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01 14 00  Work Restrictions 

 

1. GENERAL 

 

1.1 Section Includes  

 

.1 Connections to existing services.  

 

.2  Special scheduling requirements.  

 

.3  Noise generating restrictions.  

 

1.2 Existing Utilities  

 

.1  The Contractor shall be responsible for notifying the appropriate City 

Departments and utility companies of their intention to carry out 

operations in the vicinity of any existing main, line, conduit or other 

structure or utility, treed and/or natural feature, at least 2 business days in 

advance of any such operations being carried out or as per specific utility 

company requirements. The Contractor shall arrange a site meeting with 

the Consultant and one representative of any City Department or utility 

company requiring relocation or new installation during construction. The 

following is a list of utility agencies commonly  

involved in the Grande Prairie area:  

 

.2  In the case of water and sanitary sewer lines:  

 

Aquatera Utilities 

(780) 538-0348 

 

.3 In the case of storm sewer lines: 

 

The City of Grande Transportation Services 

(780) 538-0354 

 

.4 In the case of overhead or underground electric power lines and street 

lighting: 

 

ATCO Electric 

Phone: 1-800-668-2248 

 

.5 In the case of traffic lights, traffic control loops, and home runs:  

 

The City of Grande Transportation Services 

(780) 538-0354 

 

.6  In the case of underground natural gas pipelines:  
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ATCO Gas 

(780) 539-2400 

 

.7  In the case of overhead or underground telecommunication lines: 

 

Bell West Inc.  

Phone: (780) 357-0781 

 

East Link 

Phone: 1-888-345-1111 

 

Telus Communication Inc.  

Phone: 1-800-317-3363  

 

and/or  

 

.8  In the case of trees and/or natural features:  

 

The City of Grande Prairie Parks Department  

Phone: (780) 830-5018 

 

.9 For locations of underground utilities and pipelines:  

Alberta One-Call  

1-800-242-3447  

 

.10 For locations within or adjacent to highway rights-of-way:  

Alberta Transportation 

Phone: (780) 538 5310 

 

.11 CN Pacific Division 

   Public Works Officer 

5th Floor, Operations Building  

Box 13, 10229 - 127 Avenue Edmonton, Alberta 

T5E 0B9 

  

Grande Prairie CN Train Master 

9410 – 92 Ave 

Grande Prairie 

AB T8V 7A6 

Phone: (780) 831-0408 

 

Emergency (CN Police) 1-800-466-9239 

Enquiries 1-888-888-5909 

 

.12  The Contractor, at their expense, is to conduct operations in accordance 

with the requirements of the utility authorities having jurisdiction.  
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1.3 Connections to Existing Mains  

 

.1  The City and/or Aquatera Utilities shall make connections to existing 

water, sanitary and/or storm mains where specified on the Drawings,  

 

1.4 Noise Generating Work  

 

.1  Carry out noise generating work in accordance with The City of Grande 

Prairie Bylaw C-1103 Clause 20, which states:  

 

“Unless written permission from the Community Safety Director is first obtained, 

no person shall during quiet hours carry on the construction, repair, alteration, or 

demolition of any type of structure including but not limited to hammering, 

sawing, and the use of any power tools or construction equipment capable of 

creating a sound which may be heard beyond the boundaries of the site on which 

the activity is being carried on within the City”  

 

2. PRODUCTS  

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION  

 

3.1 Not Used  

 

.1  Not Used.  

 

 

END OF SECTION 
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01 23 10 Alternatives 

 

1. GENERAL 

 

1.1 General  

 

.1  The Contract is based on the materials, equipment, and methods described 

in the Contract Documents.  

 

.2  The Engineer will consider proposals for substitution of materials, 

equipment, and methods only when such proposals are accompanied by 

full and complete technical data and all other information required by the 

Engineer to evaluate the proposed substitution.  

 

1.2 Approval of Alternatives  

 

.1  The Engineer shall be the sole judge as to the merits of proposed 

alternatives and their acceptance.  

 

.2  Do not substitute materials, equipment, or methods unless the Engineer 

has specifically approved such substitution for this work.  

 

.3  Alternatives will be considered based on the following:  

 

a)  Savings in cost.  

b)  Improvement in quality.  

c)  Compatibility with other components.  

d)  Aesthetics.  

e)  Increase in speed of construction.  

 

1.3 "Or Equal"  

 

.1  Wherever the terms "or equivalent", "or equal", "or approved equal" 

appears after specific types of materials and items shown on the drawings 

or specified, they shall be construed to mean as being equal in the opinion 

of the Engineer, in material content, workmanship, and quality to that 

designated as being the minimum acceptable standard, and that written 

approval must be obtained for proposed alternatives.  

 

1.4 Use of Alternatives  

 

.1  If the Contractor elects to supply and/or install an alternative material to 

that specified or shown on the drawings, the Contractor shall be 

responsible for making all consequent adjustments, at their own cost, to 

make the alternative fit into the work as specified and these consequent 

costs shall be deemed to be included in the price bid for the alternate. The 
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Contractor shall be responsible for any costs incurred by the Engineer for 

changes to the drawings or specifications as a result of any substitution.  

 

END OF SECTION 
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01 31 13 Project Coordination 

 

1. GENERAL 

 

This Section includes requirements for:  

  

.1  Meetings,  

 

.2 Coordination of work,  

 

.3 Coordination of subcontractors,  

 

.4  Field engineering services, and 

 

.5  Work site boundary, and construction parking.  

 

1.1 Related Sections  

 

.1  Individual Product Sections: Cutting and patching incidental to work of 

the section. Advance notification to other sections required.  

 

1.2 Meetings  

 

1.2.1 Pre-Construction Meeting  

 

.1  A pre-construction meeting will be arranged by the Consultant after the 

Contract is awarded.  

 

.2  Meetings will be held at the Consultant's office, or at an alternate location 

on or near the site.  

  

1.2.2 Progress Meetings  

 

.1  Progress meetings will be held on a regular biweekly basis or more 

frequently if requested by the Consultant or the Engineer.  

 

.2  Accommodation for progress meeting shall be provided by the Contractor 

at or near the site.  

 

.3  The Consultant will give all parties advance notice of meeting dates, 

times, and locations.  

 

.4  The Contractor shall have in attendance the Superintendent and, if 

requested by the Consultant, representatives of the Subcontractors.  

 

.5  The Consultant will have the Project Consultant and/or the Resident 

Consultant in attendance.  



 

PROJECT COORDINATION 
 

Section 01 31 13 
 

 

V2019  Page 11 of 609 

  

.6  The Owner may have a representative in attendance. 

 

.7  Minutes will be taken by the Consultant and copies will be distributed to 

attendees.  

 

1.3 Coordination of Work  

 

1.3.1 General  

 

.1  Although the specifications set forth the work of various trades under 

separate sections, it is not intended that the work of that trade is 

necessarily limited to, nor is inclusive of all work set forth in that 

particular section. The Contractor shall delegate the extent of the work of 

various trades and shall coordinate the work of all trades.  

 

.2  Although the specifications are separated into titled sections, the 

Consultant will not be an arbitrator to establish limits of any contracts 

between the Contractor and its Subcontractors.  

 

1.3.2 Work by Others  

 

.1  The Contractor shall coordinate the work of this Contract with the work of 

all other contractors, utility companies, and work forces.  

 

1.3.3 Work of Subcontractors  

 

.1  Ensure cooperation of Subcontractors in laying out Work. Maintain 

efficient and continuous supervision.  

 

1.4 Field Engineering Services  

 

1.4.1 General  

 

.1  The Consultant will establish bench marks and monuments and be 

responsible for their accuracy.  

 

.2  The Contractor shall safeguard all survey control marks, statutory iron 

posts, and lot corner posts, and shall re-establish, at their expense, all 

survey control marks, statutory iron posts and lot corner posts, removed 

without authorization from the Consultant.  

 

1.4.2 Datum Planes  

 

.1  Elevations indicated or specified refer to geodetic datum unless otherwise 

stated.  
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1.4.3 Setting Out  

 

.1  The Contractor shall remove physical obstructions as necessary for the 

survey crew operation, and arrange a survey work schedule with 

Consultant 48 hours prior to requiring completion of survey work.  

 

.2  The Consultant will establish base lines, control points, lines and grades 

for work, and may check points, lines, or grades established by Contractor.  

 

.3  The Contractor shall be responsible for the accuracy of their work in 

relation to the Consultant's bench marks and monuments. 

  

1.4.4 Assistance to Resident Consultant  

 

.1  The Consultant may require temporary assistance in performing surveys 

periodically throughout the duration of the Project. The Contractor shall 

make available upon request of the Consultant a temporary assistant at no 

additional cost.  

 

1.5 Work Site Boundary  

 

.1  Confine the Work and the operations of employees to limits indicated by 

the Contract Documents. Do not unreasonably encumber the premises 

with products.  

 

1.6 Construction Parking  

 

.1  Consult with Owner regarding provision of on-site parking for 

construction personnel.  

 

2. PRODUCTS  

 

2.1 Not Used  

 

.1  Not Used.  

 

 

3. EXECUTION  

 

3.1 Not Used  

 

.1  Not Used.  

 

 

END OF SECTION 
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01 32 16 Construction Schedule 

 

1. GENERAL 

 

This Section details the Contractor's responsibilities in the preparation and submission of 

construction schedules with the form and requirements for periodic revisions.  

 

1.1 Related Sections 

 

.1  Closeout Procedures  Section 01 77 00  

  

.2  Closeout Submittals  Section 01 78 00  

 

1.2 Schedules Required  

 

Submit the following schedules:  

 

.1  Construction Progress Schedule.  

 

.2  Submittal Schedule for Shop Drawings and Product Data.  

 

.3  Submittal Schedule for Samples and Mix Designs.  

 

1.3 Format  

 

.1  Prepare schedule in the form of a horizontal bar chart.  

 

.2  Provide a separate bar for each trade or operation.  

 

.3  Provide horizontal time scale identifying the first workday of each week.  

 

.4  Format for listings: The chronological order of the start of each item of 

work.  

 

.5  Identification of listings: Specification subjects.  

 

1.4 Submission  

 

.1  Submit initial schedules within 14 days after award of Contract.  

 

.2  Submit three copies to be retained by the Engineer.  

 

.3  Engineer will review schedule and return review copy within 10 days after 

receipt.  

 

.4  Resubmit finalized schedule within 7 days after return of review copy.  
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.5  Submit revised progress schedule with each application for payment.  

 

Distribute copies of the revised schedule to:  

 

a)  job site office;  

 

b)  Subcontractors; and  

 

c)  other concerned parties.  

 

Instruct recipients to report to the Contractor within 10 days any problems 

anticipated by the timetable shown in the schedule.  

 

1.5 Construction Progress Schedule  

 

.1  Include the complete sequence of construction activities.  

 

.2  Include the dates for the commencement and completion of each major 

element of construction.  

 

.3  Show projected percentage of completion of each item as of the first day 

of the month.  

 

.4  Indicate progress of each activity to date of submission schedule.  

 

.5  Show changes occurring since previous submission of schedule.  

 

a)  Major changes in scope.  

 

b)  Activities modified since previous submission.  

 

c)  Revised projections of progress and completion.  

 

d)  Other identifiable changes.  

 

.6  Provide a narrative report to define:  

 

a) Problem areas, anticipated delays, and the impact on the schedule.  

 

b)  Corrective action recommended and its effect.  

 

c)  The effect of changes on schedules of other prime contractors.  

 

1.6 Submittals Schedule  

 

.1  Include schedule for submitting shop drawings, product data, samples.  
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.2  Indicate dates for submitting, review time, resubmission time, float time, 

last date for meeting fabrication schedule.  

 

2. PRODUCTS  

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION  

 

3.1 Not Used  

 

.1  Not Used.  

 

 

END OF SECTION 
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01 33 00 Submittal Procedures 

 

1. GENERAL 

 

1.1 Section Includes  

 

.1  Administrative Requirements. 

 

.2 Shop drawings and product data. 

 

.3  Samples. 

 

.4 Mockups. 

 

.5 Progress Photographs. 

 

1.2 Administrative Requirements 

 

.1  Submit to Consultant submittals listed for review. Submit with reasonable 

promptness and in orderly sequence to not cause delay in Work. Failure to 

submit in ample time is not considered sufficient reason for an extension 

of Contract Time and no claim for extension by reason of such default will 

be allowed.  

 

.2  Work affected by submittal shall not proceed until review is complete.  

 

.3  Present shop drawings, product data, samples and mock-ups in SI Metric 

units.  

 

.4  Where items or information is not produced in SI Metric units converted 

values are acceptable.  

  

.5  Review submittals prior to submission to Consultant. This review 

represents that necessary requirements have been determined and verified, 

or will be, and that each submittal has been checked and coordinated with 

requirements of Work and Contract Documents. Submittals not stamped, 

signed, dated and identified as to specific project will be returned without 

being examined and shall be considered rejected.  

 

.6  Notify Consultant, in writing at time of submission, identifying deviations 

from requirements of Contract Documents stating reasons for deviations.  

  

.7  Verify field measurements and affected adjacent Work are coordinated.  

  

.8  Contractor's responsibility for errors and omissions in submission is not 

relieved by Consultant’s review of submittals.  
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.9  Contractor's responsibility for deviations in submission from requirements 

of Contract Documents is not relieved by Consultant’s review.  

 

.10  Keep one reviewed copy of each submission on site.  

 

1.3 Shop Drawings and Product Data  

 

.1  Refer to General Conditions, Part 1.4.  

 

.2  The term "shop drawings" is defined in Section 00 71 00 Article 6 of the 

General Conditions of the Contract in individual contracts, as applicable.   

 

.3  Indicate materials, methods of construction and attachment or anchorage, 

erection diagrams, connections, explanatory notes and other information 

necessary for completion of Work. Where articles or equipment attach or 

connect to other articles or equipment, indicate that such items have been 

coordinated, regardless of Section under which adjacent items will be 

supplied and installed. Indicate cross references to design drawings and 

specifications.  

 

.4  Allow 14 days for Consultant's review of each submission.  

 

.5  Adjustments made on shop drawings by Consultant are not intended to 

change Contract Price. If adjustments affect value of Work, state such in 

writing to Consultant prior to proceeding with Work.  

 

.6  Make changes in shop drawings as Consultant may require, consistent 

with Contract Documents. When resubmitting, notify Consultant in 

writing of any revisions other than those requested.  

 

.7 Accompany submissions with transmittal letter containing:  

 

a)  Date.  

 

b)  Project title and number.  

 

c) Contractor's name and address.  

 

d)  Identification and quantity of each shop drawing, product data and 

sample.  

 

e)  Other pertinent data.  

 

.8  Submissions shall include:  

 

a)  Date and revision dates.  
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b)  Project title and number.  

 

c)  Name and address of:  

 

i)  Subcontractor.  

 

ii)  Supplier.  

 

    iii)  Manufacturer.  

 

d)  Contractor's stamp, signed by Contractor’s authorized 

representative certifying approval of submissions, verification of 

field measurements and compliance with Contract Documents.  

 

e)  Details of appropriate portions of Work, as applicable:  

 

i)  Fabrication.  

 

ii)  Layout, showing dimensions, including identified field 

dimensions, and clearances.  

 

iii)  Setting or erection details.  

 

iv)  Capacities.  

 

v)  Performance characteristics.  

 

vi)  Standards.  

 

vii)  Operating weight.  

 

viii)  Wiring diagrams.  

 

ix)  Single line and schematic diagrams.  

 

x)  Relationship to adjacent work.  

 

.9  After Consultant's review, distribute copies.  

 

.10  Submit one bond or vellum media set of shop drawings, one electronic set 

of shop drawings (either MicroStation DGN or AutoCAD DWG formats) 

and 6 printed sets of shop drawings for each requirement requested in 

specification Sections and as the consultant may reasonably request.  

 

.11  Submit 6 copies of product data sheets or brochures for requirements 

requested in specification Sections and as requested by the Consultant 
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where shop drawings will not be prepared due to standardized 

manufacture of product.  

 

.12  Delete information not applicable  

 

.13  Supplement standard information to provide details applicable to project.  

 

.14  If upon review by Consultant, no errors or omissions are discovered or if 

only minor corrections are made, one signed copy will be returned, and 

fabrication and installation of Work may proceed. If shop drawings are 

rejected, noted copy will be returned and resubmission of corrected shop 

drawings, through same procedure indicated above, must be performed 

before fabrication and installation of Work may proceed.  

 

.15  The review of shop drawings by the Owner is for sole purpose of 

ascertaining conformance with general concept. This review shall not 

mean that the Owner approves detail design inherent in shop drawings, 

responsibility for which shall remain with Contractor submitting same, 

and such review shall not relieve Contractor of responsibility for errors or 

omissions in shop drawings or of responsibility for meeting all 

requirements of construction and Contract Documents. Without restricting 

generality of foregoing, Contractor is responsible for dimensions to be 

confirmed and correlated at job site, for information that pertains solely to 

fabrication processes or to techniques of construction and installation and 

for co-ordination of Work of all sub-trades.  

 

1.4 Samples  

 

.1  Submit for review samples as requested in respective specification 

Sections. Label samples with origin and intended use.  

 

.2  Deliver samples prepaid to Engineer's business address.  

 

.3  Notify Consultant in writing, at time of submission of deviations in 

samples from requirements of Contract Documents.  

 

.4  Where colour, pattern or texture is criterion, submit full range of samples.  

 

.5  Adjustments made on samples by Consultant are not intended to change 

Contract Price. If adjustments affect value of Work, state such in writing 

to Consultant prior to proceeding with Work.  

 

.6  Make changes in samples which Consultant may require, consistent with 

Contract Documents.  

 

.7  Reviewed and accepted samples will become standard of workmanship 

and material against which installed Work will be verified.  
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1.5 Mock-ups  

 

.1 Erect mock-ups in accordance with Section 01 45 00 - Quality Control.  

 

1.6 Progress Photographs  

 

.1  Submit photographs to show the progress of the work.  

 

2. PRODUCTS  

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION  

 

3.1 Not Used  

 

.1  Not Used.  

 

END OF SECTION 
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01 35 00.06 Special Procedures for Traffic Control 

 

1. GENERAL 

 

This Section identifies the procedures to be followed when roadway traffic is to be 

accommodated during construction.  

 

1.1 Related Work  

 

 

 

1.2 References  

 

.1  Manual of Uniform Traffic Control Devices for Canada (MUTCD) 

[Current Version] (distributed by Transportation Association of Canada).  

 

.2  Traffic Accommodation in Urban Work Zones (Current Version), Alberta 

Infrastructure and Transportation.  

 

1.3 Protection of Public Traffic  

 

.1  Comply with requirements of Acts, Regulations, and By-laws in force for 

regulation of traffic or use of roadways upon or over which it is necessary 

to carry out work or haul materials or equipment.  

 

.2  When working on traveled way:  

 

a)  Place equipment in position to present minimum of interference 

and hazard to travelling public.  

 

b)  Keep equipment units as close together as working conditions 

permit and preferably on same side of traveled way.  

  

c)  Do not close any lanes of roadway without approval of Engineer. 

Before rerouting traffic, erect suitable signs and devices in 

accordance with instructions contained in Part D of MUTCD.  

 

d)  Keep traveled way graded, free of potholes, and of sufficient width 

for required number of lanes of traffic.  

 

i)  Provide minimum 8 m wide temporary roadway for traffic 

in two-way sections through work and on detours.  

 

ii)  Provide minimum 5 m wide temporary roadway for traffic 

in one-way sections through work and on detours.  

   

.1  Temporary Construction Signing  Section 01 58 99  
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e)  As indicated or as directed by Engineer, provide graveled or paved 

detours or temporary roads to facilitate passage of traffic around 

restricted construction area:  

 

i)  Do grading for detour in accordance with Section 31 24 13.  

 

ii)  Place and compact granular sub-base in accordance with 

Section 32 11 16.01.  

 

iii)  Place and compact granular base in accordance with 

Section 32 11 16.02.  

 

iv)  Place and compact asphalt concrete pavement in 

accordance with Section 32 12 16.13.  

 

v)  Place and compact mixed-in-place asphalt paving in 

accordance with Section 32 12 16.16.  

 

vi)  Provide and maintain road access and egress to property 

fronting along Work under Contract and in other areas as 

indicated, unless other means of road access exist that meet 

approval of Engineer.  

 

1.4 Informational and Warning Devices  

 

.1  Provide and maintain signs, flashing warning lights, and other devices 

required to indicate construction activities or other temporary and unusual 

conditions resulting from project work which requires road user response.  

 

.2  Supply and erect signs, delineators, barricades, and miscellaneous warning 

devices as specified in Part D, Temporary Conditions Signs and Devices, 

of MUTCD.  

 

.3  Place signs and other devices in locations recommended in MUTCD.  

 

.4  Meet with Engineer prior to commencement of Work to prepare list of 

signs and other devices required for project. If situation on site changes, 

revise list to approval of Engineer.  

 

.5  Continually maintain traffic control devices in use by  

 

a)  Checking signs daily for legibility, damage, suitability, and 

location. Clean, repair, or replace to ensure clarity and reflectance.  

   

b)  Removing or covering signs which do not apply to conditions 

existing from day to day.  
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1.5 Control of Public Traffic  

 

.1  Provide flag persons, trained in accordance with and properly equipped, as 

specified in MUTCD in the following situations:  

 

a)  When public traffic is required to pass working vehicles or 

equipment which block all or part of traveled roadway.  

 

b)  When it is necessary to institute one-way traffic system through 

construction area or other blockage where traffic volumes are 

heavy, approach speeds are high, and traffic signal system is not in 

use.  

 

c)  When workmen or equipment are employed on traveled way over 

brow of hills, around sharp curves, or at other locations where 

oncoming traffic would not otherwise have adequate warning.  

 

d)  Where temporary protection is required while other traffic control 

devices are being erected or taken down.  

 

e)  For emergency protection when other traffic control devices are 

not readily available.  

 

f)  In situations where complete protection for workmen, working 

equipment, and public traffic is not provided by other traffic 

control devices.  

 

g)  Delays to public traffic due to Contractor's operators: maximum 5 

minutes.  

 

.2  Where a roadway carrying two-way traffic is restricted to a single lane that 

cannot be controlled by flag persons, temporary traffic signals should be 

installed.  The temporary signals will remain operational for the duration 

of the restriction, the signal detection and timings should be adjusted as 

necessary.  

 

1.6 Traffic Accommodation Payment  

 

.1  Where Traffic Accommodation is included as a bid item, it shall consist of 

the necessary work and operation, including but not limited to controlling 

the movement of traffic and pedestrians, supply and maintenance of 

temporary signing, and other incidentals necessary for the Work.  

 

.2  The Owner will pay for Traffic Accommodation at the lump sum price bid 

for "Traffic Accommodation", which payment shall be compensation in 

full for all costs associated with Traffic Accommodation.  
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.3  The initial payment by the Owner will be as follows:  

 

a)  Where the Lump Sum tender amount for Traffic Accommodation 

is less than or equal to 10% of the original Total Tender Amount, 

the Owner will pay 80% of the Lump Sum bid for Traffic 

Accommodation.  

 

b)  Where the Lump Sum tender amount for Traffic Accommodation 

exceeds 10% of the original Total Tender Amount, the Owner will 

pay 80% of an amount equal to 10% (8%) of the Total Tender 

Amount.  

 

The outstanding balance, in either case, will be paid upon 

construction completion.  

 

.4  Traffic Accommodation will be paid only once, regardless of the number 

of times the Contractor adjusts the traffic accommodation.  

 

.5  No direct payment will be made for Traffic Accommodation if there is no 

bid item for it.  

 

1.7 Operational Requirements  

 

.1  Maintain existing conditions for traffic throughout period of Contract 

except that, when required for construction under contract and when 

measures have been taken as specified herein and approved by Engineer to 

protect and control public traffic, existing conditions for traffic to be 

restricted as follows:  

 

a)  Close one lane.  

 

b)  Reduce speed limit.  

 

c)  Close road to public traffic when detour provided along existing 

routes paralleling or within right of way.  

  

.2  Maintain existing conditions for traffic crossing right of way except when 

required for construction. With approval of Engineer, existing conditions 

for cross traffic to be restricted as follows:  

 

a)  Reduce number of crossing locations.  

 

b)  Reduce speed limit.  

c)  Delays to public traffic: maximum 5 minutes.  
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1.8 Parking Restrictions  

 

.1  Obtain and set out No Parking signs, if required, from The City of Grande 

Prairie's Transportation Department, and pay the said Department at the 

current published rates.  

 

.2  Pay for replacement or repair of lost, damaged, or removed No Parking 

signs.  

 

.3  Obtain parking restriction authorization from The City of Grande Prairie's 

Transportation Department.  

 

.4  Place equipment to minimize interference and hazard to travelling public.  

 

.5  Do not leave materials or equipment on arterial roadways overnight. If 

equipment and/or material must be left on collector or local roadways 

overnight, permission must be obtained from the Engineer, and all 

equipment and material must be properly barricaded and signed.  

 

1.9 Removal and Installation of Signs  

 

.1  All existing traffic signs that must be permanently or temporarily removed 

or relocated due to the construction shall be removed or relocated by The 

City of Grande Prairie's Transportation Department. The Contractor shall 

provide sufficient notice to the Transportation  Department to have all 

necessary signs removed or relocated prior to commencement of 

construction. The Contractor shall also provide sufficient notice to the 

Transportation Department to coordinate traffic signal timing adjustments 

required to complete the Work. 

 

.2  Contractor to maintain a record of all signs removed. Record sign type 

(stop sign, street name sign, etc.), location (station as per grade sheet), and 

date removed. 

 

.3  The Contractor shall be responsible for the cost of repair or replacement of 

any traffic signs damaged as a result of construction activities if the 

Contractor has not requested the removal or relocation of such signs from 

the construction zone.  

 

.4  Critical signs, such as Stop and Yield signs, necessary for the protection of 

traffic, shall be temporarily erected and maintained by the Contractor 

during the period of construction.  

 

New signs will be installed in accordance with Section 10 14 53 – Traffic 

Signage.  
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1.10 Utilities Protection 

 

.1  Prior to initiating traffic control, including detouring and temporary roads, 

the Contractor shall contact utility companies in accordance with Section 

01 14 00 - Work Restrictions to confirm the requirements and procedures 

for protection and/or relocation of existing utilities required as part of the 

Work. 

 

2. PRODUCTS  

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION 

 

3.1 Not Used  

 

.1  Not Used.  

 

END OF SECTION 
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01 35 29.06 Health and Safety Requirements 

 

1. GENERAL 

 

This Section includes and clarifies the health and safety considerations required to ensure that the 

Contractor shows due diligence towards health and safety on the construction sites.  

 

1.1 References  

 

.1  Canada Labour Code, Part 2, Canada Occupational Safety and Health 

Regulations.  

 

.2  Health Canada/Workplace Hazardous Materials Information System 

(WHMIS).  

  

.3  Material Safety Data Sheets (MSDS).  

 

.4 Province of Alberta - Occupational Health and Safety Act, R.S.A., current 

version  

 

1.2 Construction Safety  

 

.1  The Contractor shall be solely responsible for construction safety on the 

Work site and shall be responsible for initiating, maintaining, and 

supervising all safety precautions and programs in connection with the 

performance of the Work.  

 

.2  The Contractor shall ensure compliance, on its part, and on the part of all 

its Subcontractors, with safety measures of the National Building Code, 

Alberta Occupational Health and Safety Act, Worker's Compensation 

Board, and the Municipal Authority, provided that in case of conflict or 

discrepancy, the more stringent requirements shall apply.  

 

.3  The Contractor shall appoint a representative to be responsible for 

communication with the Owner, Engineer, Workers, and Alberta 

Occupational Health and Safety, with respect to health and safety issues. 

Such representative shall be familiar with the health and safety rules, 

regulations, and procedures applicable to the Work, and shall ensure that 

all workers comply with such rules, regulations, and procedures.  

 

.4  The Contractor shall ensure the health and safety of all persons on the 

Work site, including workers in their employ, Subcontractors, Engineer 

and Owner representatives, and members of the general public.  

 

.5  When working in or immediately adjacent to areas where public traffic 

access is permitted (roadways, lanes, parking lots, etc.), all workers shall 
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wear a traffic safety vest acceptable under the Occupational Health and 

Safety regulations.  

 

.6  The consumption of drugs causing impairment or alcohol will not be 

permitted at the Work site. Anyone in possession of, or under the 

influence of impairment causing drugs or alcohol shall be dismissed from 

the Work site.  

 

1.3 Safety Briefing  

 

.1  The Contractor shall make arrangements to have the Alberta Occupational 

Health and Safety representative attend the preconstruction meeting to 

brief the Contractor on site safety requirements before any work is 

commenced.  

 

.2  Prior to commencing the Work, the Contractor shall provide the Engineer 

with a copy of their health, safety and security policies, rules, and 

procedures, as well as a list of employees trained in First Aid.  

 

1.4 Hazardous Work  

 

.1 Hazardous work situations include, but are not limited to  

 

a)  Use of flame producing equipment.  

 

b)  Use of power actuated tools.  

 

c)  Work inside any enclosure or area that may contain toxic vapour, 

dust, or be oxygen deficient.  

 

d)  Work in an excavation.  

 

e)  Work on or near live electrical lines or equipment.  

 

f)  Use of or exposure to hazardous chemicals.  

 

.2  The Contractor shall comply with the requirements of the Transportation 

of Hazardous Goods Act and the Workplace Hazardous Materials 

Information System (WHMIS) regarding the transportation, use, handling, 

storage, and disposal of hazardous materials, and regarding labelling and 

provision of safety material data sheets acceptable to Labour Canada and 

Health and Welfare Canada.  

 

.3  Hazardous work shall not commence until all workers have been informed 

of the hazards involved in the Work they are about to perform, are 

adequately trained in the performance of the hazardous work, are provided 
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with appropriate personal protection equipment, and trained in the use of 

said equipment.  

.4  The Contractor shall train workers and have available all equipment 

necessary to perform a rescue from a hazardous work area.  

 

1.5 Accidents and First Aid  

 

.1  Maintain on site, adequate equipment and medical facilities, as required by 

Alberta Occupational Health and Safety, to supply first aid service to 

anyone injured in connection with the Work.  

 

.2  Post local emergency numbers near telephones.  

 

.3  Report any accidents, injuries, or emergencies to Alberta Occupational 

Health and Safety and Workers’ Compensation Board.  

 

1.6 Security  

 

.1  Provide all necessary lighting, fencing, hoarding, signage, and security 

personnel to adequately protect the Work and the public.  

 

1.7 Explosives  

 

.1  Handle, store, and transport explosives in accordance with local by-laws, 

the provisions of the Explosives Act (Canada), and the Explosive Safety 

Regulations contained in Alberta Regulations made under the 

Occupational Health and Safety Act.  

 

.2  Explosives not to be used or stored on-site without Engineer's approval.  

 

2. PRODUCTS  

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION  

 

3.1 Not Used  

 

.1  Not Used.  

 

END OF SECTION
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01 35 43 Environmental Procedures 

 

1. GENERAL 

 

This Section includes and clarifies environmental protection requested in the Specifications in 

order to reduce the need to repeat these requirements in applicable Specification Sections.  

 

1.1 Protection  

 

1.1.1 Fires and Burning  

 

.1  Fires and burning of rubbish on site, permitted only when 

approved by Engineer.  

 

.2  Where fires or burning are permitted, prevent staining or smoke 

damage to structures, materials, or vegetation which is to be 

preserved. Restore, clean, and return to new condition stained or 

damaged work.  

 

.3  Provide supervision, attendance, and fire protection measures as 

directed.  

 

.4  All efforts must be made to preserve all top soil/root material to be 

placed back on the site for a viable seed source.  

 

.5  Top soil from these areas must be laid down within one season of 

original excavation.  

 

.6  All efforts must be made to stay away from any treed area to be 

preserved a minimum of 10 meters setback measured from the 

closest tree trunk.  

 

.7  Any preserved areas must be fenced and absolutely no equipment 

may be operated or parked within the fenced area.  

 

1.1.2 Disposal of Wastes  

 

.1  Do not bury rubbish and waste materials on site unless approved 

by Engineer.  

 

.2  Do not dispose of waste or volatile materials, such as mineral 

spirits, oil or paint thinner into waterways, storm, or sanitary 

sewers.  
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1.1.3 Drainage  

 

.1  Provide temporary drainage and pumping as necessary to keep 

excavations and site free from water.  

 

.2  Do not pump water containing suspended materials into 

waterways, sewer, or drainage systems.  

 

.3  Control disposal or run-off of water containing suspended 

materials or other harmful substances in accordance with local 

authority requirements. 

  

1.1.4 Site Clearing and Plant Protection  

 

.1  Protect trees and plants on site and adjacent properties where 

indicated in accordance with Section 32 01 90.33 - Tree and Shrub 

Preservation and in accordance with the City of Grande Prairie 

Bylaw C504 Boulevard.  

 

.2  Restrict tree removal to areas indicated or designated by Engineer.  

 

.3  Where specified, clearing to take place outside of the 

nestling/fledgling time.  

 

.4  All efforts must be made to preserve all top soil/root material to be 

placed back on the site for a viable seed source.  

 

.5  Top soil from these areas must be laid down within one season of 

original excavation.  

 

.6  All efforts must be made to stay away from any treed area to be 

preserved a minimum of 10 meters setback measured from the 

closest tree trunk.  

 

.7  Any preserved areas must be fenced and absolutely no equipment 

may be operated or parked within the fenced area.  

 

1.1.5 Work Adjacent to Waterways and Preserved Wetlands  

 

.1  Do not operate construction equipment in waterways.  

 

.2  Do not use waterway beds for borrow material without Engineer's 

approval.  

 

.3  Do not dump excavated fill, waste material, or debris in 

waterways.  
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.4  Design and construct temporary crossings to minimize erosion to 

waterways.  

 

.5  Do not skid logs or construction materials across waterways.  

 

.6  Avoid indicated spawning beds when constructing temporary 

crossings of waterways.  

 

.7  Do not blast under water or within 100 m of indicated spawning 

beds.  

 

.8  Where specified, work to take place outside of the 

nestling/fledgling time.  

 

1.1.6 Pollution Control  

 

.1  Maintain temporary erosion and pollution control features installed 

under this Contract.  

 

.2  Control emissions from equipment and plants to local authorities’ 

emission requirements.  

 

.3  Prevent sandblasting and other extraneous materials from 

contaminating air beyond application area, by providing temporary 

enclosures.  

 

.4  Cover or wet down dry materials and rubbish to prevent blowing 

dust and debris. Provide dust control for temporary roads.  

 

2. PRODUCTS  

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION  

 

3.1 Not Used  

 

.1  Not Used.  

 

 

END OF SECTION 
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01 35 91 Historic Treatment Procedures 

 

1. GENERAL 

 

This Section includes and clarifies protection and regulatory requirements for items of 

archaeological value, including all artifacts of prehistoric origin, of historic origin, and all human 

and animal remains. 

 

1.1 General 

 

.1 Relics and antiques may include such items as cornerstones of old 

buildings, contents of buildings, and similar objects found on site or in 

buildings to be demolished. 

 

.2 All items of suspected value shall remain the property of the Owner, and 

recovery of them shall be governed by Federal, Provincial, and Municipal 

statutes. 

 

.3 The Contractor shall notify the Engineer immediately when items of 

archaeological value, antiques, or relics are discovered, and suspend work 

immediately until the Engineer authorizes that Work may proceed. The 

Contractor shall supply shoring, barricades, and all other equipment 

required for safe recovery of such items, and proceed with the Work only 

after salvage is complete. 

 

.4 The Engineer will issue a Change Order, if in the opinion of the Engineer, 

the Contractor is unduly delayed or is required to perform extra work. The 

provisions of the General Conditions will apply. The Engineer will not 

issue a Change Order if the Contractor is able to proceed immediately in 

another part of the project and continue work. 

 

2. PRODUCTS  

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION  

 

3.1 Not Used  

 

.1  Not Used.  

 

END OF SECTION 
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01 41 00 Regulatory Requirements 

 

1. GENERAL 

 

This Section includes and clarifies regulatory requirements requested in the Specifications in 

order to reduce the need to repeat these requirements in applicable Specification Sections.  

 

1.1 Regulatory Requirements 

 

.1  The Laws and Regulations of the place where the Work is performed shall 

govern, in accordance with the General Conditions.  

 

.2  The Contractor shall ensure compliance on its part and on the part of all of 

its Subcontractors, with the Occupational Health and Safety Act and 

Regulations thereunder.  

 

.3  Work shall conform to or exceed the minimum standards of the Canadian 

General Standards Board, the Canadian Standards Association, and the 

Alberta Building Code or as specified in the documents.  

 

.4  When specified standards are not dated, conform to the latest issues, as of 

the date of receipt of Tender.  

 

1.2 Waterworks and Sewerage  

 

.1  The Contractor shall comply with all regulations and recommended 

standards of Alberta Environment with respect to public health, public 

water supplies, and sewerage systems.  

 

1.3 Electrical 

 

.1 All electrical installation shall comply with the requirements of the current 

edition of the Canadian Electrical Code, the Electrical Protection Act and 

the regulations of the electrical inspection authority. 

 

1.4 Regulations, Standards, and Codes  

 

.1  Codes, standards, and regulations are specified in other sections of 

standards, and regulations where applicable.  

 

1.5 Fees, Permits, and Certificates  

 

.1  The Contractor shall obtain all permits, licenses, and certificates required 

for execution of the Work. He shall provide inspection authorities with 

such plans and information as may be required.  
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1.6 Holidays  

 

.1  The Contractor shall not work on any Sunday or Statutory Holiday 

without the Engineer's approval.  

    

1.7 Weight Regulations  

 

.1  The Contractor shall comply with all requirements of the Traffic Safety 

Act, RSA 2000, c T-6 

 

2. PRODUCTS  

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION  

 

3.1 Not Used  

 

.1  Not Used.  

 

 

END OF SECTION 
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01 42 00 References 

 

1. GENERAL 

 

1.1 Reference Standards 

 

.1  Within the text of the Specifications, reference may be made to the 

following standards: 

 

a)  ACI - American Concrete Institute  

 

b)  ANSI - American National Standards Institute  

 

c)  AASHTO - American Association of State Highway 

Transportation Officials  

 

d)  ASTM - American Society for Testing and Materials  

 

e)  AWWA - American Water Works Association  

 

f)  CEC - Canadian Electrical Code (published by CSA)  

 

g)  CAN - National Standard of Canada  

 

h)  CAN1 - National Standard of Canada/Canadian Gas Association  

 

i)  CAN2 - National Standard of Canada/Canadian General Standards 

Board  

 

j)  CAN3 - National Standard of Canada/Canadian Standards 

Association  

 

k)  CAN4 - National Standard of Canada/Underwriter’s Laboratories 

of Canada  

 

l)  CGSB - Canadian General Standards Board  

 

m)  CAN/CSA - National Standard of Canada/Canadian Standards 

Association  

 

n)  CNTA - Canadian Nursery Trades Association  

 

o)  CSA - Canadian Standards Association  

 

p)  CSPI - Corrugated Steel Pipe Institute  

 

q)  ECUSR - Electrical and Communication System Regulations, 

Province of Alberta  
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r)  ISA - International Society of Arboriculture  

 

s)  MUTCD – Manual of Uniform Traffic Control Devices (Canada)  

 

t)  MUTCD - Manual on Uniform Traffic Control Devices (U.S.)  

 

u) NBC - National Building Code  

 

v)  ULC - Underwriters' Laboratories of Canada  

  

 

.2  Conform to these standards, in whole or in part as specifically requested in 

the Specifications.  

 

.3  If there is question as to whether any product or system is in conformance 

with applicable standards, the Engineer reserves the right to have such 

products or systems tested to prove or disprove conformance.  

 

.4  The cost for such testing will be borne by the Owner in the event of 

conformance with Contract Documents or by the Contractor in the event 

of non-conformance.  

 

.5  Conform to the latest date of issue of referenced standards in effect on the 

date of submission of bids, except where a specific date or issue is noted.  

 

1.2 Associations  

 

.1  The following is a summary of contact information for the associations 

referenced in Clause 1.2 of this Section.  

 

a)  AASHTO - American Association of State Highway and 

Transportation Officials, 444 N Capitol Street N.W., Suite 249, 

Washington, D.C., U.S.A. 20001 URL http://www.aashto.org  

 

b)  ACEC Association of Consulting Engineers of Canada, 130 Albert 

Street, Suite 616, Ottawa, ON. K1P 5G4 URL http://www.acec.ca  

 

c)  ANSI - American National Standards Institute, 25 West 43rd 

Street, 4th Floor, New York, New York, U.S.A. 10036 URL 

http://www.ansi.org  

 

d)  APA - The Engineered Wood Association, P.O. Box 11700, 

Tacoma, Washington, U.S.A. 98411-0700 URL 

http://www.apawood.org  

 

e)  ASME - American Society of Mechanical Engineers, ASME 

Headquarters, 3 Park Avenue, New York, New York, U.S.A. 

10016-5990 URL http://www.asme.org  
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f)  ISAP - International Society for Asphalt Paving, 400 Selby 

Avenue, Suite 1, St. Paul, MN 55102 U.S.A. URL 

http://www.asphalt.org  

 

g)  ASTM - American Society for Testing and Materials, 100 Barr 

Harbor Drive West, Conshohocken, Pennsylvania 19428-2959 

URL http://www.astm.org.  

 

h)  AWWA - American Water Works Association, 6666 W. Quincy 

Avenue, Denver, Colorado, U.S.A. 80235 URL 

http://www.awwa.org  

  

i)  CCA Canadian Construction Association, 75 Albert St., Suite 400 

Ottawa, Ontario, K1P 5E7 URL http://www.cca-acc.com  

j)  CGSB - Canadian General Standards Board, Place du Portage, 

Phase III, 6B1, 11 Laurier Street, Hull, Quebec K1A 0S5 URL 

http://w3.pwgsc.gc.ca/cgsb  

 

k)  CISC - Canadian Institute of Steel Construction, 201 Consumers 

Road, Suite 300, Willowdale, Ontario M2J 4G8 URL 

http://www.cisc-icca.ca  

 

l)  CNLA - Canadian Nursery Landscape Association, RR #4, Stn. 

Main, 7856 Fifth Street, Milton, Ontario. L9T 2X8 URL 

http://www.canadanursery.com  

 

m)  CSA - Canadian Standards Association International, 178 Rexdale  

Blvd., Toronto, Ontario M9W 1R3 URL http://www.csa-

international.org  

 

n)  CSC - Construction Specifications Canada, 120 Carlton Street, 

Suite 312, Toronto, Ontario M5A 4K2 URL http://www.csc-dcc.ca  

 

o)  CSPI - Corrugated Steel Pipe Institute, 652 Bishop Street N, Unit 

2A, Cambridge, Ontario N3H 4V6 URL http://www.cspi.ca  

 

p)  CWC - Canadian Wood Council, 1400 Blair Place, Suite 210, 

Ottawa, Ontario K1J 9B8 URL http://www.cwc.ca  

 

q) NASSCO – National Association of Sewer Service Companies, 

2470 Longstone Lane, Suite M, Marriottsville, MD 21104 

https://www.nassco.org/ 

 

r)  NEMA - National Electrical Manufacturers Association, 1300 N. 

17th Street, Suite 1847, Rosslyn, Virginia 22209 URL 

http://www.nema.org  

 

http://www.asphalt.org/
http://www.cwc.ca/
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s)  NFPA - National Fire Protection Association, 1 Batterymarch 

Park, P.O. Box 9101Quincy, Massachusetts, U.S.A. 02269-9101 

URL http://www.nfpa.org  

 

t)  NRC - National Research Council, Building M-58, 1200 Montreal 

Road, Ottawa, Ontario K1A 0R6 URL http://www.nrc.gc.ca  

 

u)  PCI - Prestressed Concrete Institute, 209 W. Jackson Blvd., Suite 

500, Chicago, Illinois, U.S.A. 60606-6938 URL 

http://www.pci.org  

 

v)  QPL - Qualification Program List, c/o Canadian General Standards 

Board, Place du Portage, Phase III, 6B1, 11 Laurier Street, Hull, 

Quebec K1A 1G6 URL http://www.pwgsc.gc.ca/cgsb  

 

w)  RAIC Royal Architectural Institute of Canada, 55 Murray Street, 

Suite 330, Ottawa, Ontario, K1N 5M3 URL http://www.raic.org  

 

x)  SCC - Standards Council of Canada, 270 Albert Street, Suite 2000, 

Ottawa, Ontario K1P 6N7 URL http://www.scc.ca  

 

y)  UL - Underwriters' Laboratories, 333 Pfingsten Road, Northbrook, 

Illinois, U.S.A. 60062-2096 URL http://www.ul.com  

 

z)  ULC - Underwriters' Laboratories of Canada, 7 Crouse Road, 

Toronto, Ontario M1R 3A9 URL http://www.ulc.ca  

 

aa)  CCDC Canadian Construction Documents Committee, Refer to 

ACEC, CCA, CSC or RAIC 

 

2. PRODUCTS  

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION  

 

3.1  Not Used  

 

.1  Not Used.  

 

 

END OF SECTION 
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01 45 00 Quality Control 

 

1. GENERAL 

 

This Section includes and clarifies the administrative and financial requirements for testing, 

inspection, and report writing requested in the Specifications in order to reduce the need to repeat 

these requirements in applicable Specification Sections.  

 

1.1 Related Sections  

 

.1  Submittal Procedures Section 01 33 00  

 

1.2 General Testing Requirements  

 

.1  During the progress of the Work, a sufficient quantity of tests will be 

performed to determine that materials and installation meet the specified 

requirements.  

 

.2  Testing will be in accordance with pertinent codes and regulations.  

 

.3  General requirements for inspection and testing are specified in this 

Section. Requirements for tests are also described under various sections 

of the Specifications.  

 

.4  Product testing, mill tests, and laboratory reports to demonstrate that 

materials supplied meet the Specifications are specified under various 

sections of the Specifications.  

 

1.3 Access to Work  

 

.1  The Owner and the Engineer shall have access to the Work. If part of the 

Work is in preparation at locations other than the place of the Work, 

access shall be given to such work whenever it is in progress.  

 

.2  Give timely notice requesting inspection if Work is designated for special 

tests, inspections or approvals by Engineer instructions, or the law of the 

place of the Work.  

  

.3  If the Contractor covers or permits to be covered Work that has been 

designated for special tests, inspections, or approvals before such is made, 

uncover such Work, have the inspections or tests satisfactorily completed 

and make good such Work.  

 

.4  The Engineer may order any part of the Work to be examined if the Work 

is suspected to be not in accordance with the Contract Documents. If, upon 

examination, such Work is found not in accordance with the Contract 

Documents, correct such Work and pay the cost of examination and 
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correction. If such Work is found in accordance with the Contract 

Documents, the Owner shall pay the cost of examination and replacement.  

 

1.4 Testing Services by the Contractor  

 

.1  The Contractor shall retain the services of an approved independent testing 

agency and pay the costs of testing services as follows:  

 

a)  Standard Proctor Density tests for borrow materials.  

 

b)  Sieve Analysis of sands, and aggregates supplied.  

 

c)  Product testing that is required and is specified under various 

sections of the Specifications.  

 

d)  Quality control tests for precast concrete.  

 

e)  Quality control test for hot-mix asphaltic concrete pavement.  

 

f)  Mix Designs as required in other sections of the Specifications.  

 

.2  The testing agency shall supply copies of all test results related to this 

Contract directly to the Engineer.  

 

.3  The Contractor shall supply all labour, materials, and equipment, and shall 

perform tests for linings, coatings, pressure tests, leakage tests, infiltration 

tests, and all other tests specified under various sections of these 

Specifications. The Contractor shall provide all labour, materials, and 

equipment necessary to assist the Owner in conducting camera tests.  

 

1.5 Testing Services by the Owner  

 

.1  The Owner will retain and pay for the services of an independent testing 

agency for sample testing during construction to check quality of the 

Work. This may include the following and other tests:  

 

a)  Standard Proctor, sample density, and moisture content tests for 

trench backfill, fill, embankment, road subgrade, and granular 

materials.  

   

b)  Quality assurance testing for concrete pursuant to Section 03 05 

00.  

 

c)  Quality assurance testing for asphaltic concrete pursuant to Section 

32 12 16.13.  
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.2  The Owner may order and pay for testing of any material or installation in 

addition to the tests by the Contractor. The Owner's testing will be 

performed by an independent testing agency.  

 

.3  The Owner may provide the results of testing to the Contractor. However, 

the Contractor should not rely on testing undertaken by the Owner to 

control operations.  

 

.4  Tests conducted by the Owner or their agent are based on random 

sampling and shall not be deemed to relieve the Contractor of the 

responsibility for the quality and maintenance of the Work.  

 

1.6 Contractor's Responsibility for Testing  

 

.1  The Contractor shall provide facilities for access to the Work in order that 

testing laboratories may properly perform tests in laboratory and in on site 

the field.  

 

.2  Coordinate with the Engineer, the scheduling of the testing laboratory to 

enable testing to be carried out as necessary, without undue delays.  

 

.3  The testing laboratory will take all samples and specimens, and will 

provide the necessary equipment and personnel to deliver specimens and 

samples to the laboratory.  

 

.4  The Contractor shall repair, to appropriate standards, any area that is 

disturbed by inspection and/or testing.  

 

.5  Pay costs for uncovering and making good Work that is covered before the 

required inspection or testing is completed and approved by the Engineer.  

 

1.7 Code Compliance Testing  

 

.1  Inspections and tests required by codes or ordinances, or by a plan 

approval authority, shall be the responsibility of, and shall be paid for by 

the Contractor.  

 

1.8 Contractor's Convenience Testing  

 

.1  Inspection or testing performed exclusively for the Contractor's 

convenience shall be the sole responsibility of the Contractor.  

 

1.9 Retesting  

 

.1  When initial tests indicate non-compliance with the Contract Documents, 

all subsequent retesting because of the non-compliance shall be performed 

by the same testing laboratory and the costs will be deducted from the 

Contractor’s payments. 
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2. PRODUCTS  

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION  

 

3.1 Not Used  

 

.1  Not Used.  

 

 

END OF SECTION 
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01 45 16.12 Video Camera Inspection 

 

1. GENERAL 

 

This Section includes and clarifies the requirements for the video camera inspection of storm 

sewer pipe in order to reduce the need to repeat these requirements in applicable Specification 

Sections.  

 

1.1 Related Sections  

 

.1 Storm Sewer Mains Section 33 41 13 

  

.2 Pipe Culverts Section 33 42 13 

  

 

1.2 General 

 

.1 The Contractor shall retain the services of an approved independent testing 

agency and pay the costs of video camera inspection services. 

 

.2 Upon completion of the sewer construction, all new sewers shall be 

televised to provide a record of the actual conditions inside the newly 

constructed sewers via closed circuit televising equipment.  The Engineer 

may or may not be present during sewer inspections via this method. 

 

.3 The work shall include television inspection of sewer mains between 

manholes including a digital or audio commentary on location and 

distance encoding, written report and still photographs of problem areas. 

 

.4 The equipment, materials and methods used must produce suitable video 

records and logs for the identification and categorization of deficiencies, 

as well as the determination of the location, extent and seriousness of each 

deficiency. 

 

.5 Video inspections are to be performed by a National Association of Sewer 

Service Companies (NASSCO) Pipeline Assessment Certification 

Program (PACP) certified inspector unless otherwise approved by the 

City. Valid certificates must be provided with all work.  

 

.6 All software utilized for inspections must meet the latest version of 

NASSCO PACP Software Certification unless otherwise approved by the 

City. 

 

1.3 Payment Procedure 

 

.1 Payment shall be full compensation for the procurement of all permits and 

processes, the supply and the installation of all materials, equipment, 
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labour, supervision and incidentals necessary to complete the work to 

these specifications. 

 

.2 Television inspection of sewers shall be measured in linear metres (L.M.) 

from the inside of the manhole wall of the upstream manhole to the inside 

of the wall of the downstream manhole. Payment for television inspection 

of sewers shall be at the tendered unit price. Only one payment shall be 

made for the successful inspection of each section of sewer main, 

regardless of the number of attempts made. 

 

1.4 Equipment 

 

.1 Utilize televising equipment with a color pan and tilt camera or a side wall 

scanning (panoramic) camera specially designed, equipped, and 

constructed for the conditions of the sewers to be inspected, and with a 

monitor screen. Provide equipment equipped with a DVD so that the 

televised picture, any on-screen data, and any audio notes of the sewer 

inspection may be permanently recorded on DVD and other electronic 

media. 

 

.2 Hemispherical head or fish-eye lens cameras are not permitted. 

 

.3 Provide televising equipment equipped with an on-screen distance meter, 

capable of registering distances in the sewer from the starting manhole, 

and accurate to the nearest 0.1 metre stationing, so as to facilitate in the 

locating of sewer features and/or defects from the ground surface. 

 

.4 Lighting for the pan and tilt camera or side wall scanning camera shall 

provide a clear picture of the entire periphery of the existing sewer. 

 

.5 Provide televising equipment with an on-screen date and time clock, so as 

to permit the verification of the date and time of the television inspection. 

  

.6 Any video tapes of the sewer inspection shall contain audio or digital 

notes describing the sewer location, direction of inspection, and a 

description of any pertinent features observed during the televised 

inspection (service locations, leaking or faulty joints, debris in the line, 

offset joints, etc.).  In addition, record this information on a written log or 

record, in a format of the Contractor's choosing. 

 

1.5 Procedure 

 

.1 All sewer lines shall be flushed and cleaned prior to video inspection. 

Lines, including stubs, must be inspected with either actual flow or 

simulated flow produced by adding water at an upstream manhole or riser 

pipe. The simulated flow must produce a visible, laminar flowing stream 

in the line for the full length of the line being inspected. Inspections will 
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be rejected where the simulated flow exceeds one-third the diameter of the 

pipe. 

 

.2 Transport the camera equipment through the sewers by means of 

mechanical or hand operated winches, coordinated to provide speed and 

directional control necessary to fully observe the sewer interior.  

 

.3 The entire length of each sewer, shall be video inspected from the center 

of manholes to the center of manholes and/or end of video inspection riser.  

 

.4 In new developments, terminating videos at the connection point to an 

existing stub will not be permitted.  

 

.5 The camera unit shall, at no time, travel at a rate of speed greater than 6 m 

per minute.  

 

.6 If for any reason, the video camera unit will not pass from one manhole to 

another then a reverse run shall be done at no extra cost.  

 

.7 The video inspection shall take place during low flow conditions.  

 

.8 At no time during video inspection shall the depth of flow exceed 1/3 of 

the pipe diameter. Camera travel shall be in the same direction as the flow, 

at all times, unless impractical or when a reverse run is necessary. 

 

.9 Newly constructed pipes are to be video inspected with simulated flow by 

running water into an upstream manhole or clean-out.  

 

.10 The camera shall be positioned centrally in the pipe with a tolerance of +/-

10%. If conditions within the pipe do not allow for this configuration, a 

greater tolerance may be allowed upon approval by the Engineer. 

Chainages for the video inspection shall begin at the inside face of the 

starting manhole wall and terminate at the inside face of the end manhole 

wall. 

 

1.6 Video Submittals 

  

.1 Video records are to be supplied by the Contractor and shall be in digital 

(USB memory stick) format and in colour.  

 

.2 All video inspections are to be done in colour and with sufficient lighting 

to result in clear high-quality picture.  

 

.3 The video inspection of each section of sewer line shall begin with a 

digital or audio commentary describing the following:  

 

a) Time and date. 

 



 

VIDEO CAMERA INSPECTION  
 

Section 01 45 16.12 
 

 

V2019    Page 47 of 609     

b) Weather. 

 

c) Development Description and/or Phase. 

 

d) Location description in an on-from-to format as described on the 

list of lines to be inspected.  

 

e) Manhole numbers as provided by the Developer or Engineer. 

 

f) Size and use of sewer including pipe material.  

 

g) Direction of flow. 

 

h) Inspection Technician.  

 

i) This information shall also be written on the video report sheet.  

 

.4 The Contractor must also provide an 11" x 17" plan with an Index of video 

runs to pipe element or manhole numbers. Manhole numbers shall be as 

prescribed by the Engineer and, in the absence of such, the manhole 

numbers on the Detailed Engineering Drawings shall be used. The 

manhole numbers from the Detailed Engineering Drawings shall be on a 

plan showing the location and the number of the manholes, and is to be 

bound in with the video and index sheet.  

 

1.7 Report Submittals 

 

.1 A television work report, in log form, shall be completed during the 

inspection.  

 

.2  This log shall show the exact measured location of faults including, but 

not limited to:  

 

a) Open joints.  

 

b) Broken, cracked, collapsed or ovaled pipe.  

 

c) Accumulation of debris or obstructions.  

 

d) Root penetration and root rating (1 to 9 root rating system).  

 

e) Infiltration and mineral deposits.  

 

f) Water depth variation and sags.  

 

g) Protruding gaskets.  

 

h) Service connections and type (in-line or inserta-tee). 
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.3 The reference location shall include the distance away from the reference 

manhole and also the position of the fault as referred to the crown of the 

pipe using the clock face notation. Significant faults are to warrant audio 

commentary on the video tape duplicating report information. The camera 

shall be stopped briefly at these locations. Colour photographs shall be 

taken of all sewer defects. The photographs shall be coordinated with the 

written report by reference numbers. Photographs of all deficiencies are 

required. Additional photographs shall be taken as deemed necessary. 

 

.4 One copy of the final digital report with corresponding photographs and 

one copy of the video inspection shall be furnished to Aquatera or the 

Municipal Engineer within one week after completion of the inspection. 

 

.5 All video inspection shall be numbered and cross indexed to the 

typewritten report. Reports shall be bound and if more than one report is 

submitted in one binding, then there shall be an index sheet provided with 

the binding indicating the contents. Separate reports shall be submitted for 

mains and for services. 

 

2. PRODUCTS  

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION 

 

3.1 Not Used  

 

.1  Not Used.  

 

 

END OF SECTION 
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01 45 16.13 Flexible Pipe Deflection Testing 

 

1. GENERAL 

 

This Section includes and clarifies the requirements for deflection testing of flexible pipe.in 

order to reduce the need to repeat these requirements in applicable Specification Sections.  

 

1.1 Related Sections  

 

.1 Video Camera Inspection Section 01 45 16.12 

  

.2 Storm Sewer Mains Section 33 41 13 

  

.3 Pipe Culverts Section 33 42 13 

  

.4 Sanitary Utility Sewerage Piping  Section 33 31 13 

  

.5 Sewage Force Mains Section 33 34 00 

 

1.2 General 

 

.1 The Contractor shall retain the services of an approved independent testing 

agency and pay the costs of flexible pipe testing services. 

 

.2 The Contractor shall perform mandrel testing on the following flexible 

pipe: 

  

   a) PVC sanitary and storm sewer pipe. 

  

   b) HDPE pipe, excluding pipe installed by directional drilling. 

 

   c) Corrugated steel culverts. 

 

1.3 Payment Procedure 

 

.1 Testing costs are considered incidental to the construction of the sewer 

pipes and included in the unit cost of the pipe.   

 

.2 No separate measurement or payment will be made for testing. 

 

1.4 Field Inspections 

 

.1 After completion of the final backfill and before any paving, if applicable, 

the Contractor shall dewater the installed pipe and provide the Engineer 

with either a video of the installation or a mandrel test log for flexible pipe 

200 mm to 1200 mm in diameter.  
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A physical measurement test log shall be completed for pipe diameters 

greater than 1200 mm. 

 

.2 Do not perform the deflection testing any sooner than 30 days following 

the installation of the flexible pipe. 

 

.3 The Engineer shall review the results of the inspection. Based on the 

results of the inspection and the deflection testing, the Engineer may 

accept the installation, request an action plan from the contractor to 

remedy any excessive deflection, or direct the contractor to remove and 

replace the pipe as detailed in the following table: 

 

Flexible Pipe Installation 

Deflection 

(%) 

Action 

0 – 5.0 Full Acceptance 

>5.0 to 7.0 Contractor to present action plan to Engineer 

(Remove and Reconstruct, or Remove and Replace) 

Retest 

>7.0 Remove and Replace, Retest 

 

.4 The Engineer’s written approval is required before the Contractor may 

undertake any remedial work. 

 

1.5 Inspection Procedures 

 

1.5.1 Mandrel Method 

 

   .1 Equipment 

The mandrel testing equipment shall be the rigid, nonadjustable 

type, with an odd number of legs (9 minimum) having a length not 

less than the nominal outside diameter of the mandrel. 

The diameter of the mandrel at any point shall not be less than 

95% of the Manufacture’s specified average internal diameter size 

of the pipe being tested.   

The mandrel shall be fabricated of metal, fitted with pulling rings 

at each end, and stamped or engraved with its diameter on some 

segment of the mandrel other than a runner.   

Rope with minimal elongation characteristics (less than one metre 

per 100 metres) shall be used to pull the mandrel through the pipe.  

The rope shall be marked in one-metre increments. 

   .2 Calibration 

The mandrels’ diameter shall be calibrated before and after each 

day’s testing by use of true circular rings of diameters equal to 

95% of the Manufacture’s specified average internal diameter size 



 

FLEXIBLE PIPE DEFLECTION 
TESTING  

 
Section 01 45 16.13 

 

 

V2019    Page 51 of 609     

of the pipe being tested.  The Engineer shall be present during the 

calibration. 

.3 Procedure 

The rope shall be drawn through the pipe, and then attached to the 

leading end of the 95% diameter mandrel.  The length of the pipe 

run, as measured by the pull rope shall be recorded.   

A rope marked with one-metre increments shall also be attached to 

the mandrel’s trailing end.   

The mandrel shall then be pulled through the pipe run by hand.  If 

the 95% diameter mandrel’s progress is refused, the location shall 

be recorded.  The 95% diameter mandrel shall then be run through 

the pipe from the opposite end until its progress is refused.  That 

location shall be recorded.   

 

1.5.2  Video Camera Method 

 

.1   Equipment 

Use a pipeline video inspection camera with a laser light ring 

projector mounted onto and in front of the camera. The video shall 

comply with the requirements of Section 01 45 16.12 – Video 

Camera Inspection. 

The contractor shall install a frame grabber card on the computer 

used to view the video image. The speed of the moving camera 

through the pipe shall not be greater than 10 metres per minute. 

 

.2 Calibration 

Project the light or laser ring a set distance away from the camera 

so that the entire ring is visible in the image.   

Calibrate the projected light or laser ring at the beginning of the 

inspection by capturing the image of an object of known length or 

physically measuring the pipe at the location where the light or 

laser ring is projected. 

 

  .3 Intervals 

Deflection measurements shall be taken continuously for each pipe 

run.  Deflection shall be expressed to the nearest 0.1% of the 

Manufacture’s specified average internal diameter size of the pipe 

being tested. 
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1.5.3 Physical Measurements – Circular CSP Pipes 

 

   .1 Equipment 

 

Measuring devices marked with increments of 2 millimeters shall 

be used. A 1-metre level shall be used to verify vertical and 

horizontal control. 

 

   .2 Intervals  

Deflection measurements shall, at a minimum, be taken at each end 

of the pipe run and at intervals no greater than 5% of the pipe run 

or based on the as-built length.   

Deflection measurements shall be taken vertically (6 to 12 o’clock) 

and horizontally (3 to 9 o’clock) at each location.  The larger of the 

two measurements at each location shall be recorded.   

If a deflection greater than 5% of the Manufacture’s specified 

average internal diameter of the pipe being tested is measured at 

any location, the Engineer shall require additional deflection 

measurements be taken at intervals of 1% of the pipe run, for a 

distance of up to 5% of the pipe run, in both directions from that 

location.   

Deflection shall be calculated as follows and expressed to the 

nearest 0.1%: 

 

% Deflection = [(Average Internal Diameter – Measured 

Diameter) / Average Internal] x 100 

 

Alternately, the contractor, with the Engineer’s approval, may 

measure the pipe diameter after placement, but prior to backfilling 

(D1).  Measurements shall, at a minimum, be taken at each end of 

the pipe run and at intervals no greater than 5% of the pipe run 

(i.e., a minimum of 21 locations) based on the as-built length.  

Measurements shall be taken vertically (6 to 12 o’clock) and 

horizontally (3 to 9 o’clock) at each location.  Locations where the 

measurements are taken shall be marked.  After completion of the 

backfilling, physical measurements are again taken at the marked 

locations.  The larger of the two measurements at each location 

shall be recorded (D2).  Deflection shall then be calculated as 

follows and expressed to the nearest 0.1%: 

 

      % Deflection = [(D1 – D2) / D1] x 100 
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2. PRODUCTS  

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION  

 

3.1 Not Used  

  

.1  Not Used.  

 

 

END OF SECTION 
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01 51 00 Temporary Utilities 

 

1. GENERAL 

 

This Section includes temporary utilities, construction facilities, and temporary controls 

not incorporated into the final or permanent work.  

 

1.1 Related Sections 

 

.1  Project Coordination  Section 01 31 13  

 

1.2 Temporary Utilities  

 

.1  The Contractor shall arrange and pay for all temporary utility services 

required.  

 

.2  Provide sufficient sanitary facilities for workers in accordance with local 

health authorities.  

 

.3  If required, provide a continuous supply of potable water for construction 

use.  

 

.4  Supply and install all temporary fire extinguishers, hydrants, or other 

equipment necessary for adequate protection of the Work as directed by 

the Emergency Services Department.  

 

1.3 Connections to Existing Utilities  

 

.1  Connection to existing mains to be made in accordance with Section 

01 14 00 – Work Restrictions.  

 

1.4 Use of Hydrants  

 

.1  Projects that require the use of bulk water may apply to the Environmental 

Services Department for use of a service hydrant during the project.  

 

.2  A Water Use Permit will be issued by the Environmental Services Water 

Distribution Lead Operator. This permit will designate the hydrant(s) that 

may be used, the duration of use, and conditions that may apply.  

 

.3  A water use permit is required for each unit that loads water from a service 

hydrant. An air gap backflow preventer, approved by the Water 

Distribution Lead Operator, is required on the inlet fill point of each unit.  

 

.4  To obtain a water use permit, or obtain equipment approval, contact 

Aquatera at (780) 538-0348. There will be a fee for each water use permit 

issued.  
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END OF SECTION
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01 51 05 Temporary Work 

 

1. GENERAL 

 

1.1 Related Sections  

 

.1  Project Coordination  Section 01 31 13  

 

1.2 Protection  

 

.1  The Contractor shall protect all trees, water courses, fences, streets, or 

other structures from damage and make good any damage unless 

otherwise directed by the Engineer.  

 

1.3 Existing Utilities and Structures  

 

.1  Excavation in the vicinity of existing structures and utilities shall be 

carefully performed and any utilities which cross an excavation must be 

properly supported or shored to prevent settlement. Where trenching is to 

be done under existing utilities, such utilities shall be shored before 

excavation commences and shoring shall be left in place. Exposed utilities 

shall be inspected for damage by the respective utility company before 

backfilling the trench.  

 

.2  The existence, location, and/or elevations of underground utilities are not 

guaranteed, and notwithstanding any other provision in the Contract, the 

Contractor shall be responsible for determining the location and elevation 

of all sewer, water, and gas mains or lines; electric light, power, or 

telephone conduits; or other structures or utilities; and shall pay for any 

service supplied by the utility company or by any department of the 

Owner for the location of utilities.  

 

.3  The Contractor shall indemnify and save harmless the Owner of any such 

main, line, conduit, or other such structure or utility for any loss or 

damage which may be suffered by any such Owner because of damage to 

any such main, line, conduit, or other such structure or utility, in any way 

caused by the operations of the Contractor in the performance of this 

Contract.  

 

1.4 Site Storage and Over Loading  

 

.1  Confine the Work and the operations of employees to limits indicated by 

the Contract Documents. Do not unreasonably encumber the premises 

with products. 

 

.2  Do not load or permit to be loaded any part of the Work with a weight or 

force that will endanger the Work.  

 



 

TEMPORARY WORK  
 

Section 01 51 05 
 

 

V2019    Page 57 of 609     

1.5 Hoarding  

 

.1  Erect hoarding around entire perimeter of site or where indicated on 

drawings to protect the public, workers, and public/private property from 

injury or damage.  

 

1.6 Cutting and Patching  

 

.1  The Contractor shall do all cutting, fitting, or patching of work that may 

be required to make its several parts come together properly and fit it to 

receive or to be received by work of Other Contractors shown in or 

reasonably implied by the Contract Documents.  

 

.2  Any cost caused by ill-timed work shall be borne by the Contractor.  

 

.3  The Contractor shall not endanger any existing work by cutting, digging, 

or any other method and shall not cut or alter any work without the 

consent of the Consultant.  

 

1.7 Clean Up  

 

.1  Maintain the working area in a clean and orderly manner as the work 

progresses and upon completion of construction, remove all waste 

materials and all temporary facilities from the site.  

 

.2  Haul surplus or salvage materials that are the property of the Owner to the 

Owner's storage site.  

 

.3  Remove surplus or salvaged materials belonging to the Contractor from 

the site.  

 

.4  Clean haul routes.  

 

.5  Broom clean paved surfaces, rake clean other ground surfaces.  

 

2. PRODUCTS  

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION  

 

3.1 Not Used  

 

.1  Not Used.  

 

END OF SECTION
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01 53 40 Hauling and Haul Roads 

 

1. GENERAL 

 

This Section specifies requirements for hauling and haul roads.  

 

1.1 Related Work 

 

.1  Temporary Construction Signing  Section 01 58 99  

  

.2  Site Grading  Section 31 22 13  

  

.3  Excavating, Trenching, and Backfilling  Section 31 23 33.01  

  

.4  Roadway Embankments  Section 31 24 10  

 

1.2 Definitions  

 

.1  Hauling: The process of transporting material from its point of loading to 

its designated delivery point.  

 

.2  Haul Roads: A route over which materials are hauled for the performance 

of the Work, conforming to the following:  

 

a)  An approved route from a designated source or waste disposal site.  

 

b)  A contractor selected route from a contractor supply source or 

waste disposal site.  

  

.3  Free Haul: Distance excavated soil or granular material is hauled without 

additional compensation. Free haul distance to be unlimited.  

    

.4  Over Haul: Distance excavated soil or granular material is hauled beyond 

the limits of free haul.  

 

1.3 Measurement Procedures  

 

.1  Unless otherwise stated, hauling is included in the unit price for the 

material being hauled. No additional compensation will be made for 

hauling.  

 

1.4 Regulations  

 

.1  Haul vehicles shall comply with the requirement of the Alberta Safety Act 

(T-6 RSA 2000) when travelling on or across Public Roadways.  
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1.5 Public Notice  

 

.1  The Contractor shall prepare Shop Drawings and Public Notices as 

detailed in Section 01 58 99.  

 

1.6 Maintenance and Restoration of Haul Roads  

 

.1  The Contractor shall be responsible for all costs associated with the 

maintenance and restoration of haul roads.  

 

2. PRODUCTS  

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION  

 

3.1 Hauling  

 

.1  The Contractor shall not haul when hauling operations cause serious 

hazards or difficulties to the travelling public. These conditions may occur 

at the following times:  

 

a)  during spring thaw;  

 

b)  during or after heavy rainfall; or  

 

c)  during period of exceptionally heavy traffic.  

 

.2  The Contractor shall abide by all load restrictions established by the road 

or bridge authority having jurisdiction.  

 

3.2 Haul Routes  

 

.1  Haul roads and hauling equipment to be approved by Engineer.  

 

.2  Prior to commencement of haul, haul roads shall be inspected by 

authorized representatives of the local road authorities, the Contractor, and 

the Engineer to establish and record the general road condition.  

 

.3  Haul roads shall be maintained in a condition satisfactory to the Engineer 

throughout the period in which haul is underway. In the event of dispute as 

to the degree of maintenance required, the Engineer will be the final 

authority.  

 

.4  Provide adequate traffic control and warning signs along haul route to 

ensure public safety.  
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.5  Upon completion of haul, the road shall be restored to a condition 

equivalent to or better than that which was evident at the time haul 

commenced. Another inspection will then be carried out by authorized 

representatives of the local road authorities, the Contractor, and the 

Engineer. The Engineer will be the final authority in assessing the 

restoration required.  

 

 

END OF SECTION 
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01 58 99 Temporary Construction Signing 

 

1. GENERAL 

 

This section covers the installation, maintenance, and removal of temporary signing and 

traffic control devices which are specifically related to construction or repair situations 

and which are generally removed when the Work is complete.  

 

1.1 Related Work 

 

Not Used  

 

1.2 Measurement  

 

.1  The supply, installation, maintenance, and removal of temporary 

construction signing or other traffic control devises, including any 

modification requested by the Engineer, will be considered incidental to 

the Work and will not be paid for separately.  

 

.2  The preparation of Traffic Accommodation Shop Drawings and daily 

recording of temporary construction signing will be considered incidental 

to the Work and not paid for separately.  

 

.3  Where traffic accommodation is included as a bid item, payment will be 

made as described in Section 01 35 00.06.  

 

1.3 Traffic Accommodation Report and Shop Drawings  

 

.1  The Contractor shall prepare a Traffic Accommodation Report stamped 

and signed by a Professional Engineer detailing the measures he proposes 

to use for accommodating traffic throughout the project. Where revisions 

of traffic patterns are required due to staging of the Work, separate traffic 

control drawings will be required to clearly identify all detour phases. For 

staged construction, provide traffic control Drawings numbered 

consecutively to correspond with identified phases of construction.  

 

.2  The report shall consist of Drawings detailing the configuration of 

temporary construction signs and other traffic control devices in the work 

zone and written confirmation of the methods and procedures to be used 

by the Contractor to address specific traffic safety related issues or 

situations at the Work zone.  

 

.3  The Contractor shall submit the Traffic Accommodation Report to the 

Engineer 14 days prior to the preconstruction meeting for the project or to 

a schedule agreed to by the Engineer. The Engineer will review the Traffic 

Accommodation Report and communicate any concerns to the Contractor 

within seven days of the scheduled meeting. Any issues or concerns 

regarding the Contractor’s proposed Traffic Accommodation Report shall 
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be addressed to the mutual satisfaction of the Contractor and the Engineer 

prior to the commencement of the Work.  

 

1.4 Public Notices  

 

.1  The Engineer will prepare a detour drawing and will advise The City of 

Grande Prairie of the upcoming traffic restrictions so that The City has 

adequate time to inform Emergency Services and the Media.  

 

2. PRODUCTS  

 

2.1 Materials  

 

.1  The Contractor shall supply all signing materials, including sign posts, 

weighted stands, brackets, any mounting hardware, and other 

miscellaneous materials required for the erection of temporary 

construction signs.  

 

.2  All signs, barricades, and other traffic control devices shall conform to the 

requirement for shape, colour, and size specified in the MUTCD.  

 

2.2 Equipment  

 

.1  The Contractor shall supply all equipment required to complete the Work.  

 

3. EXECUTION  

 

3.1 Erection of Signs  

 

.1  Work on the project shall not commence until all necessary temporary 

construction signs and all other construction signs, as proposed in the 

Traffic Accommodation Report, are in place.  

 

.2  When signs require frequent moves, portable type signs, mounted on 

weighted stands, may be used. Portable signs shall be placed on the 

shoulder of the road such that the face of the sign is fully visible to 

oncoming traffic and the bottom of the sign is not less than 0.3 m above 

the road surface. The stand shall be securely weighted and erected to 

ensure against being blown over by prevailing winds or gusts from passing 

vehicles.  

 

.3  Non-portable signs shall be conspicuously posted, and erected at right 

angles to the roadway, with the bottom of the sign at a height of 1.5 m 

above the road, and not less than 2 m nor more than 6 m from the nearest 

traffic lane.  

 

.4  Traffic signs and devices shall be moved and kept as close to the Work 

area as practical, as construction proceeds.  
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.5  Objects within or immediately adjacent to the roadway, which constitute a 

hazard to traffic, shall be marked with alternating black and orange stripes 

attached directly to the object or erected immediately in front of it.  

 

.6  The use of signs shall be kept to a minimum to prevent confusion.  

 

.7  Speed zones, where required, shall be posted as indicated on the Traffic 

Accommodation Report drawings. Signs shall indicate the speed limits as 

ordered by the Engineer.  

 

3.2 Maintenance and Removal of Signs  

 

.1  Poorly maintained signs, defaced, damaged, or dirty construction signs 

shall be replaced, repaired, or cleaned without delay. Special care must be 

taken to ensure that construction materials and dust are not allowed to 

obscure the face of a sign.  

 

.2  Signs not in effect shall be covered or removed.  

   

.3  All construction signs shall be removed after the project is complete.  

 

3.3 Modifications to Existing Temporary Construction Signing  

 

.1  The Contractor shall be totally responsible for the supply and proper 

placement of temporary construction signs. However, in the case of 

potential danger to the public or other circumstances where the Engineer 

or the Owner determines that the signing is inadequate, the Engineer will 

require changes to the Contractor’s operations to remedy the situation. 

These changes may involve the use of different types and/or sizes of signs, 

modifying the number and/or location of signs, or any other modifications 

or additions required to protect the safety of the public.  

 

3.4 Daily Recording of Temporary Construction Signing  

 

.1  Each day and as the Work area changes, the Contractor shall record the 

location of all temporary construction and any other traffic control devices 

used in the Work areas. The Contractor shall record this information on a 

form suitable to the Engineer and shall submit it to the Consultant on a 

weekly basis or when requested.  

 

3.5 Compliance  

 

.1  In cases where the Contractor in not in compliance with the Specifications 

and, in the opinion of the Engineer, there is eminent danger to the public, 

the Engineer has the authority to order the immediate suspension of Work. 

Such orders must be made in writing.  
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.2  In cases where the Contractor is not in compliance with the specifications 

but, in the opinion of the Engineer, the infraction is not causing imminent 

danger to the public, the Engineer will use the following escalating 

process to address the situation:  

 

a)  Issue verbal instructions requiring the Contractor to correct the 

infraction.  

 

b)  Issue a written warning instructing the Contractor to correct the 

infraction.  

 

c)  Issue a written order instructing the Contractor to suspend Work 

until the infraction is corrected to the satisfaction of the Engineer.  

 

 

END OF SECTION 
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01 61 00 Common Product Requirements 

 

1. GENERAL 

 

1.1 Section Includes 

 

.1  Product quality, availability, storage, handling, protection, and 

transportation.  

 

.2  Manufacturer's instructions.  

 

.3  Quality of Work, coordination and fastenings.  

 

.4  Existing facilities.  

 

1.2 Reference Standards  

 

.1  Within text of each specifications section, reference may be made to 

reference standards. List of standards reference writing organizations is 

contained in Section 01 42 00 - References.  

 

.2  Conform to these reference standards, in whole or in part as specifically 

requested in specifications.  

 

.3  If there is question as to whether any product or system is in conformance 

with applicable standards, Consultant reserves right to have such products 

or systems tested to prove or disprove conformance.  

 

.4  Cost for such testing will be as specified in Section 01 45 00 Quality 

Control.  

 

.5  Conform to latest date of issue of referenced standards in effect on date of 

submission of Bids, except where specific date or issue is specifically 

noted.  

 

1.3 Quality of Products  

 

.1  Products, materials, equipment, and articles (referred to as products 

throughout the Specifications) incorporated in the Work shall be new, not 

damaged or defective, and of the best quality (compatible with 

Specifications) for the purpose intended. If requested, furnish evidence as 

to type, source, and quality of Products provided.  

 

.2  Defective products, whenever identified prior to the completion of Work, 

will be rejected, regardless of previous inspections. Inspection does not 

relieve responsibility, but is a precaution against oversight or error. 

Remove and replace defective products at own expense and be responsible 

for delays and expenses caused by rejection.  
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.3  Should any dispute arise as to the quality or fitness of products, the 

decision rests strictly with the Engineer based upon the requirements of 

the Contract Documents.  

 

.4  Unless otherwise indicated in the Specifications, maintain uniformity of 

manufacture for any particular or like item throughout the building.  

.5  Permanent labels, trademarks, and nameplates on products are not 

acceptable in prominent locations, except where required for operating 

instructions or when located in mechanical or electrical rooms.  

 

1.4 Availability  

 

.1  Immediately upon signing the Contract, review product delivery 

requirements and anticipate foreseeable supply delays for any items. If 

delays in supply of products are foreseeable, notify the Engineer of such, 

in order that substitutions or other remedial action may be authorized in 

ample time to prevent delay in performance of Work.  

 

.2  In the event of failure to notify the Engineer at commencement of Work 

and should it subsequently appear that Work may be delayed for such 

reason, the Engineer reserves the right to substitute more readily available 

products of similar character, at no increase in Contract Price.  

 

1.5 Storage, Handling, and Protection  

 

.1  Handle and store products in a manner to prevent damage, adulteration, 

deterioration, and soiling and in accordance with manufacturer's 

instructions when applicable.  

 

.2  Store packaged or bundled products in original and undamaged condition 

with manufacturer's seal and labels intact. Do not remove from packaging 

or bundling until required in the Work.  

 

.3  Store products subject to damage from weather in weatherproof 

enclosures.  

 

.4  Keep sand, when used for grout or mortar materials, clean and dry. Store 

sand on wooden platforms and cover with waterproof tarpaulins during 

inclement weather.  

 

.5  Remove and replace damaged products at own expense and to the 

satisfaction of the Engineer.  

 

1.6 Transportation  

 

.1  Pay costs of transportation of products required in the performance of 

Work.  
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.2  Transportation cost of products supplied by the Owner will be paid for by 

the Owner. Unload, handle, and store such products.  

 

1.7 Manufacturer's Instructions  

 

.1  Unless otherwise indicated in the Specifications, install or erect products 

in accordance with manufacturer's instructions. Do not rely on labels or 

enclosures provided with products. Obtain written instructions directly 

from manufacturers.  

 

.2  Notify the Engineer in writing of conflicts between the Specifications and 

manufacturer's instructions, so that the Engineer may establish the course 

of action.  

.3  Improper installation or erection of products, due to failure in complying 

with these requirements, authorizes the Engineer to require removal and 

re-installation at no increase in Contract Price.  

 

2. PRODUCTS  

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION  

 

3.1 Not Used  

 

.1  Not Used.  

 

 

END OF SECTION 
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01 74 11 Cleaning 

 

1. GENERAL 

 

1.1 General 

 

.1  Maintain the working area in a clean and orderly manner as the work 

progresses and upon completion of construction, remove all waste 

materials and all temporary facilities from the site.  

 

.2  Haul surplus or salvage materials that are the property of the Owner to the 

Owner's storage site.  

 

.3  Remove surplus or salvaged materials belonging to the Contractor from 

the site.  

 

.4  Clean haul routes.  

 

.5  Broom clean paved surfaces, rake clean other ground surfaces.  

 

2. PRODUCTS  

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION  

 

3.1 Not Used  

 

.1  Not Used.  

 

 

END OF SECTION 

 

 

 



 

CLOSEOUT PROCEDURES 
 

Section 01 77 00 
 

 

V2019    Page 69 of 609     

01 77 00 Closeout Procedures 

 

1. GENERAL 

 

This Section includes the administrative process associated with preliminary and final 

inspections of the Work.  

 

1.1 Inspection and Declaration Procedures 

 

.1  Contractor’s Inspection: Contractor and all Subcontractors shall conduct 

an inspection of the Work, identify deficiencies and defects; repair as 

required to conform to Contract Documents. Notify Engineer in writing of 

satisfactory completion of Contractor’s inspection and that corrections 

have been made. Request an Engineer’s inspection.  

 

.2  Engineer’s Inspection: Engineer and Contractor will perform an inspection 

of the Work to identify obvious defects or deficiencies. Contractor shall 

correct Work accordingly.  

 

.3  Completion: Submit a written certificate that the following have been 

performed:  

 

a)  Work has been completed and inspected for compliance with 

Contract Documents.  

 

b)  Defects have been corrected and deficiencies have been completed.  

 

c)  Equipment and systems have been and are fully operational.  

 

d)  Operation of systems have been demonstrated to Owner’s 

personnel.  

 

e)  Work is complete and ready for final inspection.  

 

.4  Final Inspection: When items noted above are completed, request a final 

inspection of the Work by Owner, Engineer, and Contractor. If Work is 

deemed incomplete by Owner and Engineer, complete outstanding items 

and request a re-inspection.  

 

.5  Declaration of Substantial Performance: When Owner and Engineer 

consider deficiencies and defects have been corrected and it appears 

requirements of Contract have been substantially performed, make 

application for Certificate of Substantial Performance. Refer to Section   

00 71 00 – General Conditions, Article 50 for specifics to application.  

 

.6  Commencement of Lien and Warranty Periods: Date of Owner’s 

acceptance of submitted Declaration of Substantial Performance shall be 

the date for commencement for warranty period and commencement of 
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lien period unless required otherwise by lien statute of the place of the 

Work.  

 

.7  Declaration of Total Performance: When Owner and Engineer consider 

final deficiencies and defects have been corrected and it appears 

requirements of Contract have been totally performed, make application 

for Certificate of Total Performance. Refer to Section 00 71 00 – General 

Conditions, Article 50, for specifies to application. If Work is deemed 

incomplete by Owner and Engineer, complete outstanding items and 

request re-inspection.  

 

.8  Final Payment: Following completion of lien period, submit claim for 

final payment in accordance with General Conditions.  

   

1.2 Re-inspection  

 

.1  Should status of the Work require re-inspection by Engineer due to failure 

of Work to comply with Contractor’s claims for inspection, Owner will 

deduct amount of Engineer’s compensation for re-inspection services from 

payment to Contractor.  

 

2. PRODUCTS  

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION  

 

3.1 Not Used  

 

.1  Not Used.  

 

 

END OF SECTION 
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01 78 00 Closeout Submittals 

 

1. GENERAL 

 

This Section includes the administrative process associated with preliminary and final 

inspections of the Work. 

 

1.1 Record Documents 

 

.1  As specified in other sections of the Specifications, the Contractor may be 

required to prepare as-built drawings, to provide survey notes, to supply 

test results, or other documents. Such information shall be turned over to 

the Engineer upon Contract completion.  

 

.2  Record documents shall be neat, legible, and accurate.  

 

2. PRODUCTS  

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION  

 

3.1 Not Used  

 

.1  Not Used.  

 

 

END OF SECTION 
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SITE WORK 

 

Section 02 41 13  Site Demolition 
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02 41 13 Site Demolition 

 

1. GENERAL 

 

This Section specifies requirements for demolishing, salvaging, and removing wholly or in part, 

various items designated to be removed or partially removed and for backfilling resulting 

trenches, holes and pits. It also specifies the cutting and removal of existing concrete curbs, 

sidewalks, driveways, asphalt concrete pavement, and base course materials where new surfacing 

materials are to be placed abutting the existing structure. 

 

1.1 Related Work 

 

.1 Clearing and Grubbing Section 31 11 00 

  

.2 Site Grading Section 31 22 13 

  

.3 Excavating, Trenching and Backfill Section 31 23 33.01 

  

.4 Roadway Embankment Section 31 24 13 

  

.5 Reshaping Asphalt Pavement (Milling) Section 32 01 16.13 

 

1.2 Protection 

 

.1 Pavement cuts shall not exceed the limits as specified in the construction 

drawings or Special Provisions. 

 

.2 Protect in accordance with Section 31 23 33.01, Excavation, Trenching 

and Backfill. 

 

.3 Protect existing items designated to remain and materials designated for 

salvage. In the event of damage to such items, immediately replace or 

make repairs to approval of Engineer and at no cost to Owner. 

 

1.3 Solid Waste Disposal 

 

.1 The City of Grande Prairie Solid Waste Disposal Site 

  

Only clean soil free of any rubble, demolition, concrete, tree stumps, or 

other deleterious material will be accepted at The City's Solid Waste Site.  

Any waste concrete or asphalt should be broken into pieces no larger than 

one metre by one metre.  Waste will be accepted at the current rates 

published by the City of Grande Prairie. Bidders should confirm this with 

the City of Grande Prairie prior to submitting their Tender 

 

.2 Solid waste disposal charges are to be included in the Tender amount. 
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.3 If disposal is at a site other than the Solid Waste Disposal Site, a copy of 

the site permit or license is to be submitted to the Engineer. 

 

1.4 Measurement Procedures 

 

.1 Concrete items specified as "Remove and Replace" shall be measured to 

Section 32 16 15. 

 

.2 Removal of asphalt concrete pavement will be paid on a square metre (m2) 

basis for the thickness and type specified in the Schedule of quantities. 

Payment shall be full compensation for saw cutting, loading, hauling and 

placing at the City’s disposal site. Disposal Site clean-up, including but 

not limited to, pushing up or “heaping” of piles is considered incidental to 

the unit price bid for asphalt removal.  

 

.3 Milling of asphalt concrete pavement will be paid in accordance with 

Section 32 01 16.13 Reshaping Asphalt Pavement (Milling). 

 

.4 Removal of granular base and subbase materials will be measured in cubic 

metres in place. 

 

.5 Removal of concrete work will be measured as follows: 

 

a) Monolithic curb, gutter, and sidewalk to be measured in square 

metres (m2). 

 

b) Separate sidewalk to be measured in square metres (m2). 

 

c) Curb and gutter to be measured in linear metres (m). 

 

d) Curb to be measured in linear metres (m). 

 

e) Miscellaneous concrete work removal to be measured as shown in 

the Schedule of Quantities. 

 

Payment for removal of concrete work shall be full compensation 

for saw cutting, loading, hauling and placing at the City’s disposal 

site. 

 

.6 Removal of culverts, pipe sewers, and drains will be measured in metres 

(m) regardless of diameter.  End points of measurements will be at centres 

of manholes or catch basins or open ends of pipes, as applicable. 

 

.7 Removal of manholes and catch basins will be measured in units (U). 

 

.8 Removal of cable duct banks, regardless of number of ducts in each bank, 

will be measured in metres (m) from end to end of duct bank for each size. 
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.9 Removal of fences and guard rails will be measured in metres (m). 

 

.10 Salvage, stockpiling, sealing, disposal, excavating, backfilling, and 

restoration will not be measured. Payment for these items will be included 

in above removal items. 

 

.11 The salvaging and installation of a precast pole base will be paid for at the 

unit price bid for "Supply and Install - Salvaged Pole Base" for each type 

of precast pole base salvaged and re-installed. Payment will be full 

compensation for salvaging of base, transporting the base to site, traffic 

accommodation, excavating, installing, compacting, site restoration, and 

all labour, equipment, tools and incidentals necessary to complete the 

work in accordance with the plans and specifications herein. 

 

2. PRODUCTS 

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION 

 

3.1 Preparation 

 

.1 Inspect site and verify with Engineer items designated for removal and 

items to remain. 

  

.2 Locate and protect utility lines. Preserve in operating condition active 

utilities traversing site. 

 

.3 Notify utility companies before starting demolition. 

 

3.2 Saw Cutting 

 

.1 The contractor shall cut concrete curbs, sidewalks, driveways, and existing 

pavement to the full thickness of the structure so that a smooth vertical 

edge results, against which new materials can be effectively placed and 

compacted. Rough, jagged edges will not be acceptable. 

 

.2 Unless otherwise specified in the Special Provisions, the contractor may 

utilize any alternative cutting methodology to be approved by the 

Engineer, provided the methods and equipment result in a clean straight 

vertical cut. All proposed methods and equipment employed by the 

contractor shall be reviewed and accepted by the Engineer prior to the start 

of work. 

 

.3 Saw cuts are to be made with a concrete or asphalt saw capable of 

providing a true straight joint of consistent depth, as specified. Saw cuts in 
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concrete work are to be made at a construction or surface joint at each end 

of the designated repair area. Saw cuts in asphalt adjacent to designated 

areas of concrete removal shall be parallel to the edge of concrete work at 

a minimum distance of 200 mm and a maximum distance of 500 mm from 

the lip of gutter. 

 

3.3 Removal 

 

.1 Remove items as indicated. 

 

.2 Do not disturb adjacent items designated to remain in place. 

 

.3 In removal of pavements, curbs and gutters: 

   

a) Square up adjacent surfaces to remain in place by saw cutting or 

other method approved by Engineer. 

 

b) Protect adjacent joints and load transfer devices. 

 

c) Protect underlying granular materials. 

 

d) When removing curbs and gutters adjacent to pavements, saw cut 

as per Clause 3.2 of this Section and remove asphalt and granular 

material in order to complete form work. 

 

e) When trench excavation across an existing structure is required, 

the contractor shall cut the existing pavement on both sides of the 

trench to the full depth of the structure. The trench cuts shall result 

in a trench that is no wider than necessary to permit satisfactory 

installation of the works, and to thoroughly compact the backfill 

material. The trench shall be backfilled with similar or better 

materials than those excavated.  

 

.4 When removing pipes under existing or future pavement area, excavate at 

least 300 mm below pipe invert. 

 

3.4 Salvage 

 

.1 Carefully dismantle items containing materials for salvage and stockpile 

salvaged materials at locations as indicated or as directed by Engineer. 

 

 

3.5 Salvaged Pole Base 

 

.1 Precast pole base to be salvaged shall be cleaned by the Contractor prior to 

delivery to the destination specified on the Drawings or by the Engineer. 
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3.6   Sealing 

 

.1 Seal pipe ends and walls of manholes or catch basins as indicated or as 

directed by Engineer. Securely plug to form watertight seal. 

 

3.7 Disposal of Material 

 

.1 Dispose of materials not designated for salvage or re-use in work, on-site 

or off-site as directed by Engineer. 

 

.2 Trim disposal areas to approval of Engineer. 

 

3.8 Restoration 

 

.1 Upon completion of work, remove debris, trim surfaces, and leave work 

site clean. 

  

.2 Re-instate areas and existing works outside areas of demolition to 

conditions that existed prior to commencement of work, as outlined in 

specific sections for each type of work. 

 

 

END OF SECTION 
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CONCRETE 

 

Section 03 05 00  Basic Concrete Materials and Test Methods  

Section 03 10 00  Concrete Forming and Accessories 

Section 03 20 00  Concrete Reinforcing  

Section 03 30 20  Cast in Place Concrete  

Section 03 37 30  Extruder Placed Concrete 
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03 05 00 Basic Concrete Materials and Test Methods 

 

1. GENERAL 

 

1.1 Related Work 

 

.1 Concrete Reinforcing 

 

Section 03 20 00  

.2 Concrete Work 

 

Section 32 16 15 

.3 Manholes and Catch Basin Structures 

 

Section 33 05 13 

.4 Standard Details Section 50 

  

  

1.2 Reference Standards 

 

Supply of ready-mixed concrete in accordance with CSA-A23.1-14 and testing of 

ready-mixed concrete in accordance with CSA-A23.2-14. 

 

1.3 Measurement Procedures 

 

No measurement procedures to be made under this Section. 

 

2. PRODUCTS 

 

Concrete production shall meet the following requirements: 

 

2.1 General 

 

2.1.1 Aggregates 

 

.1 General 

 

a) Both fine and coarse aggregates must meet CSA-A23.1, Clause 

4.2.3 and Table 12 “Limits for Deleterious Substances and 

Physical Properties of Aggregates”. 

 

.2 Fine Aggregate 

 

a) Shall meet the requirements of CSA-A23.1 and Table 10 “Grading 

Limits for Fine Aggregates (FA)”  

 

b) Should the necessity for frequent rejections occur, no further sand 

will be accepted from that source and another approved source will 

be required. 
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.3 Coarse Aggregate 

 

a) Shall meet the requirements of CSA-A23.1 and Table 11 “Grading 

Requirements for Coarse Aggregate” Group 1, 20-5mm 

 

2.1.2 Portland Cement and Concrete Materials 

 

.1 General 

 

a) Portland Cement shall conform to CSA-3000-13 for the following 

types: 

 

NAME TYPE 

Normal GU 

High Early Strength HE 

Sulphate Resistant HS 

 

b) The cement manufacturer’s mill test reports must be submitted to 

the Engineer upon request. 

 

c) An air-entraining admixture shall conform to the requirements of 

ASTM C260.  

 

d) Water reducing admixture shall conform to the requirements of 

ASTM C494. 

 

e) Calcium chloride conforming to ASTM C494 shall only be used 

when approved by the Engineer 

 

f) Water shall conform to CSA-A23.1 Clause 4.2.2. 

 

g) Pozzolanic mineral or fly ash shall conform to the requirements of 

CSA A3000-13, Type F with a maximum calcium oxide (CaO) 

content of 12%.  

 

2.2 Decorative Coloured / Stamped Concrete 

 

Select colouring agents, coloured admixture, pigmented release agent, joint 

sealant, clear surface sealant, stamping equipment, and all material required to 

construct coloured, stamped concrete surfaces from the following supplier list or 

propose an alternate source to the Engineer for approval.  Secure the approval for 

the final colour selection for all colouring agents from the Engineer prior to 

beginning production. 

  

2.2.1 Colouring Agent 

 

.1 Colour specified is Red Brick, as approved by the City 
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.2 Produce the coloured concrete using an iron oxide type pigmented 

admixture conforming to ASTM C 979 added at the concrete batch 

plant and dry-shake colour hardeners added in place. The amount 

of colour pigments added to a concrete mixture should not be more 

than 10% of the mass of the cement (grey cement powder).  In air-

entrained concrete, the addition of pigment may require an 

adjustment in the amount of air-entraining admixture to maintain 

the desired air content. 

 

2.2.2 Stamping Pattern 

 

.1 Where required concrete will be stamped in a “herringbone 

pattern” unless otherwise specified. 

 

2.2.3 Clear Acrylic Surface Sealant 

 

.1 Apply a low-luster, matte finish, clear coating recommended by 

the stamping system manufacturer to protect the imprinted 

concrete surface. 

 

2.2.4 Joint Sealant 
 

.1 Seal all joints with a premium-quality, three component, gun-

grade, colour-matched, low-modulus sealant for dynamically 

moving joints for exterior applications as recommended by the 

stamping system manufacturer. 

 

2.3 Concrete Mix 

 

2.3.1 Mix Design Approval  

 

.1 The mix design is to be completed by a qualified testing 

laboratory licensed to practice in Alberta and submitted for 

written approval to the Engineer prior to concrete being 

produced. 

 

.2 No concrete produced prior to the Contractor receiving written 

approval of the mix design by the Engineer will be accepted. 

 

.3 The Engineer will require up to 14 working days from the time 

of receipt of the mix design, for evaluation. 

 

.4 Where required by the Engineer, for any change in the nature 

of sources of the aggregates, or where a new mix design is 

desired by the Contractor, the Contractor shall provide a 

separate and complete mix design. This new mix design shall 

be subject to the approval of the Engineer. 
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.5 The Contractor shall be totally responsible for the production 

of aggregates and mixes in conformance with the Contract. 

 

2.3.2 Mix Design Properties 

 

.1 Except as specified otherwise, the concrete mix shall provide: 

 

TABLE 1 

CONCRETE DESIGN REQUIREMENTS 

 

Concrete 

Class 

Minimum 28 

Day 

Compressive 

Strength 

(MPa) 

Air 

Content 

(%) 

Maximum 

Slump 

(mm) 

±20mm 

Cement 

Type 

Maximum 

Fly Ash 

Content 

(%) 

Maximum 

Water/ 

Cement 

Ratio  

(by Mass) 

Minimum 

Portland 

Cement 

Content 

(Kg/m3) 

A 30 5.5 - 8 80 GU, HS 20 0.45 325 

B 30 5.5 - 8 80* GU, HS 0 0.45 335* 

C 30 5.5 - 8 80* 
GU, HE, 

HS 
20 0.45 325* 

D 25 5.5 - 8 80 50 20 0.5 275 

E 5 - 10 5 - 7 150 10 20 N/A 150 

F 0.5 4 - 6 150 10 20 N/A 25 

 

*For extruded concrete:  

• Maximum slump is 35mm ± 10mm 

• Class B - minimum cement content is 315 kg/m3 

• Class C - minimum cement content is 305 kg/m3 

 

 

TABLE 2 

APPLICATION OF CONCRETE CLASSES 

 

Concrete Class Application/Uses 

A Traffic Davit Base 

B Cold Weather Installation 

Sidewalk, Curb and Gutter, Swales,  Slabs, Lane & 

Commercial Crossings, Medians, Bus Pads, Bus Pull-outs 

C Sidewalk, Curb and Gutter, Swales, Slabs, Lane & Commercial 

Crossings, Medians, Bus Pads, Bus Pull-outs 

D Manhole and Catch- basin Bases and Benching, Thrust Blocks, 

Class A Bedding and Underground Ducts, Cast-In-Place 

Foundations (Post, Playground Equipment, Park Furniture) 
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E Lean Concrete Slurry Mix for Road Repairs 

F Fill Concrete for Trench Backfill 

.2 Where the 7 day strength is less than 65% of specified 28 day 

strength, additional curing and changes to the mix proportions 

are to be provided to ensure specified 28 day strength is 

attained. 

2.3.3 Synthetic Reinforcing Fibers 

 

.1 Synthetic reinforcing fibres such as fibre mesh or equivalent 

may be used as an alternative to steel wire mesh upon written 

approval of the Engineer. 

 

.2 Synthetic reinforcing fibres shall meet the following 

specifications: 

 

 a) To be used with Class B or C Concrete only. 

 

 b) Fibre shall be polypropylene. 

 

 c) Fibre tensile strength shall be a minimum of 550 MPa. 

 

 d) Fibre content shall be a minimum of 1 kg/cubic metre. 

 

 e) Fibre length shall be the following: 

 

Fibre Length Aggregate top size 

 

50 mm 

 

40 mm 

50 mm 25 mm 

38 mm 15 mm 

 

2.3.4 Trial Mix 

 

.1 Trial mixes shall be prepared in the batch plant and/or truck 

mixed in accordance with The City of Grande Prairie Concrete 

Specifications. In each case where there is a change in the 

materials used, a new trial mix will be required. 

3. EXECUTION 

 

3.1 Hot and Cold Weather Concreting 

 

.1 Hot and cold weather concreting shall conform to the requirements of 

CSA A23.1-14 7.1 “Hot and Cold Weather Concreting” unless specified 

otherwise. 
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.2 Cold weather concrete is concrete poured when there is a probability of 

the air temperature falling below 5°C within 24 hours of placing. In no 

instance is concrete to be placed on frozen subgrade or subbase. If metal 

forms are used, they shall be heated as directed by the Engineer. Concrete 

delivered to the site shall have a temperature between 15°C and 32°C.  

After September 15 all concrete placed shall attain its specified 28-day 

strength in 7 days. 

 

During the curing process it is necessary to maintain concrete surface 

temperatures of 10°C for a period of 7 days by use of insulation or 

hoarding and heating around concrete. If accelerating admixtures are to be 

used, they shall comply with ASTM C494 and shall only be used upon 

written approval by the Engineer. 

 

.3 When concreting in cold weather the temperature of the concrete 

immediately after being deposited in the forms shall not be less than 16C 

nor more than 32C. To accomplish this, the mixing water, and if 

necessary, the fine aggregates, shall be heated. Aggregates shall not be 

heated above 65C and all frozen lumps of aggregate shall be excluded 

from the mix. When the exposure is severe, either due to low air 

temperature, location of the work, or thin sections of concrete, the 

temperature of the concrete shall approach the higher 32C limit. 

 

.4 To avoid the possibility of flash set when either water or aggregate is 

heated to a temperature in excess of 38C, water and aggregate shall come 

together first in the mixer in such a way that the temperature of the 

combination is reduced to below 38C before cement is added. For mass 

concrete, the minimum temperatures stated above may be reduced at the 

discretion of the Engineer. 

 

.5 Hot weather concrete is concrete poured with an air temperature at or 

above 25°C. In no instances is the concrete temperature to exceed 30°C. If 

retarding admixtures are to be used, they shall comply with ASTM C494 

and shall only be used upon written approval by the Engineer. 

 

3.2 Testing Procedures and Specifications 

 

.1 Concrete supplied for this Contract will be tested by a recognized testing 

laboratory appointed by the Engineer which will test according to CSA-

A23.2 testing procedures unless otherwise specified for the following: 

 

a) Methods of Test for Concrete:  CSA-A23.2. 

 

b) Sampling of plastic concrete:  CSA-A23.2-1C 

 

c) Temperature of freshly mixed Hydraulic Cement Concrete CSA-

A23.2-17C 
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d) Making and curing concrete compressions and Flexural test 

specimens CSA-A23.2-3C 

 

e) Air Content of plastic concrete by pressure method:  CSA-A23.2-

4C 

f) Slump of concrete:  CSA-A23.2-5C 

 

g) Density, yield, and cement factor of plastic concrete:  CSA-A23.2-

6C 

 

h) Compressive strength of cylindrical concrete specimens: CSA-

A23.2-9C 

 

i) Obtaining and testing drilled cores for compressive CSA-A23.2-

14C 

 

j) Recommended practice for Microscopical Determination of Air-

Void content and parameters of the Air-Void system in hardened 

concrete:  ASTM C457 

 

.2 Where reference is made to an ASTM designation or a CSA standard, the 

current standard applies. 

 

.3 There shall be at least one strength test, slump test, and air content test, for 

each 25 cubic metres of concrete, or fraction thereof, and in any event, not 

less than one test for each class of concrete used each. For the purposes of 

this Section, each test shall represent the total volume of concrete placed 

on the day the test cylinders were cast, divided by the number of tests 

taken that day for each class of concrete. 

 

.4 When making tests on fresh concrete, not less than three specimens for 

each test shall be moulded for compressive tests. One cylinder is to be 

tested at seven days and two at 28 days. The Engineer may require more 

tests than outlined above. 

 

.5 When the temperature is below 0C during concrete placement, or is likely 

to fall below 0C within 24 hours after a placement, two additional 

cylinders will be made for each test. These two cylinders will be field 

cured in a manner that simulates curing of the concrete placed. 

 

.6 A minimum of two field cured cylinders will be required for any cast-in-

place concrete which is to be post-tensioned. 

 

.7 The Contractor shall give the Engineer 24 hours’ notice prior to any 

concrete placement or any work requiring testing in order that the 

Engineer may arrange for required testing. The Engineer shall be 

reimbursed by the Contractor for any charges to the Engineer by the 

testing agency as a result of the testing agency being called out 
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prematurely or as a result of having to wait for the Contractor for any 

reason. 

 

.8 The foregoing does not apply to preparation of concrete mix designs for 

projects which the Contractor shall engage an independent testing agency. 

Cost of such mix design shall be borne by the Contractor. Copies of mix 

designs shall be submitted to Engineer for approval, however, such 

approval does not constitute acceptance of final product which shall meet 

requirements set forth elsewhere in this Section. 

 

.9 If testing indicates substandard materials or workmanship, the Engineer 

and Contractor must be notified immediately and further testing, as 

approved by the Engineer, shall be completed at the Contractor’s expense.  

 

.10 The Contractor shall supply, as part of the Contract, all materials, 

scaffolding, labour, etc. required to facilitate testing services on a job site. 

 

.11 All concrete testing personnel shall be certified by ACI or CSA/CCIL. 

 

3.3 Testing Reports 

 

.1 Reports for concrete testing shall contain the following information: 

  

   a) Job to which concrete is being supplied. 

   b) Date of sampling. 

   c) Air temperature when sampling. 

   d) Temperature of mix. 

   e) Name of supplier. 

   f) Exact location in which the concrete is being placed. 

   g) Specimen number. 

   h) Test number. 

   i) Slump. 

   j) Age of test. 

   k) Cylinder strength. 

   l) Method of curing. 

   m) Air content. 

   n) Type of cement. 

 

.2 Upon completion of any test, the testing results shall be provided within 

five (5) business days to the City, the Engineer, the Supplier and the 

Contractor. 

 

3.4 Defective Work 

 

.1 Concrete is defective when: 

   

   a) It fails to meet any requirement of this specification. 
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   b) It contains excessive honey combing or embedded debris. 

 

c) Average of two 28 day strength tests from one set of cylinders is 

less than the specified strength.  

 

.2 All concrete which fails to meet any requirement of this specification shall 

be rejected prior to placement, or will be removed and replaced at the 

Contractor’s expense or, 

 

.3 When concrete strength of any set of cylinders is less than the specified 

strength, the work represented by deficient cylinders may be accepted 

subject to a pay factor according to the following: 

 

TABLE 3 

CONCRETE STRENGTH PAY FACTORS 

 

CYLINDER STRENGTH 

(% of Specified Strength) 

PAY FACTOR 

(% of Contract Price) 

97.0 100.0 

96.0 99.2 

95.0 98.2 

94.0 96.9 

93.0 95.4 

92.0 93.6 

91.0 91.7 

90.0 89.4 

89.0 86.7 

88.0 83.5 

87.0 79.7 

86.0 75.5 

85.0 70.0 

Under 85.0 No Payment 

 

.4 The application of an adjusted pay factor does not relieve the Contractor 

of the Contract maintenance requirements. 

 

3.5 Appeal Cores 

 

.1 The Contractor has the option at the Contractor’s expense of providing 

evidence of strength by coring and testing to CSA A23.2-14C dry 
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conditioning method, by a qualified laboratory within 15 days from of a 

failed 28-day cylinder test or within 5 days of a failed 7-day cylinder test. 

Three cores shall be drilled from the hardened concrete represented by the 

failed cylinder strength tests at locations approved by the Engineer. 

 

The average strength of the 3 cores shall equal 100% of the specified 

cylinder strength; otherwise, the concrete will be subject to the pay factors 

identified above in Table 3 “Concrete Strength Pay Factors” based on the 

average appeal cylinder strength tests. 

 

Appeal core holes are to be filled with concrete by the Contractor at the 

Contractor’s expense within 5 working days. 

 

3.6 Supply and Delivery of Concrete 

 

3.6.1 Mixing and Delivery 

 

.1 Ready mixed concrete shall be mixed and delivered in accordance 

with the requirements of CSA-A23.1.-14, Section 5 “Production 

and Delivery” and subject to all provisions herein relative to 

materials, strength, proportioning, consistency, measurement and 

mixing unless noted otherwise. 

 

.2 If concrete placing is interrupted for a period of more than one-half 

hour, the work shall be removed back to the last surface cut and a 

construction joint shall be formed. 

 

3.6.2 Retempering 

 

.1 Concrete shall not be retempered if test values are within 

specifications at the time of delivery to the site. 

 

.2 Concrete may be retempered at the job site with water and/or an 

air-entraining admixture if the following requirements are met: 

 

a) Addition of Water on the Job Site - Water may be added 

by the concrete supplier to bring the concrete up to the 

designated slump provisional to the following 

requirements: 

 

i) The specified water-to-cementing materials ratio is 

not exceeded. 

 

ii) No more than 60 minutes has elapsed from the time 

of batching. 

 

iii) Not more than the lesser of 16L/m3 or 10% of the 

mixing water shall be added. 
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iv) In each case, the mixer drum shall be turned at 

mixing speed for at least 30 revolutions (or 

equivalent time limit) after the addition of water. 

The amount of water added and by whose authority 

shall be recorded on the delivery ticket. 

 

b) Air Adjustment on the Job Site - The adjustment of air on 

site may be permitted under the following conditions.  

 

i) Retempering on site with an approved air-entraining 

admixture shall only be performed under the 

supervision by a quality control technician working 

for the concrete supplier or the Contractor. Dry, 

powdered, bagged or premeasured liquid air-

entraining admixtures may be added by the concrete 

truck operator under the direction of the supplier’s 

quality control technician. For retempering purposes 

the concrete supplier shall use a comparable air-

entraining admixture to what was originally 

approved for use in the mix design. Rotate the drum 

until the mix is uniform, after the addition of the air 

entraining admixture. 

 

ii) The quality assurance technician shall perform an 

air content test on each load of concrete retempered 

with air-entraining admixtures and shall 

immediately provide the test results to the Engineer 

and Contractor. 

 

iii) Guidelines for retempering with air-entraining 

admixtures: 

 

Measured Air Content (%) Action 

4.0 – 5.5 

 

Addition of water and/or air-entraining admixtures as 

deemed necessary by the supplier to meet specifications 

< 4.0 

 

No re-tempering with air-entraining admixtures or water 

is permitted; load will be rejected 

  

iv) When retempering, the supplier will be given one 

opportunity to meet the specified air content.  

 

v) If the need for retempering with air-entraining 

admixtures becomes persistent or continuous, the 

Engineer or their representative may refuse to 

accept concrete loads that have been retempered 

with air-entraining admixtures.  
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vi) The use of air-detraining admixtures is not 

permitted. 

 

vii) A load of concrete will be rejected if it is 

retempered with air-entraining admixtures and the 

resulting air content exceeds the specified 

maximum air content. 

 

c) A load of concrete that is rejected at the jobsite may not be 

retempered at the concrete plant with cement, aggregate, 

sand or admixtures and subsequently returned to the 

jobsite. 

 

.3 The quality assurance technician shall perform an air content and 

slump test on each load of concrete retempered and shall 

immediately provide the test results to the Engineer. The next 

batch of concrete on-site must be also be tested to ensure 

specifications are met. 

 

 

END OF SECTION 
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03 10 00 Concrete Forming and Accessories 

 

1. GENERAL 

 

This Section specifies the requirements for formwork in conjunction with concrete work. 

 

1.1 Measurement Procedures 

 

.1 No measurement will be made under this Section. Include costs in items of 

work for which concrete formwork is required. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Formwork materials: wood and steel formwork materials, as approved by 

the Engineer. 

 

.2 Tubular column forms: round, spirally wound laminated fibre forms, 

internally treated with release material. 

   

.3 Form ties: removable or snap-off metal ties, fixed or adjustable length, 

free of devices leaving holes larger than 25 mm diameter and 10 mm deep 

in concrete surface. 

 

.4 Form release agent: chemically active release agents containing 

compounds that react with free lime present in concrete to provide water 

insoluble soaps, preventing concrete from sticking to forms. 

 

.5 Form stripping agent: colourless mineral oil, free of kerosene, with 

viscosity between 70 and 110 s Saybolt Universal at 40 C, flashpoint 

minimum 150 C, open cup. 

 

3. EXECUTION 

 

3.1 Erection 

 

.1 Verify lines, levels, and column centres before proceeding with formwork 

and ensure dimensions agree with drawings. 

 

.2 Hand trim sides and bottoms and remove loose earth from forms before 

placing concrete. 

 

.3 Construct forms to produce finished concrete conforming to shape, 

dimensions, locations, and levels indicated within tolerances required by 

CSA-A23.1. 

 

.4 Clean formwork in accordance with CSA-A23.1, before placing concrete. 
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.5 Remove formwork in accordance with CSA-A23.1. 

 

.6 Re-use of formwork subject to requirements of CSA-A23.1. 

 

3.2 Isolation Joints 

 

.1 Contractor shall be required to carefully fit, cut, and mark the sidewalk 

around all openings, iron covers, manholes, vaults, waterworks stop cock 

boxes, lamp standards, hydrants, poles, and other surface installations in 

accordance with Section 32 16 15 and as directed by the Engineer. The 

joint shall be neatly tooled and marked to the satisfaction of the Engineer. 

 

   

END OF SECTION 
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03 20 00 Concrete Reinforcing 

 

1. GENERAL 

 

1.1 Related Work 

 

.1 Cast in Place Concrete Section 03 30 00 

 

.2 Extruder Placed Concrete Section 03 37 30 

 

.3 Concrete Work Section 32 16 15 

 

.4 Standard Details Section 50 

 

1.2 Reference Standards 

 

.1 Do reinforcing work in accordance with CSA -A23.1 and welding of 

reinforcing with CSA -W186, except where indicated otherwise. 

 

1.3 Test Reports 

 

.1 Upon request, provide Engineer with certified copy of mill test report of 

steel supplied, showing physical and chemical analysis. 

 

1.4 Shop Drawings 

 

.1 Submit Shop Drawings in accordance with Section 01 33 00 - Submittal 

Procedures. 

  

.2 Clearly indicate bar sizes, spacing, location, and quantities of 

reinforcement, mesh, chairs, spacers and hangers with identifying code 

marks to permit correct placement without reference to structural 

drawings. 

 

.3 Detail placement of reinforcing where special conditions occur. 

 

.4 Design and detail lap lengths and bar development lengths to CSA -A23.3, 

unless otherwise specified on drawings. 

 

1.5 Storage and Hauling 

 

.1 Ship bar reinforcement in standard bundles easily identifiable and marked 

in accordance with bar lists. 

 

.2 Store reinforcement to prevent deterioration or contamination by dirt, 

detrimental rust, loose scale, paint, oil, or other foreign substances that 

will destroy or reduce bond. 
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.3 Do not straighten or bend reinforcement in any manner. 

 

.4 Do not use bars kinked or bent by improper handling or storage. 

 

1.6 Measurement Procedures 

 

.1 No measurement to be made under this Section. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Reinforcing bars: billet steel, grade deformed bars to CSA G30.18 unless 

indicated otherwise - 400 grade. 

 

.2 Reinforcing bars: weldable low alloy steel deformed bars to CSA - 

G30.18. 

 

.3 Cold-drawn steel wire for concrete reinforcement to CSA -G30.3. 

 

.4 Welded steel wire fabric to CSA -G30.5. 

 

.5  Smooth dowels to CSA G30.18 

 

2.2 Fabrication 

 

.1 Fabricate reinforcing to CSA-A23.1. 

 

.2 Obtain Engineer's approval for location of reinforcement splices other than 

shown on steel placing Drawings. 

 

.3 Ship bundles of bar reinforcement, clearly identified in accordance with 

bar list. 

 

3. EXECUTION 

 

3.1 Placing Reinforcement 

 

.1 Place reinforcing steel to CSA-A23.1 and according to the Drawings in 

Section 50 or as directed by the Engineer. 

 

.2 Obtain Engineer's approval of reinforcing steel and position before placing 

concrete. 

 

.3 Clean reinforcement to ensure it’s free from hardened mortar, dirt, rust, 

scale, paint, oil or other foreign material that may destroy bond before 

placing concrete. 
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.4 The mesh and/or bar reinforcing shall be supported above the compacted 

gravel base to ensure a minimum 50 mm cover of concrete. The manner of 

supporting the reinforcing shall be approved by the Engineer.  

 

.5 Concrete with wire mesh position at the bottom of the concrete element 

shall be deemed unacceptable. 

 

.6 All concrete that does not have sufficient concrete cover around 

reinforcement shall be considered defective and must be removed and 

replaced at the Contractor’s expense. 

 

 

END OF SECTION 
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03 30 00 Cast in Place Concrete 

 

1. GENERAL 

 

1.1 Related Work 

 

.1 Basic Concrete Materials and Test Methods Section 03 05 00 

  

.2 Concrete Reinforcement Section 03 20 00 

  

.3 Concrete Work  Section 32 16 15 

  

.4 Manholes and Catch Basin  Section 33 05 13 

  

.5 Concrete Forming & Accessories   Section 03 10 00 

 

.6 Standard Details   

 

Section 50 

 

1.2 Reference Standards 

 

.1 Do cast-in-place concrete work in accordance with CSA-A23.1 except 

where specified otherwise. 

 

1.3 Measurement Procedures 

 

.1 No measurement to be made under this Section. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 See Section 03 05 00 for ready-mixed concrete material specifications. 

 

.2 Non-shrink grout: premixed compound consisting of non-metallic 

aggregate, cement, water reducing and plasticizing agents, of pouring 

consistency, capable of developing compressive strength of 50 MPa at 28 

days. 

 

.3 Dry pack: premixed or non-premixed composition of non-metallic 

aggregate, cement and sufficient water for mixture to retain its shape when 

made into a ball by hand and capable of developing compression strength 

of 50 MPa at 28 days. 

 

.4 Curing compound to ASTM C309 containing a white pigment.  

 

.5 Formwork material: to Section 03 10 00. 

 

 



 

CAST IN PLACE CONCRETE 
 

Section 03 30 00 
 

 

V2019    Page 97 of 609    

.6 Form stripping agent: colourless mineral oil free of kerosene, with 

viscosity between 15 to 24 mm/s. 

   

2.2 Concrete Mixes 

 

.1 See Section 03 05 00 for concrete mix design requirements. 

 

.2 Mix design to be completed by an approved materials testing agency and 

submitted to the Engineer for approval two weeks prior to concrete being 

placed. 

 

.3 Provide certification that mix proportions selected will produce concrete 

of specified quality and yield and that strength will comply with 

CSA-A23.1, Clause 14, unless specified otherwise. 

 

.4 Obtain Engineer's approval before using chemical admixtures other than 

those specified. 

 

3. EXECUTION 

 

3.1 Workmanship 

 

.1 Obtain Engineer's approval before placing concrete. Provide 24 hours’ 

notice prior to placing of concrete. 

 

.2 Place concrete in accordance with CSA-A23.1. 

 

.3 Ensure reinforcement and inserts are not disturbed during concrete 

placement. 

 

.4 Obtain Engineer's approval of proposed method for protection of concrete 

during placing and curing in adverse weather, prior to placing of concrete. 

 

.5 Maintain accurate records of poured concrete items to indicate date, 

location of pour, quality, and air temperature. 

 

.6 Joints and reinforcement are to be installed in accordance with the 

Drawings in Section 50, Section 03 20 00 and Section 32 16 15. 

 

.7 When tying into existing concrete that is more than 28 days old, an 

expansion joint is to be installed as per the Drawings in Section 50, 

Standard Detail 50 04 20 and Section 32 16 15. 

 

3.2 Inserts 

 

.1 Set sleeves, ties, anchor bolts, pipe hangers, and other inserts, openings 

and sleeves, in concrete floors and walls, as required by other trades. 
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Sleeves, openings, etc., greater than 100 mm x 100 mm not indicated on 

structural Drawings must be approved by Engineer. 

 

3.3 Extreme Weather Concrete Work 

 

.1 Hot weather: conform to requirements of CSA-A23.1 for hot weather 

protection when air temperature is at or above 25 C. 

 

.2 Cold weather: conform to requirements of CSA-A23.1 and Section 30 05 

00 for cold weather protection when air temperature at or below 5C. 

Concrete not to be placed on frozen subgrade or subbase. Maintain 

concrete surface temperatures of 10 C for a period of 7 days by use of 

insulation or hoarding and heating around concrete. 

 

3.4 Finishing 

 

3.4.1 Floated Surface Finish 

 

.1 Strike off the compacted concrete to the cross section and elevation 

shown on drawings. Keep a slight excess of concrete in front of 

screed at all times. 

 

.2 Obtain a uniform surface by floating as necessary. If floating is not 

completed before excess water appears at the surface, remove this 

water before continuing with floating. 

 

.3 Add or remove concrete during floating as required to obtain a 

surface with no more than 3 mm deviation from the required 

surface in any 3 m length. 

 

.4 Do not overwork concrete surface. Float only enough to obtain a 

dense uniform surface. 

 

3.4.2 Broomed Finish 

 

.1 After completion of 3.4.1 above, broom to produce a non-slip 

surface with regular corrugations not more than 3 mm deep. 

 

.2 Broom finish shall be applied perpendicular to the pedestrian 

traffic except at crossings that are brushed perpendicular to the 

vehicle traffic.  

  

3.4.3 Troweled Finish 

 

.1 After completion of 3.4.1 above, trowel at joints to produce a 

dense smooth finish, with the exception of Paraplegic ramps. 

Trowelled finishes on paraplegic ramps are to be provided with a 

broom finish to achieve a non-slip surface. 
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3.4.4 Surface Hardener 

 

.1 Apply according to manufacturer's instructions in conjunction with 

floating operations. 

 

3.4.5 Curing Compound 

 

.1 For curb, gutter, sidewalk, and other exposed concrete, a curing 

compound shall be uniformly sprayed, applied immediately on 

completion of finishing of surface. 

 

4. TESTING 

 

.1 See Section 03 05 00 for testing requirements, specifications, and defective work. 

 

 

END OF SECTION 
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03 37 30 Extruder Placed Concrete 

 

1. GENERAL 

 

This Section specifies requirements for use of slip-form machines for concrete curbs, curbs and 

gutters, and sidewalks. 

 

1.1 Related Work 

 

.1 Concrete Work Section 32 16 15 

  

.2 Cast in Place Concrete Section 03 30 00 

  

.3 Concrete Reinforcement Section 03 20 00 

 

.4 Basic Concrete Materials & Test Methods Section 03 05 00 

 

.5 Standard Details Section 50 

 

1.2 Measurement Procedures 

 

.1 No measurement to be made under this Section. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 See Section 03 05 00 for ready-mixed concrete material specifications. 

 

.2 Concrete Reinforcement refer to Section 03 20 00. 

 

3. EXECUTION 

 

3.1 Equipment 

 

.1 Subgrade trimmers: self-powered trimmers capable of producing a clean 

smooth surface true to line and grade indicated. Remaining loose material 

on subgrade not to exceed 6 mm in depth. 

 

.2 Concrete extruders: self-powered extruders with automatic line and grade 

control capable of placing consolidating, screeding and float finishing in 

one pass. 

 

3.2 Execution 

 

.1 Operate concrete extruder continuously until section or scheduled pour 

completed. Empty hopper of concrete and install a construction joint. 

When operations delayed more than 30 minutes, install a construction 
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joint. Joint to be installed as per the Drawings in Section 50, Standard 

Detail 50 04 20 and Section 32 16 15. 

 

.2 Vibrate concrete to obtain a dense, smooth finished mass. 

 

.3 Finishing handwork to be minimized. Concrete requiring excessive hand 

finishing to be rejected. 

   

.4 Areas of concrete to be formed and placed by hand shall be completed 

within 7 days of completion of adjacent extruded section. 

 

.5 When tying into existing concrete that is more than 28 days old, an 

expansion joint is to be installed as per the Drawings in Section 50, 

Standard Detail 50 04 20 and Section 32 16 15. 

 

 

END OF SECTION 
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SIGNAGE 

 

Section 10 14 53 Traffic Signage 

 

Section 10 14 56 Other Signage 
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10 14 53 Traffic Signage 

 

1. GENERAL 

 

This section specifies requirements for supply and installation of street and traffic control signs. 

 

1.1 Related Work 

 

.1 Specification Drawings - Signage Section 50 09 00 

 

1.2 Payment 

 

.1 Payment shall be full compensation for the procurement of all permits and 

processes, the supply and the installation of all materials, the supply and 

use of all equipment, the supply and use of all labour and supervision; all 

being necessary to complete the work to specification at the construction 

site 

 

  .2 Supply and installation of signs are to be on a per item (Ea.) basis.  

 

.3 Supply and installation of post and bases are to be on a per item (Ea.) basis 

including all connection hardware 

 

1.3 Shop Drawings 

 

.1 Submit Shop Drawings in accordance with Conditions of the Contract for 

signs not conforming to the Manual of Uniform Traffic Control Devices 

(MUTCD) 

 

2. PRODUCTS 

 

2.1 Materials 

 

2.1.1 Vertical Tubular Supports and Bases 

 

.1 All posts shall be 50 mm (inside diameter), 63.5 mm (outside 

diameter) schedule 40, galvanized steel pipe with posts lengths 

long enough to accommodate embedding requirements, sign type 

and height as required.  

   

2.1.2 Sign Material  

  

.1 Sign grade aluminium to ASTM B209M, pre-cut to required 

dimension with corners rounded to meet MUTCD standards. 

Thickness to be 2 mm. 
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.2 Street and Avenue names signs shall be extruded aluminium. 

Background shall be prismatic Green Vinyl. Lettering shall be 

White Prismatic Reflective Vinyl.  

 

2.1.3 Fasteners 

 

.1 Attaching Sign to Post: Use HS-1 sign clamp. When bolting the 

sign to the clamp a 10mm galvanized washer shall be used 

between the head of the bolt and the sign. Refer to standard 

drawing. 

 

.2  Top of Post Mount for Street Name Signs: Use RX-8 (Top Cap) 

and CX- 10 (Cross Mount). Refer to standard drawing. 

 

.3  Streetlight Mount for Street Name Signs: Use SS-3 with a 12 mm 

Bandit Strap 

 

.4 Street Light Pole or Traffic Signal Pole Mount for other Signs: Use 

SB-20, Straight Leg Bracket with 12mm Bandit Strap 

 

2.1.4 Reflective Sheet and Tape  

  

.1  To be done in accordance to the Manual of Uniform Traffic 

Control Devices for Canada using type IV, or higher, prismatic 

sheeting material.  

 

2.1.5 Breakaway Base Plates 

 

.1  Bottom half of base plate assembly shall be powder coated, top 

half of the assembly may be painted after installation.  

 

   .2 6mm galvanized bolts 

 

2.2 Street and Avenue Name Signs 

 

2.2.1 Roads Intersecting an Arterial, Overhead Installation 

  

.1  Sign shall be 450 mm by 1200 mm, with a 20 mm border and a 

font height of 190 mm. The street names shall be spelled out in 

full. A sign can be longer than 1200 mm if required to fit a longer 

street name. Refer to standard detail 50 07 13.   

 

2.2.2 Roads Intersecting an Arterial, Not Overhead 

 

.1 Sign shall be 230 mm by 700 mm with a font height of 140 mm. 

The name of the street should be abbreviated to fit on to the sign. 

Refer to Sign Mounting Detail 50 09 01 and 2.2.7 for list of 

acceptable abbreviations. 
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2.2.3 Roads Intersecting a Collector or Local 

 

.1 Sign shall be 150 mm by 450 mm with a font height of 90 mm. 

The name of the street should be abbreviated to fit on to the sign. 

Refer to standard drawing (Typical Sign Mounting) and 2.2.7 for 

list of acceptable abbreviations) 

 

2.2.4 Road Names Divide 

  

.1 For cases where the street has different names on each side of the 

intersection refer to Section 50 Standard Details.  

 

2.2.5 Fonts and Centre 

   

   .1 All fonts shall be Clearview 2-W and centred on the sign 

  

2.2.6 Materials 

 

.1 Street and Avenue names signs shall be extruded aluminium. 

Background shall be prismatic Green Vinyl. Lettering shall be 

White Prismatic Reflective Vinyl. 

 

2.2.7 Acceptable Abbreviations 

  

Name 
Acceptable 

Abbreviation 
Name 

Acceptable 

Abbreviation 

Avenue 

Boulevard 

Circle 

Court 

Crescent 

Drive 

Gardens 

Heights 

Highway 

Ave 

Blvd 

Cir 

Crt 

Cres 

Dr 

Gdns 

Hts 

Hwy 

Mount 

Park 

Place 

Point 

Road 

Square 

Street 

Terrace 

Trail 

Mt 

Pk 

Pl 

Pt 

Rd 

Sq 

St 

Terr 

Tr 

 

2.2.8 Suffix’s 

 

   .1 Suffix’s for numbers are not to be used. 
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3. INSTALLATION 

 

3.1 Signs Post installation and Breakaway Base Plates 

 

3.1.1 Bases Installed in Concrete  

 

Refer to standard detail Sign Post Installation 50 09 02.  Breakaway bases 

shall be bolted to the concrete. The bolts shall then be tightened to ensure 

proper expansion and tightening with the concrete. Refer to standard detail 

Breakaway Base Plates 50 09 03. 

 

Base Plate to be at least 900 mm back from end of island. 

 

3.1.2 Bases Installed In Asphalt  

 

Refer to standard detail Sign Post Installation 50 09 02.  Sleeves shall be 

pushed through asphalt and firmly into undisturbed soil or engineered fill 

so that the soil fully surrounds the sleeve and pushes into the sleeve. Refer 

to standard detail Breakaway Base Plates 50 09 03. 

 

3.1.3 Bases Installed in Soil 

 

Refer to standard detail Sign Post Installation 50 09 02.  Sleeves shall be 

pushed firmly into undisturbed soil or engineered fill so that the soil fully 

surrounds the sleeve and pushes into the sleeve. In no case should sand be 

used as backfill around the sleeve. Refer to anchor base in soil standard 

drawing and standard drawing 50 09 02. 

 

3.1.4 Signs Installed on Traffic Signals 

 

Signage installed on traffic signals shall be installed as per the 

construction drawings and/or in accordance with standard detail Traffic 

Sign on Signal Arm Installation Typical and Road Name Divides 50 07 12 

 

3.2 Tolerance 

 

3.2.1 Straightness 

 

   .1  Installations shall be plumb, within 5 mm. 

 

3.2.2 Height 

   

.1  The height of the sign must conform to the requirements according 

to the MUTCD within 50 mm. 
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3.3 Repair/Restoration 

 

.1 Prepare new message on 2mm thick sign grade aluminium, as required by 

this section. 

 

  .2  Replace damaged sign with new sign 

 

3.4 Protection 

 

.1  Place temporary covering on signboards where indicated. Covering to be 

capable of withstanding rain, snow and wind and must be non-injurious to 

signboard. Replace deteriorated covering and remove covers as required. 

 

3.5 Correcting Defects 

 

.1  Correct defects identified by Engineer, in sign message, consistency of 

reflectivity, colour or illumination. Correct angle of signboard and adjust 

luminaries aiming angle for optimum performance during nigh conditions. 

  

3.6 Removal and Salvage 

 

  .1  Carefully dismantle and salvage aluminium materials.  

  

  .2  Salvage or dispose of existing materials as required in contract 

 

.3  Contact the City Contact Centre at 780-538-0300 to confirm delivery time.  

 

.4  Deliver materials to City Storage Depot and unload at designated drop off.  

 

3.7 Compliance 

 

3.7.1 Regulatory Traffic Control Signs 

 

.1 Signs must be installed as illustrated on the approved construction 

drawings and in accordance to MUTCD and City standards. Prior 

to eliminating construction zone signage and allowing non-

construction motor vehicle to travel on the constructed roadway all 

signs must be conform to these requirements and be approved by 

the Engineer. 

  

3.7.2 Non-Regulatory Signs 

 

.1 Non-regulatory signs must be installed as per the approved 

construction drawings and in accordance with the MUTCD and 

City Standards within two weeks of substantial completion.  
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3.7.3 Completion of Sign Installation  

 

.1 Failure to meet the requirements as noted in clauses 3.7.1 and 3.7.2 

will result in a penalty of $500/calendar day, for each day delay in 

completing the task. The Engineer may extend the time allowed to 

complete the sign installation, providing the Contractor submits a 

written request to the Engineer.  

 

END OF SECTION 
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10 14 56 Other Signage 

 

1. GENERAL 

 

This section specifies requirements for supply and installation of signs unrelated to traffic. 

 

1.1 Payment 

 

.1 Payment shall be full compensation for the procurement of all permits and 

processes, the supply and the installation of all materials, the supply and 

use of all equipment, the supply and use of all labour and supervision; all 

being necessary to complete the work to specification at the construction 

site. 

 

  .2 Supply and installation of signs are to be on a per item (No.) basis.  

 

.3 Supply and installation of post and bases are to be on a per item (No.) 

basis including all connection hardware. 

 

1.2 Shop Drawings 

 

.1 Submit Shop Drawings in accordance with Conditions of the Contract for 

signs not conforming to the Manual of Uniform Traffic Control Devices 

(MUTCD) Canada. 

 

2. PLAYGROUND AND ACCESS SIGNAGE 

 

2.1 Products 

 

2.1.1 Vertical Tubular Supports and Bases 

 

.1 All posts shall be 50 mm (inside diameter), 63.5 mm (outside 

diameter) schedule 40, galvanized steel pipe with posts lengths 

long enough to accommodate embedding requirements, sign type 

and height as required.  

   

2.1.2 Sign Material  

  

.1 Sign grade aluminium to ASTM B209M, pre-cut to required 

dimension with corners rounded to meet MUTCD standards. 

Thickness to be 2 mm. 

 

.2 Background shall be white with text to be U.V resistant ink using 

type II, or higher, sheeting material.   
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2.1.3 Fasteners 

   

.1 Attaching Sign to Post: Use HS-1 sign clamp. Refer to standard 

drawing. 

 

2.1.4 Text Fonts, Colours and Centre 

  

.1 For font, colour and centre refer to standard drawings 50 09 20.01, 

50 09 20.02, 50 09 21, 50 09 21.01, 50 09 21.02, 50 09 22 and 50 

09 23.  Submit drawings for approval by the Engineer. 

 

2.2 Installation 

 

  Signs installed on posts: 

  

2.2.1 Bases Installed in Concrete  

 

Refer to standard detail Sign Post Installation 50 09 02.  Breakaway bases 

shall be bolted to the concrete. The bolts shall then be tightened to ensure 

proper expansion and tightening with the concrete. Refer to standard detail 

Breakaway Base Plates 50 09 03. 

 

Base Plate to be at least 900 mm back from end of island. 

 

2.2.2 Bases Installed In Asphalt  

 

Refer to standard detail Sign Post Installation 50 09 02.  Sleeves shall be 

pushed thru asphalt and firmly into undisturbed soil or engineered fill so 

that the soil fully surrounds the sleeve and pushes into the sleeve. Refer to 

standard detail Breakaway Base Plates 50 09 03. 

 

2.2.3 Bases Installed in Soil 

 

Refer to standard detail Sign Post Installation 50 09 02.  Sleeves shall be 

pushed firmly into undisturbed soil or engineered fill so that the soil fully 

surrounds the sleeve and pushes into the sleeve. In no case should sand be 

used as backfill around the sleeve. Refer to anchor base in soil standard 

drawing and standard drawing 50 09 02. 

 

2.2.4 Signs Installed on Traffic Signals 

 

Signage installed on traffic signals shall be installed as per the 

construction drawings and/or in accordance with standard detail Traffic 

Sign on Signal Arm Installation Typical and Road Name Divides 50 07 12 

 

2.3 Tolerance 

 

.1  Installations shall be plumb, within 5 mm. 
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.2  The height of the sign must conform to the requirements according to the 

MUTCD within 50 mm or as specified in the construction detail. 

 

2.4 Repair/Restoration 

 

  .1 Prepare new message, as required by this section. 

 

  .2  Replace damaged sign with new sign. 

 

2.5 Protection 

 

.1  Place temporary covering on signboards where indicated. Covering to be 

capable of withstanding rain, snow and wind and must be non-injurious to 

signboard. Replace deteriorated covering and remove covers as required. 

 

2.6 Correcting Defects 

 

.1  Correct defects identified by Engineer, in sign message, consistency of 

reflectivity, colour or illumination. Correct angle of signboard and adjust 

luminaries aiming angle for optimum performance during nigh conditions.  

 

2.7 Removal and Salvage 

 

  .1  Carefully dismantle and salvage aluminium materials.  

  

  .2  Salvage or dispose of existing materials as required in contract 

 

.3  Contact the City Contact Centre at 780-538-0300 to confirm delivery time.  

 

.4  Deliver materials to Transportation Services Yards and unload at 

designated drop off.  

 

2.8 Compliance 

 

2.8.1 Non-Regulatory Signs 

 

.1 Non-regulatory signs must be installed as per the approved construction 

drawings and in accordance with the MUTCD and City Standards within 

two weeks of substantial completion.  

 

2.8.2 Completion of Sign Installation  

 

.1 Failure to meet the requirements as noted in clauses 3.7.1 and 3.7.2 will 

result in a penalty of $500/calendar day, for each day delay in completing 

the task. The Engineer may extend the time allowed to complete the sign 

installation, providing the Contractor submits a written request to the 

Engineer.  
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3. STORM POND SIGNAGE 

 

3.1 Products 

 

3.1.1 Vertical Tubular Supports and Bases 

 

.1 All posts shall be 50 mm (inside diameter), 63.5 mm (outside 

diameter) schedule 40, galvanized steel pipe with posts lengths 

long enough to accommodate embedding requirements, sign type 

and height as required.  

   

3.1.2 Material  

  

.1 Sign shall be 12 mm thick Omega Boards 

 

.2 Background shall be white with all text to be U.V resistant inks 

using Type II, or higher, sheeting material.  

 

3.1.3 Fasteners 

   

.1 Attaching Sign to Post: Use HS-1 sign clamp. Refer to standard 

drawing. 

 

3.2 Text Fonts and Centre 

  

.1 Font shall be “Helvetica Medium” with large letters 70mm in height and 

smaller letters 30mm in height and centred. 

 

3.3 Text Colour 

  

  .1  Letters shall be black on white background. 

 

  .2 City logo to be in City colours. 

 

  .3 Information shall be shown as per standard drawings 50 09 24. 

 

 

3.4 Installation 

 

  Sign installed on two posts placed 600 mm apart: 

  

.1  Sleeves shall be pushed firmly into undisturbed soil or engineered 

fill so that the soil fully surrounds the sleeve and pushes into the 

sleeve. In no case should sand be used as backfill around the 

sleeve.  Refer to anchor base in soil standard drawing and standard 

drawing 50 09 02. 
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.2 The height at the bottom of the sign must be 900 mm above final 

grade or as specified in the construction detail. 

 

.3 The sign shall be attached to the two posts using minimum of four 

fasteners. 

 

3.5 Tolerance 

 

  .1 Installations shall be plumb, within 5 mm 

 

3.6 Repair/Restoration 

 

  .1 Prepare new message, as required by this section 

 

  .2  Replace damaged sign with new sign 

 

3.7 Protection 

 

.1  Place temporary covering on signboards where indicated. Covering to be 

capable of withstanding rain, snow and wind and must be non-injurious to 

signboard. Replace deteriorated covering and remove covers as required. 

 

3.8 Correcting Defects 

 

.1  Correct defects identified by Engineer, in sign message, consistency of 

reflectivity, colour or illumination. Correct angle of signboard and adjust 

luminaries aiming angle for optimum performance during nigh conditions.  

 

3.9 Removal and Salvage 

 

  .1  Carefully dismantle and salvage aluminium materials.  

  

  .2  Salvage or dispose of existing materials as required in contract 

 

.3  Contact the City Contact Centre at 780-538-0300 to confirm delivery time.  

 

.4  Deliver materials to City Storage Yard and unload at designated drop off.  

 

3.10 Compliance 

 

Non-regulatory signs must be installed as per the approved construction drawings 

and in accordance with the MUTCD and City Standards within two weeks of 

substantial completion.  

 

3.11 Completion of Sign Installation  

 

.1 Failure to meet the requirements as noted in clauses 3.7.1 and 3.7.2 will 

result in a penalty of $500/calendar day, for each day delay in completing 
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the task. The Engineer may extend the time allowed to complete the sign 

installation, providing the Contractor submits a written request to the 

Engineer.  

 

 

END OF SECTION 
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EARTHWORK 

 

Section 31 05 16  Aggregate Materials  

Section 31 05 16  Table A  

Section 31 11 00  Clearing and Grubbing  

Section 31 22 13  Site Grading  

Section 31 22 16.13  Reshaping Roadway Subgrade  

Section 31 23 33.01  Excavating, Trenching, and Backfilling 

Section 31 24 13  Roadway Embankments  

Section 31 32 13.19 Lime Stabilization 

Section 31 32 13.23 Portland Cement Stabilized Subgrade 

Section 31 32 19.01  Geotextiles  

Section 31 32 19.13 Geogrid Granular Base Reinforcement 

Section 31 32 41  Soil Insulation  

Section 31 36 00  Gabions  

Section 31 37 00  Rip-Rap 



 

AGGREGATE MATERIALS 
 

Section 31 05 16 
 

 

V2019  Page 116 of 609 

31 05 16 Aggregate Materials 

 

1. GENERAL 

 

This Section specifies general requirements for supplying and processing of aggregates to be 

stockpiled or incorporated into work. Specific requirements for physical properties of aggregates 

are given in related work sections. 

 

1.1 Related Work 

 

.1 Excavating, Trenching and Backfilling Section 31 23 33.01 

  

.2 Roadway Embankments Section 31 24 13 

  

.3 Granular Sub-base Section 32 11 16.01 

  

.4 Granular Base Section 32 11 16.02 

  

.5 Plant-Mix Asphalt Concrete Paving Section 32 12 16.13 

  

.6 Cast-in-Place Concrete Section 03 30 00 

 

1.2 Source Approval 

 

.1 Source of materials to be incorporated into work or stockpiled requires 

approval. 

 

.2 The Contractor shall submit one (1) copy of a full sieve analysis per 500 

tonnes, including fracture count, liquid limit, and plasticity index per size 

of aggregate to be used. The sieve analysis shall be a representative 

sample preferably obtained from/during aggregate production, or may be 

from a sample taken in stockpile as per ASTM D75. 

 

.3 The Contractor shall inform the Engineer of proposed source of aggregates 

and provide access for sampling at least two weeks prior to commencing 

production. 

 

.4 If, in the opinion of the Engineer, materials from proposed source do not 

meet or cannot reasonably be processed to meet specified requirements, 

procure an alternative source or demonstrate that material from source in 

question can be processed to meet specified requirements. The Contractor 

shall suspend aggregate placement until proof of compliance with the 

specifications is provided to the Engineer. 

 

.5 Should a change of material source be proposed during work, advise the 

Engineer two weeks or ten business days, whichever is greater, in advance 

of the proposed change to allow sampling and testing. 
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.6 No placement shall be allowed until written approval is received from the 

Engineer or the Engineer’s representative. 

 

.7 Acceptance of a material at source does not preclude future rejection if it 

is subsequently found to lack uniformity or if it fails to conform to 

requirements specified or if its field performance is found to be 

unsatisfactory. 

 

1.3 Production Sampling 

 

.1 Aggregate will be subject to continual sampling during production. 

 

.2 The Contractor shall provide the Engineer with ready access to source and 

processed material for purpose of sampling and testing. 

 

.3 The Contractor shall bear the cost of sampling and testing of aggregates in 

order to meet design gradations and specifications. 

 

1.4 Measurement Procedures 

 

.1 No measurement to be made under this Section. Include costs in items of 

work that require aggregates. 

 

2. PRODUCTS 

 

2.1 General 

 

.1 Aggregate shall be sound, hard, durable material free from soft, thin, 

elongated, or laminated particles, organic material, or other deleterious 

substances. 

   

.2 Flat and elongated particles are those whose greatest dimension exceeds 

five times their least dimension. 

 

.3 Fine aggregates satisfying requirements of applicable section shall be one, 

or a blend of following: 

 

a) Natural sand. 

 

b) Manufactured sand and/or fines. 

 

c) Screenings produced in crushing of quarried rock, boulders, gravel 

or slag. 

 

.4 Coarse aggregates satisfying requirements of applicable section shall be 

one of following: 
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a) Crushed rock or slag, composed of sound, hard and durable 

particles free from elongated particles and injurious materials. 

 

b) Gravel composed of naturally formed particles of stone free of 

flaky particles, soft shales, organic matter, clay lumps, and other 

foreign matter. 

 

2.2 Materials 

 

.1 Gradation:  To be within the limits and for the types of materials specified 

in Table A appended to this Section, when tested to ASTM C117 and 

ASTM C136, and having a smooth curve without sharp breaks when 

plotted on a semi-log grading chart to ASTM E11. 

 

.2 Production of Manufactured Fines:  Manufactured fines are defined as that 

portion of the material passing the 5,000 µm sieve size which is produced 

by the crushing process. 

 

In the event the manufactured fines in the total combined aggregate do not 

meet the requirement for the specified Asphaltic Concrete Mix, extra 

manufactured fines shall be produced by screening the pit run material so 

that the screened material contains no more than 5% material passing a 

5,000 µm sieve. This screened material shall then be crushed so that 100% 

passes the 10,000 µm sieve and a minimum of 95% passes the 5,000 µm 

sieve. All material produced by this crushing process shall be placed in a 

separate stockpile and designated as manufactured fines. 

 

.3 Moisture Content:  As specified in specific sections. 

 

2.3 Ice Control 

 

During icy conditions, the following materials shall be applied to the road surface as ice 

control measures.    

  

2.4 Sand 

 

.1 Sample - A sample of the material shall be provided up on request 

and shall be approved by the City prior to the commencement of 

operations. The sample shall be sufficient to allow for inspection 

testing. 

 

.2 Moisture Content - The moisture content shall be low enough to 

ensure that material will not freeze in the stockpile. 

 

.3 Washing – Normally a washing process is required to reduce the 

minus 80 µm sieve sand material and crusher dust. 
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.4 Sieve Analysis – Results of the material crushed must be provided 

prior to the material being delivered to the City. The City may, at 

its discretion, sample the material to ensure it meets the gradation 

requirements below. 

 

2.5 Sodium Chloride (Salt) 

 

.1 Chemical Composition  

  

a) Sodium chloride – Minimum 95% 

 

b) Soluble chloride – Minimum 98% 

 

.2 Salt shall be dry and free flowing, and moisture content shall not 

exceed 1% on delivery. 

 

.3 Unloading of salt into storage structure shall be performed using 

conveyor. 

 

.4  Delivery of salt shall be within 3 working days of order. 

 

2.6 Gradation Requirements 

 

.1 The ice control materials shall meet the following gradation 

requirements: 

 

SIEVE SIZE PERCENT 

PASSING METRIC 

SIEVE (CGSB 8-GP 

2mm) 

ICE CONTROL 

MATERIAL 

SAND  SALT 

10 000 100 100 

5 000 45 – 85 67 – 100 

2 500  40 – 85 

1 250 20 – 45  

630  15 – 45 

315 9 – 22  

160 8 – 14  

80 0 - 8 0 - 3 

 

3. EXECUTION 

 

3.1 Processing 

 

.1 Process aggregate uniformly using methods that prevent contamination, 

segregation, and degradation. 
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.2 Split and combine aggregates if required to obtain gradation requirements 

specified. Use approved methods and equipment. Do not blend in 

stockpiles. 

 

.3 Blending to increase percentage of crushed particles or decrease 

percentage of flat and elongated particles is permitted. 

 

.4 Wash aggregates, if required to meet specifications. Use only equipment 

approved by Engineer. 

 

3.2 Handling 

 

.1 Handle and transport aggregates to avoid segregation, contamination and 

degradation. 

 

3.3 Stockpiling 

 

.1 Stockpile aggregates on site in locations indicated or designated. Do not 

stockpile on completed pavement surfaces where damage to pavement 

may result. 

 

.2 Stockpile aggregates in sufficient quantities to meet project schedules. 

 

.3 Stockpiling sites shall be level, well drained, and of adequate bearing 

capacity and stability to support stockpiled materials. 

 

.4 Except where stockpiled on acceptably stabilized areas, provide a 

compacted sand base not less than 300 mm in depth to prevent 

contamination of the aggregate or, if permitted, stockpile aggregates on 

ground but do not incorporate bottom 300 mm of pile into work. 

 

.5 Separate aggregates by substantial dividers or stockpile far enough apart to 

prevent intermixing. 

 

.6 Reject intermixed or contaminated materials. Remove and dispose of 

rejected materials as directed within 48 hours of rejection. 

 

.7 Stockpile materials in uniform layers of thickness as follows: 

 

a) Max 1 m for coarse aggregate and base course materials. 

 

b) Max 2 m for fine aggregate and subbase materials. 

 

c) Max 1.5 m for other materials. 

 

.8 Complete each layer over entire stockpile area before beginning next 

layer. 
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.9 Uniformly spot-dump aggregates delivered to stockpile in trucks and build 

up stockpile as specified. 

 

.10 Coning of piles or spilling of material over edges of pile will not be 

permitted. Stacking conveyors will not be permitted for stockpiling road 

base and graded seal coat aggregates. 

 

.11 During winter operations prevent ice and snow from becoming mixed into 

stockpile or in material being removed from stockpile. 

 

3.4 Stockpile Clean-up 

 

.1 Leave stockpile site in a tidy, well drained condition, free of standing 

surface water. 

   

.2 Remove any unused aggregates as directed. 



V2018 

   

SECTION 31 05 16 – TABLE A 

AGGREGATE GRADATION SPECIFICATIONS 
AGGREGATE DESIGNATIONS 

Designation 1:   Trench Bedding Material e. 10 mm Crushed Gravel c. 20 mm Crushed 

a. Native Fill Sand Designation 3:   Subbase Aggregate / Gravel Fill 1 Designation 6:   Asphaltic Concrete Pavement Aggregate 

b. Clean Fill Sand a. 150 mm Subbase Gravel a. AC 10 (not designated)6 

c. 20 mm Screened Rock (Granular Bedding B1) Designation 4:   Base Course Aggregate  b. ACR  12.5 (Lanes, Parking Lots, Trails, and Local Roads)7 

Designation 2:   Sanding & Gravel Materials a. 40 mm Crushed 2 or            ACO  12.5 (Top Lift Collectors, Industrial/Arterial Overlays, and  

a. 2 mm Masonry Sand b. 25 mm Crushed 3  Overlay Paving)7 

b. 5 mm Playground Sand c. 20 mm Crushed 3 c.             ACB 16 (Bottom Lift Arterial, Industrial and Collector Roads)7, 8 

c. 5 mm Crushed Gravel Designation 5:   Surfacing Gravel  d. ACB 20 (Bottom Lift Arterial, Industrial and Collector Roads)7, 8 

d. 7.5 mm Crushed Gravel b. 25 mm Crushed   

Designation 

Designation 1 

Trench Bedding 

Designation 2 

Sands & Gravels 

Designat

ion 3 1 

Sub Base  

Designation 4  

Base Course 

Designation 5 

Surfacing Gravel 

Designation 6 

Asphaltic Concrete Pavement Aggregate 

a. b. c. a. b. c. d. e. a.1 a. 2.6  b. 3.6 c. 3.6 a. 4.6 b. 5.6 a. 6 b. 6.7 c.6.7, 8 d 6.7.8 

Classification 
Native 

Sand 

Clean 

Sand 
20mm 2mm 5mm 5mm 7.5mm 10mm 150mm 40mm 25mm 20mm 25mm 20mm 10 12.5 16 20 

S
IE

V
E

 S
IZ

E
 P

E
R

C
E

N
T

 P
A

S
S

IN
G

 M
E

T
R

IC
 S

IE
V

E
 (

C
G

S
B

 8
-G

P
 2

m
m

) 

  

150 000         100          

125 000         90 – 100          

80 000                   

50 000         55 – 100          

40 000          100         

25 000   100      38 – 90 70 – 94 100  100      

20 000   95 – 100        82–97 100  100    100 

16 000          55 – 85 70–94 84 – 94     97 – 100 90 – 100 

12 500                 97 – 100   

10 000   5 – 10     100  44 – 74 52–79 63 – 86 30 – 77 35 – 77 97 – 100 83 – 92 70 – 84 56–84 

7 500       100            

5 000 100 100 0 – 5  100 100 65 – 85 45 – 70 20 – 65 32 – 62 35–64 40 – 67 15 – 55 15 – 55 60 – 75 55 – 70 50 – 65 35 – 64 

2 500  70 – 95  100 95 – 100  5 – 20           21 – 49 

1 250  66 – 100   85 – 100 60 – 100 45 – 70  20 – 45  17 – 43 18–43 20 – 43 0 – 30 0 – 30 26 – 50 26 – 45 26 – 45 11 – 34 

630 52 – 100   50 – 90 35 – 80 20 – 45 0 – 8   12 – 34 12–34 14 – 34   18 – 38 18 – 38 18 – 38 8 – 30 

315 35 – 78 30 – 65  25 – 60 15 – 50 9 – 22 0 – 5 9 – 22 6 – 30 8 – 26 8–26 9 – 26   12 – 30 12 – 30 12 – 30 5 – 21 

160 18 – 43 10 – 25  12 – 30  5 – 15  5 – 15  5 – 18 5–18 5 – 18   8 – 20 8 – 20 8 – 20 3 – 13 

80 7 – 13 2 – 10  10 – 15 2 – 15 0 – 10 0 – 4 0 – 10 2 – 15 2 – 10 2–10 2 – 10 0 – 12 0 – 12 4 – 10 4 – 10 4 – 10 2 – 8 

1 No fracture faces requirement.  The material passing the 315 sieve shall have a plasticity index below 6% 
2 The material passing the 315 sieve shall have a plasticity index below 6% and a liquid limit below 25. A minimum of 50% of the material retained on the 5000 sieve shall have at least one fractured face. L.A. Abrasion loss 
max percentage to    be 50%. 
3 The material passing the 315 sieve shall have a plasticity index below 6% and a liquid limit below 25. A minimum of 60% of the material retained on the 5000 sieve shall have at least one fractured face. L.A. Abrasion loss 
max percentage to be 50%. 
4  Fracture Count by % weight shall be a minimum of 25%. The material passing the 315 sieve will have a Plasticity Index below 8% and a Liquid Limit below 25. 
5  Fracture Count by % weight shall be a minimum of 40%. The material passing the 315 sieve will have a Plasticity Index below 8% and a Liquid Limit below 25. 
6 For crushed aggregates, a tolerance of 3% in the amount passing the maximum size sieve will be permitted provided that all oversize material passes the next larger standard sieve size. 
7 The minimum allowable percentage of crushed fragments having two or more fractured faces shall be 70% by weight. A minimum of 70% of material passing the 5 000 sieve shall be manufactured fines from crushed rock. 
8 The minimum allowable percentage of crushed fragments having two or more fractured faces shall be 80% by weight. A minimum of 80% of material passing the 5 000 sieve shall be manufactured fines from crushed rock. 
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31 11 00 Clearing and Grubbing 

 

1. GENERAL 

 

This Section specifies requirements for clearing, close cut clearing, grubbing, and/or clearing 

isolated trees. 

 

1.1 Definitions 

 

.1 Clearing consists of cutting off trees and brush vegetative growth to not 

more than a specified height above ground and disposing of felled trees 

and surface debris. 

 

.2 Close cut clearing consists of cutting off standing trees, brush, scrub, 

roots, stumps, and embedded logs, removing flush with existing grade, and 

disposing of fallen timber and surface debris. 

 

.3 Clearing isolated trees consists of cutting off to not more than a specified 

height above ground, of trees designated, grubbing, and disposing of felled 

trees and debris. 

 

.4 Underbrush clearing consists of removal from treed areas of undergrowth, 

deadwood, and trees smaller than 50 mm in diameter and disposing of all 

fallen timber and surface debris. 

 

.5 Grubbing consists of excavation and disposal of stumps and roots to not 

less than a specified depth below existing ground surface. 

 

1.2 Protection 

 

.1 Prevent damage to fencing, trees, landscaping, natural features, bench 

marks, existing buildings, existing pavement, utility lines, site 

appurtenances, water courses, root systems of trees, which are to remain. 

 

.2 Tree and shrub preservation to be in accordance with Section 32 01 90.33. 

 

.3 Protection of the natural environment including birds, wildlife, and fishes 

shall be in accordance with the Migratory Birds Act, Fisheries Act, 

Wildlife Act, and any other relevant legislation or best practices.  

 

1.3 Noise 

 

The Contractor is advised of regulations which stipulate the times that he may 

work near residential areas as per the City of Grande Prairie Bylaw C-1103 

Clause 20, included in Section 01 14 00 Clause 1.4. 
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1.4 Pruning Ban 

  

There is a province wide ban on clearing and grubbing on all Elm trees between 

April 1 and September 30. 

 

1.5 Measurement Procedures 

 

.1 Following items will be measured in hectares within limits as indicated on 

Drawings or as directed by Engineer. 

 

a) Clearing. 

 

b) Grubbing. 

 

c) Close cut clearing. 

 

d) Underbrush clearing. 

 

.2 Clearing isolated trees and grubbing isolated tree stumps will be measured 

as number of isolated trees cleared and number of isolated stumps 

grubbed. 

 

2. PRODUCTS 

 

2.1 Not Used 

 

.1 Not Used. 

 

3. EXECUTION 

 

3.1 Clearing 

 

.1 Clear trees, shrubs, uprooted stumps, and surface debris not designated to 

remain. 

 

.2 Cut off trees, brush, and scrub as indicated or as directed by Engineer, at a 

height of not more than 300 mm above ground. In areas to be subsequently 

grubbed, height of stumps left from clearing operations to be not more 

than 1000 mm above existing ground. 

 

.3 Cut off unsound branches and cut down trees overhanging area cleared at 

no extra cost. 

 

3.2 Close Cut Clearing 

 

.1 Cut off trees, shrubs, stumps, and other vegetation at ground level. 

 

.2 Cut off unsound branches and cut down trees overhanging area cleared at 
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no extra cost. 

 

3.3 Isolated Trees 

 

.1 Cut off isolated trees as indicated or as directed by Engineer at height of 

not more than 300 mm above existing ground. 

 

.2 Grub out isolated tree stumps. 

 

3.4 Underbrush Clearing 

 

.1 Clear underbrush from areas as indicated at ground level. 

 

3.5 Grubbing 

 

.1 Grub out stumps and roots to not less than 200 mm below existing ground 

surface. 

 

3.6 Removal and Disposal 

 

.1 Remove cleared and grubbed materials to disposal area designated by 

Engineer. 

 

.2 Timber greater than 100 mm diameter, to be cut to 1200 mm lengths and 

stockpiled, becomes property of Owner. 

 

.3 Tree limbs 20 mm to 100 mm shall be stockpiled for chipping by others. 

 

.4 Dispose of cleared and grubbed materials by burning and/or burying as 

directed by Engineer. 

 

3.7 Burning 

 

.1 The Contractor shall obtain permission to undertake the burning of 

clearing within City limits from the local Fire Department.  If a Fire 

Permit is granted a copy must be forwarded to the Municipal Engineer 

prior to start up.  The permit must be on-site during all burning operations 

and must be produced on demand for the Municipal Engineer, the City 

Fire Department, or a By-Law Enforcement Officer. 

 

.2 Burn under constant care of competent watchmen, at such times and so 

that surrounding vegetation, adjacent property or anything to remain will 

not be jeopardized. Dispose of residual waste after burning. 

 

.3 Do not commence burning when winds will direct smoke towards existing 

buildings, streets, or highways. 

 

.4 Unless otherwise stated in the Fire Permit, the Contractor may be 
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restricted to burning only when the wind is blowing from a specific 

direction(s) and under specified velocities. 

 

.5 The contractor shall be solely responsible for ensuring all fires are totally 

extinguished.  If a fire results from an improperly extinguished fire, the 

Contractor may be held responsible for the damage.   

 

.6 During periods of extreme fire hazard fire permits may be refused, in 

which event the Municipal Engineer may allow disposal of brush and 

clearing debris by loading and hauling to a disposal site. 

 

.7 Unless otherwise stated in the Fire Permit, the Contractor shall have a full 

time watchman on-site during all burning operations, and particularly 

during night time.  The watchman must have full time access to a radio 

on-site, and shall have the telephone number of the Fire Department 

readily available.   

 

3.8 Finished Surface 

 

.1 Leave ground surface in condition suitable for site grading operations. 

 

 

END OF SECTION 
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31 22 13 Site Grading 

 

1. GENERAL 

 

This Section specifies requirements for excavation, drainage excavation, borrow excavation, 

embankment construction, and disposal of material in accordance with this specification and 

conforming to lines, grades, dimensions and typical cross sections shown on plans or established 

by the Engineer. 

 

1.1 Related Work 

 

.1 Quality Control Section 01 45 00 

.2 Hauling and Haul Roads Section 01 53 40 

.3 Site Demolition Section 02 41 13 

.4 Clearing and Grubbing Section 31 11 00 

.5 Reshaping Roadway Subgrade Section 31 22 16.13 

.6 Roadway Embankments Section 31 24 13 

.7 Tree and Shrub Preservation Section 32 01 90.33 

 

1.2 Definitions 

 

.1 Topsoil Stripping:  Excavation and stockpiling of material capable of 

supporting good vegetative growth and suitable for use in top dressing, 

landscaping, and seeding. 

 

.2 Rock Excavation: Rock excavation shall be paid for when the material 

encountered consists of mass or bedrock or a boulder of volume greater 

than 0.75 cubic meters. Such rock excavation is divided into two 

categories; (A) and (B), contingent upon its hardness and difficulty 

experienced in excavation. It shall be the Contractor’s responsibility to 

demonstrate to the Engineer’s satisfaction that the material cannot be 

removed or that difficulty is being experienced through excavation by 

conventional means. In doing so, the Contractor may be required by the 

Engineer to seek and explore planes of weakness or layers that may ease 

the excavation process.  Frozen material is not classified as rock. 

 

Type ‘A’ Rock - Type ‘A’ Rock refers to materials, such as fractured 

sandstone, shale or ledge rock, which can be removed by a backhoe for the 

depth of excavation. For open excavation, it refers to materials, which, in 

the opinion of the Engineer, result in: 

- Substantial delay or decrease in the normal rate of excavation    

using conventional equipment. 

- Significant damage or wear to the excavating equipment. 

 

Type ‘B’ Rock-Type ‘B’ Rock requires drilling, blasting, wedging or 

jackhammering to remove, as determined by the Engineer. 

 

.3 Common Excavation:  Excavation, placement, and compaction in 
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embankments of all suitable on-site materials whatever nature, which are 

not included under the definition of topsoil stripping, waste excavation, 

borrow excavation, or rock excavation, including dense tills, hardpan, 

frozen materials, and partially cemented materials which can be ripped 

and excavated with a Group 12 Dozer/Ripper or smaller included in the 

Alberta Roadbuilders & Heavy Construction Association (ARHCA) 

Equipment Rental Guide.  Common material is often referred to as “clay 

mineral” material and lies below the windblown (Aeolian – loose) silt 

layer. 

 

.4 Waste Excavation:  Excavation and removal from site or disposed on-site 

as designated by the Engineer of any material unsuitable for use in work 

or surplus to requirements. 

 

.5 Borrow Excavation: Excavation, delivery to site, placement, and 

compaction of suitable material obtained off-site or as shown on the 

drawings and used in embankment.  Borrow material must be approved by 

the Engineer. Where required by the Engineer, certificates and testing shall 

be required to demonstrate that the materials used meet the design 

specification and are free from physical, chemical or other contamination. 

 

.6 Transition Material: Refers to the windblown (Aeolian – loose) layer of 

material encountered between the bottom of topsoil and top of common 

material.  Transition material to be treated as waste excavation. 

 

.7 Embankment:  Material derived from usable excavation and placed above 

original ground or in stripped or undercut areas up to subgrade level. 

 

.8 Subgrade Elevation:  Elevation immediately below pavement structure. 

 

1.3 Requirements of Regulatory Agencies 

 

.1 All work performed shall conform to the requirements all applicable City, 

Provincial and Federal legislation, codes and guidelines including but not 

limited to: Occupational Health and Safety Act, Water Act, Migratory 

Birds Act, Wildlife Act, and Fisheries Act.  

 

.2 No explosives of any kind shall be used without written authorization from 

the Engineer.  If such authorization is obtained, the Contractor shall 

comply with the Explosives Safety Regulations under the Occupational 

Health and Safety Act and all other relevant. 

 

1.4 Traffic Provisions 

 

.1 Provide and maintain roadways, walkways and detours, for vehicular and 

pedestrian traffic as directed by Engineer.   
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.2 A traffic plan must be provided to the Engineer for review and acceptance 

before traffic management changes are enacted. The traffic plan must 

indicate traffic management details including schedule for implementation 

and removal. 

 

.3  Access to private properties shall be maintained at all times for local 

traffic unless agreed by the Engineer in conjunction with the 

owner/occupants of the property.  Limitations of access shall be in 

removed in accordance with the schedule agreed in the Traffic Plan. 

 

1.5 Measurement Procedures 

 

.1 Excavated materials to be measured and paid for in cubic metres for in-

situ cut, or for in-place fill. Volumes will be calculated by the Engineer. 

 

.2 Volume excavated from solid rock masses to be calculated from cross 

sections of original rock surface and design grade line for excavation.  

Excavated boulders and rock fragments to be measured by Engineer and 

volume determined by measuring three maximum mutually perpendicular 

dimensions. 

 

.3 If included in the tender forms, overhaul shall be paid for on a 

cubic metre-kilometre (m3/km) basis, unless an item for overhaul 

is included in the tender forms then all costs associated with 

overhaul shall be included in the unit price bid for the various 

classes of excavation.  

 

.4 First 200 m of overhaul is considered free haul and no charge shall be 

made, it shall be considered in the unit costs. 

 

 Overhaul shall only apply to borrow materials. 

 

Overhaul shall be calculated using the volume of material 

measured in its original position multiplied by the overhaul 

distance. The overhaul distance shall be determined as follows:  

 

a) For all classes of Topsoil, Waste, Rock, and Common 

Excavation the overhaul distance shall be the shortest 

length between the centre of mass of the material in its 

original position and the centre of mass of its final 

installed location, less the free haul distance.  

 

b) For all classes of Borrow Excavation the overhaul 

distance shall be measured from the centre of mass of 

the material in its original position to the centre of mass 

of the material in its final installed location less the free 

haul distance. The distance shall be measured along the 

shortest practical transportation route.  
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 c) No additional payment to be made for: 

 

 i) Unnecessary excavation beyond lines established. 

  

ii) Extra handling of windrowed materials blended on   

embankment slopes. 

 

 iii) Moisture adjustment of material. 

 

 iv) Construction, maintenance and restoration of haul roads. 

 

v) Watering for dust control. 

 

vi) Overhaul, unless specifically included in the tender forms. 

 

vii) Overhaul deemed unnecessary or unwarranted by the 

Engineer. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 All embankment materials will require approval of the Engineer and will 

consist of approved borrow or common material. 

 

3. EXECUTION 

 

3.1 Compaction Equipment 

 

.1 Compaction equipment must be capable of obtaining required densities for 

materials on project. Equipment that does not achieve specified densities 

must be replaced or lift thickness adjusted to accommodate the required 

compactive effort. 

 

.2 Sheep foot packers and/or padfoot will be required on cohesive soils or as 

recommended by the Geotechnical Engineer. Smooth drum packers will be 

required on non-cohesive soils.  Smooth drum packers will be required to 

seal final subgrades to protect them from moisture penetration. 

 

3.2 Water Distributors 

 

.1 Apply water with equipment capable of uniform distribution and in a 

manner acceptable to Engineer. 

 

3.3 Excavating 

 

.1 Advise Engineer minimum 2 work days in advance of excavation 

operations for initial cross sections to be taken. 
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.2 Maintain grades, cross slopes, pumps or ditches to keep excavations free 

of running or standing water. 

 

3.4 Topsoil Stripping 

 

.1 Strip topsoil from areas and to depths indicated or directed prior to 

beginning of excavation and embankment work. Avoid contamination of 

topsoil and underlying soil.  

 

.2 Topsoil excavated to be stockpiled in a location as directed by Engineer. 

 

.3 Refer to Section 31 22 13 Site Grading and Section 32 91 19 13 Topsoil for 

further requirements regarding Topsoil including (but not limited to): 

inspection, screening and acceptability 

 

3.5 Rock Excavation 

 

.1 If during excavation, material appearing to conform to classification for 

rock is encountered, notify Engineer in sufficient time to enable 

measurements to be made to determine volume of rock. 

 

.2 Remove rock to 300 mm below sub-grade elevation indicated. 

 

.3 Provide effective drainage to ditches, leaving no undrained pockets in 

foundation. 

 

.4 Scale down rock slopes and remove rock fragments which are liable to 

slide or roll down slopes. 

 

3.6 Waste Excavation 

 

.1 Notify the Engineer whenever unsuitable materials are encountered in cut 

or embankment sections and remove unsuitable materials to depth and 

extent directed. 

 

.2 Dispose of waste excavation in designated waste site. If no site is 

designated dispose of material off-site in an area located by Contractor 

and approved by Engineer. Costs associated with disposal to be included 

in unit rate for waste excavation. 

 

3.7 Borrow Excavation 

 

.1 Use all suitable materials removed from excavations in embankments 

before taking materials from borrow areas. 
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3.8 Blasting 

 

.1 Blasting mats shall be used to control blasting to minimize flying particles. 

 

.2 Treat trees damaged or scarred by flying rock with an approved tree paint. 

 

.3 Cut, remove, and place in a designated area trees felled or severely 

damaged by blast or flying rock. 

 

3.9 Side Ditches 

 

.1 Construct side ditches to depths and widths indicated or directed, to permit 

flow of surface and storm water. 

 

.2 Maintain and keep ditches open and free from debris until final acceptance 

of work. 

 

3.10 Common Excavation 

 

.1 When directed, scarify or bench existing slopes in side hill or sloping 

sections to ensure a proper bond between new materials and existing 

surfaces.  Obtain prior approval of method to be used. 

 

.2  Ensure the stripping depth of topsoil and transition material has been 

approved by the Engineer prior to placement of embankment material 

 

3.11 Fill Placement 

 

.1 Do not place material which is frozen or place material on frozen surfaces. 

 

.2 Maintain a sloped and sealed surface during construction to ensure ready 

run-off of surface water. 

 

.3 After a period of wet weather, remove or scarify, dry and compact 

embankment materials softened by moisture. 

 

.4 Wetting or drying of fill material shall be carried out such that all fill 

material has a moisture content of optimum plus or minus 2%. 

 

.5 Material placed shall contain less than 25% by volume of stone or rock 

fragments larger than 100 mm: 

 

a) Place and compact to full width in uniform layers not exceeding 

150 mm loose thickness.  

 

b) Compact each layer to a density of at least 98% SPD.  Where 

agreed with the Engineer the degree of compaction requirement 

(%SPMDD) may be reduced in consultation with the City. 
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.6 Report to the Engineer any damage to existing trees and/or shrubs. Repairs 

to be completed in accordance with Section 32 01 90.33. 

 

3.12 Dust Control 

 

Control dust during site grading operations by watering or as directed by the 

Engineer. 

 

3.13 Finishing and Tolerances 

 

.1 Blade finished surfaces in cut and fill areas free from ruts, depressions, 

rocks in excess of 75 mm, and debris. 

 

.2 Seal final finished surfaces with a smooth drum roller to a tight dense 

condition. 

 

.3 Surfaces to be within 100 mm of design elevations but not uniformly high 

or low. 

 

3.14 Maintenance 

 

.1 Maintain finished surfaces in a condition in accordance with this Section 

until acceptance by Engineer. 

 

.2 Do not permit vehicular traffic over the final subgrade. 

 

.3 Maintain protection of prepared subgrade until subsequent granular sub-

base or base course is placed. Repair and retest as required by the Engineer 

if damaged. 

 

 

 

END OF SECTION 
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31 22 16.13 Reshaping Roadway Subgrade 

 

1. GENERAL 

 

This Section specifies requirements for shaping and compacting the road subgrade to the 

required grade, cross section, density and typical cross sections indicated or as established by the 

Engineer. 

 

1.1 Related Work 

 

.1      Special Procedures for Traffic Control  Section 01 35 00.06 

.2      Health and Safety Requirements  Section 01 35 29.06 

.3      Environmental Procedures  Section 01 35 43 

.4      Regulatory Requirements  Section 01 41 00 

.5      Quality Control  Section 01 45 00 

.6      Hauling and Haul Roads  Section 01 53 40 

.7      Basic Concrete Materials and Test Methods  Section 03 05 00 

.8      Aggregate Materials  Section 31 05 16 

.9      Site Grading Section 31 22 13 

.10     Roadway Embankments  Section 31 24 13 

.11     Soil Insulation Section 31 32 41 

.12     Tree and Shrub Preservation Section 32 01 90.33 

 

1.2 Measurement Procedures 

 

.1 Reshaping the road subgrade will be measured in square metres of 

roadway subgrade reshaped. 

 

.2 Additional subgrade materials will be measured under Section 31 24 13 

Roadway Embankments. 

 

1.3 Definitions 

 

.1 Reshaping road subgrade: re-contouring, pulverizing, blading, reshaping, 

and compacting existing subgrade surface. 

 

2. PRODUCTS 

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION 

 

3.1 Scarifying, Reshaping, and Compaction 

 

  .1 Ensure the road subgrade is free of all undesirable materials. 
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a) Remove all organics and deleterious materials  

 

b) Remove all silt pockets and other areas requested by the Engineer 

 

c) Remove all existing structures and debris (i.e. old pavements, 

culverts, etc.)  

 

.2 Excavate down to 300 mm below final road subgrade build up to final 

subgrade elevation, lines and grade sub grade in lifts no greater 150mm.  

All excavated road subgrade surfaces must be approved by the Engineer.  

Should excavation and replacement of material be required to build up to 

final road subgrade, all imported material must be approved by the 

Engineer. Where required by the Engineer, certificates and testing shall be 

required to demonstrate that the materials used meet the design 

specification and are free from physical, chemical or other contamination 

  

.3 Pulverize and break down scarified material to 10 mm maximum soil clod 

size, smooth rounded stones larger than this size but less than 50 mm may 

be left intact as directed by the Engineer.   

 

.4 Blade and trim pulverized material to elevation and cross section 

dimensions as indicated or as directed by the Engineer.  All stones shall be 

driven below the subgrade so they do not protrude above the finished 

surface.  Ensure the road subgrade has a minimum cross fall of 2% or 

meets the design lines and grade of the construction drawings.  Reshaped 

compacted surface shall be within +/- 13 mm of design elevation.  

 

.5 Where deficiency of material exists, add and blend additional road 

subgrade material as directed by the Engineer.  Ensure all imported 

materials have been approved by the Engineer.  Imported clay material 

should be low plastic and have a liquid limit <40% and a PI <25%. 

 

.6 Place imported material in lifts not exceeding 150 mm in thickness and 

compact to a minimum of 98% S.P.D, in accordance with ASTM D 698. 

The upper 300 mm of road subgrade must be compacted to 100% S.P.D. in 

accordance with ASTM D 698.  All imported material shall be approved by 

the Engineer prior to placement.  

 

.7 Road subgrade material shall be moisture conditioned to within +/- 2% of 

optimum.  If material is excessively moist, aerate with suitable equipment 

until moisture content is reduced to optimum value +/- 2% for compaction 

in accordance with ASTM D698.  If material is dry apply water as 

required to achieve appropriate moisture and density conditions.  

 

.8 Shape and roll alternatively to obtain smooth, even, and uniformly 

compacted subgrade surface. 
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.9 Reuse excess waste material in areas of material deficiency only when 

approved by the Engineer. 

 

.10 In areas of weaker road subgrades, ground improvement techniques may be 

required.  Ground improvement plans and processes will need to submitted 

and approved by the Engineer.  Proven soil improvement techniques may 

include but are not limited to lime stabilization, cement stabilization, 

geosynthetic reinforcement, sub excavation and replacement with low 

plastic clay or granular material. 

 

3.2 Proof Rolling 

 

.1 When directly instructed by Engineer the Contractor will proof roll the 

road subgrade at no cost using a double-axle dual wheeled fully loaded 

gravel or water truck with the tires inflated to a minimum of 750 kPa (100 

psi). The Engineer may authorize use of other acceptable proof rolling 

equipment. The Contractor will proof roll road subgrade at the level 

directed by the Engineer and ensure that all areas of prepared road 

subgrade are covered. Where proof rolling reveals areas of defective 

subgrade, the Contractor shall remove and replace as per requirements of 

this section at no extra cost. 

 

3.3 Protection 

 

.1 Maintain reshaped road subgrade surface in the condition conforming to 

this Section until succeeding material is applied or until accepted by the 

Engineer. 

 

.2 Restrict traffic in order to protect the final prepared road subgrade and seal 

the final surface with a smooth drum roller.  Ensure all surface water is 

drained away from the road subgrade and any pooled water is either 

ditched or pumped into catch basins or storm water drainage ditches. 

 

.3 Once the road subgrade is approved, protect and cover with the roadway 

structure, sub-base or base gravels, as soon as possible. 

 

3.4 Traffic Provisions 

 

.1  Provide and maintain roadways, walkways, and detours, for vehicular and 

pedestrian traffic as indicated in a traffic plan.  

 

.2 A traffic plan must be provided to the Engineer for review and acceptance 

before traffic management changes are enacted. The traffic plan must 

indicate traffic management details including schedule for implementation 

and removal. 

 

.3  Access to private properties shall be maintained at all times for local traffic 

unless agreed by the Engineer in conjunction with the owner/occupants of 
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the property.  Limitations of access shall be in removed in accordance with 

the schedule agreed in the Traffic Plan. 

 

 

 

END OF SECTION 
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31 23 33.01 Excavating, Trenching, and Backfilling 

 

1. GENERAL 

 

This Section specifies requirements for excavating trenches, and backfilling for 

installation of pipelines, sewers, conduits, and appurtenances.     

 

1.1 Related Work 

 

.1 Special Procedures for Traffic Control Section 01 35 00.06 

.2 Health and Safety Requirements  Section 01 35 29.06 

.3 Environmental Procedures Section 01 35 43 

.4 Regulatory Requirements Section 01 41 00 

.5 Quality Control Section 01 45 00 

.6 Hauling and Haul Roads Section 01 53 40 

.7 Basic Concrete Materials and Test Methods Section 03 05 00 

.8 Aggregate Materials Section 31 05 16 

.9 Site Grading Section 31 22 13 

.10 Soil Insulation Section 31 32 41 

.11 Tree and Shrub Preservation Section 32 01 90.33 

.12 Manholes and Catchbasins  Section 33 05 13 

.13 Storm Sewer Mains Section 33 41 13 

.14 Catchbasin Leads  Section 33 41 13.01 

.15 Storm Service Connections Section 33 41 16.02 

.16 Pipe Culverts Section 33 42 13 

.17 Sub-Grade Drainage  Section 33 46 16 

.18 Concrete Encased Duct Banks & Manholes Section 33 65 73 

.19 Buried Underground Cable Ducts Section 33 65 76 

 

1.2 Definitions 

 

.1 Common Excavation:  Excavation, placement, and compaction in 

embankments of all on-site materials whatever nature, which are not 

included under the definition of other specialist named fills (such as 

topsoil or rock fill).  

 

.2 High Plastic Clay: Clay mineral deposits display cohesive behavior and 

plot above the “A-line” on the Atterberg chart.  Clays with a Liquid Limit 

above 50% are considered high (very high or extreme) plastic clays and 

display behaviours which are unfavourable as engineering materials. High 

plastic clays have low internal friction properties and have a higher than 

desirable potential to experience swelling. Controlling ingress of water 

and the moisture content of the placed material (near the Optimum 

Moisture Content) may provide some mitigation of swelling and strength 

concerns. High plastic clays are unsuitable as an engineered fill material 

and will not generally be permitted by the City’s Engineer. Any request to 

use high plastic clays must be accompanied with suitable mitigation 

measures addressing swelling and strength concerns. Use of high plastic 
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clays as backfills is always subject to approval of the Engineer with 

evidence of mitigation, effect and consequence. 

 

.3 Rock Excavation:  Rock excavation shall be paid for when the material 

encountered consists of mass or bedrock or a boulder of volume greater 

than 0.75 cubic meters. Such rock excavation is divided into two 

categories; (A) and (B), contingent upon its hardness and difficulty 

experienced in excavation. It shall be the Contractor’s responsibility to 

demonstrate, to the Engineer’s satisfaction that the material cannot be 

removed or that difficulty is being experienced through excavation by 

conventional means. In doing so, the Contractor may be required by the 

Engineer to seek and explore planes of weakness or layers that may ease 

the excavation process. Frozen material is not classified as rock. 

 

 a) Type ‘A’ Rock   

   

 Type ‘A’ Rock refers to materials, such as fractured sandstone, 

shale or ledge rock, which can be removed by a backhoe for the 

depth of trench excavation. For open excavation it refers to 

materials, which in the opinion of the Engineer, result in: 

 

- Substantial delay or decrease in the normal rate of excavation 

using conventional equipment. 

 

- Significant damage or wear to the excavating equipment. 

 

   b) Type ‘B’ Rock 

 

Type ‘B’ Rock requires drilling, blasting, wedging or 

jackhammering to remove, as determined by the Engineer. 

 

.4 Spring Line: The point on the circumference of the pipe at half the 

diameter of the pipe measured vertically. The horizontal line running 

through the centre of the pipe. 

 

.5 Bedding Material:  Materials placed at the bottom of the trench beneath 

and up to the spring line of the pipe, as specified and approved by the 

Engineer, refer to Standard Detail 50 01 02. 

 

.6 Pipe Trench Foundation: Subgrade material immediately below bedding. 

 

.7 Pipe Foundation:  The material directly in contact with the pipe surface 

below the spring line.   

 

.8 Bedding Class:  The Bedding Class for the pipe is selected based on the 

load factors used in the design of the pipe. The Engineer will state on 

construction drawings the Bedding class and define whether Class A or B 

shall be constructed.   
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.9 Zones: Zones 1, 2, 3A and 3B for the structural backfill elements for the 

pipe in addition to fill concrete. Zone materials are described in Products.   

 

.10 Fill Concrete:  Controlled density, low strength concrete used as trench 

backfill material where specified by Engineer and in accordance with 

Section 03 05 00, Table 1 – Type F. 

 

.11 Engineer:  City of Grande Prairie Engineer or delegated representative 

 

.12 Uniform Backfill:  The area of structural backfill beneath newly 

constructed roadways extending 1.5 m below the road structure and 

associated concrete works.  Uniform backfill is typically utilized in areas 

of new development but may be specified by the Engineer in other 

locations.  

 

1.3 Protection 

 

1.3.1 Existing Buried Utilities 

 

.1 Size, depth, and location of existing utilities shown on Drawings 

are for guidance only; completeness and accuracy are not 

guaranteed. 

 

.2 Prior to commencing any excavation work, notify applicable utility 

authorities, and establish location, and state of use of buried 

services. Clearly mark such locations to prevent disturbance during 

work. 

 

.3 Hand expose or hydrovac all underground utilities in area of 

excavation as specified by utility owner; exposure and backfilling 

to be completed as specified by utility owner. 

 

.4 No trenching or excavation over existing power, communication 

cable, pipeline or other underground utilities without notifying the 

appropriate authority. 

 

.5 Utility locates shall be completed and the Contractor shall ensure 

all respective utilities have been contacted to locate and mark 

existing underground utilities.  Work is not to begin until all 

utilities have been located and confirmed. 

 

.6 Damage to any utilities is the responsibility of the Contractor. 

 

.7 Maintain and protect from damage, water, sewer, gas, electric, or 

other utilities encountered. 

.8 Utility agreements or permits may be required to commence 

works, these may include but not be limited to: crossings, 

proximities, excavations, and hydro vac operations. If an 
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agreement or permit is required, the Contractor shall obtain written 

authorization of owner of utility and Engineer before moving or 

otherwise disturbing utility. 

 

1.3.2 Existing Surface Features 

 

.1 Protect existing buildings, trees and other plants, lawns, fencing, 

service poles, wires or paving located within right of way or 

adjoining properties from damage while work is in progress. 

Repair to Engineer's satisfaction any damage which may occur. 

 

.2 Excavations that are near existing buildings will require detailed 

excavation plans provided by a qualified geotechnical engineer.  

Adjacent public and private property shall be protected from 

damage during construction.   

 

.3 Preserve all survey monuments and property marks along and 

adjacent the roadway. Use suitable precautions to protect from 

damage or disturbance until location has been witnessed or 

otherwise referenced; do not remove until directed. 

 

.4 Where excavation necessitates root or branch cutting, do so only 

under direct supervision of the Engineer.  Parks Department shall 

be notified prior to any tree trimming operations occurring.  

 

.5 Protect existing trees and shrubs in accordance with Section 

32 01 90.33. 

 

1.3.3 Shoring and Bracing 

 

.1 Whenever shoring, sheeting, timbering and bracing of excavations 

is required, engage services of a professional engineer to design 

and assume responsibility for adequacy of shoring and bracing. 

Professional engineer is to be registered in Alberta. Excavation 

shall be carried out in accordance with the latest edition of the 

Alberta Occupation Health and Safety Requirements Act. Trench 

boxes are preferred to sheeting and shoring. 

 

.2 When requested by the Engineer, submit for review Drawings and 

calculations signed and stamped by the Professional Engineer 

responsible for their preparation. 

 

.3 Close sheeting, when required, to be designed and constructed to 

prevent adjacent soil or water from entering excavation. 

 

.4 Shoring and bracing may be required for access to the excavation 

(including compaction testing during trench backfill). Where 



 

EXCAVATING, 
TRENCHING AND 

BACKFILLING 

 
Section 31 23 33.01 

 

 

V2019   Page 142 of 609 

access is required shoring and bracing shall be kept in-place to 

provide protection. 

 

1.3.4 Access 

 

Maintain, control and safeguard traffic within and immediately abutting 

site and provide unobstructed access to fire and police appurtenances, 

telephone, electric, water, sewer, gas or other public utilities and provide 

access to private properties and to local traffic except when such access 

would prevent work from being completed. 

 

1.3.5 Flooding 

 

Protect open excavation against flooding and damage from surface water 

run-off. 

 

1.4 Safety Requirements 

 

.1 Adhere to Municipal and Provincial requirements relating to safety of 

trenching work, including shoring and bracing as required.  Maintain 

erosion and drainage control; ensure that surface drainage does not 

adversely affect adjacent properties in accordance with Section 01 35 43 – 

Environmental Procedures.  Provide temporary drainage and pumping as 

necessary to keep excavations and site free from pooling water. 

 

.2 Adhere to all crossing permit (railway, pipeline, telecommunications duct, 

etc.) requirements. 

 

.3 Provide barricades, flares, etc. to adequately denote area of excavation 

adjacent to roadways in accordance with Section 01 35 00.06 – Special 

Procedures for Traffic Control. Obtain Barricade and Excavation permit 

from the City of Grande Prairie. 

 

.4 Where excavations are to be kept open when no operation such as 

backfilling is taking place the trench shall, in addition to any necessary 

barricading, be protected with suitable cover (such as steel plates) where 

required for safety or at the request of the Engineer.  

 

1.5 Measurement Procedures 

 

.1 Payment for trench excavation, initial backfill, backfill, and compaction 

will be made at the unit price tendered, within the depth ranges specified, 

per linear metre of trench excavated, backfilled, and compacted in 

accordance with this Section. Horizontal measurement for each type of 

installation will be made as follows: 

 

a) Sub-drains:  From centre to centre of manholes and catch basins, or 

from centre of manhole/catch basin to designated termination 
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point, refer to Section 33 46 16. 

 

b) Storm Sewer Mains: From centre of manhole to centre of manhole, 

or from centre of manhole to designated termination point refer to 

Section 33 41 13. 

 

c) Corrugated Steel Pipe Culverts:  Along invert of pipe from inlet to 

outlet, included bevelled end section, refer to Section 33 42 13. 

 

d) Catch Basin Leads:  From centre of manhole to centre of catch 

basin, refer to Section 33 41 13.01. 

 

e) Storm Sewer Service Connections:  As specified in Section 

33 41 16.02. 

 

f) Concrete Encased (Section 33 65 73) and Direct Buried Duct Bank 

(Section 33 65 76):  From designated start point to designated 

termination point, including length through manholes. 

 

.2 Trench depth shall be the vertical distance between the ground surface 

immediately prior to excavation and the pipe invert as measured at 

intervals determined by the Engineer. 

 

.3 Payment for supply and placement of sand bedding material according to 

this Section will be made at the unit price tendered, within the pipe ranges 

specified, per linear metre of sand bedding material installed, measured 

horizontally as specified on Drawing 50 01 02.  Sand bedding material in 

accordance with Section 31 05 16, Table A – Designation 1 Trench 

Bedding 

 

.4 Payment for supply and placement of screened rock bedding material 

according to this Section will be made at the unit price tendered, within 

the pipe ranges specified, per linear metre of screened rock bedding 

material installed, measured horizontally as specified on Drawing 50 01 

02. 

 

.5 Payment for supply and placement of screened rock bedding material 

according to this Section for unsuitable pipe foundation will be made at 

the unit price tendered per cubic metre.  Unit price to include excavation 

of unsuitable foundation material and replaced with screened rock. 

 

.6 Measurement for solid rock excavation to be neat trench width as 

indicated on the Drawings multiplied by depth of rock from rock surface 

to 150 mm below pipe barrel multiplied by length. No overbreak to be 

measured. Measurement for boulders and rock fragments exceeding 0.75 

cubic metres in volume to be determined from three mutually 

perpendicular dimensions. 
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.7 Measurement for payment of pipeline and utility crossings shall only be 

applicable to oil and/or gas pipelines and other underground mainline 

municipal utilities and shall be on a lump sum basis for each crossing 

made.  Measurement for payment shall not be applied to building service 

lines or buried cables unless specifically provided for in the Contract. 

Notwithstanding the above statements, payment shall not be made where 

pipeline or utility being crossed falls below pipe being installed or where 

pipe being crossed was installed under the Contract. 

 

Tendered unit price for each crossing shall include all extra costs, 

including but not limited to, support of the utility, utility crossing 

agreements, and utility inspection charges over and above normal 

excavation costs. 

 

1.6 Backfill Compaction Control Testing Frequency 

 

.1 Full time compaction testing and backfill monitoring by a qualified 

geotechnical engineering firm will be required during all conventional 

shallow and deep trench backfill activities as deemed necessary by the 

Engineer. 

 

Density Testing Requirements 

 

Construction Type Standard Utility Construction Uniform Backfill 

Fill Concrete  Testing as per Section 03 05 00 Testing as per Section 03 05 00 

Trench Backfill 

-One test per lift required for every 75 

m length of trench backfill 

 

-Max lift thickness of 150 mm 

compacted 

-One test per lift required for 

every 75 m length of trench 

backfill or as deemed appropriate 

by Geotechnical Engineer  

 

-Max lift thickness of 300 mm 

compacted 

Adjacent to 

Manholes and 

Valves 

-One test per lift required adjacent to 

each manhole and valve 

 

-Max lift thickness of 150 mm 

compacted 

-One test per lift required 

adjacent to each manhole and 

valve 

 

-Max lift thickness of 300 mm 

compacted 

Service 

Connections 

-One test per lift required for every 

shallow and deep utility service 

connection 

 

-Max lift thickness of 150 mm 

compacted 

-One test per lift required for 

every shallow and deep utility 

service connection 

 

-Max lift thickness of 300 mm 

compacted 

 

If ASTM D 6938 and ASTM D 698 are not appropriate for the conditions or materials, 

alternative compaction methods shall be used with the Engineer’s approval. 
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.2 For trenches in existing roadways, lanes, sidewalks and trails, place the 

backfill material in 150 mm compacted lifts in accordance with Standard 

Detail 50 01 02 – Class A or B, Structural. 

 

.3 For trenches in Parks and Boulevards, place the backfill material in 150 

mm compacted lifts in accordance with Standard Detail 50 01 02 – Class 

A or B, Non-Structural. Where agreed with the Engineer the degree of 

compaction requirement (% SPMDD) may be reduced in consultation with 

the City Engineering Department. 

 

.4 Trenching and utility cuts after November 1st on roads with a collector 

classification or greater will not be permitted unless directed by the 

Engineer.  

 

2. PRODUCTS 

 

2.1 Bedding and Initial Backfill Materials 

 

.1 Initial backfill and bedding materials refer to Section 31 05 16 

 

.2 Material to be used as specified by Engineer or as shown on Drawings. 

 

.3 Concrete required for Class A bedding, grades, supports, encasement to 

consist of Fill Concrete in accordance with Section 03 05 00, Table 1 – 

Type F. 

 

.4 Native backfill to be approved material selected from trench excavation or 

other source, unfrozen and free from deleterious material, and with 

moisture content within +/- 2% of the optimum moisture content (ASTM 

D 698). 

 

.5 Where required by the Engineer, certificates and testing shall be required 

to demonstrate that the materials used meet the specification and are free 

from physical, chemical or other contamination. 

 

2.2 Backfill Material 

 

.1 Pipes are to be bedded to one of following classes, as specified on 

Standard Detail 50 01 02.  Should the pipe manufacturer’s bedding and 

compaction requirements deviate from the Standard Detail, approval for 

alterative bedding and compaction procedures will be required from the 

Engineer. 

  

2.2.1 ZONE 1: 

 

Materials placed for the bedding and haunching (up to the pipe’s spring line).  

The bedding class for the pipe is selected based on the load factors used in the 
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design of the pipe.  The Engineer will state on construction drawings the bedding 

class and define whether Class A or B shall be constructed.    

 

Class A 

 

.1 Concrete Cradle: Pipe is bedded in Fill Concrete, in accordance 

with Section 03 05 00, Table 1 – Type F, up to the spring line 

outside pipe diameter, for a minimum width of pipe diameter plus 

200 mm.  

 

.2 Concrete Arch: Pipe is bedded in granular material in accordance 

with Section 31 05 16, Table A – Designation 1 Trench Bedding – 

Type C compacted to 98% S.P.D. as per ASTM D 698 to spring 

line.  

 

Class B 

 

.1 Granular Bedding: Pipe is bedded on compacted granular material 

placed on flat trench bottom, depth of bedding is as follows: 

 

Pipe Diameter (mm) Bedding Depth (mm) 

675 and smaller 75 

750 to 1500  100 

1650 and larger 150 

 

.2 Granular bedding material in accordance with Section 31 05 16, 

Table a – Designation 1 Trench Bedding – Type C is placed and 

compacted to a minimum 98% S.P.M.D.D. in accordance with 

ASTM D 698 up to the spring line of the pipe. 

 

.3 Shaped Subgrade: The surface of the Zone 1 is shaped to conform 

to pipe shape and uniformly support the pipe. Pipe is to be bedded 

on a 50 mm leveling course of sand.  The granular material shall be 

carefully worked in and tamped in the area between the bedding 

and the underside of the pipe before placement of the remainder of 

the material. 

 

2.2.2 ZONE 2 – Initial Backfill 

 

Material placed within the trench, above the spring line of the pipe to 300 

mm above the crown of the pipe. 

  

Class A & B 

 

.1 Granular backfill, in accordance with Section 31 05 16, Table A – 

Designation 1 Trench Bedding – Type C, is placed and compacted 

to 98% S.P.D. (ASTM D 698), to 300 mm above pipe.   
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 On projects where uniform backfill is specified, Zone 2 backfill 

materials shall be suitable material as accepted by the Engineer.  

The Material may include select native material or approved 

granular material.  All materials must be accepted by the Engineer 

prior to backfill operations commencing.  Zone 2 backfill materials 

must be placed and compacted to a minimum 98% S.P.D, (ASTM 

D 698) in lifts not exceeding 300 mm at OMC ±2%.  

 

Compaction equipment and methods shall be compatible with the 

materials used, the location in the trench, and the in-place densities 

required.  Care must be taken during backfilling operations to not 

disturb or damage the pipe. 

 

.2 Granular backfill shall be graded such that it meets requirements to 

prevent fines migration into the backfill or shall be protected by a 

geofabric capable of providing the same effect (subject to 

acceptance by the Engineer meeting maximum pore size and 

puncture resistance criteria as appropriate for the interface soils 

and backfill method). In general, the backfill should meet the 

following criteria when compared to the adjacent in situ soil: 

Maximum d15filter < 5 d85soil where  d15filter = the diameter of 

15th percentile of the filter medium, mm d85soil = the diameter of 

85th percentile of the soil medium to be filtered, mm 

 

.3 For Concrete Arch above the spring line the top half of pipe is 

covered with Fill Concrete, in accordance with Section 03 05 00. 

 

.4 Should the pipe manufacturer’s backfill and compaction 

requirements deviate from the Standard Detail, approval for 

alternative backfill and compaction procedures will be required 

from the Engineer.  

 

2.2.3 ZONE 3 –Backfill to Grade 

 

Class A 

 

.1 Upper Structural Backfill:  Material placed within the trench above 

Zone 2 – Initial Backfill.  Suitable material may include select 

native material or granular material.  All materials must be 

approved by the Engineer.  Zone 3 backfill material must be placed 

and compacted to 98% S.P.D, (ASTM D 698) with the exception 

of the upper 300 mm below the structural pavement which must be 

compacted to 100% S.P.D. 

 

Class B 

 

.2 Upper Non-Structural Backfill:  Material placed within the trench 

above Zone 2 – Initial Backfill.  Suitable material may include 
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select native material or granular material.  All materials must be 

approved by the Engineer.  Zone 3 backfill materials must be 

placed and compacted to 98% S.P.D, in accordance with ASTM D 

698.  Where approved by the Engineer, Zone 3 backfill compaction 

requirements in non-structural areas may reduced to 95% S.P.D.. 

                                                                                                                                                                                                                                                             

Uniform Backfill (where approved by the Engineer for New 

Developments) 

 

.1 Uniform Backfill:  Material placed within the trench above Zone 2 

– Initial Backfill.  Zone 3 backfill materials must be placed and 

compacted to a minimum 98% S.P.D, (ASTM D 698) in lifts not 

exceeding 300 mm at OMC ±2%, with the exception of the top 300 

mm which must achieve 100% S.P.D.. 

 

2.3 Roadway Trench Backfill Material 

 

.1 Trench backfill material shall be approved by the Engineer.  Where native 

excavated material is approved, it should be free of lumps, roots and 

stones greater than 150 mm in diameter and not frozen.  

 

.2 Approved native backfill material with moisture contents above their 

optimum moisture may need to be dried prior to use as a trench backfill. If 

this is not practical, the wet material should be wasted or used in 

landscape areas and berms where bearing capacity is not required. Dry 

native backfill material will need to be moisture conditioned to within +/- 

2% of its optimum moisture content.  

 

.3 Suitable replacement soils would include imported clay with a moisture 

content within 2% of its optimum moisture content for compaction, or 

imported sand materials suitable for compaction. 

 

2.4 Cold Weather Roadway Backfill Material 

 

Between November 1st and March 31st of each year (or as directed by the 

Engineer), utility connections within the public road right of way that involve the 

disturbance of asphalt roads and monolithic curb/ gutter and sidewalk will require 

the implementation of the following cold weather construction specification:   

 

.1 Excavations within road ROW to be kept to a minimum, use of 

trench boxes/ shoring is required, 

 

.2 Section 31 05 16, Table a – Designation 1 Trench Bedding – Type 

C granular material to be used as ZONE 1 – Pipe Bedding and 

ZONE 2 – Initial Backfill, in accordance with Standard Detail 50 

01 02.  
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.3 Cold weather, unshrinkable fill or Fill Concrete shall be placed 

from top of ZONE 2 to within 100 mm of finished road top. Fill 

Concrete specification refer to Section 03 05 00. 

 

.4 Temporary compacted cold mix to match existing asphalt or 

concrete surfaces until suitable permanent Hot Mix Asphalt can be 

placed. 

   

.5 These cold weather specifications may be required in other non-

structural areas (i.e., boulevards, parks, etc.) at the discretion of the 

Engineer. 

 

The City of Grande Prairie reserves the right to shorten or lengthen the time 

period during which these specifications will be implemented, subject to weather 

conditions. 

 

3. EXECUTION 

 

3.1 Site Preparation 

 

.1 Remove trees, shrubs, vegetation, fences, and other obstructions, ice and 

snow, from surfaces to be excavated within limits indicated. 

 

.2 Strip topsoil from within limits of excavation and stockpile as directed for 

spreading after backfilling. 

 

3.2 Dewatering 

 

.1 Keep excavations dry while work is in progress. 

 

.2 If the work area floods, drain immediately by natural flow or by pumping 

into catch basins, manholes or ditches. 

 

.3 Dispose of water in a manner not detrimental to public health, 

environment, public and private property, or any portion of work 

completed or under construction. 

 

3.3 Excavation 

 

.1 Excavate to lines, grades, elevations and dimensions indicated on 

Drawings. Ground profiles are approximate only. Precise line and grade 

will be set out by Engineer. Allow Engineer two working days advance 

notice to set out line and grade. 

 

.2 Sawcut pavement or sidewalk neatly along limits of proposed excavation, 

uunless agreed and necessary to accomplish utility work, all sawcuts in 

asphalt shall be circular cored cuts. 
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.3 Where edge of existing pavement is damaged as a result of trench 

excavation in shoulder, a minimum 300 mm width to be cut neatly and 

continuously and reinstated in accordance with Clause 3.9 - Restoration of 

this Section. Work included under restoration. 

 

.4 Notify Engineer when soil at proposed elevation of trench bottom appears 

unsuitable for foundation of installation to allow for proper inspection and 

approval.  Modify trench bottom as directed by the Engineer.   

 

.5 Notify Engineer should any discovered obstruction become prevalent.  

Allow the Engineer sufficient time to consider alternative alignment to 

avoid conflict with obstruction. Modify alignment as directed by the 

Engineer. 

 

.6 Unless otherwise authorized by Engineer, do not excavate more than 30 m 

of trench in advance of installation operations and do not leave open more 

than 15 m of open trench at end of days operation. 

 

.7 Protect open trenches as necessary to ensure the safety of the public or at 

the request of the Engineer.  

 

.8 Barricading and other protections shall be applied as detailed within this 

document, traffic management permits and the relevant safety legislation. 

 

.9 Stockpile suitable excavated materials required for trench backfill in 

approved location.  Stock piled materials shall not be placed as to increase 

the risk of collapse of the excavation. 

 

.10 Dispose of surplus and unsuitable material at a waste site designated by 

Engineer or a site located by Contractor, and approved by Engineer. 

 

.11 Obtain Engineer’s approval for method of excavation. 

 

.12 Excavate rock to a level 150 mm below the barrel of pipe. 

 

 

3.4 Trench Bottom Preparation 

 

.1 Where required due to removal of unsuitable material or unauthorized 

over-excavation, bring bottom of excavation to design grade with 

approved material. 

 

.2  Remove disturbed or softened material from the trench bottom prior to 

placing bedding material.  Maintain trench free from water and softened 

materials during placement of pipe bedding, pipe installation and trench 

backfill to ensure proper compaction. 

 



 

EXCAVATING, 
TRENCHING AND 

BACKFILLING 

 
Section 31 23 33.01 

 

 

V2019   Page 151 of 609 

3.5 Pipe Bedding and Initial Backfill 

 

.1 All granular material backfill/bedding shall be placed in uniform lifts not 

exceeding 150 mm compacted. Each lift shall be compacted to the 

required density (and tested in accordance with this specification or as 

directed by the Engineer) before successive lifts are placed.  

 

.2 Concrete Bedding and Encasement 

 

a) Concrete work refer to Section 03 30 00. Place concrete to details 

indicated herein or as directed. 

 

b) Pipe may be positioned on concrete blocks to facilitate placing of 

concrete. When necessary rigidly anchor or weight pipe to prevent 

flotation when concrete is placed. 

 

c) Do not backfill over concrete within 24 hours after placing. 

 

.3 Granular Bedding 

 

a) Place granular bedding materials to Class B unless otherwise 

indicated on drawings. 

 

b) Shape bed true to grade to provide continuous uniform bearing 

surface for pipe exterior. Do not use blocks when bedding pipe. 

 

c) Shape transverse depressions in bedding as required to make joints. 

 

d) Compact full width of bed as specified in Standard Detail 50 01 

02.  

 

e) Moisture condition backfill materials to within +/- 2% of optimum 

moisture content. 

 

f) Place layers simultaneously on both sides of installed work to 

equalize loading. 

 

g) Carefully place material under, around, and over pipe until 

300 mm of cover is provided. Caution must be exercised when 

dumping material directly on pipe as any damage to the pipe must 

be repaired at the Contractor’s expense.  

 

3.6 Backfilling of Shallow and Deep Trenches/Utilities 

 

.1 Place backfill material in uniform layers not exceeding 150 mm in 

compacted thickness up to subgrade elevation or top of trench. Compact 

each layer before placing succeeding layer.  When backfilling occurs in 

areas denoted to be “uniform backfill” lift thickness may be increase to 
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300 mm as determined appropriate by the Engineer.  

 

.2 The uniform backfill zone, defined as the upper 1.5m of subgrade 

excavated beyond the limits of the trench that includes any roadway 

structures, including  monolithic curb and sidewalk, shall be used for all 

backfill placed in conjunction with new roadway construction as shown in 

Figure 50 01 04 unless waived by the City.  Note compaction of the upper 

300 mm of the uniform backfill zone shall be to 100% S.P.D. (ASTM D 

698). The excavated material may be reused for backfill if acceptable to 

the Engineer. 

 

.3 Below the uniform backfill zone, native backfill materials are to be 

compacted to a minimum density of 95% S.P.D. (ASTM D 698). In lane, 

utility lot, and park areas, the Engineer may reduce the compaction 

requirement to 100% of a one-point proctor test if, in their opinion, it is 

not feasible to achieve the specified density. The one-point proctor density 

is generally to be determined at the in-situ soil moisture content. In 

situations where the test portion is visibly much drier or much wetter that 

the optimum, the material should be moisture conditioned so the test is 

carried out on material that is close to the OMC.  

 

 In street areas, drying and/or mixing of backfill soil may be necessary to 

achieve the 95% maximum Standard Proctor density as specified. 

 

.4 Compaction shall occur using approved mechanical tamping devices, 

vibratory packers, or by hand tamping to achieve specified compaction. 

 

.5 Moisture condition backfill materials to within +/- 2% of optimum 

moisture content 

 

.6 Do not place backfill in freezing weather without written permission of 

Engineer. 

  

3.7  Shoring, Sheeting, and Bracing. 

 

.1 Unless otherwise indicated, or directed by Engineer, remove sheeting and 

shoring from trench during backfilling operations. 

 

.2 Do not remove bracing until backfilling has reached level of bracing and 

not until the required compaction testing has been performed. 

 

.3 Pull sheeting in 150mm increments until clear of installations, 

simultaneously placing and compacting backfill to fill voids left by pulling 

sheeting. 

 

.4 Pull sheeting thereafter in increments that will ensure backfill is 

maintained at an elevation at least 450 mm above toe of sheeting. 
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.5 When sheeting is to remain in place, cut off tops at elevations indicated or 

directed. 

 

3.8 Fill Concrete Backfill 

 

.1 Place bedding and initial backfill material as per Clause 3.6. 

 

.2 Backfill with fill concrete to level directed by Engineer in accordance with 

Section 03 05 00, Table 1 – Type F. 

 

.3 Vibrate to ensure all voids are filled. 

 

.4 Allow sufficient curing time prior to working over top of fill concrete. 

 

3.9 Restoration 

 

.1 Replace topsoil as directed by Engineer. 

 

.2 Restore travelled areas to the pavement or concrete structure shown on the 

Contract drawings. 

 

.3 Restore or replace all pavement structures, sidewalk and curb and gutter 

damaged or removed during trenching and backfilling, unless directed 

otherwise. 

 

.4 Clean and reinstate areas affected by work to condition as good as or 

better than the previously existing state. 

 

 

END OF SECTION
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31 24 13 Roadway Embankments 

 

1. GENERAL 

 

This Section specifies requirements for road excavation, road drainage excavation, borrow 

excavation, embankment construction, and disposal of material in accordance with specification 

and conforming to lines, grades, dimensions, and typical cross sections shown on plans or 

established by Engineer.  Roadway embankment standards will apply to roadways constructed in 

both urban areas of the City and within the Rural Service Area.  

 

1.1 Related Work 

 

.1 Special Procedures for Traffic Control Section 01 35 00.06 

.2 Health and Safety Requirements Section 01 35 29.06 

.3 Environmental Procedures Section 01 35 43 

.4 Regulatory Requirements Section 01 41 00 

.5 Quality Control Section 01 45 00 

.6 Hauling and Haul Roads Section 01 53 40 

.7 Site Demolition Section 02 41 13 

.8 Basic Concrete Materials and Test Methods Section 03 05 00 

.9 Aggregate Materials Section 31 05 16 

.10 Clearing and Grubbing Section 31 11 00 

.11 Site Grading Section 31 22 13 

.12 Geotextiles Section 31 24 13 

.13 Soil Insulation Section 31 32 41 

.14 Tree and Shrub Preservation Section 32 01 90.33 

.15 Manholes and Catchbasins Section 33 05 13 

.16 Storm Sewer Mains Section 33 41 13 

.17 Catchbasin Leads Section 33 41 13.01 

.18 Storm Service Connections Section 33 41 16.02 

.19 Pipe Culverts  Section 33 42 13 

.20 Sub-Drainage Section 33 46 16 

 

1.2 Definitions 

 

.1 Topsoil Stripping:  Excavation and stockpiling of material capable of 

supporting good vegetative growth and suitable for use in top dressing, 

landscaping, and seeding. 

 

.2 Common Excavation:  Excavation, placement, and compaction in 

embankments of all on-site material whatever nature, which are not 

included under the definition of topsoil stripping, waste excavation, 

borrow excavation or rock excavation, including dense tills, hardpan, 

frozen materials, and partially cemented materials which can be ripped 

and excavated with a Group 12 Dozer/Ripper or smaller included in the 

Alberta Roadbuilders & Heavy Construction Association (ARHCA) 

Equipment Rental Guide.  Common material is often referred to as “clay 

mineral” material and lies below the windblown (Aeolian – loose) silt layer. 
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.3 Waste Excavation:  Excavation and removal from site or disposed on-site 

as designated by the Engineer of any material unsuitable for use in work 

or surplus to requirements. 

 

.4 Borrow Excavation:  Excavation, delivery to site, placement and 

compaction of suitable material obtained off-site and used in embankment.  

Borrow material must be approved by the Engineer. Where required by the 

Engineer, certificates and testing shall be required to demonstrate that the 

materials used meet the design specification and are free from physical, 

chemical or other contamination. 

 

.5 Rock Excavation:  Rock excavation shall be paid for when the material 

encountered consists of mass or bedrock or a boulder of volume greater 

than 0.75 cubic meters. Such rock excavation is divided into two 

categories; (A) and (B), contingent upon its hardness and difficulty 

experienced in excavation. It shall be the Contractor’s responsibility to 

demonstrate, to the Engineer’s satisfaction that the material cannot be 

removed or that difficulty is being experienced through excavation by 

conventional means. In doing so, the Contractor may be required by the 

Engineer to seek and explore planes of weakness or layers that may ease 

the excavation process. Frozen material is not classified as rock. 

 

 a) Type ‘A’ Rock 

   

 Type ‘A’ Rock refers to materials, such as fractured sandstone, 

shale or ledge rock, which can be removed by a backhoe for the 

depth of excavation. For open excavation, it refers to materials, 

which, in the opinion of the Engineer, result in: 

 

- Substantial delay or decrease in the normal rate of excavation 

using conventional equipment. 

 

- Significant damage or wear to the excavating equipment. 

 

   b) Type ‘B’ Rock 

 

 Type ‘B’ Rock requires drilling, blasting, wedging or 

jackhammering to remove, as determined by the Engineer. 

 

.6 Transition Material: Refers to the windblown (Aeolian – loose) layer of 

material encountered between the bottom of topsoil and top of common 

material. Transition material to be treated as waste excavation. 

 

.7 Embankment:  Material derived from usable excavation and placed 

above original ground or in stripped or undercut areas up to subgrade level. 

 

.8 Pavement Structure:  Combination of layers of unbound or stabilized 

granular subbase, base, and asphalt or concrete surfacing. 
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.9 Subgrade Elevation:  Elevation immediately below pavement structure. 

 

.10 Subgrade Preparation:  Shaping, scarifying, conditioning, blading, and 

compacting of subgrade. 

 

.11 Uniform Backfill:  The area of structural backfill beneath newly 

constructed roadways extending 1.5 m below the road structure and 

associated concrete works.  Uniform backfill is typically utilized in areas 

of new development but may be specified by the Engineer in other 

locations.  

 

1.3 Requirements of Regulatory Agencies 

 

.1 All work performed shall conform to the requirements all applicable City, 

Provincial and Federal legislation, codes and guidelines including but not 

limited to: Occupational Health and Safety Act, Water Act, Migratory 

Birds Act and Fisheries act.  

 

.2 No explosives of any kind shall be used without written authorization from 

the Engineer.  If such authorization is obtained, the Contractor shall 

comply with the Explosives Safety Regulations under the Occupational 

Health and Safety Act and all other relevant. 

 

1.4 Traffic Provisions 

 

.1 Provide and maintain roadways, walkways, and detours, for vehicular and 

pedestrian traffic as indicated in a traffic plan. 

 

.2 A traffic plan must be provided to the Engineer for review and acceptance 

before traffic management changes are enacted. The traffic plan must 

indicate traffic management details including schedule for implementation 

and removal. 

.3  Access to private properties shall be maintained at all times for local 

traffic unless agreed by the Engineer in conjunction with the 

owner/occupants of the property.  Limitations of access shall be in 

removed in accordance with the schedule agreed in the Traffic Plan. 

 

1.5 Protection 

 

1.5.1 Existing Surface Features 

 

.1 Protect existing buildings, trees and other plants, lawns, fencing, 

service poles, wires, or paving located within Right of Way or 

adjoining properties from damage while work is in progress. 

Repair to Engineer’s satisfaction any damage, which may occur. 
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.2  Preserve all survey monuments and property marks along and 

adjacent the roadway. Use suitable precautions to protect from 

damage or disturbance until location has been witnessed or 

otherwise referenced; do not remove until directed. 

 

1.5.2 Trees and Shrubs 

 

.1 Where excavation necessitates root or branch cutting do so only 

under direct control of the Engineer.  City owned trees are not be 

cut, trimmed, or removed without approval being given by the 

Engineer.  

 

.2 Protect existing trees and shrubs in accordance with Section 

32 01 90.33. 

 

1.6 Safety Requirements 

 

.1 Adhere to Municipal and Provincial requirements relating to safety of 

trenching work, including shoring and bracing as required. 

 

.2 Adhere to all crossing permit (railway, pipeline, telecommunications duct, 

etc.) requirements. 

 

.3 Provide barricades, flares, etc. to adequately denote area of excavation 

adjacent to roadways in accordance with Section 01 35 00.06 – Special 

Procedures for Traffic Control.  Obtain an Engineering Permit from the 

City of Grande Prairie prior to work commencing on City property. 

 

1.7 Measurement Procedures 

 

.1 Excavated materials to be measured and paid for in cubic metres for in-

situ cut, or for in-place fill. Volumes will be calculated to the established 

lines by the Engineer. 

 

.2 Unit price bid shall be full compensation for all work necessary for 

excavating the specified material and execution as described in Clause 3 - 

Execution of this Section. 

 

.3 Volume excavated from solid rock masses to be calculated from cross 

sections of original rock surface and design grade line for excavation.  

Excavated boulders and rock fragments to be measured by Engineer and 

volume to be determined from three maximum mutually perpendicular 

dimensions.  

 

.4 Subgrade preparation to be measured in square metres for the area of 

subgrade prepared beneath pavement, curbs, and sidewalks.  
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.5 Removal of unsuitable subgrade material and replacement with backfill 

approved by the Engineer to be measured in cubic metres for the volume 

of material removed and the volume of approved backfill material 

supplied and placed as described in Clause 3 Execution of this Section. 

 

.6 No measurement to be made for: 

 

a) Unnecessary excavation beyond lines established. 

 

b) Fillets and overbuild roads and ramps required for site access or 

other operations required to construct the design. 

 

c) Extra handling of windrowed materials blended on embankment 

slopes. 

 

d) Moisture adjustment of material. 

 

e) Construction, maintenance, and restoration of haul routes. 

 

f) Subgrade preparation where unsuitable subgrade is removed and 

replaced with granular material. 

 

g) Subgrade preparation in areas having fills greater than 300 mm. 

 

h) Overhaul. 

 

2. PRODUCTS 

 

2.1 Materials 

 

2.1.1 Embankment Material 

 

Embankment materials to be approved by the Engineer. Unsuitable 

material shall comprise any material so designated by the Engineer and 

shall include: 

 

.1 Cohesive soils having a liquid limit in excess of 90 per cent or 

plasticity index in excess of 65 per cent. 

 

.2 Any material containing topsoil, wood, peat, muskeg or lignite. 

 

.3 Any material containing biodegradables. 

 

.4 Any material containing scrap metal. 

 

.5 Frozen or waterlogged substances. 

 

.6 Any material that by virtue of its particle shape or size cannot be 
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properly and effectively compacted. 

 

2.1.2 Subgrade Replacement Material 

 

.1 Subgrade replacement materials shall consist of the following: 

 

a) 150 mm pit run gravel. Designation 3, Table A,  

Section 31 05 16. 

 

b) Other material approved by the Engineer - gradation to be 

in accordance with Section 31 05 16, Aggregate Materials, 

Table A. 

 

Material to be used as specified by the Engineer, or as shown on 

the Drawings. 

 

3. EXECUTION 

 

3.1 Compaction Equipment 

 

.1 Compaction equipment must be capable of obtaining required densities 

for materials on project. Equipment that does not achieve specified 

densities must be replaced or lift thicknesses adjusted to accommodate the 

required compactive effort.     

 

.2  Sheepsfoot and/or padfoot packers will be required on cohesive soils and 

smooth drum packers will be required on non-cohesive soils.  Smooth 

drum packers will be required to seal final subgrades to protect them 

from moisture penetration. 

 

3.2 Water Distributors 

 

.1 Apply water with equipment capable of uniform distribution and in a 

manner acceptable to Engineer. 

 

3.3 Excavating 

 

.1 Advise Engineer minimum of 2 work days in advance of excavation 

operations for initial cross sections to be taken. 

 

.2 Maintain crowns, cross slopes, pumps, or ditches to keep excavations free 

of running or standing water. 

 

3.4 Topsoil Stripping 

 

.1 Strip topsoil from areas and to depths indicated or directed prior to 

beginning of excavation and embankment work. Avoid contamination of 

topsoil and underlying soil.  
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.2 Topsoil excavated to be stockpiled in a location as directed by Engineer.  

 

.3 Refer to Section 31 22 13 Site Grading and Section 32 91 19 13 Topsoil for 

further requirements regarding Topsoil including (but not limited to): 

inspection, screening and acceptability. 

 

3.5 Rock Excavation 

 

.1 If during excavation, material appearing to conform to classification for 

rock is encountered, notify Engineer in sufficient time to enable 

measurements to be made to determine volume of rock. 

 

.2 Remove rock to 300 mm below subgrade elevation indicated. 

 

.3 Provide effective drainage to ditches, leaving no undrained pockets in 

foundation. 

 

.4 Scale down rock slopes and remove rock fragments, which are liable to 

slide or roll down slopes. 

 

3.6 Common Excavation 

 

.1 Material designated as common excavation to be excavated, hauled, and 

compacted in designated fill areas on site. 

 

3.7 Waste Excavation 

 

.1 Notify the Engineer whenever unsuitable materials are encountered in cut 

or embankment sections and remove unsuitable materials to depth and 

extent directed. 

 

.2 Dispose of waste excavation at designated waste site. If no waste site is 

designated dispose of material off-site in an area located by Contractor 

and approved by Engineer. Costs associated with disposal to be included 

in unit rate for waste excavation. 

 

3.8 Borrow Excavation 

 

.1 Use all suitable materials removed from excavations in embankments 

before taking material from borrow areas. 

 

.2 Suitable embankment material is to be obtain from borrow areas indicated 

on the design plans and drawings. 

 

a) Engineer to designate location and extent of borrow areas, and 

allowable depth of cutting unless indicated otherwise in the Unit 

Rates and Special Provisions. 

b) Contour of borrow areas on slopes of 4:1 and provide drainage as 



 

ROADWAY 
EMBANKMENTS 

 
Section 31 24 13 

 

 

V2022  Page 161 of 609 

directed. 

 

.3 Trim and leave borrow pits in a condition to permit accurate measurement 

of material removed. 

 

3.9 Unsuitable Subgrade 

 

.1 Notify the Engineer when unsuitable materials are encountered at design 

subgrade elevation. Excavate and dispose of unsuitable material and 

replace with imported compacted approved material. 

 

.2 Following the excavation of the subgrade, should the subgrade remain 

unsuitable, geotextile may be installed at direction of the Engineer. 

 

3.10 Blasting 

 

.1 Control blasting to minimize flying particles. 

 

.2 Treat trees damaged or scarred by flying rock are to be treated in 

accordance with Section 32 01 90.33. 

 

.3 Cut, remove, and place in a designated area trees felled or severely 

damaged by blast of flying rock. 

 

3.11 Side Ditches 

 

.1 Construct side ditches to depths and widths indicated or directed, to permit 

ready flow of surface and storm water. 

 

.2 Maintain and keep ditches open and free from debris until final acceptance 

of work. 

 

3.12 Embankments 

 

.1 When directed, scarify, or bench existing slopes in side hill or sloping 

sections to ensure a proper bond between new materials and existing 

surfaces. Obtain prior approval of method to be used. 

 

.2 Ensure the stripping depth of topsoil and transition material has been 

approved by the Engineer prior to placement of embankment material. 

 

.3 Do not place material which is frozen, or place material on frozen 

surfaces. 

 

.4 Maintain a crowned and sealed surface during construction to ensure ready 

run-off of surface water. 

 

.5 After a period of wet weather, remove or scarify, dry, and compact 
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embankment materials softened by moisture. 

 

.6 Wetting or drying of fill material shall be carried out such that in-place fill 

has a moisture content of optimum plus or minus 2%. 

 

.7 With material containing less than 25% by volume of stone or rock 

fragments larger than 100 mm: 

 

a) Place and compact to full width in uniform layers not exceeding 

150 mm in compacted thickness.  

 

b) Compact each layer to a minimum density of 98%  

 

c) Embankments occurring in uniform backfill zones shall have a 

maximum lift thickness of 300 mm and a minimum density of 98% 

S.P.D.  The top 300 mm of the uniform backfill zone shall be 

compacted to 100% S.P.D.  

 

.8 Construct and compact embankments to an elevation at least 50 mm above 

design elevations and cut back to design elevations. 

 

.10 Fill for landscape areas shall be scarified with a multi-tine wing tipped 

ripper capable of loosening consolidated common fill material to a 

minimum depth of 600mm. 

 

3.13 Road Subgrade Preparation 

 

.1 Once excavated down to/built up to the desired elevations (lines and grade) 

ensure that the subgrade is approved by the Engineer. 

 

.2 All road subgrade material must be placed and compacted to 98% S.P.D, 

in accordance with ASTM D 698 with the exception of the upper 300 mm 

below the structural pavement which must be compacted to 100% S.P.D. 

 

.3 Wetting or drying of the subgrade and approved fill material shall be 

carried out such that a moisture content of optimum plus or minus 2%. 

   

.4 Windrowed material shall then be replaced and compacted to 98%  

S.P.D, in accordance with ASTM D 698 with the exception of the upper 

300 mm below the structural pavement which must be compacted to 100% 

S.P.D. and to within 2% of the optimum moisture content. 

 

.5 Prepared areas should be compacted to a level slightly above the final 

subgrade elevation then cut back to final grade. 

 

.6 Finished surface shall conform to lines, grades, and cross sections 

indicated on Drawings, within a tolerance of +/- 10 mm. 
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3.14 Proof Rolling 

 

.1 When directly instructed by Engineer the Contractor will proof roll the 

subgrade at no cost using a double axle dual wheeled t ruck (fully 

loaded with gravel or water) with the tires inflated to a minimum of 

750 kPa (100 psi). The Engineer may authorize the use of other 

acceptable proof rolling equipment. The Contractor will proof roll 

subgrade at the level directed by the Engineer and ensure that all areas 

of prepared subgrade are covered. Where proof rolling reveals areas of 

defective subgrade, the Contractor shall remove and replace as per 

requirements of this section at no extra cost.   

 

.2 Proof roll at level in subgrade indicated. If alternative proof rolling 

equipment is authorized, the Engineer will determine level of proof 

rolling. 

 

.3 Make sufficient passes with proof the vehicle to ensure the surface is 

subjected to a tire load within 500 mm of any point. 

 

.4 Where proof rolling reveals areas of defective subgrade, the Engineer shall 

determine limits of unsuitable subgrade excavation, and shall specify 

replacement material. 

 

3.15 Maintenance 

 

.1 Maintain finished surfaces in a condition in accordance with this Section 

until acceptance by the Engineer. 

 

.2 Do not permit vehicular traffic over the final subgrade. 

 

.3 Maintain protection of prepared subgrade until subsequent granular sub-

base or base course is placed. Repair and retest as required by the Engineer 

if damaged. 

 

 

END OF SECTION 
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31 32 13.19 Lime Stabilization 

 

1. GENERAL 

 

1.1 Related Sections 

 

.1 Hauling and Haul Roads Section 01 53 40 

  

.2 Aggregate Materials Section 31 05 16 

  

.3 Clearing and Grubbing Section 31 11 00 

  

.4 Site Grading Section 31 22 13 

  

.5 Roadway Embankment Section 31 24 13 

  

.6 Sub-Drainage Section 33 46 16 

 

1.2 Measurement Procedures 

 

.1 Measure supply and application of lime in tonnes of hydrated lime 

incorporated into Work. 

 

.2 Measure mixing and compaction in square metres. 

 

.3 Measure supply, application, mixing and compaction in square metres. 

 

1.3 References 

 

.1 American Society for Testing and Materials International (ASTM). 

 

.2 ASTM C207 Standard Specification for Hydrated Lime for Masonry 

Purposes. 

 

.3 ASTM D698 Standard Test Methods for Laboratory Compaction 

Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3) (600 

kN-m/m3). 

 

.4 ASTM D1557 Test Method for Laboratory Compaction Characteristics of 

Soil Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3)). 

 

1.4 Definitions 

 

.1 Lime-Stabilized Course: mixture of lime and in-place or select borrow 

material uniformly blended, wetted, and thoroughly compacted to produce 

pavement course which meets specified criteria. 

 

.2 Degree of Compaction: required is expressed as percentage of maximum 
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density obtained by test procedure presented in ASTM D1557 abbreviated 

as percent laboratory maximum density. 

 

1.5 Submittals 

 

.1 Quality assurance submittals in accordance with Section 01 33 00 - 

Submittal Procedures 

 

.2 Certificates: submit certificates signed by manufacturer certifying that 

materials comply with specified performance characteristics and physical 

properties. 

 

.3 Instructions: submit manufacturer's installation instructions. 

 

1.6 Waste Management and Disposal 

 

.1 Remove in-place materials that are unsuitable for stabilization, material 

that has been removed for required correction of defective areas; dispose 

of waste material, and debris as directed. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Hydrated lime: to ASTM C207, Type "N". 

 

.2 Water: clean, fresh, and free from injurious amounts of oil, acid, salt, 

alkali, organic matter, and other substances deleterious to lime or soil-lime 

mixture, and subject to approval of the Engineer. 

 

2.2 Plant, Equipment, Machines, and Tools 

 

.1 Plant, equipment, machines, and tools used: maintain in satisfactory 

working condition. 

 

.2 Use other compacting equipment in lieu of that specified where it can be 

demonstrated that results are equivalent. 

 

.3 Provide protective equipment, apparel, and barriers to protect eyes, 

respiratory system, and skin of workers exposed to contact with lime dust 

or slurry. 

 

.4 Steel-Wheeled Rollers: steel-wheeled rollers: self-propelled type with total 

weight of not less than 9 metric tons, and minimum weight of 135 

kilograms per millimetre width of rear wheel. 

 

a) Roller wheels: equipped with adjustable scrapers. 
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b) Use of vibratory rollers is optional. 

 

.5 Pneumatic-Tired Rollers: pneumatic-tired rollers: 4 or more tires, each 

loaded to minimum of 13.6 metric tons and inflated to minimum pressure 

of 1.035MPa. 

 

a) Loading: equally distributed to wheels, uniformly inflate tires. 

 

b) Towing equipment: pneumatic-tired. 

 

.6 Mechanical Spreader: mechanical spreader: self-propelled or attached to 

propelling unit capable of moving spreader and material truck. 

 

a) Spreader device: steerable with variable speeds forward and 

reverse. 

 

b) Spreader and propelling unit: carried on tracks, rubber tires, or 

drum-type steel rollers that will not disturb underlying material. 

 

c) Spreader: equipped with hopper, adjustable screed, and outboard 

bumper rolls; with uniform, steady flow of material from hopper. 

 

d) Spreader: capable of laying material without segregation across 

full width of lane to uniform thickness and to uniform loose 

density so that when compacted, layer or layers conform to 

thickness and grade requirements indicated. 

 

e) The Engineer may require demonstration of spreader prior to 

approving use in performance of work. 

 

.7 Sprinkling Equipment to include: tank trucks, pressure distributors, or 

other approved equipment designed to apply controlled quantities of water 

uniformly over variable widths of surface. 

 

.8 Tampers: approved mechanical type, operated by either pneumatic 

pressure or internal combustion, with sufficient weight and striking power 

to produce compaction required. 

 

.9 Straightedge: furnish and maintain at site, one straightedge for each 

bituminous paver, for use in finished edge testing. 

 

a) Aluminium or other lightweight metal with blades of box or box-

girder cross section, flat bottom reinforced to insure rigidity and 

accuracy. 

 

b) Equip with handles to facilitate movement on pavement. 
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2.3 Source Quality Control 

 

.1 Construct test area of approximately 400 m2 to demonstrate that proposed 

work methods and timing will produce lime stabilized subgrade meeting 

requirements of this Section. 

 

3. EXECUTION 

 

3.1 Protection 

 

.1 Prohibit vehicular traffic on lime stabilized subgrade, except essential 

construction traffic, and maintain in acceptable condition until succeeding 

material is applied or until directed by the Engineer. 

 

a) Restore to smooth compacted surface, when rutting occurs. 

 

.2 Treat and protect subgrade with bituminous prime coat, when lapse period 

of more than 4 weeks occurs before application of overlying pavement 

source. 

 

3.2 Application 

 

.1 Manufacturer's Instructions: comply with manufacturer's written 

recommendations or specifications, including product technical bulletins, 

handling, storage and installation instructions, and datasheet. 

 

.2 Apply lime uniformly on subgrade areas indicated at the rates specified in 

the road structure design drawings based on laboratory design and testing. 

The Engineer may modify rate of application during Work to produce 

acceptable product. 

 

.3 Do not apply lime under wind conditions which cause loss of lime from 

surface. 

 

.4 Apply lime only on areas where initial mixing will be carried out on same 

day. 

 

.5 Weather Limitations: 

 

a) Do not perform base course work, during freezing temperatures. 

 

b) Protect completed base, when temperature is below 5 degrees C, 

against freezing by sufficient covering of straw, or by other 

approved methods, until course has dried out. 

 

c) Bring areas of completed base course that are damaged by 

freezing, rainfall, or other weather conditions to satisfactory 

condition without additional cost. 
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d) Do not apply lime when atmospheric temperature is less than 5 

degrees C. 

 

e) Do not apply lime to soils that are frozen or contain frost, or when 

underlying material is frozen. 

 

f) Protect completed lime-treated areas when temperature falls below 

2 degrees C against any detrimental effects of freezing. 

 

.6 Prepare and distribute lime slurry using equipment or procedures capable 

of keeping slurred lime in suspension and spreading slurry uniformly over 

area to be stabilized. 

 

.7 Lime content of slurry: as directed by the Engineer. 

 

3.3 Mixing 

 

.1 Mix lime into subgrade to give minimum stabilized compacted thickness 

of 150 mm. 

 

.2 Mix lime and soil with minimum of two complete passes of rotary action 

mechanical mixer. 

 

.3 Perform initial mixing by loosening and breaking soil mass to maximum 

of 50 mm soil lump size and uniformly distributing lime to depth as 

indicated. 

 

.4 Blade and trim area, following initial mixing, and lightly compact to 

maintain uniform moisture content during reaction period. 

 

.5 Begin final mixing after lime has reacted with soil sufficiently to allow 

breaking down of soil lumps. 

 

.6 Aerate soil or add water, during final mixing, as required to bring moisture 

content to dampness required for compaction. 

 

.7 Continue final mixing until soil lumps are reduced to less than 25 mm 

maximum dimension. 

 

3.4 Compaction 

 

.1 Compact stabilized subgrade to in accordance with Section 31 24 13 - 

Roadway Embankments. 

 

3.5 Curing 

 

.1 Lightly sprinkle water on surface during curing period, as directed by 

Engineer, to prevent excessive loss of moisture. 
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.2 Allow lime stabilized subgrade to cure, prior to placing subsequent layers 

of sub-base material, for minimum of four days or for a period as directed 

by the Engineer. 

 

3.6 Site Tolerances 

 

.1 Finish lime stabilized subgrade surface to within 10 mm of elevation 

directed by Engineer. 

 

3.7 Maintenance 

 

.1 Maintain stabilized area in satisfactory condition until completed work is 

accepted. 

 

.2 Maintenance to include immediate repairs of defects and be repeated as 

often as necessary to keep area intact. 

 

.3 Correct defects as directed by the Engineer. 

 

3.8 Cleaning 

 

.1 Proceed in accordance with Section 01 74 11 – Cleaning. 

 

.2 On completion and verification of performance of installation, remove 

surplus materials, excess materials, rubbish, tools and equipment. 

END OF SECTION 
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31 32 13.23 Portland Cement Stabilized Subgrade 

 

1. GENERAL 

 

This section describes the requirements for the foundation course of Portland cement stabilized 

natural subgrade material. 

 

1.1 Related Sections 

 

.1 Submittal Procedures Section 01 33 00 

.2 Quality Control Section 01 45 00 

.3 Hauling and Haul Roads Section 01 53 40 

.4 Aggregate Materials Section 31 05 16 

.5 Clearing and Grubbing Section 31 11 00 

.6 Site Grading Section 31 22 13 

.7 Roadway Embankment Section 31 24 13 

.8 Sub-Grade Drainage Section 33 46 16 

 

1.2 Measurement Procedures 

 

1.  Payment for Portland cement stabilized subgrade is on weight (kg) per 

metric ton (tonne) basis compacted in place to proper density. Separate 

measurement will be made for each different required thickness of 

subgrade course.  

 

a) Limits of measurement shall match actual pavement replaced, but 

no greater than maximum pavement replacement limits shown on 

Drawings. Limits for measurement will be extended to include 

installed Portland cement stabilized sub grade material that extends 

300mm beyond outside edge of pavement to be replaced, except 

where proposed pavement section shares common longitudinal or 

transverse edge with existing pavement section. No payment will 

be made for Portland cement stabilized sub grade in areas beyond 

these limits.  

 

b) Limits of measurement and payment shall match pavement 

replacement limits shown on Drawings, except as noted in Clause 

1.2.1.1, or as approved by the Engineer.  

 

2.  Payment for Portland cement is by metric ton (tonne) on a dry-weight 

basis.  

 

.3 Stipulated Price (Lump Sum). If Contract is Stipulated Price Contract, 

payment for work in this Section is included in total Stipulated Price. 

 

1.3 References 

 

.1 ASTM C 150 - Standard Specification for Portland Cement.  
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.2 ASTM D 558 - Standard Test Method for Moisture-Density Relations of 

Soil-Cement-Mixtures.  

 

.3 ASTM D 6938 - Standard Test Methods for Density of Soil and Soil-

Aggregate in Place by Nuclear Methods (Shallow Depth).  

 

.4 ASTM D 4318- Standard Test Method for Liquid Limit, Plastic Limit, and 

Plasticity Index of Soils.   

 

.5 Portland Cement Association Soil-Cement Laboratory Handbook, 

 

.6 Portland Cement Association Soil- Cement Inspector’s Handbook 

 

1.4 Submittals 

 

.1 Conform to requirements of Section 01 33 00 - Submittal Procedures.  

 

.2 Submit certification that Portland cement complies with these 

specifications (i.e. Mill Certificates). 

 

1.5 Testing Procedures 
 

.1 Testing will be performed under provisions of Section 01 45 00 – Quality 

Control.  

 

.2 In-place density will be determined in accordance with ASTM D 6938. 

Minimum of three tests will be taken for each 50 metres per lane of 

roadway or 500 square metres of embankment.  

 

.3 Tests and analysis of soil materials will be performed in accordance with 

ASTM D 4318.  

 

.4 Soil will be evaluated to establish ratio of cement to soil to obtain desired 

stability. Normal range is 6 percent to 10 percent by weight.  

 

.5 The percentage of moisture in soil, at time of cement application, will be 

determined by ASTM D 558. Moisture will not be allowed to exceed 

quantity that will permit uniform, complete mixture of soil and cement 

during dry mixing operations 

 

.6 Test soil shall be rolled once placed and shaped. 

 

2. PRODUCTS 

 

2.1 Water 

 

.1 Water: clean, clear and free from oil, acids, alkali, or organic matter.  
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2.2 Portland Cement 

 

.1 ASTM C 150 Type I; bulk or sacked.  

 

2.3 Soil 

 

.1 Provide soil consisting of approved material free from vegetation or other 

objectionable matter encountered in existing roadbed.  

 

3. EXECUTION 

 

3.1 Examination  

 

.1 Verify compacted subgrade is ready to support imposed loads.  

 

.2 Verify subgrade lines and grades are correct.  

 

3.2 Equipment 

 

.1 Apply Portland cement treatment with machine or combination of 

machines and auxiliary equipment to produce specified results. Mixing 

may be accomplished by multiple-pass travelling mixing plant or single-

pass travelling mixing plant. Provide sufficient equipment to enable 

continuous prosecution of work.  

 

3.3 Preparation 

 

.1 Backfill for utilities below future grade.  

 

.2 Verify subgrade is firm and able to support, without displacement, 

construction equipment at specified density. Correct soft or yielding sub 

grade and stabilize by scarifying and aerating or by adding cement and 

compacting to uniform stability.  

 

.3 Grade, shape, and compact, as required, to allow construction of Portland 

cement treatment for in-place materials to lines, grades, thickness, and 

typical cross section shown on Drawings. Remove unsuitable soil or 

material and replace with acceptable material.  

 

.4 Pulverize soil so that at completion of moist-mixing, 100 percent by dry 

weight passes 2.5 mm sieve. Exclusive of gravel or stone retained on these 

sieves. Pulverize existing bituminous wearing surfaces so that 100 percent 

will pass the 5.0 mm sieve.  

 

3.4 Mixing 

 

.1  Do not place and mix cement when temperature is 5 degrees Celsius (C) 

and falling. Place base when temperature taken in shade and away from 
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artificial heat is above 2 degrees C and rising.  

 

.2 Spread cement uniformly on soil at rate specified by laboratory. When 

bulk cement spreader is used, position it by string lines or other approved 

method to ensure uniform distribution of cement. Apply cement only to 

area where operations can be continuous and completed in daylight, within 

1 hour of application. Amount of moisture in soil at time of cement 

placement shall not exceed quantity that will permit uniform mixture of 

soil and cement during dry mixing operations. Do not exceed specified 

optimum moisture content for soil cement mixture.  

 

.3 Do not allow equipment other than that used in spreading and mixing, to 

pass over freshly spread cement until it is mixed with soil.  

 

.4 Dry mix cement with soil after cement application. Continue mixing until 

cement has been sufficiently blended with soil to prevent formation of 

cement balls when water is applied. Mixture of soil and cement that has 

not been compacted and finished shall not remain undisturbed for more 

than 30 minutes.  

 

.5 Immediately after dry mixing is complete, uniformly apply water as 

necessary and incorporate it into mixture. Pressurized equipment must 

provide adequate supply to ensure continuous application of required 

amount of water to sections being processed within 3 hours of cement 

application. Ensure proper moisture distribution at all times. After last 

increment of water has been added, continue mixing until thorough and 

uniform mix has been obtained.  

 

.6 Ensure percentage of moisture in mixture, based on dry weights, is within 

2 percent of specified optimum moisture content prior to compaction. 

When un-compacted soil cement mixture is wetted by rain indicating that 

average moisture content exceeds tolerance given at time of final 

compaction, reconstruct entire section in accordance with this Section at 

no additional cost to City.  

 

3.5 Compaction 

 

.1 Prior to beginning compaction, ensure mixture is in loose condition for its 

full depth. Uniformly compact the loosely placed mixture to 100% S.P.D 

in accordance with ASTM D 698 and to the appropriate lines, and grades.   

 

.2 After soil and cement mixture is compacted, apply water uniformly as 

needed and mix thoroughly. Then reshape surface to required lines, 

grades, and cross section and lightly scarify to loosen imprints left by 

compacting or shaping equipment.  

 

.3 Roll resulting surface with pneumatic-tired roller and "skin" surface with 

power grader. Thoroughly compact with pneumatic roller, adding small 
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increments of moisture, as needed. When aggregate larger than 5.0 mm 

sieve is present in mixture, make one complete coverage of section with 

flat-wheel roller immediately after skinning operation. When approved by 

City and the Engineer, surface finishing methods may be varied from this 

procedure, provided dense uniform surface, free of surface compaction 

planes, is produced. Maintain moisture content of surface material at its 

specified optimum during finishing operations. Compact and finish 

surface within period not to exceed 2 hours, to produce smooth, closely 

knit surface, free of cracks, ridges, or loose material, conforming to crown, 

grade, and line shown on Drawings within period not to exceed 2-hours.  

 

3.6 Construction Joints 

 

.1 At end of each day's construction, form straight transverse construction 

joint by cutting back into total width of completed work to form true 50 

mm depth vertical face free of loose and shattered material. Construct 

cement treatment for large wide areas in series of parallel lanes of 

convenient length and width approved in advance by the Engineer. 

 

3.7 Curing 

 

.1  Moist cure for minimum of 3 days before placing base or surface course, 

or opening to traffic. When open, restrict traffic to light pneumatic rollers 

or vehicles weighing less than 10 metric tons.  

 

.2 Keep sub grade surface damp by sprinkling. Roll with light pneumatic 

roller to keep surface knit together.  

 

.3 Place base and surface within 14 days after final mixing and compaction, 

unless prior approval is obtained from the Engineer.  

 

3.8 Tolerances 

 

.1 Completed surface shall be smooth and conforming to typical section and 

established lines and grades.  

 

.2 Top of compacted surface plus or minus 5mm in cross section or in 5 

metre length.  

 

3.9 Protection 

 

.1 Maintain stabilized sub grade to lines and grades and in good condition 

until placement of base or surface course.  

 

.2 Repair defects immediately by replacing material to full depth. 

 

 

END OF SECTION
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31 32 19.01 Geotextiles 

 

1. GENERAL 

 

This section specifies requirements for supply and installation of woven and non-woven 

synthetic geotextile material to be used for subgrade stabilization, subsurface drainage, and 

permanent erosion control. 

 

 

1.1 Related Work 

 

.1         Reshaping Roadway Subgrade Section 31 22 16 

  

.2 Roadway Embankments Section 31 24 13 

  

.3 Rock Rip-Rap Section 31 37 00 

  

.4 Gabions Section 31 36 00 

  

.5 Sub-Drainage  Section 33 46 16 

 

 

1.2 References 

 

.1  American Association of State Highway and Transportation Officials, 

(AASHTO) 

a) AASHTO M288 Standard Specification for Geosynthetic 

Specification for Highway Applications 

b) AASHTO T88 Standard Method of Test for Particle Size Analysis 

of Soils 

 

.2 American Society for Testing and Materials International, (ASTM) 

a) ASTM D4354 Standard Practice for Sampling of Geosynthetics 

and Rolled Erosion Control Products (RECPs) for Testing 

b) ASTM D4355 Standard Test Method for Deterioration of 

Geotextiles by Exposure to Light, Moisture and Heat in a 

Xenon Arc-Type Apparatus 

c) ASTM D4439 Standard Terminology for Geosynthetics 

d) ASTM D4491 Standard Test Methods for Water Permeability of 

Geotextiles by Permittivity 

e) ASTM D4533 Standard Test Method for Trapezoid Tearing 

Strength of Geotextiles 

f) ASTM D4595 Standard Test Method for Tensile Properties of 

Geotextiles by the Wide-Width Strip Method 

g) ASTM D4632 Test Method for Grab Breaking Load and 

Elongation of Geotextiles 

h) ASTM D4751 Test Method for Determining Apparent Opening 

Size of a Geotextile 
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i) ASTM D4759 Practice for Determining the Specification 

Conformance of Geosynthetics 

j) ASTM D4873 Guide for Identification, Storage, and Handling of 

Geotextiles 

k) ASTM D4884 Standard Test Method for Strength of Sewn or 

Bonded Seams of Geotextiles 

l) ASTM D6241 Standard Test Method for the Static Puncture 

Strength of Geotextiles and Geotextile-Related Products Using 

a 50-mm Probe 

 

1.3 Definitions 

 

.1 Geosynthetic:  A planar product manufactured from polymeric material 

used with soil, rock, earth, or other geotechnical engineering related 

material as an integral part of a man-made project, structure, or system.  

Includes geotextiles, geogrids, and composite geosynthetics. 

 

.2 Nonwoven geotextile:  A planar geosynthetic made of randomly orientated 

yarns produced by bonding fibers, or interlocking fibers, or both bonding 

and interlocking fibers by mechanical, chemical, or thermal means.  This 

geosynthetic can provide separation, drainage, and filtration functions. 

 

.3 Slit-Tape woven geotextile:  A planar geosynthetic made from flat, tape-

like yarns that are produced by slitting an extruded film.  This 

geosynthetic can provide the separation function. Unsuitable for 

applications in which high groundwater, moderate to high moisture 

contents, or significant seasonal moisture variations are present. 

 

.4 Enhanced woven geotextile: A planar geosynthetic made from a 

combination of high tenacity multi-filament fibrillated and monofilament 

yarns. They shall form a stable network such that the filaments or yarns 

retain their dimensional stability relative to each other, including selvages. 

This geosynthetic can provide the coincidental geosynthetic functions of 

separation, filtration, and reinforcement. 

 

.5 Monofilament woven geotextile:  A planar geosynthetic made with round 

or oval filaments and a large Percent Open Area (POA) manufactured 

specifically for Subsurface Drainage and Permanent Erosion Control 

applications.  This geosynthetic can provide the separation and filtration 

functions. 
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.6 Separation:  A geosynthetic function (and application) in which a 

geotextile is used to prevent mixing of two dissimilar materials to 

maintain their engineering properties such as a subgrade soil and an 

aggregate cover (base/subbase/select embankment). 

 

.7 Filtration:  A geosynthetic function in which a geotextile is placed 

between two dissimilar soils to allow for long-term passage of water into a 

subsurface drainage system and retain the in-situ soil. 

 

.8 Reinforcement: A geosynthetic function in which a geosynthetic acts as a 

reinforcement element within a soil mass or in combination with the soil 

to produce a composite that has improved strength and deformation 

properties over the unreinforced soil. 

 

1.4 Quality Assurance and Submittals 

 

.1 The contractor shall provide the City’s Representative a manufacturer’s 

certificate stating the name of the manufacturer, product name, style 

number, chemical composition of the filaments or yarns, and other 

pertinent information to fully describe the geotextile.  Mill certificates 

with distributor or private label letterhead will not be accepted. 

 

.2 The manufacturer’s certificate shall state that the furnished geosynthetic 

meets MARV requirements, except as otherwise specified, of the 

specification as evaluated under the manufacturer’s quality control 

program.  A person having the legal authority to bind the manufacturer 

shall attest to the certificate. 

 

.3 The manufacturer is responsible for establishing and maintaining a quality 

control program to assure compliance with the requirements of the 

specification.  Documentation describing the quality control program shall 

be made available upon request. 

 

.4 It is preferred that the manufacturer participate in the AASHTO National 

Transportation Product Evaluation Program’s Audit Program for 

Geotextiles (GTX).   

 

.5 Obtain written approval or Engineer for geotextile material prior to 

installation of material in the Work. 

 

1.5 Identification, Shipment, and Storage 

 

.1 Geosynthetic is to be labelled in accordance with ASTM D4873/D4873M 

and must clearly show the manufacturer name, product style number and 

roll number.  Products without proper identification or labelling, mis-

labelling, or misrepresentation of materials shall be rejected.   
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.2 Geotextile rolls shall be wrapped with a material that will protect the 

geosynthetic, including the ends of the roll, from damage due to shipment, 

water, sunlight, and contaminants. 

 

.3 Protective wrapping shall be maintained during shipment and storage and 

shall remain on the geotextile fabric until installation. 

 

.4 During storage, geotextile rolls shall be elevated off the ground and 

adequately covered to protect them from site construction damage, 

precipitation, contamination of dirt or dust, extended ultraviolet radiation, 

and any other environmental condition that may damage the physical 

property values of the geosynthetic. 

 

1.6 Measurement Procedures 

 

.1 Geotextiles will be measured in square metres of subgrade covered when 

used as a separator or for permanent erosion control applications.  No 

extra payment will be made for material overlap. 

 

.2 No measurement when geotextile material is used as a hydraulic filter. 

Supply and installation of geotextile material as a hydraulic filter is 

considered incidental to the work required in Section 33 46 16 Sub-

Drainage. 

 

2. PRODUCTS 

 

2.1 Roadway Separation and Filtration Geotextile Applications  

 

.1 An application in which a geosynthetic is used to prevent mixing of 

subgrade soil and aggregate cover material (subbase, base, select 

embankment, etc.).  The primary function of the geotextile is to provide 

separation and filtration. 

 

.2 The separation/filtration application is appropriate for pavement structures 

constructed over subgrade soils with a California Bearing Ratio (CBR) of 

3.0% or greater that also contain high fines (more than 15% passing the 

0.075 mm sieve), and/or when soils are subject to seasonal increases in 

moisture content or fluctuating water table. 

 

.3 The geotextile shall meet the following requirements unless otherwise 

specified by the Engineer:  

 

Property ASTM Test Units 

Mechanical Properties 

Minimum Average Roll Values1 

Class 1 

Nonwoven2 

Class 2 

Nonwoven 

Grab Tensile Strength D4632 (N) 900 700 
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Grab Tensile Elongation D4632 % ≥50% ≥50% 

CBR Puncture D6241 (N) 1925 1375 

Trapezoid Tear D4533 (N) 350 250 

Sewn Seam Strength D4632 (N) 810 630 

Ultraviolet Stability D4355 % 50% @ 500 hr. 50% @ 500 hr. 

Apparent Opening Size D4751 (mm) 0.3 0.3 

Permittivity D4491 (sec-1) 0.5 0.5 

Table 2.1.3 Notes: 

1. All values in Table 2.1.3, except AOS, represent minimum average roll values (MARV) in 

the weaker principal direction.  Values of AOS represent maximum average roll values. 

2. Default geotextile selection.  The designer may specify a Class 2 nonwoven geotextile in a 

roadway structure if the designer has found the class of geotextile to have sufficient 

survivability based on field experience. 

 

2.2 Roadway Subgrade Stabilization Applications 

 

.1 Subgrade stabilization is an application in which a geosynthetic is used in 

wet, saturated conditions to provide the coincident functions of separation, 

filtration, and reinforcement.  Stabilization is applicable to pavement 

structures constructed over soils with a California Bearing Ratio (CBR) 

less than or equal to 3.0%.  

  

.2 The subgrade stabilization application is appropriate for subgrade soils 

that are saturated due to high groundwater table, significant seasonal 

variations in moisture content, thaw weakening, or due to prolonged 

periods of wet weather. 

 

.3 The geotextile shall meet the following requirements unless otherwise 

specified by the Engineer:  

 

Property ASTM Test Units 

Mechanical Properties 

Minimum Average Roll Values1 

Class 1A 

Enhanced Woven 

(CBR < 2.5%) 

Class 3A 

Enhanced Woven 

(CBR > 2.5%) 

Wide Width Tensile 

Strength 

D4595 kN/m 
70 35 

Sewn Seam Strength D4884 kN/m 42 18 

Permittivity D4491 sec-1 0.2 0.2 

Apparent Opening Size D4751 (mm) 0.60 0.60 

Ultraviolet Stability D4355 % 70% @ 500 hr. 

Table 2.2.3 Notes: 

3. All values in Table 2.1.3, except AOS, represent minimum average roll values (MARV) in 

the weaker principal direction.  Values of AOS represent maximum average roll values. 
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2.3 Roadway Subsurface Drainage Geotextile Applications 

 

.1 An application in which a geosynthetic is placed against a soil to allow 

long-term passage of water into a subsurface drain system while retaining 

the in-situ soil.  The primary function of the geotextile is to provide 

filtration.  The geotextile filtration properties are a function of the in-situ 

soil gradation, plasticity, and hydraulic conditions. 

 

.2 The geotextile shall meet the following requirements unless otherwise 

specified by the Engineer: 

 

Property 
ASTM 
Test 

Units 

Mechanical Properties 
Minimum Average Roll Values1 

Class 3 Woven 
Monofilament2 Class 3 Nonwoven 

Grab Tensile Strength D4632 (N) 800 500 

Grab Tensile Elongation D4632 % <50% ≥50% 

CBR Puncture D6241 (N) 1650 990 

Trapezoid Tear D4533 (N) 250 180 

Sewn Seam Strength  D4632 (N) 720 450 

Ultraviolet Stability D4355 % 50% @ 500 hr. 50% @ 500 hr. 

Apparent Opening Size3 D4751 (mm) 0.22 0.22 

Permittivity D4491 (sec-1) 0.2 0.5 

Table 2.3.2 Notes: 

1. All values in Table 2.3.2, except AOS, represent minimum average roll values (MARV) in the 

weaker principal direction.  Values of AOS represent maximum average roll values. 

2. Woven monofilament geotextile shall be used on subgrades with silt content exceeding 20%.  

For critical applications, place 150mm of clean sand between the silt soil and the geotextile. 

3. For cohesive soils with plasticity index greater than 7, geotextile maximum average roll value 

for Apparent Opening Size (AOS) is 0.30 mm. 

 

2.4 Permanent Erosion Control Geotextile Applications 

 

.1 An application in which a geotextile is placed between an energy 

absorbing hard-armour system (i.e. rip-rap or cable concrete mattress) and 

the in-situ soil to prevent soil loss (scour) and to prevent hydraulic uplift 

pressures causing instability of the permanent erosion control system.  The 

primary function of the geotextile is to provide filtration.  The geotextile 

filtration properties are a function of hydraulic conditions and in-situ soil 

gradation, density, and plasticity. 

 

.2 The geotextile shall meet the following requirements unless otherwise 

specified by the Engineer: 
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Property 
ASTM 
Test 

Units 

Mechanical Properties1 
Minimum Average Roll Values 

Class 2 Woven 
Monofilament 

Class 1 Nonwoven 

Grab Tensile Strength D4632 N 1100 900 

Grab Tensile Elongation D4632 % <50% ≥50% 

CBR Puncture D6241 N 2200 1925 

Trapezoid Tear D4533 N 250 350 

Sewn Seam Strength D4632 N 990 810 

Ultraviolet Stability D4355 % 50% @ 500 hr. 

Apparent Opening Size3,4,5 D4751 mm 0.22 0.22 

Permittivity3,5 D4491 (sec-1) 0.2 0.5 

Table 2.4.2 Notes: 

1. All values in Table 2.4.2, except AOS, represent minimum average roll values (MARV) in the 

weaker principal direction.  Values of AOS represent maximum average roll values. 

2. As a guideline, the default geosynthetic selection is appropriate for conditions of equal or less 

severity to either of the following:  

a. Rip-rap weights do not exceed 100 kg, rip-rap drop height is less than 1 m, and no 

aggregate bedding layer is required. 

b. Rip-rap stone weighs more than 100 kg, stone drop height is less than 1 m, and the 

geotextile is protected by a 150 mm thick aggregate bedding layer designed to be 

compatible with the rip-rap layer.  More severe applications require an assessment of 

geotextile survivability based on a field trial section. 

3. Default filtration values are based on the predominant in-situ soil particle size.  In addition to 

the default permittivity value, the designer may require geotextile permeability and/or 

performance testing based on engineering design for drainage systems in problematic soil 

environments.  Problematic soil environments include unstable or highly erodible soils such 

as non-cohesive silts, gap-graded soils, alternating sand/silt laminated soils, and/or rock flour. 

4. For cohesive soils with plasticity index greater than 7, geotextile maximum average roll value 

for Apparent Opening Size (AOS) is 0.30 mm. 

5. For in-situ soils with less than 15% passing 0.075mm sieve, Apparent Opening Size (AOS) 

shall be 0.43 mm maximum and Permittivity shall be 0.7 sec-1 minimum. 

 

3. EXECUTION 

 

3.1 General 

 

.1 These installation instructions are intended for use in conjunction with the 

material specification for geosynthetics.  The specification details material 

properties for geosynthetics used in separation, subsurface drainage, 

permanent erosion control, and stabilization applications.  The material 

properties are only one factor in a successful installation involving 

geosynthetics.  Proper material handling, construction, and installation 

techniques are essential in order to ensure that the intended function of the 

geosynthetic is fulfilled. 

 

.2 Geosynthetic Exposure following Placement:  Geosynthetics should be 
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covered with the specified backfill material as quickly as is reasonable and 

geosynthetic exposure should not be greater than 14 days to minimize 

damage potential. 

 

3.2 Separation & Filtration and Subgrade Stabilization Applications 

 

.1 The installation site shall be prepared by clearing, grubbing, and 

excavating or filling the area to the design grade.  This includes the 

removal of topsoil and vegetation. 

 

.2 Soft spots and unsuitable areas will be identified during site preparation or 

subsequent proof rolling.  These areas shall be excavated and backfilled 

with select material and compacted using normal procedures. 

 

.3 The geosynthetic shall be laid smooth without folds or significant wrinkles 

on the prepared subgrade in the direction of construction traffic.  Adjacent 

geosynthetic panels shall be overlapped or sewn as required in the plans.  

See Table 3.2.3 for overlap requirements: 

 

CBR ≥ 3% 300 - 450 mm overlap 

1% ≤ CBR < 3% 600 - 900 mm overlap 

0.5% ≤ CBR < 1% 900 mm overlap or sewn 

CBR < 0.5% sewn 

 

.4 On curves, the geosynthetic may be cut to conform to the curves.  The 

overlap shall be in the direction of construction and held in place by piles 

of Granular Base Course or Granular Subbase Course. 

 

.5 Prior to covering, the geosynthetic shall be inspected to ensure that it has 

not been damaged during installation.  The inspection shall be done by the 

Engineer.  Damaged geosynthetic, as identified by the Engineer, shall be 

repaired immediately.  Cover the damaged area with a geosynthetic patch 

that extends an amount equal to the required overlap beyond the damaged 

area. 

 

.6 The subbase shall be placed by end dumping onto the geosynthetic from 

the edge of the geosynthetic or from previously placed subbase aggregate.  

Construction vehicles shall not be allowed directly on the geosynthetic.  

The subbase shall be placed such that at least the minimum specified lift 

thickness shall always be between the geosynthetic and equipment tires or 

tracks.  Turning of vehicles shall not be permitted on the first lift above the 

geotextile. 

 

.7 On subgrades having a CBR value of less than 1.0%, the subbase 

aggregate should be spread in its full thickness as soon as possible after 

dumping to minimize potential of localized subgrade failure due to 

overloading of the subgrade. 
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.8 Any ruts occurring during construction shall be filled with additional 

subbase material and compacted to the specified density. 

 

3.3 Subsurface Drainage Trench Construction 

 

.1 Trench excavation shall be done in accordance with details of the project 

plans.  In all instances, excavation shall be done in such a way so as to 

prevent large voids from occurring in the sides and bottom of the trench.  

The graded surface shall be smooth and free of debris. 

 

.2 In the placement of the geotextile for subsurface drainage applications, the 

geotextile shall be placed loosely with no wrinkles or folds, and with no 

void spaces between the geotextile and the ground surface.  Successive 

panels of geotextiles shall be overlapped a minimum of 300mm, with the 

upstream panel overlapping the downstream panel. 

 

.3 In trenches equal to or greater than 300 mm in width, after placing the 

drainage aggregate, the geotextile shall be folded over the top of the 

backfill material in a manner to produce a minimum overlap of 300 mm.  

In trenches less than 300mm but greater than 100 mm wide, the overlap 

shall be equal to the width of the trench. 

 

.4 Should the geotextile be damaged during installation or drainage aggregate 

placement, a geotextile patch shall be placed over the damaged area, 

extending beyond the damaged area a distance of 300 mm, or the specified 

seam overlap, whichever is greater. 

 

.5 Placement of the drainage aggregate should proceed immediately 

following placement of the geotextile.  The geotextile should be covered 

with a minimum of 300 mm of loosely placed aggregate prior to 

compaction.  If a perforated collector pipe is to be installed in the trench, a 

bedding layer of drainage aggregate should be placed below the pipe, with 

the remainder of the aggregate placed to a minimum required construction 

depth. 

 

3.4 Permanent Erosion Control Construction 

 

.1 The geotextile shall be placed in direct contact with the soils without 

wrinkles or folds and anchored on a smooth graded surface approved by 

the Engineer.  The geotextile shall be placed in such a manner that 

placement of the overlying materials will not excessively stretch so as to 

tear the geotextile.  Anchoring of the terminal ends of the geotextile shall 

be accomplished through the use of anchor trenches or aprons at the crest 

and toe of the slope. 

 

.2 The geotextile shall be placed with the machine direction parallel to the 

direction of water flow, which is normally parallel to the slope for erosion 

control runoff and wave action (Figure 3.4.2A) and parallel to the stream 
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or channel in the case of streambank and channel protection (Figure 

3.4.2B).  Adjacent geotextile panels shall be joined by either sewing or 

overlapping.  Overlapped seams of roll ends shall be a minimum of 300 

mm except where placed under water.  In such instances, the overlap shall 

be a minimum of 1000 mm.  Overlaps of adjacent rolls shall be a minimum 

of 300 mm in all instances. 

 

Note: When overlapping, successive panels of geotextile shall be 

overlapped upstream over downstream, and/or upslope over downslope.  In 

cases where wave action or multidirectional flow is anticipated, all seams 

perpendicular to the direction of flow shall be sewn. 

 

 

  
Figure 3.4.2A Method of Placing Geotextile for Protection of Cut and Fill 

Slopes 

 

 

 

 

  
 

Figure 3.4.2B Method of Placing Geotextile for Streambank/Channel Protection 

 

.3 Care shall be taken during installation to avoid damage occurring to the 

geotextile as a result of the installation process.  Should the geotextile be 

damaged during installation, a geotextile patch shall be placed over the 

damaged area extending 1000 mm beyond the perimeter of the damage. 

 

.4 The armour system placement shall begin at the toe and proceed up the 

slope.  Placement shall take place so as to avoid stretching and subsequent 

tearing of the geotextile.  Riprap and heavy stone filling shall not be 
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dropped from a height of more than 300 mm.  Stone with a mass of more 

than 100 kg shall not be allowed to roll down the slope. 

 

.5 Slope Protection and smaller sizes of stone filling shall not be dropped 

from a height exceeding 1000 mm, or a demonstration provided showing 

that the placement procedures will not damage the geotextile.  In 

underwater applications, the geotextile and backfill materials shall be 

placed the same day.  All void spaces in the armour stone shall be 

backfilled with small stone to ensure full coverage. 

 

.6 Following placement of armour stone, grading of the slope shall not be 

permitted if the grading results in movement of the stone directly above 

the geotextile. 

 

.7 Field monitoring shall be performed to verify that the armour system 

placement does not damage the geotextile. 

 

.8 Any geotextile damaged during backfill placement shall be replaced as 

directed by the Engineer at the Contractor’s expense. 

 

 

 

END OF SECTION 
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31 32 19.13 Geogrid Granular Base Reinforcement 

 

1. GENERAL 

 

Materials and installation of polymeric geogrids used in road beds as reinforcement to provide 

tensile strength to the base. 

 

1.1 Related Sections 

 

.1 Submittal Procedures Section 01 33 00 

  

.2 Excavating, Trenching and Backfilling Section 31 23 33.01 

  

.3 Roadway Embankment Section 31 24 13 

  

.4 Sub-Drainage Section 33 46 16 

 

1.2 Measurement Procedures 

 

.1 Measure geogrid in square metres of surface covered by material. No 

allowance will be made for seams and overlaps. 

 

1.3 References 

 

.1 American Society for Testing and Materials International, (ASTM) 

 

a) ASTM D1248 Standard Specification for Polyethylene Plastics 

Extrusion Materials for Wire and Cable. 

 

b) ASTM D4101 Standard Specification for Polypropylene Injection 

and Extrusion Materials. 

 

c) ASTM D4218mStandard Test Method for Determination of 

Carbon Black Content in Polyethylene Compounds by the 

Muffle-Furnace Technique. 

 

d) ASTM D5262 Standard Test Method for Evaluating the 

Unconfined Tension Creep Behaviour of Geosynthetics. 

 

e) ASTM D6637mStandard Test Method for Determining Tensile 

Properties of Geogrids by the Single or Multi-Rib Tensile Method. 

 

f) Drexel University - Geosynthetic Research Institute (GRI). 

 

g) GRI GG2 Geogrid Junction Strength. 
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1.4 Submittals 

 

.1 Submit samples in accordance with Section 01 33 00 - Submittal 

Procedures. 

 

.2 Submit to the Engineer copies of mill test data and certificate, at least 4 

weeks prior to start of Work and in accordance with Section 01 33 00 - 

Submittal Procedures. 

 

1.5 Delivery, Storage, and Handling 

 

.1 During delivery and storage, protect geogrids from direct sunlight, 

ultraviolet rays, excessive heat, mud, dirt, dust, debris and rodents. 

 

2. PRODUCTS 

 

2.1 Material 

 

.1 Geogrid: open grid polymer having biaxial or triaxial orientation, free of 

striations, roughness, pinholes, blisters, undispersed raw materials or any 

sign of contamination by foreign matter. 

 

2.2 Biaxial 

 

.1 Roll width: 3.0 m minimum. 

 

.2 Roll length: 50 m minimum. 

 

.3 Rib thickness: 1.27 mm minimum. 

 

.4 Aperture size: 2 mm 

 

.5 Polymer: polypropylene: to ASTM D4101, high density polyethylene: to 

ASTM D1248 with inhibitors added to resist deterioration by ultra-violet 

and heat exposure. 

 

.6 Peak tensile strength: to ASTM D6637: 

 

a) Machine direction: minimum 19 KN/m. 

 

b) Cross machine direction: minimum 28 KN/m. 

 

.7 Tensile strength at 2% strain: to ASTM D6637: 

  

a) Machine direction: minimum 6.0 KN/m. 

 

b) Cross machine direction: minimum 9.0 KN/m. 
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.8 Rigid geogrid junction stiffness and efficiency: 

 

a) Stiffness: minimum 750,000 mg-cm. 

 

b) Efficiency: minimum 93 %. 

 

2.3 Triaxial 

 

.1 Roll width: 3.0 m minimum. 

 

.2 Roll length: 50 m minimum. 

 

.3 Index properties: 

 

a) Rib-pitch: 40 mm. 

 

b) Mid-rib thickness: 1.2 mm minimum. 

 

c) Mid-rib width: 1.1 mm minimum. 

 

d) Nodal thickness: 3.1 mm. 

 

.4 Structural Integrity: 

 

a) Radial stiffness at low (0.5%) strain: 225 kN/m. 

 

b) Aperture stability: 3.0 kg-cm / deg @ 5.0 kg-cm. 

 

c) Junction efficiency: 93%. 

 

3. EXECUTION 

 

3.1 Installation 

 

.1 Place geogrid material by unrolling onto graded surface in manner and 

locations indicated and retain in position in accordance with 

manufacturer's written recommendations. 

 

.2 Place geogrid on sloping surfaces in one continuous length from toe of 

slope to upper extent of geogrid. 

 

.3 Overlap each successive strip of geogrid 600 mm over previously laid 

strip. 

 

.4 Join successive strips of geogrid as recommended by manufacturer. 

 

.5 Protect geogrid from displacement, damage or deterioration before and 

during placement of overlay soil layers. 
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.6 After installation, cover with overlay layer within 10 days of placement. 

 

.7 Replace damaged or deteriorated geogrid to approval of the Engineer. 

 

.8 Place and compact soil layers in accordance with Sections 31 23 33.01 

31 24 13, and 33 46 16 - Sub-Drainage. 

 

3.2 Cleaning 

 

.1 Remove construction debris from project site and dispose of debris in an 

environmentally responsible and legal manner. 

 

3.3 Protection 

 

.1 Vehicular traffic not permitted directly on geogrid. 

END OF SECTION 
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31 32 41 Soil Insulation 

 

1. GENERAL 

 

This Section specifies requirements for supplying and installing soil insulation. 

 

1.1 Related Work 

 

.1 Excavating, Trenching and Backfilling Section 31 23 33.01 

 

.2 Roadway Embankments Section 31 24 13 

 

1.2 Delivery and Storage 

 

.1 During delivery and storage, protect insulation from direct sunlight, 

physical damage, and incompatible chemicals (solvents, petroleum 

products, etc.). On the job site, cover temporarily stored insulation with a 

light coloured tarpaulin. Insulation must not be exposed to flame or other 

ignition source. 

 

1.3 Measurement Procedures 

 

1.3.1 Utility Main Insulation 

 

Soil insulation will be measured in square metres of material installed for 

the thickness specified in the drawings, either in a horizontal layer or 

inverted U. No additional payment will be made for additional trench 

width and/or depth required to install soil insulation. 

 

1.3.2 Roadway Insulation 

 

Soil insulation will be measured in square metres of material installed for 

the thickness specified in the drawings. 

 

2. PRODUCTS 

 

Styrofoam H1-40 as manufactured by Dow Chemical Canada Inc., or approved equal. 

 

3. EXECUTION 

 

3.1 Utility Main Insulation 

 

.1 Complete trench excavation in accordance with Section 31 23 33.01. 

Increase trench width to accommodate required insulation width and/or 

depth. 

 

.2 Install pipeline and bedding material as specified in Section 31 23 33.01. 
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.3 Install soil insulation in accordance with Manufacturer's instructions and 

as approved by the City’s Engineer.   

 

.4 Backfill and compact trench in accordance with Section 31 23 33.01. 

 

3.2 Roadway Insulation 

 

.1 Complete roadway excavation and subgrade preparation in accordance 

with Section 31 24 13. 

 

.2 Place soil insulation as shown on the drawings. To prevent wind blow-off, 

pin in place with wooden skewers or weigh down with granular material. 

 

.3 Place and compact first lift of granular material carefully to prevent 

damage or displacement. 

 

.4 Place subsequent lifts of granular material and asphalt as specified. 

 

3.3 Protection 

 

.1 Do not permit passage of any vehicle directly on soil insulation at any 

time. 

 

 

END OF SECTION 
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31 36 00 Gabions 

 

1. GENERAL 

 

This Section specifies requirements for supply and installation of baskets and/or mats fabricated 

from wire mesh or geogrids filled with stone. A gabion structure consists of a number of baskets 

or mats connected together so that joints between baskets and/or mats are as strong as mesh, 

making a monolithic structure. 

 

1.1 Related Work 

 

.1 Geotextiles Section 31 32 19.01 

 

1.2 References 

 

.1 ANSI/ASTM D 638 M, Test Method for Tensile Properties of Plastic 

(metric). 

 

.2 ASTM A 313, Specification for Chromium-Nickel Stainless and Heat 

Resisting Steel Spring Wire. 

 

.3 ASTM A 764, Specification for Steel Wire, Carbon, Drawn, Galvanized, 

and Galvanized at Size for Mechanical Springs. 

 

.4 CAN/CSA-G164, Hot Dip Galvanizing of Irregularly Shaped Articles. 

 

1.3 Measurement Procedures 

 

.1 Installation of gabions will be measured in cubic metres and will include 

excavation and preparation of foundation bed, supply and installation of 

graded stone fill, and supply, transporting, placing, installation, backfill, 

and compaction. 

 

2. PRODUCTS 

 

2.1 Materials 

 

2.1.1 Gabion Baskets 

 

.1 Factory fabricated so that sides, ends, lid, and internal diaphragms 

readily assemble at site into rectangular baskets of sizes as 

indicated. 

 

.2 Single unit construction or with joints having strength and 

flexibility equal to that of mesh. 
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.3 When length exceeds horizontal width, provide diaphragms of 

same mesh as gabion walls to divide basket into equal cells of 

length not in excess of horizontal width. 

 

2.1.2 Wire Mesh Gabions 

 

.1 Wire mesh to be uniform hexagonal pattern wire woven in triple 

twist pattern with openings of approximately 80 mm x 100 mm 

and fabricated to be non-raveling. Perimeter edges of mesh to be 

securely selvedged so that joints formed by connecting selvedges 

are as strong as body of mesh. 

 

.2 Wire to have the following dimensions: 

 

    a) Mesh:  3.0 mm diameter. 

    b) Selvedges:  3.8 mm diameter. 

    c) Binding:  2.0 mm diameter. 

 

.3 Wire is to be hot dip galvanized with minimum coverage of 260 

g/m2 to CSA G164. 

 

.4 Interlocking wire fasteners are to be galvanized steel to ASTM A 

764, finish 1, class 1, type 3. 

 

2.1.3 Geogrid Gabions 

 

.1 Geogrid mesh to be rigid type, uniform, square pattern, non-

corrosive, high density polyethylene with inhibitors added to resist 

deterioration by ultra-violet and heat exposure. Geogrid openings 

to be 50 mm x 50 mm. 

 

.2 Geogrid to have the following mechanical properties:  

 

a) Tensile modulus at 2% elongation:  to ANSI/ASTM 

D638M, modified to manufacturer’s recommendations, 

minimum 290 kN/m. 

 

b) Junction strength:  to ANSI/ASTM D 638M, modified to 

manufacturer’s recommendations, minimum 90% of single 

rib strength. 

 

2.1.4 Gabion Mats 

 

.1 Factory fabricated so that sides, ends, lid, and internal diaphragms 

readily assemble at site into rectangular mats. 

 

.2 Single unit construction or with joints having strength and 

flexibility equal to that of mesh. 
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.3 When length exceeds horizontal width, provide diaphragms of 

same mesh as gabion walls to divide mat into equal cells not in 

excess of 1 m x 3 m. 

   

2.1.5 Wire Mesh Gabion Mats 

 

.1 Wire mesh to be uniform hexagonal pattern wire woven in triple 

twist pattern with openings of approximately 80 mm x 100 mm 

and fabricated to be non-raveling. Perimeter edges of mesh to be 

securely selvedged so that joints formed by connecting selvedges 

are as strong as body of mesh. 

 

   .2 Wire to have the following dimensions: 

 

    a) Mesh:  2.20 mm diameter. 

    b) Selvedges:  2.65 mm diameter. 

    c) Binding:  2.20 mm diameter. 

 

.3 Wire is to be hot dip galvanized with minimum coverage of 260 

g/m2 to CSA G164. 

 

.4 Interlocking wire fasteners are to be galvanized steel to ASTM A 

764, finish 1, class 1, type 3, stainless steel to ASTM A 313. 

 

2.1.6 Geogrid Gabion Mats 

 

.1 Geogrid mesh to be rigid type, uniform, square pattern, non-

corrosive, high density polyethylene with inhibitors added to resist 

deterioration by ultra-violet and heat exposure. Geogrid openings 

to be 50 mm x 50 mm. 

 

.2 Geogrid to have the following mechanical properties:  

 

a) Tensile modulus at 2% elongation:  to ANSI/ASTM 

D638M, modified to manufacturer’s recommendations, 

minimum 290 kN/m. 

 

b) Junction strength:  to ANSI/ASTM D 638M, modified to 

manufacturer’s recommendations, minimum 90% of single 

rib strength. 

 

2.1.7 Stone Fill 

 

.1 Hard, durable, abrasion resistant such that it will not disintegrate 

from action of wetting and drying, wave action, freezing and 

thawing cycles. 
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.2 Minimum 100 mm to maximum 200 mm dimension for individual 

stones. 

 

2.1.8 Geotextile filter: 

 

.1 Refer to Section 31 32 19.01 Geotextiles. 

 

3. EXECUTION 

 

3.1 Installation 

 

.1 Install gabions and geotextiles to lines and grades as indicated. Follow 

manufacturer’s instructions in assembling baskets and mats. 

 

.2 Excavate for and backfill behind gabions in accordance with Section 

31 23 33.01 – Excavating, Trenching and Backfilling 

 

3.2 Placing Gabions 

 

.1 Wherever possible, place baskets and mats in position prior to filling with 

stones. 

 

.2 Join adjacent baskets and mats together at corners as recommended by 

manufacturer, so that joints are as strong as mesh. 

 

3.3 Filling Baskets and Mats 

 

.1 Tension geogrid gabions according to manufacturer’s instructions before 

filling with stone. Do not release wall tension until sufficient stone fill has 

been placed to prevent wall slackening. 

 

.2 On exposed faces of gabions, place stones by hand with flattest surfaces 

bearing against face mesh to produce satisfactory alignment and 

appearance. 

 

.3 For wire mesh gabions, fill gabion cells in lifts not exceeding 300 mm and 

connect opposite walls with two tie wires after each lift. 

 

.4 For geogrid gabions, fill cells in lifts not exceeding 300 mm and connect 

opposite walls with two polyethylene braids after each lift. 

 

 

END OF SECTION 
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31 37 00 Rip-Rap 

 

1. GENERAL 

 

This Section specifies requirements for supplying and placing rock rip-rap. 

 

1.1 Related Work 

 

.1 Geotextiles Section 31 32 19.01 

  

.2 Pipe Culverts Section 33 42 13 

 

1.2 References 

 

.1 CAN/CSA-A5, Portland Cement. 

 

.2 CSA A82.56, Aggregate for Masonry Mortar. 

 

.3 CAN/CSA-A23, Concrete Material and Methods of Concrete 

Construction. 

 

1.3 Measurement Procedures 

 

.1 Rip-rap without cement mortar will be measured in square metres of 

material placed. 

 

.2 Rip-rap with cement mortar will be measured in square metres in place, 

including supply of rip rap and mortar, hauling, site preparation, and 

placing and finishing of the material. 

 

2. PRODUCTS 

 

2.1 Stone 

 

.1 Hard, dense, durable stone, free from seams, cracks, or other structural 

defects, to meet the following size distribution for the use intended: 

  

Nominal Diameter of 

175mm 

Equivalent 

Diameter 

(mm) 

Percentage (by weight) of Riprap Greater 

than Equivalent Diameter 

300 0% 

200 20% - 50% 

175 50% - 80% 

125 100% 

Note: Sizes are equivalent spherical diameter and are for guidance only.  The minimum 

dimensions of any single rock shall be not less than one third of its maximum dimension 
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2.2 Cement Mortar 

 

  .1 Cement:  To CAN/CSA-A5, type 10. 

 

  .2 Sand for mortar:  To CSA A82.56. 

 

.3 Mortar mix: One part by volume of cement to three parts sand, to 

consistency approved by Engineer. 

 

2.3 Geotextile 

 

  .1 To Section 31 32 19.01 Geotextiles. 

 

3. EXECUTION 

 

3.1 Placing 

 

.1 Where rip-rap is to be placed on slopes, excavate trench at toe of slope to 

dimensions as indicated. 

 

.2 Fine grade area to be rip-rapped to uniform, even surface. Fill depressions 

with suitable material and compact to provide firm bed. 

 

.3 Place geotextile on prepared surface in accordance with Section 

31 32 19.01, Geotextiles and as indicated. Place rip-rap on geotextile so as 

to avoid puncturing geotextile. Do not drive vehicles directly on 

geotextile. 

 

.4 Place rip-rap to thickness and details as indicated. 

 

.5 Place stones in manner approved by Engineer to secure surface and create 

a stable mass. Place larger stones at bottom of slopes. 

 

3.2 Hand Placing 

 

.1 Use larger stones for lower courses and as headers for subsequent courses. 

 

.2 Stagger vertical joints and fill voids with rock spalls or cobbles. 

 

.3 Finish surface even, free of large openings, and neat in appearance. 

 

3.3 Mortar 

 

.1 Use mortar within one hour after water has been added. Do not add 

additional water after initial mixing. 

 

.2 Commence applying mortar at bottom courses and work upward 

completely filling voids except for sub drainage relief holes as indicated, 
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and leaving outer faces of stones exposed. Remove excess mortar to 

expose faces of stones. 

 

.3 Cure and protect mortar in accordance with CAN/CSA-A23.1 using 

absorptive mats or fabric kept continuously wet. 

 

 

END OF SECTION 
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EXTERIOR IMPROVEMENTS 

Section 32 01 11.01 Pavement Cleaning and Marking Removal  

Section 32 01 11.02 Pavement Crack Cleaning and Filling 

Section 32 01 16.13 Reshaping Asphalt Pavement (Milling)  

Section 32 01 16.74 Hot-in-Place Asphalt Recycling  

Section 32 01 18 Routing and Sealing Pavement Cracks 

Section 32 01 90.33 Tree and Shrub Preservation 

Section 32 11 16.01 Granular Sub-Base  

Section 32 11 16.02 Granular Base  

Section 32 11 17 Reshaping Granular Roadbed  

Section 32 11 43 Full Depth Reclamation Using Foamed Asphalt 

Section 32 12 13.16 Asphalt Tack Coat  

Section 32 12 13.23 Asphalt Prime Coat  

Section 32 12 16.13 Plant Mix Asphalt Concrete Paving  

Section 32 12 16.16 Road Mix Asphalt Paving  

Section 32 12 16.19 Warm Mix Asphalt Paving  

Section 32 12 16.23 Composition of Recycled Asphalt Materials 

Section 32 12 36.14 Chip Seal Coat  

Section 32 12 36.19 Microsurfacing 

Section 32 12 50 Asphaltic Concrete Overlay Paving  

Section 32 14 13 Precast Concrete Unit Paving  

Section 32 15 60 Roadway Dust Control  

Section 32 16 15 Concrete Work  

Section 32 16 15.02 Concrete Inspection Deficiencies  

Section 32 16 19 Asphaltic Concrete Curbs 
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Section 32 17 13.19 Precast Concrete Parking Curbs 

Section 32 17 23 Pavement Marking: General 

Section 32 17 23.13 Painted Traffic Lines and Markings  

Section 32 17 23.23 Thermoplastic Pavement Markings  

Section 32 17 23.33 Spray Plastic Pavement Markings  

Section 32 17 23.43 Cold Plastic Pavement Markings  

Section 32 20 00 Slabjacking 

Section 32 31 13 Chain Link Fences and Gates 

Section 32 31 26 Post Fences and PUL Barriers 

Section 32 32 30 Interlocking Block Retaining Wall  

Section 32 91 19.13 Topsoil and Finish Grading  

Section 32 92 19.13 Mechanical Seeding  

Section 32 92 19.16 Hydraulic Seeding  

Section 32 92 23 Sodding  

Section 32 93 10 Planting of Trees, Shrubs, and Ground Covers  

Section 32 93 43.01 Tree Pruning  

Section 32 94 13 Park, PUL, Playground Equipment 

Section 32 93 14 Landscape Maintenance Requirements 
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32 01 11.01 Pavement Cleaning and Marking Removal 

 

1. GENERAL 

 

This Section specifies requirements for removal of pavement markings and cleaning pavement 

surfaces. 

 

1.1 Related Work 

 

.1 Painted Traffic Lines and Markings Section 32 17 23.13 

   

.2 Thermoplastic Pavement Markings Section 32 17 23.23 

 

1.2 Measurement Procedures 

 

.1 Lines removed to be measured in linear metres for each type of marking 

material. 

 

.2 Symbols and letters removed to be measured in units specified in the unit 

price schedule. 

 

.3 Unit price tendered for removal to include tack coat and asphalt repair 

where required by this Section. 

 

.4 No additional payment will be made for pavement cleaning or sweeping. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Abrasives used for removal of painted pavement markings to be products 

specially designed for sand blasting. 

 

.2 Class 10 asphaltic concrete pavement to Section 32 12 16.13. 

 

.3 Tack coat to Section 32 12 13.16. 

 

.4 System 400 is not an approved removal material. 

 

3. EXECUTION 

 

3.1 Removals 

 

.1 In areas designated, remove: 

   

a) Removal Processes that are not approved include: painting or 

blacking out the marking (including System 400) and/or leaving 

the marking to wear out over time. 
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b) Thermoplastic in-laid lines by grinding out the marking material 

and replacing with either a bituminous slurry seal or black 

pigmented thermoplastic material, which method to be detailed in 

the Contract specific Special Provisions.  

 

c) Thermoplastic in-laid symbols by grinding out marking material 

and replacing with either a bituminous slurry seal or black 

pigmented thermoplastic material, which method to be detailed in 

the Contract specific Special Provisions.  

 

d) Spray type and cold plastic lines and symbols by grinding off 

marking material. Do not damage underlying asphalt. 

 

e) Paint markings by sand blasting, do not damage underlying 

asphalt. 

 

.2 Exercise care to avoid dislodgement of coarse aggregate particles, 

excessive removal of fines, damage to bituminous binder, or damage to 

joint and crack sealers. 

 

.3 Heater milling equipment not to be used. 

 

.4 All residue from operations to be removed from site and disposed of by 

Contractor. 

 

3.2 Repair 

 

.1 No repair is required for removal of painted, spray type and/or cold 

pavement markings. 

   

.2 Grooves remaining after removal of thermoplastic inlaid pavement 

markings are to be filled using Class 10 asphaltic concrete pavement to 

Section 32 12 16.13. Apply tack coat before placing asphalt mix. 

 

3.3 Pavement Surface Cleaning 

 

.1 Remove all pavement repair sealing compound to be level with the 

pavement surface as directed by Engineer.  

 

.2 Remove the following substances from pavement surface by methods 

approved by the Engineer. Substances including but not limited to: Dust, 

dirt, sediment, paint, loose material, oil, grease and animal feces. 

 

.3 Sweeping and Cleaning: Sweep the existing pavement surface with an 

approved mechanical sweeper. Remove all residual debris and 

accumulations of deleterious material. 

 

.4 Dispose of all deleterious material and debris as directed by the Engineer. 
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END OF SECTION
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32 01 11.02 Pavement Crack Cleaning and Filling 

 

1. GENERAL 

 

This Section specifies requirements for repairing cracks in pavement surfaces prior to surface 

treatments or overlays (crown paving). 

 

1.1 Samples 

 

.1 Submit to Engineer, at least two weeks prior to commencing work, the 

following samples of materials proposed for use: 

 

a) One 4 L container of asphalt material. Submit emulsions in a 

plastic container. 

 

b) One 20 kg sample of each aggregate gradation. 

 

.2 Provide access for Engineer to sample materials actually incorporated into 

work as required. 

 

1.2 Measurement Procedures 

 

.1 Pavement crack cleaning and filling to be measured and paid for by metre 

of crack successfully sealed. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Anionic emulsified asphalt to CAN2-16.2, grade SS-1. 

 

.2 Cutback asphalt to CAN2-16.1 grade RC-250. 

 

.3 Aggregate for crack filling to be clean sand or crushed screenings with a 

sand equivalent not less than 45% when tested to ASTM D2419. 

 

.4 Aggregate gradation to be within following limits when tested to ASTM 

C136 and ASTM C117 (AASHTO T27 and T11). 

 

a) For sand-asphalt slurry using emulsion: 

 

Sieve Size (microns) % Passing 

2,500 100 

315 25 – 50 

200 12 – 30 
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b) For sand asphalt mix using cutback asphalt: 

  

Sieve Size (microns) % Passing 

2,500 100 

80 0 - 8 

 

.5 Mixing water: potable. 

 

2.2 Mixes 

 

.1 Determine exact proportions for preparing filling mixes by site conditions 

and subject to approval of Engineer. 

 

.2 Prepare sand asphalt slurry or mix with approximate following 

proportions: 

 

a) 50 kg of aggregates. 

 

b) 10 to 16 L of asphalt. 

 

c) Water to produce uniform slurry of consistency to achieve full 

penetration into cracks. 

 

3. EXECUTION 

 

3.1 Application Equipment 

 

.1 Pouring pots or approved pressure wand. 

 

3.2 Preparation 

 

.1 Clean cracks designated by Engineer. 

 

.2 Remove by use of hooks or other suitable tools and loose materials from 

spalled edges, from surface and to a minimum depth of 50 mm. 

 

.3 Clean loose material from cracks with compressed air, free of oil and 

water, applied at pressure not less than 550 kPa, or by other approved 

means. 

 

.4 Dispose of material removed from cracks as directed. Do not contaminate 

drainage system. 

 

3.3 Crack Filling 

 

.1 Fill cracks exceeding a width of 3 mm. 
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.2 Fill cracks when air temperature is above 10 C and daily low temperature 

does not fall below 5 C, and no rain is forecast. 

 

.3 Cracks shall be clean and dry. 

 

.4 Fill and tamp cracks to minimum 50 mm depth and level with pavement 

surface. Due to shrinkage of mixture, two or more separate applications 

may be required for tight sealing. 

 

.5 Remove and dispose of excess filler material as directed. 

 

 

END OF SECTION 
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32 01 16.13 Reshaping Asphalt Pavement (Milling) 

 

1. GENERAL 

 

This Section specifies requirements for milling or grinding existing asphalt pavement to lines, 

grades, and typical cross sections indicated on plans or as established by Engineer. 

 

1.1 Related Work 

 

.1 Pavement Surface Cleaning Section 32 01 11.01 

  

.2 Asphaltic Concrete Overlay Paving Section 32 12 50 

 

 

1.2 Measurement Procedures  

 

.1 Milling of existing asphalt pavements to be measured in square metres of 

actual surface area milled, for the area milled in each depth category as 

specified on unit price table. Depths to be based on the average of the cut 

cross sections, as measured by Engineer at 20 m intervals. 

 

.2 Payment will be full compensation for cold milling the asphalt pavement, 

repairing any defects, sweeping the milled surface, loading the reclaimed 

asphalt pavement (RAP) into trucks, stockpiling or disposing of the RAP 

and quality control testing as required.  

 

.3 Should the Contractor retain ownership of the RAP material in lieu of 

delivering it and stockpiling it at the City’s crushed concrete and RAP 

disposal site, the City shall be credited $10/tonne. 

 

1.3 Protection 

 

.1 Protect existing pavement, traffic detector loops, home runs, light units, 

and structures as detailed in the design from damages. In event of damage 

immediately replace or make repairs to approval of Engineer and at no 

additional cost to Owner. 

 

2. PRODUCTS 

 

.1 Millings that are specified to be salvaged and reused in the production of RAP 

shall meet the following gradation requirements. 

 

Sieve Size, µm  

(CGSB 8-2M)  
Percent Passing 

(%) 
125,000 100 

80,000 99-100 

40,000 95- 100 
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3. EXECUTION 

 

3.1 Preparation 

 

.1 Inspect site and verify with Engineer areas designated for milling. 

 

.2 Arrange for temporary traffic control in areas where signal light traffic 

detector loops and home runs are to be removed. 

 

.3 The Contractor shall make every effort to minimize the time between 

milling and paving. Paving in excess of 2 weeks after milling requires 

special approval from the Engineer. 

 

3.2 Equipment 

 

.1 The contractor shall use equipment with automatic grade and slope 

controls, capable of cold milling existing asphalt pavement to an accurate 

depth of cut, profile and cross slope and shall be capable of loading the 

milled material directly into trucks.  

 

.2 Use cold milling or grinding equipment capable of removing part of 

asphalt pavement surface to depths or grades indicated with a tolerance of 

10 mm within areas designated. 

 

.3 Sweeping and collecting equipment capable of removing all residue from 

planing operation. 

 

.4 Apply water as necessary during milling operation to suppress dust. 

 

3.3 Asphalt Removal 

 

.1 Cold milling asphalt pavement shall be performed in a manner which 

prevents the tearing and breaking of underlying and adjacent pavement 

and the contamination of the Reclaimed Asphalt Pavement (RAP) with 

granular, subgrade or deleterious materials.  

 

.2 Mill asphalt pavement to grade and cross section dimensions indicated or 

directed by the Engineer. 

 

.3 Exercise care to avoid disturbance to pavement or other work designated 

to remain. 

 

.4 Keep drainage system clear of loose and waste materials. 

 

.5 Asphalt is to be removed to a uniform level including areas surrounding 

valves, manholes or other appurtenances. 

 

.6 Remove all residue materials resulting from milling operation. 
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.7 The milled roadway surface shall be swept clean prior to opening to 

traffic. At locations including but not limited to urban areas and bridge 

decks, the contractor shall sweep the surface in a manner which minimizes 

dust.  

 

.8 Surface to be left in a condition that can be reopened to traffic following 

removal of grindings. No vertical or longitudinal cuts greater than 40 mm 

are to be left in travel-bearing lanes.  

 

.9 The contractor shall promptly repair any localized areas of distress in the 

milled surface that may present a hazard to traffic. 

 

.10 Milling will include removal of asphalt around manholes and valves at 

locations determined by the Engineer. The Contractor is to spray paint 

manholes and valves to make them visible to motorists. 

 

3.4 Ownership of RAP Materials 

 

.1 Ownership of the RAP will be specified and shall be done of a 

combination of the following: 

 

a) City Ownership of the RAP - The City will retain ownership of the 

RAP material, and the Contractor shall haul it to 92 Street / Park 

Road, or other approved locations closer to the milled areas. 

 

b) Contractor Ownership of the RAP – The Contractor will assume 

ownership of the RAP material and shall haul it from the roadway 

to their own storage site. Payment adjustments shall be made as per 

Clause 1.2.3 in this Section. 

 

3.5 Disposal of Materials 

 

.1  All milled asphalt is to be removed and disposed at the site indicated in the 

Contract unless otherwise directed by the Municipal Engineer. 

 

.2 If material is to be stockpiled, the stockpile shall not exceed 4 metres in 

height. No equipment shall be allowed to run on or up the side of the 

stockpile. 

 

.3 Unless directed otherwise by the Engineer and/or the Municipal Engineer, 

the Contractor shall be required to "heap" the stockpile by means of a 

large front-end loader a minimum of one time per day. 

 

.4 Disposal of all removed base material, asphalt concrete pavement and 

concrete shall be the responsibility of the Contractor unless specified in 

the Contract or directed by the Municipal Engineer. 

 

.5 Disposal of clean fill shall be the responsibility of the Contractor unless 
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specified in the Contract or directed by the Municipal Engineer. 

 

3.6 Finish Tolerances 

 

.1 At the point of daily termination of cold milling operations, changes in 

roadway surface profile or cross-section and transverse joints shall be 

limited to 50 mm with a one meter taper constructed of compacted 

millings or hot asphaltic material compacted and placed on a removable 

sacrificial surface. Longitudinal transitions shall be a maximum of 25 mm 

vertically per metre.  

 

 

 

END OF SECTION 
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32 01 16.74 Hot-In-Place Asphalt Recycling 

 

1. GENERAL 

 

Hot-in-place recycling shall consist of heating the existing asphalt concrete pavement, milling 

the heated pavement, mixing the milled material, adding as directed fresh aggregate (coated or 

uncoated), new hot-mix asphaltic concrete pavement, asphalt cement, and/or rejuvenating agent 

and spreading and compacting the resultant mixture, all in one continuous operation, to the 

depths, lines, grades, and dimensions shown on the plans or designated by the Engineer. 

 

1.1 Related Work 

 

.1 Aggregate Materials Section 31 05 16 

  

.2 Plant Mix Asphalt Paving Section 32 12 16.13 

  

.3 Pavement Surface Cleaning Section 32 01 11.01 

  

.4 Painted Traffic Lines and Markings Section 32 17 23.13 

  

.5 Thermoplastic Pavement Markings Section 32 17 23.23 

 

1.2 Measurement for Payment 

 

.1 Hot-in-place recycling shall be measured in square metres of surface area 

completed to the depth specified. 

 

.2 Rejuvenating agent shall be measured in litres. 

 

.3 Asphalt cement shall be measured in litres. 

 

.4 Hot-mix asphaltic concrete shall be measured in tonnes. 

 

.5 Aggregate shall be measured in tonnes. 

 

.6 Pavement surface cleaning shall be considered incidental to the work done 

under this Section. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Asphalt cement: penetration grade 150 - 200 to ASTM D946. 

 

.2 Rejuvenating agent: Witco Chemical Company Cyclogen "L" or approved 

equal, conforming to ASTM D4552. 

 

.3 Aggregate: the aggregate used in the new hot-mix asphalt, as an addition 
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without an asphalt cement coating, or as an addition with an asphalt 

cement coating, shall conform to the requirements of Section 31 05 16. 

Gradation to be specified in the mix design provided by the Owner. 

 

.4 Hot-mix asphalt: new hot-mix asphalt used in the work shall conform to 

Section 32 12 16.13 and the mix design specification provided by the 

Owner. 

 

.5 Recycled hot-mix asphalt: the completed hot-in-place recycled hot-mix 

asphalt shall meet the requirements of ASTM D3515 and the mix design 

specification provided by the Owner. 

 

2.2 Mix Design 

 

.1 The asphaltic concrete mixture design will be supplied by the Owner. The 

following information will be specified in the mix design based on test 

samples taken from the existing pavement. 

 

a) Asphalt binder content of the existing asphaltic concrete pavement 

to be recycled. 

 

b) Penetration at 25 C and viscosity at 60 C of asphalt cement 

contained in the asphaltic concrete pavement to be recycled. 

 

c) Gradation of the asphaltic concrete pavement to be recycled. 

 

d) Gradation of new aggregate. 

 

e) Percent asphalt cement to be added to new aggregate. 

 

f) Type and amount of rejuvenating agent to be added. 

 

g) Penetration at 25 C and viscosity at 60 C of asphalt cement in the 

recycled mixture (includes asphalt from pavement to be recycled, 

new asphalt cement, and rejuvenating agent). 

 

h) Aggregate gradation of recycled mixture (includes aggregate in 

pavement to be recycled and new aggregate). 

 

i) Stability and volume analysis information as described in the 

Asphalt Institute Manual, MS-2; Mix Design Methods for Asphalt 

Concrete and Other Hot-mix Types (Current Edition). 
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3. EXECUTION 

 

3.1 Equipment 

 

.1 Heating/milling equipment shall be capable of multi-phase heating/milling 

in which the first unit heats and mills the pavement to partial depth while 

the following units heat and mill the remaining pavement to the total 

specified depth without charring the asphalt binder. Single phase 

equipment, where the total specified depth of pavement is processed 

(milled and heated) at one point in the operation, will not be permitted. 

 

.2 Distribution and blending units shall be capable of the following: 

 

a) Positive feed and shut-off of the rejuvenating agent. 

 

b) Control of the quantity of the rejuvenating agent to be metered into 

the material being processed at a controlled and uniform rate. 

 

c) Enable fresh aggregate (coated or uncoated) to be metered into the 

material being processed at a controlled and uniform rate. 

 

d) Enable new hot-mix asphaltic concrete pavement to be metered 

into the material processed at a controlled and uniform rate. 

 

e) Uniformly mixing of the recycled pavement, rejuvenating agent, 

new aggregate (coated or uncoated) and/or new hot-mix asphaltic 

concrete pavement in a pugmill, continuous mixing chamber to the 

requirements of the mix design. 

 

.3 Levelling unit: mechanical paver capable of spreading the mix within the 

specified tolerances, true to line, grade, and crown indicated. 

 

.4 Compaction: sufficient number of self-propelled rollers of type and weight 

necessary to obtain specified density of compacted mix. 

 

3.2 Cleaning of Existing Surface 

 

.1 Clean existing surface of all dirt, fabric, rubberized materials, crack 

sealant, oils, and other objectionable materials in accordance with Section 

32 01 11.01. 

 

3.3 Protection 

 

.1 It shall be the responsibility of the Contractor to protect adjacent 

landscape from damage by shielding and/or water spray or other methods 

approved by the Engineer. 
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3.4 Construction 

 

3.4.1 Heating and Milling/Scarifying 

 

.1 The existing asphalt surface shall be heated a minimum of 100 mm 

wider on each side than the width being processed. The processing 

width shall be as shown on the plans or as directed by the 

Engineer. The temperature of the asphalt material prior to milling 

shall not be greater than 155 C. 

 

3.4.2 Addition of Rejuvenating Agent 

 

.1 The recycler unit shall be equipped to enable rejuvenating agent to 

be uniformly added to the heated and milled mixture. Such 

equipment shall provide for the following: 

 

a) Positive feed and shut-off, interlocked to the movement and 

processing rate of the recycler. 

 

b) Control of the quantity of rejuvenating agent to  0.25 l/m2 

from the application rate as specified by the mix design. 

 

c) Measurement of the total volume used by means of a 

calibrated metering device capable of recording 

accumulated litres to an accuracy of  2%. Calibration of 

the metering device in the presence of the Engineer, or by 

some other means acceptable to the Engineer, shall be done 

prior to the production of hot-in-place recycled material. 

 

d) Heating and maintaining the temperature in a range of 120 

C to 155 C. The temperature established by the Engineer 

shall not vary by more than  5 C from the target value, 

and shall always be above the lower limit of 120 C. 

 

.2 The Contractor shall uniformly mix the required rejuvenating agent 

into the mix being recycled at the rate specified by the mix design. 

 

3.4.3 Addition of Fresh Aggregate 

 

.1 If fresh aggregate (coated or uncoated) is required, as specified in 

the mix design, then the Contractor shall provide material meeting 

the specifications for fresh aggregate (coated or uncoated). If 

precoated aggregate is to be used, then the estimated range of 

asphalt content required is from 1% to 3.5% by weight of dry 

aggregate. The Contractor will be responsible to ensure that the 

asphalt plant is properly calibrated to produce precoated aggregate 

within this low asphalt content range. 



 

HOT-IN-PLACE ASPHALT 
RECYLING 

 
Section 32 01 16.74 

 

 

V2019   Page 215 of 609 

The processed fresh aggregate (coated or uncoated) shall be added 

to the hot-in-place recycling operation at the rate specified in the 

mix design to form a recycled mixture. 

 

3.4.4 Addition of New Asphaltic Concrete Pavement 

 

.1 If new asphaltic concrete pavement is required, as specified in the 

mix design, then the Contractor shall provide material meeting the 

specifications for new asphaltic concrete pavement. The new 

asphaltic concrete pavement shall be added to the hot-in-place 

recycling operation at the rate specified in the mix design to form a 

recycled mixture. 

 

3.4.5 Blending, Mixing, Spreading, and Levelling 

 

.1 The recycled pavement materials, rejuvenating agent (if required), 

fresh aggregate (if required), new asphaltic concrete pavement (if 

required), shall be fed into a mixing unit and thoroughly mixed. 

The resulting mixture shall be fed into a spreading and levelling 

unit. 

 

3.4.6 Placing 

 

.1 Place asphalt concrete to thicknesses, grades and lines indicated on 

Drawings, or directed by Engineer. 

 

.2 Place asphalt concrete in compacted lifts of 75 mm maximum 

depth. 

 

.3 Spread and strike off mixture with mechanical finisher. 

 

.4 Construct longitudinal joints and edges parallel to line markings. 

Lines for paver to follow parallel to centre line of proposed 

pavement. Position and operate paver to follow established line 

closely. 

 

.5 If segregation occurs, immediately suspend spreading operation 

until cause is determined and corrected. 

 

.6 Correct irregularities in surface of pavement course directly behind 

paver. Remove by shovel or lute excess material forming high 

spots. Fill and smooth indented areas with hot-mix. Do not 

broadcast material over such areas. 

 

.7 Do not throw surplus material on freshly screeded surfaces. 
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3.4.7 Compacting 

 

.1 Roll asphalt continuously to specified density. 

 

.2 Provide at least one pneumatic-tired roller and one steel-wheeled 

roller, and as many additional rollers as necessary to achieve 

specified pavement density. 

 

.3 Start rolling operations as soon as placed mixture can bear weight 

of roller without undue displacement of material or cracking of 

surface. Initial rolling to be done using a steel-wheeled roller to 

prevent pick-up. 

 

.4 Operate roller slowly on first pass to avoid displacement of 

material. For subsequent rolling do not exceed 5 km/h for 

steel-wheeled rollers and 8 km/h for pneumatic-tired rollers. 

 

.5 Overlap successive trips of roller by at least one-half width of 

roller and vary trip lengths. 

 

.6 Keep wheels of roller slightly moistened with water to prevent 

pick-up of material but do not over water. 

 

.7 After longitudinal joints and edges have been compacted, start 

rolling longitudinally at low side and progress to high side. 

 

.8 Where rolling causes displacement of material, loosen affected 

areas at once with lutes or shovels and restore to original grade of 

loose material before re-rolling. 

 

.9 Do not permit heavy equipment or rollers to stand on finished 

surface before it has been compacted and has thoroughly cooled. 

 

3.4.8 Joints 

 

.1 The heating unit shall supply heat a minimum of 100 mm beyond 

the width of recycling. When a pass is adjacent to a previously 

placed mat, the heating shall extend 150 mm into the adjacent mat 

and the joint shall be located a minimum of 100 mm into the 

previously placed mat. 

 

3.5 Finish Tolerances 

 

.1 Finished asphalt surface to be within 5 mm of design elevation but not 

uniformly high or low. 

 

.2 Finished asphalt surface not to have irregularities exceeding 5 mm when 

checked with a 3 m straight edge placed in any direction. 
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3.6 Surface Irregularities and Defects 

 

.1 Correct irregularities which develop before completion of rolling by 

loosening surface mix and removing or adding material as required. If 

irregularities or defects remain after final compaction, remove surface 

course promptly and lay new material to form a true and even surface and 

compact immediately to specified density. 

 

.2 Repair areas showing checking or hairline cracking. 

 

3.7 Field Quality Testing 

 

.1 A materials testing firm may be hired by Owner, to carry out field quality 

tests as follows: 

 

a) Aggregate Gradation:  One aggregate gradation test for each 300 

tonnes of production, or at least one per day (ASTM C136). 

 

b) Mix Quality:  One test of three briquettes for each 300 tonnes of 

production, or at least one test per day for each of: 

 

i) Marshall Stability. 

 

ii) Specific Gravity. 

 

iii) Air Voids and VMA. 

 

iv) Flow Index. 

 

v) Asphaltic Content Extraction. 

 

c) Field Density:  After asphaltic concrete has been laid and 

compacted, one pavement core from approximately each 1000 m2 

of pavement will be obtained at locations determined by Engineer. 

Density of core will be measured and compared with the Marshall 

Density taken from field samples of the asphalt mix placed in the 

area of the core. 

 

.2 If core test results fail to satisfy density requirements as specified, 

Contractor shall immediately modify construction procedures to produce a 

uniformly compacted surface which will satisfy density requirements. 

Sections with inadequate compaction shall be subject to a payment 

reduction as defined under Clause 3.4.13, or rejected, as directed by 

Engineer. 

 

The core test result will be deemed to represent the approximate 1000 m2 

area from which it was taken depending on location of other cores taken. 

Boundaries of area represented will be determined by Engineer. 
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If initial core is found to be deficient two additional cores within each 

deficient area may be taken by an independent qualified testing firm at 

Contractor's expense, in locations approved by Engineer. In this case, 

additional core test results will be averaged with first result to represent 

area in question. 

 

.3 Contractor shall give written notice to Engineer 24 hours in advance of any 

paving operations to make arrangements for testing. 

 

.4 If test results indicate non-compliance with Specifications, pavement may 

be rejected by Engineer. Pavement thus rejected shall be removed and 

replaced at Contractor's expense. 

 

.5 Cost of additional testing made necessary by Contractor's unsatisfactory 

workmanship or materials will be charged to Contractor. 

 

.6 The Contractor shall perform all tests necessary to control the quality of 

materials and workmanship, and ensure that the work complies with the 

Specifications. 

 

3.8 Asphalt Density Tolerances 

 

.1 Hot-in-place recycled asphalt shall be compacted to minimum density 

96% of Marshall Density. 

 

If asphalt density is found to be deficient according to core tests described 

under Clause 3.4.12 of this Section, payment for asphaltic concrete surface 

course within area represented by core(s) will be reduced. Payment 

reduction will be equal to unit rate tendered for asphaltic concrete surface 

course in question, multiplied by payment reduction factor derived from 

pay factor curve B, as listed in Table G appended to Section 32 12 16.13. 

 

.2 No adjustment to the unit price to be made for areas with a density higher 

than that specified. 

 

The application of a reduced unit price pursuant to Clauses 3.4.12 does not 

relieve the Contractor of the Contract maintenance requirements. 

 

3.9 Pavement Markings 

 

.1 Painted pavement markings to Section 32 17 23.13. 

 

.2 Plastic pavement markings to Section 32 17 23.23. 

 

.3 The Contractor shall arrange to install temporary pavement markings 

within two hours following placement of pavement. 

 

.4 Permanent pavement markings shall be installed within one week 
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following placement of pavement. 

 

 

END OF SECTION 
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32 01 18 Routing and Sealing Pavement Cracks 

 

1. GENERAL 

 

This Section specifies requirements for repairing cracks in existing pavements that are not being 

overlaid within one year. 

 

1.1 Related Work 

 

.1 Thermoplastic Pavement Markings Section 32 17 23.23 

 

1.2 Measurement for Payment 

 

.1 Pavement crack routing and sealing shall be measured in linear metres. 

Unit price bid shall be full compensation for all work involved in routing 

and sealing cracks. 

 

2. PRODUCTS 

 

2.1 Materials 

 

2.1.1 Sealant 

The sealant shall be hot-poured rubberized asphalt sealant conforming 

to physical requirements in ASTM D1190 and ASTM D3405. The 

sealant shall meet the following requirements: 

Penetration at 25°C: 90 maximum  

Flow at 60°C: 5mm maximum 

 

2.1.2 Dusting Sand 

Dusting sand shall be uniformly graded sand meeting the following 

gradation requirements: 

 

Sieve Size (microns)  Allowable Passing (percent) 

     5,000       100 

     2,000       70 to 95 

     400       30 to 65 

     160       10 to 25 

     80       2 to 10 

 

3. EXECUTION 

 

3.1 Equipment 

 

.1 Router and Cutter Bits 
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a) Router shall be flexible and portable as required to follow random 

cracking. 

 

b) Router shall have cutter bits that will cut a maximum size groove 

40 mm wide and minimum 8 mm deep. 

 

.2 Compressed Air Equipment 

 

a) Compressor shall have a capacity of 2 m3/min or greater at 690 

kPa, and be oil and water free. 

 

b) Air shall be delivered through a blow-pipe with a maximum 

diameter of 16 mm to ensure an airstream capable of effectively 

cleaning out the routed cracks. 

 

.3 Hot air lance as approved by Engineer. 

 

.4 Melting Kettle shall be mobile, rubber tired, double jacketed oil bath 

kettle, using high flash point (minimum 315°C) oil heat transfer medium; 

with an automatic agitator to continuously stir the sealant during heating; 

with 2 thermocouple devices to monitor the temperatures of the heating oil 

and the sealant and which can be read by the Developer's Engineer at road 

level. The temperature readings shall be in degrees Celsius, with an 

accuracy of 2%. Use of a direct fired kettle is NOT permitted. 

 

.5 Pouring pots shall have an oblong body, no-splash top, drip-tight fingertip 

control valve, and minimum sized pouring tip to prevent overspray. 

 

3.2 Preparation 

 

.1 A review of surfaces to be crack sealed shall be undertaken with Engineer 

to establish physical limits of cracks to be sealed. 

 

.2 All cracks designated by Engineer for sealing shall be routed to a width of 

2 mm to 40 mm and a minimum depth of 8 mm. Router cut shall be 

perpendicular to the pavement surface. 

 

.3 Routed cracks must be dry, free from frost, laitance, residual dust and 

debris. Cracks shall be cleaned immediately prior to sealing using 

compressed air equipment and other mechanical means as required. 

Cracks shall be completely cleaned to expose freshly routed surfaces. 

 

.4  Do not rout cracks in areas of severe block cracking. The centre of the 

crack shall not be more than 8 mm off the centre of the rout. 

 

3.3 Placing of Sealant 

 

.1 Sealant shall be melted in accordance with Manufacturer's instructions. 
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Diluted, overheated or burned materials shall be removed from work site 

and suitably disposed of. 

 

.2 Melted sealant shall be placed into routed cracks in accordance with 

manufacturer's instructions. Sealant shall be placed using a pouring pot or 

approved pressure wand, then levelled with an approved squeegee, flush 

with pavement surface and shall not be more than 3 mm below pavement 

surface after cooling. 

 

.3 Crack sealant is to be sprayed with liquid soap or dusted with limestone or 

fly ash immediately after being placed, to stop traffic from tracking or 

pulling out sealant. 

 

.4 Sealant spilled on pavement surface shall be removed and area sprinkled 

lightly with fine sand. 

 

.5 Place sealant when air temperature is above 10 C and daily low 

temperature does not fall below 5 C, and no rain is forecast. 

 

.6 Sealed cracks and/or joints shall be rejected if there is evidence of poor 

workmanship or obvious defects, such as, but not limited to the following: 

 

 a) Routed crack not filled completely.  

 b) Lack of bond to sides of rout.  

 c) Excessive debris or moisture in the rout.  

 d) Contamination of the sealant.  

 e) Routed crack not filled flush within 2 mm.  

 f) Tracking of uncured sealant. 

 

3.4 Sealant Penetration Tolerances 

Non-Compliance: If the above maximum penetration is exceeded, the 

day's production represented by the failed test shall be subject to the 

following pay factors: 

Penetration       

(at 25ºC) 
Pay Factor 

91 - 92  100.0% 

93 - 94  99.4% 

95 - 96  98.6% 

97 - 98  97.2% 

99 - 100  95.6% 

101 - 102  93.5% 

103 - 104  91.1% 

105 - 106  88.4% 

107 - 108  85.3% 
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Penetration       

(at 25ºC) 
Pay Factor 

109 - 110  80.0% 

Over 110  0.0% (Rejected) 

The pay factors shall be individually applied, where applicable, to the 

contract price involved. 

 

3.5 Cleanup 

 

.1 Rubber deposits, contaminants, and loose material shall be removed by 

rotary power brooms and disposed at an approved disposal site. Cleaning 

shall be completed within 48 hours after sealant has been properly set. 

 

 

END OF SECTION 
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32 01 90.33 Tree and Shrub Preservation 

 

1. GENERAL 

 

This Section specifies requirements for preserving and protecting trees and shrubs adjacent to 

excavations within City of Grande Prairie property. 

 

1.1 Related Work 

 

.1 Clearing and Grubbing Section 31 11 00 

  

.2 Site Grading Section 31 22 13 

  

.3 Excavating, Trenching and Backfilling Section 31 23 33.01  

  

.4 Roadway Embankment Section 31 24 13 

  

.5 Topsoil Placement and Grading Section 32 91 19.13 

 

1.2 Scheduling 

 

.1 Obtain approval from the Engineer of schedule indicating commencement 

of work. 

 

1.3 Measurement Procedures 

 

.1 No measurement will be made under this Section. 

 

1.4 Notification 

 

.1 The Contractor shall advise the City of Grande Prairie Parks Operations 

Department with 48 hours prior to any work proceeding within 6m of the 

tree or 2m of a shrub. (Note:  The City maintains a tree and shrub bed 

inventory that identifies the location and condition of all City trees and 

shrubs).  Contractors are prohibited from cutting, pruning or damaging a 

City owned tree. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Fill: excavated, pervious soil, free from roots, rocks larger than 75 mm, 

building debris, and toxic ingredients (salt, oil, etc.). Excavated material 

shall be approved by the Engineer before use as fill. 

 

.2 Coarse washed stones: 35 mm to 75 mm diameter clear round hard stone. 

 

.3 Do not use materials which will affect pH levels of soil. 
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.4 Drain tile: 100 mm diameter corrugated plastic perforated tubing complete 

with snap couplings to CGSB 41-GP-31M. 

 

.5 Peat moss: 

 

a) Derived from partially decomposed species of Sphagnum Mosses. 

Only coarse classed peat moss may be used. 

 

b) Elastic and homogeneous. 

 

c) Free of wood and deleterious material which could prohibit 

growth. 

 

d) Shredded minimum particle size: 5 mm. 

 

e) pH between 5.6 and 7.0. 

 

f) Moisture content: maximum 35%. 

 

.6 Fertilizer: 

 

a) To Canada Fertilizer Act and Fertilizer Regulations. 

 

b) Complete, commercial, slow release 1:5:1 content in water 

insoluble form. 

 

.7 Anti-desiccant: commercial, wax-like emulsion. 

 

.8 Filter Cloth: 

 

a) Type 1: 100% non-woven needle punched polyester, 2.75 mm 

thick, 240 g/m2 mass. 

 

b) Type 2: biodegradable burlap. 

 

.9 Welded wire fabric (WWF): 100 mm x 100 mm x 3.76 mm to CSA C30.5. 

 

3. EXECUTION 

 

3.1 General 

 

All work shall be done in such a manner as to minimize the effect on trees and 

shrubs (including root systems). If, in the opinion of the City Arborist, the 

Contractor has failed to minimize the effect on trees and shrubs, the cost of 

removing, repairing, and replacing them shall be borne by the Contractor. 
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3.2 Identification and Protection 

 

.1 Identify plants and limits of root systems to be preserved to satisfaction of 

Engineer and City Arborist. 

 

.2 Protect plant and root systems from damage, compaction, and 

contamination resulting from construction to satisfaction of Engineer and 

City Arborist. 

 

.3 The City Arborist is to determine the best method of tree and root 

protection, i.e. retaining wall, fencing, transplanting. 

 

3.3 Root Curtain System 

 

.1 Identify limits for required construction excavation to satisfaction of 

Engineer. 

 

.2 Maintain minimum distance of 600 mm per 25 mm trunk diameter from 

trees to edge of excavation or as approved by the Engineer. 

 

.3 Prior to construction excavation, dig trench minimum 500 mm wide x 1.5 

m deep, along perimeter of excavation or as approved by the Engineer. 

 

.4 Prune exposed roots cleanly at side of trench nearest plants to be 

preserved. Pruned ends to point obliquely downwards. 

 

.5 When depth of excavation for walls, foundations, and footings exceeds 

OH&S excavation limits, provide additional support for posts and curtain 

as required. Make every effort to keep soil in contact with root system. 

 

.6 Securely attached Type 2 filter cloth on plant side of wire mesh. 

 

.7 Install wooden posts and welded wire fabric against construction edge of 

trench. 

 

.8 Prepare homogeneous mixture of fertilizer, parent material, and organic 

matter. Add organic matter to mixture to achieve 7% to 9% organic matter 

content by weight. Incorporate with mixture grade 1:5:1 ratio dry fertilizer 

at rate of 1.5 kg/m3. 

 

.9 Water plants and root curtain sufficiently during construction to maintain 

optimum soil moisture condition until backfill operations are complete. 

 

.10 Protect root curtain during backfill operations. Ensure root curtain is 

removed. 

 

.11 Backfill with homogeneous mixture between curtain wall and plants to be 

preserved in layers not exceeding 150 mm in depth. Compact each layer to 
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no more than flat foot weight to remove large air voids. After initial 

watering, top up with homogeneous mixture to fill any voids. 

 

.12 Protect root curtain from damage during construction operations. 

 

3.4 Raising Grade Around Existing Trees 

 

.1 Use Clause 3.3 when raising grade around existing trees. Provide detail 

Drawings indicating layout and dimensioning. 

 

.2 Using manual methods, carefully remove turf, plants, leaves, and organic 

matter in area of root system and slightly loosen topsoil (45 mm) surface. 

Avoid damage to root system. 

 

.3 Lay horizontal system of perforated drainpipe on surface of existing grade. 

Slope drain tile minimum 3% for drainage away from trunk of tree. 

Connect system with general site drainage system or drain to low point on 

site. 

 

.4 Install plastic "vent" pipes vertically over joints in horizontal pipe system 

or where indicated. Top of vent pipe to be 20 mm above finished grade of 

fill. Keep top of vent pipe covered during construction. 

 

.5 Cover joints with Type 1 filter fabric and place coarse washed stone 

around joints and vertical pipes to secure their position. 

 

.6 Construct dry well around trunk of tree. Ensure open ends of horizontal 

pipe system/vertical vent pipes are left exposed for air circulation to root 

system. Protect openings from blockage during construction. Install 

protective caps on exposed horizontal openings. 

 

.7 Place 200 mm depth of coarse washed stone on surface of original ground 

and horizontal pipe system to limits. 

 

.8 Place Type 1 filter fabric over surface of granular layer. 

 

.9 Place Type A fill over filter fabric to required depth without disturbing or 

damaging drainpipe system. Avoid damage to filter fabric. 

 

.10 Complete topsoil and sodding/finished paving over area of sub-surface 

system within one week of placing fill. 

 

.11 Remove temporary protective covering from vent pipe openings. Install 

protective caps flush with finished grade. 

 

3.5 Lowering Grade Around Existing Tree 

 

.1 Use where lowering of grades is anticipated within tree root zone. 



 

TREE AND SHRUB 
PRESERVATION 

 
Section 32 01 90.33 

 

 

V2019    Page 228 of 609 

Schedule work at time appropriate for plant species. 

 

.2 Commence work in accordance with design and schedule approved by 

Engineer. 

 

.3 The Engineer reserves the right to monitor construction or required 

protection. 

 

.4 Cut slope not less than 600 mm per 25 mm trunk diameter from tree trunk 

to new grade level. 

 

.5 Excavate to depths as indicated. Protect from damage root zone which is 

to remain. 

 

.6 When severing roots at excavation level, cut roots with sharp tools. 

 

.7 Cultivate excavated surface manually to 15 mm depth. 

 

.8 Prepare homogeneous soil mixture consisting by volume of: 

 

a) 50% excavated soil cleaned of roots, plant matter, stones, and 

debris. 

 

b) 25% coarse, clean, sterile sand. 

 

c) 15% organic matter. 

 

d) Grade 1:5:1 fertilizer at rate of 1.5 kg/m3. 

 

.9 Place soil mixture over area of excavation to finished grade level. In 150 

mm lifts compact each layer to no more than flat foot weight to remove 

large air voids. Top up with homogeneous soil mixture to fill any voids. 

 

.10 Water entire root zone to optimum soil moisture level. 

 

.11 Install surface cover of seeding or sodding as specified in accordance with 

Sections 32 92 19.13, 32 92 19.16, or 32 92 23 respectively. 

 

3.6 Trenching, Boring, and Tunnelling for Underground Services Under 

Existing Trees 

 

Approval from City Arborist and Engineer required, refer to detail 50 05 27. 

 

3.7 Maintenance During Warranty Period 

 

.1 From time of acceptance by Engineer to end of warranty period, perform 

following maintenance operations: 
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a) Water to maintain soil moisture conditions for optimum growth 

and health of plant material without causing erosion. 

 

b) Apply appropriate agents when required to control insects and 

disease.  Obtain product approval from Engineer prior to 

applications. 

 

c) Apply fertilizer in early spring at rate of 0.025 kg of nitrogen/m2 at 

manufacturer’s suggested rate. 

 

d) Remove dead, broken or hazardous branches from plant material.   

 

e) Submit monthly written reports to Engineer identifying: 

  

 i) Maintenance work carried out. 

  

 ii) Development and condition of plant material 

 

iii) Preventative or corrective measures required which are 

outside contractor’s responsibility. 

 

3.8 Anti-Desiccant 

 

.1 Apply anti-desiccant to foliage where applicable and as directed by Engineer  

 

 

END OF SECTION 
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32 11 16.01 Granular Sub-base 

 

1. GENERAL 

 

This Section specifies requirements for supplying, producing, placing, and compacting granular 

subbase to lines, grades, and typical cross sections indicated on plans or as directed. 

 

1.1 Definitions 

 

.1 Subbase:  Design depth of granular material constructed immediately on 

the prepared subgrade and prior to construction of base material. This 

layer does not form part of the pavement design. The material may be used 

as a subgrade replacement or as granular fill. 

 

1.2 Related Work 

 

.1 Excavating, Trenching and Backfilling Section 31 23 33.01 

  

.2 Aggregate Materials Section 31 05 16 

  

.3 Granular Base Section 32 11 16.02 

 

1.3 Measurement Procedures 

 

.1 Granular subbase to be measured in cubic metres (m3) of compacted 

material incorporated into work in accordance with design. 

 

.2 Unit price bid shall be full compensation for all work involved in 

supplying granular sub-base and installing as described in Clause 3 - 

Execution of this Section. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Granular sub-base aggregate shall consist of the following: 

 

a) 150 mm pit run gravel. 

 

b) Gradation to be in accordance with Section 31 05 16, Aggregate 

Materials. 

 

c) Material to be used as specified by the Engineer, or as shown on 

the drawings. 

 

2.2 Materials Testing Frequency 

 

.1 Granular base material testing shall include 1 sieve analysis per every 
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5000 m2 or as material changes per 0.3m depth. 

 

3. EXECUTION 

 

3.1 Inspection of Existing Subgrade Surface 

 

.1 Do not place granular subbase until finished subgrade is inspected. 

 

3.2 Placing 

 

.1 Place material only on a clean unfrozen surface, properly shaped and 

compacted and free from snow or ice. 

 

.2 Where specified by Engineer, place geotextile in accordance with Section 

31 32 19.01. 

 

.3 Begin spreading subbase material on a crown line or high side of a 

one-way slope. 

 

.4 Place granular subbase materials using methods which do not lead to 

segregation or degradation. 

 

.5 For spreading and shaping material, use spreader boxes having adjustable 

templates or screens which will place material in uniform layers of 

required thickness. 

 

.6 Place material in uniform layers not exceeding two and a half to three 

times the maximum stone size when compacted or to such other depth as 

instructed by the Engineer. 

 

.7 Shape each layer to a smooth contour and compact at optimum moisture 

plus or minus 2% before succeeding layer is placed. 

 

.8 Remove and replace portion of a layer in which material has become 

segregated during spreading. 

 

3.3 Compacting 

 

.1 Compact to a uniform density and check density by proof rolling as 

detailed below and as approved by the Engineer. 

 

.2 Shape and roll alternately to obtain a smooth, even and uniformly 

compacted subbase. 

 

.3 Apply water as necessary during compaction to obtain specified density. If 

subbase is excessively moist, aerate by scarifying with suitable equipment 

until moisture content is corrected. 
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.4 In areas not accessible to rolling equipment, compact to specified density 

with approved mechanical tampers. 

 

.5 Verify density by proof-rolling. 

 

3.4 Finish Tolerances 

 

.1 Finish compacted surface to within 10 mm of established grade but not 

uniformly high or low. 

 

.2 Correct surface irregularities by loosening and adding or removing 

material until surface is within specified tolerance. 

 

3.5 Proof Rolling 

 

.1 For proof rolling use a fully loaded tandem axle water or gravel truck with 

fully inflated tires.  

 

.2 Engineer may authorize use of other acceptable proof rolling equipment. 

 

.3 Proof roll at level in subbase indicated by Engineer. 

 

.4 Make sufficient passes with proof roller to subject every point on surface 

to one pass of a loaded tire. 

 

.5 Where proof rolling reveals areas of defective subgrade or subbase remove 

to depth and extent directed and replace with new materials to 

requirements of Section 31 24 13 and this Section at no extra cost to 

Owner. 

 

3.6 Maintenance 

 

.1 Maintain finished subbase in condition conforming to this Section until 

succeeding base is constructed, or until granular subbase is accepted by 

Engineer. 

 

 

END OF SECTION 
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32 11 16.02 Granular Base 

 

1. GENERAL 

 

This Section specifies requirements for supplying, producing, placing, and compacting 

crushed gravel a granular base to lines, grades, and typical cross sections indicated on 

plans or as directed. 

 

1.1 Related Work 

 

.1 Excavating, Trenching and Backfilling Section 31 23 33.01 

  

.2 Aggregate Materials Section 31 05 16 

  

.3 Granular Sub-base Section 32 11 16.01 

 

1.2 Definitions 

 

.1 Base:  Design depth of granular base constructed immediately on subbase 

and prior to asphaltic pavement. 

 

1.3 Measurement Procedures 

 

.1 Granular base to be measured in square metres (m2) of on top of the 

compacted material for the depth specified and incorporated into work in 

accordance with design. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Granular base aggregate to be 40 mm or 25 mm crushed gravel. Gradation 

to be in accordance with Section 31 05 16, Aggregate Materials. 

 

.2 Liquid Limit: ASTM D423 (AASHTO T89), maximum 25. 

 

.3 Plasticity Index: ASTM D424 (AASHTO T90), maximum 6. 

 

.4 Los Angeles Abrasion: ASTM C131 (AASHTO T6), maximum 50% loss 

by weight. 

 

.5 Crushed fragments: at least 60% of fragments greater than 5000 µm to 

have at least two freshly fractured faces. 

 

2.2 Materials Testing Frequency 

 

.1 Granular base material testing shall include sieve analyses and standard 

proctor density testing as follows: 
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a) Sieve analysis: 1 per every 5000 m2 or as material changes. 

 

b) Standard Proctor Density Test: 1 per 1,000 m2 or as material 

changes 

 

3. EXECUTION 

 

3.1 Inspection of Underlying Subbase or Subgrade 

 

.1 Do not place granular base until finished subbase or subgrade surface is 

inspected. 

 

3.2 Placing 

 

.1 Place material only on a clean unfrozen surface, properly shaped and 

compacted and free from snow and ice. 

 

.2 Begin spreading base material on a crown line or on high side of a 

one-way slope. 

 

.3 Place using methods which do not lead to segregation or degradation of 

aggregate. 

 

.4 For spreading and shaping material, use spreader boxes having adjustable 

templates or screens which will place material in uniform layers of 

required thickness. 

 

.5 Place material in uniform layers not exceeding 200 mm when compacted 

or to such other depth as approved by Engineer. 

 

.6 Shape each layer to a smooth contour and compact to specified density 

before succeeding layer is placed. 

 

.7 Remove and replace that portion of a layer in which material becomes 

segregated during spreading. 

 

3.3 Compacting 

 

.1 Compact to a density not less than 100% of Standard Proctor. 

 

.2 Shape and roll alternately to obtain a smooth, even and uniformly 

compacted base. 

 

.3 Apply water as necessary during compacting to obtain specified density. If 

material is excessively moist, aerate by scarifying with suitable equipment 

until moisture content is corrected. 

 

.4 In areas not accessible to rolling equipment, compact to specified density 
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with approved mechanical tampers. 

 

3.4 Finish Tolerances 

 

.1 Finished base surface shall be within  10 mm of established grade but not 

uniformly high or low. 

 

.2 Correct surface irregularities by loosening and adding or removing 

material until surface is within specified tolerance. 

 

3.5 Proof Rolling 

 

.1 For proof rolling use a fully loaded tandem axle water or gravel truck with 

the tires inflated to a minimum of 750 kPa (100 psi).  

 

.2 Engineer may authorize use of other acceptable proof rolling equipment. 

 

.3 Proof roll top of base upon completion of fine grading and compaction. 

 

.4 Make sufficient passes with proof roller to subject every point on each to 

so that all areas of the layer receive at least one separate pass of a loaded 

tire. 

 

.5 Where proof rolling reveals defective base or subbase, remove defective 

materials to depth and extent directed and replace with new materials to 

requirements of Sections 31 24 13, 31 23 33.01, and this Section at no 

extra cost to Owner. 

 

3.6 Maintenance 

 

.1 Maintain finished base in a condition conforming to this Section until 

succeeding material is applied or until acceptance by Engineer. 

 

 

 

END OF SECTION 
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32 11 17 Reshaping Granular Roadbed 

 

1. GENERAL 

 

This Section specifies requirements for scarifying and reshaping of existing granular roads and 

lanes with addition of new granular base material where required, to lines, grades, and typical 

cross section as indicated or as established by Engineer. 

 

1.1 Related Work 

 

.1 Roadway Embankments Section 31 24 13 

  

.2 Aggregate Materials Section 31 05 16 

  

.3 Granular Base Section 32 11 16.02 

 

1.2 Measurement Procedure 

 

.1 Removal of clay and other deleterious surface material shall be measured 

in cubic metres of material wasted based on truck box measure. Truck box 

volume to be calculated by the Engineer to the nearest 0.1 m3 based on the 

struck measure of the truck box. 

 

.2 Reconditioning of gravel lane to include scarifying, reshaping, and 

compaction of existing roadbed, and shall be measured in square metres. 

 

.3 New granular base material shall be measured in tonnes of material 

incorporated in work and based on weigh tickets as submitted to Engineer 

with each load installed. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Granular base aggregate to be 40 mm or 20 mm crushed gravel. Gradation 

to be in accordance with Section 31 05 16, Aggregate Materials. 

 

3. EXECUTION 

 

3.1 Waste Excavation 

 

.1 Remove contaminated gravel, clay, and other deleterious material and haul 

to designated waste disposal site. 

 

3.2 Scarifying and Reshaping 

 

.1 Scarify remaining granular base material as directed by Engineer to 

maximum depth of remaining granular base material, or 100 mm, 



 

RESHAPING GRANULAR 
ROADBED 

 
Section 32 11 17 

 

 

V2019    Page 237 of 609 

whichever is least. 

 

.2 Blade and trim scarified material to elevation and cross section dimensions 

indicated or as directed by Engineer. 

 

.3 Where a deficiency of material exists, add and blend in new granular base 

material as directed by Engineer. 

 

3.3 Compacting 

 

.1 Compact to a density not less than 100% Standard Proctor Density. 

 

.2 Shape and roll alternately to obtain smooth, even, and uniformly 

compacted base. 

 

.3 Apply water as necessary during compaction to obtain specified density. If 

material is excessively moist, aerate by scarifying with suitable equipment 

until moisture content is corrected. 

 

.4 In areas not accessible to rolling equipment, compact to specified density 

with mechanical tampers approved by Engineer. 

 

3.4 Tolerance 

 

.1 Reshaped compacted surface shall be within  10 mm of elevation as 

indicated. 

 

 

END OF SECTION 
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32 11 43 Full Depth Reclamation Using Foamed Asphalt 

 

1. GENERAL 

 

1.1 Section Includes 

 

.1 Pulverization of existing asphalt, soil cement and/or aggregate roadway 

structures. 

 

.2 Addition and mixing of stabilizing agents into the reclaimed base. 

 

.3 Grading and compaction of the reclaimed base course. 

 

1.2 Related Sections 

 

.1    Aggregate Materials Section 31 05 16 

  

.2    Reshaping Roadway Subgrade Section 31 22 16.13 

  

.3    Lime Stabilization Section 31 32 13.19 

  

.4    Portland Cement Stabilized Subgrade Section 31 32 13.23 

  

1.3 Definition 

 

.1 Full Depth Reclamation Using Foamed Asphalt shall consist of a full 

depth recycling process, where the existing bituminous cover and the top 

portion of the underlying base material are reclaimed and transformed into 

a homogenous mixture by an in-place process using foamed asphalt and if 

required additional course aggregate and granular material. 

 

.2 Shall be performed by utilizing a recycling machine to pulverise, to the 

depth shown on the plans, the materials in the upper layers of the existing 

pavement structural section together with any imported aggregate base and 

to achieve the required grading and consistency of mix in a single pass.  

The recycled material shall exit from the mixing chamber in a manner that 

prevents particle segregation.  Spreading and placing to form the new 

structural section shall be by motor grader or screed mounted on the rear 

of the recycling machine. Pre-pulverizing may be done prior to the foamed 

asphalt application with no extra compensation. 

 

.3 Pulverize and reuse materials in the upper layers of the existing roadway 

structural section. 

 

.4 Adjust the gradation of the existing materials by the addition of imported 

aggregate base (Admixture Aggregate) if and where necessary. 

 



 

FULL DEPTH 
RECLAMATION USING 

FOAMED ASPHALT 

 
Section 32 11 43 

 

 

V2019   Page 239 of 609 

.5 Procure, furnish, and mix- in a combination of foamed bitumen and 

cementitious stabilizing agents together with sufficient water to 

approximate the optimum moisture content. 

 

.6 Place and compact to achieve a new structural section, all as shown on the 

plans, as specified in the Standard Specifications and these special 

provisions, unless otherwise directed by the Engineer. 

 

1.4 Quality Assurance 

 

.1 Maximum Density:  the dry unit mass of a sample at optimum moisture 

content as determined in the laboratory according to ASTM D1557. 

 

.2 Required Density: a minimum of 98% of the maximum density in 

accordance with ASTM D1557 for the full depth foam in-place recycled 

material. 

 

.3 Testing Frequency:  the quality assurance laboratory will take a minimum 

of one field density test for each 1 000 m2 of compacted full depth foam 

in-place recycled material according to ASTM D2167 or ASTM D2922 

for comparison with a maximum density determined according to ASTM 

D1557. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Cementitious Stabilizing Agent: Portland Cement to CAN/CSA-A5, Type 

GU10, General use hydraulic cement shall be the only cementitious 

stabilizing agent employed in the full depth foam in-place Recycling 

process. 

 

.2 In-Situ Materials: The existing pavement structure to be pulverized has 

been investigated, and the results are included in the contract Special 

Provisions.  If additional coring or sampling is desired, the coring or 

sampling shall be at the expense of the Contractor, upon approval of the 

Engineer. 

 

.3 Bituminous Stabilizing Agents: Foamed bitumen shall be the only 

bituminous stabilizing agent employed in the full depth foam in-place 

recycling process.  Foamed bitumen shall be produced from Asphalt 

Cement: premium grade 150-200 (A), to Table A below. 

 

.4 Water:  may be obtained from City fire hydrants according to the General 

Requirements.  Other water sources are subject to the Engineer's approval. 
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.5 Admixture Aggregate: 20 mm aggregate to be incorporated into the 

existing road structure to ensure adequate fines for stabilization shall meet 

the following gradation: 

 

SIEVE SIZE PERCENT PASSING 

20 000 
100 

12 500 60-90 

5 000 40-60 

2 000 25-45 

400 15-25 

160 10-20 

80 10-15 

 

2.2 Foamed Bitumen Design 

 

.1 Submit to the Engineer for approval a Foamed Bitumen Mix Design 

performed by a qualified laboratory at least 14 days before initial Foamed 

Bitumen Recycling work for each location. 

 

.2 The design of the foamed asphalt shall be completed with a laboratory 

asphalt expanding plant.  The half-life and expansion ratio of the expanded 

asphalt bitumen shall be determined at a minimum of five (5) moisture 

contents.  A minimum of two (2) trials shall be completed at each moisture 

content and the average values obtained shall be used in the final analysis.  

The moisture content of the expanded asphalt bitumen shall be established 

to provide a maximum expansion ratio and maximum half-life.   The 

moisture content of the binder shall be selected to provide a minimum 

half-life of eight (8) seconds. 

 

.3 The mix design sample shall be a representative sample of the roadway 

being rehabilitated and shall be obtained using the anticipated recycling 

equipment. 

 

2.3 Foamed Bitumen Mixed Design Criteria 

 

.1 Aggregate Gradation:  The combined/pulverized material should meet the 

following gradation: 

SIEVE SIZE PERCENT PASSING 

38 000 100 

20 000 70-100 

12 500 60-85 

5000 45-70 

2 500 33-60 

400 15-35 

160 10-25 

80 5-20 
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.2 Portland Cement Content: minimum 1.0% by mass of dry aggregate. 

 

.3 Bitumen: Minimum 2.6% by mass of dry aggregate 

 

.4 The mix design should be performed at various bitumen contents using 

Marshall Criteria of 75 blows per face.  The Indirect Tensile Strength of 

the specimens should be determined.  The samples should be tested dry 

and after I hour of vacuum saturation in water.  The ratio of Dry to 

Saturated tensile strength (TSR) must be a minimum of 50%. 

 

.5 The final design shall be based on a foamed bitumen content that provides: 

 

a) Optimum bulk density. 

 

b) Optimum dry strength properties. 

 

c) Optimum wet strength properties. 

 

d) Optimum resistance to moisture penetration. 

 

2.4 Equipment 

 

.1 Reclaimer/Stabilizer:  a roadway structure pulverizing machine with the 

following characteristics, and subject to the Engineers approval: 

 

a) A minimum power capacity of 600 horsepower. 

 

b) A milling drum that rotates upward into the direction of advance 

with a minimum cut width of 2.0 m. 

 

c) The capability of pulverizing asphalt, soil cement and gravel 

roadway structures to depths of at least 400 mm in a single pass, 

and accurately maintaining a pre-set depth of cut. 

 

d) Due to the cut depths as detailed in the contract documents, there is 

no requirement for the effective volume of the mixing chamber to 

be increased in relation to the depth of cut. 

 

e) Two microprocessor controlled systems, complete with two 

independent pumping systems and spray bars, one to regulate the 

application of foamed bitumen stabilizing agent and a separate 

system to regulate the water (for increasing the moisture content of 

the recycled material), both in relation to the forward speed and 

mass of the material being recycled. 

 

f) Two spray bars shall each be fitted with nozzles at a maximum 

spacing of one nozzle for each 155 mm width of chamber; the 

contractor shall ensure that all nozzles utilized in the foamed 
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asphalt process shall be maintained in working order for the 

duration of the process. 

 

g) The foamed bitumen shall be produced at the spray bars in 

individual expansion chambers, or one large expansion chamber, 

into which hot bitumen and water are injected under pressure 

through orifices that promote atomization.  The rate of addition of 

water into hot bitumen shall be kept at a constant (percentage by 

mass of bitumen) by the same microprocessor. 

 

h) An inspection (or test) nozzle shall be fitted at one end of the spray 

bar that produces a representative sample of foamed bitumen.  

 

i) An electrical heating system capable of maintaining the 

temperature of all bitumen flow components above 1500C. 

 

j) A single bitumen feed pipe installed between the modified milling 

or recycling machine and the supply tanker can be used. A system 

that incorporates a return pipe to the supply tanker may be used 

providing the overall temperature of the bitumen can be 

maintained. 

 

.2 Compaction Equipment: self-propelled vibratory steel drum, 

sheepsfoot/padfoot rollers and pneumatic-tired rollers capable of 

achieving the required compaction of the cold foam in-place recycled 

material, and providing a surface suitable for the placement of hot-mix 

asphalt concrete.  The frequency and amplitude of vibrating rollers shall 

exceed a static mass of 15 tons and shall be adjustable. 

 

.3 Supply Tankers for Bituminous Stabilizing Agent: Only tankers with a 

capacity exceeding 10,000 L shall be used to supply the recycling machine 

with bitumen.  Each tanker shall be fitted with two recessed pin-type two 

hitches, on in front and the other in the rear, thereby allowing the tanker to 

be pushed from behind by the recycling machine, and to push a water 

tanker in front.  No leaking tanker will be permitted on the job site.  In 

addition, each tanker shall be equipped with the following: 

 

a) A thermometer to show the temperature of the bottom third of the 

tank. 

 

b) A rear feed valve, with a minimum internal diameter of 75mm, 

capable of draining the contents of the tank when fully opened. 

 

c) All-round cladding to retain heat. 

 

d) A calibrated dipstick marked at intervals of no more than 100 

litres, for measuring the contents of the tank. 
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3. EXECUTION 

 

3.1 Preparation 

 

.1 Roadway areas to be reclaimed will be indicated on plans or designated by 

the Engineer. 

 

.2 Ensure that any conflicts with underground utilities in the zone of 

reclamation are resolved prior to pulverization. 

 

.3 Clearing all foreign matter from the entire roadway width, including any 

adjacent lanes or shoulders that are not to be recycled. 

 

.4 Remove all standing water. 

 

3.2 Unsuitable Weather Conditions 

 

.1 Wet Weather: No full depth foam reclamation work shall be performed 

during wet conditions, nor started without completing before wet 

conditions set in. 

 

.2 Cold Weather: No full depth foam reclamation work shall be performed if 

the ambient pulverized roadway material temperature is below 0C other 

than finishing and compaction operations. 

 

.3 Windy Weather: Spreading of cementitious stabilizing agents on the 

roadway ahead of the recycling machine will not be allowed when windy 

conditions adversely affect the operations. 

 

3.3 Time Limitations: 

 

.1 The maximum time period between mixing the recycled material with a 

stabilizing agent and compacting the placed material shall be determined 

by the type of stabilizing agent applied.  Where a combination of two or 

more different stabilizing agents are used, the stabilizing agent that 

predominates shall dictate the time limitation.  Where Portland Cement is 

added in conjunction with a bituminous stabilizing agent at an application 

rate of less than 2 percent, the time limit of the bituminous stabilizing 

agent shall apply.  The maximum time periods shall be as follows: 

 

STABILIZING 

AGENT 

TIME LIMIT 

Portland Cement 3 hours 

Bitumen Emulsion Before the emulsion breaks 

Foamed Bitumen 24 hours if kept moist 
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3.4 Production Plan 

 

.1 Prior to beginning with the recycling work each day, the Contractor shall 

prepare a production plan detailing proposals for the forthcoming day’s 

work.  The production plan shall contain the following information: 

 

a) A sketch showing the overall layout of the length and width of 

roadway intended for recycling during the day, broken into the 

number of parallel cuts required to achieve the stated width, and 

the overlap dimensions at each joint between cuts. 

 

b) The sequence and length of each cut to be recycled before starting 

on the adjacent or following cut. 

 

c) An estimate of the time required for pulverizing, mixing and 

compacting the cut.  The sketch shall also show the time when 

completion of each is expected. 

 

e) The proposed water addition for each cut. 

 

f) The quantity and location where aggregate base is to be imported. 

 

g) The amount and type of stabilizing agent, or agents, to be applied 

to each cut. 

 

h) The proposed quality control testing program. 

 

i) Any other information that is relevant for the intended work. 

 

3.5 Pulverization 

 

.1 Pulverize the existing roadway structure into fragments no larger than 25 

mm maximum dimension, exclusive of existing aggregate.  The forward 

speed of the recycling machine, rotation rate of the recycling drum, and 

the positioning of the gradation control beam shall be set to break down 

the in-situ material to an acceptable grading. 

 

.2 The Contractor shall take all necessary steps to ensure that the grading of 

the recycled material conforms to the requirements specified in “Test 

Sections” of these specifications. 

.3 In the event that the roadway is pre-pulverized, shaped and compacted 

prior to the addition of stabilizing admixtures.  The pre-pulverized 

material shall be compacted to a minimum of 95% of the maximum 

density in accordance with ASTM D1557. 
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3.6 Addition of Water and Stabilizing Admixtures 

 

.1 Add stabilizing admixtures to the reclaimed base course as specified or as 

directed by the Engineer. 

 

.2 Portland Cement: as detailed in Clause 2.1 

 

.3 Bituminous stabilizers: as detailed in Clause 2.1. 

 

.4 Ensure that the stabilizing admixtures are uniformly distributed and mixed 

with the pulverized material.  The microprocessor control system for the 

addition of water and foamed bitumen shall be set and carefully monitored 

to meet the required compaction moisture and stabilizer content.  Bulk 

bitumen tankers shall be dipped at the end of each cut in order to 

determine actual usage against the calculated theoretical demand. 

 

3.7 Overlap of Longitudinal Joints 

 

.1 Premark cut lines on the road surface designating the width of each cut in 

a section of the roadway. 

 

.2 To ensure complete recycling across the full width of the roadway, 

longitudinal joints between successive cuts shall overlap a minimum of 

150 mm. 

 

.3 Premarked cut lines on the road surface shall be checked to ensure that the 

width of the first cut is equal to that of the milling drum and that the width 

of all successive cuts shall be narrower than the drum width by at least 

150mm.  The milling/recycling machine shall be steered so as to 

accurately follow the premarked lines.  Any deviation in excess of 50mm 

shall be rectified immediately by reversing to where the deviation 

commenced and reprocessing along the correct line, without the addition 

of any further water or stabilizing agent. 

 

.4 The overlap width shall be confirmed before starting each new cut 

sequence and any adjustments made to ensure that the amount of water 

and fluid stabilizing agents to be added is reduced proportionately by the 

width of the overlap. 

 

3.8 Continuity of Stabilized Layer 

 

.1 The Contractor shall ensure that there is no gap of unrecycled material 

created between successive cuts (along the same longitudinal cut line), nor 

any untreated wedges created by the entry of the milling drum into 

existing material by: 
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.2 Carefully marking the exact location at which each cut terminates, this 

mark shall coincide with the position of the centre of the pulverizing drum 

at the point at which the supply of stabilizing agent ceased. 

 

.3 Start the next successive cut at least 0.5 m behind this mark to ensure 

continuity. 

 

3.9 Subgrade Instability 

 

.1 Where subgrade instability is encountered during the recycling process, 

the subgrade shall be: 

 

a) Excavated and removed to a depth of 600 mm; and 

 

b) Replaced and backfilled with 3-20A granular base placed in lifts 

not exceeding 150 mm when compacted and followed by 

successive layers until the level of the existing roadway is reached. 

 

3.10 Grading and Compaction 

 

.1 To Sections 31 22 16.13 Reshaping Roadway Subgrade and 32 11 16.01 

Granular Sub-base. 

 

.2 Leave the surface of the compacted recycled material slightly higher than 

the required elevation; then trim to the design crown and grade.  Leave the 

finished surface even and free of depressions, humps or loose material. 

 

.3 Rolling shall commence as soon as it is practical, and follow the 

predetermined sequence specified in “Test Sections” of these 

specifications. 

 

3.11 Watering, Finishing, and Curing 

 

.1 After compaction the roadway surface shall be treated with a light 

application of water, and rolled with pneumatic-tired rollers to create a 

close-knit texture.  The finished layer shall be free from: 

 

a) Surface Laminations; 

 

b) Segregation of fine and course aggregate; 

 

c) Corrugations or any other defects that may adversely affect the 

performance of the layer. 

 

.2 Tack coat shall not be applied until the moisture content of the recycled 

layer is at least 2 percent below the as placed moisture content. 
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3.12 Test Sections 

 

.1 At the start of the project the contractor shall assemble all items of plant 

and equipment for the recycling operations and process a section of the 

roadway to: 

 

a) Demonstrate that the equipment and processes and produce 

recycled layers to meet the requirements specified in these 

provisions. 

 

b) Determine the effect on the grading of the recycled material by 

varying the forward speed of the recycling machine and the 

rotation of the pulverizing drum. 

 

c) Determine the sequence and manner of rolling necessary to obtain 

the minimum compaction requirements. 

 

.2 The test section shall be at least 100 m in length of a full lane-width. 

 

.3 If the test section fails or if modifications are made to the methods, 

processes, equipment, and materials, additional test sections shall be 

performed in accordance with the requirements listed above before further 

work can be performed. 

 

3.13 Field Quality Control 

 

.1 Check the finished surface of the reclaimed base course to ensure it meets 

the following tolerances: 

 

a) 6 mm maximum variation above design elevation. 

 

  b) 6 mm maximum variation below design elevation. 

 

.2 When Tolerance Exceeded 

 

a) Trim high areas and refinish surface to within tolerance. 

 

b) Add recycled material to low areas, scarify and blend to full 

reclamation depth, compact to required density, and refinish 

surface. 

 

.3 Density Tests:  If a density test result is less than the required density, the 

initial test result is discarded and three retests shall be performed on the 

area represented by the failed test. The average of the three retests shall 

represent the density of that area.  If this average is less than the required 

density, the area shall be reworked to the full depth of the lift, the moisture 

content altered as necessary and compacted to the required density.  If the 
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area is not retested but is reworked and compacted the area shall be tested 

at normal testing frequencies. 

 

3.14 Protection of Finished Work 

 

.1 Do not permit vehicular traffic over the recycled material until permitted 

by the Engineer. 

 

.2 If the recycled material floods, drain immediately by natural flow or by 

pumping to catch basins, manholes, or ditches. 

 

.3 Maintain protection of the recycled material until paved with hot-mix 

asphalt concrete.  Repair recycled material if damaged. 

 

TABLE A: SPECIFICATIONS FOR PREMIUM GRADE ASPHALT CEMENTS 

 

TEST 

CHARACTERISTICS 

A.S.T.M. 

TEST 

METHOD 

Premium Grades of Asphalt Cements 

  150-200 (A) 200-300 (A)) 

Absolute Viscosity, 60C, 

Pa - s 

D2171 The viscosity and 

penetration values 

must fall within the 

area bounded by A-

B-C-D-A plotted as 

straight lines on a 

full logarithmic plot 

(log-log), with the 

co-ordinates of the 

points as follows: 

The viscosity and 

penetration values must 

fall within the area 

bounded by C-D-E-F-C 

plotted as straight lines 

on a full logarithmic plot 

(log-log), with the co-

ordinates of the points as 

follows: 

Penetration, 25C, 100g, 

5s, dmm 

D5 Pt. Abs.

Visc. 

Pen. Pt. Abs.

Visc. 

Pen. 

  A 155 150 C 50 200 

  B 70 150 D 92 200 

  C 50 200 E 45 300 

  D 92 200 F 26.5 300 

Kinematic Viscosity, 

135C, sq. mm/s 

D2170 The viscosity and 

penetration values 

must fall within the 

area bounded by A-

B-C-D-A plotted as 

straight lines on a 

full logarithmic plot 

(log-log), with the 

co-ordinates of the 

points as follows: 

The viscosity and 

penetration values must 

fall within the area 

bounded by C-D-E-F-C 

plotted as straight lines 

on a full logarithmic plot 

(log-log), with the co-

ordinates of the points as 

follows: 

Penetration, 25C, 100g, D5 Pt. Kin. Pen. Pt. Kin. Pen. 
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5s, dmm Visc. Visc. 

  A 360 150 C 205 200 

  B 225 150 D 285 200 

  C 205 200 E 205 300 

  D 285 200 F 150 300 

Flash Point, Cleveland 

Open Cup, C minimum 

D92 205 175 

Solubility in 

Trichlorethelene, % 

minimum 

D2042 99.5 99.5 

Tests on Residue from 

Thin Film Oven Test: 

Ratio of Absolute 

Viscosity of Residue from 

Thin-Film Oven Test to 

Original Absolute 

Viscosity, maximum: 

D1754 

 

D2171 

4.0 4.0 

Ductility, 25C, cm, 

maximum 

D113 100 - 

Ductility, 15.6C, cm, 

minimum 

 - 100 

 

General Requirements 

 

.1 The asphalt shall be prepared by the refining of petroleum.  It shall be 

uniform in character and shall not foam when heated to 175C. 

 

.2 The temperature at delivery to the site shall be between 170C and 190C. 
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END OF SECTION 
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32 12 13.16 Asphalt Tack Coat 

 

1. GENERAL 

 

This Section specifies requirements for furnishing and applying asphalt to existing asphaltic 

concrete and Portland Concrete surfaces in accordance with these specifications. 

 

1.1 Related Work 

 

.1 Plant-Mix Asphalt Paving Section 32 12 16.13 

  

.2 Asphaltic Concrete Overlay Paving Section 32 12 50 

  

.3 Pavement Cleaning and Marking Removal Section 32 01 11.01 

 

1.2 Samples 

 

.1 If requested, submit to Engineer one 4-litre container of asphalt material 

proposed for use in work, at least two weeks prior to commencing 

operations. 

 

1.3 Measurement Procedure 

 

.1 Asphalt tack coat to be measured in square metres of area coated and 

based on the measured area of asphaltic concrete placed. Unit bid tendered 

shall be full compensation for all work involved in supplying the tack coat 

and installing it as specified in Clause 3 - Execution of this Section. 

 

2. PRODUCTS 

 

2.1 Materials 

 

2.1.1 Tack Coat 

 

SS-1 for application through August 31 each season. The Contractor's 

choice of MC-70 or SS-1 for application after August 31 each season. 

 

2.1.2 Fog Coat 

 

SS-1 for application through August 31 each season. The Contractor's 

choice of MC-30 or SS-1 for application after August 31 each season. 

 

3. EXECUTION 

 

3.1 Asphalt Distribution 

 

.1 Provide distributor so designed, equipped, maintained, and operated that 

asphalt material at even heat may be applied uniformly on variable widths 
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of surface up to 5 m at readily determined and controlled rates from 0.3 to 

0.5 litres per square metre, with uniform pressure, and with an allowable 

variation from any specified rate not to exceed 0.1 litre per square metre. 

 

.2 Capable of distributing asphalt material in a uniform spray without 

atomization at rate specified and temperature required. 

 

.3 Pump to operate by a separate power unit independent of truck power unit. 

 

.4 Equipped with an easily read, accurate device which registers temperature 

of liquid in reservoir. 

 

.5 Equipped with accurate volume measuring devices or a calibrated tank. 

 

3.2 Preparation 

 

.1 Clean surface as directed in Section 32 01 11.01. 

 

.2 Have surface approved by Engineer before applying tack coat. 

 

3.3 Application 

 

.1 Heat asphalt material to temperature required for pumping and spraying 

without fogging according to following table: 

 

a) Medium Curing Asphalt 

 

MC 30     30 to 45C 

 

b) Slow Curing Asphalt 

 

SS-1 or SS-1h    25 to 55C 

 

.2 Apply asphalt material only when surface is dry or slightly damp. Do not 

apply when rain is forecast. 

 

.3 The Contractor shall apply tack coat to only that area that he can foresee 

paving within the following 48 hours. Tack Coat shall be maintained by 

the Contractor at their own expense including the cost of the required 

liquid asphalt. 

 

.4 Apply tack or fog coat material to existing pavement surface at a rate of 

0.5 to 1.0 litres/m2. 

 

.5 If SS-1 is used for fog coat, the material, as delivered by the supplier, shall 

be diluted by adding an amount of water to be determined by the 

Contractor. 

 



 

ASPHALT TACK COAT 
 

Section 32 12 13.16 
 

 

V2019    Page 254 of 609 

.6 Prevent overlap at junction of spreads. 

 

.7 Correct areas not sufficiently covered. 

 

.8 Traffic shall not be permitted to travel on the bituminous coat until it has 

cured. The Contractor shall use flagmen, if required, to control traffic until 

the coat has cured. 

 

.9 Take precautions to prevent curbs, gutters, traffic, or parked vehicles from 

being sprayed with asphalt. 

 

.10 The distributor shall be equipped with the following in proper working 

order: 

 

a) Tachometer. 

 

b) Pressure Gauge. 

 

c) Adjustable Spray Bar. 

 

d) Positive displacement asphalt pump with separate power unit. 

 

e) Heating Coils and Burner. 

 

f) Thermometer and Thermometer Well. 

 

.11 Prior to applying bituminous material, the Contractor shall ensure that the 

distributor is adjusted as follows: 

 

a) Rear chassis springs are blocked and chained on all units except 

semi- trailer types to prevent variations in spray bar height during 

unloading.  

 

b) All spray bar nozzles are the same type and size. 

 

c) All clogged nozzles have been cleaned. 

 

d) All nozzles are set at the same angle with the longitudinal axis of 

the spray bar. 

 

e) Spray bar is provided with a positive shut-off to prevent dribbling. 

 

f) The distributor is capable of maintaining a uniform speed 

 

 

END OF SECTION 
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32 12 13.23 Asphalt Prime Coat 

 

1. GENERAL 

 

This Section specifies requirements for furnishing and applying asphalt to an absorbent surface. 

 

1.1 Related Work 

 

.1 Granular Base Section 32 11 16.02 

  

.2 Plant-Mix Asphalt Paving Section 32 12 16.13 

  

.3 Asphaltic Concrete Overlay Paving     Section 32 12 50 

 

1.2 Samples 

 

.1 If requested, submit to Engineer one 4 litre container of asphalt material 

proposed for use in work, at least two weeks prior to commencing 

operations. 

 

1.2 Measurement Procedure 

 

.1 Asphalt prime coat to be measured in square metres based on nominal 

pavement widths shown on drawings. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 The Contractor's choice of SEP-1, SEP-2, or SS-1 for application through 

August 31 each season. The Contractor's choice of MC-30, SEP-1, SEP-2, 

or SS-1 for application after August 31 each season. 

 

.2 Sand used for the blotting of excess asphalt due to prime shall be supplied 

by the Contractor. 

 

3. EXECUTION 

 

3.1 Asphalt Distributor 

 

.1 Provide distributor so designed, equipped, maintained, and operated that 

asphalt material at even heat may be applied uniformly on variable widths 

of surface up to 5.6 m at readily determined and controlled rates from 0.3 

to 2.0 litres per square metre, with uniform pressure, and with an 

allowable variation from any specified rate not to exceed 0.1 litre per 

square metre. 

 

.2 Capable of distributing asphalt material in a uniform spray without 
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atomization at rate specified and temperature required. 

.3 Pump to operate by a separate power unit independent of truck power unit. 

 

.4 Equipped with an easily read, accurate device which registers temperature 

of liquid in reservoir. 

 

.5 Equipped with accurate volume measuring devices or a calibrated tank. 

 

3.2 Preparation 

 

.1 Shape surface to proper cross section. 

 

.2 Have surface approved by the Engineer before applying prime material. 

 

.3 The Engineer may authorize a light spraying of water to moisten an 

excessively dry and dusty surface to aid penetration of asphalt prime. 

 

.4 The application of Prime Coat to small areas of patching works to be 

applied at the Engineers discretion. 

 

3.3 Application 

 

.1 Heat asphalt material to temperatures required for pumping and spraying 

without fogging according to following table: 

 

a) Medium Curing Asphalt 

 

MC 30     30 to 45C 

 

b) Slow Curing Asphalt 

 

SS-1 or SS-1h    25 to 55C 

 

.2 Apply asphalt material only when surface is dry or slightly damp. Do not 

apply when rain is forecast. 

 

.3 Apply prime material to granular base at a rate of 1.1 to 1.5 litres/m2. 

 

.4 Keep traffic off treated areas until liquid has cured, set or been absorbed. 

 

.5 Prevent overlap at junction of spreads. 

 

.6 Correct areas not sufficiently covered. 

 

.7 Take precautions to prevent curbs, gutters, traffic, or parked vehicles from 

being sprayed with asphalt. 

 

.8 The Contractor will be permitted to apply a prime coat to all completed 
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granular base course. Any area of prime coat that has become fouled shall 

be cleaned before Asphalt Concrete Pavement is placed. Prime Coat shall 

be maintained by the Contractor at their own expense. 

 

.9 Traffic shall not be permitted to travel on uncured prime coat. After this 

period of time, excess asphalt material remaining on the surface shall be 

blotted by sand before traffic is permitted to travel on the surface. The 

"blotter sand" can be any clean sand meeting the Materials requirements. 

 

3.4 Use of Sand Blotter 

 

.1 If prime material fails to penetrate within a reasonable time, spread sand 

blotter material in amounts required to absorb any excess asphalt material. 

 

.2 Sweep up and remove excess blotter material. 

 

 

END OF SECTION 
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32 12 16.13 Plant-Mix Asphalt Concrete Paving 

 

1. GENERAL 

 

This Section specifies requirements for producing and placing hot-mix asphalt concrete 

including supply of aggregates and bituminous binder. 

 

1.1 Related Work 

 

.1 Aggregate Materials Section 31 05 16 

  

.2 Asphalt Prime Coat Section 32 12 13.23 

  

.3 Asphalt Tack Coat Section 32 12 13.16 

  

.4  Composition of Recycled Asphalt Materials Section 32 12 16.23 

  

.5 Painted Traffic Lines and Markings Section 32 17 23.13 

  

.6 Thermoplastic Pavement Markings Section 32 17 23.23 

 

1.2 Definitions 

 

.1 Table A, appended to this Section, lists general uses for each type of 

asphaltic concrete mixtures based on asphaltic concrete aggregate 

gradation sizes specified under Section 31 05 16. 

 

a) Asphalt Concrete Overlay (ACO): Arterial, industrial/commercial, 

collector Parking Lots, Lanes, Trails. 

 

b) Asphalt Concrete Residential (ACR): Alleys, Lanes, Trails, 

Parking Lots and Local Roads. 

 

c) Asphalt Concrete Base (ACB): Base course for Industrial / 

Commercial, Arterial and Collector Roads. 

 

1.3 Measurement Procedures 

 

.1 Asphalt concrete paving to be measured in square metres. Unit price bid 

shall be full compensation for all work involved in supplying asphaltic 

concrete and installing as described in Clause 3 - Execution of this 

Section. 

 

.2 Payment will be subject to the Unit Price Adjustments for density and 

thickness as defined in Section 2. 
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2. PRODUCTS 

 

2.1 Asphalt Cement 

 

.1 The selection of Performance Graded (PG) binder specifications shall be 

in accordance with Table C appended to this Section. 

 

.2 For asphalt mixes with RAP, see Section 2.4.4 and Table E for the 

selection of appropriate virgin asphalt binder grade. 

 

.3 The allowable variation of asphalt cement temperature from the design 

mixing temperature shall be +/- 10 degree-C from the required mixing 

temperature. 

 

.4 Provide approved storage, heating tanks, and pumping facilities for asphalt 

cement. 

 

2.2 Aggregates 

 

.1 Asphaltic concrete aggregate shall be crushed gravel. Gradation shall be in 

accordance with Section 31 05 16, Aggregate Materials, for the Asphaltic 

Concrete Mix Type specified in the Schedule of Quantities, and as 

specified herein. Maximum permissible gradation variation as per Table C 

appended to this Section. 

 

.2 Source properties of aggregates to be measured once per source or once 

per year or as requested by the Engineer: 

 

 a)  Soundness: ASTM C88 Magnesium sulphate soundness.   

  Allowable loss by mass = 20% maximum 

 

 b)  Toughness:  ASTM C131 Los Angeles Abrasion.   

  Allowable loss by mass = 40% maximum 

 

c) Deleterious Materials: TLT 107 Determination of Detrimental 

Matter Content in Coarse Aggregates.   

    Allowable % of mass of coarse aggregate = 3% maximum 

 

.3 Consensus properties of aggregates to be measured once per mix design: 

 

 a)  Clay Content:  ASTM D2419 Sand Equivalent.  

  Allowable = 50% minimum. 

 

 b)  Plasticity:  ASTM D 4318 Atterberg Limits Tests 

  Allowable:  Non-Plastic 

 

 c)  Absorption: ASTM C127   

  Allowable by mass of coarse aggregates = 1.75% max. 
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 d)  Fine aggregate angularity.   

  Allowable: ACO = 45% minimum 

          ACB = 40% minimum 

    ACR = 40% minimum 

 

 e)  Coarse Aggregate Angularity ASTM D5821.  

  Allowable:  ACO  = 85% minimum 

    ACB  = 75%. Minimum 

    ACR = 75% minimum 

 

 f) Flat and Elongated Aggregates ASTM D4791 

  Allowable by mass of coarse aggregate: 15% maximum 

 

.4 Los Angeles Abrasion: ASTM C131 (AASHTO T96), maximum 

percentage loss by mass, coarse aggregate: 40. One test per aggregate 

source, or as requested by the Engineer. 

 

.5 Regardless of compliance with specified physical requirements, 

aggregates may be accepted or rejected on basis of past field performance.  

 

.6 After the material has proved to be acceptable, a mix design will be 

undertaken. 

 

.7 Stockpile minimum 50% of total amount of aggregate required before 

commencing asphalt mixing operation. 

 

.8 When dryer drum mixing plant is used, stockpile fine aggregate separately 

from coarse aggregate. 

 

.9 In stockpiling of aggregates, follow the recommendations of  

Alberta Transportation Standard Specification for Highway Construction. 

 

.10 In addition to the job mix control testing, other tests may be performed in 

the field periodically for the purpose of determining the quality of the 

aggregate. 

 

2.3 Manufactured Fines 

 

.1 Manufactured fines to Section 31 05 16. 

 

.2 Add manufactured fines when necessary to meet job mix aggregate 

gradation or as directed to improve mix properties. 

 

2.4 Mix Design 

 

.1 The job mix formula establishes the aggregate proportioning, target 

aggregate gradation and approved asphalt content to be used for 



 

PLANT-MIX ASPHALT 
CONCRETE PAVING 

 
Section 32 12 16.13 

 

 

V2022    Page 261 of 609 

production of asphalt mix and requires the approval of the Engineer on the 

basis of a mix design. 

 

.2 Asphalt Concrete Pavement (ACP) shall consist of crushed aggregates, or 

a combination of crushed aggregate and Reclaimed Asphalt Pavement 

(RAP), blend sand material as required and asphalt cement, combined in a 

hot mix plant, placed and compacted on a prepared surface in conformity 

to the lines, grades, dimensions and cross-section as shown on the drawing 

or as directed by the Engineer. 

 

.3 Unless specified otherwise, the contractor may elect to use suitable RAP 

in the ACP mixture as follows: 

  

 Top lift: to a maximum RAP to virgin aggregate ratio of 15/85 

without any additional bitumen testing.  

 

  Bottom Lift: to a maximum RAP to virgin aggregate ratio of 25/75. 

  

.4 Select virgin binder grade from blending charts and/or equations 

according to the rheology blending procedures outlined in Appendix XI of 

AASHTO M323. 

 

.5 A minimum of one sample per 500 tonnes of RAP stockpile is required for 

determination of asphalt binder content and aggregate gradation.   

 

.6 Suitable RAP shall not contain any other additives including, but not 

limited to, sulphur, crumb rubber, asphalt rubber, asbestos, produced sand, 

paving fabrics and reinforcement grids. 

 

.7 The guidelines for binder selection for asphalt mixes with RAP are 

provided in Table E. 

 

2.5 Mix Design Submittals 

 

.1 Preparation and submission of asphalt mix design for the Engineer's 

approval is the responsibility of the Contractor. The Contractor shall use 

professional engineering services and a qualified testing laboratory to 

assess the aggregate materials proposed for use and to carry out the design 

of the asphalt mixture. The mix design is to be submitted to the Engineer 

for approval at least two weeks prior to commencing paving operations. 

 

.2 The asphalt mix design shall follow the Marshall method of Mix Design as 

outlined in the latest edition of the Asphalt Institute Manual Series No. 2 

(MS-2). The Mix Design, at the design Asphalt Content, shall meet the 

requirements shown in Table D, appended to this Section, for the Asphalt 

Mix Type specified. 

 

.3 Physical requirements to be measured as follows: 
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a) Marshall stability and flow index to ASTM D1559. 

 

b) Air voids to ASTM D3203. 

 

c) Voids in mineral aggregate to ASTM C127 and ASTM C128 with 

allowance for volume of asphalt absorbed in aggregate. 

d) Effects of moisture on Asphalt Concrete Mixture, ASTM D4867. 

 

.4 Submit the following with mix design: 

 

a) Temperature of asphalt during mixing in plant. 

 

b) Temperature of asphalt immediately prior to compaction. 

 

.5 Do not change mix design without prior written approval of the Engineer. 

 

.6 Should a change in material source be proposed, new mix design must be 

approved by Engineer. 

 

.7 Alternative Mix Designs using superpave mix design method may be 

accepted on specific construction contracts. 

 

2.6 Field Quality Testing 

 

.1 The Owner may retain the services of a materials testing firm to carry out 

field quality tests as follows: 

 

a) Aggregate Gradation:  One aggregate gradation test for each 500 

tonnes of production, or at least one per day (ASTM C136). 

 

b) Mix Quality:  At least one test of three briquettes for each 500 

tonnes of production or fraction thereof, and at least one test per 

day for each of: 

 

i) Marshall Stability   ASTM D 1559 

 

ii) Specific Gravity   ASTM D 2726 

 

iii) Air Voids and VMA   ASTM D 3203 

 

iv) Flow Index    ASTM D 1559, C29 

 

v) Asphaltic Content Extraction  ASTM D 2172 

and Sieve Analysis ASTM C117 and 

C136 

    vi) Moisture Content (%) 

 

    vii) Film Thickness 
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    Testing reports to include mix temperature and time of sampling. 

This quantity is deemed to be a Lot for Quality Assurance and 

Quality Control purposes. 

 

c) Field Density, Asphalt Thickness, and Asphalt Content:  After 

asphaltic concrete has been laid and compacted, one 150mm 

diameter pavement core from approximately each 1000 sq. m of 

pavement will be obtained at random locations determined by 

Engineer but at least 500mm from curbs and mat edges. Cross 

sectional depth of core will be measured to determine asphalt 

thickness. Density of core will be measured and compared with the 

Marshall density taken from field samples of the asphalt mix 

placed in the area of the core. Asphalt content will be determined 

from the Marshall samples and compared to the recommended 

asphalt content determined in the asphalt mix design. 

 

.2 If core test results fail to satisfy thickness, density, or asphalt content 

requirements as specified, Contractor shall immediately modify 

construction procedures to produce a uniformly compacted surface which 

will satisfy density and thickness requirements. Sections with inadequate 

compaction or thickness shall be subject to a payment reduction as defined 

under Clauses 2.7, 2.8, and 2.9 in this Section, as directed by Engineer. 

 

.3 The core test result will be deemed to represent the approximate 1000 m2 

area from which it was taken depending on location of other cores taken. 

Boundaries of area represented by the core test results will be determined 

by the Engineer. 

 

.4 Appeal Cores - If initial core is found to be deficient in density, thickness 

or asphalt content, three additional cores within each deficient area may be 

taken by an independent qualified testing firm at Contractor's expense, in 

locations approved by Engineer.  Appeal cores shall be taken within 60 

days of asphalt concrete placement. In the case of an appeal the test results 

will be averaged using the three appeal cores only to represent area in 

question.   

 

 If the initial core thickness is deficient at the completion of the final lift of 

paving, that initial thickness is discarded, and 3 new cores will be taken 

within 10 m of the original core location at a minimum spacing of 2.5 m 

between cores. The average thickness of the 3 new cores represents that 

area. 

 

 If the Contractor elects to take additional cores in the density deficient 

area the density testing may be carried out in the Contractors Quality 

Control testing laboratory only if the tests are supervised and witnessed by 

the Engineers representative or the Independent Testing Laboratory’s 

testing representative. If the area is found to be density deficient the costs 

for the additional coring and testing will be borne by the Contractor. 
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.5 Contractor shall give written notice to Engineer 24 hours in advance of 

any paving operations to make arrangements for testing. 

 

.6 If test results indicate non-compliance with Specifications, pavement may 

be rejected by Engineer. Pavement thus rejected shall be removed and 

replaced at Contractor's expense. 

 

.7 Cost of additional testing made necessary by Contractor's unsatisfactory 

workmanship or materials will be charged to Contractor. 

 

.8 The Contractor shall perform all tests necessary to control the quality of 

materials and workmanship, and ensure that the work complies with the 

Specifications, as specified in Section 01 45 00. 

 

.9 Upon completion of any test, the testing results shall be provided within 

five (5) business days to the City, the Engineer, the Supplier and the 

Contractor. 

 

2.7 Asphalt Concrete Thickness Tolerances 

 

.1 For areas deficient in total pavement thickness, the contract unit price to 

be adjusted as follows: 

 

a) No payment for areas deficient in thickness by more than 19%. 

 

b) No adjustment in unit price for areas thicker than required. 

 

c) For areas deficient in thickness by more than 9% and less than 

19%, of the designed structural thickness, the unit price is to be 

reduced as per Table G appended to this Section.  

 

d) These pay factors will not apply to asphalt tendered on a per tonne 

basis. 

 

.2 A thickness deficiency at the completion of the first stage of paving may 

be accepted by the City provided the deficiency is less than 12mm and the 

deficient thickness can be included in the subsequent stage of paving.  

 

2.8 Asphalt Density Tolerances 

 

.1 Each mat of hot-mix asphalt placed shall be compacted to minimum 

density (percentage of Marshall Density) specified for type of pavement as 

per Table F appended to this Section. 

 

If asphalt density is found to be deficient according to core tests described 

under Clause 2.6 of this Section, payment for asphaltic concrete surface 

course within area represented by core(s) will be reduced. Payment 
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reduction will be equal to unit rate tendered for asphaltic concrete surface 

course in question, multiplied by payment reduction factor derived from 

the appropriate payment reduction factor as shown in Table H appended to 

this Section for the pavement density specified in Table I. 

 

In multi-lift pavements, payment reduction may be applied to individual 

lifts of pavement; in which case unit price used to calculate payment 

reduction would be determined by the Engineer based on depth of 

asphaltic lift in proportion to depth of full asphaltic concrete portion of 

pavement. 

 

.2 No adjustment to the unit price to be made for areas with a density higher 

than that specified. 

 

2.9 Asphalt Content 

 

.1 If asphalt content is found to be deficient according to core tests described 

under Clause 2.6 of this Section, payment for asphalt content within area 

represented by core(s) will be reduced. Payment reduction will be equal to 

unit rate tendered for asphaltic concrete surface course in question, 

multiplied by payment reduction factor derived from the appropriate 

payment reduction factor as shown in Table J appended to this Section. 

 

 In multi-lift pavements, payment reduction may be applied to individual 

lifts of pavement; in which case unit price used to calculate payment 

reduction would be determined by the Engineer based on depth of 

asphaltic lift in proportion to depth of full asphaltic concrete portion of 

pavement. 

 

2.10 Application of Reduced Unit Price 

 

.1 The application of a reduced unit price pursuant to Clauses 2.7, 2.8, and 

2.9 does not relieve the Contractor of the Contract Maintenance 

requirements. 

 

3. EXECUTION 

 

3.1 Weather Limitations 

 

.1 No paving is permitted when rain or snow is imminent, or when the 

surface to be paved is wet, icy, snow-covered or frozen at any point within 

150 mm of the surface, unless waived by the City. 

 

.2 No paving will be allowed when air temperature and wind speed 

conditions in Figure 1 below are not met, unless waived by the Engineer. 
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Figure 1.  Cold Weather Paving Requirements 

 

3.2 Plant and Mixing Requirements 

 

.1 Batch and continuous mixing plants to ASTM D995 and Asphalt Institute 

Manuals. 

 

3.3 Equipment 

 

.1 Pavers: mechanical self-powered pavers with automatic screed controls, 

capable of spreading mix within specified tolerances, true to line, grade, 

and crown indicated. 

 

.2 Rollers: sufficient number of self-propelled rollers of type and weight to 

obtain specified density of compacted mix. 

 

.3 Haul trucks: of adequate size, speed, and condition to ensure orderly and 

continuous operation and as follows: 

 

a) Boxes with tight metal bottoms. 

 

b) Covers of sufficient size and weight to completely cover and 

protect asphalt mix when truck fully loaded. 

 

c) In cool weather or for long hauls, insulate entire contact area of 

each truck box. 

 

.4 Hand tools: 

 

a) Lutes or rakes with covered teeth during spreading and finishing 
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operations. 

 

b) Tamping irons having mass not less than 12 kg and a bearing area 

not exceeding 310 cm2 for compacting material along curbs and 

other areas inaccessible to roller. Mechanical compaction 

equipment, when approved by Engineer, may be used instead of 

tamping irons. 

 

c) Straight edge, 3.0 m in length, to test finished surface. 

 

3.4 Preparation 

 

.1 Written notice of intention to begin paving operations to be given to 

Engineer 24 hours in advance. 

 

.2 When paving over existing asphalt surface, clean pavement surface in 

accordance with Section 32 01 11.01 When levelling course is not 

required, patch and correct depressions and other irregularities to approval 

of Engineer before beginning paving operations. 

 

.3 Apply prime coat or tack coat where directed in accordance with Section 

32 12 13.23 or 32 12 13.16 prior to paving. 

 

.4 Prior to laying mix, clean surfaces of loose and foreign material. 

 

.5 Paint contact surfaces of existing structures such as manholes, curbs, or 

gutters with bituminous material prior to placing adjacent pavement. 

 

.6 Traffic shall not be permitted to travel on tack or prime coat until it has 

cured. Provide flagmen, if required, to control traffic. 

 

3.5 Transportation of Mix 

 

.1 Transport mix to job site in vehicles cleaned of foreign material. 

 

.2 Paint or spray truck beds with light oil, limewater, or detergent solution, at 

least once a day or as required. Elevate truck bed and thoroughly drain. No 

excess solution or use of gasoline, kerosene, or similar product will be 

permitted. 

 

.3 Schedule delivery of material for placing in daylight, unless Engineer 

approves artificial light. 

 

.4 Deliver material to paver at a uniform rate and in an amount within 

capacity of paving and compacting equipment. 

 

.5 Deliver loads continuously in covered vehicles and immediately spread 

and compact. Deliver and place mixes at required temperature. 
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3.6 Placing 

 

.1 Place asphalt concrete to thickness, grades, and lines indicated on 

Drawings or directed by Engineer. 

 

.2 Placing conditions: 

 

a) Place asphalt mixtures only when air temperature is above 5C. 

 

b) When temperature of surface on which material is to be placed 

falls below 10C, provide extra rollers as necessary to obtain 

required compaction before cooling. 

 

c) Do not place hot-mix asphalt when pools of standing water exist 

on surface to be paved, during rain, or when surface is damp. 

 

.3 Place asphalt concrete in compacted lift thicknesses as per Table F. 

 

.4 Spread and strike off mixture with self-propelled mechanical finisher as 

follows: 

 

a) Construct longitudinal joints and edges parallel to line markings. 

Lines for paver to follow parallel to centre line of proposed 

pavement. Position and operate paver to follow established line 

closely. 

 

b) When using pavers in echelon, have first paver follow marks or 

lines, and second paver follow edge of material placed by first 

paver. Work pavers as close together as possible and in no case 

permit them to be more than 30 m apart. 

 

c) If segregation occurs, immediately suspend spreading operation 

until cause is determined and corrected. 

 

d) Correct irregularities in alignment left by paver by trimming 

directly behind machine. 

 

e) Correct irregularities in surface of pavement course directly behind 

paver. Remove by shovel or lute excess material forming high 

spots. Fill and smooth indented areas with hot-mix. Do not 

broadcast material over such areas. 

 

f) Do not throw surplus material on freshly screeded surfaces. 

 

.5 When hand spreading is used: 

 

a) Wood or steel forms, approved and rigidly supported to assure 

correct grade and cross section, may be used. Use measuring 
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blocks and intermediate strips to aid in obtaining required cross 

section. 

 

b) Distribute material uniformly. Do not broadcast material. 

 

c) During spreading operation, thoroughly loosen and uniformly 

distribute material by lutes or covered rakes. Reject material that 

has formed into lumps and does not break down readily. 

 

d) Following placing and before rolling, check surface with templates 

and straightedges and correct irregularities. 

 

e) Provide heating equipment to keep hand tools free from asphalt. 

Temperature of tools is not to be higher than temperature of mix 

being placed. 

 

3.7 Compacting 

 

 .1 Roll asphalt continuously to specified density. 

 

 .2 Provide as many rollers as necessary to achieve specified pavement 

density. 

 

 .3 Start rolling operations as soon as placed mixture can bear weight of roller 

without undue displacement of material or cracking of surface. 

 

 .4 Operate roller slowly on first pass to avoid displacement of material. For 

subsequent rolling do not exceed 5 km/h for steel-wheeled rollers and 

8 km/h for pneumatic-tired rollers. 

 

 .5 Overlap successive trips of roller by at least one-half width of roller and 

vary trip lengths. 

 

 .6 Keep wheels of roller slightly moistened with water to prevent pick-up of 

material but do not over-water. 

 

 .7 After longitudinal joints and edges have been compacted, start rolling 

longitudinally at low side and progress to high side. 

 

 .8 Where rolling causes displacement of material, loosen affected areas at 

once with lutes or shovels and restore to original grade of loose material 

before re-rolling. 

 

 .9 Do not permit heavy equipment or rollers to stand on finished surface 

before it has been compacted and has thoroughly cooled. 

 

.10 When paving in echelon, leave unrolled 50 to 75 mm along edge which 

second paver is following and roll after second paver has passed when 
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joint between lanes is rolled. 

 

3.8 Joints 

 

3.8.1 General 

 

.1 Trim to vertical face to provide true surface and cross section 

against which new pavement may be laid. Remove loose particles. 

 

.2 Paint joint face with thin coat of hot asphalt cement or preheat joint 

face with approved heater, prior to placing of fresh mixture. 

 

.3 Overlap previously laid strip with spreader by 100 mm. 

 

.4 Remove surplus material from surface of previously laid strip. Do 

not dispose on surface of freshly laid strip. 

 

3.8.2 Transverse Joints 

 

.1 Transverse joints between existing pavement and asphaltic 

concrete pavement placed under this Contract shall be of a vertical 

butt type, well bonded, sealed, and finished to provide a 

continuous, smooth profile across the joint. Joint construction is to 

be as follows: 

 

a) The existing pavement shall be cold milled to expose a 

vertical surface, of a depth equal to the final lift, against 

which new pavement may be placed. 

 

b) In longitudinal section, the minimum slope of the milled 

area shall be 100 horizontal to 1 vertical. 

 

c) In plan, the Contractor shall stagger joints by at least 2 m in 

adjacent mats and offset at least 2 m from the underlying 

lift. 

 

.2 When the existing pavement has been removed in advance of 

paving the joint area, the Contractor shall construct a smooth taper 

at the joint area to a slope of at least 20 horizontal to 1 vertical. 

The taper may be placed on tar paper and shall be removed when 

paving is resumed. The transverse joint shall be straight and have a 

vertical face when the taper is removed. 

 

3.8.3 Longitudinal Joints 

 

.1 Before rolling, carefully remove and discard coarse aggregate in 

material overlapping joint with a lute or rake. Do not rake or 

discard aggregate material onto freshly screed surfaces. 
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.2 Roll longitudinal joints directly behind paving operation. 

 

.3 On initial pass, operate roller on previously placed lane such that 

not more than 150 mm of roller rides on edge of newly laid lane, 

then operate roller to pinch and press fines gradually across joint. 

Continue rolling until a thoroughly compacted neat joint is 

obtained. 

 

.4 Offset longitudinal joints in succeeding lifts by at least 150 mm.  

 

.5 On final lift offset longitudinal joints by at least 150 mm from 

intended lane markings. No longitudinal joint to be in wheel path 

in final lift. 

 

.6 On final lift the longitudinal joint may be constructed by either saw 

cutting back the cold mat at least 75mm from the free edge, tack 

coating the exposed vertical face and placing the subsequent hot 

mat up to the saw cut edge or by hot joint matching using two 

pavers en-echelon. If echelon paving is specified it will be 

instructed by the Engineer in the Special Provisions of the 

Contract. 

 

.7 Proprietary engineered joint makers are acceptable on lower lifts of 

ACP provided that they are used in accordance with the 

manufacturer’s instructions. 

 

3.8.4 Gutter Edge 

 

At the gutter edge an average 10mm (minimum 5mm) lip should 

vertically protrude at the edge of gutter. All gutter edges must be 

coated with tack coat. 

 

3.8.5 Vertical Joints 

 

When roadway widening occurs adjacent to an existing asphalt 

surface, the resulting vertical joint shall be staggered by at least 

150mm for each layer prior to application of the final lift. The cold 

joint shall be coated with tack coat. 

 

Care must be taken during the forming of the joints so that there 

will be a continuum of surface planes devoid of ridges, depressions 

or irregularities at the joints. Any joint which is not straight or is 

hollow, segregated, raised or in any way shall deemed by the 

Engineer as being unsatisfactory shall be rejected and the material 

replaced at the Contractors expense. 

Joints shall be constructed in such a manner as to provide proper 

bonding between the two mats for the full depth of the joint. 
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3.8.6 Narrow Width 

 

All areas of roadway widening requiring base construction of less 

than 2 metres in width from new curb to existing pavement shall 

consist of a 50 mm asphalt surface course over 200 mm concrete 

base over prepared subgrade. 

 

 Construct feather joints so that thinner portion of joint contains fine 

graded material obtained by changed mix design or by raking out coarse 

aggregate in mix. Place and compact joint so that joint is smooth and 

without visible breaks in grade. 

 

3.9 Finish Tolerances 

 

.1 Finished asphalt surface to be within 5 mm of design elevation but not 

uniformly high or low. 

 

.2 Finished asphalt surface not to have irregularities exceeding 5 mm when 

checked with a 3.0 m straight edge placed in any direction. 

 

3.10 Surface Irregularities and Defects 

 

.1 Correct irregularities which develop before completion of rolling by 

loosening surface mix and removing or adding material as required. If 

irregularities or defects remain after final compaction, remove surface 

course promptly and lay new material to form a true and even surface and 

compact immediately to the specified density. 

 

.2 The finished surface of any lift shall have a uniform close texture and be 

free of visible signs of poor workmanship.  Any obvious defects identified 

by the Consultant such as, but not limited to the following will require 

repair or replacement prior to acceptance (CCC or FAC). 

  

 a) Areas of excess or insufficient asphalt 

 

 b) Improper matching of longitudinal and transverse joints 

 

 c) Roller marks 

 

 d) Tire marks 

 

 e) Cracking or tearing 

 

 f) Sampling locations not properly reinstated 

 

 g) Improperly constructed patches 

 

h) Top lift surfaces, which are torn due to the dragging of the paver 
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screed 

 

i) Individual bumps and dips of 12 mm or greater.   

 

j) Any final lift surface with a variation greater than 6 mm from the 

edge of a 3 m straightedge placed in any direction on the surface. 

 

 Deficient work shall be promptly repaired, remedied, overlaid, or removed 

and replaced using approved methods.  Any crack sealing is to be 

completed as per Section 32 01 11.02 or 32 01 18 as applicable. 

 

3.11 Segregation 

 

3.11.1 General 

 

.1 The finished surface of the top lift of the Asphalt Concrete 

Pavement (ACP) shall have a uniform texture and be free of 

segregated areas. 

 

3.11.2 Classifying Pavement Segregation 

 

.1 A segregated area is defined as an area of the pavement where the 

texture differs visually from the texture of the surrounding 

pavement. For the purposes of classifying pavement segregation, 

only segregated areas greater than 0.1m2 and centre-of-paver 

streaks greater than 1.0m in length will be considered. Moderate or 

severe segregated areas which do not meet these size parameters 

will be considered obvious defects. Pavement segregation will be 

classified as follows: 

 

a) Slight   The matrix, asphalt cement and fine 

aggregate is in place between the coarse 

aggregate. However, there is more stone 

in comparison to the surrounding 

acceptable mix. 

 

b) Moderate Significantly more stone than the 

surrounding mix; moderately segregated 

areas usually exhibit a lack of 

surrounding mix. 

 

c) Severe Appears as an area of very stony mix, 

stone against stone, with very little or no 

matrix. 

 

d) Centre-of-Paver 

Streak 

Appears as a continuous or semi-

continuous longitudinal “streak” typically 

located in the centre of the paver mat or 
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at the paver screed extensions. 

  

3.11.3 Inspections During Construction 

 

.1 The Engineer will inspect the top lift of ACP. Typically, each 

day’s pavement placed would be inspected, as soon as possible 

after the days production is placed. During the inspection(s) of the 

top lift, the Engineer will identify and record any areas of slight, 

moderate and severe segregation and any areas of centre-of-paver 

streak. Any areas requiring repair will be marked by the Engineer. 

The Engineer will provide the Contractor with a written 

assessment indicating the location and severity of the segregated 

areas as soon as practical following each inspection. 

 

3.11.4 Inspections Following Construction 

 

.1 An inspection following construction will not normally be 

conducted unless the City has concerns that additional segregation, 

not identified during construction, may be present. If deemed 

necessary by the City, this inspection will be conducted up to 1 

month after completion of all paving work. 

 

3.11.5 Repairing Pavement Segregation 

 

.1 Pavement segregation identified in the inspections performed 

during construction will be repaired by the Contractor at their 

expense and in accordance with the following: 

 

a) Moderate and Severe segregation in the top lift of 

pavement and on entrances and intersections shall require 

repair. 

 

b) Slight segregation on any lift of pavements will not require 

repair. 

 

c) Moderate segregation on lower lifts of pavement will not 

require repair. 

 

d) Severe segregation on lower lifts of pavement will only 

require repair in instances where, in the opinion of the 

Engineer, the segregated area will affect the long term 

structural integrity of the pavement structure. Such repair 

will not be required where the Engineer determines that the 

paver screed is “dragging” due to distortion of the existing 

surface. 
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e) Only moderate and severely segregated centre-of paver 

streaks on the top lift of pavement will require repair. 

 

.2 The following methods of repair are approved: 

 

 a) Moderate segregation:  Slurry patch or hot mix patch 

 

b) Severe Segregation: Removal and replacement, overlay (if 

practical) and re-heating with non-contact pavement heater 

to re-heat the pavement to at least 120 ºC and addition of 

hot asphalt cement and fines added and re-compacted. 

 

.3 Repairs for segregation using removal and replacement shall be for 

the full lane width or curb to curb only as applicable, depending on 

the extent of the segregated area. The full depth of the asphalt lift 

will be removed and replaced with new ACP using an appropriate 

paver and cold milling equipment. All ACP material used for 

repair shall have tack coat applied prior to placement. 

 

.4 The Engineer will mark out the area of repair. The “marked area” 

shall extend a minimum of 0.5m beyond the segregated area. For 

centre-of-paver streak the “marked area” shall extend a minimum 

of 100mm laterally and 0.5m longitudinally beyond the streak. 

 

.5 All repairs shall be regular in shape and finished using good 

workmanship practices to provide an appearance suitable to the 

Engineer. Traffic shall be kept off repairs for a sufficient time to 

ensure that tracking does not occur. 

 

.6 In the event repairs cover existing lines of pavement markings the 

Contractor shall reinstate the lines and markings at their expense 

and to the satisfaction of the Engineer. 

 

.7 Repairs shall be completed during the construction season except 

where prevented by inclement weather or seasonal shutdown. In 

these cases, the Contractor shall complete the repairs prior to June 

15 of the following year. 
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TABLE A 

ASPHALT MIX TYPES 

(Refer to Section 31 05 16 - Table A for gradation specifications) 
 

MIX TYPE 
 

USE 
 

ACR 
 
Lanes, Parking Lots, Trails and Local Roads  

 
ACO 

 
Top Lift Collectors, Industrial and Arterials Roadways and Overlay Paving 

 
ACB 

 
Bottom Lift for Collector, Industrial and Arterial Roadways 

 
Specific areas of use of each class of asphaltic concrete pavement will be defined on drawings 

and/or unit price table. 

 

*Note: Performance Graded (PG) Bitumen shall conform to the requirements of AASHTO M320 

PG Binder Specifications or Alberta Transportation Specifications for PG binder. 
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TABLE B 

PG REQUIREMENTS FOR PERFORAMANCE-GRADED ASPHALT BINDERS 

PROPERTY TEST 

METHOD 

PG 46-34 PG 52-34 PG 58-28 PG 58-34 PG 58-37 

 

ORIGINAL 

Flash Point, °C T 48 230 min 230 min 230 min 230 min 230 min 

Rotational 

Viscosity, Pa.s 
135 °C 3.0 max 3.0 max 3.0 max 3.0 max 3.0 max. 3.0 max 

Dynamic 

Shear, kPa 

(G*/sin, 10 

rad/sec) 

At 

Grade 

Temp. 

1.0 min 1.0 min 1.0 min 1.0 min 1.0 min 1.0 min 

 

RTFO RESIDUE  

 

T 240 

    

Mass Change, % T 240 1.0 max 1.0 max 1.0 max 1.0 max. 1.0 max 

Dynamic 

Shear, kPa 

(G*/sin, 10 

rad/sec) 

At 

Grade 

Temp. 

2.20 min 2.2 min. 2.20 min 2.20 min 2.20 min. 2.20 min 

 

PAV RESIDUE  

 

R 28 

 

90 °C 

 

100 °C 

Dynamic 

Shear, kPa 

(G*/sin, 10 

rad/sec) 

At Test 

Temp. 

T 315 10 °C 13 °C 19 °C 16 °C 14.5 °C 

5000 

max. 

5000 max. 5000 max. 5000 max. 5000 max. 

Creep 

Stiffness, MPa 

At Test 

Temp. 

T 313 -24 °C -24 °C -18 °C -24 °C -27 °C 

300 max. 300 max. 300 max. 300 max. 300 max. 

M-Value 0.300 

min. 

0.300 

min. 

0.300 

min. 

0.300 

min. 

0.300 

min. 

Direct 

Tension, % 

Strain 

At Test 

Temp. 

T 314 -24 °C -24 °C -18 °C -24 °C -27 °C 

1.0 min. 1.0 min. 1.0 min. 1.0 min. 1.0 min. 
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TABLE C 

AGGREGATE VARIATION LIMITS 

 
 SIEVE DESIGNATION (mm) 

 
 MAXIMUM PERMISSIBLE VARIATION * 

 PERCENT BY WEIGHT PASSING 
 

+5.0 

5.0 

1.25 

0.630 

0.315 

0.160 

0.080 

 
 5 

 5 

 3 

 2 

 2 

 1.5 

 1.5 

 
* In any case, the Lot Average Gradation must meet the gradation requirements of 

Section 31 05 16, Aggregates Materials. 
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TABLE D 

ASPHALTIC CONCRETE PAVEMENT 

MIX TYPES AND CHARACTERISTICS 

Aggregate Designation, 

Section 31 05 16 Table A 

 
ACR 

 
ACO ACB ACB 

Aggregate Size 
 

12.5 
 

12.5 16 20 

% Manufactured Fines, 

-5000 (Minimum) (See Note 1) 

 
50 

 
70 75 75 

% Fractures, +5000 (2 Faces) 

(Minimum) 

 
70 

 
70 80 80 

Asphalt Cement Grade  

 
NEW CONSTRUCTION: 

      PG 46-34 (<1 million ESALs) 

      PG 52-34 (1 to < 3 million ESALs) 

      PG 58-37 (3 million ESALs and greater) 

 

OVERLAY CONSTRUCTION: 

      PG 52-34 (Less than 3 million ESALs) 

      PG 58-28 (3 million ESALs or greater) 

Minimum Marshall Stability, N 
 

8000 
 

12000 13500 12000 

Number of Blows 
 

50 
 

75 75 75 

% Air Voids 
 

2.6 to 3.4 
 

3.6 to 4.4 3.6 to 4.4 3.6 to 4.4 

VMA % (Minimum) by 3% Air Voids 
 

13 
 

14 13.5 13 

Page 27Minimum Theoretical Asphalt 

Film Thickness, (Microns) (See Note 

3) 

 
7.0 

 
7.0 6.0 6.0 

Voids filled with Asphalt, % 
 

65 to 78 
 

65 to 75 65 to 75 65 to 75 

Flow, mm 
 

2 to 4 
 

2 to 4 2 to 4 2 to 4 

Minimum Retained Stability, % 70 75 75 75 

Effect of Moisture on Asphalt 

Concrete Mixture, ASTM D4867 

Minimum Tensile Strength Ratio 

*Note: will probably require addition of anti-stripping 

material/agent 

 
0.75 

 
0.80 0.80 0.80 
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TABLE D (con’t) 

ASPHALTIC CONCRETE PAVEMENT 

MIX TYPES AND CHARACTERISTICS 

Note 1: The percentage of Manufactured Fines in the -5000 portion of the Combined 

Aggregate. 

Note 2: All fines manufactured by the process of crushing shall be incorporated into the mix 

for Asphalt Mix Type ACO. 

Note 3: The minimum theoretical film thickness value shall be established in accordance with 

AT Test ProcedureTLT-311. 
 
General Requirements for Mix Design: 

 

1. It is recommended that the Design Asphalt Content be determined at 4% air voids, which 

is the midpoint of the design air voids. The test properties at this asphalt content are then 

checked to ensure compliance with the respective criteria. 

 

2. A minimum of four specimens shall be prepared at each asphalt content. 

 

3. Theoretical maximum specific gravity shall be determined in duplicate for a least three 

asphalt contents. 

 

4. Retained stability after 24 hours soaking at 60C to be run at the recommended Design 

Asphalt Content. 

 

 

 
 

TABLE E 

GUIDELINES FOR ASPHALT BINDER SELECTION 

FOR ASPHALT MIXES WITH RAP 
 

Virgin Asphalt Aggregate Grade 
 

RAP Percentage 

No change in binder selection < 15% 

Select virgin binder grade from blending charts and/or equations 

according to the rheology blending procedures outlined in 

Appendix XI of AASHTO M323. 

 

15 to 25% 
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TABLE F 

MAXIMUM AND MINIMUM LIFT THICKNESS 

NOMINAL MAXIMUM 

AGGREGATE SIZE 
MAXIMUM, mm MINIMUM, mm 

20 mm 100 60 

16 mm  100 50 

12.5 mm 75 40 

10 mm 60 35 

 

 
 

TABLE G 

ASPHALTIC CONCRETE PAVEMENT 

UNIT PRICE REDUCTION FOR PAVEMENT THICKNESS 

 
Thickness Deficiency (%) 

 
Payment Reduction Factor 

 
0 to 9 

> 9 – 15 

>15 – 19  

Over 19 

 
0% 

25% 

50% 

Remove and Replace 

 

 
 

TABLE H 

ASPHALT CONCRETE PAVEMENT DENSITY 
 

Type of Pavement 

 
Degree of 

Compaction 

 
Payment 

Reduction 

Factor 

New construction (including structural top lifts), first lift stage 

paving, and single stage paving 
98% 

 
A 

Non-structural final lift paving, levelling course, and non-

structural overlay  
97% 

 
B 

Lanes, parking lots, trails, trench repairs  96% 
 

C 
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TABLE I 

ASPHALTIC CONCRETE PAVEMENT 

UNIT PRICE ADJUSTMENT FOR DENSITY 
 

A 
 

B 
C 

 
Specific Density = 98% 

 
Specific Density = 97% 

Specific Density = 96% 

 
Field Density 

 
Payment 

Reduction 

Factor (%) 

 
Field Density 

 
Payment 

Reduction 

Factor (%) 

Field Density Payment 

Reduction 

Factor (%) 

100.0 to 98.00 0 100.0 to 98.00 0 100.0 to 98.00 0 

97.99 to 97.50 1 97.99 to 97.50 0 97.99 to 97.50 0 

97.49 to 97.00 2 97.49 to 97.00 0 97.49 to 97.00 0 

96.99 to 96.50 5 96.99 to 96.50 1 96.99 to 96.50 0 

96.49 to 96.00 10 96.49 to 96.00 2 96.49 to 96.00 0 

95.99 to 95.50 15 95.99 to 95.50 5 95.99 to 95.50 1 

95.49 to 95.00 30 95.49 to 95.00 10 95.49 to 95.00 2 

94.99 to 94.50 40 94.99 to 94.50 15 94.99 to 94.50 5 

94.49 to 94.00 50 94.49 to 94.00 30 94.49 to 94.00 10 

93.99 to 93.50 Remove 

and 

Replace 

93.99 to 93.50 40 93.99 to 93.50 15 

93.49 to 93.00 Remove 

and 

Replace 

93.49 to 93.00 Remove 

and 

Replace 

93.49 to 93.00 30 

 93.00 Remove 

and 

Replace 

 93.00 Remove 

and 

Replace 

 93.00 Remove 

and 

Replace 
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TABLE J 

ASPHALTIC CONCRETE PAVEMENT 

UNIT PRICE ADJUSTMENT FOR ASPHALT CONTENT 

 

A. Adjustment for Unit Price per Tonne 

 

Deviation of the Actual Asphalt Content 

from the Approved Design Asphalt 

Content (%) 

Unit Price Adjustment for 

Asphalt Content ($ per tonne) 

 Top Lift Bottom Lift(s) 

 Below Above Below Above 

4. FROM 0 TO 0.30 $0.00 $0.00 $0.00 $0.00 

From 0.31 to 0.40 -$2.00 -$1.75 -$2.00 -$1.75 

From 0.41 to 0.50 -$4.00 -$3.50 -$4.00 -$3.50 

From 0.51 to 0.60   -$6.00 -$5.25 

From 0.61 to 0.70   -$8.00 -$7.00 

 

B. Adjustment for Unit Price per Square Metre 

 

Deviation of the Actual Asphalt Content 

from the Approved Design Asphalt 

Content (%) 

Unit Price Adjustment for 

Asphalt Content (%) 

 Top Lift Bottom Lift(s) 

 Below Above Below Above 

5. FROM 0 TO 0.30 0.00% 0.00% 0.00% 0.00% 

From 0.31 to 0.40 -4.00% -3.50% -4.00% -3.50% 

From 0.41 to 0.50 -8.00% -7.00% -8.00% -7.00% 

From 0.51 to 0.60   -12.00% -10.50% 

From 0.61 to 0.70   -16.00% -14.00% 

 

Notes: 

 

1. For top lift and asphaltic concrete overlay paving deviations of more than 0.60%, the 

Contractor shall remove and replace the previously laid mix. 

 

2. For bottom lift(s) deviations of more than 0.70%, no payment will be made, and the 

Engineer will determine whether removal and replacement are necessary. 
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32 12 16.16 Road-Mix Asphalt Paving 

 

1. GENERAL 

 

This Section specifies requirements for asphalt paving by mixed-in-place methods, combining 

aggregate and liquid asphalt on-site using motor graders and other road mixing equipment or 

travel plant mixing equipment. 

 

1.1 Related Work 

 

.1 Aggregate Materials  Section 31 05 16 

  

.2 Reshaping Granular Roadbed  Section 32 11 17 

  

.3 Asphaltic Prime Coat Section 32 12 13.23 

 

1.2 Samples 

 

.1 At least two weeks prior to commencing work, inform Engineer of 

proposed source of aggregates and provide access for sampling. 

 

.2 If requested, submit to Engineer, one 4-litre container of asphalt material 

proposed for use in work, at least two weeks prior to commencing 

operations. 

 

1.3 Measurement Procedures 

 

.1 Mixed-in-place asphalt paving, including supply and placement of liquid 

asphalt material and aggregate, will be measured in square metres for the 

thickness of compacted asphalt paving specified. 

 

.2 No separate payment will be made for mixing. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Liquid asphalt: MC 250. 

 

.2 Asphaltic concrete aggregate shall be crushed gravel. Gradation to be in 

accordance with Section 31 05 16, Aggregate Materials, for class of 

material specified. 

 

.3 Aggregate sand equivalent to ASTM D2419, minimum 30%. 

 

.4 Crushed particles of coarse aggregate: at least 50% of particles by mass, to 

have at least two freshly fractured faces. 
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2.2 Mix Design 

 

.1 Job mix formula to be reviewed and approved by Engineer. Determine 

initial amount of asphalt by past experience or by empirical formulae. 

 

.2 Adjust job mix formula as needed, to ensure that asphalt can thoroughly 

coat aggregate particles. Adjustment subject to approval of Engineer. 

 

3. EXECUTION 

 

3.1 Equipment 

 

3.1.1 Road Mix Equipment 

 

.1 Have on hand sufficient equipment for mixing, spreading, and 

rolling mixture. 

 

.2 Self-propelled, tandem drive blade machines of approved design 

capable of satisfactorily mixing and spreading materials. 

 

.3 Pulveriser machines or multiple disc equipment so constructed as 

to prevent cutting of roadway base during mixing. 

 

3.1.2 Asphalt Distributor 

 

.1 Designed, equipped, maintained, and operated so that asphalt 

material at even heat may be applied uniformly on variable widths 

of surface up to 5 m at readily determined and controlled rates 

from 0.3 to 5.5 L/m2, with uniform pressure, and with an allowable 

variation from any specified rate not to exceed 0.1 L/m2. 

 

.2 Capable of distributing asphalt material in uniform spray without 

atomization at temperature required. 

 

.3 Equipped with meter registering metres of travel per minute visibly 

located to enable truck driver to maintain constant speed required 

for application at specified rate. 

 

.4 The pump shall operate by separate power unit independent of 

truck power unit. 

 

.5 Equipped with an easily read, accurate, and sensitive device which 

registers temperature of liquid in reservoir. 

 

.6 Equipped with accurate volume measuring device or calibrated 

tank. 
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3.1.3 Compaction Equipment 

 

.1 Sufficient number of rollers of type and weight to compact mix to 

dense uniform mass. 

 

3.2 Preparation of Base 

 

.1 Prepare base according to one of the following as directed or specified by 

Engineer: 

 

a) When existing base requires major scarification and when new 

aggregate is to be placed for road mixing, reshape granular 

roadbed in accordance with Section 32 11 17. 

 

b) When existing base is in generally good condition and when new 

aggregate is to be placed for road mixing, lightly scarify and blade 

existing base surface to uniform grade and to cross section as 

indicated. Roll or water and roll as directed. Fill depressions and 

strengthen weak sections with new aggregate as directed by 

Engineer. 

 

c) When aggregate is to be salvaged from existing road surface, 

lightly scarify and blade existing base surface to uniform grade and 

to cross section indicated. Scarify again reshaped surface to depth 

as directed by Engineer, leaving foundation of undisturbed 

material parallel both in profile and cross section to proposed 

finished grade. Blade loosened material into windrow at side of 

road. Compact remaining base material as directed by Engineer. 

 

3.3 Aggregate Placing 

 

.1 Obtain Engineer's approval of grade prior to placing aggregate. 

 

.2 Place aggregate on grade in windrows in quantities sufficient to produce 

finished course of thickness as indicated. Mix aggregate as required to 

achieve uniformity and specified gradation requirements. 

 

.3 If aggregate moisture content exceeds 2%, aerate until moisture content is 

2% or less at time of asphalt application. 

 

3.4 Mixing 

 

.1 Mix liquid asphalt into aggregate by blade mixing methods. 

 

a) Flatten aggregate windrow sufficiently to allow passage of 

distributor and apply liquid asphalt material from distributor in 

successive applications, each application not to exceed 2.7 L/m2 

until amount required by job mix is attained. 
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b) Follow with mixing equipment immediately behind distributor and 

partially mix aggregate and liquid asphalt after each asphalt 

application. 

 

c) Continue mixing after final liquid asphalt application until 

aggregate particles are fully coated and mixture is obtained free 

from fat or lean spots. 

 

.2 Correct asphalt deficiencies or excesses or uneven distribution by addition 

of aggregate or liquid asphalt and remixing as required to achieve uniform 

mix of specified asphalt content. 

 

.3 Do not apply liquid asphalt to aggregate if air temperature in shade is less 

than 10 C unless permitted by Engineer. Suspend liquid asphalt 

application during rain. 

 

.4 Schedule work so that liquid asphalt application, mixing, spreading, and 

compacting are accomplished in continuous operation. 

 

.5 Ensure no material is cut from underlying layer or mixing surface and 

incorporated into mix during mixing operations. 

 

3.5 Aeration and Spreading 

 

.1 Aerate mix until sufficient volatiles are removed to give compactable mix. 

 

.2 Spread and blade mixture to uniform layer giving lines and grades as 

indicated when compacted. 

 

.3 Compacted lift thickness, maximum 75 mm. 

 

3.6 Compacting 

 

.1 Compact immediately behind spreading operation by rolling until 

uniformly textured, tight surface and density satisfactory to Engineer is 

achieved. 

 

.2 Do initial rolling with pneumatic-tired roller and final rolling with steel 

wheeled roller. 

 

.3 Blade as necessary during compaction to fill ruts or other irregularities and 

trim edge neatly to line. 

 

3.7 Tolerances 

 

.1 Finished mixed-in-place asphalt lift thicknesses to be within  10 mm of 

specified thickness but not uniformly thicker or thinner. 
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.2 Correct irregularities exceeding 10 mm when checked with 3 m straight-

edge placed in any direction. Correct irregularities by blading while 

mixture is still soft. 

 

3.8 Remixing 

 

.1 Remix portions of finished mixed-in-place asphalt surfaces that show 

evidence of unsatisfactory asphalt content within three weeks of usage of 

surface by normal traffic. Sections with ravelling require addition of liquid 

asphalt, while sections with surface lateral displacement require additional 

mixing and/or additional aggregate. 

 

.2 Remix by blading asphalt surface into windrows, mixing, adding liquid 

asphalt or aggregate as required, mixing aerated, spreading and 

compacting into new finished surface. 

 

.3 Remixed portions of finished mixed-in-place asphalt surface are subject to 

further three week performance evaluation and any necessary remixing. 

 

3.9 Traffic Control 

 

.1 Restrict traffic speed to 40 km/hr during curing and setting period 

sufficiently to prevent surface damage. 

 

 

END OF SECTION 
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32 12 16.19 Warm Mix Paving 

 

1. GENERAL 

 

This Section specifies requirements for plant produced warm mix asphalt (WMA) pavement on a 

prepared foundation, using virgin aggregate or a combination of virgin and/or reclaimed 

aggregate material (RAM) and prescribed manufactured WMA additives and /or WMA plant 

process modifications. Use of reclaimed asphalt pavement (RAP) materials, consisting of cold 

milled, crushed, or processed bituminous asphalt mixture and reclaimed asphalt shingles (RAS) 

are permitted at the current percentages, provided that the mixture meets all the requirements of 

these specifications. Refer to Section 32 12 16.23 Composition of Recycled Asphalt Materials.  

 

1.1 Related Work 

 

.1 Aggregate Materials Section 31 05 16 

  

.2 Asphalt Prime Coat Section 32 12 13.23 

  

.3 Asphalt Tack Coat Section 32 12 13.16 

  

.4  Composition of Recycled Asphalt Materials Section 32 12 16.23 

  

.5 Painted Traffic Lines and Markings Section 32 17 23.13 

  

.6 Thermoplastic Pavement Markings Section 32 17 23.23 

 

1.2 Definitions 

 

.1 Table A in Section 32 12 16.13 lists general uses for each type of asphaltic 

concrete mixtures based on asphaltic concrete aggregate gradation sizes 

specified under Section 31 05 16. 

 

1.3 Measurement Procedures 

 

.1 Asphalt concrete paving to be measured in square metres. Unit price bid 

shall be full compensation for all work involved in supplying asphaltic 

concrete and installing as described in Clause 3 - Execution of this 

Section. 

 

.2 Payment will be subject to the Unit Price Adjustments for density and 

thickness as defined in the Tables included at the end of this Section. 

 

2. PRODUCTS 

 

WMA may be produced by one or a combination of several technologies involving hot mix 

asphalt (HMA) plant foaming process and equipment, mineral additives, or chemicals that allow 

the reduction of mix production temperatures to within 95C to 135C.  

 



 

WARM MIX PAVING 
 

Section 32 12 16.19 
 

 

V2019   Page 290 of 609 

2.1 Asphalt Cement 

 

.1 Asphalt cement to have a penetration as shown in Table B appended to 

this Section. 

 

.2 Asphalt cement mixing temperature at mixing shall not exceed 155C. 

 

.3 Provide approved storage, heating tanks, and pumping facilities for asphalt 

cement. 

 

2.2 Aggregates 

 

.1 Asphaltic concrete aggregate shall be crushed gravel. Gradation to be in 

accordance with Section 31 05 16, Aggregate Materials, for class of 

material specified and as specified herein. Maximum permissible 

gradation variation as per Table C in Section 32 12 16.13. 

 

.2 Aggregate sand equivalent to ASTM D2419, minimum 30%. 

 

.3 Crushed particles of coarse aggregate: at least 50% of particles by mass, to 

have at least two freshly fractured faces. 

 

2.3 Asphalt Binder 

 

.1 Asphalt binder shall be in accordance with in Section 32 12 16.13, Clause 

2.1. 

 

2.4 Additives 

 

.1 Use anti-stripping additives, silicone additive, WMA additives, and WMA 

technologies as specified. Comply with approved mix design quantities. 

Confirm the addition rate through field tests performed during 

construction. 

 

.2 Comply with the manufacturer’s recommendations for incorporating 

additives and WMA technologies into the mix. 

 

.3 Comply with the manufacturer’s recommendations regarding receiving, 

storage, and delivery of the additives. 

 

.4 Maintain supplier recommendations on file at the asphalt mixing plant and 

make available for reference while producing WMA. 

 

2.5 Mineral Filler 

 

.1 Portland Cement, hydrated lime, fly ash or other approved materials may 

be added in accordance with ASTM D242. 
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2.6 Mix Design Submittals 

 

.1 Develop and submit a job mix formula for each mixture according to 

AASHTO R35 at least 14 calendar days before production or when 

sources of asphalt binder, aggregates, WMA additives, or other 

components of the mix change. 

 

.2 Each job mix formula must be capable of being produced, placed, and 

compacted as specified. 

 

.3 Submit the following with mix design: 

 

a) All information required in the report section of AASHTO R35. 

 

b) WMA technology and/or WMA additives information. 

 

c) WMA technology manufacturer’s established recommendations 

for usage. 

 

d) WMA technology manufacturer’s established target rate for water 

and additives, the acceptable variation for production, and 

documentation showing the impact of excessive production 

variation. 

 

e) WMA technology material safety data sheet (MSDS). 

 

f) Documentation of past WMA technology field application 

including project type, project owner, tonnage, location, mix 

design, mixture volumetric, field density, and performance; or 

documentation of WMA technology listing on approved products 

list. 

 

g) Temperature range for mixing. 

 

h) Temperature range for compacting. 

 

i) Asphalt binder performance grade test data over the range of 

WMA additive percentages proposed for use. 

 

j) WMA mixture performance test results. 

 

k) Laboratory test data, samples and sources of all mixture 

components, and asphalt binder viscosity-temperature 

relationships. 

  

2.7 Sampling 

 

.1 Aggregate: AASHTO T 2. 
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.2 Asphalt Binder: AASHTO T40. 

 

.3 WMA Plant Mix: AASHTO T 168. 

 

2.8 Field Quality Testing 

 

.1 The Owner may retain the services of a materials testing firm to carry out 

field quality tests as follows: 

 

a) Aggregate Gradation:  One aggregate gradation test for each 500 

tonnes of production, or at least one per day (ASTM C136). 

 

b) Mix Quality:  At least one test of three briquettes for each 500 

tonnes of production or fraction thereof, and at least one test per 

day for each of: 

 

i) Marshall Stability   ASTM D 1559 

 

ii) Specific Gravity   ASTM D 2726 

 

iii) Air Voids and VMA   ASTM D 3203 

 

iv) Flow Index    ASTM D 1559, C29 

 

v) Asphaltic Content Extraction  ASTM D 2172 

and Sieve Analysis ASTM C 117 and C 

136 

 

    vi) Moisture Content (%) 

 

    vii) Film Thickness 

  

    Testing reports to include mix temperature and time of sampling. 

 

c) Field Density, Asphalt Thickness, and Asphalt Content:  After 

asphaltic concrete has been laid and compacted, one pavement core 

from approximately each 1000 sq. m of pavement will be obtained 

at locations determined by Engineer. Cross sectional depth of core 

will be measured to determine asphalt thickness. Density of core 

will be measured and compared with the Marshall density taken 

from field samples of the asphalt mix placed in the area of the core. 

Asphalt content will be determined and compared to the 

recommended asphalt content determined in the asphalt mix 

design. 

 

.2 If core test results fail to satisfy thickness, density, or asphalt content 

requirements as specified, Contractor shall immediately modify 

construction procedures to produce a uniformly compacted surface which 
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will satisfy density and thickness requirements. Sections with inadequate 

compaction or thickness shall be subject to a payment reduction as defined 

under Clauses 2.7, 2.8, and 2.9 in Section 32 12 16.13, as directed by 

Engineer. 

 

.3 The core test result will be deemed to represent the approximate 1000 m2 

area from which it was taken depending on location of other cores taken. 

Boundaries of area represented by the core test results will be determined 

by the Engineer. 

 

.4 If initial core is found to be deficient, three additional cores within each 

deficient area may be taken by an independent qualified testing firm at 

Contractor's expense, in locations approved by Engineer. In this case, 

additional core test results will be averaged without the first result to 

represent area in question. 

 

.5 Contractor shall give written notice to Engineer, 24 hours in advance of 

any paving operations to make arrangements for testing. 

 

.6 If test results indicate non-compliance with Specifications, pavement may 

be rejected by Engineer. Pavement thus rejected shall be removed and 

replaced at Contractor's expense. 

 

.7 Cost of additional testing made necessary by Contractor's unsatisfactory 

workmanship or materials will be charged to Contractor. 

 

.8 The Contractor shall perform all tests necessary to control the quality of 

materials and workmanship, and ensure that the work complies with the 

Specifications, as specified in Section 01 45 00. 

 

2.9 Application of Reduced Unit Price 

 

.1 The application of a reduced unit price pursuant to Clauses 2.6, 2.7, 2.8, 

and 2.9 does not relieve the Contractor of the Contract Maintenance 

requirements. 

 

3. EXECUTION 

 

3.1 Weather Limitations 

 

.1 Place WMA mixtures only on dry, unfrozen surfaces and only when 

weather conditions allow for proper production, placement, handling, and 

compacting. 

 

.2 The minimum delivery, placement, and compaction temperatures should 

be reviewed to accommodate the WMA reduced temperature and achieve 

workability and density requirements. 

 



 

WARM MIX PAVING 
 

Section 32 12 16.19 
 

 

V2019   Page 294 of 609 

3.2 Equipment 

 

Use equipment and WMA technologies capable of producing an asphalt mixture 

that meet specification requirements and is workable at the minimum placement 

and compaction temperature desired, regardless of storage or haul distance 

considerations. 

 

3.2.1 Asphalt Mixing Plant 

  

.1 Modify the asphalt mixing plant as required by the manufacturer to 

introduce the WMA technology. 

 

.2 Plant modifications may include additional plant instrumentation, 

installation of asphalt binder foaming systems and/or WMA 

additive delivery systems, tuning the plant burner and adjusting the 

flights in order to operate at a lower production temperatures 

and/or reduced tonnage. 

 

.3 All metering devices will meet the current requirement for liquid 

or mineral additives. Document the integration of plant controls 

and interlocks when using WMA additive metering devices. 

 

3.2.2 Hauling Equipment 

  

.1 Furnish equipment with tight, clean, smooth metal beds to haul 

WMA mixture. Keep beds free of petroleum oils, solvents, or other 

materials that would adversely affect the mixture. Apply a thin 

coat of approved release agent to beds as necessary to prevent 

mixture sticking. Do not use petroleum derivatives or other coating 

material that contaminates or alters the characteristics of the mix. 

 

.2 Be prepared to cover and insulate hauling beds. Equip each truck 

with a waterproof and windproof cover of suitable material and 

sufficient size to protect the mix from the weather. Securely fasten 

covers when necessary to maintain temperature. Ensure that covers 

do not allow water to enter the bed, paver, or mix transfer devices 

during mix unloading. Use insulated truck beds when necessary to 

maintain temperature. 

 

3.2.3 Asphalt Pavers 

 

.1 Provide self-propelled asphalt pavers with activated, heated, 

adjustable, vibratory screed assemblies to spread and finish to the 

specified section widths and thicknesses. Provide full width screw 

augers and provide auger extensions to ensure the paver’s 

distribution system places the mixture uniformly, maintaining a 

consistent head of material in front of the screed. Screed or strike-

off the surface without segregating, tearing, shoving, or gouging 
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the mixture. 

 

.2 Operate the paver at consistent speeds and in a manner that results 

in an even, continuous layer. Avoid and minimize stop and start 

operation or allowing the paver to remain stationary during 

operation. 

 

.3 Equip pavers with automatic screed controls with sensors capable 

of continuously sensing grade, sensing the traverse slope of the 

screed, and providing the automatic signals that operate the screed 

to maintain grade and transverse slope. Control the screed to 

maintain the grade and transverse slope according to plan. 

 

.4 The Contractor may operate equipment manually in irregularly 

shaped, narrow, and minor areas. 

 

.5 If automatic controls fail, operate equipment manually only for the 

remainder of the work day and only if specified results are 

obtained. 

 

.6 Suspend paving if the specified surface tolerances are not met. 

Resume only after correcting the situation. 

 

3.2.4 Rollers 

 

.1 Use rollers as required to achieve pavement density and capable of 

reversing direction without shoving or tearing the mixture. 

 

.2 Operate rollers according to the manufacturer’s recommendations. 

Only use vibratory rollers equipped with separate energy and 

propulsion controls. Select equipment that will not crush the 

aggregate or displace the mixture. 

 

3.3 Mixing and Holding 

 

.1 Heat the asphalt binder within the specified temperature range. Ensure a 

continuous supply of heated asphalt binder to the mixer. 

 

.2 Heat and dry aggregates to the required temperature. Avoid damaging or 

contaminating the aggregate. 

 

.3 Combine and mix the dried aggregates and asphalt binder to meet the job 

mix formula. Ensure a minimum of 95 percent uniform coating of 

aggregates according to AASHTO T 195. 

 

.4 Correct procedures if storing or holding causes segregation, excessive heat 

loss, or a reduced quality mixture. Properly dispose of mixture that does 

not meet specifications. 



 

WARM MIX PAVING 
 

Section 32 12 16.19 
 

 

V2019   Page 296 of 609 

3.4 Preparing Base or Existing Surface 

 

.1 Clear surface of debris and deleterious material. Apply and cure tack coat 

before placing the WMA. Apply a tack coat on all surfaces, curbs, gutters, 

manholes, or other structure surfaces, that will be in contact with the 

WMA. 

 

.2 Repair damaged areas of the base or existing surface. Restore the existing 

surface or base to a uniform grade and cross section before placing the 

mix. 

 

3.5 Pre-paving Requirements 

 

.1 Prior to placing any WMA mix, produce a sufficient amount of WMA mix 

to properly calibrate the plant and procedures during using the mix design 

approved for mainline construction. The Engineer will sample and test the 

WMA mix thus produced for the following: 

  

a) Voids in mineral aggregate (VMA). 

 

b) Asphalt binder content. 

 

c) Gradation. 

 

d) Air voids. 

 

e) Tensile strength ratio (or Hamburg wheel tracking test for moisture 

damage). 

 

.2 Heat WMA field samples, transported to the laboratory, to the field 

production temperature, or lower, when reheating is required for WMA 

mixture testing. 

 

.3 Place no WMA mixture that fails to meet specification requirements. 

WMA mixture not meeting the requirements may be used in the 

construction of temporary facilities when approved by the Engineer. 

 

.4 Construct a control strip or initial production lot with production materials 

and equipment. Select compacting methods to meet the specified density. 

The Engineer will take random loose mix and core samples to verify 

compliance with job mix and specification requirements. Reconstruct the 

test strip or initial production lot if the job mix formula, the compacting 

method, or compacting equipment changes, or if result do not meet 

specifications. 

 

3.6 Spreading and Finishing 

 

 .1 Spread and finish the mixture with asphalt pavers to specified grade and 
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thickness. 

 

 .2 Hand place material in areas inaccessible to mechanical spreading and 

finishing equipment. Maintain a consistent supply of mixture to ensure 

uninterrupted paving. 

 

 .3 Minimize inconvenience to traffic and protect existing and finished 

surfaces. Leave only short lane sections, normally less than 8 meters, 

where the abutting lane is not placed the same day.  

 

3.7 Compacting 

 

.1 Compact immediately after spreading and before the WMA mixture falls 

below the minimum job mix design compaction temperature. Discontinue 

paving if unable to achieve the specified density before the mixture cools 

below the minim recommended WMA job mix design compaction 

temperature. 

 

.2 Provide the number, weight, type, and sequence of rollers necessary to 

compact the mixture without displacing, cracking, or shoving. Roll the 

WMA mixture parallel to the centreline. Begin rolling super elevated 

curve at the low side and continue to the high side, overlapping 

longitudinal passes parallel to the centreline. 

 

.3 Maintain a uniform roller speed with the drive wheels nearest the paver. 

Operate vibratory rollers uniformly at the manufacturer’s recommended 

speed and frequency. 

 

.4 Continue rolling to eliminate all roller mark and to achieve the minimum 

percent of theoretical maximum density or the recommended percent of 

laboratory density. 

 

.5 Maintain line and grade of the edge during rolling. 

 

.6 Prevent the mixture from adhering to the rollers by using very small 

quantities of detergent or other approved release material.  

 

.7 Hand compact areas inaccessible to rollers. 

 

.8 Prevent the mixture from adhering to the rollers by using very small 

quantities of detergent or other approved release material. 

 

3.8 Joints 

 

3.8.1 General 

 

.1 Trim to vertical face to provide true surface and cross section 

against which new pavement may be laid. Remove loose particles. 
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.2 Paint joint face with thin coat of hot asphalt cement or preheat joint 

face with approved heater, prior to placing of fresh mixture. 

 

.3 Overlap previously laid strip with spreader by 100 mm. 

 

.4 Remove surplus material from surface of previously laid strip. Do 

not dispose on surface of freshly laid strip. 

 

3.8.2 Transverse Joints 

 

.1 Transverse joints between existing pavement and asphaltic 

concrete pavement placed under this Contract shall be of a vertical 

butt type, well bonded, sealed, and finished to provide a 

continuous, smooth profile across the joint. Joint construction is to 

be as follows: 

 

a) The existing pavement shall be cold milled to expose a 

vertical surface, of a depth equal to the final lift, against 

which new pavement may be placed. 

 

b) In longitudinal section, the minimum slope of the milled 

area shall be 100 horizontal to 1 vertical. 

 

c) In plan, the Contractor shall stagger joints by at least 2 m in 

adjacent mats and offset at least 2 m from the underlying 

lift. 

 

.2 When the existing pavement has been removed in advance of 

paving the joint area, the Contractor shall construct a smooth taper 

at the joint area to a slope of at least 20 horizontal to 1 vertical. 

The taper may be placed on tar paper and shall be removed when 

paving is resumed. The transverse joint shall be straight and have a 

vertical face when the taper is removed. 

 

3.8.3 Longitudinal Joints 

 

.1 Before rolling, carefully remove and discard coarse aggregate in 

material overlapping joint with a lute or rake. Do not rake or 

discard aggregate material onto freshly screed surfaces. 

 

.2 Roll longitudinal joints directly behind paving operation. 

 

.3 On initial pass, operate roller on previously placed lane such that 

not more than 150 mm of roller rides on edge of newly laid lane, 

then operate roller to pinch and press fines gradually across joint. 

Continue rolling until a thoroughly compacted neat joint is 

obtained. 
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.4 Offset longitudinal joints in succeeding lifts by at least 150 mm.  

 

.5 On final lift offset longitudinal joints by at least 150 mm from 

intended lane markings. No longitudinal joint to be in wheel path 

in final lift. 

 

.6 On final lift the longitudinal joint may be constructed by either saw 

cutting back the cold mat at least 75mm from the free edge, tack 

coating the exposed vertical face and placing the subsequent hot 

mat up to the saw cut edge or by hot joint matching using two 

pavers en-echelon. If echelon paving is specified it will be 

instructed by the Engineer in the Special Provisions of the 

Contract. 

 

3.8.4 Gutter Edge 

 

At the gutter edge an average 10mm (minimum 5mm) lip should 

vertically protrude at the edge of gutter. All gutter edges must be 

coated with tack coat. 

 

3.8.5 Vertical Joints 

 

When roadway widening occurs adjacent to an existing asphalt 

surface, the resulting vertical joint shall be staggered by at least 

150mm for each layer prior to application of the final lift. The cold 

joint shall be coated with tack coat. 

Care must be taken during the forming of the joints so that there 

will be a continuum of surface planes devoid of ridges, depressions 

or irregularities at the joints. Any joint which is not straight or is 

hollow, segregated, raised or in any way shall deemed by the 

Engineer as being unsatisfactory shall be rejected and the material 

replaced at the Contractors expense. 

Joints shall be constructed in such a manner as to provide proper 

bonding between the two mats for the full depth of the joint. 

 

3.8.6 Narrow Width 

 

All areas of roadway widening requiring base construction of less 

than 2 metres in width from new curb to existing pavement shall 

consist of a 50 mm asphalt surface course over 200 mm concrete 

base over prepared subgrade. 

 

3.8.7 Feather Joints 

 

 Construct feather joints so that thinner portion of joint contains fine 

graded material obtained by changed mix design or by raking out coarse 

aggregate in mix. Place and compact joint so that joint is smooth and 
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without visible breaks in grade. 

 

3.9 Finish Tolerances 

 

.1 The engineer will test pavement surfaces to verify compliance with 

smoothness and texture requirements. 

 

.2 Finished asphalt surface to be within 5 mm of design elevation but not 

uniformly high or low. 

 

.3 Finished asphalt surface not to have irregularities exceeding 5 mm when 

checked with a 3.0 m straight edge placed in any direction. 

 

3.10 Surface Irregularities and Defects 

 

.1 Correct pavement surfaces that do not meet specification requirements by 

one of the following methods to be reviewed and approved by the 

engineer: 

 

a) Diamond Grinding – Diamond grind the final pavement surfaces 

exposed to vehicle traffic to the required surface tolerance and 

cross section. Remove and dispose of all waste material. 

 

b) Cold Milling and Overlay – Cold mill intermediate pavement 

surfaces to the required surface tolerances and cross section. 

Remove and dispose of all waste materials. Use specifications 

materials for overlays. Overlay the full width for the underlying 

pavement surface. Place a minimum recommended overlay 

thickness of 40 mm Use only one overlay. 

 

c) Removing and Replacing – Replace rejected areas with WMA 

pavement materials that meet specification requirements. Test the 

corrected surface area. Complete all corrections before determining 

pavement thickness. 

 

3.11 Segregation 

 

.1 Requirements and procedures in regards to segregation shall be as 

specified in Section 32 12 16.13. 
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TABLE A 

ASPHALT MIX TYPES 

(Refer to Section 31 05 16 - Table A for gradation specifications) 
 

MIX TYPE 
 

USE 
 

ACR 
 
Lanes, Parking Lots, Trails and Local Roads  

 
ACO 

 
Top Lift Collectors, Industrial and Arterials Roadways and Overlay Paving 

 
ACB 

 
Bottom Lift for Collector, Industrial and Arterial Roadways 

 
Specific areas of use of each class of asphaltic concrete pavement will be defined on drawings 

and/or unit price table. 

 

*Note: Performance Graded (PG) Bitumen shall conform to the requirements of AASHTO M320 

PG Binder Specifications or Alberta Transportation Specifications for PG binder. 
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TABLE B 

PG REQUIREMENTS FOR PERFORAMANCE-GRADED ASPHALT BINDERS 

PROPERTY TEST 

METHO

D 

PG 46-34 PG 52-34 PG 58-28 PG 58-34 PG 58-37 

 

ORIGINAL 

Flash Point, °C T 48 230 min 230 min 230 min 230 min 230 min 

Rotational 

Viscosity, Pa.s 
135 °C 3.0 max 3.0 max 3.0 max 3.0 max 3.0 max. 3.0 max 

Dynamic 

Shear, kPa 

(G*/sin, 10 

rad/sec) 

At 

Grade 

Temp. 

1.0 min 1.0 min 1.0 min 1.0 min 1.0 min 1.0 min 

 

RTFO RESIDUE  

 

T 240 

    

Mass Change, % T 240 1.0 max 1.0 max 1.0 max 1.0 max. 1.0 max 

Dynamic 

Shear, kPa 

(G*/sin, 10 

rad/sec) 

At 

Grade 

Temp. 

2.20 min 2.2 min. 2.20 min 2.20 min 2.20 min. 2.20 min 

 

PAV RESIDUE  

 

R 28 

 

90 °C 

 

100 °C 

Dynamic 

Shear, kPa 

(G*/sin, 10 

rad/sec) 

At Test 

Temp. 

T 315 10 °C 13 °C 19 °C 16 °C 14.5 °C 

5000 max. 5000 max. 5000 max. 5000 max. 5000 max. 

Creep 

Stiffness, MPa 

At Test 

Temp. 

T 313 -24 °C -24 °C -18 °C -24 °C -27 °C 

300 max. 300 max. 300 max. 300 max. 300 max. 

M-Value 0.300 

min. 

0.300 

min. 

0.300 

min. 

0.300 

min. 

0.300 

min. 

Direct 

Tension, % 

Strain 

At Test 

Temp. 

T 314 -24 °C -24 °C -18 °C -24 °C -27 °C 

1.0 min. 1.0 min. 1.0 min. 1.0 min. 1.0 min. 
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TABLE C 

AGGREGATE VARIATION LIMITS 

 
 SIEVE DESIGNATION (mm) 

 
 MAXIMUM PERMISSIBLE VARIATION * 

 PERCENT BY WEIGHT PASSING 

+5.0 

5.0 

1.25 

0.630 

0.315 

0.160 

0.080 

 5 

 5 

 3 

 2 

 2 

 1.5 

 1.5 
 
* In any case, the Lot Average Gradation must meet the gradation requirements of 

Section 31 05 16, Aggregates Materials. 
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TABLE D 

ASPHALTIC CONCRETE PAVEMENT 

MIX TYPES AND CHARACTERISTICS 

Aggregate Designation, 

Section 31 05 16 Table A 

 
ACR 

 
ACO ACB ACB 

Aggregate Size 
 

12.5 
 

12.5 16 20 

% Manufactured Fines, 

-5000 (Minimum) (See Note 1) 

 
50 

 
70 75 75 

% Fractures, +5000 (2 Faces) 

(Minimum) 

 
70 

 
70 80 80 

Asphalt Cement Grade  

 
NEW CONSTRUCTION: 

      PG 46-34 (<1 million ESALs) 

      PG 52-34 (1 to < 3 million ESALs) 

      PG 58-37 (3 million ESALs and greater) 

 

OVERLAY CONSTRUCTION: 

      PG 52-34 (Less than 3 million ESALs) 

      PG 58-28 (3 million ESALs or greater) 

Minimum Marshall Stability, N 
 

8000 
 

12000 13500 12000 

Number of Blows 
 

50 
 

75 75 75 

% Air Voids 
 

2.6to3.4 
 

3.6 to 4.4 3.6 to 4.4 3.6 to 4.4 

VMA % (Minimum) by 3% Air Voids 
 

13 
 

14 13.5 13 

Minimum Theoretical Asphalt Film 

Thickness, (Microns) (See Note 3) 

 
7.0 

 
7.0 6.0 6.0 

Voids filled with Asphalt, % 
 

65 to 78 
 

65 to 75 65 to 75 65 to 75 

Flow, mm 
 

2 to 4 
 

2 to 4 2 to 4 2 to 4 

Minimum Retained Stability, % 70 75 75 75 

Effect of Moisture on Asphalt 

Concrete Mixture, ASTM D4867 

Minimum Tensile Strength Ratio*Note: 

will probably require addition of anti-stripping 

material/agent 

 
0.75 

 
0.80 0.80 0.80 
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TABLE D (con’t) 

ASPHALTIC CONCRETE PAVEMENT 

MIX TYPES AND CHARACTERISTICS 

Note 

1: 

The percentage of Manufactured Fines in the -5000 portion of the Combined 

Aggregate. 

Note 

2: 

All fines manufactured by the process of crushing shall be incorporated into the mix 

for Asphalt Mix Type ACO. 

Note 

3: 

The minimum theoretical film thickness value shall be established in accordance with 

AT Test ProcedureTLT-311. 
 
General Requirements for Mix Design: 

 

1. It is recommended that the Design Asphalt Content be determined at 4% air voids, 

which is the midpoint of the design air voids. The test properties at this asphalt content 

are then checked to ensure compliance with the respective criteria. 

 

2. A minimum of four specimens shall be prepared at each asphalt content. 

 

3. Theoretical maximum specific gravity shall be determined in duplicate for a least three 

asphalt contents. 

 

4. Retained stability after 24 hours soaking at 60C to be run at the recommended Design 

Asphalt Content. 

 

 
 

TABLE E 

GUIDELINES FOR ASPHALT BINDER SELECTION 

FOR ASPHALT MIXES WITH RAP 
 

Virgin Asphalt Aggregate Grade 
 

RAP Percentage 

No change in binder selection < 15% 

Select virgin binder grade from blending charts and/or equations 

according to the rheology blending procedures outlined in 

Appendix XI of AASHTO M323. 

 

15 to 25% 
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TABLE F 

MAXIMUM AND MINIMUM LIFT THICKNESS 

NOMINAL MAXIMUM 

AGGREGATE SIZE 
MAXIMUM, mm MINIMUM, mm 

20 mm 100 60 

16 mm  100 50 

12.5 mm 75 40 

10 mm 60 35 

 

 
 

TABLE G 
ASPHALTIC CONCRETE PAVEMENT 

UNIT PRICE REDUCTION FOR PAVEMENT THICKNESS 

 
Thickness Deficiency (%) 

 
Payment Reduction Factor 

 
0 to 9 

> 9 – 15 

>15 – 19  

Over 19 

 
0% 

25% 

50% 

Remove and Replace 

 

 

 
 

TABLE H 

ASPHALT CONCRETE PAVEMENT DENSITY 
 

Type of Pavement 

 
Degree of 

Compaction 

 
Payment 

Reduction 

Factor 

New construction (including structural top lifts), first lift stage 

paving, and single stage paving 
98% 

 
A 

Non-structural final lift paving, levelling course, and  

non-structural overlay 
97% 

 
B 

Lanes, parking lots, trails, trench repairs  96% 
 

C 

 

 

 

 

 

 

  

 



 

WARM MIX PAVING 
 

Section 32 12 16.19 
 

 

V2019   Page 307 of 609 

TABLE I 

ASPHALTIC CONCRETE PAVEMENT 

UNIT PRICE ADJUSTMENT FOR DENSITY 
 

A 
 

B 
C 

 
Specific Density = 98% 

 
Specific Density = 97% 

Specific Density = 96% 

 
Field Density 

 
Payment 

Reduction 

Factor (%) 

 
Field Density 

 
Payment 

Reduction 

Factor (%) 

Field Density Payment 

Reduction 

Factor (%) 

100.0 to 98.00 0 100.0 to 98.00 0 100.0 to 98.00 0 

97.99 to 97.50 1 97.99 to 97.50 0 97.99 to 97.50 0 

97.49 to 97.00 2 97.49 to 97.00 0 97.49 to 97.00 0 

96.99 to 96.50 5 96.99 to 96.50 1 96.99 to 96.50 0 

96.49 to 96.00 10 96.49 to 96.00 2 96.49 to 96.00 0 

95.99 to 95.50 15 95.99 to 95.50 5 95.99 to 95.50 1 

95.49 to 95.00 30 95.49 to 95.00 10 95.49 to 95.00 2 

94.99 to 94.50 40 94.99 to 94.50 15 94.99 to 94.50 5 

94.49 to 94.00 50 94.49 to 94.00 30 94.49 to 94.00 10 

93.99 to 93.50 Remove 

and 

Replace 

93.99 to 93.50 40 93.99 to 93.50 15 

93.49 to 93.00 Remove 

and 

Replace 

93.49 to 93.00 Remove 

and 

Replace 

93.49 to 93.00 30 

 93.00 Remove 

and 

Replace 

 93.00 Remove 

and 

Replace 

 93.00 Remove 

and 

Replace 
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TABLE J 

ASPHALTIC CONCRETE PAVEMENT 

UNIT PRICE ADJUSTMENT FOR ASPHALT CONTENT 

 

A. Adjustment for Unit Price per Tonne 

 

Deviation of the Actual Asphalt Content 

from the Approved Design Asphalt 

Content (%) 

Unit Price Adjustment for 

Asphalt Content ($ per tonne) 

 Top Lift Bottom Lift(s) 

 Below Above Below Above 

4. FROM 0 TO 0.30 $0.00 $0.00 $0.00 $0.00 

From 0.31 to 0.40 -$2.00 -$1.75 -$2.00 -$1.75 

From 0.41 to 0.50 -$4.00 -$3.50 -$4.00 -$3.50 

From 0.51 to 0.60   -$6.00 -$5.25 

From 0.61 to 0.70   -$8.00 -$7.00 

 

B. Adjustment for Unit Price per Square Metre 

 

Deviation of the Actual Asphalt Content 

from the Approved Design Asphalt 

Content (%) 

Unit Price Adjustment for 

Asphalt Content (%) 

 Top Lift Bottom Lift(s) 

 Below Above Below Above 

5. FROM 0 TO 0.30 0.00% 0.00% 0.00% 0.00% 

From 0.31 to 0.40 -4.00% -3.50% -4.00% -3.50% 

From 0.41 to 0.50 -8.00% -7.00% -8.00% -7.00% 

From 0.51 to 0.60   -12.00% -10.50% 

From 0.61 to 0.70   -16.00% -14.00% 

 

Notes: 

 

1. For top lift and asphaltic concrete overlay paving deviations of more than 0.60%, the 

Contractor shall remove and replace the previously laid mix. 

 

2. For bottom lift(s) deviations of more than 0.70%, no payment will be made, and the 

Engineer will determine whether removal and replacement are necessary. 

 

 

END OF SECTION 
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32 12 16.23 Composition of Recycled Asphalt Mixtures 

 

1. GENERAL 

 

This Section specifies requirements for plant produced asphalts that utilize Reclaimed Asphalt 

Pavement (RAP), Reclaimed Aggregate Material (RAM) & Reclaimed Asphalt Shingles (RAS). 

 

1.1 Related Work 

 

.1 Aggregate Materials Section 31 05 16 

  

.2 Plant Mix Asphalt Paving Section 32 12 16.13 

  

.3 Road Mix Asphalt Paving Section 32 12 16.16 

  

.4 Warm Mix Paving Section 32 12 16.19 

 

2. PRODUCTS 

 

2.1 Job Mix Formula 

 

.1 When the Contractor elects to use a recycled mixture on a project, he must 

submit to the Engineer the proposed mix design and Job Mix Formula 

(JMF) target values in accordance with Section 32 12 16.13 of the 

Construction Standard. 

 

.2 The JMF will establish the percentage of reclaimed aggregate, the 

percentage of each additional aggregate required, a single percentage of 

combined aggregate passing each sieve size, the total percentage of 

asphalt binder in the mixture, a single percentage of additional asphalt 

material to be added, the percentage of chemical anti-strip additive to be 

added to the additional asphalt material or percentage of hydrated lime to 

be added to the aggregate, a single temperature at which the mixture is to 

be discharged from the plant, the required field density, and other 

volumetric properties. In addition, the Job Mix Formula will establish the 

blend ratio and percent binder in the RAP.  

 

.3 Should a change in the source of virgin aggregate be made, a new job mix 

formula will be required before the new mixture is produced. Should a 

change in the source or properties of the RAP be made, a new mix design 

and/or JMF may be required based on the requirements of 32 12 16.13. 

 

.4 The gradation of the reclaimed aggregates is analysed to determine the 

gradation of the virgin aggregates required. Using the gradation of the 

aggregate from the RAP material and the new aggregates, the approved 

design lab will design a combined gradation meeting the specifications. 

The asphalt content of the RAP material is used to determine the amount 

of asphalt binder to be added in the recycled mixture. The performance 
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grade parameters of the asphalt in the RAP material (if more than 15%) 

will determine the required grade of the additional asphalt binder in the 

recycled mixture. The new asphalt binder added to the recycled mix serves 

two purposes. It increases the total asphalt content to meet the 

requirements of the mix and it blends with the aged asphalt in the 

reclaimed portion of the mix to yield an asphalt meeting the desired 

specifications. 

 

.5 Reclaimed asphalt pavement (RAP) may constitute up to 50% of the total 

material used in recycled mixtures, except for mix Type ACB, and 

mixtures containing reclaimed asphalt shingle material (RAS). Reclaimed 

asphalt shingle (RAS) material may constitute up to 6% by weight of total 

mixture for any mix. When both RAP and RAS are used, do not use a 

combined percentage of RAS and RAP greater than 20% by weight of 

total mixture, unless otherwise approved. When the percent of binder 

contributed from RAS or a combination of RAS and RAP exceeds 20% 

but not more than 30% of the total binder in the completed mix, the virgin 

binder PG grade shall be one grade below (both high and low temperature 

grade) the binder grade specified in Table B of Section 32 12 16.13 for the 

mix type, unless otherwise approved. When the percent of binder 

contributed from RAS or a combination of RAS and RAP exceeds 30% of 

the total binder in the completed mix, the Engineer will establish and 

approve the virgin binder PG grade. Use approved methods to determine if 

any binder grade adjustments are necessary to achieve the performance 

grade for the specified mix type. 

 

.6 For ACB mixes, the maximum percentage of reclaimed asphalt material is 

limited to 20% and shall be produced using virgin asphalt binder 

grade150/200A or performance Grade (PG) 58-37. For all other recycled 

mix types, the virgin binder 150/200A or PG grade shall be as specified in 

Table  B of Section 32 12 16.13 for the specified mix type.  

 

.7 When the percentage of RAP is greater than 30% of the total mixture, use 

an approved stockpile of RAP in accordance with Section 31 05 16 

(Aggregate Materials). Use approved test methods to determine if any 

binder grade adjustments are necessary to achieve the performance grade 

for the specified mix type. The Engineer will establish and approve the 

virgin asphalt binder grade to be used. 

 

.8 Once the total asphalt demand has been determined, the amount of new 

asphalt binder to be added in the recycled mixture is then calculated. This 

quantity equals the calculated asphalt demand minus the percentage of 

asphalt in the reclaimed asphalt pavement. Trial mix designs are then 

made using the MS-2 mix design procedures to determine the estimated 

design asphalt content. The same design criteria are used for recycled 

mixes as are used with virgin mixes of the same type.  
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2.2 Reclaimed Asphalt Materials Testing 

  

.1 The reclaimed asphalt materials (RAP or RAS) shall be tested for the 

following properties:  

a) Asphalt content. 

b) Aggregate gradation. 

c) Aggregate effective specific gravity. 

d) Asphalt viscosity and Performance Grade (PG) of the RAP asphalt, 

if more than 15% RAP is proposed. 

2.3 Sampling 

 

.1 Samples of the completed recycled asphalt mixture may be taken by the 

Engineer on a random basis to determine the performance grading on the 

recovered asphalt binder in accordance with AASHTO M 320.  

 

.2 If the grading is determined to be a value other than specified in Table B 

of Section 32 12 16.13 for the required mix type, the Engineer may require 

the Contractor to adjust the grade and/or percentage of additional asphalt 

binder, and/or the blend of reclaimed material to bring the grade to the 

specified value. 

 

.3 If the viscosity is determined to be out of this specified range, the 

Engineer may require the Contractor to adjust the additional asphalt 

material formulation and/or blend of reclaimed material to bring the 

viscosity within the allowable range.  

 

3. EXECUTION 

 

3.1 Not Used 

 

.1 Not Applicable 

 

 

END OF SECTION 
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32 12 36.14 Chip Seal Coat 

 

1. GENERAL 

 

This Section specifies requirements for producing and placing chip seal aggregate wearing 

course concrete, including supply of aggregates and bituminous binder. 

 

1.1 Related Work 

 

.1 Aggregate Materials Section 31 05 16 

  

.2 Painted Traffic Lines and Markings Section 32 17 23.13 

  

.3 Thermoplastic Pavement Markings Section 32 17 23.23 

 

1.2 Measurement Procedures 

 

.1 Chip sealing to be measured in square metres. Unit price bid shall be full 

compensation for: 

 

 a) Preparing existing surface. 

 

 b) Supplying and installing temporary lane markers. 

 

 c) Supplying and placing asphalt binder. 

 

 d) Supplying, processing, and placing the aggregate. 

 

 e) Sweeping the finished surface. 

 

 f) Replacing and/or maintaining pavement markings. 

 

 g) Traffic accommodation. 

 

h)  Other related work as described in Clause 3 - Execution of this 

Section. 

 

.2 No separate payment will be made for any additional equipment, tools, or 

labour employed to satisfy special sweeping requirements. 

 

.3 No payment will be made for any costs incurred to rectify defective work. 

 

2. PRODUCTS 

 

2.1 Asphalt Binder 

 

.1 Cationic Emulsified Asphalt Cement to RS-1K, RS-2K, CRS-2, or QS-KH 

to CGSB-16.3 and possess the properties as shown in Table A appended to 
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this Section. 

 

.2 Provide approved storage, heating tanks, and pumping facilities for asphalt 

cement. 

 

2.2 Aggregates 

 

.1 Aggregate shall be washed crushed gravel. Gradation shall be as shown in 

the following table. Conformance will be in accordance with Section 

31 05 16. 

 

Sieve Size 

(microns) 

% Passing Metric 

Sieve 

(CGSB 8-GP-2M) 

% Passing Metric 

Sieve 

(CGSB 8-GP-2M) 

Grade 12.5 BW Grade 12.5 AW 

12,500 100 100 

10,000 55 - 75 35 - 65 

8,000   

5,000 0 - 15 0 - 15 

1,250 0 - 3 0 - 3 

630   

315   

160   

80 0 - 0.3 0 - 0.3 

% Fracture by Weight (2 

Faces) 

75%+ (100% 1 

Face) 

75%+ (100% 1 

Face) 

Plasticity Index (PI) N/A N/A 

L.A. Abrasion Loss, % 

Maximum 
35 35 

Flakiness Index 15 15 

Coefficient of Uniformity 

(Cu) 
N/A N/A 

 

2.3 Temporary Markers 

 

.1 Temporary reflectorized centreline and/or lane markings (Davidson 

Temporary Road Pavement Markers or equivalent). 

 

2.4 Quality Control Testing 

 

.1 The Contractor is responsible for supplying quality testing as specified in 

Section 01 45 00. 

 

2.5 Sampling Frequency for Quality Assurance 

 

.1 One test for each area. 
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.2 Minimum - One test per day. 

 

2.6 Field Quality Testing 

 

.1 The Owner may retain the services of a materials testing firm to carry out 

field quality tests as follows: 

 

a) Aggregate Gradation:  One aggregate gradation test for each 300 

tonnes of production, or at least one per day (ASTM C136). 

 

3. EXECUTION 

 

3.1 Equipment 

 

.1 Contractor to provide self-powered asphalt distributor, self-propelled 

aggregate spreader, self-propelled pneumatic rollers, and power sweepers 

suitable for completing the Work. 

 

.2 The Contractor shall cease chip seal coat application if any of the 

equipment integral to either the compaction or sweeping operations is not 

available or is not in good working order, as determined by the Engineer. 

 

3.2 Preparation 

 

.1 Written notice of intention to begin chip sealing to be given to the 

Engineer 24 hours in advance. 

 

.2 Clean pavement surface in accordance with Section 32 01 11.01.  When 

levelling course is not required, patch and correct depressions and other 

irregularities to the approval of the Engineer before beginning chip seal 

operations. 

 

.3 Temporary markers shall be placed at 25 m intervals on tangent sections 

and at 15 m intervals on curves and shall remain in place. 

 

 

3.3 Asphalt Binder Application 

 

.1 Apply asphalt binder as follows: 

 

 a) To each travel lane to the widths shown on the Drawings. 

 

 b) At intersections to the areas shown on the Drawings. 

 

.2 Prior to placing binder, clean surfaces of loose and foreign material. 

 

.3 Traffic shall not be permitted to travel on the binder. Provide flagmen, if 

required, to control traffic. 
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.4 Cover storm sewer appurtenances to prevent liquid asphalt runoff.  

 

3.4 Aggregate Application 

 

.1 Distribute material uniformly. Do not broadcast material. 

 

.2 Compact aggregate immediately after spreading. 

 

.3 No traffic shall be allowed on freshly placed chip seal coat until rolling 

and initial sweeping has been completed. 

 

3.5 Compacting and Sweeping 

 

 .1 Sweep the application area to remove any loose chips after rolling and 

initial set of the binder. Direct traffic over full width of chip sealed area 

for 12 hours after first application. 

 

 .2 Continue to sweep the application area and adjacent shoulders, curb, 

gutter, sidewalks, and/or grass boulevards to remove any loose chips when 

required, and as often as required, during a two-week period following the 

initial application or as directed by the Engineer. 

 

 .3 Sweeping operations that are against traffic flow shall only be carried out 

if the Contractor has implemented proper traffic accommodation 

operations. 

 

3.6 Line Painting and Pavement Messages 

 

.1 Apply all line painting and messages in accordance with Sections 

32 17 23.13 and 32 17 23.23  

 

.2 All painted roadway lines and messages shall be placed twice at the full 

application rate as follows: 

 

 a) Following the initial sweeping operation. 

 

 b) Following the two-week sweeping period. 

 

.3 The initial line painting and message placement shall be completed within 

five days of placing the chip seal on each individual roadway. 

.4 The final line painting and message placement shall be completed within 

five days of the final sweeping operation on each individual roadway. 

 

.5 In all cases, the posted speed limit shall not be implemented until all work, 

including line and/or message painting has been completed.  

 

.6 The Contractor shall complete the replacement of roadway lines as noted 

in Clauses 3.6.3 and 3.6.4. Failure to meet this requirement will result in a 
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penalty of $500 per day for each calendar day delay in completing the line 

painting. The Engineer may extend the time allowed to complete the 

painting providing the Contractor submits a written request to the 

Engineer.  

 

3.7 Requirements for Acceptance 

 

.1 Requirements for the acceptance of the chip seal coat include the 

following: 

 

a) Materials shall meet all specified requirements. 

 

b) A minimum of 99% chip coverage shall be obtained with no single 

bare area greater than 0.01 m2 in any one square metre. 

 

c) There shall be no streaking or ravelling. 

 

d) The finished surface shall have a uniform, even texture. 

 

e) No over-rich or bleeding areas shall be evident. 

 

f) No loose chips shall be evident. 

 

.2 All existing pavement markings and messages have been preserved or 

replaced in accordance with Sections 32 17 23.13 and 32 17 23.23. 
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TABLE A 

SPECIFICATION FOR CATIONIC EMULSIFIED ASPHALT BINDER 

TEST REQUIREMENTS 

ASTM 

TEST 

METHO

D 

ASPHALT TYPE AND GRADE 

RS-1K RS-2K CRS-2 QS-Kh 

Min

. 

Ma

x. 

Min

. 

Ma

x. 

Min

. 

Ma

x. 

Min

. 

Ma

x. 

1. Viscosity at 25o C, SF s 
D244 

-- -- -- -- -- -- 20 100 

 Viscosity at 50o C, SF s 75 200 150 400 100 400 -- -- 

2. Residue by Distillation, 

% by mass 
D244 65 (1) 65 (1) 65 -- 57 (1) 

3. Settlement in 5 d, % 

difference by mass (2) 
D244 -- 5 -- 5   -- 5 

4. Storage Stability Test, 

24 hr., % by mass (3) 
D244 -- 1 -- 1 -- 

1.5 

(8) 
-- 1 

5. Demulsibility - 35 ml of 

0.5% by weight solution 

of sodium dioctyl 

sulphosuccinate, % by 

mass 

     60    

6. Oil Portion of distillate, 

% by volume of 

emulsion 

D244 -- 3 -- 3 -- 3 -- -- 

7. Sieve Test, % retained 

on No. 1000 Sieve (4) 

(5), by mass 

D244 -- 0.10 -- 0.10 -- 
0.10 

(8) 
-- 0.10 

8. Particle Charge  Positive Positive Positive Positive 

9. Test on Residue from 

Distillation 
 

a. Penetration at 25o C, 

100 g, 5 s, dmm  
D5 100 250 100 250 100 250 40 125 

b. Apparent Viscosity at 

60o C, Pa.s 
     

See Figure 

1 
  

c. Ductility at 25o C, (4) 

and 5 cm/min., cm (7) 
D113 60 -- 60 -- 60 -- 60 -- 

d. Solubility in 

Trichloroethylene, % by 

mass 

D2042 97.5 -- 97.5 -- 97.5 -- 97.5 -- 

10. Delivery Temperature, o 

C 
 60 80 60 85   --  

 

Notes: 

 

1. Upper limit on % residue is governed by the consistency limits. 

  

2. The test requirement for settlement may be waived when the emulsified 

asphalt is used in less than five days. 



 

CHIP SEAL COAT 
 

Section 32 12 36.14 
 

 

V2019   Page 318 of 609 

3. The 24-hour storage stability test may be used instead of the five-day 

settlement test; however, in case of dispute, the five-day settlement test 

shall govern. 

 

4. CGSB 8-GP-2M, Sieves, Testing, Woven Wire, Metric. 

 

5. Replace sodium oleate solution (2%) with distilled water in all operations, 

including wetting and subsequent washing of wire cloth sieves. 

 

6. Particle Charge Test (Qualitative) - The emulsion will be tested for 

particle charge according to the procedure described in ASTM D244, and 

it is required that the layer of asphalt deposited be continuous and opaque. 

In the event of dispute, the test will be repeated using freshly distilled 

water as the wash water for the electrodes, before evaluating the asphalt 

deposit. 

 

7. Ductility - Ductility will be measured at 25o C for 100 - 200 penetration 

asphalts and 15o C for 200 - 250 penetration asphalts. 

 

8. Requirements for Storage Stability and Sieve Tests are waived if emulsion 

performs satisfactorily during application. 

 

General Requirements - All tests shall be performed within 15 days of date of delivery. 

The asphalt shall be uniform in character and shall have a refined petroleum base. 
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END OF SECTION 
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32 12 36.19 Microsurfacing 

 

1. GENERAL 

 

Micro-Surfacing is a slurry seal type of application which is placed on both travel lanes within 

the limits shown on the plans.  The micro-surfacing treatment is intended to fill the existing 

wheel path ruts as well as providing a durable, skid resistant surface. The micro-surfacing 

mixture shall consist of cationic polymer modified asphalt, mineral aggregate, mineral filler, 

field control additive and water.  

 

This Specification describes the material supply, design, equipment, construction and application 

procedures associated with the rut filling and/or surfacing of an existing paved surface with 

micro-surfacing material.  Material requirements and test procedures contained in this 

Specification are based upon the publication prepared by the International Slurry Seal Surfacing 

Association (ISSA) titled "Recommended Performance Guidelines for Micro-Surfacing A143 

(Revised) February 2010".  

 

1.1 Related Work 

 

.1 Aggregate Materials Section 31 05 16 

  

.2 Painted Traffic Lines and Markings Section 32 17 23.13 

  

.3 Thermoplastic Pavement Markings Section 32 17 23.23 

 

1.2 Measurement Procedures 

 

.1 Micro-Surfacing will be measured in square metres.  This area will be 

determined by quantities as shown in the unit price schedule.   A variance 

in these quantities will only be considered when the scope of the Work has 

been modified by the City of Grande Prairie.   

 

.2 Payment will be made at the unit price bid per square metre for "Micro-

Surfacing". This payment will be full compensation for designing the mix, 

surface preparation, processing, hauling and placing the mixture, traffic 

control and quality control, supplying and processing of all material 

including but not limited to; aggregate, emulsified asphalt binder, water, 

mineral filler and field additives.  

 

.3 Payment for preparing trial batches of micro-surfacing for evaluating the 

proper proportions of the various ingredients is considered incidental and 

shall be included in the unit price bid for "Micro-Surfacing".  If the trial 

batch is acceptable as applied, it will be measured and paid for at the 

applicable unit price.  If it is unacceptable and covered by a second 

application, no payment will be made for the trial batch applied.  
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.4 If a second layer of micro-surfacing is required as a result of failure of the 

first layer, no payment will be made for the first layer.  

 

1.3 Traffic Control 

 

.1 Traffic control and temporary construction signage to be provided in 

accordance with Sections 01 35 00.06 and 01 58 99. 

 

1.4 Acceptance and Warranty 

 

.1 Requirements for the acceptance of the completed micro-surfacing include 

the following:  

 

a) Materials shall meet all specified requirements. 

 

b) The finished micro-surfacing shall have a uniform texture free 

from excessive scratch marks, tears or other surface irregularities.  

Tear marks in any 12 square metre area per lane are considered 

excessive if there are:  

 

i) Four or more marks ≥12 mm wide and ≥100 mm long.  

 

ii) Any marks ≥ 25 mm wide and ≥25 mm long.  

 

iii) There shall be no longitudinal ripples, raking, wash-

boarding, chatter, or other irregularities that will affect the 

ride quality. 

 

iv) The edges of the micro-surfacing shall be finished 

uniformly, with a neat appearance along the roadway 

centreline, lane lines, shoulder, pavement edge and curb 

lines. 

 

v) The finished surface shall have a uniform, even texture. 

 

vi) No over-rich or bleeding areas shall be evident. 

 

vii) No loose chips shall be evident. 

 

viii) All existing pavement markings have been preserved or 

replaced in accordance with Sections 32 17 23.13 and 32 

17 23.23.  

 

ix) Work that does not meet the foregoing requirements shall 

be repaired or reconstructed to the satisfaction of the 

Engineer. 
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2. PRODUCTS 

 

2.1 Mix Design 

 

.1 The Contractor shall submit a mix design, that has been signed and 

stamped by a Professional Engineer, to the Consultant a minimum of 5 

working days prior to the placement of any micro-surfacing material.  The 

mix design shall be prepared by a testing laboratory that has prior 

experience in the design of micro-surfacing mixes using ISSA test 

methods and design procedures. No micro-surfacing material shall be 

placed prior to the Consultant reviewing and accepting the submitted mix 

design.  

 

.2 Compatibility of the aggregate, polymer-modified emulsion, mineral filler 

and other additives shall be verified by the mix design.  All component 

materials used in the mix design shall be representative of the materials 

proposed by the Contractor for use on this project.  The mix design shall 

list the characteristics and proportions of all materials used in the micro-

surfacing formulation.  

 

.3 The micro-surfacing material shall meet the following mix design 

requirements: 

 

ISSA TEST 

NO.  
DESCRIPTION  SPECIFICATION  

ISSA TB-139  Wet Cohesion  

@30 minutes minimum (Set)  

 

@60 minutes minimum 

(Traffic)  

12 kg-cm minimum  

 

20 kg-cm Minimum or Near 

Spin 

ISSA TB109  Excess Asphalt by LWT 

Sand Adhesion  

538 g/m2  

ISSA TB-114  Wet Stripping  Pass (90% minimum)  

ISSA TB-100  Wet-Track Abrasion Loss  

One-hour Soak  

 

Six-day Soak  

538 g/m2 maximum  

 

807 g/m2 maximum  

ISSA TB-147  Lateral Displacement  

Specific Gravity after 1,000 

cycles of 11.34 kg  

 

5% maximum  

2.10 maximum  

ISSA TB-144  Classification Compatibility  11 grade points minimum 

(AAA, BAA)  

ISSA TB-113  Mix Time @ 25°C  Controllable to 120 s 

minimum  
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.4 The mix design proportions shall be within the following limits. 

 

.5 Residual asphalt: 6 to 11.5% by dry weight of aggregate. 

 

.6 Mineral filler: 0.0 to 3.0% by dry weight of aggregate. 

 

.7 Polymer Content: Minimum of 3% solids based on bitumen weight 

content. 

 

.8 The micro-surfacing material shall be designed to accommodate traffic 

without damage within one hour of placement. 

 

2.2 Asphalt Materials  
 

.1 The emulsified asphalt shall be a quick-traffic polymer modified asphalt 

emulsion conforming to the requirements of AASHTO M208 for CSS-1h 

with the following changes. 

 

a) The cement mixing test shall be waived for this emulsion.  

 

b) The Residue after Distillation shall be a minimum of 62%.  

 

.2 The Residue after Distillation shall also meet the following requirements:  
 

TEST METHOD  TESTS ON RESIDUE  SPECIFICATION  

AASHTO T53  Softening Point  57°C minimum  

AASHTO T49  Penetration at 25°C  40 -90 dmm * 

ASTM 2170  
Kinematic Viscosity @ 

135°C  
650 cSt/sec minimum  

ASTM D6930 
Settlement and Storage 

Stability 
1% Maximum 

   *Subject to project specifics 

 

.3 The polymer material shall be milled or blended into the asphalt or 

emulsifier solution prior to the emulsification process.  

 

.4 The addition rate of polymer modifier shall be a minimum of 3% polymer 

solids by mass of asphalt residue.  

 

.5 Each load of emulsified asphalt shall be accompanied with a Certificate of 

Analysis/Compliance indicating that all asphalt requirements are met.  
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2.3 Aggregate 

 

.1 The ISSA Type II aggregate gradation shall be used. All aggregate shall 

be 100% manufactured material that meets the following Specifications 

and is evaluated as being fully compatible with the specified emulsion.  

 

.2 The aggregate gradation, including mineral filler, shall be within the 

following limits:  

 

Sieve Size 

(μm) 

Percent 

Passing          

(Type I) 

Percent 

Passing          

(Type II) 

Stockpile Tolerance 

10000 100 100  

5000 100 90 – 100 +/- 5% 

2500 90 - 100 65 -90 +/- 5% 

1250 65 – 90 45 -70 +/- 5% 

630 40 – 65 30 -50 +/- 5% 

315 25 - 42 18 – 30 +/- 4% 

160 15 - 30 10 - 21 +/- 3% 

80 10 - 20 5 -15 +/- 2% 

 

.3 Screening, at the discretion of the engineer, may be required, by the 

contractor, at the stockpile prior to delivery to the paving machine if there 

are any problems created by having oversize or excessive fines in the mix  

 

2.4 Water  

 

.1 The Contractor shall arrange for and supply the water used for the mixing 

of the micro-surfacing material and pre-wetting of the existing pavement. 

The water shall be potable and free of harmful soluble salts.  

 

2.5 Mineral Filler  

 

.1 The Contractor shall supply the mineral filler which shall be introduced 

into the mineral aggregate. Mineral filler may be any recognized brand of 

non air-entrained Portland cement, hydrated lime or any other approved 

mineral filler that is free of lumps.  The amount and type of mineral filler 

needed will be determined by the laboratory mix design and will be 

considered as part of the material gradation requirement. An increase or 

decrease of less than 1% may be permitted in the field for improving the 

mix consistency or set times.  
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2.6 Field Control Additive  

 

.1 The Contractor shall supply the specified field control additive and apply 

it as required to maintain quick-set characteristics of the mix. 

 

2.7 Micro-Surfacing Mix Stability and Field Control Additive  

 

.1 The micro-surfacing mixture shall be homogeneous during and following 

mixing and spreading. The micro-surfacing mix shall possess sufficient 

stability so that premature breaking of the material in the spreader box 

does not occur. To maintain mixture stability the liquid field control 

additive may be introduced to provide effective control of the required 

quick-set properties. 

 

3. EXECUTION 

 

3.1 Equipment 

 

3.1.1 General 

 

.1 The Contractor shall provide all equipment, tools, machines, and 

incidentals necessary to complete the Work. All equipment shall be 

maintained in a clean and satisfactory working condition at all 

times to ensure a high quality product.  

 

.2 The Contractor shall provide a self-propelled micro-surfacing 

mixing machine specifically designed and manufactured to lay 

micro-surfacing.  The equipment shall be able to accurately deliver 

and proportion the aggregate, emulsified asphalt, mineral filler, 

field control additive, and water to a revolving multi-blade twin 

shafted mixer and discharge the mixed product on a continuous 

flow basis. The machine shall be equipped to allow the operator to 

have full control of the forward and reverse speed during 

application of the micro-surfacing material.  

 

3.1.2 Proportioning Device  

 

.1 The Contractor shall provide proportioning devices that are 

properly marked for the individual volume or weight proportioning 

of each raw material to be added to the mix. These proportioning 

devices can be revolution counters or similar devices and are to be 

used in the material calibration for determining the mix design dial 

and gate settings and calculating the materials output at any time.  
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3.1.3 Spreading Equipment  

 

.1 The mechanical spreader box attached to the paver shall be 

equipped with rotating paddle shafts to agitate and spread the 

material throughout the box and be capable of uniformly spreading 

the micro-surfacing mixture. A front seal shall be provided to 

ensure no loss of the mixture at the road contact point. The rear 

seal shall act as the final strike off and shall be adjustable. The 

spreading equipment shall be capable of spreading the mixture to 

fill cracks and minor surface irregularities and leave a uniform 

friction resistant application of material on the surface. The 

spreader box and rear strike off shall be so designed and operated 

that a free flow of material to the rear strike off is achieved.  

 

.2 The spreader box shall have suitable means provided to side shift 

the box to compensate for any change in longitudinal alignment. 

All excess material shall be removed from the job site prior to 

opening the road.  

 

3.1.4 Auxiliary Equipment  

 

.1 Surface cleaning equipment, hand tools, and any support 

equipment shall be provided by the Contractor as necessary to 

perform the work.  

 

3.1.5 Sampling Requirements  

 

.1 The Contractor shall arrange to have suitable sampling facilities in 

order for the Consultant to obtain representative field samples of 

the micro-surfacing mixture and each of the component materials.  

 

3.1.6 Machine Calibration  

 

.1 Each mixing unit to be used in performance of the work shall be 

calibrated in the presence of the Consultant prior to construction. 

The calibration shall be documented and shall include the 

individual calibration of aggregate, mineral filler, and emulsified 

asphalt at various settings, which can be related to the machine 

proportioning devices to verify the application rate and mix design 

compliance.  

 

3.2 Seasonal and Weather Limitations  

 

.1 The placement of micro-surfacing shall be limited to the period from June 

1 to September 15.  Micro-surfacing shall not be placed when, in the 
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opinion of the Consultant, damage to the finished product may occur for 

any reason.  

 

.2 The micro-surfacing shall be placed only when the atmospheric 

temperature is at least 10°C and rising and the weather is free of fog or 

precipitation and there is no forecast of temperatures below 0°C within 24 

hours from the time of application.  

 

3.3 Surface Preparation  

 

.1 The area to be surfaced shall be thoroughly cleaned of loose aggregate and 

soil, particularly soil that is bound to the surface.  

 

.2 Thermoplastic markings, appurtenances, storms sewer to be covered. 

 

3.4 Application 

 

.1 The surface shall be pre-wetted by fogging, with water, ahead of the 

spreader box when required by local conditions or sprayed with tack coat 

if required. The rate of application of the fog spray shall be adjusted 

during the day to suit temperatures, surface texture, humidity, and dryness 

of the pavement.  

 

.2 The micro-surfacing mixture shall be of the desired consistency when 

exiting the mixer and no additional materials shall be added.  A sufficient 

amount of material shall be carried in all parts of the spreader box at all 

times so that complete coverage is obtained. Overloading of the spreader 

box shall be avoided. No lumping, balling, or unmixed aggregate will be 

permitted. The material shall not have segregation of the emulsion and 

aggregate fines from the coarser aggregate.  

 

.3 No streaks, such as those caused by oversize aggregate shall be left in the 

finished surface. If excessive streaking or drag develops, the operation will 

be stopped until the Contractor proves to the Consultant that the situation 

has been corrected.  

 

.4 The suggested application rate (based on dry aggregate) for the surface 

pass shall be 12 - 16 kg/m2, or as directed by the Consultant, and shall use 

exclusively Type II aggregate as outlined in Clause 2.3. 

 

.5 No excessive build-up, uncovered areas, or unsightly appearances will be 

permitted.  
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3.5 Hand Work  

 

.1 Small areas of non-uniform application shall be spot repaired using hand 

squeegees to provide completed and uniform coverage. Care shall be 

exercised to prevent an unsightly appearance from the handwork. The 

same type of finish as applied by the spreader box will be required.  

 

3.6 Joints 

 

.1 No excess build-up, uncovered areas, or unsightly appearance shall be 

permitted on longitudinal or transverse joints. The Contractor shall 

provide suitable width spreading equipment to produce a minimum 

number of longitudinal joints through the project. When possible, 

longitudinal joints shall be placed on lane lines. Partial width passes will 

only be used when necessary and shall not be the last pass of any paved 

area. A maximum of 3.0 inches (76.2 mm) shall be allowed for overlap of 

longitudinal joints.  

 

.2 Also, the joint shall have no more than a 0.25 inch (6.4 mm) difference in 

elevation when measured by placing a 10 ft. (3 m) straight edge over the 

joint and measuring the elevation difference. 

 

3.7 Mixture 

 

.1 The microsurfacing mixture shall possess sufficient stability so that 

premature breaking of the material in the spreader box does not occur. The 

mixture shall be homogeneous during and following mixing and 

spreading. It shall be free of excess liquids that create segregation of the 

aggregate. Spraying of additional water into the spreader box will not be 

permitted. 

 

3.8 Lines 

 

.1 Care shall be taken to ensure straight lines along curbs and shoulders. No 

runoff on these areas will be permitted. Lines at intersections will be kept 

straight to provide a good appearance. 

 

3.9 Clean-up  

 

.1 All areas, such as man-ways, gutters, and intersections, shall have the 

Micro-Surfacing mix removed. The contractor shall, on a daily basis, 

remove any debris associated with the performance of the work.  

 

.2 All utility access areas, gutters, and intersection shall have the 

microsurfacing removed as specified by the Engineer. The Contractor 
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shall remove any debris associated with the performance of the work on a 

daily basis. 

 

3.10 Traffic Readiness  

 

.1 The modified emulsified asphalt will be formulated so that the material 

will cure sufficiently so that rolling traffic can be allowed on the surface 

within one hour of placing with no damage to the surface.  Areas with rut 

fills deeper than 25 mm and fills in areas where hard, sharp turning or 

braking occurs may require up to one additional hour of cure time as 

directed by the Consultant.  

 

.2 The Contractor shall ensure that all lanes of travel remain open for traffic 

every night. 

 

 

END OF SECTION 
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32 12 50 Asphaltic Concrete Overlay Paving 

 

1. GENERAL 

 

This Section specifies requirements for preparing existing road surface for overlay paving and 

completing overlay paving work. 

 

1.1 Measurement Procedures 

 

.1 Concrete replacement to Section 32 16 15.01. 

 

.2 Adjustment of valve boxes and manholes to Section 33 05 13.01. 

 

.3 Milling of existing asphalt pavement to Section 32 01 16.13. 

 

.4 Pavement crack filling to Section 32 01 18. 

 

.5 Pavement surface cleaning to Section 32 01 11.01. 

 

.6 Tack coat to Section 32 12 13.16. 

 

.7 Asphaltic concrete overlay paving to be measured in tonnes. All deliveries 

must be substantiated with "haul tickets" and signed by Engineer. Haul 

ticket to note project, date, and quantity. Payment penalties to be in 

accordance with Section 32 12 16.13. 

 

.8 Pavement markings to Sections 32 17 23.13 and 32 17 23.23. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Hot-mix asphalt concrete pavement to Section 32 12 16.13, Table A. 

 

.2 Tack coat to Section 32 12 13.16. 

 

.3 Concrete work to Section 32 16 15.01. 

 

.4 Pavement markings to Sections 32 17 23.13 and 32 17 23.23. 

 

.5 Manhole and valve adjustments to Section 33 05 13.01. 
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3. EXECUTION 

 

3.1 Overlay Paving Procedures 

 

.1 Replace existing concrete at locations shown on Drawing or as designated 

by Engineer in accordance with Section 32 16 15.01. 

 

.2 Concrete work to be constructed to match existing cross section unless 

shown otherwise on Drawings. 

 

.3 Complete road repairs adjacent to concrete work as shown on drawings 

using lean concrete to Section 03 30 20 as replacement for granular base. 

 

.4 Milling of existing asphalt pavement to Section 32 01 16.13. 

 

.5 Clean pavement surface following Section 32 01 11.01. 

 

.6 Repair cracks following Section 32 01 18. 

 

.7 Coordinate installation of traffic signal detector loops and home run wires 

with Engineer, which is to take place prior to placement of the top lift of 

asphalt surfacing. 

 

.8 Supply and place asphaltic tack coat to Section 32 12 13.16. 

 

.9 Supply and place asphaltic concrete as directed by Engineer to Section 

32 12 16.13. 

 

3.2 Pavement Markings 

 

.1 Painted pavement markings to Section 32 17 23.13. 

 

.2 Plastic pavement markings to Section 32 17 23.23. 

 

.3 The Contractor shall arrange to install temporary pavement markings 

within two hours following placement of pavement. 

 

.4 Permanent pavement markings shall be installed within one week 

following placement of pavement. 

 

3.3 Scheduling of the Work 

 

.1 The Priority for scheduling various sections of the project shall be at the 

discretion of the Developer's Engineer and/or the Municipal Engineer. The 

Contractor shall schedule any necessary asphalt concrete pavement 

profiling so that there is less than 14 days between profiling and asphalt 

concrete pavement placement unless otherwise approved by the Municipal 

Engineer.  Spot Road Rental Rates shall be in effect unless otherwise 
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directed by the Municipal Engineer. The Contractor is to make every 

effort to ensure that delays are minimized once the job has commenced.  

 

.2 A pre-construction meeting will be held to discuss the scheduling concerns 

of all parties, following which the Contractor shall submit a construction 

schedule for the project, if requested to do so. 

 

3.4 Access 

 

.1 Access is to be provided at all times for vehicular commercial delivery 

and pickup to business premises. 

 

.2 Access to residences is to be provided at all times except for the 

installation and curing of tack coat and asphalt concrete pavement. The 

Contractor shall notify residents in writing within a minimum of 72 

hours prior to commencing work when access will be affected to allow 

residents to find alternate parking areas.  Pedestrian access is to be 

maintained at all times via bridges, walkways or other temporary 

facilities, constructed in a sturdy, safe manner so that access is 

available to all premises within the construction zone. 

 

.3 Access for garbage collection shall be maintained on scheduled pick 

up dates unless the Contractor makes alternate arrangements. 

 

3.5 Traffic Control 

 

.1 During all phases of the Contract the Contractor shall ensure that all 

traffic control is as per Section 01 35 00.06 Special Procedures for 

Traffic Control. The Contractor shall provide a traffic accommodation 

plan and a barricade permit application a minimum of three business 

days prior to commencing on any roadway that the general public uses 

to access homes, businesses, schools, etc. The Developer’s Engineer 

and/or the Municipal Engineer may review the signage and request 

changes necessary to ensure public safety and proper traffic flow. 

 

.2 The Contractor shall be responsible for maintaining the integrity of all 

materials used.  Unless otherwise directed by the Municipal Engineer, 

the Contractor shall not allow traffic onto the following items: 

 

a) Tack Coat - 24 hours or until cured. 

 

b) Overlay Fabric - No traffic allowed. 

  

c) Asphalt Concrete Pavement - immediately after final rolling.  

 

d) Fog Coat - 24 hours or until cured.  

 

END OF SECTION 
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32 14 13 Precast Concrete Unit Paving 

 

1. GENERAL 

 

This Section specifies requirements for constructing sidewalks, medians, paraplegic 

ramps, crosswalks, driveways, and lane crossings using concrete paving stone. 

 

1.1 Related Work 

 

.1 Site Demolitions Section 02 41 43 

  

.2 Roadway Embankment Section 31 24 13 

  

.3 Aggregate Materials Section 31 05 16 

  

.4 Granular Base   Section 32 11 16.02 

  

.5 Concrete Work   Section 32 16 15  

 

1.2 Measurement Procedures 

 

.1 Subgrade preparation measured to Section 31 24 13. 

 

.2 Granular base measured to Section 32 11 16.02. 

 

.3 Clean sand levelling course shall be included in unit price tendered for 

paving stones. 

 

.4 Concrete paving stone sidewalks, crosswalks, driveways, and lane 

crossings shall be measured in square metres in place. Costs for concrete 

base used in areas specified to be included in unit price tendered for 

paving stone. 

 

.5 Edge restraining material: pressure treated lumber, concrete edging 

adjacent to buildings, and other approved edging material shall be 

measured in linear metres. 

 

2. PRODUCTS 

 

2.1 Material 

 

.1 Granular base to be 20 mm crushed gravel. Gradation to be in accordance 

with Section 31 05 16. 

 

  .2 Clean sand for levelling course to Section 31 05 16. 

 

.3 Concrete paving stone: 
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a) Manufactured in conformance with ASTM C936. 

 

b) Thickness 

 

i) Sidewalk and paraplegic ramp concrete paving stone: 60 

mm. 

 

ii) Crosswalk, driveway, and lane crossing concrete paving 

stones: 80 mm. 

 

.4  Cementitious Materials - Materials shall conform to the following 

applicable ASTM specifications: 

 

a) Portland Cements - Specification C150. 

 

b) Blended Cements - Specifications C595, Types IS or IP. 

 

 c) Hydrated Lime, Type S - Specification C207. 

 

 d) Pozzolans - Specification C618. 

 

.5 Physical properties: 

 

a) Compressive strength: minimum average 55 MPa with no 

individual unit less than 50 MPa. 

 

b) Absorption: maximum average 5% with no individual unit greater 

than 7%. 

 

c) Durability: 

 

i) Freeze-thaw: to ASTM C67. 

 

ii) Abrasion resistance: to ASTM C414. 

 

d) Freeze and thaw resistance shall be measured in accordance with 

CSA A82.2 or section 8 of ASTM C67 and shall have no breakage 

and not greater than 1% loss in dry weight. 

 

e) Abrasion resistance to be in accordance with ASTM C418. 

 

f) Resistant to salt action.  

 

.6  Dimension and Weights: 

 

a) Stones are to be produced 60mm thick and correspond to the 

following surface measurements: 
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i) Standard Stone -225 mm x 112.5 mm 3.62 kg/stone.  

 

ii) Edging Stone – 225 mm x 112.5 mm 3.62 kg/stone.  

 

iii) 1/2 Edging Stone - 112.5 mm x 112.5 mm 1.81 kg/stone.  

 

b) Permissible variation in dimensions: 

 

i) Length or width: 1.5 mm. 

 

ii) Thickness: 3 mm. 

 

.7 Colour: standard red unless otherwise noted on drawings. 

 

.8 Edge Restraint: 

 

a) Pressure treated lumber, concrete strip, or preformed PVC edging 

as indicated on Drawings, or approved by Engineer. 

 

.9 Moisture Barrier 

 

a) Moisture barrier shall be a 6 mil, black polyethylene sheeting. 

 

3. EXECUTION 

 

3.1 Subgrade Preparation 

 

.1 Prepare subgrade for concrete work and brick pavers to Section 31 24 13. 

 

3.2 Granular Base 

 

.1 Subgrade to be approved before placement of granular base. 

 

.2 Place 100 mm lift granular base to Section 32 11 16.02. 

 

3.3 Moisture Barrier 

 

.1 Install a 6 mil layer of black polyethylene prior to placing the sand 

bedding. Ensure adequate overlapping of all joints (minimum 150 

mm). Polyethylene is to be free of tears or punctures and any areas 

not meeting these requirements shall be removed and replaced at 

the expense of the contractor. 

3.4 Edge Restraint 

 

.1 In areas not restrained by existing concrete work, place specified edge 

restraint material as shown on drawings. 
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3.5 Sand Levelling Course 

 

.1 Granular base to be approved before placement of sand course. 

 

.2 Place and screed a 50 mm compacted thickness of sand levelling course 

over area to be paved. 

 

.3 Once screeded and levelled, do not disturb sand levelling course. 

 

3.6 Concrete Paving Stone 

 

.1 Paving stones shall be laid in approved pattern. 

 

.2 Joints between stones not to exceed 3 mm. 

 

.3 Gaps at edge of paved surface shall be filled with standard edge pieces or 

with stones cut to fit. Stones shall be cut to a straight even surface without 

cracks or chips. 

 

.4 Paving stones shall be vibrated to their final level by at least two passes of 

a vibrating plate compactor. 

 

.5 After vibration, polymeric jointing sand containing at least 30% - 3 mm 

particles shall be brushed over surface and vibrated into joints with 

additional passes of plate vibrator so as to completely fill joints. 

 

.6 Surplus material shall then be swept from surface and disposed of. 

 

3.7 Tolerance 

 

.1 After final vibrating surface shall be true to grade and shall not vary by 

more than 8 mm when tested with a 3 m board at any location on surface. 

 

3.8 Damaged Blocks 

 

.1 Any chipped or otherwise damaged blocks created by either the 

cutting or tamping process shall be subject to rejection and shall be 

removed and replaced with a satisfactory block at the contractor's 

expense.  Other blocks damaged during shipping or handling shall 

be rejected. 

 

END OF SECTION
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32 15 60 Roadway Dust Control 

 

1. GENERAL 

 

This Section specifies requirements for the supply and application of aqueous calcium chloride, 

for alleviation or prevention of dust nuisance caused by traffic. 

 

1.1 Related Work 

 

 .1 CGSB 15-GP-1M, calcium chloride. 

 

1.2 Measurement Procedures 

 

.1 Supply and application of calcium chloride will be measured in litres. 

 

.2 No extra compensation will be paid for calcium chloride ordered and 

applied on Saturdays, Sundays, or holidays. 

 

1.3 Delivery and Storage 

 

.1 Supply calcium chloride in quantities and at times as directed by the 

Engineer. 

 

.2 Supply calcium chloride as 27% - 35% aqueous solution (dependant on 

material source). 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Calcium chloride, Type I:  to CGSB 15-GP-1M (27% to 35% aqueous 

solution). 

 

3. EXECUTION 

 

3.1 Application 

 

.1 Apply calcium chloride and water with equipment approved by the 

Engineer at a rate of 1 L/m2 for liquid when directed by the Engineer. 

 

.2 Apply aqueous calcium chloride with distributors equipped with spray 

system to ensure uniform application and with means of shut off. 

 

 

END OF SECTION
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32 16 15 Concrete Work 

 

1. GENERAL 

 

This Section specifies requirements for Portland cement concrete works, including: 

 

.1 Monolithic curb, gutter, and sidewalk. 

 

.2 Separate sidewalk. 

 

.3 Curb and gutter. 

 

.4 Curb on asphalt base. 

 

.5 Sidewalk ramps. 

 

.6 Concrete cap medians and traffic islands. 

 

.7 Monolithic slab medians and traffic islands on asphalt base. 

 

.8 Reinforced lane and driveway crossings. 

 

.9 Swales. 

 

.10 Miscellaneous concrete works shown on the drawing and/or listed in the Schedule 

of Quantities. 

 

1.1 Related Work 

 

.1 Site Demolition Section 02 41 43 

  

.2 Roadway Embankments Section 31 24 13 

  

.3 Aggregate Materials Section 31 05 16 

  

.4 Concrete Reinforcement Section 03 20 00 

  

.5 Cast in Place Concrete Section 03 30 00 

  

.6 Extruder Placed Concrete Section 03 37 30 

  

.7 Basic Concrete Materials & Test Methods Section 03 05 00 

 

.8 Concrete Forming & Accessories 

 

Section 03 10 00 

 

.9 Precast Concrete Unit Paving Section 32 14 13 

  

.10 Concrete Inspection Deficiencies Section 32 16 15.02 
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.11 Tree and Shrub Preservation Section 32 01 90.33 

 

.12 Topsoil and Finish Grade  Section 32 91 19.13 

 

.13 Mechanical Seeding  Section 32 92 19.13 

 

.14 Hydraulic Seeding  Section 32 92 19.16 

 

.15 Sodding Section 32 92 23 

 

.16 Planting of trees, shrubs, and Ground Covers  Section 32 93 10 

 

.17 Tree Pruning Section 32 93 43.01 

  

.18 Landscaping Maintenance Requirements  Section 32 9414 

 

.19 Standard Details Section 50 

  

  

1.2 Definitions 

 

.1 Hand formed Concrete Work / Cast in Place Concrete:  Conventional 

method of construction using forms. 

 

.2 Extruded Concrete:  Construction of concrete work using slip-form paving 

machines. 

 

.3 Sidewalk Flagging: means the removal and replacement of the sidewalk 

section of a monolithic curb, gutter, and sidewalk cross section by saw 

cutting along the back of curb surface joint and removing the sidewalk 

panel. 

 

.4 Curb Flagging: means the removal and replacement of the curb and gutter 

of a monolithic curb, gutter, and sidewalk cross section by saw cutting 

along the back of the curb surface joint and removing the curb and gutter 

and installing dowel pins into the sidewalk. 

 

1.3 Measurement Procedures 

 

.1 The Contractor shall submit locations and measurements of work 

completed on a weekly basis to the Engineer as an indicator of work 

progress. Payment will be made based on measurements taken by the 

Engineer. 

 

.2 Disposal of concrete work and other items of work to be at locations 

specified in Section 02 41 13. 
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.3 The quantities, determined as specified in this Section, will be paid for at 

the contract unit prices, which shall be full compensation for furnishing of 

all materials, labour, tools, and incidentals necessary to complete the work 

in accordance with the specifications, plans, and instructions from the 

Engineer. 

 

.4 Where there is no bid item in place the following work will be considered 

incidental to the work specified in this section and no separate payment 

will be made. 

 

a) Initial required saw cutting of concrete or asphalt pavement.  

Additional cuts required due to drawing changes and/or on site 

alterations directed by the engineer will be addressed in the 

contract documents.  

 

b) Removal and disposal of concrete, asphaltic concrete pavement, 

and other waste materials. 

 

c) Subgrade preparation. 

 

d) Supply and placement of approved crushed gravel for hand-formed 

and slip-formed concrete work as shown on the drawings or as 

specified by the engineer. 

 

e) Repair of roadway adjacent to new concrete work, must be 

completed to a condition equal to or better that existing condition 

 

f) Backfill required behind new concrete work. 

 

g) Tree and shrub preservation (Section 32 01 90.33) 

 

h) Placement of plastic sleeves around standpipes and valve boxes 

and protection of other permanent surface structures. 

 

i) Supply and placement of reinforcement steel. 

 

j) Removal and replacement of precast concrete sidewalk blocks on 

private property.  

 

k) Landscaping within 500mm of concrete work 

 

.5 Addition subgrade excavation as per Engineers direction.  Removal of 

unsuitable subgrade shall be replaced with approved crushed gravel and 

measured by in place cubic metres. 

 

.6 New install and/or removal of monolithic curb & gutter with sidewalk, 

concrete swales, separate curb and gutter shall be measured in linear 

metres.  Concrete is to be measured along the line of the face of curb.  
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.7 New install and/or removal of separate sidewalk shall be measured in 

square metres.  Separate walk measurement shall be along centre of walk. 

 

.8 Sidewalk flagging, including installation of reinforcement steel, to be 

measured in square metres. 

 

.9 Curb flagging, including installation of reinforcement steel, to be 

measured in linear metres as measured along the face of curb. 

 

.10 New install and/or removal of curb on asphalt surface shall be measured in 

linear metres as measured along the line of the face of curb. 

 

.11 Construction of sidewalk ramps shall be included with the sidewalk 

measurement.  Square meters with separate sidewalk and linear meters 

with monolithic sidewalk. Tooling and finishing for the sidewalk ramps to 

be paid as per unit price schedule (ea.) shown in tender forms. 

 

.12 New install and/or removal of concrete cap for medians and islands shall 

be measured in square metres. 

 

 Coloured stamped/broom finished concrete shall be measured in square 

meters. 

 

.13 New install and/or removal of monolithic slab medians and traffic islands 

on asphalt base shall be measured in square metres.  Unit price bid shall be 

full compensation for all work involved in supplying and installing slab 

medians and traffic islands. 

 

.14 New install and/or removal of driveways and reinforced concrete aprons 

shall be measured in square metres.  

 

.15 New install and/or removal of reinforced curb and gutter concrete 

crossings to be measured in linear metres, along the face of curb. 

  

.16 New install and/or removal of reinforced separate and mono-sidewalks to 

be measured in square meters. 

  

.17 New install and/or removal of concrete swales shall be measured in linear 

metres, along the centre line of the swale, for the width specified. 

 

.18 New install and/or removal of bus stop pads shall be measured in square 

meters.   

 

.19  New install and/or removal of private pedestrian sidewalk shall be 

measured in square meters. 

 

.20 Precast tree wells; including tree grate, shall be measured in units installed 

or removed. 
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.21 Parking meter post pads, including supply and installation of parking 

meter posts, shall be measured in units installed. 

 

.22 Sign post and waste receptacle pads; including supply and installation of 

breakaway post bottom sections, shall be measured in units installed. 

 

.23 Adjustment of manholes and catch basins shall be measured as the number 

of units reset and mortared. 

 

.24 When authorized by the Engineer to repair landscaped areas over 500mm 

from the edge of concrete, the additional area will be measured in square 

metres. 

 

2. PRODUCTS 

 

2.1 Material 

 

.1 Concrete refer to Section 03 30 00 & Section 03 05 00. 

 

.2 Concrete paving stone products refer to Section 32 14 13. 

 

.3 Concrete Reinforcing refer to Section 03 20 00. 

 

.4 Aggregate refer to Section 31 05 16, Aggregate Materials. 

 

.5 Concrete specified as stamped and coloured concrete will be “Red Brick” 

colour and “Herringbone” stamped pattern, unless otherwise specified by 

the City. 

 

.6 Form release agent: non-staining mineral type. 

 

.7 Plastic Sleeves:  250 mm long section of PVC pipe; diameter to suit 

standpipe and valve box O.D. 

 

.8 Joint filler refer to ASTM D1751 (AASHTO M213) 16 25 mm preformed, 

non-extruding, resilient, bituminous type or approved alternates. 

 

.9 Joint Sealant: refer to ASTM D1190, Sika 2c or approved equivalent. 

 

.10 Curing compound refer to ASTM C309 containing a white pigment or 

plastic film to ASTM C171. Curing compound not to be applied where 

frost is expected within 14 days.  Clear curing compound will be used on 

all coloured concrete. 

 

.11 Sealing solution to be applied as per the manufacturer’s recommendations. 

Material data to be supplied to the Engineer prior to use. 
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3. EXECUTION 

 

3.1 Saw Cutting, Removal, and Disposal 

 

.1 Saw cutting, removal, and disposal of concrete work and/or asphalt refer 

to Section 02 41 13. 

 

.2 Saw cutting will take place at a concrete joint or as directed by engineer 

 

3.2 Subgrade / Base Course Preparation 

 

.1 Subgrade preparation refer to Section 31 24 13. 

 

.2 Removal and replacement of unsuitable subgrade to be approved by 

Engineer prior to work proceeding. 

 

Proctor Density, minimum 150mm compacted thickness beneath all concrete 

work. The gravel base course is to be extended 200mm beyond the back of 

concrete as specified in Section 50 Drawings. 

  

.4 Protect trees and shrubs refer to Section 32 01 90.33. 

 

3.3 Forming 

 

.1 Slip forming to Section 03 37 30. 

 

.2 Hand-forming: 

 

a) Refer to section 03 10 00 & 03 30 00 

 

3.4 Replace Existing Concrete Work with New Concrete Work 

 

.1 Saw cut existing concrete work at an existing joint or as directed by the 

engineer. 

 

.2 Remove existing concrete work without disturbing concrete work that is to 

remain.  With spot replacement work the undisturbed length of concrete 

shall not be less than 4.5m in length. 

 

.3 Reconstruct or adjust base as directed by the Engineer. 

 

.4 Drill and install reinforcing steel as shown in the Section 50 drawings. 

 

.5 Place PVC sleeve around valve boxes as shown in Section 50 - 

Specification Drawings, at locations as directed by the Engineer.  
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3.5 Separate Sidewalk Dowelled to Existing Curb and Gutter 

 

.1 Supply and place 10 M dowels at 500 mm O.C. from all transverse joint, 

as shown on the Section 50 drawings. 

 

3.6 Sidewalk Flagging 

 

.1 Saw cut monolithic sidewalk along the back of curb surface joint. 

 

.2 Remove sidewalk section without disturbing curb and gutter section. 

 

.3 Drill and install reinforcing steel as shown in the Section 50 drawings. 

 

.4 Reconstruct or adjust base as directed by the Engineer. 

 

3.7 Curb Flagging 

 

.1 Saw cut monolithic curb along the back of curb surface joint. 

 

.2 Saw cut asphalt. 

 

.3 Remove curb and gutter section without disturbing sidewalk section. 

 

.4 Drill and install dowels as shown in the Section 50 drawings. 

 

.5 Reconstruct or adjust base as directed by the Engineer. 

 

3.8 Lane and Driveway Crossings 

 

.1 Saw cut the existing concrete work at a longitudinal joint or as directed by 

the engineer.  Partial driveway replacements shall conform to an 8% max 

slope and shall be saw cut accordingly unless otherwise stated by the 

engineer. 

 

.2 Remove existing concrete work without disturbing concrete work that is to 

remain. 

 

.3 Reconstruct or adjust base as directed by the Engineer. 

 

.4 Install reinforcing steel as shown in Section 50 - Specification Drawings, 

including tying in to adjacent concrete. 

 

3.9 Adjustment to Manholes, Catch Basins, Valve Boxes, Standpipes, and 

Fire Hydrants 

 

.1 The Contractor shall be responsible for contacting Aquatera for pre-

inspection of all Aquatera owned infrastructure prior to and upon 

completion of adjustments. 
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.2 The Contractor shall complete adjustments of manholes and catch basins 

as per Section 50 - Specification Drawings and Contract Documents. 

 

.3 A cement mortar bond shall be used to repair storm manholes, sanitary 

manholes, and catch basins which are required to be reset. Each joint shall 

be made water tight with an approved cement mortar. All surplus mortar 

shall be cleaned from the interior surface of each unit as work progresses. 

 

.4 The Contractor will be responsible for all adjustments to water valve 

boxes, hydrants, and stand pipes. Hydrant adjustments are to be completed 

by Aquatera forces or by an Aquatera approved Contractor.  

 

.5 The Contractor shall place a plastic sleeve around all valves and 

standpipes prior to concrete being completed. 

 

.6 The Contractor must take appropriate action to prevent debris from falling 

into Manholes, catch basins, water valve boxes or any other infrastructure. 

 

3.10 Backfill 

 

.1 Allow concrete to cure for a minimum of 3 days prior to backfilling. 

 

.2 Prior to backfilling all debris must be removed. 

 

.3 Backfill behind concrete work to 100 mm below finished grade with 

suitable material approved by the Engineer, compact to 95% Standard 

Proctor Density and shape to required contours within the disturbed area 

so landscaping repairs can be done.  

  

.4 Backfill behind the curb shall take place prior to initial paving course 

against the curb and gutter. The backfill shall be placed a minimum of 300 

mm width behind the curb in two 150mm lifts. Tamp each lift with 

mechanical tampers to 95% S.P.D. to the top of curb elevation, unless 

topsoil placement or walk/slab construction immediately follows, in which 

case leave backfill low to accommodate subsequent work. One field 

density test is required per 250m or “block”. 

 

3.11 Road Repairs 

 

.1 Level and compact existing base course gravel. 

 

.2 Backfill area between lip of gutter and saw cut edge of asphalt must be 

filled with lean concrete slurry mix.  Place slurry mix to match underside 

of the existing asphalt or to a maximum depth of 75 mm below lip of 

gutter. Lean concrete Specification Refer to 03 05 00.  Asphalt repairs 

completed as per contract documents. 
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3.12 Contractor Reports 

 

 The Contractor shall provide records identifying the locations where concrete 

work has been completed, including the date when the work was completed. 

Reports shall be provided on a weekly basis and are to be submitted at the 

beginning of the week for the previous week’s work. 

 

3.13 Reinforcing Steel 

 

.1 Concrete reinforcing steel placement refer to Section 03 20 00 – Concrete 

Reinforcement, and Section 50. 

 

3.14 Concrete 

 

.1 Supply concrete to Section 03 05 00 and CAN3-A23.1. 

 

.2 Use 50 mm pencil vibrators for curb and gutter and for slabs with a 

thickness equal to or greater than 150 mm. Hand or vibrating screeds are 

to be used for concrete walks and slabs with a thickness of less than 150 

mm. 

 

.3 Place concrete continuously until the schedule pour is complete. Arrange 

the rate of concrete delivery to ensure that the discharge interval between 

successive loads does not exceed 30 minutes. If the discharge interval is 

greater than 30 minutes, the contractor shall install a construction joint. 

 

.4 Where possible, concrete shall be poured monolithically. 

 

.5 Finish exposed surfaces to a smooth uniform finish, free of open texturing 

and exposed aggregate. Do not work more mortar to surface than required. 

Do not use neat cement as a drier to facilitate finishing. 

 

.6 Broom finish surface to provide non-skid texture. 

 

.7 Round edges, including edges of joints, with 10 mm radius edging tool 

unless otherwise noted. 

.8 Finish surfaces to within the tolerances as specified herein. 

 

.9 All exposed concrete surfaces, shall have an approved curing compound 

applied as follows: 

 

a) Apply two coats of curing compound in a uniform pattern and as 

per manufacturers specifications. 

 

b) Curing compound shall be applied as soon as possible and not 

more than 30 minutes after surface finishing 

 

c) Ensure concrete surfaces are dry, free of dirt or dust, before 
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applying coating. 

 

d) Dry first coat thoroughly before applying second coat. 

 

e) Protect adjacent surfaces from over spray. 

 

.10 Transition from straight faced to rolled curb sections to be done gradually 

over a 3 m length of curb and may require an expansion joint and 

reinforcement as per Section 50, Standard Detail 50 04 19, or as directed 

by the Engineer. 

 

.11 Transitions from existing concrete to new concrete may require an 

expansion joint and reinforcement as per Section 50, Standard Detail 50 

04 20, or as directed by the Engineer. 

 

.12 Sidewalk ramps are to be provided with tooling marks and joints as per 

Section 50, Standard Detail 50 04 15. The entire surface is to be broom 

finished to provide a non-slip surface. The maximum slab width between 

control joints due to radii shall be no more than 2 m. 

 

3.15 Decorative Coloured Concrete 

 

.1 Construct a test section, consisting of at least 4 square meters, for approval 

by the Engineer for colour, texture, and workmanship.  Seal the surface of 

the test section and include one saw-cut joint.   

 

.2 Keep the approved test section at the worksite as a standard for judging 

the completed work.  Any portion of the completed work that does not 

match the workmanship of the approved test section must be removed and 

replaced.  All costs associated with this removal and replacement will be 

borne by the Contractor. 

 

.3 Apply pigmented release agent to tools and forms in accordance with the 

stamping system manufacturer’s specifications.  Place concrete and screed 

to the specified grade.  Float the surface and evenly apply dry shake colour 

hardener according to manufacturer’s specifications. 

 

.4 Imprint the surface of the plastic concrete with the forms to obtain the 

specified pattern.  The pigmented release agent will serve as the curing 

agent.  Do not clean the surface until adequate curing has been obtained, 

as recommended by the stamping system manufacturer. 

 

.5 Saw cut/ form all joints as per Clause 3.7 below and/or as shown on the 

drawings or as recommended by the stamping system manufacturer.  Seal 

joints, with colour-matched joint sealant, as recommended by the 

stamping system manufacturer.  Apply two coats of low-lustre, matte 

finish clear, 100% acrylic surface sealer to the finished decorative 

concrete as recommended by the stamping system manufacturer.   
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.6 Take steps to avoid the contamination of adjacent surfaces while placing 

and finishing coloured, stamped concrete; clean all surfaces that do get 

contaminated.  Areas that were not properly protected and/or cannot be 

cleaned to the satisfaction of the Engineer must be removed and replaced.  

All costs associated with this removal and replacement will be borne by 

the Contractor. 

 

3.16 Marking Concrete Work 

 

3.16.1 Contractor & Year of Construction 

 

.1 The Contractor shall mark the sidewalk and/or curb and gutter with 

a suitable marking tool approved by the Engineer, showing the 

name of the Contractor and the year of construction. The letters 

and numbers of the marking tool shall be 40 mm high. 

 

.2 Marks shall be placed at the end of curve of each corner of the 

block or at 200 metre intervals, whichever is less. If the 

construction begins or terminates within the middle of the block, 

the Contractor shall also mark these locations, or as directed by the 

Engineer. 

 

3.17 Concrete Joints 

 

3.17.1 Expansion Joints 

 

.1 Expansion joints are constructed to relieve tensile and compressive 

stresses due to the application of horizontal forces as a result of 

temperature change.  

 

.2 Expansion joints are to be installed at locations when: 

 

a) Tying into any existing concrete that has cured for more 

than 28 days.  If doing spot replacements, an expansion 

joints will be installed on one end of a section greater the 

50m in length. 

 

b) Concrete slabs are longer than 100 metres in length. 

 

c) Lane or Commercial Crossings are being installed adjacent 

to existing concrete, or; 

 

d) As directed by the Engineer 

 

.3 Expansion joints are to be 16 mm wide with reinforcing steel and 

approved joint filler. The joint filler material shall be placed all the 

way through the slab, starting at the gravel base, and should be 
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placed to be below 25 mm the surface. Reinforcing steel is to be 

installed as per Section 03 20 00 and Section 50 Drawings.  The 

joint is then to be sealed with an approved joint sealer as specified 

herein. 

 

3.17.2 Control/ Joints 

 

.1 Control joints are constructed to relieve shear stresses due to the 

application of vertical forces as a result of settlement or settling.  

 

.2 Transverse control joints shall be installed at 1.5m spacing unless 

otherwise noted. 

 

.3 Control joints shall be installed to a minimum depth of 30 mm or 

¼ of the thickness of the slab and the width shall be 12mm. 

 

.4 Control joints can be installed using an approved preformed strip 

or trowelled while the concrete is fresh. The surface of any 

trowelled joints must be 65mm wide and provide a smooth dense 

surface. Alternatively, the control joint can be saw cut within 12 

hours of placing the concrete. 

 

.5 On any slab wider than 2.0 m a longitudinal control joint shall be 

required. The longitudinal joint shall be located at the midpoint of 

the slab or spaced a maximum of 2.0 m. 

 

3.17.3 Construction Joints 

 

.1 Construction joints are constructed to provide a neat joint from 

where one pour-day ended and another started. Expansion joints 

can be installed instead of a construction joint, depending upon the 

length of each pour and the location of the joint. The joint is to be 

sealed with an approved joint sealer after the concrete has set. 

Expansion joints to be installed as noted above.  

 

.2 Reinforcement is to be installed as per Section 03 20 00 and 

Section 50 Drawings. 

   

3.17.4 Isolation Joints 

 

.1 Isolation joints are constructed to relieve shear, tensile and 

compressive stresses due to the application of horizontal and 

vertical forces as a result of temperature change, settlement or 

swelling. This joint is intended to completely isolate the slab from 

something else and allows the separate items to shift/settle 

independently from each other. 

 

.2 Isolation joints are to be constructed around manholes, valve 
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boxes, poles, hydrants, etc. and along length of concrete adjacent 

to a building or other permanent surface structure, or as directed by 

engineer. 

 

.3 Isolation joints are to be 16 mm wide with approved joint filler. 

The joint filler material shall be placed all the way through the 

slab, starting at the gravel base, and should be placed to be below 

25 mm the surface. The joint is then to be sealed with an approved 

joint sealer. No reinforcement is required to be placed for this type 

of joint. 

 

.4 Isolation joints are to be installed as per Section 50 Drawings, or as 

directed by the Engineer.  

 

3.18 Trowelling/Tooling 

 

.1 The surface of any joint must be trowelled to 65mm wide and 

provide a smooth dense surface.  

 

.2 Trowelling/tooling on sidewalk ramps are to be broom finished to 

provide a non-slip surface. 

 

3.19 Joint Sealing 

 

.1 Joints shall be filled no more than 14 days after the concrete has 

been placed. Immediately before sealing, the joints shall be 

thoroughly cleaned in such a manner that all loose and foreign 

material, including membrane curing compound, is removed.  

.2 Joints shall be inspected and approved by the Engineer prior to 

sealing. 

 

.3 All reinforced joints shall be filled to not less than 3 mm from the 

surface or the contractor may be required to redo. 

 

.4 Any material spilled on adjacent pavement areas shall be removed 

immediately and the pavement surface cleaned. 

 

.5 The use of sand or similar material to cover the seal shall not be 

permitted. 

 

.6 Refer to section 32 16 15.02 for details of concrete deficiencies at 

time of construction completion/warranty completion 

 

.7 Joint sealer to be installed according to the manufacturer’s 

specifications. 
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3.20 Field Quality Control 

 

.1 Refer to Section 32 16 15 02   

 

.2 Protect finished work from damage, repair to the satisfaction of the 

Engineer if damaged.  Cost of the repairs to be borne by the Contractor. 

 

 

END OF SECTION 
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32 16 15.02 Concrete Inspection Deficiencies 

 

1. GENERAL 

 

This section specifies the occurrences for the replacement, liquidated damages or repair based 

affected areas.  This shall apply at the time of inspection to all sidewalks, curb and gutter, and 

related on grade concrete work. 

 

1.1 Definition 

 

.1    Flag of Sidewalk:  The area of sidewalk between the back of curb and back of 

walk. 

 

2. SURFACE CONDITION DEFICIENCY 

 

.1 Loss of surface mortar and/or aggregate  

 

Table 2.1: Replacement or Repair Based on the Percent Affected Area by the 

Surface Condition 

 

Surface Condition Affected Surface Area (%) 

1.  Loss of surface mortar and/or 

aggregate 2mm - 5mm depth 

< 15 Repair as per Engineers Direction 

> 15 Replace 

2.  Loss of surface mortar and/or 

aggregate > 5 mm depth 

< 5 Repair as per Engineers Direction 

> 5 Replace 

 

 

3. SIDEWALK, CURB AND GUTTER DEFICIENCIES 

 

Replacement of affected panels shall be required when one or more of the following exist.  

Concrete inspection deficiencies which exist but do not meet requirements for replacement shall 

be repaired as per the Engineers direction.  Cost of replacement or repairs to be borne by the 

Contractor.  Concrete that is to be removed and replaced shall comply with Section 32 16 15: 

 

3.1 Crack greater than 3mm in width in curb & gutter (see detail 50 04 21) 

 

.1 Excluding joints. 

.2 No vertical displacement. 

.3 No chipping greater than 3 mm. 

.4 Greater than 10% in length of crack with spalling edges. 

.5 Spalling edges maximum total width for both sides is less than 3 mm from 

outer edge of crack. 

3.2 Crack greater than 3mm in width on flag of sidewalk (see detail 50 04 21) 

 

.1 Excluding expansion joint. 
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.2 No vertical displacement. 

.3 No chipping greater than 3 mm. 

.4 Greater than 10% in length of crack with spalling edges. 

.5 Spalling edges maximum total width for both sides is less than 3 mm from 

outer edge of crack 

 

3.3 Cracks with (see detail 50 04 21) 

 

.1 Any vertical displacement greater than 3mm. 

 

3.4 Longitudinal Crack (see detail 50 04 21) 

 

.1 Greater than 3mm width  

 

3.5 Joint vertical displacement (see detail 50 04 22)  

 

.1 At any joint of greater than 6mm  

 

3.6 Control joint separation (see detail 50 04 22) 

 

.1 At any control joint greater than 5mm 

 

3.7 Settlement on a road grade (see detail 50 04 22) 

 

.1 Greater than 30mm over 6m of sidewalk  

.2 Settlement of 10-30mm over 6m of sidewalk warrants slab jacking (see 

section 32 20 00) 

 

3.8 Dished sidewalk or curb & gutter (see detail 50 04 23) 

 

.1 Greater than 6mm 

 

3.9 Cross Fall (see detail 50 04 23) 

 

.1 Reverse cross fall 

.2 Less than 0.7 % 

.3 Greater than 3% 

 

3.10 Random cracking (see detail 50 04 23) 

 

.1 Two or more cracks of any size (including hairline and pencil) in one 

panel of sidewalk or section of curb and gutter 
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3.11 Corner Chip (see detail 50 04 23) 

 

.1 Greater than 75mm   

 

.2 Saw cutting to remove is unacceptable 

 

3.12 Protect finished work from damage/vandalism (see detail 50 04 24) 

 

.1 Deficiencies considered detrimental to pedestrian safety or appearance of 

the concrete work, including but not limited to the following: 

 

a) Graffiti or writing 

b) Foot or animal prints 

c) Chipping greater than 75mm 

d) Chipping where 2 or more are greater than 50mm 

e) Significant scarring/paper damage 

f) Rain damage 

g) Gouging greater than 10mm deep 

 

3.13 Ponding 

 

.1 Greater than 6mm in depth 

  

3.14 Curb Alignment 

 

.1 Applies to F.O.C and L.O.G (Face of Curb and Lip of Gutter) 

.2 Maximum deviation of +/- 12mm in 30m  

 

3.15 Concrete Thickness 

 

.1 At the City’s request, an approved quality assurance laboratory will take 

one or more sets of 3 cores from suspect concrete work.  Sets of cores 

shall represent not more than 500 square meters of concrete work. If the 

average core thickness is deficient that area will be assessed a pay factor 

according to the Table 3.15.1: 
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Table 3.15.1: Removal or Liquidated Damages Based on the Affected Area 

including Payment Adjustment 

 

Thickness 

Deficiency (mm) 

Pay Factor  

 (% Contract Price) 

6 100.0 

7 97.0 

8 93.7 

9 90.0 

10 85.5 

11 80.5 

12 75.0 

13 68.0 

14 60.0 

15 50.0 

Over 15 Remove and Replace 

 

 

 

END OF SECTION  
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32 16 19 Asphaltic Concrete Curbs 

 

1. GENERAL 

 

This Section specifies requirements for construction of asphalt curbs on an existing asphalt 

surface. 

 

1.1 Measurement Procedures 

 

.1 Asphaltic concrete pavement curb will be measured in linear metres, 

measured along face of curb. 

 

.2 Cleaning pavement surfaces to Section 32 01 11.01. 

 

.3 Tack coat to Section 32 12 13.16. 

 

2. MATERIAL 

 

2.1 Asphaltic Hot-Mix 

 

.1 Asphaltic hot-mix to Section 32 12 16.13 - Class 12.5. 

 

.2 Normal Portland cement to be added to mix in amounts not less than 80 kg 

of cement to 1000 kg of hot-mix. 

 

.3 Asphalt binder to be CGSB16-GP-3M, grade 85/100 or 120/150. Binder 

content to be 6% to 8.5%. 

 

.4 Air void content to be 5% to 10%. 

 

2.2 Tack Coat 

 

.1 Tack coat to Section 32 12 13.16. 

 

3. EXECUTION 

 

3.1 Tack Coat 

 

.1 Apply, with hand sprayer, high film of tack coat to surface beneath curb to 

be installed. 

 

3.2 Placing of Curb Mix 

 

.1 To be placed using a slip-form spreader to cross section shown on 

Drawings. 

 

.2 Asphalt temperature range 125C to 150C during placement. 
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3.3 Hand Placing of Curb Mix 

 

.1 In areas not machine accessible, place curb mix by hand using wood or 

metal forms to design cross section. 

 

.2 Remove form when proper shape of material can be maintained. 

 

3.4 Joints 

 

.1 Curb construction to be continuous with minimum joints. 

 

.2 Joint to be carefully made. 

 

.3 Paint end of joint with tack coat material before placing fresh curb mix. 

 

 

 

END OF SECTION 
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32 17 13.19 Precast Concrete Parking Curbs 

 

1. GENERAL 

 

This Section specifies requirements for precast concrete parking curbs. 

 

1.1 Measurement Procedures 

 

.1 Supply and installation of precast parking curbs to be measured in units of 

each type and size specified or indicated. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Cement to CAN3-A5, type 10 grey white. 

 

.2 Water and aggregates to CAN3-A23.1. 

 

.3 Air entraining admixture to CAN3-A266.1. 

 

.4 Reinforcing steel to CAN3 G30.12, deformed, Grade 400, unless indicated 

otherwise. 

 

.5 Concrete to CAN3-A23.1, minimum 30 MPa compressive strength at 28 

days, for Class A exposure. 

 

.6 Curb anchors: steel dowels or pins to CAN3 G30.12, minimum 15 mm 

diameter x 600 mm length. 

 

2.2 Fabrication 

 

.1 Fabricate to CAN3-A23.4, precast reinforced concrete curbs and New 

Jersey traffic barriers as shown on Drawings. 

 

.2 Finish to be standard grade. 

 

.3 Fabricate to location, size, and dimension as shown on Drawings. 

 

3. EXECUTION 

 

3.1 Installation 

 

.1 Install curbs as indicated or directed. 

 

.2 Secure curbs in position by driving steel dowels through precast holes 

until flush with top of curb. 
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.3 Rejected, damaged, or defective units shall be removed from site and 

replaced with sound units. 

 

 

END OF SECTION 
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32 17 23 Pavement Marking: General 

 

1. GENERAL 

 

This Section specifies the general requirements for pavement markings regardless of the type of 

pavement marking used. Deviations from these general requirements will be covered in the 

specific requirements for each material. 

 

The Work shall consist of furnishing all materials, equipment and labour necessary for the 

required pavement preparation and application of uniformly retroreflective pavement marking 

materials in accordance with the plans or as described herein. All pavement markings shall 

conform to the Manual of Uniform Traffic Control Devices for Canada (Current Edition). 

 

1.1 Related Work 

 

.1 Painted Traffic Lines and Markings Section 32 17 23.13 

   

.2 Thermoplastic Pavement Markings Section 32 17 23.23 

   

.3 Spray Plastic Pavement Markings Section 32 17 23.33 

   

.4 Cold Plastic Markings Section32 17 23.43 

   

.5 Pavement Cleaning and Marking Removal Section 32 01 11.01 

   

1.2 References 

 

.1 ASTM D4060: Test Method for Abrasion Resistance of Organic Coating 

by Taber Abrasion. 

 

.2 ASTM D256: Test Method for Impact Resistance of Plastics and Electrical 

Insulating Materials. 

 

.3 ASTM D570: Test Method for Water Absorption of Plastics. 

 

.4 ASTM E28: Test Method for Softening Point by Ring and Ball Apparatus. 

 

.5 ASTM E1347: Test Method for Directional Reflectance, 45o 0o, of Opaque 

Specimens by Broadband Filter Reflectometry. 

 

1.3 Definitions 

 

.1 Plastic pavement marking material: means any type of paving marking 

material, excluding paint, consisting of various materials that harden and 

retain their shape after being applied to the pavement or concrete surface. 
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1.4 Measurement Procedures 

 

.1 Lines shall be measured in linear metres of material installed for each type 

of line installed. Gaps between line segments are not measured. 

 

.2 Pavement marking including reflective glass beads shall be measured in 

linear metres of material installed. 

 

.3 No additional payment will be made for the supply of pavement marking 

material and reflective glass beads. 

 

.4 Symbols and letters will be measured in specified units. 

 

.5 Removal of pavement markings will be in specified units. 

 

Pavement marking will be measured complete in place in the units designated. 

Line quantities will be the length of completed marking, excluding the gaps.  

 

All work performed and measured as prescribed above will be paid for as 

provided in the respective items for each type of pavement marking material 

supplied and installed. Payment shall include all labour, equipment and materials 

necessary to complete the work. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Marking materials shall be a formulation, identified by a manufacturer’s 

code number, prequalified by and have the same composition as the 

prequalified marking material. Acceptance criteria for new plastic 

pavement marking materials is included in Clause 2.2 of this Section. 

 

.2 When plastic pavement marking are to be installed, the Contractor and 

Subcontractor (applicator) shall provide written evidence that he has a 

minimum of three years successful experience supplying and installing 

plastic pavement markings, as specified in Sections 32 17 23.23, 

32 17 23.33 and 32 17 23.43, and be acceptable to the Owner. 

 

.3 Pavement marking materials shall conform to the following: 

 

Painted Traffic Lines and Markings Section 32 17 23.13 

Thermoplastic Pavement Markings Section 32 17 23.23 

Spray Pavement Markings Section 32 17 23.33 

Cold Plastic Pavement Markings Section 32 17 23.43 

 

A material safety data sheet for each material, including resin, catalyst, 

activator, glass beads and cleaning solvent to be used on the project shall 

be furnished by the Contractor to the Engineer prior to the start of work. 
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The applicator shall maintain current material safety data sheets for all 

materials present with this work in an immediately accessible location. 

 

.4 Glass beads: Overlay type: to CGSB1-GP-74M as follows: 

 

a) Imperfections:  surface of spheres shall be smooth and free from 

film, scratches and pits. At least 90% shall be of true spherical 

shape, and free from milkiness, dark or air inclusions and other 

defects. 

 

b) Index of refraction:  liquid immersion method at 25C may be used 

to determine refraction index of glass spheres. A refractive index 

of 1.50 to 1.60 is required. 

 

c) Gradation:  spheres shall meet following gradation requirements 

when tested in accordance with ASTM D-1214. 

 

i) Spheres included in manufacture of thermoplastic material: 

 

Sieve Size (Microns)  % Passing 

 

800       100 

630    80 – 100 

315    20 - 25 

160    10 - 20 

80      0 - 2 

 

ii) Spheres for application on molten thermoplastic material: 

 

Sieve Size (Microns)  % Passing 

 

630    90 - 100 

315    20 - 50 

80      0 - 10 

 

d) Beads shall show resistance to corrosion after exposure to a 1% 

solution (by weight) of sulphuric acid. 

 

2.2 Criteria for Acceptance 

 

Plastic pavement marking materials shall be acceptable for installation on City of 

Grande Prairie roadways based on the following criteria: 

 

.1 The Contractor/Supplier has installed that particular product in other cities 

with similar climatic conditions as Grande Prairie. 

 

.2 The material was installed on roadways with more than 10,000 vehicles 

per day and over 90% of the marking material remained in good condition 
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after three (3) years of service. 

 

.3 The Contractor has provided three references for the product’s past 

performance. 

   

The Contractor shall submit the requested information for the City’s assessment 

of a product at least three (3) months prior to bidding on any roadway project in 

The City. 

 

Plastic pavement marking material that does not meet the above noted criteria 

may be considered for installation at locations specified by The City for 

evaluation purposes. The material will be considered an acceptable product if 

90% of the markings remain in good condition after three (3) years of service. 

 

3. EXECUTION 

 

3.1 Drawing Confirmation 

 

.1 All pavement marking drawings approvals shall be confirmed by the 

Engineer prior to the commencement of pre-marking for the installation of 

permanent pavement marking materials. 

 

3.2 General 

 

.1 Lines shall be applied as solid, dashed or dotted stripes, either singly or in 

combination, as shown on the Drawings. The Contractor shall use an 

accurate dashing mechanism, which is capable of being easily adjusted to 

retrace existing dashed markings or to apply new materials at the correct 

spacing. Dashed lines that are to be applied over plainly visible existing 

dashed lines shall begin within 150 mm of the beginning of the existing 

dash, unless otherwise directed by the Engineer. 

 

.2 Gaps not marked as a result of template use for symbols and words shall 

be filled with marking material after template removal. 

 

.3 Pavement markings shall be free of uneven edges, overspray or other 

readily visible defects that detract from the appearance or function of the 

pavement markings. 

 

.4 Methods and equipment used for pavement preparation, marking and 

marking removal shall be subject to the approval of the Engineer. Glass 

beads shall be kept dry during storage and prior to use. 

 

.5 The Contractor shall furnish to the Engineer copies of current 

manufacturer’s instructions and recommendations for application of any 

marking material, including primer, activator, catalyst and/or adhesive, 

called for in the plans.  
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.6 Other construction Work such as shoulder paving, seeding and/or 

mulching shall be scheduled and performed in a manner to avoid damage 

to applied pavement marking. 

 

3.3 Storage 

 

.1 Store pavement marking materials as per manufacturer's instructions. 

 

3.4 Site Preparation 

 

.1 Maintain vehicular and pedestrian traffic as directed by Engineer. Provide 

flagmen, barricades, flares, and signing to protect workers and public. 

 

.2 Sweep or air blow pavement surface clean and dry to Section 32 01 11.01. 

 

.3 If required, remove existing markings and repair pavement surface in 

accordance with Section 32 01 11.01. 

 

.4 Pre-mark intended lines at a minimum off-set of 150 mm. Pre-mark 

outline of symbols. Engineer to inspect and approve pre-marking. Any 

correction to pre-marking shall be at contractor's expense. All marking 

shall be within 12 mm of that specified on drawings, unless the Engineer 

approves variances. 

 

3.5 Line Types 

 

.1 Lines shall be sharp, well defined and uniformly retroflective. The width 

of line applied shall be the width specified. Fuzzy lines, excessive 

overspray or non-uniform application are unacceptable. Lines shall 

provide proper visibility. Pavement markings that are improperly applied, 

located or reflectorized shall be corrected. Lines applied with insufficient 

material quantities shall be properly reapplied. Improperly located lines 

shall be removed in accordance with Section 32 01 11.01; new lines shall 

then be applied in the correct locations at the contractor’s expense, 

including furnishing of approved materials. 

 

3.6 Line Dimensions and Acceptable Pavement Marking Materials 

 

  .1 Line dimensions shall be as follows:  

 

(See Specification Drawings Section 50 for clarification) 

 

Line Type Colour Size Pattern 

Centre Line Yellow 100 mm 
Continuous line; break at 

intersections 

Lane Line (a) White 100 mm 3.0 m line, 6.0 m skip 
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Lane Line (b) White 100 mm or 200 mm 3.0 m line, 3.0 m skip 

Edge Line White 100 mm Continuous line 

Intersection Guide 

Lines 

White or 

Yellow 
100 mm 

0.5 m line, 0.5 m skip; colour 

as specified on Drawings 

Stop Bars White 

300 mm if 

thermoplastic 

600mm if paint 

1.0 m separation from 

crosswalk; otherwise 4.5 m 

back of F.O.C. extension 

Standard Crosswalk White 100 mm  2 parallel lines;  3.0 m apart 

Special Crosswalk White 600mm Zebra pattern 

Arrow symbols White ----- 

Arrow style and size to 

conform to MUTCD – Figure 

C1-3 

Other symbols White ----- 
Symbol dimensions to conform 

to MUTCD 

 

.2 Acceptable pavement marking materials for the various road 

classifications are as follows: 

 

Item Type of Material 

Expressways and Arterial Roadways 1 

1. Centre Lines Type 1 

2. Edge Lines Type 1, Type 2, or Type 3 

3. Lane Lines Type 1 

4. Stop Bars Type 1 

5. Crosswalk Lines Type 1 

6. Guide Lines Type 1 

7. Arrows and Symbols Type 2 or Type 3 

8. Concrete Bridge Decks Type 2 or Type 3 

9. Asphalt Bridge Decks Type 1 

                         Collector Roadways 

1. Centre Lines Type 2 or Type 3 

2. Lane Lines Type 2 or Type 3 

3. Stop Bars Type 2 or Type 3 

4. Crosswalk Lines Type 2 or Type 3 

                      Local Roadways 

1. Centre Lines Paint 

1. Stop Bars Paint 

2. Crosswalk Lines Paint 

 
Notes: 

  



 

PAVEMENT MARKING: 
GENERAL 

 
Section 32 17 23 

 

 

V2019   Page 366 of 609 

1. Expressway and Arterial roadways include any portion of a Collector or 

Local roadway within 50 m of an intersecting expressway or arterial 

roadway. 

 

2. Type 1 - Thermoplastic “Hot In-Laid” material as specified in Section 

32 17 23.23. 

 

3. Type 2 - Spray applied hybridized polymer epoxy surface material as 

specified in Section 32 17 23.33. 

 

4. Type 3– Surface applied cold plastic marking material as specified in 

Section 32 17 23.43. 

 

3.7 Installation 

 

.1 Paint application: as specified in Section 32 17 23.13. 

 

.2 Hot thermoplastic application: as specified in Section 32 17 23.23. 

 

.3 Spray plastic application: as specified in Section 32 17 23.33. 

 

.4 Cold plastic application: as specified in Section 32 17 23 43. 

 

3.8 Protection and Clean-up 

 

.1 Do not permit traffic over applied markings until the material is suitable to 

be driven over. Any damage to the line markings resulting from material 

not ready to be driven on will be removed and replaced by the Contractor 

at no additional cost. 

 

.2 Protect surrounding areas and structures from disfiguration and damage. 

Repair damage as directed by Engineer. 

 

.3 On completion of Work clean up and leave site free of debris and waste 

matter. 

 

3.9 Workmanship 

 

.1 Faulty markings, such as non-straight lines, non-uniform, excessive 

overflow, overspray, etc., shall be redone within five working days at no 

cost to the Owner. 

 

3.10 Performance Life/Acceptance 

 

3.10.1 General 

 

.1 A warranty period is not applicable for Painted Pavement 

Markings.  
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.2 Plastic pavement markings shall be warranted against failure due 

to: 

 

a) Poor adhesion. 

 

b) Defective materials. 

 

c) Improper installation. 

 

3.10.2 Initial Acceptance of Plastic Pavement Markings 

 

All plastic pavement markings shall have the following initial acceptance 

requirements: 

 

.1 Following initial completion of all pavement marking, there 

will be a 180-day observation period before initial 

acceptance. During the observation period, the Contractor, 

at no additional cost to the Owner, shall replace markings 

that the Engineer determines are not performing 

satisfactorily due to defective materials, workmanship, in 

manufacture or application. At the end of the observation 

period, the minimum required retention percentage, by 

area, for markings installed will be 95 percent. 

 

.2 Determination of Percentage Retained: The percentage 

retained shall be calculated as the nominal length of the 

strip less the length of loss divided by the nominal length 

and expressed as a percentage of the nominal length. The 

nominal length of strip shall be at least 500 linear meters of 

solid line. 

 

.3 The Contractor shall be notified, in writing, within 30 

calendar days after the 180 day observation period if there 

is a failure to achieve the required percentage retained.  

 

When such a notification is made prior to September 1, the 

replacement material shall be installed during the same 

construction season. Replacement materials for any 

notification after September 1 shall be installed prior to 

June 1 of the following year. 

 

.4 Initial Acceptance: Initial acceptance of the pavement 

marking will be: 

 

a) 180 days after the initial completion of all pavement 

marking work, or 

 

b) Upon completion of all corrective work, whichever 
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occurs last. 

 

The Engineer will issue a Construction Completion Certificate for 

Plastic Pavement Marking once the Initial Acceptance criteria are 

met. 

 

3.10.3 Final Acceptance/Warranty Period 

 

.1 The warranty period for plastic pavement markings shall be five 

years, commencing on issuance of the Construction Completion 

Certificate for Plastic Pavement Marking.  

 

 The guarantee for the plastic pavement marking material shall be 

subject to traffic and normal summer and winter roadway 

maintenance procedures. 

 

.2 During the warranty period, the contractor, at no additional cost to 

the Owner, shall replace markings that the Engineer determines are 

not performing satisfactorily due to defective materials, 

workmanship, in manufacture or application. During the warranty 

period, the minimum required retention percentage, by area, for 

markings installed will be as follows: 

 

a) Year One: 100% 

 

b) Year Two: 95% 

 

c) Year Three: 90% 

 

d) Year Four: 85% 

 

e) Year Five: 80% 

 

The percentage retained will be calculated as specified in Clause 

3.10.2.2. 

 

.3 Contractor shall also guarantee that in all instances there shall be 

sufficient material remaining at end of the designated warranty 

period so that premarking is not necessary. 

 

 

END OF SECTION 
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32 17 23.13 Painted Traffic Lines and Markings 

 

1. GENERAL 

 

This Section specifies requirements for painted pavement markings. 

 

1.1 Related Work 

 

.1 Pavement Marking: General Section 32 17 23 

  

.2 Pavement Cleaning and Marking Removal Section 32 01 11.01 

 

1.2 Measurement for Payment 

 

.1 As specified in Section 32 17 23. 

 

2. PRODUCTS 

 

2.1 Materials 

 

2.1.1 Paint 

 

.1 Alkyd traffic paint to CGSB 1-GP-74M. 

 

.2 Alkyd reflectorized traffic paint to CGSB 1-GP-149M. 

 

.3 Colour to CGSB 1-GP-12C. 

 

.4 White 513-301. 

 

.5 Yellow 505-308. 

 

.6 Thinner to CAN/CGSB-1.5. 

 

.7 Glass beads: to Section 32 17 23. 

 

2.1.2 Physical and Chemical Properties 

 

 Requirements Test Methods 

Tests Minimum Maximum 
CGSB 1-GP-

71 
ASTM 

Abrasion Resistance * 

(maximum loss mg.) 
-- 50.0 -- D-4060 

Bleeding Ratio** .95 -- -- -- 

Consistency (Kreb 

Units) 
 

23+ 1°C 80.0 95.0 4.5 -- 
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 Requirements Test Methods 

Tests Minimum Maximum 
CGSB 1-GP-

71 
ASTM 

@ 7+ 1°C -- 125 4.5 -- 

Drying Time (minutes) 

23°C + 1°C 
-- 3.0 5.1 -- 

Fineness of Grind 

(Hegman)  
3.0 -- -- D-1210 

Non-Volatiles          

(Total, % by Mass) 
68.0 72.0 -- -- 

Pigment Content           

(% by mass) 
49.0 53.0 21.0 -- 

Prime Pigment 

TiO2 or PB CRO4        

(% by mass)            

10.0 -- -- D-1394/D-126 

Reflectance %     

White Paint 80.0 -- -- E-97 

Yellow Paint 80.0 -- -- E-97 

Settling (12 Months) 8.0 -- -- D-869 

Water % -- 0.5 24.1 -- 

*Abrasion Resistance, average of 3 test samples prepared as follows: 

15 mil 1 mil wet film thickness applied to steel test plates, air 

dried for 30 minutes then baked at 70°C for 48 hours, test 

plates are then cleaned, weighed and tested for 1000 cycles 

using a Taber Abrader operated with 500 gram load and CS-10 

abrader wheels. 

**Bleeding Ratio based on U.S. Federal Specification TT-P-85d, 

asphalt felt must conform to U.S. Federal Specification HH-F-191. 

 

2.1.3  Cleaner Solvent 

 

Shall be specified by the paint manufacturer. 

 

3. EXECUTION 

 

3.1 Equipment Requirements 

 

.1 Paint applicator to be an approved pressure type mobile distributor capable 

of applying paint in single, double, and dashed lines. Applicator to be 

capable of applying marking components uniformly, at rates specified, and 

to dimensions as indicated, and to have positive shut-off. 

 

.2 Distributor to be capable of applying reflective glass beads as an overlay 

on freshly applied paint. 

 

.3 Thoroughly clean distributor tank before refilling with paint of different 
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colour. 

 

3.2 Site Preparation 

 

.1 Sweep or air blow pavement surface clean and dry to Section 32 01 11.01. 

 

.2 If required, remove existing markings and repair pavement surface in 

accordance with Section 32 01 11.01. 

 

3.3 Application 

 

.1 Pavement markings to be laid out by Contractor and layout approved by 

Engineer prior to application of paint. 

 

.2 Unless otherwise approved by Engineer apply paint only when air 

temperature is above 10C and no rain is forecast. 

 

.3 Apply traffic paint evenly at a film thickness of 375 (+/-) 75 microns 

(0.387 l/m2) wet. The first application of paint to new asphalt pavement 

surfaces shall be increased by 25% over the specified rate. 

 

.4 Do not thin paint unless approved by Engineer. 

 

.5 Paint shall be applied only when air temperatures are above 10°C, 

wind speed less than 60 km/hr, no imminent threat of rain, and 

visibility is greater than 700 meters. 

.6 The minimum allowable paint temperatures shall be 65°C. The 

Contractor shall use due care in heating the paint because of its 

volatile nature. 

 

.7 Symbols and letters to conform to dimensions indicated on the drawings 

or in the Manual of Uniform Traffic Control Devices. 

 

.8 Paint lines must be of uniform colour and density with sharp edges. 

 

.9 If specified, apply glass beads at a rate of 230 mg/m2 of painted area. The 

glass beads shall be applied to the wet paint so that the beads are 

embedded and retained in the paint and uniformly cover the painted 

surface. 

 

3.4 Tolerance 

 

.1 Paint markings to be within  12 mm of dimensions specified. 

 

3.5 Traffic Control 

 

.1 Provide adequate warning signs and traffic channelization devices to 
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prevent tracking by vehicles. 

 

.2 Hours of work - all painting shall be done in daylight between 1/2 hour 

after sunrise and 1/2 hour before sunset. The Contractor shall make a 

serious effort to avoid working on high-traffic areas during the hours of 

7:30 - 9:00 a.m., 11:30 - 1:30 p.m. and 4:30 - 6:00 p.m. 

 

.3 Operation of the painting machine against the flow of traffic shall not be 

permitted.  

 

.4 The pilot truck shall be outfitted and operated in accordance with Alberta 

Transportation practices. 

 

.5  The Engineer shall be responsible for all premarking required to properly 

apply markings. 

 

.6 The Contractor shall be responsible for sweeping all pavement areas 

requiring sweeping before applying paint. 

 

.7  The Contractor shall protect the public from possible damage to vehicles 

in the form of wet paint being splashed on their vehicles from freshly 

painted markings. 

 

.8 The Contractor shall be solely responsible for any claims arising from 

paint splashed on private vehicles. 

 

3.6 Protection of Completed Work 

 

.1 Protect pavement markings until dry. 

 

 

END OF SECTION
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32 17 23.23 Thermoplastic Pavement Markings 

 

1. GENERAL 

 

This Section specifies requirements for supply and installation of thermoplastic marking on 

pavement. 

 

1.1 Related Work 

 

.1 Pavement Marking: General Section 32 17 23 

  

.2 Pavement Cleaning and Marking Removal Section 32 01 11.01 

  

1.2 Measurement Procedures 

 

.1 As specified in Section 32 17 23. 

 

1.3 Plastic Pavement Marking Subcontractor Qualifications 

 

.1 As specified in Section 32 17 23. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Thermoplastic pavement marking: hot-extruded, having a specific gravity 

from 1.9 to 2.5 at 25oC, having a softening point of 90oC minimum 

according to ASTM E28, and conforming to the following: 

 

a) Water Absorption: 0.5% maximum by mass retained water after 

24-hour immersion, according to ASTM D-570 Procedure A. 

 

b) Impact Resistance:  Minimum 1.13 J at 25oC when material is cast 

into a bar 25 mm2 cross-section by 75 mm long, with 25 mm 

extended above vice jaws in a cantilever beam (Izod type) tester 

using the 2.82 J scale, according to ASTM D-256 Method C. 

 

c) Abrasion Resistance:  Maximum weight loss of 0.6 grams when 

subjected to 200 revolutions on a Taber Abrader at 25 C using H-

22 Calibrade wheels weighted to 500 grams with test sample kept 

wet during test with distilled water. Prepare test sample with 

representative material placed on 100 mm square plate, 30.1 mm 

thick. 

 

d) Chemical resistance to anti-freeze, brake fluid, motor oil, diesel 

fuel, gasoline, calcium chloride, sodium chloride, transmission 

fluid. 
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No degradation after exposure in a 24 hr immersion of 5% NaCl 

and 5% NaCl2. 

 

e) Reheating: The thermoplastic compound shall maintain proper 

performance properties when heated 4 times to the application 

temperature. After heating to 200C for 6 hours while continually 

stirring at 50 to 100 RPM, the Brookfield viscosity shall not 

exceed 16,000 cps at 12 RPM. 

 

f) No deterioration when in direct contact with asphalt cement in 

asphaltic concrete materials, or with sodium chloride, calcium 

chloride or other de-icing chemicals. 

 

g) Non–toxic and not harmful to persons or property when in 

hardened state. 

 

h) No discoloration from sunlight ultraviolet exposure and no bond 

failure for the warranted life of the material. 

 

i) Safety: In the plastic state, the material shall not give of fumes that 

are toxic or otherwise injurious to persons or property. 

 

.2 Glass Beads; to Section 32 17 23. 

 

.3 Pre-marking Paint: As provided by Engineer. 

 

.4 Groove Filler: to Section 32 01 11.01. 

 

.5 Cleaner Solvent as specified by manufacturer. 

 

2.2 Mix Formulation 

 

.1 White Colour: Conforming to U.S. Federal Standard 595B Colour Number 

37925, 70% minimum when measured with the Colour Guide 

Reflectometer 0,45o daylight luminous directional reflectance, with a 

green filter. 

 

.2 Yellow Colour: Conforming to U.S. Federal Standard 595B Colour 

Number 33538, 40% minimum when measured with the Colour Guide 

Reflectometer 0,45o daylight luminous directional reflectance, with a 

green filter. 

 

.3 No formulation changes unless approved by the Engineer. Any significant 

change will be subject to field trials. 

 

2.3 Equipment 

 

.1 Grooving Machine, Applicators: subject to the Engineer’s approval. 
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3. EXECUTION 

 

3.1 Storage 

 

.1 Store pavement marking materials as per manufacturer's instructions. 

 

3.2 Site Preparation 

 

.1 Maintain vehicular and pedestrian traffic as directed by Engineer. Provide 

flagmen, barricades, flares, and signing to protect workers and public. 

 

.2 Sweep or air blow pavement surface clean and dry to Section 32 01 11.01. 

 

.3 If required, remove existing markings and repair pavement surface as 

specified in Section 32 01 11.01. 

 

.4 Pre-mark as specified in Section 32 17 23. 

 

.5 Cut grooves in asphalt to designated width, length, and depth as follows: 

 

a) Width and Length (Size): As specified in Section 32 17 23. 

 

b) Depth as follows: 

 

    i) Lane and Center Lines: 5 mm. 

 

ii) Stop Lines, Crosswalk Lines, Guide Lines and Symbols: 10 

mm. 

 

iii) Remove grindings and haul to designated disposal location. 

Sweep or air blast groove clean and dry. 

 

iv) No grooving of the roadway will be permitted in any one 

day beyond what can be cleaned and inlaid with 

thermoplastic material in that day. 

 

3.3 Installation 

 

.1 Heat material and apply by extrusion process according to manufacturer's 

instructions. 

 

.2 Fill groove with hot molten material. Do not overfill more than 2 mm 

above pavement surface.   

 

.3 Apply glass beads to surface of extruded material while it is still molten or 

has not set, at a rate of 150 g/m2. 

 

.4 Trim surplus material to give clean straight edges and let marking cure to 
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a hardened state. 

 

.5  Installation of the thermoplastic shall occur only when the 

temperature is above 0°C and the pavement is dry, free of dust or 

loose particles, and is frost free. 

 

.6 The thermoplastic shall be installed at a minimum temperature of 

165°C for yellow markings and 175°C for white markings. 

 

.7 The Contractor shall only groove in the road what he is able to 

pour in that day. As well, he shall keep traffic from travelling on 

the markings for 1 hour after installation.  

 

.8 The Municipal Engineer shall check the layout of the alignments 

periodically. Any work that is not in compliance must be replaced 

by the contractor at their expense. All markings shall be within +/- 

12 mm tolerance of the specified dimensions unless directed by the 

Municipal Engineer to avoid longitudinal cracks 

 

3.4 Protection and Clean-up 

 

.1 Do not permit traffic over applied markings until directed by Engineer. 

 

.2 Protect surrounding areas and structures from disfiguration and damage. 

Repair damage as directed by Engineer. 

 

.3 On completion of work clean up and leave site free of debris and waste 

matter. 

 

3.5 Workmanship 

 

.1 As specified in Section 32 17 23. 

 

3.6 Acceptance/Warranty 

 

.1 Initial Acceptance and warranty requirements for permanent pavement 

markings are specified in Section 32 17 23. 

 

 

END OF SECTION
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32 17 23.33 Spray Plastic Pavement Markings 

 

1. GENERAL 

 

This Section specifies requirements for supply and installation of MMA Spray Plastic Marking 

on pavement. 

 

1.1 Related Work 

 

.1 Pavement Marking:  General Section 32 17 23 

  

.2 Pavement Cleaning and Marking Removal Section 32 01 11.01 

  

1.2 Measurement Procedures  

 

.1 As specified in Section 32 17 23. 

 

1.3 Plastic Pavement Marking Subcontractor Qualifications 

 

.1 As specified in Section 32 17 23. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Spray plastic pavement marking: hybridized polymer epoxy spray type 

pavement marking material, having a specific gravity of 1.27 minimum at 

25o C, and conforming to the following: 

 

a) Water Absorption: 0.2% maximum by mass retained water after 

24-hour immersion, according to ASTM D-570 Procedure A. 

 

b) Spray plastic material shall not be softened by heat after final cure. 

 

c) Abrasion Resistance 

 

i) Maximum weight loss of 0.15 grams when subjected to 200 

revolutions on a Taber Abrader at 25C using H-22 

Calibrade wheels weighted to 500 grams with test sample 

kept wet during test with distilled water in accordance with 

ASTM D4060, or 

 

ii) Maximum weight loss of 90 grams when subjected to 1000 

revolutions on a Taber Abrader at 25C using CS-17 

Calibrade wheels weighted to 1000 grams with test sample 

kept wet during test with distilled water in accordance with 

ASTM C501. 
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 Prepare test sample with representative material placed on 

100 mm square plate, 30.1 mm thick. 

 

d) Chemical resistance to anti-freeze, brake fluid, motor oil, diesel 

fuel, gasoline, calcium chloride, sodium chloride, transmission 

fluid. 

 

e) No deterioration when in direct contact with asphalt cement in 

asphaltic concrete materials, or with sodium chloride, calcium 

chloride or other de-icing chemicals. 

 

f) Non – toxic and not harmful to persons or property when in 

hardened state. 

 

g) No discoloration from sunlight ultraviolet exposure and no bond 

failure for the warranted life of the material. 

 

h) Safety: In the plastic state, the material shall not give of fumes that 

are toxic or otherwise injurious to persons or property. 

 

.2 Glass Beads; to Section 32 17 23. 

 

.3 Pre-marking Paint: As approved by Engineer. 

 

2.2 Mix Formulation 

 

.1 White Colour: Conforming to U.S. Federal Standard 595B Colour Number 

37925, 70% minimum when measured with the Colour Guide 

Reflectometer 0,45o daylight luminous directional reflectance, with a 

green filter. 

 

.2 Yellow Colour: Conforming to U.S. Federal Standard 595B Colour 

Number 33538, 40% minimum when measured with the Colour Guide 

Reflectometer 0,45o daylight luminous directional reflectance, with a 

green filter. 

 

.3 No formulation changes unless approved by the Engineer. Any significant 

change will be subject to field trials. 

 

3. EXECUTION 

 

3.1 Storage 

 

.1 Store pavement marking materials as per manufacturer's instructions. 

 

3.2 Site Preparation 

 

.1 Maintain vehicular and pedestrian traffic as directed by Engineer. Provide 
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flagmen, barricades, flares, and signing to protect workers and public. 

 

.2 Sweep or air blow pavement surface clean and dry to Section 32 01 11.01. 

 

.3 If required, remove existing markings and repair pavement surface as 

specified in Section 32 01 11.01. 

 

.4 Pre-mark as specified in Section 32 17 23. 

 

3.3 Installation 

 

.1 Mix and apply by extrusion Spray Plastic markings according to 

manufacturer's instructions and procedures. 

 

  .2 Minimum thickness; 3.5 mm above pavement surface.   

 

.3 Apply glass beads to surface of extruded material while it is still molten or 

has not set, at a rate of 200 g/m2 to 250 g/m2. 

 

.4 Trim surplus material to give clean straight edges and let marking cure to 

a hardened state. 

 

3.4 Protection and Clean-up 

 

.1 Do not permit traffic over applied markings until directed by Engineer. 

 

.2 Protect surrounding areas and structures from disfiguration and damage. 

Repair damage as directed by Engineer. 

 

.3 On completion of work clean up and leave site free of debris and waste 

matter. 

 

3.5 Workmanship 

 

.1 As specified in Section 32 17 23. 

 

3.6 Acceptance/Warranty 

 

.1 Initial Acceptance and Warranty requirements for spray plastic pavement 

markings are specified 

 

 

END OF SECTION
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32 17 23.43 Cold Plastic Pavement Markings 

 

1. GENERAL 

 

This Section specifies requirements for supply and installation of 2 component cold extruded 

Cold Plastic Marking on pavement. 

 

1.1 Related Work 

 

.1 Pavement Marking: General Section 32 17 23 

  

.2 Pavement Cleaning and Marking Removal Section 32 01 11.01 

  

1.2 Measurement Procedures 

 

.1 As specified in Section 32 17 23. 

 

1.3 Plastic Pavement Marking Subcontractor Qualifications 

 

.1 As specified in Section 32 17 23. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Cold plastic pavement marking: two component, cold extruded and cold 

curing pavement marking material, having a specific gravity of 1.9 

minimum at 25oC, and conforming to the following: 

 

 a) Water Absorption: 0.5% maximum by mass retained water after 

24-hour immersion, according to ASTM D-570 Procedure A. 

 

b) Impact Resistance:  Minimum 1.13 J at 25oC when material is cast 

into a bar 25 mm2 cross-section by 75 mm long, with 25 mm 

extended above vice jaws in a cantilever beam (Izod type) tester 

using the 2.82 J scale, according to ASTM D-256 Method C. 

 

c) Abrasion Resistance:  Maximum weight loss of 0.6 grams when 

subjected to 200 revolutions on a Taber Abrader at 25 C using H-

22 Calibrade wheels weighted to 500 grams with test sample kept 

wet during test with distilled water. Prepare test sample with 

representative material placed on 100 mm square plate, 30.1 mm 

thick. 

 

d) Chemical resistance to anti-freeze, brake fluid, motor oil, diesel 

fuel, gasoline, calcium chloride, sodium chloride, transmission 

fluid. 
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e) No deterioration when in direct contact with asphalt cement in 

asphaltic concrete materials, or with sodium chloride, calcium 

chloride or other de-icing chemicals. 

 

f) Non – toxic and not harmful to persons or property when in 

hardened state. 

 

g) No discoloration from sunlight ultraviolet exposure and no bond 

failure for the warranted life of the material. 

 

h) Safety: In the plastic state, the material shall not give of fumes that 

are toxic or otherwise injurious to persons or property. 

 

i) Acceptable Products: 

 

 i) Lafrentz System 400 or similar approved by the Engineer 

 

.2 Glass Beads; to Section 32 17 23. 

 

.3 Pre-marking Paint: As approved by Engineer. 

 

2.2 Mix Formulation 

 

.1 White Colour: Conforming to U.S. Federal Standard 595B Colour Number 

37925, 70% minimum when measured with the Colour Guide 

Reflectometer 0,45o daylight luminous directional reflectance, with a 

green filter. 

 

.2 Yellow Colour: Conforming to U.S. Federal Standard 595B Colour 

Number 33538, 40% minimum when measured with the Colour Guide 

Reflectometer 0,45o daylight luminous directional reflectance, with a 

green filter. 

 

.3 No formulation changes unless approved by the Engineer. Any significant 

change will be subject to field trials. 

 

3. EXECUTION 

 

3.1 Storage 

 

.1 Store pavement marking materials as per manufacturer's instructions. 

 

 

3.2 Site Preparation 

 

.1 Maintain vehicular and pedestrian traffic as directed by Engineer. Provide 

flagmen, barricades, flares, and signing to protect workers and public. 
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.2 Sweep or air blow pavement surface clean and dry to Section 32 01 11.01. 

 

.3 If required, remove existing markings and repair pavement surface as 

specified in Section 32 01 11.01. 

 

.4 Pre-mark as specified in Section 32 17 23. 

 

3.3 Installation 

 

.1 Mix and apply by extrusion Cold Plastic markings according to 

manufacturer's instructions and procedures. 

 

.2 Thickness; minimum thickness of 2.0 mm and a maximum of 3.5 mm 

above pavement surface.   

 

.3 Apply glass beads to surface of extruded material while it is still molten or 

has not set, at a rate of 140 g/m2 to 250 g/m2. 

 

.4 Trim surplus materials to give clean straight edges and let marking cure to 

a hardened state. 

 

3.4 Protection and Clean-up 

 

.1 Do not permit traffic over applied markings until directed by Engineer. 

 

.2 Protect surrounding areas and structures from disfiguration and damage. 

Repair damage as directed by Engineer. 

 

.3 On completion of work clean up and leave site free of debris and waste 

matter. 

 

3.5 Workmanship 

 

.1 As specified in Section 32 17 23. 

 

3.6 Acceptance/Warranty 

 

.1 Initial Acceptance and Warranty requirements for cold plastic pavement 

markings are specified in Section 32 17 23. 

 

END OF SECTION
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32 20 00 Slabjacking 

 

1. GENERAL 

 

This Section specifies requirements for slabjacking works, including: 

 

.1 Monolithic curb, gutter, and sidewalk. 

 

.2 Separate sidewalk. 

 

.3 Curb and gutter. 

 

.4 Sidewalk ramps. 

 

.5 Concrete cap medians and traffic islands. 

 

.6 Reinforced lane and driveway crossings. 

 

.7 Swales. 

 

.8 Miscellaneous concrete work  

 

1.1 Related Work 

 

.1 Roadway Embankments Section 31 24 13 

  

.2 Aggregate Materials Section 31 05 16 

  

.3 Cast in Place Concrete Section 03 30 00 

  

.4 Extruder Placed Concrete Section 03 37 30 

  

.5 Basic Concrete Materials & Test Methods Section 03 05 00 

  

1.2 Definitions 

 

.1 Slabjacking (mud-jacking):  Restoration of surface grade of concrete 

flatwork or pavement by pressure injection of grout. 

 

1.3 Work to Include 

 

The work shall include the following: 

 

.1  Coring or drilling of holes through the existing concrete/pavement 

structure of a diameter not to exceed 63mm. 

 

.2 Supply equipment, labour and grouting materials for pressure 

grouting to fill all voids between the underside of the 
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concrete/pavement and the existing subgrade to restore 

concrete/pavement elements to control elevations. 

 

.3 Repairing all grouting holes using materials and methods 

satisfactory to the Engineer. 

 

 .4 Removal of all temporary repairs and construction debris. 

 

.5 The Contractor shall prevent wastewater or mud-jacking slurry 

from entering the storm sewer system. 

 

.6 Sand levelling course or granular base course placed beneath 

concrete to be incidental to concrete work.  No separate payment 

shall be made. 

 

1.4 Measurement Procedures 

 

.1 The Contractor shall provide to the Engineer, at the end of each working 

day, a summary of all payment quantities claimed in accordance with the 

terms of the Contract Documents. 

 

2. PRODUCTS 

 

2.1 Grout Mixes 

 

2.1.1 Type “A” Grout 

 

.1 Type A grout shall be an approved fine particle grout with the solid’s 

component consisting of Type 30 Portland cement and silica fume. 

 

.2 Type A grout shall be used to stabilize reasonably dense fine grained 

soils which contain no significant fissuring in the soil mass, and to 

fill soil pore spaces within the soil mass. This type of grout may also 

be used to modify the natural moisture content of frost susceptible 

soils. 

 

2.1.2 Type “B” Grout 

 

.1 Type B grout shall be an approved grout with the solid’s component 

consisting of Type 10 Portland cement, and bentonite. 

 

.2 Type B grout shall be used to densify and stabilize medium to loose 

fine grained soils whose mass does not typically contain significant 

void spaces and to stabilize well graded granular soils by filling 

voids between particles which generally have particle-to-particle 

contact.  

 

.3 This type of grout may also be used for mud-jacking concrete 
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pavement slabs where no void space initially exists between the slab 

and the supporting sub-grade. 

 

2.1.3 Type “C” Grout 

 

.1 Type C grout shall be an approved grout with the solid’s component 

consisting of Type 10 Portland cement, fine sand and bentonite with 

or without an approved pozzolan. 

 

.2 Type C grout shall typically be used to fill substantial sized void 

spaces within the targeted zone of sub-grade stabilization and for 

typical mud-jacking purposes. 

 

2.2 Mix Designs 

 

.1 Mix designs for each type of grout shall be submitted to the Engineer 

for approval 14 days prior to initial use and when there is a change in 

material, source, or proportion. Submission requirements shall 

include: 

 

a) Batch proportions to produce a unit volume of injectable grout, 

as well as intended dosage rates of permitted admixtures. 

 

b) Verification of compliance with the following physical 

property requirements, as submitted by an independent testing 

firm acceptable to the Engineer and who shall be retained and 

reimbursed by the Contractor. 

 

2.3 Mix Properties 

 

 Table: Mix Properties of Grout 

 

Property 
Grout Type 

A B C 

CAN3-A23.2-1B:    

Flow, seconds  10 - 16 15 - 30 N/A 

Compressive Strength 

@ 28 days, Mpa 
3 - 5 3 - 5 3 - 5 

Bleeding @ 1 hr. after 

casting 
Nil to trace 

Slump, mm N/A N/A 150 - 250 

Spread, max, in 

diameter, mm 
N/A N/A 400 

Density, kg/m3 1350 - 1450  1400 - 1600 1700 min 
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Cement content 

kg/m3 1 minimum 
400  450 300 

Aggregate: Cement 

Ratio, by volume 
N/A N/A 2.25 – 3.00 

Shrinkage, max, % 1.0 1.0 1.0 

 

2.4 Grout Material 

 

2.4.1 General 

 

.1 All materials shall be obtained from the same source of supply or 

manufacturer for the duration of the project. 

 

2.4.2 Cement 

 

.1 Normal, type 10 Portland conforming to CSA A5. 

 

.2 High early strength, type 30 Portland cement. 

 

2.4.3 Fine Aggregates 

 

.1 Fine Aggregate shall conform to Clause 5.3, CAN-A23.1-M77 

(mortar sand free of excess rubble or stone material). 

 

2.4.4 Pozzolanic Material 

 

.1 Pozzolanic materials shall conform to CAN3-A 266.1-M78 (as 

required) 

 

2.4.5 Water 

 

.1 Water shall be clean and free from oil, alkali, organic matter or 

deleterious matter. 

 

2.4.6 Admixtures 

 

.1 Flake calcium chloride conforming to ASTM C494-71 as required. 

 

.2 4% to 6% air entrainment as required. 

 

.3 Plasticizer as required. 

 

.4 Derex pumping aid as required. 

 

.5 Water reducer as required. 

 

.6 Lime and or fly ash as required. 
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.7 The use of powdered bentonite shall be subject to the prior approval 

of the Engineer. 

 

2.5 Equipment 

 

2.5.1 General 

 

.1 All equipment required for mixing and injecting each type of grout 

mix shall be located at the site of the work. All grout shall be mixed 

on site. 

 

2.5.2 Grout Mixers and Grout Pumps 

 

.1 Grout mixers shall be capable of thorough, homogeneous mixing. 

 

.2 For mixing, pumping and injecting fine particle grout (Type A), the 

following equipment shall be provided, as a minimum: 

 

a) High speed colloid mixer, or equivalent. 

 

b) Non-pulsing progressive cavity pump system, or equivalent 

with constant flow pressure up to 150 psi and controllable flow 

rate from 1 GPM to 25 GPM. 

 

c) Packer system to seal the zone between the injection probe and 

surrounding pavement, when applicable. 

 

d) The pump shall be of the positive displacement type and shall 

be equipped with a return line to the pump hopper so that the 

grout mixture can be continuously circulated during periods 

when no grout is being placed. 

 

e) The pump must be equipped with a device for accurately 

measuring the volume of grout pumped. 

 

.3 Pumping of Types B and C grout shall be undertaken with a pump 

which shall comply with the items noted above, with the exception 

that it  is capable of applying up to 1,750 kPa (250 psi) pressure at 

the outlet end of the discharge pipe. 

 

3. EXECUTION 

 

3.1 General 

 

.1 The Contractor shall be responsible for selecting the appropriate type of 

grout to commence stabilization/ densification operations within the zone 

of installation, using evidence acquired by him during the development of 

the grouting holes by auguring or other hole-making techniques. He shall 
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be prepared to change grout type immediately upon identifying the rate at 

which the initial grout injection rate, or "take", occurs. 

 

.2 Mud-jacking shall be done in small increments so as not to damage the 

pavement. 

 

.3 Grouting holes are to be carefully planned in strategic locations. 

 

3.2 Temperature Restriction 

 

.1 Operations are to be suspended when the air temperature is less than 5° 

Celsius. 

 

3.3 Water Injection 

 

.1 Water injection may be used to create voids beneath concrete slabs if 

necessary. The Contractor shall make the necessary arrangements for 

water supply. 

 

3.4 Faulted Joints 

 

.1 Mud-jacking at a faulted or misaligned joint shall continue until the 

vertical dimension across the joint, measured by a straightedge placed 

across the joint, is 6mm or less.  

 

.2 If the Contractor causes a slab to uplift so that its edge is higher than the 

edge of the adjacent slab(s), he shall, at their own expense undertake 

corrective measures using approved grinding means to restore a maximum 

6mm vertical dimension across the joint.  

 

.3 Other joints may be repaired by use of approved grinding techniques at 

applicable Unit Rate, as approved by the Engineer. 

 

3.5 Excessive Grout 

 

.1 If an excessive amount of grout is being used at a location, as determined 

by the Engineer, the Contractor shall suspend operations to allow the 

injected grout to set-up before resuming grouting. 

 

3.6 Cracks 

 

.1 Cracks caused by the mud-jacking operation which are greater than or 

equal to 3mm in width shall be repaired by the Contractor, at their 

expense, using materials and methods satisfactory to the Engineer. 
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4. INSPECTION AND TESTING 

 

4.1 General 

 

.1 Grout sampling, inspection and testing shall be performed by an 

inspection and testing firm appointed and paid for by The City. Slump and 

spread testing may be performed randomly on site by the Engineer or their 

representative. 

 

.2 The Contractor shall provide the appointed testing firm with free access to 

all portions of the work site at all times. 

 

4.2 Tests 

 

.1 Strength, shrinkage, density, slump and spread tests of the grout and/or 

materials in the grout shall be performed to ensure conformance with 

requirements stated herein. 

 

.2 To conform to the strength requirements of the Specifications, the results 

of tests performed on laboratory cured cylinders or cubes for each type of 

grout shall meet the following: 

 

a) The average of all tests shall exceed the specified strength. 

 

b) When five or more tests of the same type of grout are 

available, the average of any five consecutive tests shall be 

equal to or greater than the specified strength. 

 

c) No three consecutive tests shall fall below the specified 

strength. 

 

e) No individual strength test shall fall in excess of 0.5 MPa 

below the specified strength. 

 

4.3 Additional Testing 

 

.1 If any of the foregoing criteria are not met the Engineer or their 

representative shall have the right to require one or more of the following, 

the costs of which shall be borne by the Contractor: 

 

a) Changes in the mix proportions for the remainder of the work. 

 

b) After completion of the testing procedure, if the Engineer or 

their representative is not satisfied with the indicated quality or 

consistency of the grout, the Contractor may be required to 

strengthen or replace those portions which are deemed to be 

unsatisfactory, or an adjustment of grout used shall be made 

and deducted from submitted invoices, or a particular batch of 
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grout may be rejected on site. 

 

 

END OF SECTION 
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32 31 13 Chain-link Fences and Gates 

 

1. GENERAL 

 

This Section specifies requirements for supplying and installing chain link fence on City of 

Grande Prairie property. 

 

1.1 Related Work 

 

.1 Topsoil Placement and Grading Section 32 91 19.13 

  

.2 Sodding Section 32 92 23 

  

.3 Mechanical Seeding Section 32 92 19.13  

  

.4 Basic Concrete Materials and Test Methods Section 03 05 00 

 

1.2 Measurement Procedures 

 

.1 Supply and installation of chain link fence will be measured in linear 

metres of fence installed, including gates, removable panels, and other 

incidental work, for each height category specified. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Concrete mixes and materials to Section 03 05 00. Concrete to have a 

minimum compressive strength of 20 MPa at 28 days. 

 

.2 Chain link fence fabric: to be 50 mm mesh grid by 3.5 mm galvanized 

wire to CAN/CGSB - 138.1 (vinyl coated if specified) to heights specified. 

 

.3 Posts, braces, and rails: to Schedule 40 to CAN/CGSB - 138.2. Material 

outside diameters as follows: 

 

 a) Line posts - 60 mm.  

 

 b) End and corner - 89 mm. 

 

   c) Top rails - 42 mm. 

 

   e) Gate posts as follows: 

 

Gate Width (Span) Gate Post Diameter 

< 3.5 m 89 mm 

3.5 m to 4.9 m 114 mm 



 

CHAINLINK FENCES AND 
GATES 

 
Section 32 31 13 

 

 

V2021   Page 392 of 609 

>4.9 m 168 mm 

 

.4 Bottom tension wire: to CAN/CGSB - 138.1, Table 2, single strand 

galvanized (or vinyl coated) steel wire, 5 mm diameter. 

 

.5 Tie wire fasteners: to CAN/CGSB - 138.1, Table 2, 3.5 mm galvanized 

steel or Table 4, aluminium wire, single strand. 

 

.6 Tension bar: to ASTM A525M, 5 x 20 mm galvanized steel. 

 

.7 Gates: to CAN/CGSB - 138.4. 

 

.8 Gate frames: to ASTM A53, galvanized steel pipe, standard weight, 45 

mm outside diameter pipe for outside frame, 35 mm outside diameter pipe 

for interior bracing. 

 

a) Fabricate gates as indicated with electrically welded joints and 

painted with zinc pigmented paint after welding. 

 

b) Fasten fence fabric to gate with tie wire fasteners to CAN/CGSB - 

138.1, Table 2, 3.5 mm galvanized steel or Table 4, aluminium 

wire, single strand. 

 

c) Furnish gates with galvanized malleable iron hinges, latch, and 

latch catch (provision for padlock to be specified in contract) 

which can be attached and operated from either side of installed 

gate. 

 

d) Furnish double gates with chain hook to hold gates open and centre 

rest with drop bolt for closed position. 

 

.9 Fittings and hardware: to tie wire fasteners to CAN/CGSB - 138.2, cast 

aluminium alloy, galvanized steel or malleable or ductile cast iron. 

Tension bar bands: 3 x 20 mm minimum galvanized steel or 5 x 20 mm 

minimum aluminium. Post caps to provide waterproof fit, to fasten 

securely over posts and to carry top rail. Overhang tops to provide 

waterproof fit and hold top rails, and outward or inward projection with 

clips or recesses to hold three strands of barbwire spaced 100 mm apart. 

Projection arm to be approximately 300 mm long and project from the 

fence at 45 above horizontal. Turnbuckles to be drop forged. 

 

.10 Organic zinc rich coating: to CAN/CGSB - 1.181. 

 

.11 Grounding rod:  16 mm diameter copperwell rod, 3 m long. 
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2.2 Finishes 

 

2.2.1 Galvanizing 

 

.1 For chain link fabric: to CAN/CGSB-138.1. 

 

.2 For pipe: 550g/m2 minimum to ASTM A90. 

 

.3 For barbed wire: to ASTM A 121. 

 

.4 For other fittings to CAN/CSA-G164. 

 

2.2.2 Vinyl Coating 

 

.1 .045 mm dry film thickness minimum. 

 

3. EXECUTION 

 

3.1 Grading 

 

.1 Remove debris and correct ground undulations along fence line to obtain 

smooth uniform gradient between posts. Provide clearance between 

bottom of fence and ground surface of 50 mm to 70 mm. 

 

3.2 Erection of Fence 

 

.1 Erect fence along lines as indicated on drawing or as directed by the 

Engineer and in accordance with CAN/CGSB - 138.3. 

 

.2 Excavate post holes to dimensions shown on the Construction Drawings. 

 

.3 Space line posts 3 meter apart, or as indicated on the design drawings, 

measured parallel to ground surface. 

 

.4 Space straining posts at equal intervals, not exceeding 150 m, if distance 

between end or corner posts on straight continuous lengths, over 

reasonably smooth grade, is greater than 150 m. 

 

.5 Install additional straining posts at sharp changes in grade and where 

directed by the Engineer. 

 

.6 Install corner posts where change in alignment exceeds 10º. 

 

.7 Install end posts at end of fence and at buildings. Install gateposts on both 

sides of gate openings. 

 

.8 Place concrete in postholes, embed posts into concrete to depths indicated 

on the Drawings. Extend concrete 50 mm above final grade and slope to 
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drain away from posts. Brace to hold posts in plumb position and true to 

alignment and elevation until concrete has set. 

 

.9 Do not install fence fabric until concrete has cured a minimum of five 

days. 

 

.10 Install brace between end and gateposts and nearest line post parallel to 

ground surface. Install braces on both sides of corner and straining posts in 

similar manner. Brace rails to be attached using brace bands and rail ends. 

No brace rails are required where fabric height is 1.8 m or less. 

 

.11 Install caps and overhang tops. Overhang tops to face outwards. 

 

.12 Install top rail between posts and fasten securely to posts with brace bands 

and rail ends. Secure waterproof caps and overhang tops. 

 

.13 Install bottom tension wire, stretch tightly, and fasten securely to end, 

corner, gate, and straining posts with turnbuckles and tension bar bands. 

 

.14 Lay out fence fabric. Stretch tightly to tension recommended by 

manufacturer and fasten to end, corner, gate, and straining posts with 

tension bar secured to post with tension bar bands spaced at 300 mm 

intervals. Knuckled tie wire at bottom. Twisted tie wire at top. Bottom of 

mesh to be placed at >38mm to <51mm from finished grade. 

 

.15 Secure fabric to top rails, line posts and bottom tension wire with tie wires 

at 450 mm intervals.  Give tie wires minimum two twists. 

 

.16 Installation of grounding rods as indicated.  

 

3.3 Installation of Gates 

 

.1 Install gates in locations as indicated.  

 

.2 Level ground between gateposts and set gate bottom >50 mm to <70 mm 

from finished grade, consideration must be given to finished grade relative 

to the gate closed and open. 

 

.3 Install gate rests where indicated. Determine position of centre gate rest 

for double gate. Cast gate rest in concrete. Finish concrete flush with 

ground surface 

 

.4 Install gate stops where indicated. 

 

 

3.4 Touch Up 

 

.1 Clean damaged surfaces with wire brush removing loose and cracked 
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coatings. Apply two coats of organic zinc-rich paint to damaged areas. 

Pre-treat damaged surfaces according to manufacturers' instructions for 

zinc-rich paint. 

 

3.5 Site Clean-up 

 

.1 Clean and trim areas disturbed by operations. Dispose of surplus material. 

 

.2 Place topsoil, as required, to provide smooth surface for seeding or 

sodden, to fill depression under bottom fence fabric grade line and around 

posts.  

 

 

END OF SECTION 
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32 31 26 Post Fences and PUL Barriers 

 

1. GENERAL 

 

This Section specifies requirements for supplying and installing post fencing within the City of 

Grande Prairie property area. 

 

1.1 Related Work 

 

.1         Aggregate Materials   Section 31 05 16 

 

.2 Parks, PUL and Playground Equipment Section 32 94 13 

  

1.2 Measurement Procedures 

 

.1 Supply and installation of post fence, including posts and necessary 

hardware, will be measured in metres of post fence installed and measured 

from centre to centre of end posts. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 PUL Gate Cable 

 

 a) Wire cable - Diameter of 8 mm galvanized wire rope. 

 

.2 Square Timber Posts to CAN3-056. 

 

a) Type – ACQ pressure treated in accordance with CAN/CSA-080 

Series. 

 

b) Dimensions - 150 mm x 150 mm x 1.83m (6” x 6” x 6’) long. 

 

.3 Aggregate - 16 mm crushed gravel to Section 31 05 16. 

 

.4  Yellow sleeve on wire cable as per the Typical Utility Lot Barrier 

Standard Detail 50 05 01 

 

.5  Access Signage as per Access Signage Standard Detail 50 09 23 

 

3. EXECUTION 

 

3.1 Installation 

 

.1 Set posts at locations as indicated by the Engineer. 

 

.2 Excavate post holes to depths as indicated. Compact bottom to provide 
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firm foundation. Set post plumb centred in hole. 

 

.3 Backfill around posts and anchorages using aggregate gravel Embed posts 

into aggregate gravel to depths indicated on Standard Detail 50 05 01. 

Tamp aggregate level around posts.  

 

.4 Cut off tops of posts as indicated in Standard Detail 50 05 01. 

 

.5 Treat cut tops with two coats of ACQ compatible chromated copper 

arsenate (clear). 

 

.6 Erect cable and hardware on PUL Barriers as indicated on Standard Detail 

50 05 01. Tension cable so that sag between posts does not exceed 25 cm. 

 

3.2 Site Clean-up 

 

.1 Clean and trim areas disturbed by operations. Dispose of surplus material. 

 

 

END OF SECTION 
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32 32 30 Interlocking Block Retaining Walls 

 

1. GENERAL 

 

The work covered by this Section includes the furnishing of all labour, materials, equipment, and 

incidentals for construction and installation of modular block retaining walls as shown on the 

Construction Drawings. 

 

1.1 Related Work 

 

.1 Aggregate Materials Section 31 05 16 

 

1.2 Definitions 

 

.1 Concrete Modules:  Precast concrete blocks that form the external facia of 

a modular block retaining wall system. 

 

.2 Wall Infill Soil:  Soil which is placed directly behind the wall modules. 

 

.3 Retained Soil:  An in-situ soil or a specified soil which is placed behind 

the wall infill soil. 

 

.4 Foundation Soil: The in-situ soil beneath the wall structure. 

 

.5 Base Material:  Imported granular base material placed immediately 

beneath the concrete modules. 

 

.6 Drainage Material:  A free draining soil with natural soil filtering 

capability, or a free draining soil encapsulated in a suitable geotextile, or a 

combination of free draining soil and perforated pipe all wrapped in a 

geotextile. 

 

1.3 Measurement Procedures 

 

.1 Excavation for retaining wall construction will be measured in cubic 

metres for in-situ cut. 

 

.2 Construction of wall foundation/footing will be measured in linear metres. 

 

.3 Supply and placement of weeping tile, complete with filter sock, will be 

measured in linear metres. 

 

.4 The retaining wall system will be measured as the square metre of wall 

face installed. The area shall be determined as the length of wall for each 

height increment times the vertical height of the wall measured from the 

top of the footing to the top of the capping layer. The contract unit price 

shall include the cost of all labour, materials, and equipment to supply and 

install the wall modules and supply and placement of the granular backfill 
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material. 

 

5. Supply and installation of pedestrian railings will be measured in linear 

metres. 

 

2. PRODUCTS 

 

2.1 Material Handling and Storage 

 

.1 Contractor shall check all materials delivered to the site to ensure that the 

correct materials have been received. 

 

.2 Contractor shall take care to store all materials on site in such a way that 

no damage occurs to any of the materials. Damaged or contaminated 

materials shall not be incorporated into any part of the modular retaining 

wall system. 

 

2.2 Materials 

 

2.2.1 Concrete Modules 

 

.1 Concrete wall system to be as specified on the Drawings. 

 

2.2.2 Wall Infill Soil 

 

.1 The wall infill soil shall consist of clean sand or crushed gravel as 

shown on the drawings and as specified in Section 31 05 16. 

 

2.2.3 Retained Soil 

 

.1 The retained soil shall be native soils. 

 

2.2.4 Foundation Soil 

 

.1 The foundation soil shall be on site soils, subject to approval by the 

Engineer. 

 

2.2.5 Base Material 

 

.1  The base material shall be compacted clean sand or crushed 

granular base as specified in Section 31 05 16, or concrete to 

Section 03 30 00, as shown on the drawings. 

 

2.2.6 Filter Fabric 

 

.1 Filter fabric shall be GTF 150 non-woven or approved equal. 
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3. EXECUTION 

 

3.1 Installation 

 

.1 Retaining wall installation shall be in accordance with the installation 

specifications and directions of the manufacturer. Any interlocking block 

wall that retains any lateral ground pressure in excess of one (1) vertical 

meter in height shall be designed by a Professional Engineer and the 

design certified and stamped by the Engineer. 

 

.2 Contractor to obtain copies of manufacturer’s installation specifications 

and provide one copy to the Engineer. 

 

 

END OF SECTION 
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32 91 19.13 Topsoil Placement and Grading 

 

1. GENERAL 

 

This Section specifies requirements for final site grading for topsoil placement, and covers the 

supply, placement, modification, and preparation of topsoil. 

 

1.1 Related Work 

 

.1 Site Grading Section 31 22 13 

  

.2 Mechanical Seeding Section 32 92 19.13 

  

.3 Hydraulic Seeding Section 32 92 19.16 

  

.4 Sodding Section 32 92 23 

  

.5 Preservation of Trees and Shrubs Section 32 01 90.33 

 

1.2 Site Conditions 

 

.1 Known underground and surface utility lines and buried objects are 

indicated on the Drawings.  Contractor to verify locations prior to starting 

Work. 

 

1.3 Protection 

 

.1 Prevent damage to existing trees, roots, fencing, landscaping, natural 

features, bench marks, existing buildings, existing pavement, surface or 

underground utility lines which are to remain. Repair any damages. 

 

.2 Protect existing trees and shrubs in accordance with Section 32 01 90.33. 

 

1.4 Samples and Testing 

 

.1 The Contractor or Developer shall provide details and nominate the 

sources of the topsoil for use in the Works. 

 

.2 Supply to the Engineer, four weeks prior to start of topsoil placement soil 

test results. 

 

.3 Soil testing is to be done by an approved Laboratory.  Test to be done on 

stockpile by combining soil from at least 3 separate locations within the 

stockpile for a total of 1 litre of soil or as specified by the laboratory. 

 

.4 Soil testing shall determine the agricultural capability of the proposed soils 

used.  This includes as a minimum; particle size analysis, soil textural 

classification, NPK (nitrate-nitrogen, available phosphorus, available 
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potassium), extractable sulphur, soil pH, salinity (EC), SAR (sodium 

adsorption ratio) and % of OM (organic matter). 

 

.5 Subject to the results of soil testing, the Engineer may make 

recommendations for modifications to the soil to make it acceptable for 

use in the Work. Any modifications or additives required will be 

considered incidental to the Work.  If topsoil cannot be reasonably 

amended to become acceptable for use, the City and the Contractor shall 

work together to find a reasonable solution.   

 

.6 When the source of acceptable topsoil is exhausted, topsoil from a new 

source shall not be used until tested and approved by the Engineer. 

 

1.5 Measurement Procedures 

 

.1 Fine grading will be measured in square metres. 

 

.2 Topsoil placed and prepared from on-site sources will be measured in the 

field for payment by the square metre. 

394 

.3 Imported topsoil placed and prepared will be measured in the field for 

payment by the square metre. Free haul to be unlimited. 

 

.4 Herbicide applied according to manufacturer's recommendations will be 

considered incidental to the preparation of the topsoil. There will be no 

separate payment for herbicide. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Topsoil (on-site source and imported): A fine friable medium loam, 

capable of sustaining good agricultural growth, meeting accepted 

horticultural practices and approved by Engineer. Topsoil shall meet the 

following requirements: 

 

a) Contain a minimum 4% organic matter for clay loams and 

minimum 6% for sandy loams to a maximum of 20%. 

 

b) Acidity range pH of 6.5 to 7.5. 

 

c) Free of subsoil, roots, vegetation, clods, sticks, concrete, gravel, 

stones larger than 50 mm in greatest dimension, or any other 

extraneous material.  Imported topsoil is to be screened.  On-site 

source topsoil to be cleaned and these undesirable materials 

removed from the site and disposed of appropriately. 

 

d) Electrical conductivity rating not more than 2 dS/m (deci-Siemens 
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per metre) for acceptable salinity. 

 

e) Topsoil containing known and actively growing noxious or 

prohibited noxious weeds, seed, or live root is not acceptable. 

 

.2 Herbicide: "Round-Up" or other approved chemical base glyphosate 

equal. 

 

3. EXECUTION 

 

3.1 Preparation 

 

.1 Prior to topsoil placement, existing subgrade shall be treated with 

appropriate herbicide to eliminate existing noxious or prohibited noxious 

weeds.  It is recommended the herbicide is applied every 3-4 weeks until 

the weeds are eradicated.    The City Parks Department shall be notified at 

devengcoord@cityofgp.com when this work is completed, and prior to 

topsoil being placed.      

 

.2 Fine grade subgrade, within 50 mm of design rough grade. 

 

.3 Fine grade subgrade, eliminating uneven areas and low spots. Remove 

debris, roots, branches, stones in excess of 50 mm diameter, and building 

materials. Remove subsoil that has been contaminated with oil or gasoline. 

 

3.2 Spreading Topsoil 

 

.1 Spread dry topsoil during dry weather over approved, dry unfrozen 

subgrade, where indicated. 

 

.2 Bring topsoil up to finished grade. 

 

.3 Apply topsoil to 100 mm minimum depth after settlement for boulevards, 

school sites and PUL’s. Minimum 200 mm for intended Park 

Development sites. 

 

.4 Manually spread topsoil around existing trees and plants to prevent 

damage by grading equipment. 

 

.5 Care must be taken not to raise existing soil levels within drip line of 

existing plant material. 

 

.6 Apply 10-47-0 or equivalent fertilizer at a rate of 450 kg/ha. 

 

.7 Prepare loose friable seed bed by means of rototilling or the use of a gill or 

soil conditioner to a depth of 100 mm. 

 

.8 Dispose of debris.  Burying of debris is not permitted.  

mailto:devengcoord@cityofgp.com


 

TOPSOIL PLACEMENT 
AND GRADING 

 
Section 32 91 19.13 

 

 

V2021   Page 404 of 609 

.9 Level surface to final design grades within a tolerance of 25 mm and 

ensure positive drainage. 

 

.10 Ensure that the topsoil is properly blended into the adjacent property. 

 

3.3 Timing 

 

.1 Generally, work shall not commence in the spring until the ground has 

completely thawed. 

 

.2 Topsoil shall be placed after it has been tested and approved, and only 

when seeding can proceed immediately afterwards. 

 

3.4 Existing Utility Appurtenances and Features 

 

.1 All existing utility appurtenances shall be adjusted to final finished 

grade elevations prior to top soiling of site. 

 

.2 Prevent damage to all existing features: fencing, furniture, trees, 

landscaping, natural features, buildings, culverts and utility lines 

which are to remain. Repair any damage. 

 

3.5 Clean-up 

 

.1  Remove all waste materials and debris from the site on a regular basis. 

Burying of debris is not permitted. Leave site and surrounding public 

and private properties completely free of all debris. 

 

END OF SECTION 
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32 92 19.13 Mechanical Seeding 

 

1. GENERAL 

 

This Section specifies requirements for supplying and sowing grass and groundcover seeds. 

 

1.1 Related Work 

 

.1 Topsoil Placement and Grading Section 32 91 19.13 

  

.2 Landscape Maintenance Requirements Section 32 94 14 

 

1.2 Measurement for Payment 

 

.1 Payment for seeding will be made at unit price bid per square metre of 

area seeded according to this Section. Areas of blending into existing turf 

grass will not be measured for payment. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Mulch 

 

a) Fibres: 99% organic content. 

 

b) Free of growth inhibiting ingredients. 

 

c) 1000% potential water uptake by weight. 

 

d) Capable of dispersing in water to form homogeneous slurry. 

 

e) Capable of forming an absorptive mat ground cover allowing water 

percolation. 

 

.2 Erosion control blanket to be specified by Engineer. 

 

.3 Erosion control blanket anchors: 

 

a) Staples: single or double prong "U" type, with minimum 2.5 mm 

diameter wire, minimum 150 mm high. 

 

b) Pegs: wooden, minimum 25 mm x 25 mm x 200 mm high. 

 

.4 Water: free of impurities that would inhibit germination and growth. 
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2.2 Grass Seed 

 

2.2.1 General 

 

Fine Grass Mixture: Canada "Certified" seed, "Canada No. 1 Lawn Grass 

Mixture" shall be in accordance with Government of Canada Seeds Act 

and Seeds Regulations. 

Supply in packages individually labelled in accordance with Seeds 

Regulations and indicating name of supplier and date bagged. 

 

2.2.2 Naturalized Areas 

 Peace River parkland shall be used as a native seed mixture where areas 

are designated to become naturalized turf.  The Seed Mixture to be 

confirmed based on the availability of noted products/blends.  If the 

specified seed mix is not readily available a suitable replacement mix may 

be substituted with approval from the City Parks department.  

 The mixture on a weight basis shall be: 

20% Sheep fescue  

15% Slender wheatgrass  

15% Rocky mountain fescue  

15% Green needle  

15% Northern wheatgrass 

10% June grass 

10% Western wheatgrass 

 

*Note: This mixture is subject to change, based on evaluation of test sites. 

 

OR 

 

Areas designated to become naturalized meadows or forest shall utilize 

species designated in Category 4 of the Design Manual planted to 

indicated rates and underplanted to native grasses as specified in the 

Landscape Design drawings. 

 

OR  

 

Areas designated to become no-mow areas (e.g. lands awaiting 

development) may use one of the following: 

 

- 1:1 mixture of Dutch white clover and creeping red fescue 

- 1:1 mixture of birdsfoot trefoil and creeping red fescue 

- 100% creeping red fescue (recommended where noxious weed control 

may be an issue) 
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- 100% Dutch white clover 

 

 

2.2.3 Arterial / Collector Roadway Boulevard and Landscape Entry Features 

 

A turf grass mixture should be used that is capable of withstanding 

salt splash, drought conditions, limited fertility, northern winters, 

and mechanical sweeping. The seed mixture is to be confirmed 

based on the availability of noted products/blends.  If the specified 

seed mix is not readily available a suitable replacement mix may 

be substituted with approval from the City Parks department.   

 

The mixture on a weight basis shall be: 

30% Puccinellia distans  -Alkali grass (Fults) 

30% Poa pratensis  -Kentucky Bluegrass (Banff, Julia, 

Touchdown)*  

30% Festuca longifolia  -Hard Fescue (Biljart, Spartan)*  

10% Lolium perenne  -Perennial Rye Grass, Turf-type (Low-Grow, 

Norlea)  

 

*Use a 50/50 mix of two of the cultivars listed 

Note: This mixture is subject to change, based on evaluation of test sites. 

 

2.2.4 Miscellaneous Use 

 

All other areas: Walkway-Trails, and Public Utility Lots. 

A low maintenance turfgrass mixture shall provide good durability. 

Turf must be vigorous, have a rapid recuperative potential and 

maintain a high density under relatively low heights of cut. The seed 

mixture to be confirmed based on the availability of noted 

products/blends.  If the specified seed mix is not readily available a 

suitable replacement mix may be substituted with approval from the 

City Parks department. 

 

The recommended mixture on a weight basis is: 

35% Poa pratensis  -Kentucky Bluegrass (Banff, Touchdown, 

Limousine, Julia, Challenger)*  

60% Festuca rubra ssp 

rubra  

-Creeping Red Fescue (Jasper, Boreal, 

Dawson)*  

5% Lolium perenne  -Perennial Turf Ryegrass (Low-grow, 

Norlea)  

*Use a 50/50 mix of two of the cultivars listed. 

 

2.2.5 Ornamental Lawns 

 

Turf must be uniform in colour, texture and growth habit. 
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The seed mixture to be confirmed based on the availability of 

noted products/blends.  If the specified seed mix is not readily 

available a suitable replacement mix may be substituted with 

approval from the City Parks department. 

 

The seed mixture of the sod on a weight basis shall be: 

40% Poa pratensis  -Kentucky Bluegrass (Banff, Touchdown, 

Limousine, Nugget)* 

60% Festuca rubra 

ssp rubra 

-Creeping Red Fescue (Jasper, Boreal)* 

  

*Use a 50/50 mix of two of the cultivars listed. 

   

2.2.6 Sport Field Developments  

 

Turf grasses mixtures within areas designated for sport fields will be 

designated in special provisions. 

 

2.3 Fertilizer 

 

Fertilizer shall be stored in standard containers clearly marked with the name 

of the manufacturer, weight, and specified composition. It shall be kept dry at 

all times. 

 

2.4 Seeded/Sodded Areas prior to installation: 

Fertilizer shall be standard commercial grade with a guaranteed 

chemical analysis. Fertilizer shall be water-soluble granular type. 

 

 Fertilizer content requirements are:  

12% Total Nitrogen  

51% Available Phosphoric Acid  

0% Potash  

 

2.5 Seeded/sodded areas: 

 

Spring application during maintenance period. 

Fertilizer shall be standard commercial grade with a guaranteed 

chemical analysis. Fertilizer shall be water-soluble granular type. 

  

 Fertilizer content requirements are:  

26% Total Nitrogen  
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13% Available Phosphoric Acid  

6% Potash  

6% Sulphur  

or 26 - 13 - 6 - 2, depending upon soil analysis. 

 

3. EXECUTION 

 

3.1 Workmanship 

 

.1 Do not perform work under adverse field conditions such as frozen soil, 

excessively wet soil or soil covered with snow, ice, or standing water. 

 

.2 Arterial / collector roadway boulevards and entry features shall be seeded 

only in May and June unless otherwise approved by the Engineer as 

detailed in the Contract Special Provisions. All other areas may be seeded 

in between May and September. 

 

.3 Remove and dispose of weeds, debris, stones greater than 50 mm in 

diameter and larger, soil contaminated by oil, gasoline, and other 

deleterious materials. 

 

3.2 Preparation of Surface 

 

.1 Verify that grades are correct. If discrepancies occur, notify Engineer and 

do not commence Work until instructed by Engineer. 

 

.2 Fine grade surface free of humps and hollows to smooth, even grade, to 

elevations indicated to tolerance of plus or minus 25 mm. 

 

.3 Ensure areas to be seeded have been scarified to depth of placed topsoil 

before seeding. Fine grade free of humps and hollows and free of 

deleterious and refuse materials. 

 

3.3 Seed Placement 

 

.1 For mechanical seeding: 

 

a) Use "Brillion" type mechanical landscape seeder with sand discs 

which accurately places seeds at specified depth and rate and rolls 

in single operation. 

 

b) Use equipment and method acceptable to Engineer. 

 

.2 For manual seeding: 

 

a) Use "Cyclone" type manually operated seeder. 
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b) Rake surface to ensure seed is properly embedded. 

 

c) Remove any topsoil lumps in excess of 50 mm in size. 

 

d) Use equipment and method acceptable to Engineer. 

 

.3 On cultivated surfaces, uniformly spread grass seed at the recommended 

rate of the seed supplier and not less than a rate of 250 kg/ha. 

 

.4 Blend applications 150 to 300 mm into adjacent grass areas and previous 

applications to form uniform surfaces. 

 

.5 Sow half of required amount of seed in one direction and remainder at 

right angles. 

 

.6 Embed seed into soil to depth of 6 to 10 mm. Not less than 85% of seed to 

be placed at specified depth and covered by soil. 

 

.7 Consolidate mechanically seeded areas by rolling area if soil conditions 

warrant, or if directed by Engineer, with equipment approved by Engineer 

immediately after seeding. 

 

.8 Consolidate manually seeded areas by rolling area with equipment 

approved by Engineer immediately after seeding. 

 

.9 Protect seeded areas against damage. Remove protection material after 

lawn areas have been established and accepted by Engineer. 

 

3.4 Maintenance Prior to Construction Completion Certificate 

 

.1 Maintain seeded area from start of installation until acceptance.  The City  

may periodically conduct audits during the maintenance period to ensure 

maintenance is being completed in such a manner to allow for an FAC to 

be issued at the end of the maintenance period.  

 

.2 The grass shall be maintained to a cutting height of 75mm and shall not be 

permitted to exceed a height of 150mm, unless part of a naturalized or no-

mow area. Remove clippings that will smother grassed areas. 

 

.3 Maintain disturbed areas free of noxious or prohibited noxious weeds. 

  

3.5 Acceptance for Issue of Construction Completion Certificate 

 

.1 Seeded areas will be accepted by Engineer provided that: 

 

a) Areas are uniformly graded and seeded to Clauses 3.1, 3.2, and 3.3 

of this Section. 
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b) Weeds are being controlled – weeds show signs of die-back and no 

new weeds or seed-heads are present.   

 

.2 Deficiencies to be corrected prior to issuance of the Construction 

Completion Certificate. 

 

3.6 Maintenance During Warranty Period 

 

.1 Follow the City of Grande Construction Design Manual Section 32 94 14 

Landscape Maintenance Requirements. 

 

 

 

END OF SECTION 
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32 92 19.16 Hydraulic Seeding 

 

1. GENERAL 

 

1.1 Related Work 

 

.1 Topsoil Placement and Grading Section 32 91 19.13 

  

.2 Landscape Maintenance Requirements Section 32 94 14 

 

1.2 Product Data 

 

.1 Provide product data for: 

 

.1 Seed. 

 

.2 Mulch. 

 

.3 Tackifier. 

 

.4 Fertilizer. 

 

.5 Erosion Control Blanket. 

 

.6 Anchors. 

 

.2 Submit in writing to Engineer 14 days prior to commencing work: 

 

.1 Size of truck slurry tank in litres. 

 

.2 Amount of material to be used per tank based on size of slurry 

tank. 

 

.3 Number of tank loads required per hectare to achieve specified 

slurry mixture per hectare. 

 

1.3 Measurement Procedures 

 

.1 Hydro-seeding will be measured in square metres of actual surface area 

seeded according to this Section. 

 

.2 Erosion control blanket supply and installation will be measured in square 

metres. 
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2. PRODUCTS 

 

2.1 Materials 

 

.1 Mulch 

 

a) Fibres: 99% organic content. 

 

b) Free of growth inhibiting ingredients. 

 

c) 1000% potential water uptake by weight. 

 

d) Capable of dispersing in water to form homogeneous slurry. 

 

e) Capable of forming an absorptive mat ground cover allowing water 

percolation. 

 

.2 Tackifier: water dilutable liquid dispersion containing polyvinyl acetate 

terpolymer emulsion. 

 

.3 Erosion control blanket to be specified by Engineer. 

 

.4 Erosion control blanket anchors: 

 

a) Staples: single or double prong "U" type, with minimum 2.5 mm 

diameter wire, minimum 150 mm high. 

 

b) Pegs: wooden, minimum 25 mm x 25 mm x 200 mm high. 

 

.5 Fertilizer: complete synthetic, with minimum 65% water soluble nitrogen.  

Ratio: 1:4:1 or approved alternate. 

 

2.2 Water 

 

.1 Free of impurities that would inhibit germination and growth. 

 

.2 Supplied by Contractor. 

 

 

2.3 Grass Seed 

 

2.3.1 General 

 

Fine Grass Mixture: Canada "Certified" seed, "Canada No. 1 Lawn Grass 

Mixture" shall be in accordance with Government of Canada Seeds Act 

and Seeds Regulations. 

Supply in packages individually labelled in accordance with Seeds 
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Regulations and indicating name of supplier and date bagged. 

 

2.3.2 Arterial / Collector Roadway Boulevard and Landscape Entry Features 

 

A turf grass mixture should be used that is capable of withstanding salt 

splash, drought conditions, limited fertility and northern winters & 

mechanical sweeping. The seed mixture to be confirmed based on the 

availability of noted products/blends.  If the specified seed mix is not 

readily available a suitable replacement mix may be substituted with 

approval from the City Parks department. 

 

The mixture on a weight basis shall be: 

 

30% Puccinellia distans  -Alkali grass (Fults) 

30% Poa pratensis  -Kentucky Bluegrass (Banff, Julia, 

Touchdown)*  

30% Festuca longifolia  -Hard Fescue (Biljart, Spartan)*  

10% Lolium perenne  -Perennial Rye Grass, Turf-type (Low-Grow, 

Norlea)  

 

*Use a 50/50 mix of two of the cultivars listed 

 

*In areas to be designated no-mow or naturalized, 100% creeping red 

fescue may be used.  

 

Note: This mixture is subject to change, based on evaluation of test sites. 

 

2.3.3 Miscellaneous Use 

 

All other areas: Municipal Reserve lands/parks. Walkway-Trails, and 

Public Utility Lots.  A low maintenance turf grass mixture shall provide 

good durability. Turf must be vigorous, have a rapid recuperative potential 

and maintain a high density under relatively low heights of cut. The seed 

mixture to be confirmed based on the availability of noted 

products/blends.  If the specified seed mix is not readily available a 

suitable replacement mix may be substituted with approval from the City 

Parks department. 

 

The recommended mixture on a weight basis is: 

 

35% Poa pratensis  -Kentucky Bluegrass (Banff, Touchdown, 

Limousine, Julia, Challenger)*  

60% Festuca rubra ssp 

rubra  

-Creeping Red Fescue (Jasper, Boreal, 

Dawson)*  

5% Lolium perenne  -Perennial Turf Ryegrass (Low-grow, Norlea)  

 

*Use a 50/50 mix of two of the cultivars listed. 
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2.3.4 Ornamental Lawns 

 

Turf must be uniform in colour, texture and growth habit.  The seed 

mixture to be confirmed based on the availability of noted 

products/blends.  If the specified seed mix is not readily available a 

suitable replacement mix may be substituted with approval from the City 

Parks department. 

 

The seed mixture of the sod on a weight basis shall be: 

 

40% Poa pratensis  -Kentucky Bluegrass (Banff, Touchdown, 

Limousine, Nugget)* 

60% Festuca rubra 

ssp rubra  

 

-Creeping Red Fescue (Jasper, Boreal)* 

*Use a 50/50 mix of two of the cultivars listed. 

 

2.3.5 Sport Field Developments  

 

Turf grasses mixtures within areas designated for sport fields will be 

designated in special provisions. 

 

2.4 Equipment 

 

.1 Truck to be equipped with a minimum 4500 l slurry tank and pumps 

capable of maintaining continuous non-fluctuating flow of solution. 

 

3. EXECUTION 

 

3.1 Workmanship 

 

.1 Take reasonable care to prevent spraying items such as structures, signs, 

guardrails, fences, plant materials, and utilities. 

 

.2 Do not perform work under adverse field conditions such as wind speeds 

over 20 km/hour, frozen soil, excessively wet soil or soil covered with 

snow, ice, or standing water. 

 

.3 Arterial / collector roadway boulevards and entry features shall be seeded 

only in May and June unless otherwise approved by the Engineer as 

detailed in the Contract Special Provisions. All other areas may be seeded 

in between May and September. 

 

.4 Remove and dispose of weeds, debris, stones greater than 50 mm in 

diameter and larger, soil contaminated by oil, gasoline, and other 

deleterious materials. 
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3.2 Preparation of Surfaces 

 

.1 Verify that grades are correct. If discrepancies occur, notify Engineer and 

do not commence Work until instructed by Engineer. 

 

.2 Fine grade surface free of humps and hollows to smooth, even grade, to 

elevations indicated to tolerance of plus or minus 25 mm. 

 

.3 Ensure areas to be seeded have been scarified to depth of placed topsoil 

before seeding. Fine grade free of humps and hollows and free of 

deleterious and refuse materials. 

 

3.3 Slurry Application 

 

.1 Slurry mixture applied per hectare: 

 

a) Seed: 300 kg. 

 

b) Mulch: 1600 kg. 

 

c) Tackifier: 50 kg. 

 

d) Fertilizer: 450 kg. 

 

e) Water: quantity as required to form slurry in accordance with 

manufacturer's recommendations. 

 

.2 Apply seed slurry uniformly. 

 

.3 Blend applications into adjacent grass areas and previous applications to 

form uniform surfaces. 

 

.4 Reshoot areas where application is not uniform. 

 

.5 Remove slurry from items and areas not designated to be sprayed. 

 

3.4 Erosion Control Blanket 

 

.1 Apply blanket over designated areas in accordance with manufacturer's 

instructions. 

 

.2 Anchor blanket in accordance with manufacturer's recommendations 

which are to be used as minimum standard and ensure that blanket is held 

down to maintain firm contact with soil. 

 

3.5 Establishment 

 

.1 First cutting should occur when the grass is a minimum of 75 mm high and 
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covers 65% of the seeded or sodded areas. Contractor is required to 

maintain grass at a height between 75 mm and 150 mm until seeded areas 

are maintained by the City, unless turf is naturalized or in a designated no-

mow area.  

 

.2 Eliminate weeds. 

 

3.6 Maintenance Prior to Construction Completion Certificate 

 

.1 Maintain seeded area from start of installation until acceptance.  The City  

may periodically conduct audits during the maintenance period to ensure 

maintenance is being completed in such a manner to allow for an FAC to 

be issued at the end of the maintenance period.  

 

.2 The grass to shall be maintained to a cutting height of 75mm and shall not 

be permitted to exceed a height of 150mm, unless it is naturalized or no-

mow turf. Remove clippings that will smother grassed areas. 

 

.3 Maintain disturbed areas free of noxious or prohibited noxious weeds. 

 

3.7 Acceptance for Issue of Construction Completion Certificate 

 

.1 Seeded areas will be accepted by Engineer provided that: 

 

a) Areas are uniformly graded and seeded to Clause 3.3 of this 

Section. 

 

b) Weeds are being controlled – weeds show signs of die-back and no 

new weeds or seed-heads are present.   

 

.2 Deficiencies are to be corrected prior to issuance of the Construction 

Completion Certificate. 

 

3.8 Maintenance During Warranty Period 

 

.1 Follow the City of Grande Construction Design Manual Section 32 94 14 

Landscape Maintenance Requirements. 

 

 

END OF SECTION 

 

 



 

SODDING 
 

Section 32 92 23 
 

 

V2021   Page 418 of 609 

32 92 23 Sodding 

 

1. GENERAL 

 

1.1 Related Work 

 

.1 Topsoil Placement and Grading Section 32 91 19.13 

  

.2 Landscaping Maintenance Requirements Section 32 94 14 

 

1.2 Source Quality Control 

 

.1 Contractor or Developer to nominate the source of the sod. 

 

1.3 Scheduling 

 

.1 Schedule sod laying to coincide with topsoil operations. 

 

1.4 Measurement Procedures 

 

.1 Sod will be measured in square metres. Cutting grass and pegging sod in 

place as required by this Section in incidental to this work, and no 

additional payment will be made. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Nursery sod: quality and source to comply with standards outlined in 

"Guide Specification for Nursery Stock", published by Canadian Nursery 

Landscape Association (www.canadanursery.com). The seed mixture to be 

confirmed based on the availability of noted products/blends. 

 

90% Poa pratensis 

3-4 varieties 

 

-Kentucky Bluegrass (recommend: 30% 

Banff, 20% Touchdown, 30% Alpine). 

10% Festuca rubra ssp rubra  

2-3 varieties  

 

-Red Fescue (Jasper, Boreal, Dawson)*  

OR   

 

10% Festuca rubra commutata  

1 variety  

 

-Chewings Fescue (Victory)  

 

Broken, dry, discoloured pieces will be rejected by Engineer. 

 

.2 Wooden pegs: 17 mm x 17 mm x 200 mm. 
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.3 Mesh: jute, nylon, or plastic erosion control netting approved by Engineer. 

 

.4 Fertilizer: complete synthetic slow release fertilizer with maximum 35% 

water soluble nitrogen. 

 

.5 Herbicide: type, rate, and method of application subject to approval by 

Engineer. 

 

2.2 Water 

 

.1 Free of impurities that would inhibit growth. 

 

.2 Supplied by Contractor. 

 

3. EXECUTION 

 

3.1 Workmanship 

 

.1 Do not perform work under adverse field conditions such as frozen soil, 

excessively wet soil or soil covered with snow, ice, or standing water. 

 

.2 Remove and dispose of weeds, debris, stones greater than 50 mm in 

diameter and larger, soil contaminated by oil, gasoline, and other 

deleterious materials. 

 

3.2 Preparation of Surface 

 

.1 Verify that grades are correct. If discrepancies occur, notify Engineer and 

do not commence Work until instructed by Engineer. 

 

.2 Fine grade surface free of humps and hollows to smooth, even grade, to 

elevations indicated to tolerance of plus or minus 25 mm. 

 

.3 Ensure areas to be sodded have been scarified to depth of placed topsoil. 

Fine grade free of humps and hollows and free of deleterious and refuse 

materials. 

 

3.3 Laying of Sod 

 

.1 Prior to sodding, obtain approval from Engineer that finished grade and 

depth of topsoil are satisfactory. 

 

.2 Lay sod within 24 hours of being delivered to site. 

 

.3 Sodding during excessively wet conditions, at freezing temperatures or 

over frozen soils is not acceptable. 

 

.4 Lay sod in rows, perpendicular to slope, and with joints staggered. Butt 
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sections closely without overlapping or leaving gaps between sections or 

existing grassed areas. Cut out irregular or thin sections with sharp 

implements. 

 

.5 Provide close contact between sod and soil by light rolling. Use of heavy 

roller to correct irregularities in grade is not permitted. 

 

.6 Water sod immediately after laying to obtain moisture penetration into top 

100 mm of topsoil. 

 

3.4 Laying of Pegged Sod 

 

.1 Place mesh on top of topsoil of slopes as indicated. Secure mesh in place 

with wooden pegs at maximum intervals of 1000 mm. Cover mesh lightly 

with topsoil. 

 

.2 Lay sod sections perpendicular to slopes steeper than 3:1, or as indicated, 

and secure with wooden pegs. Place pegs three per m2, 100 mm below top 

edge to prevent shifting of sod and drive pegs flush with top of sod soil. 

Place six pegs around entire edge of each square metre of sod in drainage 

swales. 

 

3.5 Maintenance Prior to Construction Completion Certificate 

 

.1 Maintain sodded area from start of installation until acceptance. 

 

.2 Water sodded areas in sufficient quantities and at frequency required to 

maintain soil under sod continuously moist to depth of 70 to 100 mm. 

 

.3 The grass to shall be maintained to a cutting height of 75mm and shall not 

be permitted to exceed a height of 150mm. Remove clippings that will 

smother grassed areas. 

 

.4 Maintain sodded areas free of noxious or prohibited noxious weeds. 

 

3.6 Acceptance for Issue of Construction Completion Certificate 

 

.1 Sodded areas will be accepted by Engineer provided that: 

 

a) Sodded areas are properly established. 

 

b) Sod is free of bare and dead spots, repair rutting and areas of 

settlement, and without noxious or prohibited noxious weeds as 

defined under the Alberta weed Control Act. 

 

c) No surface soil is visible when grass has been cut to height of 75 

mm. 
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d) Sodded areas and turf grass shall be maintained to a cutting height 

of 75mm and shall not be permitted to exceed a height of 150mm. 

 

.2 Lawns sodded in fall will be accepted after June 30 the following year 

provided acceptance conditions are fulfilled. 

 

3.7 Maintenance During Warranty Period 

 

.1 Follow the City of Grande Prairie Construction Manual Section 32 94 14 

Landscape Maintenance Requirements 

 

 

END OF SECTION 
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32 93 10 Planting of Trees Shrubs, and Ground Covers 

 

1. GENERAL 

 

1.1 Related Work 

 

.1 Site Grading Section 31 22 13 

  

.2 Topsoil Placement and Grading Section 32 91 19.13 

 

1.2 Reference Standards 

 

.1 The installation of trees, shrubs and ground covers shall be in accordance 

with the Canadian Standards for Nursery Stock, Current Edition, except 

where specified otherwise. 

 

1.3 Source Quality Control 

 

.1 Obtain approval from the Engineer of plant material at source prior to 

replacement or planting. 

 

.2 Imported plant material must be accompanied with necessary permits and 

import licenses. Conform to Federal and Provincial Regulations. 

 

1.4 Scheduling 

 

.1 Obtain approval from the Engineer of schedule, seven days in advance of 

shipment of plant material. 

 

.2 Schedule to include: 

 

a) Date for selection of plant material or representative sample at 

source by Engineer. 

 

b) Quantity and type of plant material. 

 

c) Shipping dates. 

 

d) Arrival dates on site. 

 

e) Planting dates. 

 

1.5 Product Data 

 

.1 Provide product data for: 

 

a) Fertilizer. 
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b) Anti-desiccant. 

 

   c) Guying assembly including collar, guying rope, and anchors. 

 

d) Mulch. 

 

   e) Root barriers. 

 

1.6 Samples 

 

.1 Provide samples for mulch. 

 

1.7 Delivery, Storage, and Protection 

 

.1 Protect plant material from frost, excessive heat, wind, and sun during 

delivery. 

 

.2 Immediately store and protect plant material which will not be installed 

within one day after arrival at site in storage location approved by 

Engineer. 

 

.3 Protect plant material from damage during transportation: 

 

a) When delivery distance is within 5 km of City Limits, use tree 

spade operated at a maximum speed of 50 km/hr. 

 

b) When delivery distance is 5 - 30 km, or vehicle speed is less than 

80 km/hr, tie tarpaulins around plants or over vehicle box. 

 

c) When delivery distance exceeds 30 km or vehicle travels at speeds 

over 80 km/hour, use enclosed vehicle. 

 

.4 Protect stored plant material from frost, wind, sun, and as follows: 

 

a) For bare root plant material preserve moisture around roots by 

heeling-in or burying roots in sand, topsoil, or sawdust and 

watering to full depth of root zone. 

 

b) For pots and containers maintain moisture level in containers. 

Heel-in fibre pots. 

 

c) For balled and burlaped and/or wire basket root balls, place to 

protect branches from damage. Maintain moisture level in root 

zones. 

 

1.8 Measurement Procedures 

 

.1 Measurement for trees and shrubs will be based on a unit price per tree or 
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shrub for the supply of all materials, labour, and equipment to prepare soil 

bed, plant trees/shrubs, cover planting bed with mulch, and maintain plant 

material during the warranty period. 

 

1.9 Warranty 

 

.1 The warranty period for plant material shall be two years. End of warranty 

inspection will be conducted by the Engineer. 

 

.2 Engineer reserves the right to extend Contractor's warranty responsibilities 

on specific trees for an additional one year if, at end of initial warranty 

period, leaf development and growth is not sufficient to ensure future 

survival. 

 

.3 Any disease or insect infestations must be under control by the end of the 

warranty period. Any deformed or damaged plants must be removed and 

replaced. 

 

.4 Specific tree or shrub replacements shall be under warranty for two years 

from the date of replacement. 

 

2. PRODUCTS 

 

2.1 Plant Material 

 

.1 Type of root preparation, sizing, grading, and quality: comply with 

Canadian Standards for Nursery Stock, Current Edition of Canadian 

Nursery Landscape Association (www.canadanursery.com). 

 

.2 Supply trees and shrubs to the following minimum standards: 

 

 a) Deciduous trees:  

  

  #15 container class, or: 

 

Caliper (mm) Ball and Burlap (cm) Tree Spade (cm) 

50 mm 80 cm 110 cm (44") or greater 

60 – 70 mm 100 cm 155 cm (60") or greater 

80 – 90 mm 120 cm 180 cm (72") or greater 

 

 b) Coniferous trees: 

 

Height (m) Ball and Burlap (cm) Tree Spade (cm) 

1.80 – 2.25 m 80 cm 110 cm (44") or greater 
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2.50 – 2.75 m 100 cm 155 cm (60") or greater 

3.00 – 3.25 m 125 cm 180 cm (72") or greater 

  

   c) Deciduous shrubs  - #2 container class. 

 

 d) Coniferous shrubs - #2 container class. 

 

 e) Smaller calliper sized or container grown plants may be approved 

for planting by the Municipal Engineer in consultation with Parks 

Operations.    

       

.3 Source of plant material to be in accordance with current edition of the 

Canadian Standards for Nursery Stock and must be hardy to Zone 3B of 

the Canadian Hardiness Map.  

 

.4 Plant material must be structurally sound with strong fibrous root system, 

free of disease, insects, defects, or injuries. 

 

.5 Plant material: plant material that is balled and burlaped or in wire baskets 

must be planted in the current year’s harvest. Container grown stock must 

be grown in the container for a minimum of 3 months, or have a well-

established root system reaching the sides of the container so to maintain a 

firm root ball. 

 

.6 Trees: with straight trunks, well and characteristically branched for species 

except where specified otherwise. 

 

.7 Trees larger than 130 mm in calliper: half root pruned during each of two 

successive growing seasons, the latter at least one growing seasons prior to 

arrival on site. 

 

.8 Bare rootstock: nursery grown, in dormant stage, not balled and burlaped 

or container grown. 

 

.9 Collected stock: maximum 40 mm in calliper, with well-developed crowns 

and characteristically branched, no more than 40% of overall height may 

be free of branches unless otherwise specified. Note: Collected Stock are 

not acceptable for park or boulevard tree planting. They may be acceptable 

in a reclamation or naturalized area only. 

 

.10 Conifers are to exhibit strong top leaders (not sheared in previous years) 

and be planted in the same year of harvest. 

 

.11 Plant material to be inspected by the Engineer on site prior to planting. 

 

.12 Special conditions will apply for spading of trees with a calliper greater 

than 180 mm.  Contact City Parks Operations Department for information. 
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2.2 Water 

 

.1 Free of impurities that would inhibit plant growth. 

 

2.3 Guying Rope 

 

.1 Ropes for fastening to anchors shall be 6 mm nylon capable of some 'give' 

and able to withstand high wind pressure. Pliable 12 gauge wire with 2-ply 

rubber hose to protect trunk is also acceptable 

 

2.4 Stakes 

 

.1 Stakes required for the support of the guyed trees 50 mm – 80 mm 

shall be metal "T" bars 1800 mm long or approved equal. 

 

.2 Stakes for the support of guyed trees greater than 80 mm shall be 50 

mm x 50 mm diameter by 700 mm long wooden stakes or iron/metal 

"T" bar stakes (above) or 25 mm diameter galvanized pipes that are 

2,150 mm long. 

 

2.5 Trunk Protection 

 

.1 Commercial tree trunk wrap to be installed at planting time on all new 

Prunus spp, linden, northern pine oak, maple, poplar, willow, and 

apple trees.    

 

.2 Plastic Tree Collars: Commercial grade plastic trunk protectors. 

 

.3 Wire mesh: galvanized, electrically welded 1.4 mm wire with 25 mm x 25 

mm mesh and fastener are recommended near water bodies of 

known/historical beaver populations. 

 

2.6 Mulch 

 

.1 Double Shredded Bark Mulch: varying in size from 25 mm to 50 mm in 

diameter, consisting of a mixture of coniferous and deciduous material. 

 

.2 Wood chip: varying in size from 50 mm to 50 mm and 5 mm to 20 mm 

thick. 

 

.3 Shredded wood: varying in size from 25 mm to 50 mm in length. 

 

.4 No other mulch types will be permitted. 

  

Note: All mulch and wood chips used shall be free of pest related insects and 

diseased material. 
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2.7 Landscape Fabric 

 

.1 The installation of landscape fabric is not permitted. 

 

2.8 Fertilizer 

 

.1 Plants: At planting time: 

 

Fertilizer shall be standard commercial grade with a guaranteed 

chemical analysis. Fertilizer shall be water-soluble granular type. 

Fertilizer content requirements are:  

• 11% Total Nitrogen  

• 58% Available Phosphoric Acid  

• 0% Potash  

Apply according to manufacturer's instructions. 

Alternative: 12-51-0 chemical, water-soluble fertilizer 

 

.2 Plants: Coniferous: required products during maintenance period 

 

Fertilizer shall be standard commercial grade with a guaranteed 

chemical analysis. Fertilizer shall be water-soluble granular type.  

Fertilizer content shall be:  

• 30% Total Nitrogen  

• 10% Available Phosphoric Acid  

• 10% Potash  

(RX 30, MURACID, used as per manufacturer's instructions.) 

 

.3 Plants: Deciduous: required products during maintenance period 

 

Fertilizer shall be standard commercial grade with a guaranteed 

chemical analysis. Fertilizer shall be slow-release coated fertilizer: 

(Apex, Nutricoat, Osmicoat), with a release period of 3-4 months. 

Fertilizer content shall be:  

• 21% Total Nitrogen  

• 5% Available Phosphoric Acid  

• 6 % Potash  

Alternative: Water Soluble Granular Type (i.e. RX15) with a ratio 

of 16-10-10 or 15-10-10 used as per manufacturer's instructions. 

 

2.9 Weed Killer 

 

.1 Broadleaf Weed Killer: 

 

Type 1: 2-4-D Amine for broadleaf plants (Par 3, Killex)  

 

Type 2: Mecoprop for clover, chickweed and other species resistant to 

2-4-D. 
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.2 When herbicides are used, they shall be applied in accordance with 

manufacturer's recommendations and by a licensed applicator. Control 

for noxious weeds specific to species and manufacturer’s 

rates/recommendations. 

  

2.10 Edging for Shrubs 

 

.1 Commercial lawn edging with anchor stakes & connectors shall be 

'Black Diamond' or an equivalent professional grade approved by the 

Municipal Engineer, black polyethylene 5" lawn edging. 

 

2.11 Anti-desiccant 

 

.1 Wax-like emulsion. 

 

2.12 Flagging Tape 

 

.1 Fluorescent, orange colour. 

 

3. EXECUTION 

 

3.1 Preplanting Operations 

 

.1 Verify all underground utility locations. 

 

3.2 Excavation and Preparation for Planting 

 

.1 Preparation of planting soil is specified in Section 32 91 19.13. 

 

.2 Stake out locations of planting holes as per the design drawings. 

 

.3 Prepare planting hole as follows: 

 

a) Depth of hole to be equal to height of root ball.  

 

b) Hole volume to be a minimum of four times the root ball diameter, 

400mm minimum depth and loosely backfilled with topsoil 

compacted to no more than 1400 Kg/m3 or 1.4 g/cm3 bulk density. 

 

.4 Remove subsoil, rocks, roots, debris, and toxic material from excavated 

material that will be used as planting soil for trees and individual shrubs. 

Dispose of excess material.  

 

.5 Remove water which enters excavations prior to planting. Notify Engineer 

if water source is groundwater. 

 

 



 

PLANTING OF TREES, 
SHRUBS, AND GROUND 

COVERS 

 
Section 32 93 10 

 

 

V2021   Page 429 of 609 

3.3 Planting 

 

  .1 Hedge plants shall be spaced 1.0 m apart. 

 

.2 Place plant in centre of hole and adjust height until original growing level 

matches surrounding ground level. Use topsoil to adjust height in hole. 

Lift plant by root ball only. 

 

.3 Remove root ball support material as follows: 

 

a) Wire baskets and burlap container. 

 

i) Remove bottom rings before placing tree in hole. 

 

ii) Place tree at proper height in the hole and remove top two 

rings on basket. 

 

iii) Remove accessible burlap. 

 

b) Fibre pots. 

 

i) Remove entire pot. 

 

ii) Place in hole to proper height. 

 

iii) On shrubs – cut, untangle, or rough up roots of pot bound 

plants to stimulate new growth. 

 

c) Bare root ball preparation. 

 

i) Remove all damaged tissue, taking care not to damage the 

remaining root material and leaving a clean cut surface. 

 

ii) Place in hole on firm base to proper elevation. 

 

d) Tree spade. 

 

i) Prepare planting area as specified in Section 32 91 19.13. 

 

ii) Remove soil plug using same tree spade used to relocate 

tree. 

 

iii) Place tree to grade. 

 

3.4 Site Work after Planting 

 

.1 Backfill any voids between spaded plug and the native soil with topsoil or 

in situ soil in 150 mm lifts. Soil to be hand tamped only, maximum density 
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not to exceed 1.4 Kg/m3. 

 

.2 Construct 100 mm high water reservoir berm at the outside edge of 

prepared root zone. 

 

3.5 Watering 

 

.1 Add water to reservoir within two hours of plants being installed. 

Minimum amount: 70 litres of water per 25 mm of trunk DBH (diameter 

at breast height). Water weekly for the first month after planting, then 

water a minimum of 12 times per growing season with last water prior to 

freeze up during the warranty period. Additional water may be required 

when recommended by the Engineer. 

 

.2 Refill voids with topsoil to re-establish grade. 

 

.3 Surface water only, subsurface probing is not permitted. 

 

.4 Provide the Engineer with a copy of the watering schedule in accordance 

with Section 01 32 16. 

 

3.6 Mulch 

 

.1 Bark chip mulch or an approved equivalent shall be supplied and 

placed by the Contractor to a depth of 75 mm in all tree rings and 

shrub beds. It shall be kept 50 mm back from the trunk or stem of 

all plants. Prior to mulching all planting pits and shrub beds shall 

be cleared of grass and weeds to the full area of the soil ring or 

plant bed. 

 

3.7 Tree Care after Planting 

 

.1 Remove only broken and dead branches in accordance with good 

horticultural practice and ISA Standards. 

 

3.8 Tree Supports 

 

.1 Use tree anchors when specified or directed by Engineer. 

 

.2 Use type specified as follows: 

Deciduous / Coniferous 

(Caliper / Height) Tree Support Method 

#15 container size 1 stake, windward side 

50 mm/1.8 m - 2.0 m 2 stakes, 2 ties 

50 – 55 mm/ 2.1 - 2.4 m 2 stakes, 2 ties 

60 – 75 mm/ 2.5 - 2.75 m 2 stakes, 2 ties 

80 – 95 mm/ 3.0 - 3.50 m 3 guys 

100 – 110 mm/ 4.0 - 4.50 m 3 guys and turnbuckles 
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.3 Single stakes are to be placed on the west side of the tree. Double 

stakes with ties are to be placed on the west and east sides of the 

tree. Trees with three stakes shall have two stakes facing the 

prevailing wind.  

 

.4 Rope/wire for trees requiring three guys shall be looped around the 

tree just above the bottommost structural branches and anchored in 

such a manner that the looped rope can be kept reasonably taut 

with some slack at all times. Trees requiring three guys and a 

turnbuckle shall have a turnbuckle inserted in each guy in such a 

manner that the guy can easily be kept taut, with some slack. 

 

.5 Guy ropes/wires shall be covered with a protective material to 

avoid rubbing at points of contact with the bark. Guys shall be 

placed around the trunk at points to ensure adequate support of the 

tree and in such a manner that the branches will not be subjected to 

undue strain. 

 

.6 Ties shall be placed around the trunk to provide adequate support 

and prevent damage.  

 

.7 All stakes to be removed one year from date of planting. Exception 

from the staking requirement for deciduous stock on a site basis 

with approval of the Municipal Engineer. Evergreen stock shall not 

be exempt from the staking requirements. 

 

.8 Place a 2 m long stake driven 600 mm into the soil outside of the root ball 

through the tree well. Use hose and rope to secure the tree to the stakes 

 

.9 After tree supports have been installed remove broken branches with 

clean, sharp tools in accordance with good horticultural practice and ISA 

Standards. 

 

3.9 Maintenance Prior to Construction Completion Certificate 

 

.1 Perform following maintenance operations from time of planting to time 

of issue of the Construction Completion Certificates. 

 

a) Water to maintain soil moisture conditions for optimum 

establishment, growth, and health of plant material without causing 

erosion. Minimum amount: 70 litres of water per 25 mm of trunk 

DBH (diameter at breast height). Water weekly for the first month 

after planting and then water a minimum of 12 times per growing 

season during the warranty period. Water thoroughly in late fall 

prior to freeze-up. Additional water may be required when 

recommended by Engineer. 

 

b) Remove weeds before they set seed, on a monthly basis or more 
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frequently if required. 

 

c) Replace or respread damaged, missing, or disturbed mulch. Taper 

away from the trunks of trees and the crowns of shrubs. 

 

d) Apply pesticides in accordance with federal, provincial, and 

municipal regulations as and when required to control insects, 

fungus, and disease. Obtain product approval from Engineer prior 

to application. 

 

e) Remove dead or broken branches from plant material in 

accordance with good horticultural practice and ISA Standards. 

 

f) Keep trunk protection and guy ropes in proper repair and 

adjustment. 

 

g) Remove and replace dead plants and plants not in healthy growing 

condition. Make replacements in same manner as specified for 

original plantings. 

 

3.10 Acceptance for Issue of Construction Completion Certificate 

 

.1 Plant material will be accepted by Engineer after planting operation is 

completed provided that plant material exhibits healthy growing condition 

and is free from disease, insects, and fungal organisms. Application for 

CCC is subject to all landscaping being completed within the appropriate 

development phase and a verified to-date watering schedule being 

provided at the time of inspection. 

 

 

3.11 Maintenance during Warranty Period 

 

.1 Follow the City of Grande Construction Design Manual Section 32 94 14 

Landscape Maintenance Requirements. 

 

 

END OF SECTION 
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32 94 00 Tree Pruning 

 

1. GENERAL 

 

1.1 Related Work 

 

.1 Carry out all pruning in accordance with International Society of 

Arboriculture Standards and Tree Pruning Guidelines, except where 

specified otherwise. 

 

.2 Clearing and Grubbing Section 31 11 00 

  

.3 Landscape Maintenance Requirements Section 32 94 14 

  

1.2 Scheduling 

 

.1 Prior to commencing pruning: 

 

a) Schedule timing of work with Engineer. 

 

 b) Inform the Engineer seven days in advance. 

 

 c) Review extent of work with Engineer on site. 

 

1.3 Pruning Ban 

 

There is a province wide ban on pruning of all Elm trees between April 1 and 

September 30. 

 

2. PRODUCTS 

 

2.1 Disinfectant 

 

.1 Ten percent (10%) solution of sodium hypochlorite or 70% solution of 

ethyl alcohol. 

 

3. EXECUTION 

 

3.1 Sample Pruning 

 

.1 Commence pruning by completing sample pruning operation to 

demonstrate technique and selection process used to establish desired form 

and shape. 

 

3.2 Tool Maintenance 

 

.1 Ensure that tools are clean and sharp throughout pruning operation. 
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.2 On diseased plant material, disinfect tools with disinfectant before each 

cut. 

 

3.3 Annual Thinning 

 

.1 Remove dead, dying, diseased and weak growth from plant material as 

designated by the Engineer, in order to promote healthy growth. Retain 

natural form and shape of plant material. 

 

.2 For branches under 150 mm in diameter: 

 

a) Make cuts smooth and just outside the branch collar. Do not cut 

lead branches unless directed by Engineer. 

 

.3 For branches greater than 150 mm in diameter: 

 

a) Make first cut on lower side of limb 300 mm from trunk, one third 

diameter of limb. 

 

b) Make second cut on upper side of limb 500 mm from trunk until 

limb falls off. 

 

c) Make final cut adjacent to and outside limb collar. 

 

.4 Ensure that trunk bark and limb collar are not damaged or torn during limb 

removal. 

 

.5 Remove one of crossed or rubbing branches. Where removal may affect 

natural form or health of plant, resolve pruning action with Engineer. 

 

.6 Remove exposed portion of girdling root after cleanly cutting root flush 

with grade on each side of parent root. Do not injure bark or parent root. 

 

3.4 Timing of Pruning 

 

.1 Prune plant material at times designated as indicated in the Contract. 

 

3.5 Heading Back 

 

.1 Head back plant material designated in the Contract. 

 

3.6 Coniferous Evergreens 

 

.1 Prune plant material designated in the Contract. 

 

3.7 Hedges 

 

.1 Prune plant material designated in the Contract. 
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3.8 Care of Wounds 

 

.1 Shape bark around wound to an oblong configuration ensuring minimal 

increase in wound size. 

 

3.9 Clean-up 

 

.1 Collect and dispose of pruned material daily and remove from site to 

location specified in the Contract Documents. 

 

3.10 Report 

 

.1 Report to Engineer condition detrimental to health of plant material. 

 

 

 

END OF SECTION 
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32 94 13 Parks, PUL, and Playground Equipment 

 

1. GENERAL 

 

The construction of park, public utility lot (PUL), and playground equipment on City of Grande 

Prairie property shall be in accordance with these specifications. All such equipment shall be as 

indicated on scaled detailed engineering drawings, and/or shop drawings and specifications as 

approved by the Municipal Engineer.  

 

1.1 Related Work 

 

.1 Basic Concrete Materials and Test Methods  Section 03 05 00 

   

.2 Concrete Forming and Accessories  Section 03 10 00 

   

.3 Concrete Reinforcing Section 03 20 00 

   

.4 Cast-in-Place Concrete  Section 03 30 00 

   

.5 Aggregate Materials  Section 31 05 16 

   

.6 Site Grading Section 31 22 13 

   

.7 Concrete Work Section 32 16 15 

   

.8 Chain Link Fences and Gates Section 32 31 13 

   

.9 Post Fences and PUL Barriers Section 32 31 26 

   

1.2 Testing 

 

.1 Concrete for play equipment and furnishings and for the sub-surfaces of 

resilient play surfaces shall be in accordance with Section 03 05 00 Basic 

Concrete Materials and Test Methods. 

 

1.3 Measurement Procedures for City Tenders 

 

.1 Payment for play structures and site furnishings shall be at the unit prices 

quoted in the Tender for each type of unit installed. The unit price shall 

include any edged areas to the dimensions described in the tender. The 

unit price shall include, but not be limited to, all materials, equipment, 

tools, labour, supervision and incidentals necessary to complete the work 

in accordance with the specifications. 

 

.2 Payment for U-Lot Barriers shall be made at the unit prices quoted in the 

Tender for each type of barrier installed. The unit price shall include, but 

not be limited to, all materials, equipment, tools, labour, supervision and 
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incidentals necessary to complete the work in accordance with the 

specifications. 

 

2. PRODUCTS 

 

2.1 General 

 

.1 Playground equipment and installation shall also conform to latest version 

of CSA – Z614 – Children’s Playspaces and Equipment. 

 

2.2 U-Lot Barriers 

 

.1 Posts shall be pressure treated (ACQ) spruce 150 mm x 150 mm (6” x 6”) 

in dimension. All posts shall be a minimum of 1.8 meters in length and 

installed a maximum of 900mm above finished grade.  All end cuts shall 

be treated with an ACQ compatible preservative (clear).  

 

.2 Cable shall be 7.93 mm (5/16”) galvanized woven cable, with two (2) 

Nicopress Sleeves secured at each end of the cable.  The first sleeve shall 

secure the cable and be placed approximately one sleeve length from the 

end of the cable. The second Nicopress sleeve shall be placed over the 

loose end to prevent fraying, loosening and unravelling of the cable.  

Cable shall be attached the post using a 140 mm long x 13 mm (½ inch) 

diameter solid ‘O’ cast eye bolts, one (1) Galvanized nut, one (1) 

Galvanized lock nut and washers. Threads extending beyond nuts shall be 

rendered un-usable.  A single length of 38.1 mm to 50.8 mm yellow 

plastic sleeve (as designed for natural gas distribution) shall be placed 

over the cable for the entire length of the opening. Lock end of cable shall 

have a chain and 150 mm loop to accommodate lock. Refer the Typical 

Utility Lot Barrier Standard Detail 50 05 01. 

 

.3 The gate shall have an “Access Notification Sign” attached to the post 

with security screws on the side of the opening with the lock.  Access 

notification sign shall be designed in accordance to Detail 50 09 23. The 

padlock will be supplied by the City (or designated supplier) to the 

Contractor at cost. 

 

2.3 Playground Equipment 

 

.1 The Critical Fall Height of all playground equipment owned and operated 

by the City of Grande Prairie shall not exceed a height of 3 meters. 

 

.2 Structural components and playground equipment shall be manufactured 

and constructed of metal.  The metals shall be galvanized, coated or 

otherwise treated to prevent structural degradation such as rust or 

corrosion.  All coatings shall be non-toxic. 
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.3 Plastics shall be able to withstand normal play space use at the 95th 

percentile temperature extreme for both the region and the season without 

adverse effects, and shall maintain structural integrity and performance 

characteristics after prolonged exposure to sunlight. 

 

.4 Ropes shall be selected based on durability, strength, elasticity, weight, 

resistance to vandalism, likelihood of causing skin burns or abrasions, and 

requirements for maintenance.  If rope is mounted permanently on 

supports, the rope may be steel-cored.  Rope supports shall be secured by 

means of eye-splice/thimble fittings.  U-clamps shall not be used.  

 

.5 The manufacturer shall ensure that users of the playground equipment 

cannot ingest, inhale, or absorb any potentially hazardous substances 

through body surfaces as a result of contact with the equipment.   

 

2.4 Fasteners 

 

.1 All fasteners and connecting and covering devices shall be weather 

corrosion resistant or be provided with a corrosion resistant coating.  All 

fasteners, connectors and covering devices shall not loosen or be 

removable without the use of tools.  Washers, self-locking nuts, or other 

locking means shall be provided for all nuts and bolts to protect them from 

detachment.  Hardware in moving joints shall also be secured against 

unintentional loosening. Cut exposed threads back to no more than two 

full turns of protruding thread, file any sharp edges smooth. 

 

2.5 Moving Suspended Elements 

 

.1 Moving or suspended elements shall be connected to the fixed support 

with bearing or bearing surfaces to reduce friction or wear. 

 

.2 Steel cable ends shall be inaccessible or capped. Cables shall also be 

protected to prevent fraying, loosening, unravelling or excessive shifting 

of joints. 

 

.3 Chains shall contain no pinch, crush or shear points (any point that entraps 

a 16 mm (5/8in.) diameter rod at one or more position) (See CSA Z-614). 

   

.4 The City of Grande Prairie requires 9/32 – 5/16 inch galvanized or rust 

proof Hammerlocks for all swing seats installed to the manufacturer’s 

recommendations. Hangers shall be Clevis style and be supplied by 

equipment manufacturer.  Use of “S-Hooks” for swing seats and swing 

hangers and other suspended items are prohibited.   

 

.5 Tires used for rotating swings shall be specifically manufactured for 

playground use and shall not trap water and shall be free of protrusions 

and sharp edges. Tires (new or used) manufactured for use on automobiles 

are prohibited for use on rotating tire swings. 
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2.6 Park Furnishings 

 

.1 Furniture shall meet CSA Standards and be approved by the Municipal 

Engineer. Shop drawings for all furnishings shall be submitted for 

approval to the Municipal Engineer. 

 

.2 All furnishings are to be provided with permanent stationary framework 

(pedestals) for anchoring to/in concrete footings. 

 

.3 All fasteners, chains and hardware shall be galvanized, stainless steel or 

zinc coated and tamper-resistant.  

   

.4 Wood used on bench seats & backs or slats on litter receptacles shall be 

either; Pressure-treated (ACQ) No.1 Grade S4S, kiln-dried before and 

after treatment, or No.1 Grade Clear Cedar S4S coated with a clear Cetol® 

23 Satin finish (or comparable product). All outside edges shall be 

chamfered. All mounting hardware shall be tamper proof and countersunk 

set flush with the surface. 

 

.5 Recycled plastic products may be used for bench seats & backs or slats on 

litter receptacles providing they are accompanied with a minimum product 

warranty of 10 years and they are treated to prevent U.V. degradation. All 

mounting hardware shall be tamper proof and countersunk set flush with 

the surface. 

 

.6 Vinyl Coated Metal products may be used for bench seats & backs or 

providing they are accompanied with a minimum manufacturer’s product 

warranty of 10 years and they are treated to prevent U.V. degradation. All 

mounting hardware shall be tamper proof and countersunk set flush with 

the surface. 

 

.7 Finish and style shall match for all furnishings within the same 

park/location. 

 

2.7 Benches  

 

.1 All frame work is to be heavy duty galvanized steel (minimum of 12 gage 

or Schedule 40) or aluminium (Schedule 40) with a baked-on, polyester 

dry powder coating, (black, brown, or approved other colour).  

 

.2 Single pedestal supports are to be a minimum of 102 mm square. Double 

pedestal supports are to be 60 mm O.D. or 64 mm square.  

 

.3 Surface mounted supports/legs shall be secured with a galvanized right 

angle concrete anchor bolt (a minimum 127 mm long x 9.5 mm diameter) 

bearing in concrete or,  galvanized concrete wedge anchor bolts (min 

127mm long x 9.5mm diameter) bearing in concrete or, as per 
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manufacturer’s recommended installation specifications whichever is 

greater.  

   

.4 Framing supports shall be 60 mm O.D. Schedule 40 pipe, or 10 mm x 115 

mm steel bar, or equivalent, and shall support all wood members to 

provide strength and prevent warping and sagging. All end caps and joints 

shall be welded in place. 

 

.5 All materials used for bench seats & backs shall be a minimum 50.8 mm x 

101.6 mm. Benches shall be minimum of 1.8 m long, and provided with a 

comfortable back. 

 

.6 All park benches specified for MR’s / PUL shall be installed on a concrete 

pad or, as otherwise directed by the Municipal Engineer. Concrete pad 

shall be sloped at a 1% grade towards the back of bench for positive 

drainage. Installation shall meet the minimum specifications as shown on 

Typical Standard Bench Detail.   

 

.7 All backless benches shall meet all specification and may be installed as a 

surface mount on concrete piles or embedded as per manufacturer’s 

specification.  Surface mount models shall be in accordance to 2.7.3 

above. 

 

2.8 Picnic Tables  

 

.1 All frame work is to be heavy duty galvanized steel (min. of 12 gauge or 

Schedule 40) or aluminium (Schedule 40) with a baked-on, polyester dry 

powder coating, (black, brown, or approved other colour). 

 

.2 Picnic tables with a single pedestal support are to be a minimum of 102 

mm square. All other style supports are to be 60 mm O.D. or 64 mm 

square.  

 

.3 Surface mounted supports/legs shall be secured with a galvanized right 

angle concrete anchor bolt (a minimum 127 mm long x 9.5 mm diameter) 

bearing in concrete or, galvanized concrete wedge anchor bolts (min 127 

mm long x 9.5 mm diameter) or, as per manufacturer’s recommended 

installation specifications, whichever is greater.  

 

.4 Slats shall be a minimum 50.8 mm x 101.6 mm. Table tops are to be 

rectangular in shape and will be 1.2 m wide by 1.8 m in length or 1.2 m 

wide x 2.4 m in length with benches on two opposite sides, or square and 

1.0 m x 1.0 m, with benches on all four sides. The finished height of the 

picnic table is to be agreed with the Engineer or Parks Department 

representative prior to installation. One end of picnic table, or in the case 

of a square table, one side may be designed to provide wheelchair access.  

These accessible picnic tables shall be identified on the Parks Landscaping 

Plan.  
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.5 All picnic tables specified for MR’s / PUL shall be installed on a concrete 

pad, or, as otherwise directed by the Municipal Engineer. Concrete pad 

shall be crowned at a 1% grade towards the outside of the pad for positive 

drainage. Installation shall meet the minimum specifications as shown on 

Typical Standard Picnic Table Detail.   

 

2.9 Waste / Litter Receptacle 

 

.1 Framing for waste receptacles shall be a minimum 5 mm x 70 mm steel 

bar. All end caps and joints shall be welded in place. Framing shall be 

galvanized, or finished with a baked-on, polyester dry powder coating, in 

black, brown, or other approved colour. Finish shall match all furnishings 

in the same park location. 

 

.2 Slats shall be a minimum 38.1 mm x 88.9 mm. Receptacles shall be a 

minimum of 90 cm deep, and set at 150 mm above the final grade.  

 

.3 Waste receptacles shall accommodate and include a 75 litre (20 U.S. 

GAL) removable galvanized or stainless steel trash can (with handles) 

with a galvanized or stainless steel lid included. Can and lid shall be 

attached to the inside of the waste receptacle and ends locked with a City 

designated lock.  A 35 mm diameter link chain with a length long enough 

to accommodate removal of the lid.  Alternative waste receptacles will be 

considered by the Engineer provided they meet requirements for securely 

locating the lid as detailed above. 

 

2.10 Fencing 

 

.1 Fencing for parks and play areas shall be maintenance free as approved by 

the Municipal Engineer. Where chain link fence is provided, it shall meet 

the Chain Link Fence and Gate specification 32 31 13.  Where post fence 

is provided, it shall meet Post Fence and PUL Barriers specification 32 31 

26. 

 

2.11 Loose Fill Protective Surfacing 

  

The City of Grande Prairie will accept the following Loose Fill Protective 

Surfacing. The depth or thickness of the surface material will depend on the 

potential fall height and resiliency of the material, and is to be directly related. 

 

2.11.1 Sand 

 

.1 All sand utilized as Protective Surfacing shall be washed brick 

sand, or the equivalent such as coarse manufactured sand. 

Native/local mined sand may be utilized providing it meets all 

noted requirements. The sand shall be free of organic material, dirt, 

clay, silt, iron, asbestos, and other contaminants and have the 

gradation as specified in 31 05 16 Table A. 
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.2 The fine aggregate shall be so graded that neither the proportion 

finer than the 1.25 mm sieve and coarser than the 0.600 mm sieve 

nor the proportion finer than the 0.600 mm sieve and coarser than 

the 0.300 mm sieve exceeds 50%.  

 

.3 Energy Absorbency of sand shall adhere to CSA Standard (Z-614 – 

Children’s Playspaces and Equipment – Section 10). Testing 

methods for energy absorbency specified under ASTM F 1292 and 

CEN EN 1177 are acceptable for testing protective surfacing. The 

depth or thickness of the surface material will depend on the 

potential fall height and resiliency of the material, and is to be 

directly related. 

 

2.11.2 Engineered Wood Fiber 

 

.1 Engineered Wood Fiber shall be certified by the Playground 

Manufacturer / Supplier as a product specifically manufactured for 

Playground use. Engineered Wood Fiber play surfaces may be 

used for Playgrounds that have been designated as “Accessible” 

Parks. 

 

.2 Engineered wood fiber shall be processed of new or virgin wood 

and shall be free of twigs, leaves, toxins and allergen or any other 

contaminants.   

 

.3 Where Engineered Wood Fiber is utilized, it shall be installed in a 

manner to accommodate adequate drainage through the product 

within playground boarder. 

 

2.12 Unitary Play Surfaces 

 

.1 Unitary play surfaces may be used as an alternative to sand and 

Engineered Wood Fibre. Unitary play surfaces may be used for 

Playgrounds that have been designated as “Accessible” Parks. These 

surfaces may consist of rubber mats or tiles, artificial turf (e.g. Everblade 

50) or poured-in-place urethane and rubber compositions.  

 

.2 These manufactured or synthetic surfaces and any required adhesives are 

to meet ASTM Standards, as well as CSA Standards. Use only products 

that have been tested for their ability to absorb the shock of impact under 

playground conditions. The depth or thickness of the surface material will 

depend on the potential fall height and resiliency of the material, and is to 

be directly related. 

 

.3 Adhesives shall meet Manufacturer’s specifications, and shall be non-

flammable, non- shrinking, and capable of bonding to concrete or asphalt. 

Adhesives to be applied as per the manufacturer’s recommendations.  
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.4 All subsurface material (concrete, asphalt, compacted granular fill) shall 

be acceptable to the Municipal Engineer and to the Manufacturer. 

   

.5 Where concrete or asphalt is used for subsurface material a compacted 

sub-base of 100-150 mm granular fill acceptable to the Municipal 

Engineer and the Manufacturer shall be provided. 

 

2.13 Concrete 

 

.1 Concrete is to be 30 MPa sulphate resistant concrete and in accordance 

with Section 03 05 00 Basic Concrete Materials and Test Methods. 

 

3. EXECUTION 

 

3.1 Furnishings 

 

.1 All furniture will be anchored to concrete footings as and to the 

satisfaction of the Municipal Engineer and shall be installed at the same 

time that the play equipment is installed. All benches are to be installed so 

that the final height of the top of the bench seat is between 42 cm and 48 

cm above the finished grade. 

 

.2 Benches and Picnic Tables shall be placed onto separate concrete 

pads/piles covering the entire seating area as shown in the Construction 

Drawings. Benches shall be level and square. 

 

.3 Benches and waste receptacles shall be placed a minimum of 2.0 m back 

from the outside edge of the playground border and/or pathways and a 

maximum of 5.0 m as measured to the front edge of the bench seat. 

 

3.2 Playground Installation 

 

The designer or manufacturer shall submit shop drawings and/or acceptable 

manufacturers’ drawings for approval by the Municipal Engineer and provide 

clear and concise instructions for the installation of each play structure, as well as, 

a complete parts list. The contractor shall follow the designer or manufacturers’ 

instructions to install the play structure. Placement of equipment within the 

playground shall meet the most current CSA Z614 standards.  

 

3.3 Site Safety Requirement  

 

.1 Entire work area within the playground border shall be fenced with 1.8 m 

high construction fencing and posted with “NO TRESSPASSING” signs 

on all sides of the border during playground construction. Fencing shall 

remain in place until such time that the protective play surface has been 

installed and the play structure has obtained a Construction Completion 

Inspection.  All /any Major Deficiencies that do not meet CSA standards 

shall be corrected prior to the removal of construction fencing. 
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3.4 Site Preparation / Border 

 

.1 The playground border area will be at or above the subgrade for the park, 

typically 300 mm below the finished grade elevation. All exposed roots 

and rocks shall be removed from the play area prior to the placement of the 

playground border. The play area shall have positive drainage at all times; 

drainage tiles to an outlet may be required for clay or poorly draining soils. 

Means of drainage shall be as approved by the Municipal Engineer. The 

subgrade shall be graded between 2.5% - 1.5% slope. The slopes shall be 

smooth and evenly graded. 

 

.2 The sub-grading must be completed, and any required border or sub-

surfaces installed, prior to equipment and resilient surfacing being 

installed.  

 

.3 The playground border shall consist of two (2) 150 mm x 150 mm (6” x 

6”) pressure treated timbers. The playground border shall be secured using 

15mm re-bar cut to 900 mm or greater lengths. All joints and corners shall 

be pinned within 100 mm to 150 mm on either side joint. All joints shall 

be staggered a minimum of 600 mm apart. Bottom row joints and corners 

shall have “Corner/Joint Blocking” using an additional 38 mm x 140 mm x 

460 mm PWF pressure treated board (for below grade application) placed 

evenly on either side of the joint.  All voids between subgrade and bottom 

of timbers shall be backfilled with similar material. Further pinning shall 

occur at 1800 mm intervals.  

 

.4 The rebar must be pounded down so that it is countersunk a minimum of 

10mm below the top of the playground border.  

 

.5 The top surface of the playground border shall be smooth and free of burrs, 

splinters, loose knots or knot holes that may cause injury.  These areas 

shall be chamfered with a power sander until smooth.  All end cuts shall be 

treated with a manufacturer’s recommended / compatible preservative 

treatment. 

 

.6 For further installation detail, refer to Standard Detail 50 05 03. 

 

 

3.5 Pre-Concrete Installation Requirements 

 

.1 All play equipment and furniture shall be inspected by a Certified 

Playground Inspector of the City of Grande Prairie prior to the placement 

of concrete for anchoring purposes and/or the placement of the protective 

surfacing within the playground border.  

 

.2 All play equipment shall be installed and anchored to concrete footings 

300 mm or greater in diameter and drilled to a minimum depth of 760 mm 

or the manufacturer’s specified depth, whichever is greater. All structural 
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components shall be anchored in the center of the concrete footings and in 

no case shall there be less than 100 mm of concrete surrounding the 

structural supports posts (Auger diameter to be adjusted accordingly).  

 

.3 The contractor shall be responsible for ensuring that equipment is properly 

positioned for vertical and horizontal level that is maintained in its final 

positioning until the concrete has sufficiently set up (minimum of 24 

hours).  

 

.4 The Installer shall contact the Municipal Engineer a minimum of 24 hours 

prior to pouring of concrete to arrange for a “Pre-Concrete Inspection”. 

The City’s Playground Inspector is available Monday to Friday from 7:00 

am until 3:00 pm. 

 

3.6 Protective Surfacing Installation Requirements 

 

.1 The protective surfacing shall be installed as soon as possible following a 

minimum 24 hour set-up time for concrete footings on playground 

equipment installation. The playground shall not be opened for public use 

until it has been approved by a Canadian Certified Playground Inspector 

and the municipal engineer. 

 

.2 All loose and disturbed soils shall be removed from the play area entirely 

prior to the placement of the protective surfacing. Upon completion of the 

placement of loose fill material, the finished landscaping and the 

protective surface shall be graded to 50 mm below the top of the edging as 

per the detailed drawing.   

 

.3 The protective surfacing shall completely cover area within the border and 

all areas underneath the play equipment. Surfacing shall be installed after 

the base and playground border has been inspected by the Municipal 

Engineer and deemed acceptable. 

 

.4 When loose fill material (sand/engineered wood fibre) is used for 

protective surfacing, the entire area within the border of the playground 

shall be installed to meet a maximum Critical Fall Height of 3 meters from 

the equipment specified and shall be to a depth of 300 mm when 

uncompressed.  The area is to remain fenced and closed to public use until 

inspected by the City.  

 

.5 When resilient play surfaces are installed, they shall be installed according 

to the Manufacturer’s and CSA standards. All required adhesive is to be 

supplied by the manufacturer and shall be installed according to 

Manufacturer’s specifications. The protective surfacing shall cover the 

entire area within the border of the playground and installed to meet a 

minimum Critical Fall Height relevant to the play equipment installed 

within the designated fall zones. The area is to remain fenced and closed 

to public use until inspected by the City 
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3.7 U-Lot Barriers 

 

.1 U-Lot Barriers and Maintenance Access Gates are to be installed to the 

dimensions shown in Standard Detail 50 05 01.  U-Lot barriers shall be 

installed before top soiling is completed or after seeding is completed and 

the grass is well established. 

 

.2 Any excess material on-site as a result of post-hole auguring is to be 

removed off site at no cost to the City.  

 

3.8 Post Installation 

 

.1 Once the Construction Completion inspection has been completed, all 

necessary minor or major deficiencies are to be corrected as directed by 

the City. Upon completion of any noted deficiencies and receipt of written 

notification, the City will issue a Construction Completion Certificate. The 

playground equipment will then be placed onto the City’s Preventative 

Maintenance program.  

 

.2 Where a manufactures defect / warranty item is observed or a replacement 

part is required, any such repairs required to playground equipment for 

safety purposes (not cosmetic in nature) shall be repaired at the developers 

cost.  All repairs shall be reported to the developer by the City during the 

two (2) year Maintenance Period. The developer/playground supplier may 

be required to take necessary steps to bar access to the equipment or 

structures depending on the nature of the defect.  

 

.3 Prior to issuance of the Final Acceptance Certificate inspection, the 

Developer shall install Playground Ownership/Information sign adjacent 

to playground bench/litter receptacle as per Drawing 50 09 22.  

 

 

END OF SECTION 
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32 94 14 Landscape Maintenance Requirements 

 

1. GENERAL 

 

This Section specifies requirements for maintaining, shrubs and all landscaped areas 

constructed within City of Grande Prairie property. 

 

1.1 Related Work 

 

.1 Clearing and Grubbing Section 31 11 00 

  

.2 Site Grading Section 31 22 13 

  

.3 Excavating, Trenching and Backfilling Section 31 23 33.01  

  

.4 Roadway Embankment Section 31 24 13 

  

.5 Topsoil Placement and Grading Section 32 91 19.13 

  

.6 Mechanical Seeding Section 32 92 19.13 

  

.7 Hydraulic Seeding Section 32 92 19.16 

  

.8 Sodding Section 32 92 23 

  

.9 Tree Pruning Section 32 93 43.01 

 

1.2 Scheduling 

 

.1 Obtain approval from the Engineer of schedule indicating commencement 

of work. 

 

1.3 Measurement Procedures 

 

.1 No measurement will be made under this Section. 

 

 

2. MAINTENANCE OF LANDSCAPE AREAS DURING WARRANTY PERIOD 

 

2.1 Definitions: 

 

Maintenance Period: Commences upon issuance of the landscape portion 

Construction Completion Certificate (CCC) and ends with issuance of the 

landscape portion FAC. The Maintenance or Defects Liability Period includes 

necessary repairs and replacements to meet City Specifications and guarantee of 

work and material.  

 

Maintenance Activity: Commences immediately upon installation and ends with 
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the issuance of the Final Acceptance Certificate (FAC). Includes all work 

necessary to meet City Specifications. 

 

Inspection Schedule: CCC inspections are to take place between June 1 and 

October 15th, weather dependant.  The following criteria will result in the 

cancellation of the CCC inspection season: 

• Snow accumulation great than 5cm in the last two weeks of the season, 

and/or 

• Multiple consecutive daytime temperatures below 0 degrees Celsius.  

 

  FAC inspections are to take place between June 1 and September 30, weather 

dependant.  Any variances from the inspection timelines will be determined by the 

Municipal Engineer.  The following criteria will result in the cancellation of the 

FAC inspection season: 

• The occurrence of a “Hard Frost” 

o Hard frost is defined as: 4 consecutive hours below -4 degrees 

Celsius, as reported by Environment Canada Weather Site 

• Snow accumulation greater than 5cm 

• Multiple consecutive daytime temperatures below 0 degrees Celsius 

 

  Note that in order for trees to be inspected, they must be in full leaf to assess their 

health and vitality.  

 

2.2 Seeded or Sodded Grassed Areas – Maintenance Period 

 

Maintenance of the seeded/sodded area shall commence immediately upon 

installation. When the condition of the seeded area is approved by the Municipal 

Engineer and the CCC is issued, a two full growing season Maintenance Period 

will begin. The Contractor shall be responsible for all costs, including mowing of 

turf areas and if required, watering. On all seeded sites, the seed must be installed 

prior to the landscape CCC inspection. 

 

The two full growing season Maintenance Period commences upon issuance of 

the landscape CCC and shall terminate upon the approval of the landscape work 

by the Engineer and the issue of a FAC. 

 

2.3 Mowing 

 

First cutting should occur when the grass is a minimum of 75 mm high and covers 

65% of the seeded or sodded areas. Contractor is required to maintain grass at a 

height between 75 mm and 150 mm until seeded areas are maintained by the City 

unless the area is designated to be naturalized or no-mow.  

 

Upon submission of a “Request for Mowing” to the City at 

devengcoord@cityofgp.com by the developer, and prior to the issuance of a Final 

Acceptance Certificate, the City may assume responsibility for turf mowing. A 

request for mowing under these circumstances may be granted if, in the opinion of 

the City, turf is established to a minimum of 90% catch within the whole area 

mailto:devengcoord@cityofgp.com
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subject to the request. The developer shall ensure the turf has been mowed to a 

height of 65mm within 5 days prior to submitting a “Request for Mowing”.  The 

Developer must receive written confirmation from the City that mowing 

operations will be assumed by City crews prior to ending their own mowing 

operations.  

 

The City, by assuming mowing responsibilities, does not relieve the Developer or 

Contractor from the two-year maintenance period nor does it relieve him of 

appropriate and adequate inspection and correction until the FAC is issued. 

 

2.4 Weed Control 

 

The contractor is required to provide weed control in accordance to the Weed 

Control Act of Alberta for the two full growing seasons during the maintenance 

period.  

 

Weed control shall include; control/elimination of Noxious and Prohibited 

Noxious weeds (as per the Weed Control Act of Alberta) or as directed by the 

City of Grande Prairie Weed Inspectors. Application of herbicides to control 

broadleaf/nuisance weeds may be necessary to establish turf grasses or naturalized 

plant material.  

 

Prior to seeding, Contractor shall provide a vegetation management plan.  

 

2.5 Plant Material Maintenance Period 

 

The two full growing season Maintenance Period commences upon issuance of 

the landscape CCC and shall terminate upon the approval of the landscape work 

by the Engineer and the issue of a FAC. 

 

Maintenance of plants shall commence immediately upon installation. When the 

condition of the plants is approved by the Engineer and the landscape CCC is 

issued, a two full growing season Maintenance Period will begin. The Contractor 

shall be responsible for all maintenance costs, including a regular watering 

program. 

 

The City will assume watering of the trees when they deem the trees to be well-

established, and in no case before the FAC has been issued. 

 

Plants lost due to vandalism are the Developer’s and Contractor’s responsibility 

until the FAC is issued, and they will be included in the list of required 

replacements at the time of Inspections. 

 

Substitution requests for replacements will be considered, but coniferous plants 

must replace coniferous, and deciduous must replace deciduous. 

 

Maintenance of trees shall include protective or preventative spraying or pruning 

as may be required. 
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Maintenance shall include resetting to proper grade position of settled plants, and 

planting saucer repairs. Defective work shall be corrected as soon as possible after 

it becomes apparent dependent upon weather and season constraints. Upon 

completion of planting, and prior to construction completion, excess soil and 

debris shall be removed from the site and any damage to structures, etc., resulting 

from planting operations shall be repaired. 

 

2.6 Accessories 

 

Accessories shall be maintained in the proper condition including, but not limited 

to tree guys, stakes, tautness of turnbuckles, tree wrapping, and sufficient depth of 

mulch. 

 

3. MAINTENANCE OF TREES, SHRUBS, PERENNIALS & GROUND COVERS 

DURING WARRANTY PERIOD 

 

From the issue date of the Construction Completion Certificate to end of the two full 

growth seasons warranty period, perform following maintenance operations: 

 

.1 Water to maintain soil moisture conditions for optimum growth and health 

of plant material without causing erosion. Water a minimum of 12 times 

during each growing season. Additional water may be required when 

recommended by the Engineer in writing. 

 

.2 Reform damaged watering saucers. 

 

.3 Keep area free of weeds, including roots. 

 

.4 Replace or re-spread damaged, missing, or disturbed mulch. Taper away 

from the trunks of trees and the crowns of shrubs. 

 

.5 Apply pesticides in accordance with Federal, Provincial, and Municipal 

Regulations as and when required to control insects, fungus, and disease. 

 

.6 Remove dead, broken, or hazardous branches from plant material in 

accordance with good horticultural practice and ISA Standards. 

 

  .7 Keep tree supports in proper repair and adjustment. 

 

.8 Staking will be provided unless otherwise directed by the engineer. Stakes 

will remain for a maximum of 1 year after planting. Following removal, 

tree supports will become the property of the owner. 

 

.9 Remove and replace dead plants and plants not in healthy growing 

condition. Make replacements in same manner as specified for original 

plantings. 
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.10 Submit annual written reports after each growing season to Engineer 

identifying: 

 

a) Maintenance work carried out. 

 

b) Development and condition of plant material. 

 

c) Preventative or corrective measures required which are outside 

Contractor’s responsibility. 

 

d) Record dates when maintenance work was performed. 

 

.11 Application for FAC is subject to all landscaping being completed within 

the appropriate development phase and a verified watering schedule for 

the entire maintenance period being provided at the time of inspection. 

 

.12 All trees subject to an FAC inspection shall be in full leaf at the time of 

the inspection (Contractor to request inspection when trees in full leaf, 

inspections can be done prior to FAC date). 

 

 

END OF SECTION 
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33 01 30.72 Relining Underground Pipelines 

 

1. GENERAL 

 

This Section specifies requirements for supplying the following services, materials, and work for 

the installation of a cured-in-place sewer lining system including: 

 

1. Providing engineering services for the design of the proposed liner system. 

 

2. Mobilization and demobilization. 

 

3. Responsibility for traffic control and maintaining access to properties. 

 

4. Preparation of sewer mains for accepting the liner system. This may include 

reviewing existing CCTV tapes, reviewing sanitary sewer service records, 

reviewing sanitary sewer main and manhole record drawings, and removal of 

service connections protruding into the sewer main. 

 

 5. Isolation of sewer during rehabilitation and providing alternate servicing to users. 

 

 6. Supplying and installing cured-in-place pipe liners. 

 

 7. Re-establishing all existing service connections. 

 

 8. Completing final CCTV inspection. 

 

1.1 General Information 

 

.1 This Section is specific to cured-in-place pipe (CIPP) liner installation and 

is in a generic format. The CIPP process involves the insertion of a 

flexible lining into the existing pipe using an inversion process. The 

inversion may be accomplished by water, air, or a winch. 

 

.2 Contractors proposing CIPP systems and alternatives are required to 

submit detailed specifications, methodology, design and construction 

details, ASTM Standards, and data complying with ASTM Standards. 

Relining shall be accomplished by trenchless methods. 

 

1.2 Constraints 

 

.1 The Contractor’s rehabilitation scheme shall not shut off the existing 

services for more than 16 hours. Portable toilets shall be provided, for the 

homes affected, by the Contractor. 

 

.2 The Contractor shall commit to comply with the work schedule. 

 

.3 The rehabilitation scheme shall be executed without any excavation. 
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1.3 Measurement Procedures 

 

.1 Cured-in-place pipe liner to be measured as the length of sewer liner 

installed, measured horizontally along the centreline of the sewer from the 

inside face of manhole to the inside face of manhole. Unit price bid to be 

full compensation for the supply of all material, equipment, and plant, and 

all work necessary for the diversion and control of flow from existing 

sewers and services, installation of the liner, connection of all existing 

active service connections, testing, television inspection after installations, 

and all incidental work as necessary and required to complete the work as 

specified in the Contract Documents and as directed by the Engineer. 

 

.2 Re-establishment of service connections to be measured as the number of 

existing active service connection re-established after installation of the 

cured-in-place. Unit price bid shall be full compensation for all work 

necessary for the re-establishment of existing service connections. 

 

.3 Removal of protruding services to be measured as the number of existing 

protruding services removed prior to installation of the cured-in-place 

liner. Unit price bid shall be full compensation for all work necessary for 

the removal of protruding service connections. 

 

1.4 Scheduling of Work 

 

.1 Provide the Engineer with a schedule detailing each stage of the work. 

 

.2 The work schedule shall be provided a minimum of seven working days in 

advance of project commencement. No work shall commence without an 

approved schedule. 

 

2. PRODUCTS 

 

2.1 Cured-In-Place Pipe 

 

.1 Supply all materials required to fabricate a CIPP liner to a size that, when 

installed, will closely fit the internal circumference of the conduit to be 

rehabilitated. 

 

.2 The tube being inverted shall be sized correctly to allow for 

circumferential stretching during insertion and ensuring that the existing 

pipe is completely filled. 

 

.3 The cured-in-place liner material shall consist of one or more layers of 

flexible needled fabric or an equivalent woven and/or non-woven fabric. 

The cured-in-place liner material shall be capable of carrying resin, 

withstanding installation pressures and curing temperature, be compatible 

with the resin system used, and be able to cure in the presence or absence 

of water. 
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.4 Furnish a cured-in-place liner material that meets or exceeds the following 

structural properties: 

 
 

PROPERTY 
 

ASTM TEST 
 
INITIAL 

 
LONG 

TERM 
 
Flexural Strength 

 
D 790 

 
34 MPa 

 
N/A 

 
Flexural Modulus 

 
D 790 and D 2990 

 
2069 MPa 

 
1034 MPa 

 

.5 The cured-in-place liner material shall conform to ASTM F1216 using test 

method D543 and show chemical resistance to the following types of 

materials under various concentrations: 

 
 

CHEMICAL RESISTANCE 
 

CONCENTRATION 
 
Sulphuric acid 

 
20% 

 
Sodium Hydroxide 

 
5% 

 
Ammonium hydroxide 

 
5% 

 
Nitric acid 

 
1% 

 
Ferric Chloride 

 
0.1% 

 
Soap 

 
1% 

 
Detergent 

 
0.1% 

 
Bacteriological 

 
BOD not less than 700 ppm 

 

The Contractor shall furnish data that illustrates the ability of the CIPP 

liner material to resist chemical attack. 

 

3. EXECUTION 

 

3.1 Safety 

 

.1 Operate in strict accordance with Provincial and City Regulations. 

 

.2 Observe the occupation and safety requirements for working with 

scaffolding and entering confined spaces and manholes. 

 

.3 Follow the standards and recommended procedures set down in the 

Alberta Cities Safety Association Worksite Traffic Accommodation 

Guidelines for traffic accommodation. Ensure that all field personnel are 

fully conversant with the contents of this manual. 

.4 Prior to entering access areas such as manholes and performing inspection 
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of cleaning operations, an evaluation of the atmosphere to determine the 

presence of toxic or flammable vapours or lack of oxygen must be 

undertaken in accordance with Provincial Statutes. 

 

.5 Observe the requirements for working with chemicals. Provide material 

safety data sheets for all chemicals to be used to The City before usage. 

 

.6 Obtain barricade permits from City. 

 

3.2 Cleaning of Sewer Line 

 

.1 Remove all internal debris from the sewer line using hydraulically 

powered high pressure jet cleaners or mechanically powered equipment. 

 

.2 Where necessary, The City of Grande Prairie forces will remove obstacles 

encountered during the sewer cleaning operation. 

 

3.3 Inspection of Sewer Line 

 

.1 Review all available CCTV tapes and record drawings. 

 

.2 Obtain additional CCTV inspection data to confirm pipeline condition if 

available information is not deemed sufficient. 

 

.3 Perform inspection by personnel trained in locating breaks, obstacles, and 

service connections. 

 

.4 Provide a detailed record of all breaks, severe pipe deformations, 

significant changes in cross sections between manholes, obstacles, and 

service connections. Provide a detailed proposal of how these issues will 

be resolved. 

 

.5 Inspect the interior of the sewer line to carefully determine the location of 

any defects and conditions which may prevent proper installation of the 

CIPP into the sewer line. 

 

.6 Be responsible for the survey of the sewer and accuracy of information 

obtained. 

 

3.4 Bypassing Stormwater 

 

.1 Provide for the flow of stormwater around the section or sections of pipe 

designed for CIPP, submit details for approval prior to implementation. 

 

.2 Provide bypassing by plugging the line at an existing upstream manhole 

and pumping the stormwater flow into a downstream manhole. 

 

.3 Provide pumps and bypass lines of adequate capacity and to handle the 
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flow while ensuring no spillage. 

 

.4 Provide equipment that will conform to applicable noise by-laws. 

 

.5 Ensure that no contamination of basements, ditches, roadways, sidewalks, 

etc. with stormwater shall occur. In the event of such contamination, 

immediate action shall be taken to close the source of contamination. 

Proper clean-up of the affected area shall be followed and no work shall 

commence until a re-evaluation of the complete process has been carried 

out by the Municipal Engineer. No rehabilitation work shall commence 

unless authorized by the Municipal Engineer. No extra payment will be 

made for decontamination, clean up, or down time. 

 

.6 The rehabilitation scheme shall ensure that no upstream flooding occurs 

during construction. The Contractor shall allow in the bid prices for 

monitoring of water levels in manholes and for emergency pumping. 

 

3.5 Line Obstructions 

 

.1 Advise the Engineer of any lines that require cleaning or removal of 

obstructions such as solids, dropped joints, roots, sediments, etc. that will 

prevent insertion of the CIPP, when the work schedule is delivered. Line 

obstructions will be removed by The City of Grande Prairie forces prior to 

insertion of the CIPP and no extra payment shall be made for this work. 

 

.2 Be responsible for removing all protruding services that will adversely 

affect the installation and integrity of the CIPP. 

 

.3 If an obstruction cannot be removed by sewer clearing method or obstacle 

removal methods, a point repair excavation shall be made by The City of 

Grande Prairie to uncover and remove or repair the obstruction. No 

payment shall be made to the Contractor for these repairs. 

 

.4 Identify such locations during tender time after reviewing the available 

CCTV tapes and record plans. No extra payment shall be made for 

removal of obstructions that were not identified and reported to the Water 

and Wastewater Superintendent prior to the commencement of the CIPP 

insertion. 

 

3.6 Installation of CIPP 

 

3.6.1 Job Commencement 

 

.1 Prior to commencing work, the Contractor shall submit for the 

Engineers approval their proposal for preparation of liners, 

transportation, handling, installing, and curing. 

 

.2 Inform affected customers of the length of disruption to service, 
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details of alternate service provided, traffic constraints, noise levels 

to be expected, hours of work, and safety concerns. 

 

3.6.2 Processing 

 

.1 Prior to resin impregnation, each liner material shall be inspected 

for defects. 

 

.2 Allow the City or Engineer to inspect the materials and resin 

impregnation process. 

 

.3 Use a resin and catalyst compatible with the CIPP method. 

 

3.6.3 Installation 

 

.1 Make minimum lengths adequate to effectively span the distance 

from the inlet to the outlet of the respective manholes. Verify 

lengths in the field. 

 

.2 Make individual inversion runs over one or more manhole sections 

as determined in the field, shown on the Shop Drawings, and 

reviewed by The City. 

 

.3 The polyester saturated lining material shall be inserted through an 

existing manhole or other approved access point by means of an 

inversion process and the application of a hydrostatic head 

sufficient to fully extend the lining material to the next designated 

manhole or termination point. The procedure shall be required to 

produce an identifiable mark at the service connections. 

 

.4 Lubricants used to reduce friction during inversion shall be 

environmentally friendly and approved by the Water and 

Wastewater Superintendent. Under no conditions shall the 

lubricants be released through the system into Public water bodies.  

 

3.6.4 Curing and Cool Down 

 

.1 After the inversion placement is completed, supply a suitable heat 

source and water distribution or recirculation equipment, and 

perform curing of the resin. 

 

.2 Provide equipment of adequate capacity for delivering hot water 

throughout the pipe section to uniformly raise the water 

temperature above the temperature required to effectively cure the 

resin. Temperature shall be maintained during the curing period as 

recommended by the resin manufacturer and approved by The 

City. 
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.3 Supply a suitable temperature gauge to monitor the incoming and 

outgoing water supply. 

 

.4 Install another temperature gauge between the impregnated CIPP 

and the pipe invert at the remote manhole to determine the 

temperature during curing. 

 

.5 Maintain curing temperature until the CIPP becomes hard and 

sound and the remote temperature sensor indicates that the 

temperature is of a magnitude to realize an exotherm. 

 

.6 After the CIPP is cured, a cool down period shall be used prior to 

opening the downstream pipe system, reconnection of services, and 

returning normal flow back to the system. 

 

.7 Cool the hardened CIPP to a suitable temperature before relieving 

the static head in the inversion standpipe. 

 

.8 Release the static head to prevent development of a vacuum that 

could damage the newly installed CIPP. 

 

.9 Arrange for supply of water required during curing process with 

the Aquatera Utilities Operations Coordinator at (780) 538-0348. 

 

3.6.5 Finish 

 

.1 Ensure that the finished CIPP is continuous over the entire length 

of an inversion run and be free from visual defects such as foreign 

inclusions, dry spots, pinholes, lifts, wrinkles, and delamination. If 

any of these conditions are present, remove and replace the CIPP 

in these areas. 

 

.2 During the warranty period repair, at no cost, any defects which 

will affect the integrity or strength of the CIPP to the satisfaction 

of The City. 

 

.3 During the warranty period repair, at no cost to The City, any 

defects which will affect the integrity or strength of the liner, to the 

satisfaction of The City. 

 

3.7 Sealing CIPP at Manholes 

 

.1 If the CIPP fails to make a tight seal at the manhole, apply a seal at that 

point. 

 

.2 Apply a resin mixture seal which is compatible with the CIPP. 
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3.8 Service Connections 

 

.1 After the curing is complete and the pipe system is placed into service, the 

existing active services shall be re-established. 

 

.2 Reconnection of services shall be done without excavation by means of a 

remote control cutting device operating within small diameter pipes or 

directly where man entry is possible. 

 

.3 A CCTV camera shall be attached to the cutting device for precise 

location of the service connections and inspection of the CIPP. 

 

.4 The service connections shall be re-established in the same condition as 

prior to the installation of the CIPP. 

 

3.9 Clean Up 

 

.1 Upon acceptance of the CIPP, clean up and restore the affected area to the 

condition that existed prior to commencement of the work. 

 

.2 Remove and haul debris to an approved disposal site. 

 

3.10 Television and Photographic Inspection of Relined Sewer  

 

.1 Contractor will carry out inspection of rehabilitated sewers by television 

camera, photographic camera, or by other related means, prior to payment 

for completed work. 

 

.2 Supply to the Engineer one DVD copy, colour together with typed copy of 

report. Still photographs 100 mm x 125 mm, colour showing trouble areas. 

Identify each section of sewer on DVD and cross reference to report. 

Report to detail significant findings of television inspection. 

 

.3 At locations where any protruding services have been removed include in 

the CCTV inspection, a view of the service lateral from the main showing 

at least 2 m into the service lead. CCTV inspection of services from 

private property to the main sewer may be required if ordered by the 

Engineer. 

 

.4 The inspection shall be performed after all mains, manholes, and service 

connections have been rehabilitated along a section. 

 

.5 Should the video inspection reveal defects in the liner or service 

connections the Contractor will be required to repair or replace these 

defects, as ordered by the Engineer, at no cost to The City. 

 

 

END OF SECTION
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33 05 13 Manholes and Catchbasins 

 

1. GENERAL 

 

This Section specifies requirements for supply and installation of manholes, catch basins and 

sewer appurtenances. 

 

1.1 Related Work 

 

.1 Excavating, Trenching and Backfilling Section 31 23 33.01 

  

.2 Aggregate Materials Section 31 05 16 

  

.3 Concrete Reinforcement Section 03 20 00 

  

.4 Cast in Place Concrete Section 03 30 00 

 

1.2 Measurement Procedures 

 

.1 Measure excavation and backfill in accordance with Section 31 23 33.01 – 

Excavating Trenching and Backfilling. 

 

.2 Measure 1200 mm standard manholes and catch basin manholes as 

follows: 

 

a) Measure frames and covers for each type installed. 

 

b) Measure grade rings, slab top manhole barrels and 1200 mm 

diameter base in vertical metres from the top of the frame and 

cover to the lowest invert elevation. 

 

c) The number of catchbasins and manholes installed in any one 

project shall be recorded. 

 

3. Measure Type 1-S manhole and large diameter manhole vaults as follows: 

 

a) Measure frames and covers for each type installed. 

 

b) Measure grade rings and bricks, slab top and 1200 mm standard 

manhole barrels installed as part of the Type 1-S and Large 

Diameter Manholes in vertical metres from the top of the frame 

and cover to the top of the top of adaptor slab top or top of vault. 

 

c) Measure Type 1-S manhole vaults in units installed. 

 

d) Measure Large Diameter Manhole vaults, including base and 

adaptor slab top, in units installed. 
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.4 Measure other interior drop manholes as follows: 

 

a) Measure frames and covers for each type installed. 

 

b) Measure grade rings and bricks, slab top, manhole barrels, 

including drop pipe section, (tee, bend, plug, lag bolts and 

strapping) and base in vertical metres from the top of the frame and 

cover to the lowest invert. 

 

.5 Catch basins to be measured in units installed. Catch basin to include 

concrete base, concrete barrel, concrete top and frame, and cover as 

required and connection to storm sewer lead of manhole. 

 

.6 Measure outfalls in units installed. 

 

.7 Measure stormwater inlet/outlet structures in units installed. 

 

.8 Measure stormwater outlet control structures in units installed. 

 

.9 Measure stormwater treatment units in units installed. 

 

.10 In contracts with underground and roadways combined, payment for 

adjustments of rims to final grade will be considered incidental to this 

Section. 

 

.11 Breaking into manholes or catch basin manholes shall be incidental to this 

Section. 

 

1.3 Submittals 

 

.1 Submittals in accordance with Section 01 33 00. 

 

.2 Submit Shop Drawings for Stormwater Treatment Units at least 4 weeks 

prior to beginning Work. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Corrugated Steel Pipe (CSP) Manholes and Catchbasins shall NOT be 

used. 

 

.2 Cast-in-place concrete: 

 

a) In accordance with Section 03 30 00 – Cast in Place Concrete.  

 

b) Portland cement to CAN/CSA-A5, Type 50. 
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c) Concrete mix design to produce 25 Mpa minimum compressive 

strength at 28 days and containing 25 mm maximum size coarse 

aggregate, with water/cement ratio to CSA-A23.1.  

 

d) Air entrainment to CSA-A23.1. 

 

e) Additives: Fly ash to CAN/CSA-A23.5. 

 

.3 Concrete reinforcement: in accordance with Section 03 20 00. 

 

.4 Precast manhole units: to ASTM C478M, circular. Top sections flat slab 

top type with opening offset for vertical ladder installation. Minimum 

1200 mm inside diameter unless otherwise specified. 

 

  .5 Precast catch basin sections: to ASTM C478M. 

 

.6 Joints for both catchbasins and manholes as follows: 

 

The joints for precast concrete catchbasins and manholes are to be of the 

confined O ring type conforming to ASTM C433 or current version 

thereof.  Conical tops, flat tops and grade rings which come without 

gaskets are to be fully sealed to ensure the manhole will be completely 

water-tight. The contractor shall use an approved flexible bituminous 

gasket-type sealant. The sealant shall be placed between all the grade rings 

and between the frame and the top grade ring. The sealant between the 

cone and the first grade ring should be 25 mm, in other locations 13mm 

sealant may be used providing a water-tight seal is formed. The seals are 

to be installed to the manufacturer’s specified procedures. 

 

.7 Mortar: 

 

a) Aggregate: to CAN3 – A82.56. 

 

b) Masonry Cement: to CAN/CSA-A3000-A8, sulphate resistant, 

Type 50. 

 

Concrete grout and mortar used for patching, filling and repairing holes, 

cracks and joints in concrete manholes shall be a pre-mixed, non-shrink, 

cement based patching material consisting of hydraulic cement, graded 

silica aggregates, special plasticising agent and accelerating agents, which 

have been formulated for vertical or overhead use. It shall not contain 

chlorides, gypsum plaster, iron particles, aluminum powder or gas forming 

agents or promote the corrosion of steel it may come into contact with. Set 

time shall be less than 30 minutes. One-hour compressive strength shall be 

a minimum of 13 Mpa (200 psi) and the ultimate compressive strength 

shall be a minimum of 35 Mpa (5000 psi). Bond strength shall be a 

minimum of 11.5 MPA (1700 psi). 
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Steel shims are approved for levelling catchbasin frames. 

 

.8 Ladder rungs: to CAN/CSA-G30.18, No.25M billet steel deformed bars, 

hot dipped galvanized to CAN/CSA-G164 or 61mm Aluminum. Rungs to 

be safety pattern drop step type with any sharp edges smoothed off to 

prevent injury. 

 

Manholes are to be orientated so that the safety steps/ladder rungs are 

aligned with the opening in the conical or flat top. Ladder rungs shall not 

be installed over the inlet or outlet of the manhole wherever possible. It is 

preferable that where manholes are located within roadways, the ladder 

rungs are positioned such that when entering or exiting the manhole they 

face oncoming traffic. 

 

The safety steps shall be installed in all pre-cast manhole sections, 

including the neck and in the pre-cast section to form a continuous in-line 

ladder.  For manholes the ladder rungs are to be installed so that the first 

rung is within 750mm of the manhole cover and continued with a 400mm 

O/C spacing to within 600mm of the base or benching.  The steps should 

be cast firmly in place or secured with a suitable mechanical anchorage to 

prevent pullout and maintain water tightness.  

 

.9 Rubber Adjusting Rings: to ASTM C478M.  

 

Rubber Composite riser rings (one number maximum per manhole) used 

for the final elevation adjustments of a manhole frame in the manhole 

neck area shall conform to the following: 

 

Material: Composite of recycled 

rubber, nylon fiber and 

polyurethane pre-polymer, 

natural rubber or combination 

of the above. 

 

Shore Hardness:    75A +/- 7 Points 

 

Tensile Strength: Minimum 1.0 Mpa – ASTM 

D412 

 

Initial Compression Deformation:  2.9% Max 

 

Compression Set:    1.5% Max 

Brittleness at Low Temperature:  Minus 40oC 

  

Coefficient of Thermal Expansion:  12.95 x 10-5 

 

Maximum Thickness of Ring:  76mm (3 inch) 
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Rubber grade rings are not to be installed without City Engineer approval. 

 

.10 Concrete Brick is not to be used for manhole risers. 

 

.11 Drop manhole pipe: to be same as sewer pipe. 

  

.12 Frames, gratings, covers to dimensions as indicated and following 

requirements: 

 

a) Metal gratings and covers to bear evenly on frames. A frame with 

grating or cover to constitute one unit. Assemble and mark unit 

components before shipment. 

 

b) Gray iron castings: to ASTM A48, latest edition. 

 

c) Ductile iron castings: to ASTM A536, Class 60-40-18, latest 

edition. 

 

d) Castings: sand blasted or cleaned and ground to eliminate surface 

imperfections. 

 

e) Any reference to the United States of America in the ASTM 

specifications shall mean Canada for the purposes of this 

document. 

 

f) All tests and sampling shall be witnessed by a Canadian 

Professional Engineer. 

 

g) Any utilized cover differing from City of Grande Prairie 

specification must be approved by the City Engineer and meet the 

following casting standards: 

 

Casting Pattern Dimension Allowable Tolerance 

Mating Parts: Less than 50 mm +/- 0.8 mm 

Mating Parts: 50 mm to 300 mm +/- 1.5 mm 

Mating Parts: Greater than 300 mm +/- 3.0 mm 

Other Dimensions to 900 mm +/- 3.0 mm 

 

h) All castings must be sourced from a facility which can provide, 

upon request, a  Certificate of Compliance issued by a Professional 

Engineer stating that the foundry is meeting all required 

specifications as well as testing frequencies.  

 

i) All castings shall be marked (in an easily identifiable manner in a 

non-wear location) with an identification code to determine the 

following information or directly with the following information: 
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Month and Year of production, class of material (ASTM), heat 

code or serial number (to trace to batch), and country of origin 

 

j) Proof load testing shall be performed on the grate and cover using 

a 9” x 9” block. Testing must be performed in accordance with 

AASHTO M306. The loading test must be performed at a 

minimum of 178 ksi. All tests shall be witnessed and documented 

by a Canadian Professional Engineer. 

 

.13 Safety platform – aluminium grates to be MSO Mississauga Ltd. MSLC48 

or approved equal as specified in the Detail Drawings. 

 

.14 Granular bedding and backfill: in accordance with Section 31 05 16 – 

Aggregate Materials. 

 

.15 Concrete mixes and materials: in accordance with Section 03 30 00 – Cast 

in Place Concrete. 

 

.16  Insulation for Storm Sewers: Insulation used shall be a minimum of 50mm 

thick and composed of rigid polyurethane foam which is formed onto the 

pipe. The insulation shall have a thermal conductivity of 0.161 @ 0.174 

kcal/cm/h/m2/oC and have a minimum service temperature of -45oC. As 

an alternative a frost box can be installed using 50mm foam.  Frost box 

details are to be approved by the City Engineer. 

 

3. EXECUTION 

 

3.1 Excavation and Backfill 

 

.1 Excavate and backfill in accordance with Section 31 23 33.01 – 

Excavating Trenching and Backfilling and as indicated. 

 

.2 Obtain approval of Engineer before installing, manholes, catch basins, 

outfall structures, stormwater inlet/outlet structures, stormwater outlet 

control structures, or stormwater treatment units. 

 

3.2 Concrete Work 

 

.1 Do concrete work in accordance with Section 03 30 00 – Cast in Place 

Concrete. 

 

.2 Place concrete reinforcement in accordance with Section 03 20 00 – 

Concrete Reinforcement. 

 

.3 Position metal inserts in accordance with dimensions and details as 

indicated. 
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3.3 Installation 

 

.1 Construct units in accordance with details indicated, plumb and true to 

alignment and grade. 

 

.2 Complete units as pipe laying progresses. Maximum of three units behind 

point of pipe laying will be allowed. 

 

.3 Dewater excavation to approval of Engineer and remove soft and foreign 

material before placing concrete base. 

 

.4 Cast bottom slabs directly on undisturbed ground. 

 

.5 Set precast concrete base on a minimum of 150 mm granular bedding to 

depth specified on Drawings, compacted to 95% Standard Proctor 

Density. 

 

.6 Precast units: 

 

a) Set bottom section of precast units in bed of cement mortar and 

bond to concrete slab or base. Make each successive joint 

watertight as follows: 

  

The contractor shall use an approved flexible bituminous 

gasket-type sealant conforming to ASTM C – 990. The 

sealant shall be placed between all the grade rings and 

between the frame and the top grade ring. The sealant 

between the cone and the first grade ring should be 25 mm, 

in other locations 13 mm sealant may be used providing a 

water-tight seal is formed. The seals are to be installed to 

the manufacturer’s specified procedures. 

 

b) Clean surplus mortar and joint compounds from interior surface of 

unit as work progresses. 

   

c) Plug lifting holes with Type 50 precast concrete plugs set in 

sulphate resistant hydraulic cement mortar or mastic compound. 

 

.7 For sewers: 

 

a) Place stub outlets and bulkheads at elevations and in positions 

indicated. 

 

b) Bench to provide a smooth u-shaped channel. Side height of 

channel to be 0.5 times full diameter of sewer. Slope adjacent floor 

at 10:1. Curve channels smoothly. Slope invert to establish sewer 

grade.  
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.8 Compact granular backfill to 100% Standard Proctor Density. 

 

.9 Place unshrinkable backfill in accordance with Section 31 23 33.01 – 

Excavating, Trenching and Backfill. If using concrete backfill it should 

have time to cure before backfilling. 

 

.10 Installing units in existing systems: 

 

a) Where new unit is to be installed in existing run of pipe, ensure full 

support of existing pipe during installation. Carefully remove 

portion of existing pipe to dimensions required and install new unit 

as specified. 

 

The edge formed between the intersection of the pipe and the 

inside of the manhole wall shall be well rounded and mortared to 

form a water-tight seal. Where sewer mains pass through or enter 

manholes, the invert channel shall be smooth and semi-circular in 

cross section. It may be formed directly in the concrete of the 

manhole base, or maybe constructed by laying sewer mains 

continuously through the manhole and then removing the top 

exposed section of pipe after the surrounding concrete has 

hardened and neatly trimming the edges. 

  

b)  For tee-risers or perched manholes a maximum of one precast 

concrete manhole riser or barrel section shall be placed on a 

freshly poured concrete bases and no further work shall be done 

for a minimum of 12 hours allowing time for the concrete base to 

set sufficiently. 

 

c) Make joints watertight between new unit and existing pipe. 

 

d) Where deemed expedient to maintain service around existing pipes 

and when systems constructed under this Project are ready to be put 

in operation, complete installation with appropriate break-outs, 

removals, redirection of flows, blocking unused pipes or other 

necessary work. 

 

.11 Set frame and cover to required elevation on no more than three concrete 

rings to a maximum of 450 mm. Steel riser rings are not to be used in 

either new or the reconstruction of existing manholes. Parge and make 

smooth and watertight using bituminous gasket. Rubber grade rings may 

not be used without prior approval of the City Engineer. 

 

.12 Place manhole frame and cover on top section to an elevation of 5-10 mm 

below finished surface elevation. If adjustment required use concrete 

grade rings to achieve the correct cover elevation.  
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.13 Place catchbasin frame and cover, type indicated on construction 

drawings, on top section to an elevation 10 mm below finished surface 

elevation and 10 mm behind the face of curb. The floating frame and 

cover (F 80 & F 90 Types) is not to bear directly on the riser rings but 

supported by fully compacted paving material and not by the manhole. 

 

The Contractor shall follow the manufacturer’s instructions for installation 

and raising of the fully floating frames and covers. Instructions can be 

found at: http://www.trojanindustries.com or equivalent. 

 

.14 Clean units of debris and foreign materials. Remove fins and sharp 

projections. Prevent debris from entering system. 

 

.15 Install safety platforms in manholes having depth of 6 m or greater, as 

indicated. 

 

.16 The Contractor shall make every effort to keep construction debris from 

entering the storm system during construction, this may include, at the 

Contractors expense, the installation of a debris catchment system in the 

storm catchbasin or manhole during construction. 

 

.17 Maintenance personnel need to be able to access these structures. 

Wherever possible, the grade rings shall be placed directly on top of each 

other to maintain the greatest internal opening and minimize stagger 

between individual grade rings. The minimum effective opening must 

allow the safe entry of maintenance personal, excessive stagger in grade 

rings may be rejected at the discretion of the City Engineer. 

 

3.4 Adjusting Tops of Existing Units 

 

.1 Remove existing grates and frames and store for re-use at locations 

designated by Engineer. 

 

.2 Sectional units: 

 

a) Raise or lower straight walled sectional units by removing slab top 

and adding or removing precast sections as required. 

 

b) Raise or lower tapered units by removing cone section, adding, 

removing, or substituting riser sections to obtain required 

elevation, then replace cone section with slab top.  

 

c) When amount of raise is less than 300 mm use standard manhole 

grade rings, provided that they do not exceed 450 mm below the 

frame and cover. 

 

.3 Monolithic units: 

http://www.trojanindustries.com/
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a) Raise monolithic units by roughening existing top to ensure proper 

bond and extend to required elevation with mortared precast grade 

rings for 150 mm or less alteration. 

 

b) Lower monolithic units with straight wall by removing concrete to 

elevation indicated for rebuilding. 

 

c) When monolithic units with tapered upper section are to be 

lowered more than 150 mm, remove concrete for entire depth of 

taper plus as much straight wall as necessary, then rebuild upper 

section to required elevation with cast-in-place concrete. 

 

d) Install additional manhole ladder rungs in adjusted portion of units 

as required. 

 

e) Re-use existing gratings and frames. 

 

f) Re-set gratings and frames to required elevation on no more than 

three concrete rings. Make joints to frame with cement mortar, 

parge and trowel smooth. 

 

i) Re-set gratings and frames to required elevation on full bed 

of cement mortar, parge and trowel smooth. 

 

 

 

END OF SECTION
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33 05 14 Adjustment of Manholes and Catchbasins 

 

1. GENERAL  

 

This Section specifies requirements for adjusting existing manholes, catch basins, hydrants, and 

water valves.  
 

1.1 Related Work  
 

.1        Manholes and Catchbasins  Section 33 05 13  

1.2 Measurement Procedures  
 

.1 Adjustment of manholes, catch basins, hydrants, and water valves to be 

measured by number adjusted.  

 

.2 In contracts with underground and roadways combined, payment for 

adjustment of appurtenances is included in Section 33 05 13.  

 

2. PRODUCTS  
 

2.1.  Materials  
 

.1  Precast manhole section to ASTM C478 circular. Top sections eccentric 

cone or flat slab top type with opening offset.  

 

.2  Precast catch basin sections to ASTM C139, ASTM C478.  

 

.3  Mortar: 

 

a) Aggregate to CAN3-A82.56.  

   

b) Cement to CAN3-A8, sulfate resistant, Type HS.  

 

.4  Ladder rungs 20 mm diameter Galvanized preformed steel or aluminium 

rungs. Rungs to be safety pattern (drop step type).  

 

3. EXECUTION  
 

3.1 Manholes and Catch Basins  
 

.1  Remove existing frame and cover. 

 

.2  Adjust barrel to required elevation by removing or installing precast 

concrete sections. 

 

.3  Recess catch basin frame and cover 10 mm below gutter elevation and 10 

mm behind the face of curb.  
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.4  Recess manhole frame and cover 5 mm below finished surface elevation.  

 

.5  Join brick course to frame with cement mortar, parge and make smooth 

and watertight using bituminous gasket. 

 

.6  Install additional ladder rungs in manholes as directed by Engineer.  

 

 

END OF SECTION 
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33 05 23.16 Utility Pipe Jacking 

 

1. GENERAL 

 

This Section specifies requirements for excavation of pits, jacking and tunnelling, installation of 

pipe, and backfilling and installation of casing, if required, for crossings. 

 

1.1 Related Work 

 

.1 Excavating, Trenching and Backfilling Section 31 23 33.01 

  

.2 Storm Sewer Mains Section 33 41 13 

  

.3 Cast in Place Concrete Section 03 30 00 

 

1.2 Safety Requirements 

 

.1 Adhere to Municipal and Provincial requirements relating to safety of 

trenching work, including shoring and bracing as required. ECP plan 

required for handling and disposing of drilling fluid. 

 

.2 Adhere to all crossing permit (railway, pipeline, Navigable Waters, 

telecommunications duct, etc.) requirements. 

 

.3 Provide barricades, flares, etc. to adequately denote area of excavation 

adjacent to roadways. 

 

.4 Cover ends of casing pipe if carrier pipe is not installed immediately 

following jacking or tunnelling. 

 

1.3 Measurement Procedures 

 

.1 Measurement for payment of boring or jacking to be made at crossings 

designated on Drawings for length measured and considered necessary by 

Engineer. 

 

.2 Payment for supply and installation of a casing including strapping 

required for carrier pipe will be made at unit price tendered for casing. 

 

.3 Payment for carrier pipe will be made under other Sections separate from 

payment for jacking or tunnelling. 

 

.4 No payment will be made for jacking or tunnelling deemed unacceptable 

due to incorrect grade or alignment. 
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2. PRODUCTS 

 

2.1 Materials 

 

.1 Casing shall be steel pipe conforming to CSA Z-245 with a minimum wall 

thickness of 9.5 mm unless otherwise specified by the Municipal 

Engineer. Joints shall be welded as per CSA W59. 

 

.2 All skids and blocking shall be manufactured from pressure treated lumber 

in accordance with CSA CAN-080-M1989 (wood preservative treatment). 

Skids shall be NLGA graded S-P- F. The use of engineered spacers may 

be allowed as an alternate to banded wood skids. All products must be in 

accordance with the manufacturer’s recommendations for the installation 

of pipe through borings or casings. 

 

.3 Steel strapping shall be hot dipped galvanized with a minimum coat 

weight of 600 g/m2 in accordance with CSA G164-1965 or latest revision 

thereof. Minimum strap dimension shall be 12.5 mm width and 1.0 mm 

thickness. 

 

.4 Link-Seals shall be of a modular mechanical type consisting of 

interlocking rubber links shaped to continuously fill the annular space 

between the casing and carrier pipe. Link-Seals shall be manufactured by 

the Thunderline Corporation or approved equal. 

 

.5 Carrier pipe refers to the pipe, which is to be installed into the auger hole 

or casing. Carrier pipe shall be in accordance with the specifications 

relevant to the type of pipe being installed. 

 

3. EXECUTION 

 

3.1 Excavation 

 

.1 Where designated on drawings install main by jacking or tunnelling. A 

casing will be permitted if soil conditions dictate. 

 

.2 Excavated working pit shall be dug to minimum dimensions that meet 

regulation and shall be kept dewatered during construction of crossing. 

 

.3 Carrier pipe shall be installed to line and grade set out on drawings. 

 

.4 Casing pipe shall not be in tension and joints shall be welded type. 

 

.5 If casing is utilized, carrier pipe shall be strapped with approved blocking 

to ensure that carrier pipe is supported along its entire length. 

 

.6 The carrier pipe and pipe bells shall not contact the casing at any point 

along its length. 
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.7 The casing diameter shall be such that the clearance between the skids and 

the casing is a maximum of 25 mm when the carrier pipe is in position. 

 

.8 Join carrier pipe one length at a time outside hole or casing and push 

carrier pipe into position. Carrier pipe susceptible to breakage to be 

strapped at joints to prevent possibility of over pushing of joints. 

 

.9 The carrier pipe may be pushed or pulled into the casing. Insertion may be 

facilitated by greasing the skids with an approved lubricant. “Drilling 

Mud” or PVC joint lubricant are approved for use. Petroleum based 

greases or oils are not permitted as these materials are detrimental to PVC 

pipe. 

 

.10 Wooden skids shall be affixed to the carrier pipe with steel strapping as 

per the Typical Detail Drawings. Casing spacers are to be installed on the 

carrier pipe in accordance with the manufacturer’s recommendations. The 

skids shall be of sufficient thickness and number to prevent the belled ends 

of the carrier pipe from contacting the casing. 

 

  .11 Install a “Link-Seal” type seal (or approved equal) at each end of the 

casing into the annular space between the casing and carrier pipe. 

Installation and size of the “Link-Seal” to be in accordance with 

manufacturer’s recommendations. 

 

.12 Carrier pipe may also be cradled on fill concrete at each end of casing 

pipe. Concrete shall be poured in ends of casing pipe to form a watertight 

seal. 

 

 

END OF SECTION 
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33 06 13 Storm Sewer Flushing 

 

1. GENERAL 

 

This Section specifies requirements for cleaning, including flushing and mechanical cleaning, of 

both new and existing storm sewers. 

 

2. PRODUCTS 

 

2.1 Not Used  

 

.1  Not Used.  

 

3. EXECUTION 

 

3.1 Sewer Cleaning 

 

.1  The Contractor shall clean the sewer and associated manholes, including 

drop connections and benches, to remove all settled deposits. This will 

require an unlimited amount of passes of a hydraulic flusher to remove all 

loose debris and collect it for removal in the downstream manhole. All 

debris must be removed from the sewer, including any debris that may 

have been washed up into any service connections (does not include 

known pre-existing conditions in service connections), drop connections 

or the bench wall of the manholes. This item does not include any root 

cutting, deposit removal, or grinding of protruding service connections. 

 

.2 Sewers must be cleaned to 95% of original capacity unless otherwise 

specified. 

 

.3 All sewer cleaning shall be performed to current NASSCO standards.  

 

3.2 Specialty Cleaning 

 

.1 Root Cutting, Deposit Cutting, and Encrustation Removal are deemed to 

be Specialty Cleaning and will be billed separately from Sewer Cleaning. 

The Contractor shall clean the sewer and associated manholes, including 

drop connections and benches, to remove the roots, deposits, or 

encrustations. Every effort must be made to remove all obstructions from 

the storm sewer including any debris that may have been washed up into 

any service connections (does not include known pre-existing conditions 

in service connections), drop connections or the bench wall of the 

manholes. 

 

 

END OF SECTION
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33 41 13 Storm Sewer Mains 

 

1. GENERAL 

 

This Section specifies requirements for supplying and installing storm sewer pipe. 

 

1.1 Related Work 

 

.1 Excavating, Trenching and Backfilling Section 31 23 33.01 

  

.2 Manholes and Catch Basins Section 33 05 13 

  

.3 Utility Pipe Jacking Section 33 05 23.16 

  

.4 Storm Sewer Connections Section 33 41 16.02 

  

.5 Cast in Place Concrete Section 03 30 00 

 

1.2 Scheduling of Work 

 

.1 Schedule work to minimize interruptions to existing services. 

 

.2 Maintain existing flow during construction. 

 

.3 Submit schedule of expected interruptions to Engineer for approval and 

adhere to approved schedule. 

 

1.3 Measurement Procedures 

 

.1 Storm sewer will be measured horizontally in field from centre line of 

manhole to centre line of manhole in metres of each size and class of pipe 

supplied and installed.  Unit price bid shall be full compensation for all 

work necessary for supply and installation of storm sewer; including pipe 

laying, jointing, connections to existing pipes, manholes, or catch basins, 

and testing of system, including costs associated with camera testing. 

 

.2 Trench excavation, bedding, initial backfill, and compaction will be 

measured under Section 31 23 33.01. 

 

.3 Connections to manholes and catch basins to be incidental to this Section. 

No separate payment to be made. 

 

2. PRODUCTS 

 

2.1 Concrete Pipe 

 

.1 Sulfate resistant (Type 50) pipe. CSP Pipe not allowed. 
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.2 Non-reinforced circular concrete pipe and fittings to ASTM C14 Class III 

specification designed for flexible rubber gasket joints to ASTM C443. 

 

.3 Reinforced circular concrete pipe and fittings to ASTM C655 designed for 

flexible rubber gasket joints to ASTM C443. 

 

.4 Lifting Holes 

 

a) Pipe 900 mm and less in diameter, no lift holes. 

 

b) Pipe greater than 900 mm in diameter, lift holes not to exceed two 

in a piece of pipe. 

 

c) Provide prefabricated plugs to effectively seal lift holes after 

installation of pipe. 

 

2.2 Plastic Pipe 

 

.1 All 200 mm storm sewer pipe shall be P.V.C SDR35. 

 

.2 May be any colour except blue. 

 

.3 Polyvinyl Chloride (PVC) to meet CSA B182.2, ASTM D3034, CAN3-

B182.1, and CAN3-B182.2. 

 

a) Standard dimensional ratio (SDR), 35. 

 

b) Separate gasket and integral bell system. 

 

c) All joints to meet requirements of specification for joints for drain 

and sewer plastic pipes using flexible elastomeric seals (ASTM 

03212). 

 

.4 Ribbed or corrugated exterior PVC pipes and fittings to meet CSA 

B182.4, ASTM F794 and Uni-Bell Uni-B-9. 

 

a) Minimum pipe stiffness to be 320 kPa as measured in accordance 

with ASTM Standard D2412. 

 

b) Gaskets shall be as designed for the appropriate pipe type and shall 

meet the requirements of ASTM F477. 

 

.5 High density Polyethylene (PE, HDPE) to meet CSA B182.8 and ASTM 

D3212-07. 

 

a) Minimum pipe stiffness to be 320 kPa as measured in accordance 

with ASTM Standard D2412. 
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b) Gaskets shall be as designed for the appropriate pipe type and shall 

meet the requirements of ASTM F477. 

 

.6 Polypropylene (PP) to meet CSA B182.13. 

 

a) Minimum pipe stiffness to be 320 kPa as measured in accordance 

with ASTM Standard D2412. 

 

b) Gaskets shall be as designed for the appropriate pipe type and shall 

meet the requirements of ASTM F477. 

 

2.3 Steel Reinforced Polyethylene Pipe (SRPE) 

 

.1 SRPE pipe and joints to meet CSA 182.14.   

 

.2 Minimum pipe stiffness to be 320 kPa as measured in accordance with 

ASTM Standard D2412. 

 

.3 Pipe and fittings shall conform with CSA B182.8 

 

2.4 Cement Mortar 

 

.1 Portland cement to CAN3-A5-M sulphate resistant (Type 50). 

 

  .2  Aggregate: to CAN3 – A82.56. 

 

  .3 Masonry Cement: to CAN/CSA-A3000-A8, sulphate resistant, Type 50. 

 

Concrete grout and mortar used for patching, filling and repairing holes, 

cracks and joints in concrete manholes shall be a pre-mixed, non-shrink, 

cement based patching material consisting of hydraulic cement, graded 

silica aggregates, special plasticising agent and accelerating agents, which 

have been formulated for vertical or overhead use. It shall not contain 

chlorides, gypsum plaster, iron particles, aluminum powder or gas forming 

agents or promote the corrosion of steel it may come into contact with. Set 

time shall be less than 30 minutes. One-hour compressive strength shall be 

a minimum of 13 Mpa (200 psi) and the ultimate compressive strength 

shall be a minimum of 35 Mpa (5000 psi). Bond strength shall be a 

minimum of 11.5 MPA (1700 psi). 

 

3. EXECUTION 

 

3.1 Preparation 

 

.1 Clean pipes and fittings of debris and water before installation. Carefully 

inspect materials for defects before installing. Remove defective materials 

from site. 
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3.2 Trenching, Bedding, and Backfilling 

 

.1 Do trenching, bedding, and backfill work in accordance with Section 

31 23 33.01. 

 

.2 Trench line and depth as established by Engineer. 

 

3.3 Installation 

 

.1 Lay and join pipe in accordance with manufacturer’s recommendations. 

 

.2 Handle pipe by approved methods. Do not use chains or cables passed 

through rigid pipe bore so that weight of pipe bears upon pipe ends. 

 

.3 Lay pipes on prepared bed, true to line and grade with pipe inverts smooth 

and free of sags or high points. Ensure barrel of each pipe is in contact 

with shaped bed throughout its full length. 

 

.4 Commence laying at outlet and proceed in upstream direction with socket 

ends of pipe facing upgrade. 

 

.5 Do not exceed maximum joint deflection or maximum bending radius 

recommended by pipe manufacturer. 

 

.6 Do not allow water to flow through pipes during construction except as 

may be permitted by Engineer. 

 

.7 Whenever work is suspended, install removable watertight bulkhead at 

open end of last pipe laid to prevent entry of foreign materials. 

 

.8 Position and join pipes by approved methods. Do not use excavating 

equipment to force pipe sections together. 

 

.9 Pipe Jointing 

 

a) Install gaskets as recommended by manufacturer. 

 

b) Support pipes with hand slings or crane as required to minimize 

lateral pressure on gasket and maintain concentricity until gasket is 

properly positioned. 

 

c) Align pipes carefully before joining. 

 
d) Bell and spigot pipe shall be laid with the spigot end pointing 

downstream. Concrete pipe shall be joined with confined O-ring 

joints. Pipe shall be joined with couplers and neoprene gaskets 

installed as per the manufacturer’s recommendations.  
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 e) Where the pipe connects to or passes through a manhole the pipe 

shall have a joint connection within 1.5 metres measured from the 

outside wall of the manhole. The length of incoming pipe that 

cannot be bedded and supported by undisturbed soil shall be set in 

an approved concrete cradle. The concrete to be an approved 

controlled low strength material using 14mm maximum size 

aggregate with a 28 day compressive strength of 8Mpa maximum 

or similar approved by the Engineer. Backfilling above the 

concrete cradle can commence once the concrete can withstand a 

person’s weight. 

 

f) It is the Contractor’s responsibility to locate and protect all other 

structures, buried or above ground, in the vicinity of the work.  

 

 g) The pipe shall extend into manholes or catchbasins a minimum 

distance of 10 cm, maximum up to one quarter of the catchbasin or 

manhole that it is entering. 

 

h) Maintain pipe joints free from mud, silt, gravel and other foreign 

material. 

 

i) Avoid displacing gasket or contaminating with dirt or other foreign 

material. Remove disturbed or dirty gaskets; clean, lubricate and 

replace before joining is attempted. 

 

j) Complete each joint before laying next length of pipe. 

 

k) Minimize joint deflection after joint has been made to avoid joint 

damage. 

 

l) Apply sufficient pressure in making joints to ensure that joint is 

complete as outlined in manufacturer’s recommendations. 

 

.10 When any work stoppage occurs, block pipes as directed to prevent 

“creep” during down time. 

 

.11 Plug lifting holes with approved prefabricated plugs set in non-shrink 

grout. 

 

.12 Cut pipes as required for special inserts, fittings or closure pieces in a neat 

manner, as recommended by pipe manufacturer, without damaging pipe or 

its coating and to leave a smooth end at right angles to axis of pipe. 

 

.13 Make watertight connections to manholes and catch basins. Use 

non-shrink grout when suitable gaskets are not available. 
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3.4 Testing 

 

3.4.1 Camera Testing 

 

.1 Camera Testing to be done as specified in Section 01 45 16.12. 

 

 

3.4.2 Deflection Testing 

 

.1 Deflection Testing to be done as specified in Section 01 45 16.13. 

Testing to be carried out on all sections over 2 joints in length. 

 

3.4.3 Leakage Testing 

 

.1 Where deemed necessary by the Municipal Engineer an exfiltration 

and/or infiltration test shall be conducted to ASTM E1003. These 

tests shall not be required if video inspections are done 

immediately after sewer construction and no deficiencies are 

observed. Any deficiencies shall be corrected by the Contractor 

and those portions of sewer affected shall be subject to an 

additional video inspection.  

 

.2 Infiltration or exfiltration shall not exceed following limits in litres 

per hour per 100 m of pipe, including service connections:  

 

Allowable leakage = 4.61 litres per mm of pipe per 1000m per day, 

including manholes. 

 

3.4.4 Alignment and Grade 

 

.1 Sewer main will be checked for alignment during construction. 

Any deviation from design alignment greater than 50 mm shall be 

corrected prior to backfilling. 

 

.2 Sewer main design grade to be maintained as directed by Engineer. 

Any apparent discrepancies are to be reported immediately. Grade 

to be continuous through manhole. Invert elevation shall be within 

50 mm of design elevation at manholes. 

 

 

END OF SECTION 
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33 41 13.01 Catchbasin Leads 

 

1. GENERAL 

                      

This Section specifies requirements for supplying and installing catch basin leads. 

 

1.1 Related Work 

 

.1 Excavating, Trenching and Backfilling Section 31 23 33.01 

 

1.2 Measurement Procedures 

 

.1 Trench excavation, bedding, initial backfill, backfill, and compaction to 

Section 31 23 33.01. 

 

.2 Catch basin leads will be measured horizontally from centre line of 

manhole to centre line of catch basin in metres for each size and type of 

pipe supplied and installed. Unit price bid shall be full compensation for 

all work necessary for supply and installation of catch basin leads 

including pipe laying and jointing. 

 

.3 Connections to manholes and catch basin to be incidental to this Section. 

No separate payment to be made. 

 

2. PRODUCTS 

 

2.1 Plastic Pipe 

 

.1 May be any colour except blue. 

 

.2 Ribbed or corrugated exterior PVC pipes and fittings to meet CSA 

B182.4, ASTM F794, ASTM F949, and Uni-Bell Uni-B-9. 

 

.3 High density Polyethylene (PE, HDPE) to meet CSA B182.8 and ASTM 

D3212-07. 

 

.4 Polypropylene (PP) to meet CSA B182.13. 

 

.5 SRPE Pipe to meet CSA B182.14 

 

.6 Minimum pipe stiffness to be 320 kPa as measured in accordance with 

ASTM D2412. 

 

.7 Gaskets to be designed for the appropriate pipe type and shall meet ASTM 

F477. 
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3. EXECUTION 

                      

3.1 Trenching, Bedding, and Backfill 

 

.1 Trenching, bedding, and backfill to Section 31 23 33.01. 

 

.2 Trench line and grade as established by Engineer. 

 

.3 Do not backfill until pipe grade and alignment inspected by Engineer. 

 

3.2 Laying Catch Basin Lead 

 

.1 Commence laying at manhole. 

 

.2 Lay and join pipe in accordance with manufacturer’s recommendations. 

 

.3 Ensure bottom of pipe is in contact with shaped bed throughout its length. 

 

.4 Do not allow water to flow through pipes during construction except as 

permitted by Engineer. 

 

3.3 Joints 

 

.1 Install rubber gaskets and couplers in accordance with manufacturer’s 

instructions. 

 

3.4 Connection to Catch Basins and Manholes 

 

.1 Break out opening to suit pipe diameter. 

 

.2 Cut pipe to conform to inside wall of manhole or catch basin. 

 

.3 Grout pipe in place. 

 

.4 Cradle first 0.5 m of pipe in concrete. Thickness of encasement to be one 

half pipe diameter or 150 mm, whichever is greater. 

 

 

 

END OF SECTION 
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33 41 16.01 Connections to Existing Mains 

 

1. GENERAL 

 

This Section identifies the procedures to be followed when connections to existing mains are 

made within public rights of way with constructed roadways and/or lanes which must be restored 

to their original cross section following completion of the connections. 

 

1.1 Related Work 

 

.1 Excavating, Trenching, and Backfill Section 31 23 33.01 

  

.2 Storm Sewer Mains Section 33 41 13 

  

.3 Storm Sewer Service Connections Section 33 41 16.02 

  

.4 Roadway Embankment Section 31 24 13 

  

.5 Granular Sub-Base Section 32 11 16.01 

  

.6 Granular Base Section 32 11 16.02 

  

.7 Aggregate Materials Section 31 05 16 

  

.8 Plant-Mix Asphalt Paving Section 32 12 16.13 

  

.9 Road-Mix Asphalt Paving Section 32 12 16.16 

  

1.2 Protection of Public Traffic 

 

.1  Arrange with the City for temporary closure of public roadway and/or lane 

48 hours in advance of anticipated construction activity.  

 

.2 Obtain a barricade permit as required. 

 

.3 When working within public rights of way, arrange for traffic 

accommodation in accordance with Section 01 35 00.06.  

  

1.3 Notices 

 

.1 Deliver notices to all residents affected by proposed road/lane closure 72 

hours in advance of proposed construction to allow for removal of 

vehicles prior to access to area being closed. Draft copy of notice to be 

submitted to the Engineer for approval. 
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1.4 Connections to Existing Mains 

 

.1 When breaking into or connecting to existing services or utilities, execute 

Work at times directed by local governing authorities, with a minimum of 

disturbance to Work, pedestrian traffic, and vehicular traffic.  

 

.2  Protect, relocate, or maintain existing active services. When services are 

encountered, cap off in a manner approved by authority having 

jurisdiction, stake and record location of capped service. 

 

.3 Aquatera’s Forces to make connections to existing water mains as noted 

on the Drawings and Special provisions unless approved otherwise by 

Engineer. 

 

.4 Contractor may make connections to existing sanitary sewer mains, storm 

sewer mains, and manholes as noted on the Drawings and Special 

provisions unless otherwise specified by the Engineer. 

 

1.5 Measurement Procedures 

 

.1 No payment will be made under this Section, as the Work is incidental to 

Work in other Sections. 

 

2. PRODUCTS 

     

2.1 General 

 

.1  Products, materials, and equipment incorporated in the Work to be in 

accordance with specific Sections. 

 

3. EXECUTION    

 

3.1 Closure of Public Roadways and/or Lanes 

 

.1 Arrange with the City and Aquatera for closure of the Work area a 

minimum of 72 hours prior to start of construction. 

 

.2 Establish detours and signage in accordance with Section 01 35 00.06. 

 

3.2 Roadway and/or Lane Surface Restoration 

 

.1 As indicated or as directed by the Engineer, restore existing public 

roadways to the cross sections shown on the Drawings:  

 

a) Place and compact granular subbase in accordance with Section 

32 11 16.01.  
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b) Place and compact granular base in accordance with Section 32 

11 16.02.  

 

c) Place and compact asphalt concrete pavement in accordance with 

Section 32 12 16.13.  

 

d)  Place and compact mixed-in-place asphalt paving in accordance 

with Section 32 12 16.16.  

 

   e)  Construct concrete work in accordance with Section 32 16 15. 

 

3.3 Warranty and Maintenance 

 

.1 Restored public roadways and/or lanes are to be included in warranty and 

maintenance periods for new construction. 

 

 

 

END OF SECTION 
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33 41 16.02 Storm Service Connections 

 

1. GENERAL 

 

This Section specifies requirements for supplying and installing water, sanitary, and storm 

service connections. 

 

1.1 Related Work 

 

.1 Excavating, Trenching, and Backfill Section 31 23 33.01 

  

.2 Cast-in-Place Concrete Section 03 30 00 

  

1.2 Scheduling of Work  
 

.1 Schedule work to minimize interruptions to existing services. 

 

.2 Maintain existing flow during construction.  

 

.3 Submit schedule of expected interruptions to Engineer for approval and 

adhere to approved schedule.  
 

1.3 Measurement for Payment  
 

.1 Trench excavation, backfill, initial backfill, and compaction will be in 

accordance with Section 31 23 33.01, and will be measured based on 

length of longest service measured from centre of main to point of 

termination of services. All ranges of trench depths will be paid at same 

unit rate. Unit price bid shall be full compensation for all work involved in 

constructing the joint trench to install all specified service connections. 

 

.2 Supply and placement of sand bedding and screened rock bedding will be 

in accordance with Section 31 23 33.01, and will be measured based on 

the length of longest service measured from centre of main to point of 

termination of services or portions installed thereof. 

 

.3 Service connections to be measured in metres of each size, type, and class 

of pipe supplied and installed. Unit price bid shall be full compensation 

for all work necessary for supply and installation of service lines, 

including pipe laying, initial backfill, jointing, and testing of system. 

 

.4 Connections to existing mains are considered incidental to Item 1.3.2. 

 

.5 Storm service saddles will be measured in units installed. Unit price bid 

per unit shall be full compensation for all work necessary for supply and 

installation of service saddles including jointing, sealing, and bedding. 

 

.6 Service boxes shall be measured in units supplied and shall be full 
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compensation for supplying and installing. 

 

.7 Supply and installation of miscellaneous fittings, bends, long radius bends, 

couplers, etc. shall be incidental to this Section. 

 

.8 Reducer fittings and plugs to be paid in units supplied and installed. 

 

.9 Inspection/Sampling Chamber to be measured in units installed. Unit price 

bid shall be full compensation for all work necessary for the supply and 

installation of the Inspection/Sampling Chamber as shown in Section 50.  

 

2. PRODUCTS  

 

2.1 Storm Service Connections  
 

.1 Pipe: Polyvinyl chloride SDR28 and SDR 35 to CSA B182.1 with push-on 

joints. Sanitary and storm services shall be any colour except blue.  

 

.2 Service saddles: manufactured tee saddles, gasket type joints, secured with 

double stainless steel straps.  

 

.3 Inline polyvinyl chloride gasketed fittings to CAN-B182.1.  

 

.4 Lateral connection tees: P.V.C Hub to CAN-B182.1, rubber sleeve and 

gasket to ASTM F477.  

 

.5 Unless noted otherwise, sanitary services shall be 150 mm diameter with a 

150 mm to 100 mm reducer installed at termination, storm services shall 

be 100 mm diameter.  
 

2.2 Insulation  
 

.1 If required in locations as shown on drawings pipe shall be field insulated 

with extruded polystyrene board, Type HI-33 or approved equal as 

detailed.  

 

3. EXECUTION  
 

3.1 Preparation  
 

.1 Notify all consumers in writing at least 72 hours prior to any anticipated 

interruptions in their storm service. Where possible schedule interruptions 

to occur in non-peak hours.  

 

.2 Clean pipes and fittings of accumulated debris and water before 

installation. Carefully inspect materials for defects. Remove defective 

materials from site.  
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3.2 Trenching, Bedding, and Backfill  
 

.1 Do trenching, bedding, and backfill work to Section 31 23 33.01.  

 

.2 Trench alignment and depth as indicated by the Engineer.  

 

.3 Do not backfill trenches until installed work has been inspected by the 

Engineer.  

 

3.3 Storm Service Connections  
 

.1 Install pipe to CSA B182.1 and manufacturer’s standard instructions and 

specifications.  

 

.2 Use saddles or tees approved by Engineer for service connections to main 

sewer. Do not use break-in and mortar patch-type joints.  

 

.3 Service connection pipe shall not extend into interior of main sewer.  

 

.4 Make up required horizontal and vertical bends from 45° bends or less, 

separated by a straight section of pipe with a minimum length of four pipe 

diameters. Use long sweep bends where applicable.  

 

.5 Plug service laterals with watertight caps or plugs as approved. Paint last 1 

metre of storm green.  

 

.6 Pipe shall be laid straight and true at a minimum grade of 2% unless 

otherwise approved by the Engineer. No horizontal bends will be allowed 

unless approved by Engineer.  
 

3.4 Inspection  

 

.1 All service connections must be inspected and as-built by the Engineer 

prior to backfilling.  

 

 

 

END OF SECTION 
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33 42 13 Pipe Culverts 

 

1. GENERAL 

 

This Section specifies requirements for supplying and installing corrugated steel pipe culverts. 

 

1.1 Related Work 

 

.1 Excavating, Trenching and Backfilling Section 31 23 33.01 

 

1.2 Measurement Procedures 

 

.1 Corrugated steel pipe culvert to be measured in linear metres for each size, 

type, and class of pipe. 

 

.2 Trench excavation, bedding, initial backfill, backfill, and compaction to be 

measured under Section 31 23 33.01. 

 

2. PRODUCTS 

 

2.1 Corrugated Steel Pipe 

 

.1 Corrugated steel pipe (CSP) shall conform to CSA CAN3-G401-M81 with 

helical 68mm X 13mm corrugations.  

 

.2 CSP shall be manufactured with hot dip aluminized steel Type 2 

conforming to CSA G401 – 01 with T2 305 coat weight.  

 

.3 Steel plate used in the manufacture of CSP storm sewer pipe shall be 

1.63mm (16 gauge) in thickness unless otherwise specified.  

 

.4 Any small localized areas of damage or storage stain, scratches, or burns 

where metallic coating has been damaged by welding or other procedures 

shall be repaired by thorough cleaning, followed by the application of a 

zinc-rich conforming to CGSB Standard CAN/CGSB-1.181, to a dry 

thickness of 50 um. Uncoated surfaces of width greater than 3 mm and up 

to 50mm shall be repaired by thorough cleaning, followed by the 

application of a zinc-rich conforming to CGSB Standard CAN/CGSB-

1.181, to a dry thickness of 50 um. Saw-cut ends shall be excluded from 

this requirement. Uncoated areas wider than 50 mm shall be either 

redipped in accordance with this Standard or zinc-metallized in 

accordance with CSA Standard G189. 

 

.5 The use of Aluminized CSP for pipe culverts shall not be permitted unless 

the Developer and/or Developers Engineer can demonstrate to the City’s 

satisfaction that the Aluminized CSP will provide an equal life-cycle cost 

to other approved materials.  
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2.2 Couplers 

 

.1 CSP sections shall be connected using “Hugger Band” style couplers with 

rubber gaskets. Couplers shall be manufactured to the same standards as 

the CSP pipe they are fastened to. 

 

2.3 Concrete Pipe 

 

.1 Sulphate resistant (Type 50) pipe. 

 

.2 Non-reinforced circular concrete pipe and fittings to ASTM C14 Class III 

specification designed for flexible rubber gasket joints to ASTM C443. 

 

.3 Reinforced circular concrete pipe and fittings to ASTM C655 designed for 

flexible rubber gasket joints to ASTM C443. 

 

.4 Lifting Holes 

 

a) Pipe 900 mm and less in diameter, no lift holes. 

 

b) Pipe greater than 900 mm in diameter, lift holes not to exceed two 

in a piece of pipe. 

 

c) Provide prefabricated plugs to effectively seal lift holes after 

installation of pipe. 

 

2.4 Incidental Materials 

 

.1 All additional materials necessary for installation of pipe culverts as per 

Standard Details 50 05 07, 50 05 08, and 50 05 08.01 are considered 

incidental to the installation of the pipe culvert and are governed by their 

applicable Sections. 

 

3. EXECUTION 

 

3.1 Trenching, Bedding, and Backfill 

 

.1 Do trenching, bedding, and backfill work to Section 31 23 33.01. 

 

.2 Trench line and grade as established by Engineer. 

 

.3 Do not backfill until pipe grade and alignment is inspected by Engineer. 

 

3.2 Laying Corrugated Steel Pipe Culverts 

 

.1 Commence pipe placing at downstream end. 

 

.2 Lay pipe with outside circumferential laps facing upstream and 
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longitudinal laps or seams at side or quarter points. 

 

.3 Ensure bottom of pipe is in contact with shaped bed or compacted fill 

throughout its length. 

 

.4 Do not allow water to flow through pipes during construction except as 

permitted by Engineer. 

 

3.3 Joints 

 

3.3.1 Corrugated Steel Pipe 

 

.1 Match corrugations or indentations of coupler with pipe sections 

before tightening. 

 

.2 Tap couplers firmly as they are being tightened to take up slack 

and ensure a snug fit. 

 

.3 Insert and tighten bolts. 

 

3.3.2 Structural Plate 

 

.1 Erect in final position by connecting plates with bolts at 

longitudinal and circumferential seams. 

 

.2 Drift pins may be used to facilitate matching of holes. 

 

.3 Place plates in sequence recommended by manufacturer with joints 

staggered so that not more than three plates come together at any 

one point. 

 

.4 Draw bolts up tight, without overstress, before beginning backfill. 

 

.5 Repair spots where damage has occurred to spelter coating by 

applying two coats of approved asphalt paint or two coats of zinc 

rich epoxy paint. 

 

 

END OF SECTION 
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33 46 16 Sub-Grade Drainage 

 

1. GENERAL 

 

This Section specifies requirements for supplying and installing sub-drainage for roadways or 

other specified applications. 

 

1.1 Related Work 

 

.1         Excavating, Trenching and Backfilling Section 31 23 33.01 

  

.2 Aggregate Materials Section 31 05 16 

  

.3 Geotextiles Section 31 32 19.01 

 

1.2 Measurement Procedures 

 

.1 Subdrains to be measured in linear metres, including drainage pipe, filter 

fabric sock, filter rock, and surrounding filter fabric. 

 

.2 Trenching and backfilling to be paid under Section 31 23 33.01. 

 

2. PRODUCTS 

 

Type of drain to be used will be specified by the Engineer.  All material shall meet the below 

criteria or a City approved equivalent product.  

 

2.1 Pipe 

 

.1 Wick Drain: Nilex MD 7407 Strip wick drain or approved equivalent 

 

.2 Armtec weeping tile consisting of 100mm diameter corrugated high 

density polyethylene Big ‘O’ tubing 

 

.3 Perforated PVC SDR 35 drain tile, with nominal inside diameter 100 mm. 

 

.4 Perforated PVC pipe shall be 150 mm diameter IPEX Inc. PERF DR35 or 

approved equal and shall meet the following requirements: 

 

a) CAN3-B182.1 and ASTM D3034. 

 

b) Perforations shall consist of two rows of 14 mm holes positioned at 

120 radially and spaced to provide a minimum total cross 

sectional hole area of 3000 mm2 per metre of length. 

 

c) Pipes shall be fit with friction fit bell ends. 
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2.2 Granular Filter Material 

 

.1 Screened rock to Section 31 05 16 Table A Class 1C. 

 

2.3 Geotextile Fabric 

 

.1 Geotextile fabric to Section 31 32 19.01. 

 

.2 Geotextile fabric sleeve: Nilex Nu-Drain Type A; or approval equal. 

 

3. EXECUTION 

 

3.1 Trenching 

 

.1 Do trenching and backfill work to Section 31 23 33.01. 

 

.2 Trench line and depth as established by Engineer. 

 

3.2 Bedding 

 

.1 Trim drain bed to given elevations. 

 

.2 Correct over excavation with approved material compacted to not less than 

98% of Standard Proctor Density. 

 

3.3 Installation 

 

3.3.1 Sub-drain 

 

 .1 Drape filter cloth material in trench. 

 

 .2 Place minimum of 75 mm of screened rock on trench bottom. 

 

 .3  Lay drains on prepared bed, true to line and grade with inverts 

smooth and free of sags or high points. Ensure barrel of each pipe 

is in contact with bed throughout full length. 

 

 .4 Commence laying at outlet and proceed in upstream direction. 

 

 .5 Wrap pipe with geotextile fabric or insert pipe in geotextile sleeve 

as shown on the drawings as directed by the Engineer. 

 

 .6 Lay perforated pipes with perforations downwards. 

 

 .7 Make joints in accordance with manufacturer's instructions. 

 

 .8 Do not allow water to flow through pipes during construction 

except as approved. 
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.9       Place filter rock over drainage pipe to the depth shown in contract 

drawings. 

 

 .10 Wrap filter material around top of filter rock. Ensure ends overlap 

a minimum of 300 mm. 

 

.11 Protect subdrains against flotation during installation. 

 

.12 Connect sub-drains to manhole or catch basins as indicated in 

standard details. 

 

3.3.2 Installation: Wick Drain 

 

.1 Lay wick drains on subgrade at the lowest elevation, true to line 

and grade with inverts smooth and free of sags or high points. 

Ensure barrel of each pipe is in contact with bed throughout full 

length. 

 

.2 Make joints in accordance with manufacturer's instructions. 

 

.3 Do not allow water to flow through pipes during construction 

except as approved. 

 

.4 Protect wick drains against flotation during installation. 

 

.5 Connect wick drains to manhole or catch basins as indicated in 

standard details. 

 

3.4 Backfilling 

 

.1 Do not backfill until system is inspected by the Engineer. 

 

.2 Backfill with specified material using hand tampers. 

 

 

END OF SECTION 
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33 65 73 Concrete Encased Duct Banks and Manholes 

 

1. GENERAL 

 

This Section specifies requirements for concrete encased cable duct banks and precast concrete 

vaults and precast concrete manholes as shown on the drawings. 

 

1.1 Related Work 

 

.1 Excavating, Trenching, and Backfilling Section 31 23 33.01 

  

.2 Concrete Form Work Section 03 10 00 

  

.3 Concrete Reinforcement Section 03 00 10 

  

.4 Cast in Place Concrete Section 03 00 20 

 

1.2 Measurement Procedures 

 

.1 Trench excavation, compaction, and backfill will be measured under 

Section 31 23 33.01. 

 

.2 Supply and installation of duct will be measured in linear metres of 

material installed as measured in a horizontal line from designated start to 

end of installation, excluding length through manholes. 

 

.3 Supply and installation of manholes will be measured as the number of 

units installed. 

 

2. PRODUCTS 

 

2.1 PVC Ducts and Fittings 

 

The following is a list of materials approved for use: 

 

.1 Duct, 50 mm PVC Type DB2, 6.1 m length, 1 end belled 

CSA 22.2 - 211.1 - M1984 

Scepter Catalogue Number 34-020-21-200 or equal 

 

.2 Duct, 100 mm PVC, Type DB2, 6.1 m length, 1 end belled 

CSA C22.2 - 211.1 - M1984 

Scepter Catalogue Number 34-040-21-200 or equal 

 

.3 Cap, 50 mm PVC, Type DB2 

Solvent Weld 

CSA C22.2 - 211.1 - M1984 

Scepter Catalogue Number 83-0425-0020 or equal 
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.4 Cap, 100 mm PVC, Type DB2 

Solvent Weld 

CSA C22.2 - 211.1 - M1984 

Scepter Catalogue Number 83-0425-0040 or equal 

 

.5 Coupling, 50 mm PVC, Type DB2 

Solvent Weld 

CSA C22.2 - 211.1 - M1984 

Scepter Catalogue Number 83-0435-0020 or equal 

 

.6 Coupling, 100 mm PVC, Type DB2 

Solvent Weld 

CSA C22.2 - 211.1 - M1984 

Scepter Catalogue Number 83-0435-0040 or equal 

 

.7 Bend, 50 mm PVC, Type DB2, 24" Radius 

Solvent Weld 

CSA C22.2 - 211.1 - M1984 

Scepter Catalogue Number 83-0404-0020 or equal 

 

.8 Bend, 50 mm PVC, Type DB2, 12" Radius 

Solvent Weld 

CSA C22.2 - 211.1 - M1984 

Scepter Quote Number MJ5549 

 

.9 Bend, 100 mm PVC, Type DB2, 48" Radius 

Solvent Weld 

CSA C22.2 - 211.1 - M1984 

Scepter Quote Number MJ5569 

 

.10 PVC Cleaner 

Scepter 100 T PVC Cleaner or equal 

 

.11 PVC Solvent Cement 

Must be CSA approved 

Must meet ASTM D2564 standard 

Scepter Catalogue Number 79-0100-0473 or equal 

 

.12 Nylon Pull Rope 

6 mm diameter stranded nylon or polypropylene pull rope 

5kN tensile strength 

Continuous throughout each duct run with 3m spare rope at each end 
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2.2 Precast Concrete Manholes, Vaults, and Ducts 

 

2.2.1 General 

 

.1 Precast concrete manholes, vaults, and ducts fabricated in steel 

forms and as indicated. 

 

.2 Aggregates to Section 31 05 16. 

 

.3 Concrete to Section 03 05 00. 

 

.4 Steel welded wire fabric mesh reinforcing and reinforcing bars to 

Section 03 20 00. 

.5 Pulling inserts and bolts for racks integrally cast in concrete to 

ACI-347-68. 

 

.6 Neoprene gasket seals between manhole or vault sections to 

ASTM D1056-78. 

 

2.2.2 Drainage 

 

.1 Floor drain fittings in each manhole or vault consisting of floor 

drain, backwater valve, trap and pipe connection to drainage 

system. Dry sump as indicated. 

 

.2 Sump pit 300 x 300 x 125 mm and as indicated. 

 

2.2.3 Manhole Necks 

 

.1 Concrete manhole neck to bring cover flush with finished grade in 

paved areas and 40 mm above grade in unpaved areas. 

 

.2 Build up neck with concrete brick and mortar to achieve above if 

necessary. 

 

2.2.4 Manhole Frames and Covers 

 

.1 Cast iron manhole frames and covers as shown on the drawings. 

 

2.2.5 Cable Racks 

 

.1 Hot dipped galvanized cable racks and supports as indicated. 

 

.2 12 x 100 mm pre-set inserts for rack mounting as indicated. 

 

2.2.6   Cable Pulling Equipment 

 

.1 Pulling iron made of galvanized steel rods, size and shape as 
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indicated. 

 

2.3 Pull Rope 

 

.1 6 mm stranded nylon or polypropylene pull rope tensile strength 5 kN 

continuous throughout each duct run with 3 m spare rope at each end. 

 

3. EXECUTION 

 

3.1 Storage and Handling 

 

.1 Store and handle materials in accordance with manufacturer's instructions. 

 

3.2 Preparation 

 

.1 Duct and fittings to be clean and dry before installation. 

 

.2 Prior to installation, obtain Engineer's approval of pipe and fittings. 

 

3.3 Installation 

 

.1 Do trench excavation, backfill, and compaction in accordance with 

Section 31 23 33.01. 

 

.2 Open trench completely between manholes to be connected before ducts 

are laid and ensure that no obstructions will necessitate change in grade of 

ducts. 

 

.3 Construct trench at elevations and with slopes as indicated, or at a 

minimum slope of 1 to 400. 

 

.4 Place native or sand bedding to a minimum depth of 150 mm, compacted 

to 95% of standard proctor density. 

 

.5 Construct concrete "mud slab" not less than 75 mm thick. 

 

.6 Install base spacers at maximum intervals of 1.5 m levelled to grades 

indicated for bottom layer of ducts. 

 

.7 Lay PVC ducts to configuration shown on the drawings with reinforcing 

as indicated. Install preformed interlocking, rigid plastic intermediate 

spacers to maintain spacing between ducts at not less than 75 mm 

horizontally and vertically. Stagger joints in adjacent layers at least 150 

mm and make joints watertight. Use galvanized steel conduit for sections 

extending above finished grade level. 

 

.8 Cut, ream, and taper end of ducts in field in accordance with 

manufacturer's recommendations, so that duct ends are fully equal to 
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factory made ends. 

 

.9 Clean ducts before laying. Cap ends of ducts during construction and after 

installation to prevent entrance of foreign materials. 

 

.10 Make transpositions, offsets and changes in direction using 5 bend 

sections, do not exceed a total of 20 with duct offset. 

 

.11 Use bell ends at duct terminations in manholes or buildings. 

 

.12 Use conduit to duct adapters when connecting to conduits. 

 

.13 Terminate duct runs with a duct coupling set flush with the end of the 

concrete envelope when dead ending duct bank for future extension. 

 

.14 Construct form work to provide duct bank with a minimum of 75 mm 

concrete cover along top and sides. 

 

.15 Install four 3 m lengths of 15M reinforcing rods, one in each corner of 

duct bank when connecting duct to manholes or buildings. Wire rods to 

15M dowels at manhole or building and support from duct spacers. Protect 

existing cables and equipment when breaking into existing manholes. 

 

.16 Use anchors, ties, and trench jacks as required to secure ducts and 

formwork to prevent movement during pouring of concrete. Tie ducts to 

spacers with twine or other non-metallic material. Remove weights or 

wood braces before concrete has set and fill voids. 

 

.17 Place concrete down sides of duct bank filling space under and around 

ducts. Rod concrete with flat bar between vertical rows filling voids. 

 

.18 Immediately after placing of concrete, pull through each duct a wooden 

mandrel not less than 300 mm long and of a diameter 6 mm less than 

internal diameter of duct, followed by stiff bristle brush to remove sand, 

earth, and other foreign matter. Avoid disturbing or damaging ducts where 

concrete has not set completely. Pull stiff bristle brush through each duct 

immediately before pulling in cables. 

 

.19 Allow concrete to attain 50% of its specified strength before removing 

form work and backfilling. 

 

3.4 Manholes 

 

.1 Install precast manholes as indicated. 

 

.2 Drain floor towards sump with 1 to 48 slope minimum and install drainage 

fittings as indicated. 
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.3 Install cable racks, anchor bolts, and pulling irons as indicated. 

 

.4 Install manhole frames and covers. Set frames in grout. Grout to consist of 

two parts sand and one part cement and sufficient water to form a plastic 

slurry. 

 

.5 Ensure filling of voids in joint being sealed. Plaster with cement grout, 

walls, ceiling, and neck. 

 

.6 Spray paint an "x" on ceiling of manhole above floor drain or sump pit. 

 

3.5 Inspections 

 

.1 Advise Engineer so that he may inspect ducts prior to placing and be 

present during placement of concrete and clean out. 

 

 

END OF SECTION 
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33 65 76 Direct Buried Underground Cable Ducts 

 

1. GENERAL 

 

This Section specifies requirements for direct burying of underground cable ducts under 

roadways and boulevards. 

 

1.1 Related Work 

 

.1 Excavating, Trenching and Backfilling Section 31 23 33.01 

  

1.2 Measurement Procedures 

 

.1 Trench, excavation, compaction and backfill will be measured under 

Section 31 23 33.01. 

 

.2 Supply and installation of duct will be measured in linear metres of 

installed materials as measured in a horizontal line from the designated 

start to the end of installation. Unit price bid shall be full compensation for 

all work required to supply and install ducts including laying, jointing, 

fittings, plugs, bedding, and initial backfill.  

 

.3 Supply and installation of pull string to be incidental to this Section. 

 

1.3 Connection Points 

 

.1 Supply and installation of connections from the main duct to streetlight 

base, secondary voltage service vault, and other connections shown on the 

drawings shall be measured as the number installed. 

 

.2 Supply and installation of connections to include all trenching, compaction 

and backfill from main duct trench to connection location, and for the 

supply of all duct, bends, couplings, and concrete required to make the 

connection. 

 

2. PRODUCTS 

 

2.1 PVC DB2 Ducts and Fittings 

 

.1 In accordance with Section 33 65 73. 

 

2.2 Concrete 

 

.1 25 MPa concrete to Section 03 05 00. 

 

2.3 Bedding Material 

 

.1 Clean sand to Section 31 05 16. 
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2.4 Pull Rope 

 

.1 Pull rope as per section 33 65 73 

 

3. EXECUTION 

 

3.1 Preparation 

 

.1 Duct and fittings to be clean and dry before installation. 

 

.2 Prior to installation, obtain Engineer's approval of pipe and fittings. 

 

3.2 Installation 

 

.1 Do trenching, bedding, and backfill work as per bedding Class B in 

accordance with Section 31 23 33.01. Wherever possible the duct shall be 

laid during the uniform backfill operations to prevent differential 

settlement in the roadway. 

 

.2 Trench alignment and depth require approval prior to placing bedding 

material and duct. 

 

.3 Trench width to be determined by the number of ducts placed horizontally 

in trench with 50 to 75 mm separation between ducts or width of 

compaction equipment, whichever is greater.  

 

.4 Minimum depth to top of duct to be as follows (if depths other than those 

listed are required, obtain Engineer's approval): 

 

a) Road crossing as measured from the gutter or lowest finished 

elevation 

 

Road Classification Minimum Depth (m) 

Lane 1.0 

Residential Local 1.1 

Residential Collector 

All Industrial & Commercial 

1.3 

Arterial To be discussed with Engineer 

 

b) Landscaped areas including sidewalks and paths, 1.0 m as 

measured from finished grade. 

 

.5 Depth of bury beyond back of walk or back of curb may be decreased 

using 5 angle coupling to provide for a gradual sloping of duct. 
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3.3 Granular Bedding 

 

.1 Place clean sand bedding material to a minimum depth of 75 mm. 

 

.2 Shape bed true to grade to provide a continuous uniform bearing surface 

for the duct. 

 

.3 Compact bedding to 95% standard proctor density. 

 

3.4 Installation 

 

.1 Lay and join duct in accordance with manufacturer's instructions. 

 

.2 Lay duct on prepared bed true to line and grade, with duct invert smooth 

and free of sags or high points. Ensure duct is in contact with bed 

throughout its full length. 

 

.3 Place parallel lengths of duct in a horizontal alignment across bottom of 

trench with a minimum of 50 mm spacing. Under no circumstances should 

ducts be placed in a vertical alignment. 

 

.4 Pipe Jointing 

 

a) Prepare joints in accordance with manufacturer's recommendations 

by removing all sharp edges and burrs from inside of conduit. 

 

b) Clean all joints with approved pipe cleaner. 

 

c) Apply solvent cement in accordance with manufacturer's 

recommendations and complete joint. Do not disturb joint for 24 

hours to allow for proper curing of joint solvent. 

 

d) Install end caps or plugs on the end of all ducts. 

 

3.5 Duct Crossings 

 

.1 When required to cross existing ducts, place sufficient bedding material to 

provide a minimum separation of 150 mm between the duct banks. 

 

3.6 Concrete Encasement 

 

.1 Place concrete encasement to a minimum thickness of 150 mm at all bends 

45 or greater. 

 

3.7 Duct Termination 

 

.1 For road crossing, end duct installation 2.0 m clear of paved road surface 

or back of curb, 1.0 m clear of sidewalk, or as directed by Engineer. 
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3.8 Marker Posts 

 

.1 Install 50 x 100 mm board from invert to 1.0 m above ground at each end 

of the duct installation. 

 

.2 Install a 1200 mm x 15 mm diameter steel marker pin at end of duct. Set 

top of pin flush with existing surface. 

 

3.9 Backfill 

 

.1 Upon completion of duct laying, and after the Engineer has inspected the 

duct joints, surround and cover ducts with minimum 75 mm clean sand 

bedding material compacted to 95% standard proctor density. 

 

.2 Place backfill material, above bedding material, in uniform layers up to 

grades indicated as per the compaction requirements stated in Section 31 

23 33.01 

 

.3 During backfilling and compacting ensure that ducts are not disturbed or 

damaged. Repairs to damaged duct at contractor's expense. 

 

3.10 Pull String 

 

.1 After backfilling is complete, blow pull string through all ducts. 

 

.2 During blowing: 

 

   a) Verify that no ducts have been crushed. 

 

b) Ensure that all debris (sand, rocks, etc.) is removed from ducts 

prior to pulling string. 

 

 

END OF SECTION 
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33 65 77 Underground Ducts for Road Crossing 

 

1. GENERAL 

 

This Section outlines the requirements for supply and installation of underground duct road 

crossings as shown on Drawings. 

 

1.1 Related Work 

 

.1 Excavating, Trenching and Backfilling Section 31 23 33.01 

.2 Direct Buried Underground Cable Ducts Section 33 65 76 

 

1.2 Measurement Procedures 

 

.1 Trench excavation, compaction and backfill will be measured under 

Section 31 23 33.01. 

 

.2 Supply and installation of duct will be measured in linear metres of 

installed materials as measured horizontally from designated start to end 

of installation. Unit price bid shall be full compensation for all work 

required to supply and install ducts including laying, jointing, fittings, 

plugs, bedding, and initial backfill. 

 

.3 Supply and installation of pull string to be incidental to this Section. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1  In accordance with Section 33 65 73 2.1 

 

3. EXECUTION 

 

3.1 Trench Excavation, Compaction, and Backfill 

 

.1 Do trenching, bedding, and backfill work in accordance with Section 

31 23 33.01. Wherever possible the duct shall be laid during the uniform 

backfill operations to prevent differential settlement in the roadway. 

 

.2 Trench width is determined by number of ducts, spaced with minimum 50 

to 75 mm horizontal clear space, or width of equipment for tamping, 

whichever is greater. 

 

.3 Under no circumstances should ducts be placed in a vertical alignment. 

 

.4 Bed and backfill duct to Class B as specified in Section 31 23 33.01. 
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.5 Duct shall be installed at the minimum depths as stated in Section 33 65 

76 for the full width of crossing.  

 

.6 Depth of bury beyond back of walk or back of curb may be decreased  

using 5 angle coupling to provide for gradual sloping of duct.  

 

3.2 Pipe Installation 

 

.1 Apply solvent cement as recommended by manufacturer. 

 

.2 After installation is completed, blow pull string through all ducts in order 

to verify that no ducts have been crushed during backfilling. 

 

.3 Cap ends of ducts to prevent entrance of foreign material. 

 

.4 Ensure that ends of ducts are clear of paved surfaces and curbs by a 

minimum of 2 m and/or back of sidewalk by a minimum of 1 m. 

 

.5 Where ducts are left stubbed below grade, both ends of duct are to be 

marked with a 38 mm x 89 mm board protruding above ground and a 15 

mm x 1200 mm steel marker pin buried at the ends of duct. 

 

 

 

END OF SECTION 
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33 65 78 Pre-Ducting for City-Owned Fibre 

 

1. GENERAL 

 

This section specifies the requirements for the supply and installation of communication 

infrastructure to provision for future fibre optic cable.  Communication infrastructure for fibre 

optic cable shall be provisioned within the project limits of all new road construction and 

rehabilitation projects. Underground pre-ducting for fibre is required within the City.  All pre-

ducting designs shall be approved by the City’s representative. 

 

These Supplementary Specifications must be read in conjunction with the National Master 

Specifications developed by Public Works and Government Services Canada, as amended. 

 

1.1 Section Includes 

 

The Work under this Section includes, but is not necessarily limited to, providing 

all materials, labour, equipment and services for the supply and installation of 

underground conduits, pull strings, tracer wire, junction boxes, and vaults. 

 

This section includes the requirement for the following: 

 

.1 Conduits 

.2 Tracer wire 

.3 Pull string 

.4 Warning tape 

.5 Concrete junction boxes 

.6 Concrete vaults 

 

1.2 Related Work 

 

.1 Work Restrictions Section 01 14 00 

.2 Project Coordination Section 01 31 13 

.3         Concrete Encased Duct Banks and Manholes Section 33 65 73 

.4         Direct Buried Underground Cable Ducts Section 33 65 76 

.5         Underground Ducts for Road Crossings Section 33 65 77 

.6         Electrical Requirement Section 33 71 05 

.7         Traffic Signals – General Section 34 41 13 

.8         Wire and Cable Section 34 41 13.13 

.9         Grounding and Bonding Section 34 41 13.16 

.10       Conduit  Section 34 41 13.19 

.11       Junction Boxes Section 34 41 13.23 

.12       City Owned Fibre Optic Cable Section 33 65 79 
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1.3 Measurement Procedures 

 

.1 Supply and installation of conduit will be measured in linear meters of 

materials installed as measured in a horizontal line from designated start to 

end of installation, excluding lengths through junction boxes, and vaults.  

The Unit Price shall include all costs for the supply and installation of 

underground conduit, fittings, cement, pull strings, and duct verification; 

and all other labour, materials, and equipment necessary to complete the 

Works. Payment for conduits installed above ground on poles or sign 

structures is not included in this Subsection. 

 

.2 Supply and installation of pull string and trench marker tape shall be 

incidental to this Section. 

 

.3 Supply and installation of tracer wire will be measured in linear meters of 

tracer wire installed. The Unit Price shall include all cost for the supply 

and installation of tracer wire, splice connectors, grounding anodes; and 

all other labour, materials, and equipment necessary to complete the 

Works.  

 

.4 Supply and installation of concrete junction boxes will be measured as the 

number of units installed. The Unit Price shall include costs for excavation 

and backfill by others, supply and installation of concrete junction box 

sections, lids, drain plates, adapter plates and braces; supply and 

installation of shoring to meet WCB requirements, conductor support bars 

in boxes, concrete collars, 25 mm Well Graded Base Course Aggregate 

material below the junction box; supply of shop drawings; removal and 

disposal of excess excavated material; vault connections to the storm drain 

system; and all other labour, equipment, and materials necessary to 

complete the Works. 

 

.5 Supply and installation of concrete vaults will be measured as the number 

of units installed. The Unit Price shall include costs for excavation and 

back fill by others, supply and installation of concrete vault, lids, drain 

plates, adapter plates and braces; supply and installation of shoring to meet 

WCB requirements, conductor support bars in boxes, concrete collars, 25 

mm Well Graded Base Course Aggregate material below the junction 

box,; supply of shop drawings; removal and disposal of excess excavated 

material; vault connections to the storm drain system; and all other labour, 

equipment, and materials necessary to complete the Works.  

 

.6 Additional trenching and backfilling will be measured in linear meters of 

trenching and backfilling completed. The Unit Price shall include all cost 

for the trenching and backfilling; and all other labour, materials, and 

equipment necessary to complete the Works. 
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2. SCOPE OF WORK 

 

The work shall include, but not limited to, the following: 

 

.1 Submit Drawings showing the proposed communication conduit route complete 

with junction box and vault locations as per this specification. The conduit route 

shall be reviewed and approved by the City’s representative. 

 

.2 Supply and install 2 – 32mm HDPE smooth wall conduits complete with pull 

string, conduit end caps. Other conduit configurations shall be approved by the 

City’s representatives. 

 

.3 Supply and install 1 No. 12 AWG with THHN/THWN insulation tracer wire. 

 

.4 Supply and install one fishcord (pull string) within each conduit of each duct bank 

installed, terminate and secure at each entrance to duct bank. 

 

.5 Supply and install warning tape 300mm above proposed communication conduit. 

For duct banks wider than 900mm provide two rows of trench maker tape.  Locate 

each row 200mm from the outside edge of the duct bank. 

 

.6 Supply and install one concrete vault installed every 1000m. A concrete vault 

shall be installed at each end of the conduit route and at each intersection.  

 

.7 Supply and install one concrete junction box every 1000m (500m offset from the 

concrete vaults). 

 

.8 Additional trenching and backfilling of those areas not directly covered as part of 

the project limits of the project.  

 

.9 Coordinate the installation of the equipment throughout the project limits with the 

appropriate parties. 

 

.10 Prepare and implement traffic control plans (as required) including the supply of 

traffic control for the construction of the works. 

 

.11 Testing of the complete system. 

 

.12 Documentation. 

 

3. PRODUCTS 

 

3.1 Conduits 

 

.1 High Density Polyethylene (HDPE): to CSA B182.8 and ASTM D3212-

07. 
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3.2 Conduit Fittings 

 

.1 Manufactured for use with conduit specified, coating to be same as 

conduit 

 

.2 Factory “ells” where 90º bends are required for 25 mm and larger conduits 

 

.3 Watertight connectors and couplings.  Set-screws are not acceptable. 

 

3.3 Cable Pulling Equipment 

 

.1 Manufactured for use with conduit specified, coating to be same as 

conduit 

 

.2 Factory “ells” where 90º bends are required for 25 mm and larger conduits 

 

.3 Watertight connectors and couplings.  Set-screws are not acceptable. 

 

3.4 Cable Pulling Equipment 

 

.1 Provide galvanized pulling irons with size, shape, and location as 

indicated.  

  

.2 Pull string: 6mm stranded polypropylene, tensile strength 5kN, continuous 

throughout each duct run with 3m spare rope at each end.  

 

3.5 Fishcord 

 

.1 Provide one spare fishcord (pull spring) within each conduit of each duct 

bank installed, terminate and secure at each entrance to duct bank. 

 

3.6 Tracer Wire and Accessories 

 

.1 Tracer Wire: No. 12 AWG, solid copper, with THHN/THWN insulation.  

The tracer wire shall be connected and labelled through any junction 

boxes, vaults or handholes installed as part of the ductbank. 

 

3.7 Project Labelling 

 

.1 Wires and cables shall be labelled at each junction box with tags of a 

permanent nature.  Labelling shall identify the purpose/destination of the 

cable. 

   

3.8 Trench Marker Tape 

 

.1 Provide 150mm wide yellow plastic tape.  The tape shall be labelled 

“CAUTION BURIED ELECTRICAL LINE BELOW”. 
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3.9 Grounding and Bonding 

 

.1 All grounding and bonding shall conform to CEC and latest Electrical 

Safety Branch Amendments.  

 

.2 Provide grounding plates as per CEC. 

 

.3 Connect only one wire to any one ground bushing. 

 

.4 Ground steel junction box lids. 

 

3.10   Concrete Junction Boxes 

 

.1 Concrete junction box shall be a minimum 710x1020x935mm (WxDxH) 

in size complete with galvanized steel lid and designed for 5000kg static 

loading as show in reference drawings 50 07 23.  Concrete junction box 

lids shall be labelled “CofGP COMM.” with 100mm high letters. 

 

.2 Standard of acceptance: ARMTEC 5686 Service box or approved 

alternative. 

  

3.11   Concrete Vaults 

 

.1 Concrete vaults shall be 1020x1020x1015mm (WxDxH) complete with 

concrete collar, galvanized steel double-hinged lid, and designed for H-20 

static loading as shown in the reference drawing 50 07 24. 

 

.2 Concrete vault lids shall be labelled “CityofGP COMM.” with 100mm 

high letters. 

 

.3 Standard of acceptance: ARMTEC 4040 Service Vault or approved 

alternative. 

 

3.12   Trenching 

 

.1 Complete all additional trenching of those areas not directly covered as 

part of the project limits of the project but required to complete the 

conduit installation infrastructure as per the scope of work. 

 

.2 Refer to Drawings 50 07 25 for a typical trench. 

 

4. EXECUTION  

 

4.1 Quality 

 

.1 Products, materials, equipment and articles (referred to as ‘products’ 

throughout Specifications) incorporated in Work shall be new, not 

damaged or defective and of best quality (compatible with specifications) 
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for purpose intended. If requested, furnish evidence as to type, source and 

quality of Products provided. 

 

.2 Defective products, whenever identified prior to completion of Work, will 

be rejected, regardless of previous inspections. Inspection does not relieve 

responsibility, but is precaution against oversight or error. Remove and 

replace defective products at Contractor’s expense and be responsible for 

delays and expenses caused by rejection.  

 

.3 Should any dispute arise as to quality or fitness of products, decision rests 

strictly with Engineer based upon requirements of Contract Documents. 

 

.4 Unless otherwise indicated in specifications, maintain uniformity of 

manufacture for any particular or like item throughout construction limits. 

 

.5 Permanent labels, trademarks and nameplates on products are not 

acceptable in prominent locations, except where required for operating 

instructions, or when located in mechanical or electrical rooms.  Labels 

must be visible after installation of equipment. 

 

4.2 Conduit Preparation 

 

.1 Clean pipes and fittings of debris and water before installation. Carefully 

inspect materials for defects before installing. Remove defective materials 

from site. 

 

4.3 Conduit Installation 

 

.1 Refer to Section 33 65 76 for general requirements related to conduit 

installations. Additional requirements related to conduit works in a traffic 

signals project are provided in Section 34.41.13.19.  

 

.2 The Contractor shall install the conduits in accordance with the size, 

quantity, location, and installation method as specified on the Drawings. If 

the installation method is not specified on the Drawings, approval from the 

Engineer shall be obtained prior to conduit installation. Any deviation 

from the design on the Drawings shall be pre-approved by the Engineer.  

 

.3 For traffic signal work, all underground conduit runs underneath a 

roadway surface shall typically be installed at a minimum depth of 1.2m. 

Where it is necessary for conduits to cross over other conduits, a minimum 

separation of 300mm shall be provided between the crossing conduits. 

Where it is necessary for conduits to cross over utilities, a minimum 

separation of 500mm shall be maintained. Where local authorities have 

different separation requirements from their underground utilities, the 

more stringent (i.e. farther apart) requirements will govern unless 

otherwise authorized by the Engineer, the Owner, or representative of the 

local authority. Where conduits are installed prior to placing roadbed 
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granular materials, the conduits shall be protected with a minimum cover 

of 300mm of materials compacted to 98% Standard Proctor density. 

 

.4 All conduits shall be installed free from dents and bruises and, as soon as 

installed, shall have the ends plugged to prevent the entrance of dirt or 

moisture. All conduits shall be thoroughly cleaned out before installation 

of conductors. All unused conduits shall be capped. Multiple bends in 

opposing directions are not permitted.  

 

.5 Pipe Jointing: 

 

a) Prepare joints in accordance with manufacturer's recommendations 

by removing all sharp edges and burrs from inside of conduit.  

 

b) Clean all joints with approved pipe cleaner.  

 

c) Apply solvent cement in accordance with manufacturer's 

recommendations and complete joint. Do not disturb joint for 24 

hours to allow for proper curing of joint solvent. 

 

d) Install end caps for plugs on the end of all ducts. 

 

.6 Conduit entrances into junction boxes/ vaults designated for fibre optic 

cable installation shall be installed so that conduit designated for 

communication is capable of accommodating a minimum of 230mm bend 

radius and a minimum of 300mm clearance from the top of the cable bend 

to the top of the junction box.  

 

.7 The Contractor shall demonstrate to the Engineer the conditions of conduit 

connections by using an air compressor to blow a suitably sized Styrofoam 

ball through the conduit system.  

 

4.4 Tracer Wire Installation 

 

.1 Tracer wire is to be installed parallel to conduits with a minimum of 3.0 m 

coiled in each junction box or vault installed as part of the duct bank.  

 

.2 Installation of tracer wire shall follow manufacturer’s specifications, 

Section 34 41 13.13, Section 34 41 13.16, and comply with the Canadian 

Electrical Code and the Alberta Electric and Utility Code.  

 

.3 Test tracer wire after installation using inductive signal locator equipment 

to confirm wire is continuously detectable along its entire length. 

 

4.5 Concrete Junction Box and Vault Installation 

 

.1 Installation of concrete junction box and vault shall follow Section 34 41 

13.23. 
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4.6 Trench Maker Tape and Makers 

 

.1 Mark location of duct runs under hard surfaced areas not terminating in 

manhole with a survey nail and plastic indicator plate reading “End of 

Duct – xxxxx”.   Place concrete duct marker at ends of such duct runs. 

Construct markers and install flush with grade. 

 

.2 The Contractor shall use a red pen to record the location, alignment, 

quantity, size, installed depth, and installation method of all conduits on 

the Drawings provided by the Engineer. Any deviation from the Drawings 

shall be clearly marked. 

 

.3 Conduits installed by trench excavation must be backfilled with a trench 

marker tape placed 300mm below ground level, or provide at least 300mm 

separation above the installed conduit. The label shall be spaced at a 

minimum of 500mm intervals. 

 

4.7 Inspection 

 

.1 Do not install concrete or cover duct until the installation is reviewed and 

accepted in writing by Engineer.  Duct cleanout to be performed with 

Engineer present. 

 

4.8 As Built Drawings 

 

.1 Provide as built drawings showing the final approved routing of the 

conduit complete with locations of markers and offset dimensions from 

the face of curb or from property lines.  Provide offset dimensions at a 

maximum of every 10 metres longitudinally and at every change in 

direction. 

 

.2 Inspection of tracer wire, concrete junction box, and concrete vaults shall 

be completed as specified in Section 34 41 13 Traffic Signals – General. 

 

 

END OF SECTION 
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33 65 79 City Owned Fibre Optic Cable 

 

1. GENERAL 

 

This section specifies the requirements for the supply and installation of outside plant (OSP) 

fibre optic cable and equipment.  

 

1.1 Section Includes 

 

.1 The Work under this Section includes, but is not necessarily limited to, 

providing all materials, labour, equipment and service for the supply and 

installation of fibre optic cables, splice closures, fusion splices, and end-

to-end OTDR testing.  

 

.2 This section includes the requirement for the following: 

   

a)   Fibre optic cable 

b)   Fibre optic splice closures (FOSC) 

c)   End-to-end fibre optic cable testing 

 

1.2 Related work 

 

.1 Traffic Signals – General Section 34 41 13 

.2 Wire and Cable  Section 34 41 13.13 

.3         Grounding and Bonding Section 34 41 13.16 

  

1.3 Measuring Procedures 

 

.1 Supply and installation of fibre optic cable will be measured in linear 

meters of materials installed as measured in a horizontal line from 

designated start and end of installation, including lengths through junction 

boxes, and vaults. The Unit Price shall include all cost for the supply and 

installation of fibre optic cable, duct verification, labels, bonding (as 

required); and all other labour, equipment, and materials necessary to 

complete the Work.  

 

.2 Supply and installation of pull string shall be incidental to this Section. 

 

.3 Supply and installation of fibre optic splice closures will be measured as 

the number of units installed. The Unit Price shall include costs for the 

supply and installation of splice closures, splice trays, cable retention 

hardware, transportation tubes; and all other labour, equipment, and 

materials necessary to complete the Work. 

 

.4 Supply and installation of fusion splices shall be measured as the number 

of fusion splices completed. The Unit Price shall include costs for the 



 

CITY OWNED FIBRE 
OPTIC CABLE 

 
Section 33 65 79 

 

 

V2019   Page 518 of 609 

fusion splice, splice protection sleeves; and all other labour, equipment 

and material necessary to complete the Work. 

 

.5 OTDR testing will be paid for the lump sum price bid of “OTDR Testing”. 

Payment will be full compensation for the supply of all labour, material, 

cabling, equipment, and tools necessary to complete the Work. 

 

2. SCOPE OF WORK 

 

The Work to supply and install fibre optic cable shall include, but not limited to, the following: 

 

.1 Supply and install 1-144C single mode, loose tube, gel free, single jacket, single 

armoured fibre optic cable in communication conduit in accordance to the 

Canadian Electrical Code. The fibre optic cable type may be changed to adhere to 

CEC/ building standards pending Engineer’s approval. 

 

.2 Supply and install fibre optic splice closures inside concrete vaults and at the end 

of each fibre optic cable run. Where no splicing is required inside the FOSC, 

prepare the fibre optic cables for future mid span access. Splice fibre optic cables 

as directed by Engineer or as shown in the available Drawings. 

 

.3 Testing of the complete system. Perform end-to-end OTDR and power meter 

testing on fibre optic cable once installation is complete. Record and submit test 

results for Engineer’s review. 

 

.4 Prepare and implement traffic control plans (as required) including the supply of 

traffic control for the construction of the works. 

 

.5 Documentation 

 

3. PRODUCTS 

 

3.1 Fibre Optic Cable 

 

.1 The cable shall consist of all required fibres strands protected by buffer 

tubes and housed within a protective cable structure. 

 

.2 The fibre cable shall be single mode in compliance with: 

 

a) ANSI/ICEA S 87 640-2006 

b) TIA/EIA-568. 

c) IEC Specification 60793-2-50 Type 1.3 

d) TIA/EIA 492 – CAAB 

e) ISO 11801 OS2 

f) ITU G.652.D 

g) Core-Cladding concentricity of </=0.5Microns. 

 

.3 The fibre cable shall meet to the following physical performances: 
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a) The mean optical attenuation at 1310 nm shall not be greater than 

0.4 dB/km with a standard deviation not greater than 0.05 dB/km. 

 

b) The mean optical attenuation at 1550 nm shall not be greater than 

0.3 dB/km with a standard deviation not greater than 0.06 dB/km. 

 

c) The fibre attenuation shall not vary more than 0.2 dB/km over the 

specified cable operational temperature range. 

 

d) The jacket of the cables shall be constructed of medium or high 

density polyethylene.  The outer jacket shall be UV resistant with a 

minimum thickness of 1.3mm.  The mechanical protection shall 

be: 

 

i) Single jacket, single armour to prevent additional crush and 

rodent protection. 

 

.4 The indoor/outdoor cable shall be certified to meet FT4-ST1 and be 

suitable for outdoor duct installation and be UV resistant. 

 

.5 The cables shall be rated for operation over a temperature range of - 40° C 

to + 70° C. 

  

.6 The cables shall provide mechanical support and protection for the 

specified number of fibres. 

 

.7 The cables shall be able to withstand a maximum pulling tension of 2600 

N during installation without any resulting damage. 

 

.8 The static bending radius for the cables under no tension shall be less than 

10 times the outside diameter of the cable.  The bending radius during 

installation and under tension shall be less than 20 times outside diameter 

of the cable. 

 

.9 The cable shall have dry core swellable water blocking binders (gel free) 

to provide a waterproof cable and prevent the ingress and migration of 

water. 

 

.10 The cable jacket shall be marked regularly along the cable length with the 

cable identification, cable manufacturer, cable model, fibre type, fibre 

count and metre markings. The Cable Identification shall be unique to 

each station to station link as defined on the Drawings.  A yellow stripe on 

the outer jacket shall be provided to identify the cable as fibre optic. 

 

.11 The cable construction shall include strength yarn with ripcords.  

 

.12 The cable to be designed to inhibit the growth of fungus.  
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.13 Fibres shall be bundled in 2.5mm flexible polypropylene buffer tubes 

resistant to kinking. Each buffer tube shall contain 12 fibres and colour 

coded in accordance with TIA/EIA-598-B. The fibres within the tube shall 

not stick together. Fillers to be installed in the cable core to provide 

symmetry. 

 

.14 Each individual fibre in the cables shall be identified by means of colour 

coding in accordance with TIA/EIA-598-B.  The colour coding shall be 

resistant to fading over time and utilize ultraviolet (UV) curable inks. 

 

.15 The design shall be that no fibre strain shall occur over the service life of 

the cable when subjected to a maximum, long term tensile loading of 

810N. The buffer tubes shall be stranded around the central strength 

member using reverse oscillation or “S-Z” process.  

 

.16 The compressive loading shall be a minimum of 220 N/cm in accordance 

with FOTP-41. The cable’s impact resistance shall be based on 2 impact 

cycles of 4.4 N.m at 3 locations spaced at 150 mm in accordance with 

FOTP-25.  

 

.17 The fibre shall be bend tolerant. The attenuation due to 100 turns of fibre 

around a 50 mm diameter mandrel shall not exceed 0.05 dB at both 1310 

nm and 1550 nm. 

 

.18 Standard of Acceptance: Corning ALTOS 144C Single Armour Fibre 

Cable or approved alternate. 

 

3.2 Fibre Optic Splice Closures 

 

.1 Fibre splice closure shall be waterproof suited for underground 

installation. Closure shall be of the re-useable/re-sealable type.  

   

.2 The closure shall support loose tube, ribbon, armoured, and dielectric fibre 

types.  

 

.3 The closure shall have slack storage capacity to store cable slack.  

 

.4 The closure shall support a minimum of 576 single fusion splices. 

 

.5 The closure shall have a minimum of 4 cable entry ports. 

 

.6 Standard of Acceptance: Tyco Electronics FOSC-400/450 series or 

approved alternate. 
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3.3 Project Labelling 

 

.1 Fibre optic cable shall be labelled at each junction box with tags of a 

permanent nature. Labelling shall identify the purpose/ destination of the 

cable. 

 

3.4 Grounding and Bonding 

 

.1 All grounding and bonding shall conform to CEC and latest Electrical 

Safety Branch Amendments. 

 

.2 Provide grounding plates as per CEC. 

 

.3 Connect only one wire to any one ground bushing. 

 

.4 Ground rigid metal conduits. 

 

.5 Ground steel junction box lids. 

 

3.5 OTDR Equipment 

 

.1 OTDR with modules appropriate for cable plants: Single Mode, 1310nm, 

1550nm 

 

4. EXECUTION 

 

4.1 Quality  

 

.1 Products, materials, equipment and articles (referred to as ‘products’ 

throughout Specifications) incorporated in Work shall be new, not 

damaged or defective and of best quality (compatible with specifications) 

for purpose intended. If requested, furnish evidence as to type, source and 

quality of Products provided. 

 

.2 Defective products, whenever identified prior to completion of Work, will 

be rejected, regardless of previous inspections. Inspection does not relieve 

responsibility, but is precaution against oversight or error. Remove and 

replace defective products at Contractor’s expense and be responsible for 

delays and expenses caused by rejection. 

 

.3 Should any dispute arise as to quality or fitness of products, decision rests 

strictly with Engineer based upon requirements of Contract Documents. 

 

.4 Unless otherwise indicated in specifications, maintain uniformity of 

manufacture for any particular or like item throughout construction limits. 

 

.5 Permanent labels, trademarks and nameplates on products are not 

acceptable in prominent locations, except where required for operating 
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instructions, or when located in mechanical or electrical rooms.  Labels 

must be visible after installation of equipment. 

 

4.2 Conduit Proofing 

  

.1 The Contractor shall perform mandrel testing in accordance to Section 01 

45 16.13. 

 

.2 The Contractor shall repair and fix conduit as required. 

 

4.3 Fibre Optic Cable On-Reel Test 

 

.1 The Contractor shall provide on-reel testing prior to cable installation.  In 

the “Comments” section of the OTDR software the contractor shall 

include: Loss per kilometre, helix factor, and length of cable.  These 

figures are with the cable specification and usually attached to the reel.  

OTDR pulse width and acquisition time shall be adjusted until a clean 

trace is obtained.  A clean trace is where the end of the fibre is 

significantly above the noise level.  1.5km launch box shall be used at the 

test point of the fibre.  All anomalies shall be noted and included in the 

report.  All test results shall be recorded onto a CD and submitted.  

 

4.4 Fibre Optic Cable Installation  

 

.1 A manufacturer recommended lubricant shall be applied to the cable to 

reduce friction between the cable and the duct. 

 

.2 Other cables shall be protected during the fibre installation. Any damage 

to the existing cables shall be immediately reported to the Engineer. 

   

.3 Fibre optic cable shall be installed in a continuous run in conduit between 

the splice closures (i.e. no splices are allowed except within the splice 

closures).  30m of fibre optic cable coils shall be provided inside each 

concrete vault and service loops shall be provided in each concrete vault.   

 

.4 A cable grip shall be attached to the cables so that no direct force is 

applied to the optical fibre.  The cable grip shall have a ball bearing swivel 

to prevent the cable from twisting during pulling.  

 

.5 Cable rollers and feeders and winch cable blocks shall be used to guide the 

cable freely into the duct and at electrical vault locations.  

.6 Mechanical aids and pulling cable or ropes shall be used as required. A 

tension limiting device shall be used to prevent exceeding the maximum 

pulling tension as defined by the cable manufacturer.  

 

.7 When installing cable in conduits, concrete vaults, and junction boxes, the 

Contractor shall ensure the cable does not exceed the minimum bend 

radius or pulling tension. Each cable shall be labelled within 10cm of the 
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terminated ends with a tag and text stating the fibre optic cable identifier 

and destination name. Cables shall be tagged in the concrete vaults, 

junction boxes and all other access points with the fibre optic cable 

identifier and with "CAUTION, FIBRE OPTIC CABLE" tags. 

 

.8 Excess cable inside concrete vaults and junction boxes shall be coiled and 

mechanically secured in place with hook and pile fastener (e.g. Velcro™) 

ties such that the minimum bend radius is not exceeded and the cable is 

suspended above the concrete vault or junction box bottom. The hook and 

pile fastener straps are to provide `breakaway' protection in the event of an 

accidental dig up between pull boxes 

 

.9 Before and after installation, each segment of each fibre shall be tested 

using an Optical Time Domain Reflectometer (OTDR) and power meter 

equipment. Testing shall be done in each direction on each fibre and at 

1300nm and 1550nm wavelengths. Launch cable shall be used as per the 

OTDR manufacturer’s specifications. The Contractor shall provide a 

typewritten report and digital test files detailing the results of each test, 

including OTDR test results in graphical format, cable length, any fibre 

breaks or anomalies, attenuation of the fibre’s connectors, and fibre 

uniformity, complete with a concise summary of the results. 

 

.10 Following installation, all duct entrances shall be sealed with duct sealing 

compound to prevent the ingress of moisture, foreign materials, and 

rodents.  

 

.11 The existing conduit shall be proofed and a new pull wire installed.  

 

.12 The existing conduits may be occupied with existing cables at locations 

identified on the Drawings. The existing cables shall be protected during 

cable installation.    

 

4.5 Fibre Optic Splice Closure 

 

.1 Fibre optic cables shall be prepared for splicing or mid span access in 

accordance to manufacturer’s specifications. 

 

.2 Fibre optic cables shall be secured to the closure using the closure’s strain 

relief system. The strain relief device shall be connected to the fibre 

cable’s strength member. 

 

.3 Route and splice fibre strands as required. Store excess fibre cables in the 

fibre closure’s splice basket. 

 

.4 Ground fibre optic splice closure as per manufacturer’s specifications. 

 

.5 Install gel blocks to prevent water ingress. 
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.6 Seal fibre optic splice closure and secure equipment inside concrete vault.  

 

4.6 Cable Splicing 

 

.1 Only splice fibre optic cable as directed by Engineer or as shown in the 

available Drawings. 

 

.2 All splices shall be housed in splice trays.  

 

.3 The splices shall be performed by high quality fusion type splicing 

equipment. The splices shall be protected by heat shrink tubes. 

 

.4 The maximum loss introduced by any splice shall not exceed 0.3 dB at 

1310 nm and 1550 nm. 

 

.5 The average single mode splice loss shall not exceed 0.1 dB for any given 

span, with a standard deviation not greater than 0.07 dB. 

 

.6 Each splice shall be tested for tensile strength by applying a force of not 

less than 200 grams. 

 

.7 The individual fibres shall be spliced and connected so that a constant 

identification scheme of the fibres to each subsystem is maintained 

throughout the system.  

 

.8 The Contractor shall leave a minimum of 1 m of slack fibre and buffer 

tubes within the splice trays and panels to allow for future splicing. 

 

.9 The Contractor shall provide splice testing during fibre splicing.  Loose 

tube, maximum loss of splice shall be less than 0.03 dB.  If this cannot be 

met after three splice attempts then the Engineer shall be informed and the 

splice marked: “Out of Specification”.  OTDR wavelength shall be 

1550nm.  Pulse width and acquisition time shall be adjusted so that the 

splice can be seen even though the splice is within specification.  All 

anomalies shall be noted and reported to Engineer.  

 

4.7 OTDR Testing 

 

The Contractor shall provide Final Acceptance Testing.  Final Acceptance Testing shall 

consist of light source/power meter testing, and OTDR bi-directional testing.   

 

.1 Light source/power meter testing shall be provided in either MS EXCEL 

or MS WORD format and include: dates of tests, contractor, names of 

technicians, addresses of test locations, cable manufacturer, loose tube or 

ribbon, number of fibres, test instrument manufacturer and model numbers 

with last calibration date, length of launch reel (1500m) or pigtails if used, 

and wavelengths.  Light source/power meter testing shall be completed 
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first to ensure that no fibres have been crossed.  Wavelengths shall be 

1310nm, and 1550nm.   

 

.2 OTDR bi-directional testing shall be provided.  The fibre shall be tested 

from each end with the same OTDR parameters.  OTDR wavelength shall 

be 1310nm, and 1550 nm.  Pulse width and acquisition time shall be 

adjusted so that the end of the fibre is clearly seen.  1.5km fibre launch 

box shall be used at the test point of the fibre.  Any anomalies shall be 

noted and reported to Ministry representative.  All OTDR test results shall 

be either in “EXFO” trace format or a format acceptable by the Ministry 

representative.  All test results shall be recorded onto a CD and submitted.  

 

.3 The Contractor shall document the following in the “Comments” section 

of the OTDR software: number of fibres in the cable, loose tube or ribbon, 

length of launch reel if one is being used, test location (street address), last 

calibration dates.  All attenuation measurements shall be carried out using 

approved industry standard test equipment and materials.  All measuring 

equipment shall be in good working condition and accompanied by current 

calibration certificates.   

 

.4 Any section of cable found to be defective or below specified thresholds 

shall be replaced and retested at the contractors’ cost.  

 

 

END OF SECTION 
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33 71 05 Electrical Requirements 

 

1. GENERAL 

 

This Section covers items common to Sections of Sections 31, 32, and 33. This Section 

supplements requirements of Section 01. 

 

2. CODES AND STANDARDS 

 

.1 Complete overhead and/or underground installations in accordance with ECUSR 

of the Province of Alberta except where specified otherwise. 

 

.2 Abbreviations for electrical terms, refer to CSA Z85 and Section 01 42 00. 

 

3. MATERIALS AND EQUIPMENT 

 

.1 Provide materials and equipment in accordance with Section 33 65 73. 

 

.2 Equipment and material to be CSA certified. Where there is no alternative to 

supplying equipment, which is not CSA certified, obtain special approval from 

The City of Grande Prairie and ATCO Electric. 

 

 

END OF SECTION 
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33 71 10 Basic Electrical Products and Materials 

  

1. GENERAL 

 

This Section specifies the general requirements for materials and products to be incorporated in 

the electrical work. 

 

1.1 Related Work 

 

.1 Concrete Encased Duct Banks and Manholes Section 33 65 73 

  

.2 Direct Buried Underground Cable Ducts Section 33 65 76 

 

1.2 Source Approval 

 

.1 Inform Engineer of proposed material supplier prior to placing material 

order. 

 

.2 If, in the opinion of the Engineer, the material to be supplied is not 

acceptable, locate an alternate supplier who can meet the specified 

requirements. 

 

1.3 Measurement Procedures 

 

.1 No measurement for payment will be made under this Section. 

 

2. PRODUCTS 

 

2.1 Duct Material 

 

.1  In accordance with section 33 65 73 

 

2.2 PVC Primer 

 

.1 Approved for cleaning PVC-DB2 electrical duct surfaces in preparation of 

duct interface. 

 

2.3 PVC Cement 

 

.1 Approved for solvent welding for PVC-DB2 components. 

 

2.4 Nylon Pull String 

 

.1  In accordance with section 33 65 73 

 

END OF SECTION
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33 71 15 Boring or Jacking Conduits 

 

1. GENERAL  

 

This Section specifies requirements for excavation of pits, jacking and tunneling, installation of pipe, 

and backfilling and installation of casing, if required, for crossings. 
 

1.1 Related Work  
 

.1       Cast-In-Place Concrete  Section 03 30 00  

.2       Trench Excavation and Backfilling  Section 31 23 33.01  

.3       Storm Sewer Mains  Section 33 41 13  

1.2 Safety Requirements 

 

.1  Adhere to Municipal and Provincial requirements relating to safety of 

trenching work, including shoring and bracing as required.  

 

.2  Adhere to all crossing permit (railway, pipeline, telecommunications duct, 

etc.) requirements.  

 

.3  Provide barricades, flares, etc. to adequately denote area of excavation 

adjacent to roadways.  

 

.4  Cover ends of casing pipe if carrier pipe is not installed immediately 

following jacking or tunnelling. 

 

1.3 Measurement Procedures  
 

1 Measurement for payment of boring or jacking to be made at crossings 

designated on Drawings for length measured and considered necessary by 

Engineer.  

 

.2 Payment for supply and installation of a casing including strapping 

required for carrier pipe will be made at unit price tendered for casing.  

 

.3 Payment for carrier pipe will be made under other Sections separate from 

payment for jacking or tunnelling.  

 

.4 No payment will be made for jacking or tunnelling deemed unacceptable 

due to incorrect grade or alignment. 
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2. PRODUCTS  
 

2.1.  Materials  
 

.1 Casing pipe shall be manufactured according to ASTM A53 for seamless 

or spiral weld pipe. Minimum wall thickness shall be 9.5 mm. 

 

3. EXECUTION  
 

3.1 Excavation  

 

.1  Where designated on drawings install main by jacking or tunnelling. A 

casing will be permitted if soil conditions dictate.  

 

.2  Excavated working pit shall be dug to minimum dimensions that meet 

regulation and shall be kept dewatered during construction of crossing.  

 

.3  Carrier pipe shall be installed to line and grade set out on drawings.  

 

.4  Casing pipe shall not be in tension and joints shall be welded type.  

 

.5  If casing is utilized, carrier pipe shall be strapped with approved blocking 

to ensure that carrier pipe is supported along its entire length.  

 

.6  Join carrier pipe one length at a time outside hole or casing and push 

carrier pipe into position. Carrier pipe susceptible to breakage to be 

strapped at joints to prevent possibility of over pushing of joints.  

 

.7  Carrier pipe shall be cradled on fill concrete at each end of casing pipe. 

Concrete shall be poured in ends of casing pipe to form a watertight seal to 

verify it is operational. 

 

 

END OF SECTION 
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33 80 10 Abandonment of Underground Utilities 

 

1. GENERAL 

 

This Section specifies requirements for abandonment of sewer infrastructure within City 

property and rights-of-way. 

 

1.1 Related Work 

 

.1 Site Demolition Section 02 41 43 

.2 Excavating, Trenching and Backfilling Section 31 23 33.01 

 

1.2 Measurement Procedures 

 

.1 No measurement will be made under this Section. Payment will be made 

based on lump sum in tender. 

 

1.3 Submittals 

 

.1 Abandoned lines will be clearly documented and details provided to the 

City. 

 

.2 Backfill testing to be provided as per Excavation, Trenching and 

Backfilling Section 31 23 33.01. 

 

.3 Submittals in accordance with Section 01 33 00. 

 

2. EXECUTION 

 

2.1 Related Work 

 

Ensure all active service connections have been disconnected from the sewer 

being abandoned and have been reconnected to new sewer before commencing 

work. 

 

2.2 Abandonment of Storm Sewer 

 

Sewers shall be abandoned by removal or by being plugged at one end and 

completely filled with cement-stabilised flowable fill and then sealed. Plug each 

end of the sewer section identified on the drawings for abandonment as follows: 

 

.1 For concrete pipe up to 675 mm diameter, place sandbags 300 mm inside 

the abandoned sewer and seal with concrete.  Pre-manufactured 

mechanical or inflatable plugs may be used for backing. Break out section 

of the pipe invert in front of the sandbags to allow concrete to key into the 

pipe to prevent shifting. 
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.2 For PVC pipe up to 675 mm diameter, place sandbags inside the 

abandoned sewer and seal using manufactured compression type plug. 

.3 The method for plugging each end of sewer pipes larger than 675 mm 

diameter shall be detailed on drawings or as directed by the Engineer with 

City approval of method. 

2.3 Abandonment of Manholes (Sanitary and Storm) 

 

Refer to Aquatera Construction Manual Section 33.1.4.  

 

2.4 Abandonment of Catch Basins (Storm) 

 

Plug all leads (pipes) at the manhole as per Section 33 80 10 “2.2 Abandonment 

of Sewers (Sanitary and Storm)”.  Excavate and remove all catch basins and their 

leads up to the plug. 

 

For special cases where it may not be practical to remove catch basin leads 

written permission must be obtained from the Municipal Engineer. 

 

2.5 Abandonment of Other Sewer Infrastructure 

 

For any other storm infrastructure abandonment or decommissioning 

requirements, consult with the Municipal Engineer. 

 

 

END OF SECTION 
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TRAFFIC SIGNALS 

 

Section 34 41 13 Traffic Signals - General 

Section 34 41 13.13 Wire and Cable 

Section 34 41 13.16 Grounding and Bonding  

Section 34 41 13.19 Conduits 

Section 34 41 13.23 Junction Boxes 

Section 34 41 13.26 Precast Pole Bases 

Section 34 41 13.29 Cast In Place Pole Bases 

Section 34 41 13.33 Galvanized Steel Pole Bases 

Section 34 41 13.36 Signal Supports 

Section 34 41 13.39 Signal Heads, Fixtures, and Accessories 

Section 34 41 16.13 Precast Controller Base 

Section 34 41 16.16 Traffic Controller and Cabinet 

Section 34 41 16.19 Pedestrian Actuated Flashing Signal Control Unit 

Section 34 42 23.13 Loop Vehicle Detectors 

Section 34 71 13.01 Vehicle W-Beam Guard Rail 

Section 34 71 13.25 Vehicle Concrete Barriers 
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34 41 13 Traffic Signals – General 

 

1. GENERAL 

 

This Section specifies general requirements for supplying and installing traffic signals and 

accessories.  

 

The Work shall consist of furnishing all materials, equipment and labour necessary for the 

installation of traffic signals and related work. Material acquisition and certification, inspection / 

testing and warranty requirements are required as part of the work. 

 

Deviations from these general requirements will be covered in the specific requirements for each 

material. 

 

1.1 Related Work 

 

.1 Wire and Cable Section 34 41 13.13  

.2 Grounding and Bonding Section 34 41 13.16 

.3 Conduits  Section 34 41 13.19  

.4 Junction Boxes  Section 34 41 13.23  

.5 Precast Pole Base  Section 34 41 13.26  

.6 Cast-in-Place Pole Base  Section 34 41 13.29  

.7 Galvanized Steel Pole Bases  Section 34 41 13.33  

.8 Signal Supports  Section 34 41 13.36  

.9 Signal Heads, Fixtures and Accessories  Section 34 41 13.39  

.10 Precast Controller Base  Section 34 41 16.13  

.11 Traffic Controller and Cabinet Section 34 41 16.16  

.12 Pedestrian Actuated Flashing Signal Control Unit Section 34 41 16.19  

.13 Detector Loop Section 34 41 23.13  

1.2 Abbreviations 

 

.1 AISC - American Institute of Steel Construction 

.2 ASA - American Standards Association 

.3 ASTM - American Society for Testing and Materials 
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.4 ATSSA - Automotive Transportation Service Superintendents Association 

.5 AWG - American Wire Gauge 

.6 BCD - Bold Circle Diameter 

.7 BIU - Bus Interface Unit 

.8 CEMA - Canadian Electrical Manufacturer Association 

.9 CSA - Canadian Standards Association 

.10 CWB - Canadian Welding Bureau 

.11 FMAW - Flux Core Metal Arc Welding 

.12 GMAW - Gas Metal Arc Welding 

.13 IMSA - International Municipal Signal Association 

.14 LED - Light Emitting Diode 

.15 MMU - Malfunction Management Unit 

.16 NEMA - National Electrical Manufacturer Association (U.S.) 

.17 PVC - Polyvinyl Chloride conforming to CSA Standards 

.18 RTRC -Reinforced Thermosetting Resin Conduit (CSA Standards) 

.19 SMAW - Shielded Metal Arc Welding 

.20 TF - Terminal and Facilities 

.21 USEB - Used Shop Equipment Bulletin 

 

1.3 Qualifications 

 

.1 All Contractor/Subcontractor personnel is to supply a copy of Business 

Licenses once awarded project. 

 

.2         Contractor shall provide documentation which verifies the qualification of 

all personnel that perform work as part of this specification.  As the 

Contractor adds/removes staff to complete the work as part of this 

specification, the Contractor is required to notify the Engineer, in writing, 

and to provide documentation which verifies the individual`s 

qualifications.  The Engineer will upon verification, give notice of 

approval of individuals for the specific qualification level. 

 

.3         WORK ZONE SAFETY while carrying out construction duties on behalf 

of the City are of utmost importance. The Contractor/Subcontractor shall 

at all times follow the Occupational Health and Safety Act.  All 

Contractor/subcontractor on-site personnel must possess one or more of 

the following qualifications:  

 

a) IMSA Work Zone Safety Certification;  
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b) Alberta Construction Association Work Zone Safety Certification; 

or  

 

c) City approved equivalent. 

 

.4         Personnel engaged in cabinet bench testing, cabinet wiring, termination of 

cables, testing of signals, and activation of signals shall have the following 

qualifications as defined in the Alberta Apprenticeship & Industry 

Training Act – Electrician Trade Regulations (Alta Reg. 98/95): 

 

a)          A Journeyman Power System Electrician, or a Journeyman Power 

Lineman or a Journeyman Electrician certificate.  

  

b)         Successfully completed Traffic Signals Level I and Level II 

courses offered by IMSA 

 

c)        Obtain five (5) years’ experience with traffic signal installation, 

maintenance and troubleshooting. 

 

.5         It is the responsibility of the Contractor/Subcontractor to ensure that its 

personnel are appropriately qualified to operate all vehicles and equipment 

as required. 

 

.6        The contractor shall submit to the Engineer the name of a single individual 

who is responsible for making all necessary decisions concerning contract 

services and management. 

 

1.4 Material Acquisition 

 

The Contractor shall meet the following requirements for approval by the 

Engineer prior to ordering the noted equipment and accessories: 

 

.1 Provide certificates for equipment and/or material without CSA 

approval. 

 

.2 Confirm location of power supply and arrange for power 

connection; 

 

.3 Layout of works as shown on Drawings or as directed by the 

Engineer; and 

 

.4 Coordinate with street lighting installation where applicable. 

 

1.5 Material Certifications, CSA Approval 

 

.1 All electrical equipment and accessories which are to be included in the 

traffic signal installation and are supplied by the Contractor shall be CSA 

approved.  



 

TRAFFIC SIGNALS - 
GENERAL 

 
Section 34 41 13 

 

 

V2019   Page 536 of 609 

.2 The Contractor shall make known to the Engineer the equipment which is 

not CSA approved in the tender. 

 

.3 The Contractor shall obtain compliance in one of the following ways: 

 

a) The electrical equipment and accessories shall be approved by the 

Engineer’s Electrical Inspection Authority, or 

 

b) The Contractor shall make allowance in their tender for having the 

paid equipment CSA approved, or 

 

.4 The Contractor shall make allowance in their tender for the approved 

equivalent. 

 

1.6 Shop Drawings 

 

.1 The Contractor shall prepare and submit to the Engineer shop drawings 3 

copies in accordance with Section 00 71 00 – Article 6. 

 

.2 The Contractor shall be solely responsible for the design and manufacture 

to verify such pole structures as to material strength, etc. that cannot be 

checked through visual inspection. 

 

1.7 Power Supply 

 

.1 The Engineer will apply for the power supply. 

 

.2 A specific service point for the power requirements will be provided by 

the power company and will be as indicated on the Drawings.  

 

.3 The Contractor shall provide all facilities to the service point. The power 

company shall make the final connection. 

 

1.8 Scheduling of Work 

 

.1 Schedule work to minimize interruptions to existing services. 

 

.2 Submit schedule of expected interruptions and adhere to approved 

schedule. 

 

.3 Notify Engineer a minimum of 24 hours in advance of any interruption in 

service. 

 

2. PRODUCTS  

 

2.1  Approved Products 

 

.1  LED’s – Duralight, Dialight, GE, or similar as approved by the Engineer 
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.2 Traffic and Pedestrian Heads – Econolite, Eagle 

 

.3 UPS – Econolite 1400W 72V, Alpha 1100W 48V, or similar approved as 

by the Engineer 

 

.4 Push Buttons – Mechanical operation equivalent to Campbell Company’s 

DCC 200, Part Number: 502-0120, tallow throughout the City, except for 

the central business area (downtown). 

 

3. EXECUTION 

 

3.1 Inspections during Construction 

 

.1 The Contractor shall give three (3) working days advance notice to the 

Engineer/City to carry out the necessary tests and inspections. 

 

.2 To allow inspection to be carried out within a reasonable timeframe and to 

avoid several separate trips for isolated inspections, the following 

inspection schedule and frequency shall be adhered to: 

 

3.1.1 Inspection No. 1 - Tests / Inspection Prior To Concreting 

 

.1 The Engineer shall be present during all concrete pours. 

    

.2 Concrete cylinders shall be taken for compressive strength testing 

purposes. Air entrainment test and slump test shall be taken while 

the concrete truck is on site. Concrete failing the tests shall be 

rejected.  

  

.3 To allow inspection to be carried out within a reasonable 

timeframe and to avoid situations that several inspections trips are 

needed for the concreting of each and every single pole base, all 

pole bases shall be inspected at the same time, just before 

concreting. 

 

 

3.1.2 Inspection No. 2 - Inspection Prior To Backfilling 

 

.1 The Engineer shall be present before the backfilling of bases and 

open-cut trenches commence.  

 

.2 To allow inspection to be carried out within a reasonable 

timeframe and to avoid situations that several inspections trips are 

needed for the backfilling of individual conduit trench and pole 

bases, all conduit connections in open trenches and exposed pole 

bases shall be inspected at the same time, just before backfilling. 
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.3 Check for connections, number of conduits entering the cabinets 

and junction boxes. 

  

3.1.3 Inspection No. 3 – Weld Test for Support Structures 

 

.1 The Contractor shall obtain an independent testing firm to carry 

out weld tests on the signal support structures at the pole 

fabrication shop. For sign bridge structures, the Contractor shall 

also assemble the structure at the pole fabrication shop for 

inspection by the independent testing firm. The results of the test 

shall be submitted to the Engineer for review prior to delivery of 

the support structures to site. 

 

.2 Should such tests show the pole structures are not in accordance 

with the provisions of these specifications, they shall be repaired or 

replaced by the Contractor at no extra cost to the Owner. The 

Engineer reserves the right to reject any portion of the shipment of 

the pole structures that does not comply with the Drawings and 

Specifications, in particular: 

 

a)  Pole structures which do not comply with the physical 

dimensions or Bolt Circle Diameter (B.C.D.) specified on 

the Contract Drawing shall be rejected. 

 

b)  Pole structures which do not pass visual inspection at 

delivery shall be rejected. 

 

c)  Pole structures which have been damaged during delivery 

shall be rejected. The Contractor shall replace, or repair 

rejected structures without extra cost to the City. 

 

3.1.4 Inspection No. 4 – Shop Test for Controller Cabinets 

 

.1 Cabinets shall be pre-wired at the Contractor’s shop to demonstrate 

to the Engineer that it can simulate all field operations including all 

detection devices (as per the design on the Contract Drawing 

including timing, phasing, control logic, and detection capability). 

 

.2 The Contractor will be permitted to install the controller cabinet in 

the field only after he successfully demonstrates to the Engineer in 

the shop that the set up will function as per design. 

 

.3 The following shall be submitted to the Engineer at the time of the 

inspection at the Contractor’s shop: 

 

a) A printed report of the conflict monitor test results; 

 

b)  Bench test and flash test reports; 
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c) A copy of the controller cabinet wiring diagram with all 

post-production cabinet modifications. 

 

d) Labelling of cables and auxiliary equipment such as load 

switches and detector amplifiers 

 

3.1.5 Inspection No. 5 – Support Structures and Fixtures 

 

.1 The following items shall be inspected by the Engineer after all 

traffic control fixtures are mounted and secured on the support 

structures: 

 

.2 The following items shall be inspected by the Engineer after all 

traffic control fixtures are mounted and secured on the support 

structures: 

 

a) Position and quantity of overhead signs, signal heads and 

other traffic control fixtures shall be checked for 

compliance with the Above Ground Installation Plan and 

Pole Schedule on the Drawings. 

 

b) Alignment of signal head and overhead signs to travel lane 

shall be checked with reference to the Above Ground 

Installation Plan on the Drawings. 

 

c) Type and detailed configuration of signal head mounting 

hardware shall be checked for compliance with the Above 

Ground Installation Plan and Pole Schedule on the 

Drawings, Standard Drawings TCS-F-501, 505, 515, 520, 

and 525. 

 

d) Alignment of pedestrian signal heads shall be checked for 

visibility from pushbutton location across the street. 

 

e) Mark on traffic signal head lens covers shall be checked for 

signal lenses alignment. 

 

f) Type of light bulb used shall be checked for compliance 

with Section 8.2.5 of the Alberta Infrastructure and 

Transportation Standard Specifications for Highway 

Construction, Edition 13, 2007. 

 

g) Vertical clearance for traffic control fixtures mounted on 

the mast arm shall be checked if the 5.8m minimum value 

is provided. 

 

h)  All exposed cables shall be checked for presence of jacket 

insulation 
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i) All unused signal cable wires shall be checked to ensure 

that they are taped off or grounded. 

 

.3 These inspections will typically be carried out before the Final 

Inspection. 

 

3.1.6 Inspection No. 6 – Field Wiring (General Inspection) 

 

.1 Items to be inspected by the Engineers, typically before the Final 

Inspection, include: 

 

a) Type, quantity, and size of wire and cable entering the 

cabinets and junction boxes (as per Conduit Schedule); 

  

b) Routing of cables (as per Standard Drawing TCS-F-105, 

Schematic Wiring Diagram); 

 

c) Wiring assignment for signal cable (as per Standard 

Drawing TCS-F-101, Wiring Assignment for Traffic 

Control Signal); 

 

d) Labelling of Cable (as per Specifications Section 8.3.1.1 of 

the Alberta Infrastructure and Transportation Standard 

Specifications for Highway Construction, Edition 13, 

2007); 

 

e) Grounding connection at junction boxes and at ground rod 

array (at power distribution cabinet) – check for quantity, 

connection. 

 

f) Cleanliness and cabinet sealing 

 

g) Loop wiring and a resistance check on the loop to ground 

using a "megger" or other suitable insulation tester shall be 

performed. 

 

.2 The Contractor shall leave open the covers for all junction boxes 

and pole handholes at the start of these inspections so that the 

Engineer can have easy access to these locations. 

 

.3 Items to be tested by the Contractor in the presence of the 

Engineer, include: 

 

a) Insulation resistance test, in accordance with the Canadian 

Electrical Code, before energization of any circuit or 

equipment; 

 

b)  All tests, as recommended in manufacturer’s instructions; 
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c)  Ground fault protection system testing; 

 

d)  Before energizing any portion of the electrical system, the 

Contractor shall perform megger tests on all feeders and 

branch circuits in the presence of the Engineer. The results 

of such tests shall conform to the requirements of the 

Canadian Electrical Code and shall be to the satisfaction of 

the electrical inspection authority and the Engineer. 

 

.4 The Contractor shall supply all necessary equipment, meters, 

instruments, and qualified personnel to make tests on electrical 

equipment and wiring during these inspections. 

 

.5 Typewritten copies of all test results shall be submitted to the 

Engineer before within two (2) weeks after the traffic signal is in 

operation. 

 

3.1.7 Signal Start-Up (Final Inspection) 

 

.1 The purpose of the Final Inspection is to demonstrate and 

determine that all parts of the traffic signal system function as per 

design prior to the signal actually being turned on for public traffic. 

The signal start up shall involve the Owner representative, a senior 

representative of the Engineer, a senior representative of the 

Contractor, the Engineer’s representative, Contractor’s 

superintendent and a City of Grande Prairie representative. 

 

2. The Contractor is to inform the Consultant and request final 

inspection when the Contractor has completed all necessary 

wiring, obtained approval from the electrical inspection authority, 

entered the signal timings provided into the traffic controller, and 

is confident that the signal system will operate satisfactorily.  Prior 

to final inspection, the Contractor shall either bag or turn the signal 

heads until it is ready to go into “flash” mode.  The Consultant 

shall notify the City of construction completion (a minimum of 2 

business days is required to schedule inspections). 

 

3. The City will identify to the Consultant/Contractor the date and 

time that the signals will be placed into “flashing” mode and “full” 

operation.  “Full” activation of the signal will typically follow 

“flash” activation by a minimum of three (3) days.  A City 

representative must be onsite while signals are placed into full 

operation. 

 

.4 Upon placing the signals into “flashing” operation, the 

Consultant/Contractor shall complete a “Flashing Operation” 

checklist provided by the City.  The checklist shall be reviewed 

and signed-off by the City Representative onsite. 
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.5 Once the traffic signals are placed into full operation, the 

Consultant/Contractor shall immediately perform and onsite 

activation test which includes but is not limited to: 

 

a) Operational test of all traffic control devices such as traffic 

signal heads, pedestrian signal heads, pushbuttons, 

detectors and pre-emption devices. 

 

b) Verification of signal timings to ensure that the timings 

entered will achieve the signal timing design goals. 

 

c) Conflict monitor test as outlined in Section 6.6.4.1. 

 

d) Pushbutton test 

 

e) Lamp inspection 

 

f) Offset check for local coordinator signals 

 

g) Operational compliance with timing sheet designs 

 

h) System operation confirmation with the City Traffic 

Management Centre for communication enabled signals 

 

.6 A “Traffic Signal Commissioning Report” that documents the 

activation tests and other acceptance criteria shall be completed 

jointly by the Consultant, Contractor, and City Representative.  All 

parties shall sign-off on this report. 

 

.7 Final inspection and signal start-up of the traffic signals are tasks 

considered incidental to typical traffic signal projects.  No separate 

payment measures shall be made for final inspection and signal 

start-up. 

 

3.1.8 Final Inspection Documentation 

 

.1 Redline drawings must be supplied to the Engineer with all field 

changes made during construction. 

 

.2 The Consultant must create and supply to the City and placed 

within the signal cabinet in a weather protected pouch. 

 

.3 The as-built must be provided within 15 business days and must 

include but not limited to: 

  

a) Location and accurate alignment of all junction boxes 

 

b) Conduits 



 

TRAFFIC SIGNALS - 
GENERAL 

 
Section 34 41 13 

 

 

V2019   Page 543 of 609 

c) Traffic poles 

 

d) Detector looks (where required) 

 

e) Controller programming sheets 

 

f) Logic wiring diagrams 

 

g) Cabinet wiring diagrams 

 

h) Cabinet bench test results 

 

i) Checklist for “flashing” operation 

 

j) Commissioning report for full operation 

 

.4 All work including signal activation and work performed 

subsequent to activation must be recorded in the cabinet logbook 

including time, date, technician, detail of work performed and 

reason for work performed. 

 

3.2 Warranty 

 

.1 The Contractor must “warranty” the work performed under the contract 

for a period of two (2) year except as noted below for LED Signals and 

LED Modules 

 

.2 The commencement of the “warranty period” shall be established in the 

Construction Completion Certificate. The date of the commencement of 

the warranty period shall be the actual date the work was satisfactorily 

completed, not the date of the “inspection” of the work or the date the 

“certificate” was issued. 

 

.3 If defects in the work are identified or if operational problems are 

encountered during the warranty period, the Engineer shall immediately 

notify the Contractor in writing and/or email of the nature and location of 

the defective work or operational problems and request a schedule from 

the Contractor detailing the timing and the nature of the corrective work. 

 

.4 The Contractor/Subcontractor shall submit the “Traffic Signal Warranty” 

form included in Section 00 60 00.21 together with a request for the 

Traffic Signal Construction Completion Certificate following the initial 

observation period. 

 

3.2.1 LED Signals 

 

.1 Written warranty is also needed from the manufacturer of the LED 

signals to cover the required Five (5) year warranty period. 
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3.2.2 LED Modules 

 

.1 The manufacturer shall provide a written warranty against defects 

in materials and workmanship for the modules for a period of Five 

(5) years after acceptance of the modules. LED modules, which 

exhibit luminous intensities less than the specified minimum 

values within the first 5 years of the date of acceptance shall be 

replaced or repaired. 

 

 

 

 

END OF SECTION
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34 41 13.13 Wire and Cable 

 

1. GENERAL 

 

This Section specifies requirements for supplying and installing traffic signals. 

 

1.1 Related Work 

 

.14 Traffic Signals - General Section 34 41 13  

.15 Grounding and Bonding Section 34 41 13.16 

.16 Conduits  Section 34 41 13.19  

.17 Junction Boxes  Section 34 41 13.23  

.18 Precast Controller Base  Section 34 41 13.26  

.19 Precast Pole Base  Section 34 41 13.29  

.20 Cast-in-Place Pole Base  Section 34 41 13.33  

.21 Galvanized Steel Pole Bases  Section 34 41 13.36  

.22 Signal Supports  Section 34 41 13.39  

.23 Signal Heads, Fixtures and Accessories  Section 34 41 16.13  

.24 Traffic Controller and Cabinet Section 34 41 16.16  

.25 Pedestrian Actuated Flashing Signal Control Unit Section 34 41 16.19  

.26 Detector Loop Section 34 41 23.13  

1.2 Material Acquisition 

 

.1 The Contractor shall provide samples of signal cables, splice kits, loop 

conductors, detector lead-in cables, and other wires and cables; for 

approval by the Engineer prior to ordering the noted equipment and 

accessories. 

 

1.3 Measurement Procedures 

 

.1 Field wiring will be paid for at the lump sum price bid of "Field Wiring". 

Payment will be full compensation for the supply of all labour, material, 

conductors and cables, equipment, tools, and incidentals necessary to 

complete the work in accordance with the requirements of this Section. 
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2. PRODUCTS 

 

2.1 Product Labelling 

 

.1 Wires and cables shall be labelled at each junction box and at the traffic 

cabinet with tags of a permanent nature. Labelling shall identify the 

purpose/destination of the cable using the following convention: 

 

Cable Labelling Requirements: 

 

Traffic signal cable   Pole ID – TS (e.g. Pole A – TS) 

 

Streetlight cable Pole   ID – SL (e.g. Pole A - SL) 

 

Microwave cable Pole  ID - MWD No. (e.g. Pole A - MWD2) 

 

Loop Lead-In Cable   Loop No. - Traffic Movement (e.g. Loop 3-

EBLT)  

(LT - Left Turn, RT - Right Turn, TH - Through) (Loop No. denotes 

signal phasing) 

 

.2 Shielded cables shall be identified by labelling mechanically using 

identification tags by loop numbers and signal phases. Labelling shall be 

done with indelible marking pen. Label the shielded cables at the junction 

box and at the controller cabinet. 

 

.3 Wires and cables shall be labelled at each junction box and at the traffic 

cabinet with tags of a permanent nature. Labelling shall identify the 

purpose/destination of the cable using the following convention: 

 

2.2 Materials 

 

.1 Wire shall be stranded copper RWU90 cross-link conforming to CSA 

C22.2 No.38, ‘Thermoset Insulated Wires and Cables’ or equivalent, 

unless otherwise specified below. Wire and cable shall meet CSA 

standards for installation in wet environments. 

 

.2 Signal control cable shall be 600 volt rated, consisting of #14 AWG solid 

copper conductors, individually polyethylene insulated, covered with a 

black polyvinyl chloride outer jacket, conforming to IMSA Spec. No. 19-

1. Signal cable for exposed installations shall conform to IMSA Spec. No. 

20-1. The Contractor shall follow the Drawings (in Conduit Schedule) and 

Standard Drawing TCSF- 101 in selecting the type and quantity of signal 

control cables (7 or 16 conductor cable) for the work. 

 

.3 Loop detector wire shall be 600 volt rated #14 or #16 XHHW stranded 

copper conductor or equivalent with cross-linked polyethylene insulation 

conforming to IMSA Spec. No. 51-3.  
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.4 Loop detector lead-in cable shall be 600 volt rated, composed of two #16 

AWG stranded tinned copper conductors individually insulated with 

polyethylene material, twisted together, and shielded with aluminum 

backed mylar. The cable shall conform to IMSA Spec. No. 50-2.  

 

.5 Microwave detector lead-in cable shall be 600 volt rated, shielded, and 

composed of four #16 AWG stranded bare copper conductors. Belden 

27338A or an equivalent cable are acceptable. 

 

.6 Traffic signal communication cable shall consist of 4 twisted pairs of #16 

AWG stranded copper polyethylene insulated conductor with electrical 

shielding and a polyvinyl chloride jacket, and shall conform with IMSA 

Spec No. 19-2. 

 

.7 Advance warning signal cable shall be 600 volt rated, unshielded, 

composed of three #10 AWG RW90 cross-link conductor, suitable for 

installation in wet environments. 

 

.8 The cable feeding streetlights on combination traffic poles shall be 600 

volt rated, polyvinyl chloride jacketed, comprised of two #10 insulated 

conductors with a concentric neutral. USEB90 or equivalent cable is 

acceptable. 

 

.9 Power supply conductor shall be #8 AWG RWU90 cross-link. 

 

3. EXECUTION 

 

3.1 Installation 

 

.1 All installations of wire and cable shall comply with the Canadian Electric 

Code and the Alberta Electric and Utility Code. 

 

.2 Cable runs must be separated by function. Traffic signal cables and any 

other 120V wires and cables shall be grouped together into one or more 

conduits with a #8 AWG bonding conductor. If spare conduits are 

available, low voltage detector cables should be grouped together in 

separate conduit(s). 

 

.3 Communication cable shall be run in a conduit and junction box system 

that is completely separate from the system for 120V wires/cables.  

 

.4 Routing of bonding conductor, signal cable, and streetlight cable shall be 

carried out in accordance with Standard Drawing TCS-F-105, and as per 

the Conduit Schedule on the Drawings.  

 

.5 Where wires and cable pass through junction boxes, there shall be a 

minimum 300mm of slack left in each junction box, and also in pole 

handholes.  
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.6 Wire and cable shall be run continuous from the controller cabinet to the 

pole handhole – no splices are permitted underground in conduit or in 

junction boxes. 

 

.7 In the case of detector loop wiring, splices between the loop conductors 

and the lead-in cable shall be made in the junction box in accordance with 

the installation procedures and requirements outlined in Section 3.3.16, 

Detector Loops. 

 

.8 Standard colour coding for the IMSA signal control cable is shown on 

Standard Drawing TCS-F-101. The size and number of signal cables 

pulled to each traffic pole shall be as per the Conduit Schedule on the 

Drawings. 

 

.9 Each traffic signal and pedestrian head shall be separately wired to the 

base of the pole utilizing a #14 AWG stranded signal cable and a #14 

AWG fixture bonding conductor. All common connections shall be made 

accessible from the handhole at the base of the pole. Cable and wires from 

the mast arm hanger to cable entrances shall be bundled / taped together. 

 

.10 Where the Contractor is required to drill and tap the steel poles for wire 

outlets, rubber grommets shall be used to prevent abrasion to the signal 

cables. If requested by the Engineer, the Contractor shall drill additional 

cable entrances on the steel poles for future signal head mounting 

locations. The drilled holes shall be touched up with a cold galvanizing 

compound and plugged to minimize entrance of moisture. 

 

.11 Field wiring shall be dressed and routed in corners of the cabinet to the 

various terminal boards or blocks, secured by plastic locking cable ties, 

lacing or preformed plastic spiral wrapping harness and fanned out neatly 

from the harness to each terminal. 

 

.12 Individual leads shall be long enough to permit re-routing to different 

terminals at a later date should this be required or as specified on the 

Drawings. 

 

.13 All conductors shall be stripped such that the amount of exposed 

conductor protruding from the terminal block does not exceed 3mm. 

 

.14 Splices in both aerial and underground cable must be electrically sound 

and waterproof. Splices shall be located in pole handholes. Splices are not 

permitted in conduit runs or within signal fixtures or within a pole base if 

not readily accessible through a handhole. No splices or joints of cable 

shall be drawn inside conduit or pull boxes. 

 

.15 The Contractor shall install a 21mm diameter x 3.0m long copperclad 

lightning electrode in the junction box adjacent to all main traffic poles 

(i.e. cantilever poles, cantilever combination poles, and signal bridges. 



 

WIRE AND CABLE 
 

Section 34 41 13.13 
 

 

V2019   Page 549 of 609 

Pedestal poles, in most cases, can be installed without lighting electrodes 

located immediately adjacent to them), and connect the lightning electrode 

to the pole bonding stud with a #6 AWG conductor. 

 

.16 Field wiring shall be terminated as indicated on the cabinet wiring 

drawing and shall be dressed and routed in corners of the cabinet to the 

various terminal boards or blocks, secured by lacing, cable ties, or 

preformed plastic spiral wrapping harness and fanned out neatly from the 

harness to each terminal. Individual leads shall be long enough to permit 

re-routing to different terminals at a later date should this be required or 

specified on the Drawings. 

 

.17 Wires and cables entering the traffic cabinet shall be labelled with tags of 

a permanent nature. Labelling shall identify the purpose of the cable (i.e.: 

Pole A-TS for traffic signal cable to Pole A). Refer to Section 2.1.4 for 

cable labelling requirements. Colour coding of the traffic signal cable and 

conductors shall be in accordance with the requirements outlined in 

Section 3.3.1, Wire, Cable, Grounding / Bonding. The load switches and 

detector racks shall be labelled with a thick, black permanent marker the 

corresponding signal phasing the component is serving. 

 

.18 Any field modification to the wiring of the cabinet must be documented by 

marking up the controller cabinet wiring diagram. A copy of the marked-

up drawing shall be submitted to the Engineer for records as part of the 

record drawing package. 

 

3.2 Inspections / Testing 

 

.1 Inspections and testing shall be completed as specified in Section 

 34 41 13 Traffic Signals – General. 

 

 

 

END OF SECTION 
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34 41 13.23 Grounding and Bonding 

 

1. GENERAL 

 

This Section specifies requirements for grounding and bonding in the supply and installation of 

traffic signals. 

 

1.1 Related Work 

 

.1 Traffic Signals - General Section 34 41 13  

.2 Wire and Cable Section 34 41 13.13  

.3 Conduits  Section 34 41 13.19  

.4 Junction Boxes  Section 34 41 13.23  

.5 Precast Pole Base  Section 34 41 13.26  

.6 Cast-in-Place Pole Base  Section 34 41 13.29  

.7 Galvanized Steel Pole Bases  Section 34 41 13.33  

.8 Signal Supports  Section 34 41 13.36  

.9 Signal Heads, Fixtures and Accessories  Section 34 41 13.39  

.10 Precast Controller Base  Section 34 41 16.13  

.11 Traffic Controller and Cabinet Section 34 41 16.16  

.12 Pedestrian Actuated Flashing Signal Control Unit Section 34 41 16.19  

.13 Detector Loop Section 34 41 23.13  

1.2 Measurement Procedures 

 

.1 Grounding will be paid for at the lump sum price bid of "Supply and 

Install Ground Rods / Lighting Electrodes". Payment will be full 

compensation for the supply of all labour, material, conductors and cables, 

ground rods, equipment, tools, and incidentals necessary to complete the 

work in accordance with the requirements of this Section. 
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2. PRODUCTS 

 

2.1 Materials 

 

.1 Materials for grounding and bonding shall conform to CSA C22.2 No.41, 

‘Grounding and Bonding Equipment’. 

 

.2 Ground and bond conductors shall be stranded copper RWU90 cross-link, 

insulation color green, and shall conform to CSA C22.2 No.38-M, type 

RWU90 cross-link. 

 

.3 Ground/Lightning Electrodes shall be copperclad steel rods, 20mm 

diameter by 3.0m in length. 

 

.4  Ground/Lightning Electrode Connectors Ground rods shall be equipped 

with a brass wire connector clamp. 

 

3. EXECUTION 

 

3.1 Installation 

 

.1 When a power supply cabinet is included on the Drawings, the intersection 

service ground will be connected to the power supply cabinet and shall 

consist of a minimum three 20 mm diameter x 3.0 m long copperclad 

ground electrodes, spaced 3.0 m apart on a #6 AWG bare copper ground 

conductor, and arranged in an equilateral triangle formation. The service 

ground shall be bonded to the neutral side of the main power disconnect 

breaker with one continuous #6 AWG conductor. The intersection service 

ground electrodes shall be installed at a minimum of 5.5 m from both the 

traffic control cabinet and the power supply cabinet. 

 

.2 A #8 AWG green bonding conductor shall be installed from the power 

supply service cabinet to the traffic control cabinet and to each traffic 

signal pole and street light pole supplied by the power supply service 

cabinet. Where bonding conductors are spliced in a junction box, a copper 

split bolt connector shall be used to join the associated conductors 

together. From each pole fixture, a bonding conductor shall be installed to 

the bonding stud at the base of each pole. Lightning electrodes are to be 

connected to the bonding stud at the base of each pole. 

 

3.2 Inspections / Testing 

 

.1 Inspections and testing shall be completed as specified in Section 

 34 41 13 Traffic Signals – General. 

 

END OF SECTION
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34 41 13.19 Conduits 

 

1. GENERAL 

 

This Section specifies requirements for conduit in the supply and installation of traffic signals. 

 

1.1 Related Work 

 

.1  Concrete Encased Duct Banks and Manholes Section 33 65 73 

.2 Direct Buried Underground Cable Ducts Section 33 65 76 

.3 Underground Ducts for Road Crossings Section 33 65 77 

.4 Preducting for City-Owned Fibre Section 33 65 78 

.5 Traffic Signals - General Section 34 41 13  

.6 Wire and Cable Section 34 41 13.13  

.7 Grounding and Bonding Section 34 41 13.16 

.8 Junction Boxes  Section 34 41 13.23  

.9 Precast Pole Base  Section 34 41 13.26  

.10 Cast-in-Place Pole Base  Section 34 41 13.29  

.11 Galvanized Steel Pole Bases  Section 34 41 13.33  

.12 Signal Supports  Section 34 41 13.36  

.13 Signal Heads, Fixtures and Accessories  Section 34 41 13.39  

.14 Precast Controller Base  Section 34 41 16.13  

.15 Traffic Controller and Cabinet Section 34 41 16.16  

.16 Pedestrian Actuated Flashing Signal Control Unit Section 34 41 16.19  

.17 Detector Loop Section 34 41 23.13  

1.2 Measurement Procedures 

 

.1 Conduit installed by the trench excavation method will be measured by the 

length in metres of conduit complete in place with pull ropes. Length of 

conduits shall be measured based on the horizontal distance between 

conduit termination points (i.e. junction box, pole base, or controller 
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cabinet base). The vertical portion of the conduits (such as bends into pole 

bases, junction boxes, controller base, or up the wooden power pole) shall 

be measured by adding a measurement of 1 m of conduit to the conduit 

quantity at each conduit termination point. 

 

.2 Conduit installed by the trench excavation method will be paid for at the 

price bid per metre for “Supply and Install - Conduits by Trench 

Excavation” for each type of conduit supplied and installed. Payment will 

be full compensation for excavating and preparing the base, supplying, 

hauling, and placing select backfill material, supplying and installing all 

conduit materials, backfilling, compacting, site restoration, traffic 

accommodation, and all labour, equipment, tools, and incidentals 

necessary to complete the work in accordance with the plans and 

specifications herein. 

 

.3 Pushed conduit installation shall be measured by the length in metres of 

the augured hole. Any remaining conduit extension beyond the augured 

hole shall be measured as conduit installation by trench excavation. 

Length of conduits shall be measured based on the horizontal distance 

between conduit termination points (i.e. junction box, pole base, or 

controller cabinet base). The vertical portion of the conduits (such as 

bends into pole bases, junction boxes, controller base, or up the wooden 

power pole) shall be measured by adding a measurement of 1 m of conduit 

to the conduit quantity at each conduit termination point. 

 

.4 Pushed conduit installation will be paid at the price bid per metre for 

"Supply and Install – Pushed Conduits" for each type of conduit supplied 

and installed with pull ropes. Payment will be full compensation for traffic 

accommodation, excavating, preparing and backfilling of the pit 

excavation, supplying and installing all conduit materials, compacting, site 

restoration, and all labour, equipment, tools and incidentals necessary to 

complete the work in accordance with the plans and specifications herein. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 The Contractor shall supply the conduit with all necessary couplings, 

fittings and cement. 

 

.2 Flexible conduit for underground electrical installation shall be heavy duty 

75 psi medium density polyethylene made to quality assurance Z299.3. 

 

.3 Rigid conduit for underground electrical installation shall be of the 

following 1) Polyvinyl Chloride (PVC), type DB2 or 2) Reinforced 

Thermosetting Resin Conduit (RTRC) conforming to CSA Standards 

C22.2 No.211.1 and C22.2 No. 211.3 respectively or 3) Septacon PVC 

conduit conforming to CSA 22.2 No 211.3.  However, the City’s 
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preference is to use continuous HDPE conduit conforming to CSA 

Standards C22.2 No. 327-18 for conduits that are installed via HDD 

(horizontal directional drilling) and are below the road surface.  

 

.4 Fish wire (brace wire) shall be 3.66 mm soft galvanized wire with a 

minimum weight of 2.5 kg per 30.5 m of wire. 

 

.5 Conduit locating pins shall be 450 mm X 12 mm bent steel, deformed 

bars, or 300 mm X 10 mm spikes, as required. 

 

.6 Only factory bends are acceptable for Type DB2 PVC conduits. Field 

fabrication of couplings, adapters, bends, and fittings for DB2 conduits 

will not be accepted. 

 

.7 Trench marker tape shall be 250mm wide yellow plastic tape, labelled 

"CAUTION – ELECTRICAL WIRE BURIED BELOW" at minimum 

0.5m intervals. 

 

3. EXECUTION 

 

3.1 Preparation 

 

.1 Clean pipes and fittings of debris and water before installation. Carefully 

inspect materials for defects before installing. Remove defective materials 

from site. 

 

3.2 Trenching, Bedding, and Backfill 

 

.1 Do trenching, bedding, and backfill in accordance with Section 

31 23 33.01. 

 

.2 Trench alignment and depth require approval prior to placing bedding 

material or pipe. 

 

.3 The Engineer shall be notified prior to backfilling over any electrical 

conduits. Trenches shall not be excessively wet and shall not contain pools 

of water during backfilling.  

 

.4 All backfill shall be compacted to 98 % Standard Proctor density. All 

backfill shall be free of frozen materials, lumps of ice and snow. 

 

3.3 Installation 

 

.1 Refer to Section 33 65 76 for general requirements related to conduit 

installations. Additional requirements related to conduit works in a traffic 

signals project are provided in this Section. 

.2 The Contractor shall install the conduits in accordance with the size, 

quantity, location, and installation method as specified on the Drawings. If 
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the installation method is not specified on the Drawings, approval from the 

Engineer shall be obtained prior to conduit installation. Any deviation 

from the design on the Drawings shall be pre-approved by the Engineer. 

.3 For traffic signal work, all underground conduit runs underneath a 

roadway surface shall typically be installed at a minimum depth of 1.2m. 

Where it is necessary for conduits to cross over other conduits, a minimum 

separation of 300mm shall be provided between the crossing conduits. 

Where it is necessary for conduits to cross over utilities, a minimum 

separation of 500mm shall be maintained. Where local authorities have 

different separation requirements from their underground utilities, the 

more stringent (i.e. farther apart) requirements will govern unless 

otherwise authorized by the Engineer, the Owner, or representative of the 

local authority. Where conduits are installed prior to placing roadbed 

granular materials, the conduits shall be protected with a minimum cover 

of 300mm of materials compacted to 98% Standard Proctor density. 

 

.4 All conduits shall be installed free from dents and bruises and, as soon as 

installed, shall have the ends plugged to prevent the entrance of dirt or 

moisture. All conduits shall be thoroughly cleaned out before installation 

of conductors. All unused conduits shall be capped. Multiple bends in 

opposing directions are not permitted. 

 

.5 Conduit entrances into junction boxes designated for fibre optic cable 

installation shall be installed so that conduit designated for communication 

is capable of accommodating a minimum of 230mm bend radius and a 

minimum of 300mm clearance from the top of the cable bend to the top of 

the junction box. 

 

.6 The Contractor shall demonstrate to the Engineer the conditions of conduit 

connections by using an air compressor to blow a suitably sized Styrofoam 

ball through the conduit system. 

 

.7 The Contractor shall use a red pen to record the location, alignment, 

quantity, size, installed depth, and installation method of all conduits on 

the Drawings provided by the Engineer. Any deviation from the Drawings 

shall be clearly marked. 

 

.8 Conduits installed by trench excavation must be backfilled with a trench 

marker tape placed 300mm below ground level, or provide at least 300mm 

separation above the installed conduit. 

 

3.4 Inspections / Testing 

 

.1 Inspections and testing shall be completed as specified in Section  

 34 41 13 Traffic Signals – General. 

 

 

END OF SECTION 
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34 41 13.23 Junction Boxes 

 

1. GENERAL 

 

This Section specifies requirements for Junction Boxes in the supply and installation traffic 

signals. 

 

1.1 Related Work 

  

.1 Traffic Signals - General Section 34 41 13  

.2 Wire and Cable Section 34 41 13.13  

.3 Grounding and Bonding Section 34 41 13.16 

.4 Conduits  Section 34 41 13.19  

.5 Precast Pole Base  Section 34 41 13.26  

.6 Cast-in-Place Pole Base  Section 34 41 13.29  

.7 Galvanized Steel Pole Bases  Section 34 41 13.33  

.8 Signal Supports  Section 34 41 13.36  

.9 Signal Heads, Fixtures and Accessories  Section 34 41 13.39  

.10 Precast Controller Base  Section 34 41 16.13  

.11 Traffic Controller and Cabinet Section 34 41 16.16  

.12 Pedestrian Actuated Flashing Signal Control Unit Section 34 41 16.19  

.13 Detector Loop Section 34 41 23.13  

1.2 Material Acquisition 

 

.1 The Contractor shall provide technical specifications or product 

information on junction boxes for approval by the Engineer prior to 

ordering the noted equipment and accessories: 

 

1.3 Measurement Procedures 

 

.1 The supply and installation of junction boxes will be paid for at the unit 

price bid for "Supply and Install - Junction Box" for each type of junction 

box supplied and installed. Payment will be full compensation for the 

supply of junction boxes, traffic accommodation, excavating, installing, 

compacting, site restoration, and all labour, equipment, tools and 
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incidentals necessary to complete the work in accordance with the plans 

and specifications herein. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Junction boxes shall be of polymer concrete and shall be of suitable sizes.  

 

.2 The boxes shall have a removable cover equipped with bolts and threaded 

holes in the cover to facilitate removal of the cover after sealing.  

 

3. EXECUTION 

 

3.1 Installation 

 

.1 The Contractor shall install junction boxes in accordance with the size and 

location as specified on the Underground Installations plan on the 

Drawings. Any deviation from the design on the Drawings shall be pre-

approved by the Engineer. Field location of all junction boxes shall be 

approved by the Engineer. 

 

.2 Junction boxes shall be rested on a 100mm layer of 20 mm gravel 

compacted to 98 % Standard Proctor density. The cover of the junction 

boxes shall be level with the surrounding surface. Ground surface adjacent 

to a junction box should provide slope to direct surface runoff away from 

the junction box. 

 

.3 The Contractor shall use a red pen to record the location, quantity, and 

size of all junction boxes on the Drawings provided by the Engineer. Any 

deviation from the Drawings shall be clearly marked. 

 

3.2 Inspections / Testing 

 

.1 Inspections and testing shall be completed as specified in Section 

 34 41 13 Traffic Signals – General. 

 

 

END OF SECTION 
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34 41 13.26 Precast Pole Bases 

 

1. GENERAL 

 

This Section specifies requirements for Precast Pole Bases in the supply and installation traffic 

signals. 

 

1.1 Related Work 

 

.1 Traffic Signals - General Section 34 41 13  

.2 Wire and Cable Section 34 41 13.13  

.3 Grounding and Bonding Section 34 41 13.16 

.4 Conduits  Section 34 41 13.19  

.5 Junction Boxes  Section 34 41 13.23  

.6 Cast-in-Place Pole Base  Section 34 41 13.29  

.7 Galvanized Steel Pole Bases  Section 34 41 13.33  

.8 Signal Supports  Section 34 41 13.36  

.9 Signal Heads, Fixtures and Accessories  Section 34 41 13.39  

.10 Precast Controller Base  Section 34 41 16.13  

.11 Traffic Controller and Cabinet Section 34 41 16.16  

.12 Pedestrian Actuated Flashing Signal Control Unit Section 34 41 16.19  

.13 Detector Loop Section 34 41 23.13  

1.2 Material Acquisition 

 

.1 The Contractor shall provide Shop drawings for precast pole bases for 

approval by the Engineer prior to ordering. 

 

1.3 Measurement Procedures 

 

.1 The supply and installation of precast pole bases will be paid for at the 

unit price bid for "Supply and Install - Precast Pole Base" for each type of 

precast pole base supplied and installed. This payment will be full 

compensation for supply of base, transporting the base to site, traffic 

accommodation, excavating, installing, compacting, site restoration, and 
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all labour, equipment, tools and incidentals necessary to complete the 

work in accordance with the plans and specifications herein. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Concrete for the precast pole bases shall have minimum 28-day strength of 

30 MPa concrete in accordance with CAN3-A23.1-M90. Concrete shall be 

Type 50, Class C, in accordance with Section 03 05 00. The Contractor 

shall supply galvanized steel anchor bolts c/w nuts, washers and nut 

covers.  

 

.2 Precast pole bases for pedestal poles shall be constructed as per the 

requirements outlined in the Standard Drawings.  

 

.3 Precast pole bases for traffic poles with arm span of 9 m or less shall be 

constructed as per the requirements outlined in the Standard Drawings. 

 

3. EXECUTION 

 

3.1 Foundations 

 

.1 The locations of the precast pole bases shall be as specified on the 

Drawings, and will be subject to field confirmation by the Engineer. If 

obstructions or other existing conditions cause problems with the 

placement of the traffic pole bases or cabinet bases, the Engineer may 

direct that a different location be used. Any deviation from the design on 

the Drawings must be pre-approved by the Engineer. The Contractor shall 

use a red pen to record the approved as-built location, quantity and size of 

all pole bases on the Drawings. 

 

3.2 Installation 

 

.1 Excavations required for the installation of the precast pole bases shall be 

performed in such a manner as to avoid any unnecessary damage to 

streets, sidewalks, landscaping and other improvements. Excavation shall 

not be performed until immediately before installation of the precast 

concrete bases. At the end of each working period, all excavations shall be 

barricaded or covered, or both, to provide safe passage for pedestrian and 

vehicular traffic. 

 

.2 Precast concrete pole bases shall rest directly and solidly on the bottom of 

the hole. The top of the pole bases shall be up to 25mm above the existing 

or new curb and sidewalk, or up to 100mm above finished grade where 

there is no curb or sidewalk, except in sloped areas where they shall be up 

to 300mm above finished grade or as per requirements shown on the 

Drawings. 
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.3 A 900mm diameter hole shall be excavated either by auger or hydrovac 

for precast concrete pole bases for cantilever or cantilever combination 

poles. A 600mm diameter hole shall be excavated for precast pole bases 

for pedestal poles. The Contractor shall thoroughly compact the bottom of 

the hole. Unsuitable material at the bottom of the holes shall be replaced 

with granular material. All surplus excavated materials shall be properly 

disposed of within 48 hours by the Contractor. 

 

.4 Excavated material from auguring the foundation holes shall not be used 

for backfilling around a precasted concrete pole base. Lean mix concrete 

with a minimum 15 MPa 28 day compressive strength shall be used for 

backfilling 

 

.5 Situations where more stringent tolerance limits are required will be 

indicated in the Special Provisions or on the Drawings. The more stringent 

tolerance limits shall be adhered to. 

 

3.3 Inspections / Testing 

 

.1 Inspections and testing shall be completed as specified in Section 

 34 41 13 Traffic Signals – General. 

 

3.4 Tolerance Limits 

 

.1 Allowable tolerances for precast pole bases are as follows: 

 

Pole Bases:  Horizontal location (pole base centre)      +/- 50 mm 

 

   Vertical location (top of pole base)         +/- 25 mm 

 

Anchor Bolts:  Horizontal location (relative to centre of pole base) 

 +/- 25 mm 

    

   Bolt circle diameter (B.C.D.)          +/- 10 mm 

    

   Vertical location (from top of pole base)  +/- 15 mm 

 

.2 Situations where more stringent tolerance limits are required will be 

indicated in the Special Provisions or on the Drawings. The more stringent 

tolerance limits shall be adhered to. 

 

 

END OF SECTION
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34 41 13.29 Cast-In-Place Pole Base 

 

1. GENERAL 

 

This Section specifies requirements for Cast-in-Place Pole Bases in the supply and installation 

traffic signals. 

 

1.1 Related Work 

 

.1 Traffic Signals - General Section 34 41 13  

.2 Wire and Cable Section 34 41 13.13  

.3 Grounding and Bonding Section 34 41 13.16 

.4 Conduits  Section 34 41 13.19  

.5 Junction Boxes  Section 34 41 13.23  

.6 Precast Pole Base  Section 34 41 13.26  

.7 Galvanized Steel Pole Bases  Section 34 41 13.33  

.8 Signal Supports  Section 34 41 13.36  

.9 Signal Heads, Fixtures and Accessories  Section 34 41 13.39  

.10 Precast Controller Base  Section 34 41 16.13  

.11 Traffic Controller and Cabinet Section 34 41 16.16  

.12 Pedestrian Actuated Flashing Signal Control Unit Section 34 41 16.19  

.13 Detector Loop Section 34 41 23.13  

1.2 Measurement Procedures 

 

.1 The supply and installation of cast-in-place pole bases will be paid for at 

the unit price bid for "Supply and Install - Cast-In-Place Pole Base" for 

each type of pole base casted and installed. Payment will be full 

compensation for supplying the anchor bolts, transporting the rebar steel 

cage and the bolt assembly to site, traffic accommodation, excavating, 

installing, concreting, site restoration, and all labour, equipment, tools and 

incidentals necessary to complete the work in accordance with the plans 

and specifications herein. 
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2. PRODUCTS 

 

2.1 Materials 

 

.1 Cast-in-place pole bases shall be constructed of concrete using Type 50 

sulphate resistant cement to give minimum compressive cylinder strength 

of 30 MPa in 28-days for Class C exposure with 20mm nominal size 

coarse aggregate, slump at point at time of discharge maximum 100mm 

and minimum 50mm. Air content shall he between 5.5% and 8%. 

Maximum water cement ratio shall be 0.45 by mass. 

 

.2 Cast-in-place concrete pole bases for pedestal poles shall be constructed as 

per the requirements outlined in the Standard Drawings. 

 

.3 Cast-in-place concrete pole bases for advance warning signal poles with 

an arm span up to 9m and for traffic poles with an arm span up to 11m 

shall be constructed as per the requirements outlined in the Standard 

Drawings. 

 

.4 Cast-in-place concrete pole bases for advance warning signal poles with 

an arm span up to 11m and for traffic poles with an arm span up to 15m 

shall be constructed as per the requirements outlined in the Standard 

Drawings. 

 

3. EXECUTION 

 

3.1 Installation 

 

3.1.1 Foundations 

 

.1 The locations of the cast-in-place traffic pole bases shall be as specified on 

the Drawings, and will be subject to field confirmation by the Engineer. If 

obstructions or other existing conditions cause problems with the 

placement of the traffic pole bases or cabinet bases, the Engineer may 

direct that a different location be used. Any deviation from the design on 

the Drawings must be pre-approved by the Engineer. The Contractor shall 

use a red pen to record the approved as-built location, quantity and size of 

all pole bases on the Drawings. 

 

3.1.2 Cast-In-Place Pole Base 

 

.1 Install casing for pole bases as per dimensions specified on the Pole 

Schedule on the Drawings. 

 

.2 Steel cage for the cast-in-place pole base must be constructed as per the 

reinforcement quantities, lengths and dimensions as per the Standard 

Drawings. The anchor rods for the signal supports shall be physically 

bonded to the steel cage by either spot welds or reinforcements ties. The 
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anchor rod assembly shall be centered on the pole base. The Contractor 

shall use 50mm concrete spacer blocks at the perimeter of the steel cage 

assembly and the sonotube shall be erected to plumb. If the sonotube is not 

positioned to plumb, it must be extracted and the drill hole or hydrovac 

hole be enlarged so that the sonotube can be positioned vertically. 

 

.3 The anchor rod shall be positioned so that the erected mast arm on the 

signal support shall be perpendicular to the approaching travel lanes, 

unless specified otherwise on the Drawings. Before the concrete is poured, 

the steel cage and the sonotube must be ready and in position, and the 

anchor rod assembly must be secured to the steel cage and wrapped to 

protect the anchor bolt assembly from the concrete pour. The Contractor 

shall use a template that matches the pole base when installing anchor 

bolts in cast in place bases. 

 

.4 A 25mm chamfer shall be provided by using preformed formwork around 

the inside ring of the sonotube for the purpose of establishing the top level 

of the pole base, provide a reference point for finishing the top of pole 

base, and to form a 25mm chamfer around the perimeter of the top of the 

finished pole base. The length of anchor rod protruding from the top of the 

pole base shall be as per the Standard Drawings. 

 

.5 Place concrete in accordance with CAN3-A23.1. Use Hot Weather 

Concrete protection procedures when air temperature is at or above 25 

degrees Celsius. Use Cold Weather Concrete protection procedures when 

air temperature is at or below 5 degrees Celsius. Concrete shall not be 

placed on frozen subgrade or subbase. Water shall not be added to the 

concrete after the concrete truck arrives at the work site. 

 

.6 Obtain approval from the Engineer before placing concrete. Steel cage for 

pole base shall be checked before concreting for cleanliness, secure 

connection to anchor bolts, and a minimum 50mm cover between steel 

cage and the sonotube casing or the drilled hole. Copies of the concrete 

tickets shall be submitted to the Engineer after concreting as a record of 

the type of concrete used and the ambient conditions during concreting. 

 

.7 Situations where more stringent tolerance limits are required will be 

indicated in the Special Provisions or on the Drawings. The more stringent 

tolerance limits shall be adhered to. 

 

3.2 Inspections / Testing 

 

.1 Inspections and testing shall be completed as specified in Section 

 34 41 13 Traffic Signals – General. 
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3.3 Tolerance Limits 

 

.1 Ensure pile casing and anchor bolts are not disturbed during concrete 

placement. The allowable tolerances for the cast-in-place concrete pole 

bases are as follows: 

 

a) Pole Bases: Horizontal location (pole base centre)      +/- 50 mm 

 

Vertical location (top of pole base)        +/- 25 mm 

 

Vertical plumb (side of pole base)     +/- 5 degrees 

 

Difference in 2 diameter measurements      < 10 mm 

(roundness – 900 mm dia. pole base) 

 

Difference in 2 diameter measurements        < 8 mm 

(roundness – 750 mm dia. pole base) 

 

Difference in 2 diameter measurements        < 5 mm 

(roundness – 450 mm dia. pole base) 

 

b) Anchor Bolts: Horizontal location  

(relative to centre of pole base)         +/- 25 mm 

 

Orientation of the anchor bolt             +/- 10 degrees 

 

Vertical location (from top of pole base)  +/- 15 mm 

 

c) The above tolerances shall be measured and checked by the 

Engineer after the concrete is set and the sonotube casing is 

stripped from the pole base. 

 

 

END OF SECTION 
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34 41 13.33 Galvanized Steel Pole Bases 

 

1. GENERAL 

 

This Section specifies requirements for Galvanized Steel Helix Pedestal Pole Bases in the supply 

and installation traffic signals. 

 

1.1 Related Work 

 

.1 Traffic Signals - General Section 34 41 13  

.2 Wire and Cable Section 34 41 13.13  

.3 Grounding and Bonding Section 34 41 13.16 

.4 Conduits  Section 34 41 13.19  

.5 Junction Boxes  Section 34 41 13.23  

.6 Precast Pole Base  Section 34 41 13.26  

.7 Cast-in-Place Pole Base  Section 34 41 13.29  

.8 Signal Supports  Section 34 41 13.36  

.9 Signal Heads, Fixtures and Accessories  Section 34 41 13.39  

.10 Precast Controller Base  Section 34 41 16.13  

.11 Traffic Controller and Cabinet Section 34 41 16.16  

.12 Pedestrian Actuated Flashing Signal Control Unit Section 34 41 16.19  

.13 Detector Loop Section 34 41 23.13  

1.2 Fabrication Design Criteria 

 

1.2.1 Galvanized Steel Helix Pedestal Pole Base 

 

.1 The steel helix pole base shall be designed to support a loading 

which corresponds to a 5m tall pedestal pole with 2 four-section 

signal head unit side-mounted at the upper section of the pole. 

Additional loadings are a 60cm x 75cm sign and a 60cm x 60cm 

sign mounted below the four-section signal heads. 
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1.2.2 Galvanized Steel Rotatable Base 

 

.1 The rotatable base shall be designed so that a maximum rotating 

angle of 90 degrees is allowed. This can be achieved by fabricating 

a stop-end anchor at the underside of the top plate and on the side 

of the main rotatable base exterior wall tubing. 

 

.2 The rotatable base shall be designed to support the loading outlined 

in Section 8.2.4, Signal Supports, based on the following arm 

mounting heights with the rotatable base attached: traffic sign 

poles – 6.7m above top of concrete pole base; traffic signal poles – 

6.5m above top of concrete pole base. 

 

.3 Loading calculation shall be based on a wind speed of 160 km/h 

and a 12.7mm layer of ice load on one side of the structure / sign 

surfaces. 

 

1.3 Measurement Procedures 

 

.1 The supply and installation of steel helix pole bases and rotatable pole 

bases will be paid for at the unit price bid for "Supply and Install - Steel 

Helix Pole Base" and "Supply and Install – Rotatable Pole Base" for each 

type of the pole bases supplied and installed. Payment will be full 

compensation for fabrication of base, transporting the base to site, traffic 

accommodation, installing, site restoration, and all labour, equipment, 

tools and incidentals necessary to complete the work in accordance with 

the plans and specifications herein. 

 

2. PRODUCTS 

 

2.1 Materials 

 

2.1.1 Galvanized Steel Helix Pedestal Pole Base 

 

.1 Steel helix pedestal pole base shall be fabricated to fit a bolt circle 

diameter (B.C.D.) of 280mm and for four 25mm anchor bolts. 

 

2.1.2 Galvanized Steel Rotatable Base 

 

.1 Rotatable bases for traffic poles and advance warning signal poles 

shall be hot dip galvanized in accordance with C.S.A. standard 

G164-M.  

 

.2 Rotatable pole bases shall be fabricated to fit a B.C.D. of 400 mm 

and for four 35mm anchor bolts. The maximum height for the 

rotatable pole base shall be 800mm. A centre hole with a minimum 

diameter of 150mm shall be provided through the base.  
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.3 A 40mm diameter hole should be provided on both stop-end 

anchors to allow the top plate to be locked in place after it is 

rotated. 

 

.4 Welding for the rotatable base shall be done by a CWB certified 

company. All welding shall conform to CSA Standard W59 and 

shall be performed by welders or welding operators qualified under 

CSA Standard W47.1. SMAW process shall use E48018 or 

E48018-1 classification electrode. FMAW process shall use 

E480XT-X classification electrode. GMAW process shall use 

E480S-X classification electrode. All welding shall be completed 

prior to galvanizing. Welding activities shall not be permitted in 

the field without adequate protection from public viewing. 

 

3. EXECUTION 

 

3.1 Preparation 

 

.1 Clean pipes and fittings of debris and water before installation. Carefully 

inspect materials for defects before installing. Remove defective materials 

from site. 

 

3.2 Inspections / Testing 

 

.1 Inspections and testing shall be completed as specified in Section 

 34 41 13 Traffic Signals – General. 

 

3.3 Tolerance Limits 

 

The allowable tolerances for the helix pole bases are as follows: 

 

Tolerance Limits: 

 

Pole Bases:  Horizontal location  

(pole base centre)     +/- 50 mm 

 

Vertical location (top of pole base)  +/- 25 mm 

 

Anchor Bolts:  Horizontal location  

(relative to centre of pole base)  +/- 25 mm 

 

Bolt circle diameter (B.C.D.)   +/- 10 mm 

 

Vertical location (from top of pole base) +/- 15 mm 

 

.2 Situations where more stringent tolerance limits are required will be 

indicated in the Special Provisions or on the Drawings. The more stringent 

tolerance limits shall be adhered to. 
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END OF SECTION
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34 41 13.36 Signal Supports 

 

1. GENERAL 

 

This Section specifies requirements for Signal Supports in the supply and installation traffic 

signals. 

 

1.1 Related Work 

 

.1 Traffic Signals - General Section 34 41 13  

.2 Wire and Cable Section 34 41 13.13  

.3 Grounding and Bonding Section 34 41 13.16 

.4 Conduits  Section 34 41 13.19  

.5 Junction Boxes  Section 34 41 13.23  

.6 Precast Pole Base  Section 34 41 13.26  

.7 Cast-in-Place Pole Base  Section 34 41 13.29  

.8 Galvanized Steel Pole Bases  Section 34 41 13.33  

.9 Signal Heads, Fixtures and Accessories  Section 34 41 13.39  

.10 Precast Controller Base  Section 34 41 16.13  

.11 Traffic Controller and Cabinet Section 34 41 16.16  

.12 Pedestrian Actuated Flashing Signal Control Unit Section 34 41 16.19  

.13 Detector Loop Section 34 41 23.13  

1.2 Fabrication Design Criteria 

 

1.2.1 Live Loads 

 

 .1 The wind drag coefficient of the latest National Building Code of 

Canada for either octagonal section or round section shafts and 

where other cross sectional shapes are employed shall be utilized 

in the design. All safety factors shall be in accordance with 

A.I.S.C. Steel Construction Manual for wind and seismic stresses, 

or a minimum of 1.25:1 based on the published yield strength of 

the material. 
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 .2 The structural design criteria shall be for wind velocities up to and 

including 160 km/h upon the total effective area of the signal 

structures and fittings. The loading shall include ice load based on 

12.7 mm ice thickness on all faces of structure members and on 

one face of the sign load. 

 

1.2.2 Dead Loads 

 

 .1 For Pedestal Poles (Centre Median) 

 

 a)  Two four-section signal heads mounted back to back on the 

pole. Each signal head has a weight of 20 kg, and 

 

b)  Any combination of signal heads or signs of which the 

projected area is not to exceed 2.0 square metres. 

 

 .2 For Combination Cantilever Signal Poles 

 

a) Three traffic signal heads each with maximum projected 

area of one square metre and weight of 20 kg each on the 

mast arm. The three signals on the traffic arm are to be 

located 0.5m, 3.8m, and 7.5m inward from the end of the 

arm, and 

 

b) Three 75cm x 75cm aluminum signs mounted at 0.2m, 

3.5m, and 7.2m inward from the end of the arm, and 

 

c) Two pedestrian signals with a maximum projected area of 

one square metre and weight of 20 kg, to be mounted on 

the pole shaft along with a side mounted traffic signal with 

weight of 20 kg and projected area of one square metre. 

 

d) A streetlight extension section with height of 5.7m (total 

structure height of combination pole shall be 12.2m) and 

reaching 1.8m towards the road. 

 

e) Pole shafts for signal poles with arm span of 11m or less 

shall be designed to support the loading of an 11m arm 

with the above-mentioned loadings.  

 

f) Pole shafts for signal poles with arm span of 15m or less 

shall designed to support the loading of a 15m arm with the 

above mentioned loadings. 
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 .3 For Cantilever Sign Poles: 

 

a) One sign 1.8m x 2.4m in dimensions on 20mm thick 

marine plywood c/w high intensity retro-reflective sheeting 

for the sign face (weight - 65 kg), and 

 

b) Two 20cm diameter amber beacons (weight - 10 kg), and 

 

c) Angle irons to mount sign (weight - 45 kg) 

 

d) Pole shafts for sign poles with arm span of 9m or less shall 

be designed to support the loading of a 9m arm with the 

above-mentioned loadings. 

 

e) Pole shafts for sign poles with arm span of 11m or less 

shall be designed to support the loading of an 11m arm 

with the above mentioned loadings. 

 

 .4 Pole Setting Features (Anchorage) 

 

a) The design may be such that the vertical shaft be inserted 

into the base plate and attached with two circumferential 

welds. 

 

b)  The base plate shall be designed for accommodating a 

single nut cover. Nut covers are to be supplied and the nut 

covers are to be attached to the poles by means of brass cap 

screws or other approved methods. 

 

1.3 Material Acquisition 

 

The Contractor shall provide Shop drawings for signal poles for approval by the 

Engineer prior to ordering the noted equipment and accessories: 

 

1.4 Measurement Procedures 

 

.1 The Supply and Installation of signal poles shall be paid for at the unit 

price bid of "Supply and Install Galvanized Steel Signal Pole" for each 

type, reach, and mounting height of signal pole supplied, delivered, 

assembled, and installed on pole bases. Payment will be full compensation 

for supply of all labour, materials, equipment, tools and incidentals 

necessary to complete the work. 

 

.2 The Supply and Installation of sign poles shall be paid for at the unit price 

bid of "Supply and Install Galvanized Steel Sign Pole" for each type, 

reach, and mounting height of sign pole supplied, delivered, assembled 

and installed on pole bases. Payment will be full compensation for supply 
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of all labour, materials, equipment, tools and incidentals necessary to 

complete the work. 

 

1.5 Refinishing Poles 

 

.1 Minor "touch-up" of localized pole surface areas that are damaged during 

transportation and erection, at opening of drilled areas or at welding 

surface shall be considered incidental to a typical traffic signal project. No 

measurement shall be made for any costs incurred by the Contractor for 

minor touch-up. 

 

2. PRODUCTS 

 

2.1 Manufacturer’s Identification 

 

.1 Each structure supplied shall be fully identified by permanent markings on 

the walls of the structure (arm and trunk). The permanent markings shall 

be stamped or welded on the structures and as per the requirements 

specified in the following convention: 

 

Pole Identifications shall show: 

 

a) Name of manufacturer 

 

b) Year of manufacturing 

 

c) Type of pole 

 

d) Dimension / span / height of pole 

 

e) Bolt circle diameter 

 

2.2 Materials 

 

.1 The pole support structures shall be continuously tapered of polygonal 

cross sections presenting good visual appearance. With the anchor base 

mounted in a horizontal plane, the upright pole section shall be in a true 

vertical position. With the upright section in the true vertical position, the 

overhang cross section shall be 90 degrees to the direction of the 

horizontal plane. All materials used shall conform to the latest edition of 

C.S.A Standard G40.21 44W, ASTM Standard A570 Grade D or ASTM 

Standard A36 as a minimum requirement. Only new materials shall be 

used in its construction. 

 

.2 The signal / sign pole shall meet the following requirements: 

 

a)  Each base plate shall have 4 bolt holes equally spaced around the 

bolt circle. The rectangular center of the two bolt holes shall be 
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parallel with the neutral plane of the pole shaft. The bolt holes 

shall be elongated so that it can be fitted onto pole bases with 

B.C.D. of either 395mm (15.5") or 405mm (16"). Width of bolt 

hole slot shall be 45mm (1¾") plus/minus 1.6mm (1/16") 

 

b) The pedestal pole shall be 120mm across flats at the top with a 

115mm O.D. x 100mm long tenon. The pole shall come with an 

end cap. 5. B.C.D. dimensions and anchor bolt sizes shall meet the 

requirements outlined in the Standard Drawings. 

 

.3 The steel plates (flange) shall have 8 bolt holes equally spaced. A 100mm 

(4") diameter hole in flange and pole shaft shall be provided for electrical 

cable access, and centered in the flange. The 8 bolt holes in the flange 

shall be 28.5mm (1 1/8") in diameter. The 8 bolts supplied shall include 

washers and nuts and its sizes shall meet design criteria. 

 

.4 The surface finish for the traffic / sign poles shall be hot dip galvanized 

and shall meet all the requirements outlined in C.S.A. Standard G164-M. 

Pole refinishing materials shall be a cold galvanizing compound such as 

"Galvicon" or approved equivalent. 

 

.5 Fabrication and workmanship shall be in accordance with the latest edition 

of C.S.A. Specifications S16 and all workmanship shall be equal to the 

best practice in modern construction steel shops. The structure inside and 

outside shall be clear of any obstructions which will hamper the wiring of 

the traffic signal after erection. 

 

.6 Welding shall be undertaken only by a fabricator fully approved by the 

Canadian Welding Bureau to the requirements of C.S.A. Standard W47. 

Any circumferential welds shall develop 100% penetration of the material 

thickness. All welds shall be cleared of all slags and spatter. If future 

welding is done after cleaning, the welded metal and adjacent areas shall 

be cleaned, and all spatter removed. 

 

.7 Each pole shall include provision for electrical constructions in the form 

of hand holes of adequate size positioned 0.5m above the base plate and at 

the mast arm mounting level. The hand holes shall be adequately 

reinforced with a collar with covers secured in place by a 9.5mm (3/8") 

galvanized standard N.C. Hex bolt with anti-tampering cup washer.  

 

.8 Each pole shall be provided with 9.5mm x 38.1mm (3/8" x 1 1/2") N.C. 

galvanized bolt which shall be welded to the inside of the pole directly 

opposite the bottom hand hole. This stud shall be fitted with grounding 

lug, two washers, and a brass nut suitable for connecting the ground wire. 

.9 Wire access on the pole section: Four (4) only, 25mm (1") with 1360 kg 

(3,000 lbs) couplings complete with square recessed head plugs and 

spaced 90 degrees to each other at 3 m above the base plate shall be 
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provided. Recessed head plugs must have a lubricant on the threads to 

allow easy removal. 

 

.10 Wire access on the mast arm section: Three or four 25mm (1") diameter 

rubber grommets shall be provided at the following locations on the mast 

arm: 0.5m from the end, and every 3.7m, thereafter. 

 

.11 Luminaries shall be High Pressure Sodium complete with polycarbonate 

refractors and have integral 120/240 VAC regulated output constant 

wattage iso-lead (CWI) high power factor ballasts. 

 

.12 Photocell units shall be cadmium sulphide thermal delay type with built in 

surge and lightning protection. The photocell shall be load rated at a 

minimum of 1000 volt-amp. 

 

3. EXECUTION 

 

3.1 Installation 

 

3.1.1 Signal / Sign Poles 

 

.1 The signal / sign poles shall be plumbed by the Contractor so that 

they are vertical when viewed from all directions. The plumb will 

be checked by the Engineer and the Contractor shall make any 

adjustments which are necessary by installing leveling shims as 

required around the anchor bolts. If requested by the Engineer, the 

Contractor shall grout underneath the shimmed pole base plate 

with a flowable and expansive high-strength grout compound, such 

as Sika 232, designed for such purposes. The Contractor shall 

obtain approval from the Engineer prior to using a selected grout 

compound. 

 

.2 The signal poles shall be oriented so that the mast arms are 

perpendicular to the approaching travel lanes, unless specified 

otherwise on the Drawings. Where practical, the signal poles shall 

be positioned with the hand hole in the back of the pole or, if not 

possible, on the downstream traffic side of the pole. 

 

.3 Flange connections between all signal pole pieces shall be secured 

by means of bolts, washers and double nuts on each bolt in 

accordance with the torque recommended on the support structure 

shop drawings. 

 

3.2   Refinishing Poles 

 

.1 Any spots where the galvanizing of the signal poles is damaged 

due to drilling, tapping, reaming, welding or surface damage 

during transportation and erection shall be refinished with an 
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approved cold galvanizing compound. The application of the cold 

galvanizing compound shall be in accordance with the following: 

 

a) The surface preparation and application of the compound 

shall be performed under the supervision or authorization 

of the Engineer. Any unsupervised or unauthorized 

application shall be completely removed and redone under 

proper supervision at the Contractor's expense. 

 

b) The surface must be mechanically cleaned with a wire 

brush or grinder and chemically cleaned to remove all 

welding flux, grease, oil, rust, scale and other dirt. 

 

c) The surface shall be absolutely dry, and the ambient 

temperature shall be over 10oC. 

 

d) The cold galvanizing compound shall be thoroughly stirred 

before using until it has a completely uniform appearance. 

No thinning agent shall be added unless the Contractor is 

instructed to do so by the Engineer. 

 

e) A single brush coat shall be applied. This coat shall be as 

thick as possible without causing runs in the finished 

surface. 

  

f) The brush shall be dipped to the bottom of the can each 

time. Periodic stirring of the can during painting is 

required. 

 

g) Complete drying time can be as long as 48 hours so the 

application shall be timed so that the treated surface is not 

subject to damage or abrasion to other work within 48 

hours of the time of application. 

 

3.3 Inspections / Testing 

 

.1 Inspections and testing shall be completed as specified in Section 

 34 41 13 Traffic Signals – General. 

 

 

END OF SECTION
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34 41 13.39 Signal Heads, Fixtures, and Accessories 

 

1. GENERAL 

 

This Section specifies requirements for Signal Heads, Fixtures and Accessories in the supply and 

installation traffic signals. 

 

1.1 Related Work 

 

.1 Traffic Signals - General Section 34 41 13  

.2 Wire and Cable Section 34 41 13.13  

.3 Grounding and Bonding Section 34 41 13.16 

.4 Conduits  Section 34 41 13.19  

.5 Junction Boxes  Section 34 41 13.23  

.6 Precast Pole Base  Section 34 41 13.26  

.7 Cast-in-Place Pole Base  Section 34 41 13.29  

.8 Galvanized Steel Pole Bases  Section 34 41 13.33  

.9 Signal Supports  Section 34 41 13.36  

.10 Precast Controller Base  Section 34 41 16.13  

.11 Traffic Controller and Cabinet Section 34 41 16.16  

.12 Pedestrian Actuated Flashing Signal Control Unit Section 34 41 16.19  

.13 Detector Loop Section 34 41 23.13  

1.2 Fabrication Design Criteria 

 

.1 The design of the traffic signal head shall be such that the reflector 

assembly is hinged separately from the door assembly. 

 

.2 All pedestrian signal heads shall be designed to retain optical efficiency. 

Body, door and visor of pedestrian signal heads shall be traffic yellow, 

except in the downtown area where they will be black. 

 

.3 Microwave detectors shall be designed to allow a minimum detection 

range of 50 m and to trigger the operation of a traffic controller. 
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1.3 Measurement Procedures 

 

.1 The supply of signal head and other pole mounted traffic control fixtures 

will be paid for at the lump sum price bid for “supply-fixtures” for each 

type of pole mounted traffic control fixtures supplied and assembled (if 

required, e.g. signal head). Payment will be full compensation for supply 

of equipment and all labour, materials, tools, and incidentals to assemble 

the fixtures and the associated accessories, and shall also include all 

mounting hardware, visors, and backboards. 

 

.2 In the case of overhead signs such as special crosswalk and advance 

warning signal, the payment for the signs will also include the supply and 

assembly of the sign, amber beacons, and the mounting hardware for the 

oversized signs as per Standard Drawings TCS-F-520 and 525. 

 

.3 Installation of all pole mounted traffic control fixtures will be paid for at 

the unit price bid of "Install Fixtures on Pole ID" for all fixtures installed 

on each individual pole with the corresponding pole ID shown on the 

Drawings. Payment will be full compensation for traffic accommodation 

including detour signage and flag person (if required), supply for all 

mounting hardware, labour, equipment, tools, coverage / bagging of signal 

heads and pushbuttons prior to signal start-up, and incidentals including 

straps necessary to complete the work. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 All electrical equipment supplied shall be Canadian Standards Association 

(CSA) approved and/or approved for service entrance by the electrical 

inspection authority. 

 

.2 All traffic signal mounting hardware shall be painted Standard Traffic 

Yellow, except in the downtown area where they will be black. 

 

.3 Traffic and pedestrian signal heads optical system shall conform to the 

Institute of Transportation Engineer (ITE) specifications, the American 

Standards Association (ASA) specifications, and the specifications 

hereunder. The traffic and pedestrian signal heads shall be polycarbonate 

in design unless otherwise indicated. The fixture body of the traffic and 

pedestrian signals shall be traffic yellow, except in the downtown area 

where traffic heads, tunnel visors, doors, and back boards will be black. 

The doors and visors shall be traffic yellow. All Primary, Secondary and 

median heads shall have black backboards. All visors shall be tunnel 

visors. Refer to the Standard Drawings for mounting hardware 

requirements for traffic control fixtures on signal poles. All traffic and 

pedestrian signal lamps shall be LED with clear lens and with the 

following minimum electrical requirements: 
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a) All wiring and termination blocks shall meet the requirements of 

Section 13.02 of the ITE Vehicle Traffic Control Signal Heads 

(VTCSH) standards. Two secured, colour coded, 914 mm (36 in) 

long 600 V, 20 AWG minimum, jacketed wires, conforming to the 

National Electrical Code, rated for service at + 105 degrees 

Celsius, are to be provided for electrical connection. 

 

b) LED signal modules shall operate from a 60 +/- 3 cycle AC line 

power over a voltage range from 80 VAC RMS to 135 VAC RMS. 

The current draw shall be sufficient to ensure compatibility and 

proper triggering and operation of load current switches and 

conflict monitors in signal controller units the procuring agency 

has in use. 

 

i) Nominal operating voltage for all measurements shall be 

120 +/- 3 volts RMS. 

 

ii) Fluctuations in line voltage over the range of 80 VAC to 

135 VAC shall not affect luminous intensity by more than 

+/- 10 percent. 

 

iii) The LED circuitry shall prevent flicker at less than 100 Hz 

over the voltage range.  

 

iv) It must be ensured that the product will not show 

illumination for input voltages below 45 volts. 

 

c) The signal module on-board circuitry shall include voltage surge 

protection to withstand high repetition noise transients and low 

repetition, high-energy transients as stated in Section 2.1.6, of 

NEMA Standard TS-2, 1992. 

 

d) The individual LED light sources shall be wired so that a 

catastrophic failure of one LED light source shall result in the loss 

of not more than 20 percent of the signal module light output. 

 

e) The LED signal and associated on-board circuitry shall meet 

Federal Communications Commission (FCC) Title 47, Sub Part B, 

Section 15 regulations concerning the emission of electronic noise. 

Power Factor (PF) and AC Harmonics 

 

f) LED signal modules shall provide a power factor of 0.90 or greater 

when operated at nominal operating voltage, and 25 degrees 

Celsius (77 degrees Fahrenheit). 

 

g) Total harmonic distortion induced into an AC power line by an 

LED signal module, operated at nominal operating voltage, with a 

power consumption equal to or greater than 15 watts at 25 degrees 
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Celsius (77 degrees Fahrenheit) shall not exceed 20 percent. Total 

harmonic distortion induced into an AC power line by an LED 

signal module, operated at nominal operating voltage, with a 

power consumption less than 15 watts at 25 degrees Celsius (7 

degrees Fahrenheit) shall not exceed 40 percent. 

 

.4 All traffic signal modules shall have a minimum 8 to10 year design life. 

 

.5 All traffic signal heads shall be 300 mm in diameter with Standard Traffic 

Yellow Tunnel Visors. The signals shall come with 300 mm signal black 

backboards and all mounting hardware. The signal head shall be secured 

by a minimum of 2 latching bolts for the door assembly. 

 

.6 All pedestrian signal heads shall be of the standardized square head of 16” 

x 18” or as specified. 

 

.7 The background of all message and indication type lenses shall be an 

opaque grey ceramic, fired directly on the lens. The lens shall be made of 

impact resistant polycarbonate. 

 

.8 WALK and DON'T WALK message shall be symbolized to the standards 

outlined in the Manual of Uniform Traffic Control Devices for Canada. 

 

.9 Standard cowl/cutaway style visors shall be included. The colour shall be 

traffic yellow. 

 

.10 Pushbutton and pushbutton housing shall be cast using aluminum alloy. 

The pushbutton shall be controlled by low voltage relay switching, 

operating from 24 VAC / 12 VAC supply from the controller cabinet. 

 

.11 Pushbuttons shall have an isolator / LED latch module to enable a LED 

indicator light to come on once the push is pressed. Each pushbutton 

requires a switch circuit module to operate the 3 volt LED. A 4-channel 

isolator/latch module is needed to operate up to 4 pushbuttons, for a total 

of 16 pushbuttons per isolator/latch module. Each pedestrian movement at 

the intersection requires at least one unlatch module. An intersection with 

2 pedestrian movements will require 2 unlatch modules. 

 

.12 Microwave detectors shall be controlled by a microprocessor. 

 

.13 The microwave detector shall only respond to motion in one direction 

(approach or depart only - selectable). The detector shall generate a 

microwave beam aim to cover the same area normally covered by a loop 

detector system. The microwave detector shall have an operating voltage 

of 24 VAC. 

 

.14 Special crosswalk sign shall consist of a 75cm x 240cm sign with ID - 21 

sign message and the following colour scheme – White Background, 
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Black Border, Black Message/Symbol. The sign board material shall 

comply with the requirements in Section 5.18, Supply of Permanent 

Highway Signing, of the Alberta Infrastructure and Transportation 

Standard Specifications for Highway Construction, current edition. Two 

200 mm amber beacons shall be mounted on the sign. Mounting hardware 

for the special crosswalk sign shall be provided as per the Standard 

Drawings. 

 

.15 Advance warning signal sign shall consist of a 150cm x 240cm sign with 

WB-5 sign message and colour scheme. The sign board material shall 

comply with the requirements in Section 5.18, Supply of Permanent 

Highway Signing, of the Alberta Infrastructure and Transportation 

Standard Specifications for Highway Construction, current edition. Two 

200 mm amber beacons shall be mounted on the sign. Mounting hardware 

for the advance warning signal sign shall be provided as per the Standard 

Drawings. 

 

3. EXECUTION 

 

3.1 Installation 

 

.1 Contractor shall install traffic signal heads and other traffic control 

fixtures including signs, microwave detectors, and pushbuttons on the 

signal support as per the Pole Schedule on the Drawings. The Contractor 

shall be required to drill and tap the steel poles as required. All drill holes 

shall be further protected by a rubber grommet. 

 

.2 Standard mounting height and location of the pole mounted traffic signals, 

pedestrian signals, and pushbuttons shall be in accordance with the 

Standard Drawings. 

 

.3 Standard mounting hardware arrangement for traffic and pedestrian 

signals on pedestal poles shall be in accordance with the Standard 

Drawings. 

 

.4 Standard mounting hardware arrangement for traffic and pedestrian 

signals on the side of the signal pole (such as secondary heads) shall be in 

accordance with the Standard Drawings. 

 

.5 Standard mounting hardware arrangement for traffic signals, either 

horizontally or vertically, on the mast arm of a cantilever or combination 

pole shall be in accordance with the Standard Drawings. A minimum 

vertical clearance of 5.8m shall be provided between the bottom of the 

fixtures on the mast arm and the final pavement surface. This vertical 

clearance requirement is also applicable to large overhead signs such as 

special crosswalk sign and advance warning signal sign. The location and 

position of all pole mounted fixtures including traffic signal heads and 
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pedestrian signal heads, pushbuttons, signs, and microwave detectors shall 

be checked with the Engineer in the field prior to final mounting. 

 

.6 All conductors from mast hangers to cable entrances shall be taped 

together. 

 

.7 The Contractor shall completely cover the signal heads, pedestrian signal 

heads, pushbuttons, and all signs that provide conflicting messages to the 

current traffic operating arrangements, from the time they are installed 

until the system is turned on for full operation. 

 

.8 Installation of microwave detectors shall include aiming and positioning 

of the detector to provide a desirable detection zone as per the Drawings 

or instruction of the Engineer. 

 

3.2 Inspections / Testing 

 

.1 Inspections and testing shall be completed as per Clause 3.1 in Section 

 34 41 13 Traffic Signals – General, Clause 3.1. 

 

.2 The City will retain the services of a qualified testing agency to complete 

luminance testing annually during the five year warranty period to ensure 

the minimum luminance intensities as specified in the ITE Vehicle Traffic 

Control Signal Heads: Light Emitting Diode (LED) Circular Signal 

Supplement, Current Edition. 

 

.3 The contractor shall replace all modules that do not meet ITE criteria 

within the five year warranty period at their cost. 

 

3.3 Warranty 

 

.1 Inspections and testing shall be completed as specified in Section 

 34 41 13 Traffic Signals – General. 

 

.2 LED modules that exhibit luminous intensities less than the specified 

minimum values in Table 1 of the ITE Vehicle Traffic Control Signal 

Heads: Light Emitting Diode (LED) Circular Signal Supplement, Current 

Edition, within the first five years from the date of acceptance shall be 

replaced or repaired by the contractor at their cost. 

 

 

END OF SECTION 
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34 41 16.13 Precast Controller Base 

 

1.  GENERAL 

 

This Section specifies requirements for the Precast Controller Cabinet Basin in the supply and 

installation traffic signals. 

 

1.1 Related Work 

 

.1 Traffic Signals - General Section 34 41 13  

.2 Wire and Cable Section 34 41 13.13  

.3 Grounding and Bonding Section 34 41 13.16 

.4 Conduits  Section 34 41 13.19  

.5 Junction Boxes  Section 34 41 13.23  

.6 Precast Pole Base  Section 34 41 13.26  

.7 Cast-in-Place Pole Base  Section 34 41 13.29  

.8 Galvanized Steel Pole Bases  Section 34 41 13.33  

.9 Signal Supports  Section 34 41 13.36  

.10 Signal Heads, Fixtures and Accessories  Section 34 41 13.39  

.11 Traffic Controller and Cabinet Section 34 41 16.16  

.12 Pedestrian Actuated Flashing Signal Control Unit Section 34 41 16.19  

.13 Detector Loop Section 34 41 23.13  

1.2 Measurement Procedures 

 

.1 The supply and installation of precast concrete cabinet base will be paid 

for at the unit price bid for "Supply and Install - Precast Cabinet Base" for 

each type of precast cabinet base supplied and installed. This payment will 

be full compensation for supply of base, transporting the base to site, 

traffic accommodation, excavating, installing, compacting, site restoration, 

and all labour, equipment, tools and incidentals necessary to complete the 

work in accordance with the plans and specifications herein. 
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2. PRODUCTS 

 

2.1 Materials 

 

.1 Precast concrete base for Type "M1" signal control cabinet and the power 

supply cabinet shall be constructed as per the requirements outlined on 

Standard Drawing TEB 4.39 in Section 50. 

 

3. EXECUTION 

 

3.1 Foundations 

 

.1 The locations of the precast controller cabinet base shall be as specified on 

the Drawings, and will be subject to field confirmation by the Engineer. If 

obstructions or other existing conditions cause problems with the 

placement of the traffic pole bases or cabinet bases, the Engineer may 

direct that a different location be used. Any deviation from the design on 

the Drawings must be pre-approved by the Engineer. The Contractor shall 

use a red pen to record the approved as-built location, quantity and size of 

all pole bases on the Drawings. 

 

3.2 Installation 

 

.1 Excavations required for the installation of the precast cabinet base shall 

be performed in such a manner as to avoid any unnecessary damage to 

streets, sidewalks, landscaping and other improvements. Excavation shall 

not be performed until immediately before installation of the precast 

concrete bases. At the end of each working period, all excavations shall be 

barricaded or covered, or both, to provide safe passage for pedestrian and 

vehicular traffic. 

 

.2 The precast cabinet bases shall be installed with the top of the base 

mounted at 600mm above the surrounding ground surface. The controller 

cabinet base shall be placed on a minimum 100mm layer of 20 mm 

granular material compacted 98% Standard Proctor density. 

 

.3 Excavated material from auguring the foundation holes shall not be used 

for backfilling around a precasted concrete pole base. Lean mix concrete 

with a minimum 15 MPa 28 day compressive strength shall be used for 

backfilling 

 

.4 Situations where more stringent tolerance limits are required will be 

indicated in the Special Provisions or on the Drawings. The more stringent 

tolerance limits shall be adhered to. 

 

3.3 Inspections / Testing 

 

.1 Inspections and testing shall be completed as specified in Section 
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 34 41 13 Traffic Signals – General. 

 

3.4 Tolerance Limits 

 

.1 Allowable tolerances for precast concrete cabinet bases are as follows: 

 

a) Horizontal location (base centre)         +/- 100 mm 

 

b) Vertical location (top of base)           +/- 50 mm 

 

 

 

END OF SECTION 
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34 41 16.16 Traffic Controller and Cabinet 

 

1. GENERAL 

 

This Section specifies requirements for Traffic Controllers and Cabinets in the supply and 

installation traffic signals. 

 

1.1 Related Work 

 

.1 Traffic Signals - General   Section 34 41 13  

.2 Wire and Cable Section 34 41 13.13  

.3 Grounding and Bonding Section 34 41 13.16 

.4 Conduits  Section 34 41 13.19  

.5 Junction Boxes  Section 34 41 13.23  

.6 Precast Pole Base  Section 34 41 13.26  

.7 Cast-in-Place Pole Base  Section 34 41 13.29  

.8 Galvanized Steel Pole Bases  Section 34 41 13.33  

.9 Signal Supports  Section 34 41 13.36  

.10 Signal Heads, Fixtures and Accessories  Section 34 41 13.39  

.11 Precast Controller Base  Section 34 41 16.13  

.12 Pedestrian Actuated Flashing Signal Control Unit Section 34 41 16.19  

.13 Detector Loop Section 34 41 23.13  

1.2 Fabrication Design Criteria 

 

.1 The cabinet shall be designed for base mounting on a Standard M or M1 

signal cabinet concrete foundation. 

 

1.3 Measurement Procedures 

 

1.3.1   Traffic Controller and Cabinet 

 

.1 The supply of the traffic controller and cabinet with all auxiliary 

equipment will be paid for at the lump sum price bid of "Supply - 

Traffic Controller and Cabinet". Payment will be full 

compensation for the supply of a TS2 Type 2 traffic control 
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cabinet meeting the requirements specified in this Specifications 

and as outlined on the Drawings, and also include all labour, 

material, equipment, tools, and incidentals necessary to complete 

the following tasks – bench testing, signal timing programming 

(timing provided by the Engineer), and delivery to the field. 

 

.2 Installation of the traffic controller and cabinet will be paid for at 

the lump sum bid price of "Installation - Traffic Controller and 

Cabinet". Payment will be full compensation for the supply of all 

labour, material, equipment, tools, and incidentals necessary to 

complete the work in accordance with the requirements of this 

Section in installing and sealing the traffic control cabinet on the 

traffic cabinet base. 

 

1.3.2   Type 1 Traffic Controller and Cabinet Upgrade 

 

.1 The supply of a TS2 Type 2 traffic controller and cabinet may be 

upgraded to the supply of a TS2 Type 1 traffic controller and 

cabinet. In such circumstances, the following additional bid item 

shall be added to the Contract Documents. 

 

.2 Upgrading of the supply of traffic controller and cabinet from a 

TS2 Type 2 to a TS2 Type 1 controller and cabinet will be paid for 

at the lump sum price bid of "Upgrade to TS2 Type 1 Traffic 

Controller and Cabinet". Payment will be full compensation for the 

additional cost of supplying a TS2 Type 1 traffic controller and 

cabinet (instead of a TS2 Type 2 cabinet) with all auxiliary 

equipment, meeting the requirements specified in NEMA TS2-

1998, and also in accordance with the requirements outlined on the 

Drawings. 

 

1.3.3   Power Supply 

 

.1 The supply and installation of power supply service cabinet will be 

paid for at the lump sum price bid of “Supply and Install - Power 

Supply Cabinet”. Payment will be full compensation for the supply 

and installation of the power supply cabinet and all labour, 

equipment, tools, hardware, and incidentals necessary to complete 

the work in accordance with the plans and specifications herein. 

 

2. PRODUCTS 

 

2.1 Manufacturer’s Identification 

 

.1 The manufacturers’ identification shall be on all major equipment supplied 

with this specification including the cabinet assemblies. The date on which 

the controller cabinet was manufactured shall also be marked on the inside 

cabinet door. 
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2.2 Materials 

 

.1 Econolite “P” cabinets 

 

2.2.1   Traffic Signal Controller Unit 

 

.1 This Specification is applicable for TS2 Type 2 Traffic Signal 

Control Cabinet for application in Alberta. TS2 Type 1 Cabinet is 

also accepted as an alternative. TS2 Type 1 Cabinets, if used, shall 

comply with the requirements of NEMA TS2-1998. 

 

.2 Traffic signal controller cabinets shall be configured to provide a 

minimum of 8-phase signal operations, with the following 

minimum configuration: 

  

Unit Minimum Configuration Level 

Controller Unit TS2 – Type 2 – Type A2 (Type 

1 is an acceptable alternative 

Malfunction Management 

Unit (MMU) 

Type 12 

Terminal and Facilities 16 Channel Detector Rack (to be 

Rack mounted. Shelf-mounted 

detector shall not be used) 

 8 veh / 4 Ped Test Switch Panel 

 Police Panel on Main Door 

Auxiliary Devices 12 Load Switches 

 1 – 2 cct Solid State Flasher 

 4 Flash Transfer Relays 

 As per Detector Schedule on 

Contract Drawings 

Cabinet Type M1 (82 cm x 46 cm x 152 

cm) with Corbin No. 2 Key (2 

sets of keys) 

 

 

2.2.2   NEMA TS 2-1998 Exceptions 

 

.1 The following types of controllers have been pre-approved by the 

City: 

 

a) Econolite ASC/3- 

 

b) Econolite Cobalt 

 

.2 Other manufacturers and models shall be configured for Dual Ring 

operations and conform to the applicable standards of the National 

Electrical Manufacturers' Association (NEMA) TS 2-1998 edition 

for Type 2 configuration Type A2 - Controller Units in all material 
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respects. These other manufacturers and models will only be 

considered if samples have been provided for evaluation by the 

Department, and approved by the Department, prior to submission 

of tender by the Bidder/Supplier/Contractor. 

 

.3 If a TS-1 type controller is used, all electrical connections with the 

monitor shall be through approved quick disconnect MS type 

connectors and harnesses such that it is directly pin plug 

interchangeable with other conflict monitors of like manufacture 

and NEMA series. If a TS-2 type controller is used, 

communication with the MMU shall be either as above or via a 

serial data bus. 

 

.4 MMU shall be provided complete with a “Programming Card”. 

 

.5 The Terminal and Facilities (TF) interface shall be as defined for 

TS 2 - Type 2 Controller Units and the use of a BIU for 

communication with the MMU and vehicle detectors. 

 

.6 AC Neutral Bus shall have minimum 14 positions. Earth Ground 

(Bond) Bus shall have minimum 14 positions. Main Breaker shall 

be 40 amp for the traffic signal equipment. Auxiliary Breaker shall 

be 15 amp for auxiliary equipment. As an integral part of the 

power assembly a ground fault equipment receptacle, controller 

ON/OFF switch and cabinet light switch shall be provided. The 

power distribution assembly shall be integral to the entire load bay 

assembly and shall be located in the center of the panel. All 

components of the power panel shall be protected by a front panel 

that isolates and protects all parts of the power assembly. This 

panel shall be clearly marked as to the functions for both the power 

assembly and output load bay. 

 

.7 Where any harnesses are exposed to damage or handled frequently, 

the harness shall be covered by a protective nylon cover. Changing 

flash programming, from red to amber flash, shall be accomplished 

by easily moving jumpers on a separate terminal block located on 

the front of the load bay or by means of toggle switches from a 

control panel. All wires used in the cabinet shall be of the low 

temperature type and be rated for -40 degrees C to +105 degrees C. 

A bracket shall be used to support all load switches and flashers 

and prevent them from vibrating out of position. 

 

.8 A small recessed police panel with a separate access door shall be 

contained within the front of the cabinet, with the following 

switches: “Signal AUTO/FLASH”, “Signal AUTO/MANUAL”. 
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.9 A maintenance panel located on the inside of the front door, with 

the following switches: “Signal ON/OFF”, “Signal 

AUTO/FLASH”, “Signal AUTO/MANUAL”. 

 

.10  These specifications apply to the supply of the Auxiliary Devices 

for installation in the traffic signal cabinet – specifically addressing 

the: Load Switches; Solid State Flashers; Flash Transfer Relays; 

and Inductive Loop Detector Units. 

 

.11 No Exceptions to be noted. 

 

2.2.3   Traffic Signal Controller Cabinet 

 

.1 The cabinet shall be a Canadian Electrical Manufacturer 

Association (CEMA) Type 3 enclosure, fabricated from sheet 

aluminum with a thickness of 3.18 mm (0.125 inches), type 5052 - 

H32 or equivalent. It shall provide weather and dust protection, 

with adequate strength to withstand reasonable vandalism 

protection to the control equipment. 

 

.2 The interior and exterior of the cabinet shall be properly cleaned 

and prepared for coating. The coating shall be a high quality ultra 

violet ray stable polyester powder paint (ASA 61 Grey), applied 

with a minimum thickness of 3 mil. 

 

.3 The cabinet shall include at least two (2) shelves with strong 

supports for placement of supplied signal controller and auxiliary 

equipment. 

 

.4 The main door of the cabinet shall include a police door. Both the 

main door and the police door shall be supported by continuous 

hinge. Included in the main door shall be ventilation louvers and an 

air filter (that fits tightly to the door) c/w sheet metal removable 

winter frost cover. 

 

.5 The cabinet shall be equipped with a separately fused electric 

exhaust fan assembly for summer operations. The fan shall be 

thermostatically controlled and manually adjustable to turn on 

between +20C and +65C in increments of 10C or less. The 

cabinet shall also be equipped with a separately fused 350 watt 

finned (Fast Heat RV0200D1 or equal) heater assembly for winter 

operations. The heater shall be thermostatically controlled and 

manually adjustable to turn on between -20C and +10C in 

increments of 10C or less. The thermostats for the heater and 

exhaust fan shall be calibrated, labelled and installed on an easily 

accessible separate panel in the cabinet. 
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.6 The cabinet shall be equipped with a switch and a fused LED 

lighting kit inside of the cabinet and will illuminate when the door 

opens. 

 

.7 Bus Interface Unit (BIU) - No Exceptions to be noted. 

 

.8 Two set of the following documentation shall be supplied: 

 

a) one operation manual for the controller and MMU 

 

b) one detailed controller programming chart 

 

c) one cabinet wiring diagram 

 

d) one MMU programming schematic 

 

e) one each of any logic wiring diagrams that are applicable 

 

One set of the documentation shall be placed in the controller 

cabinet inside a durable print pouch, which hangs in a convenient 

location not interfering with other equipment. The other set of the 

documentation shall be supplied to the Engineer directly. 

 

2.2.4   Malfunction Management Unit (MMU) 

 

.1 The Malfunction Management Unit (MMU) shall be capable of 

operation in a cabinet designed to TS 1 specification with no loss 

of TS 1 functionality.  

 

2.2.5   Software 

 

 .1 All software changes and updates applicable to equipment 

furnished under these specifications shall be furnished for and/or 

installed in the equipment at no cost to the owner for a period of 

six (6) calendar months from the Date of Acceptance. 

3. EXECUTION 

 

3.1 Installation 

 

3.1.1   Controller Timing Programming 

 

.1 The Contractor is responsible for programming the controller, 

verifying proper/expected operation through testing, and final turn-

on verification of the provided timings. The Engineer shall supply 

the Contractor the signal timing plans, in a generic format, for the 

traffic controller. The timings shall be provided to the Contractor 

at least 4 weeks before the expected traffic signal start-up date so 
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that the Contractor can arrange for proper bench testing of the 

controller cabinet. 

 

3.1.2   Delivery to the Field 

 

.1 All equipment shall be delivered to the site free from any scratches 

or dents. Equipment will be rejected if noted that it has signs of 

any damage at time of “Final Inspection”. 

 

3.1.3   Cabinet Sealing 

 

.1 The bottom of the controller cabinet contact with the concrete 

pedestal shall be sealed with a silicon base compound to prevent 

infiltration of dust and moisture. It shall have a rubber gasket 

between the cabinet and the base to help with vibration. 

 

3.1.4   Power Supply Cabinet 

 

.1 The power supply cabinet shall be pole mounted or concrete base 

mounted as indicated on the Drawings. When mounted on a pole, 

the power supply cabinet shall be mounted securely using stainless 

steel straps. Rigid PVC conduit and fittings shall be installed on 

the pole using PVC conduit straps and galvanized lag screws at 1.5 

m maximum centers. When mounted on a concrete base, the 

bottom of the power supply cabinet that is in contact with the 

concrete base shall be sealed with proper weatherproof compound 

to prevent infiltration of dust and moisture.  Rigid metal conduit 

shall be installed from the underground conduit to the power 

meter.  

 

.2 The power supply cabinet shall be installed at least 11 m away 

from the traffic controller cabinet. 

 

3.2 Inspections / Testing 

 

.1 Inspections and testing shall be completed as specified in Section 

 34 41 13 Traffic Signals – General. 

 

.2 The following items will be tested by the Engineer as part of the Final 

Inspection of the Controller Cabinet Installation: 

 

a) Check for number of conduits entering the cabinet 

 

b) Check ground connection 

 

c) Check signal timing values 
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d) Check signal phasing and detector phasing are as per Phasing 

Diagram and Above Ground Installations Plan on the Drawings, 

and as per the Wiring Diagram accompanying the Controller 

Cabinet. 

 

e) Cleanliness 

 

f) Labelling of cables and auxiliary components in the controller 

cabinet such as load switches, and detector amplifiers. 

 

.3 Refer to Section 1.4 for Contractor’s obligation to demonstrate to the 

Engineer, in the Contractor’s own signal shop, the ability of the controller 

cabinet to provide the expected traffic operations as specified on the 

Drawings. 

 

3.3 Warranty 

 

.1 Warranty shall be provided as specified in Section 34 41 13 Traffic 

Signals – General. 

 

 

END OF SECTION 
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34 41 16.19 Pedestrian Actuated Flashing Signal Control Unit 

 

1. GENERAL 

 

This Section specifies requirements for Pedestrian Actuated Flashing Control Units in the supply 

and installation traffic signals. 

 

1.1 Related Work 

 

.1 Traffic Signals - General Section 34 41 13  

.2 Wire and Cable Section 34 41 13.13  

.3 Grounding and Bonding Section 34 41 13.16 

.4 Conduits  Section 34 41 13.19  

.5 Junction Boxes  Section 34 41 13.23  

.6 Precast Pole Base  Section 34 41 13.26  

.7 Cast-in-Place Pole Base  Section 34 41 13.29  

.8 Galvanized Steel Pole Bases  Section 34 41 13.33  

.9 Signal Supports  Section 34 41 13.36  

.10 Signal Heads, Fixtures and Accessories  Section 34 41 13.39  

.11 Precast Controller Base  Section 34 41 16.13  

.12 Traffic Controller and Cabinet Section 34 41 16.16  

.13 Detector Loop Section 34 41 23.13  

1.2 Fabrication Design Criteria 

 

.1 The Standard Drawings illustrates a typical wiring scheme and a 

functional scheme for the pedestrian actuated flashing signal control unit.  

 

.2 Other design methods and wiring configurations are acceptable as long as 

the functional requirements are produced by the Control Unit. 

 

1.3 Measurement Procedures 

 

.1 The supply of the pedestrian actuated flashing signal control unit will be 

paid for at the lump sum price bid of “Supply – Crosswalk Control Unit”. 

Payment will be full compensation for the supply of a pedestrian actuated 
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flashing signal control unit meeting the requirements specified in this 

Specifications, and also include all labour, material, equipment, tools, and 

incidentals necessary to complete the following tasks – testing, and 

delivery to the field. 

 

.2 Installation of the control unit will be paid for at the lump sum bid price of 

“Installation – Crosswalk Control Unit”. Payment will be full 

compensation for the supply of all labour, material, equipment, tools, and 

incidentals necessary to complete the work in accordance with the 

requirements of this Section in installing the control unit on the signal 

support structure. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 The units shall be housed in a cast aluminum weatherproof cabinet. The 

cabinet shall be latched by a standard traffic control lock (2 sets of keys to 

be supplied). It shall be supplied with mounting brackets capable of being 

used for mounting the cabinet on any size of conventional type of traffic 

pole. 

 

.2 The contractor shall obtain approval from the electrical Engineer before 

the unit is installed in the field for full operations. 

 

.3 The Control Unit shall be supplied with complete installation instructions 

including a complete chart for field connections. Installation hardware and 

instruction, including limits of operation, along with service manual shall 

be provided. Two set of the documentation shall be supplied. One set of 

the documentation shall be placed in the controller cabinet inside a durable 

print pouch, which hangs in a convenient location not interfering with 

other equipment. The other set of the documentation shall be supplied to 

the Engineer directly. 

 

.4 The pedestrian actuated flashing signal control unit shall function as 

follows: 

 

a) “Upon actuation of the crosswalk sign / signals by a pedestrian 

pushbutton, the pedestrian indicator lights will come on 

approximately 5 seconds (adjustable in increments of one second 

from 0 – 180 seconds) after the crosswalk sign / signals starts 

operating and will terminate 10 seconds (adjustable in increments 

of one second from 0 – 180 seconds) before the crosswalk sign / 

signals stop. 

 

b) The timer relays shall disengage the flash conditions of the 

crosswalk signals and indicator lights after all of the preset time 
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periods and rest itself automatically. Successive pushbutton 

actuation shall not cause extension of the timer relays.” 

 

.5 Rest timers shall be capable of performing a single timed interval for a 

preset time when initiated by an external signal (pedestrian pushbutton). 

The reset timers shall function as follows: 

 

a) Crosswalk Signals Flash Time – sets the length of crosswalk 

signals flash time 

 

b) Pedestrian Indicator Lights Start Time – sets the start time for the 

indicator lights flashing (delay start in relation to crosswalk 

signals) 

 

c) Pedestrian Indicator Lights Flash Time – sets the length of 

indicator flash time. 

 

.6 The units shall be wired in such a manner as to be able to accept #14 awg 

wires for the signal lamp connections, #8 awg wires for the a.c. feed 

connections, and #14 awg wires for the pedestrian pushbutton 

connections. These connections shall be made at a suitable termination 

strip. All 116 VAC connections shall be fused. 

 

.7 The flasher used to generate alternate power on and off cycles between the 

two output terminals shall be of the Solid-State type. It shall be a plug in 

module easily replaceable without any tools. It shall be supplied with a 

radio interference suppressor and two 116 VAC power outputs. The output 

alternating rate shall be adjustable from 60 to 120 cycles per minute. The 

outputs shall be capable of handling at least 10 amps of current draw. 

 

.8 The timers used to time the preset time periods shall be adjustable from 0 

to 180 seconds in one second intervals. 

 

.9 The field circuit to be used for the pedestrian pushbuttons shall not exceed 

12 volts A.C. or D.C. 

 

.10 The unit supplied shall be approved for service entrance by the electrical 

inspection authority. 

 

3. EXECUTION 

 

3.1 Inspections / Testing 

 

.1 Inspections and testing shall be completed as specified in Section 

 34 41 13 Traffic Signals – General. 

 

 

END OF SECTION 



 

LOOP VEHICLE 
DETECTORS 

 
Section 34 41 23.13 

 

 

V2019   Page 596 of 609 

34 41 23.13 Loop Vehicle Detectors 

 

1. GENERAL 

 

This Section specifies requirements for Detector Loops in the supply and installation traffic 

signals. 

 

1.1 Related Work 

 

.1 Traffic Signals - General Section 34 41 13  

.2 Wire and Cable Section 34 41 13.13  

.3 Grounding and Bonding Section 34 41 13.16 

.4 Conduits  Section 34 41 13.19  

.5 Junction Boxes  Section 34 41 13.23  

.6 Precast Pole Base  Section 34 41 13.26  

.7 Cast-in-Place Pole Base  Section 34 41 13.29  

.8 Galvanized Steel Pole Bases  Section 34 41 13.33  

.9 Signal Supports  Section 34 41 13.36  

.10 Signal Heads, Fixtures and Accessories  Section 34 41 13.39  

.11 Precast Controller Base  Section 34 41 16.13  

.12 Traffic Controller and Cabinet Section 34 41 16.16  

.13 Pedestrian Actuated Flashing Signal Control Unit Section 34 41 16.19  

1.2 Measurement Procedures 

 

.1 The supply and installation of detector loops will be paid for at the unit 

price bid of "Supply and Install Detector Loops" for each type and size of 

detector loops supplied and installed. Payment will be full compensation 

for traffic accommodation, supply of all labour, materials, equipment, 

tools and incidentals necessary to complete the work in accordance with 

the Drawings. 
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2. PRODUCTS 

 

2.1 Materials 

 

.1 In-road loop detectors shall be insulated single conductor No. 14 XHHW 

or No.16 RW90 XLPE stranded copper conductors. 

 

.2 Lead-in cable shall be similar to Belden 8720 shielded audio broadcast 

cable, consisting of two continuous unspliced #14 or #16 stranded tinned 

copper conductors. Exterior insulation shall be polyethylene or other 

material suitable for direct burial in wet ground conditions. An aluminum 

backed Mylar shield with stranded tinned copper drain wire shall be 

provided over each twisted pair, with a grey polyvinyl chloride outer 

jacket. 

 

.3 Loop sealant shall be "3M" detector loop sealant or equivalent. 

 

.4 The Contractor shall supply and install a power supply cabinet to house a 

loadcentre and an externally mounted power supply meter socket. The 

enclosure shall be CSA approved and consist of a CEMA 3 enclosure 

complete with a vandal resistant padlocked door, with ASA 61 gray 

enamel finish over rust resistant primer. The loadcenter shall include a 60 

ampere main breaker, and an eight position branch circuit panel to service 

the traffic control cabinet, street lighting on the combination traffic poles, 

median flashers, etc. Shop drawings shall be submitted for the Engineer’s 

approval prior to fabricating the cabinet and within 4 weeks after the 

Contract is awarded to the Contractor. 

 

3. EXECUTION 

 

3.1 Preparation 

 

.1 The Contractor is responsible for roadway cutting and patching for 

detector loop installation at locations indicated on the Underground 

Installation plan on the Drawings. 

 

3.2 Installation 

 

3.2.1   Wire Loop Assembly 

 

.1 Diamond detector loops shall be installed as per the dimensions 

and methods as shown in the Standard Drawings. 

 

.2 Rectangular detector loops shall be installed as per the dimensions 

and methods as shown in the Standard Drawings. 

 

.3 Quad detector loops shall be installed as per the dimensions and 

methods as shown in the Standard Drawings. 
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.4 For total lead-in length is more than 100m, the number of windings 

should be increased by one. 

 

.5 When multiple loops are used, they should always be connected in 

series for maximum efficiency and greater reliability. 

 

.6 Conductor feeder pairs from loop to junction box shall be taped 

together every 0.3 m and twisted to provide a minimum of 15 turns 

per metre. 

 

.7 Adjacent loops serving a similar purpose shall be wired to provide 

current flow in the same direction (all clockwise or counter-

clockwise). Adjacent loops serving separate traffic phases shall be 

wired to provide current flow in different directions (one clockwise 

and once counter-clockwise). 

 

.8 All splices shall be carefully made to ensure constant low 

resistance and be insulated in such a manner that, under the 

prevailing environmental conditions, the installation maintains 

resistance to ground of not less than 10 megohms. Replace any 

loop or lead-in cable that fails the tests. 

 

3.2.2   Pavement Slot Cutting 

 

.1 The locations of the detector loops shall be marked on the 

pavement as per the Drawings.  

 

.2 To minimize cross-talking between detector loops, the home runs 

of the detector conductor towards the roadside shall be located a 

minimum of 300 mm apart. At roadside where the home run enters 

the loop conduit connecting to the junction box, a minimum of 75 

mm separation should be provided between home run slots. 

Maintain minimum 300 mm separation between loop conduits. 

 

.3 The depth and width of the saw cut shall meet the requirements 

outlined in the Standard Drawings. Saw cut shall be straight and be 

overlapped at corners to ensure that the full depth is cut. Diagonal 

saw cut of 45 degrees shall be used in all 90 degree corners of the 

detector loop. 

 

3.2.3   Loop Installation 

 

.1 Remove all jagged edges and protrusions along the slot. The saw 

cut slots shall be cleaned by flushing with water and dried by 

blowing with oil free compressed air. 

 

.2 Place a small amount (5 to 10 mm) of loop sealant as a base. 

Carefully lay loop wire in the slot avoiding any kinking or 
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stretching of the insulation and seat each turn using a blunt tool 

such as a wooden paint stirrer, but not a screwdriver or other such 

sharp object. Hold wire in place (minimum 35 mm below the 

surface of the roadway) with a backer rod. Push backer rod tight 

against conductors. 

 

.3 One continuous, unbroken length of wire shall be used to form a 

loop of the number of windings required from the loop to the 

junction box in the Standard Drawings. Conduit connection at the 

roadside shall be installed in accordance with the Standard 

Drawings. Seal both ends of the flexible conduit with electrical 

cable sealant compound to prevent water from entering the 

conduit. 

 

3.2.4   Sealing of Pavement Slot Cuts 

 

.1 Install detector loops and seal pavement slot cuts in the same day. 

Immediately prior to the application of loop sealant, saw cut slots 

must be thoroughly blown dried by using a high pressure air 

compressor. 

 

.2 Apply sealant in accordance with manufacturer's instructions. 

Apply the sealant in multiple (minimum 2) passes to prevent loop 

wire insulation damage and allowed to set prior to allowing 

vehicles to cross the loop. 

 

.3 Ensure that sealant completely surrounds detector loops and all 

hold down materials. Air bubbles which will leave voids must be 

removed and excess material smoothed out. Ensure that the slot is 

completely filled with sealant to 2 mm below the surface of the 

pavement. Any excess sealant or spillage shall be removed or 

pushed off by use of a squeegee. The sealant shall be covered with 

dry cement powder, fly ash or fine sand. 

 

3.2.5   Splice between Loop Conductor and Lead-In Cable 

 

.1 Splices into the lead-in cable at the junction box shall be twisted, 

soldered and sealed using heat shrink connectors as per the 

Standard Drawings. All pair splices shall be sealed separately. Coil 

1.0m of the lead-in cable in the junction box. No other splices to 

the lead-in cable are allowed. The splicing arrangement shall be 

done in accordance with the Detector Schedule on the Drawings. 

Lead-in cable run back to the controller cabinet shall be installed in 

accordance with the Conduit Schedule on the Drawings. Lead-in 

cable shall be grounded at the controller cabinet only. At the 

twisted feeder cable end, the ground wire of the lead-in cable shall 

be cut off flush and not connected to the ground. 
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3.3 Inspections / Testing 

 

.1 Inspections and testing shall be completed as specified in Section 

 34 41 13 Traffic Signals – General. 

 

3.4 Camera/Video Detector 

 

.1 Video detection installations shall include Econolite Autoscope Vision 

video cameras, TIP, TAP, and all associated components to provide a 

complete detection system. 

 

.2 Pre-emption systems shall be EMTRAC – model: RF/GPS ST-9283 

complete with Omni-Directional Antenna, Canadian electrical code 

compliant coaxial cable between the antenna and the traffic control cabinet 

and an Auxiliary Terminal Board, if required. 

 

 

 

END OF SECTION 
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34 71 13.01 Vehicle W-Beam Guide Rail 

 

1. GENERAL 

 

This Section specifies requirements for supplying and installing steel W-beam guide rail for 

medians and roadsides. 

 

1.1 Measurement Procedures 

 

.1 Supply and erection of roadside steel W-beam guide rail including posts 

and necessary hardware will be measured in metres of guide rail installed 

and measured from outer tips of steel W-beam guide rail, including guide 

rail used in anchorages and terminal sections. 

 

.2 Supply and erection of median steel W-beam guide rail including posts 

and necessary hardware will be measured in metres of guide rail installed 

and measured from outer tips of steel W-beam guide rail, including guide 

rail used in anchorages and terminal sections. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 Steel W-beam guide rail: 

 

a) Steel rail and terminal sections to AASHTO M180, Class A (Type 

1 zinc coated). 

 

b) Bolts, nuts, and washers to ASTM A307, hot dip galvanized to 

CSA G164. 

 

c) Organic zinc-rich coating to CGSB 1-GP-181M. 

 

d) Sawn timber post and offset block: 

 

i) Construction grade lumber, pressure treated in accordance 

with CAN/CSA 080.0. 

 

ii) Dimensions as indicated. 

 

3. EXECUTION 

 

3.1 Erection 

 

.1 Install posts plumb at locations and to depths as indicated or as directed by 

Engineer. 

 

.2 Excavate post holes and compact bottom to provide firm foundation. Set 
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post plumb and square in hole. 

 

.3 Backfill around post using excavated material and compact in uniform 

layers not exceeding 150 mm compacted thickness to ground elevation. 

 

.4 Cut off tops of posts as indicated. 

 

.5 Construct anchorages to details as indicated. Place and compact backfill 

for anchors as directed by Engineer. 

 

.6 Erect steel W-beam components to details as indicated. Lap joints in 

direction of traffic. Tighten nuts to 100 N.m torque. Maximum protrusion 

of bolt 6 mm beyond nut. 

 

3.2 Attachment to Concrete Structure 

 

.1 When the terminal point is attached to a concrete structure, install a 

galvanized C150 x 12 x 7.6 m long channel below the W-beam guide rail, 

as shown on the drawings. 

 

3.3 Painting/Touch Up 

 

.1 Galvanized steel touch up: 

 

a) Clean damaged surfaces with wire brush removing loose and 

cracked coatings. Apply two coats of organic zinc-rich paint to 

damaged areas. Pretreat damaged surfaces according to 

manufacturer's instructions for zinc-rich paint. 

 

 

 

END OF SECTION 
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34 71 13.25 Vehicle Concrete Barriers 

 

1. GENERAL 

 

This Section specifies cast-in-place or precast “New Jersey” or similar concrete barriers for 

medians and roadsides. 

 

1.1 Related Work 

 

   

.1 Excavating, Trenching, and Backfilling Section 31 23 33.01 

  

.2 Roadway Embankment Section 31 24 13 

  

.3 Granular Sub-Base Section 32 11 16.01 

  

.4 Granular Base Section 32 11 16.02 

  

.5 Concrete Formwork Section 03 10 00 

  

.6 Concrete Reinforcement Section 03 20 10 

  

.7 Cast in Place Concrete Section 03 30 20 

 

1.2 Measurement Procedures 

 

.1 Supply and erection of concrete barrier will be measured in metres along 

its centreline. Measurement will include transition sections at terminals of 

installation. 

 

2. PRODUCTS 

 

2.1 Materials 

 

.1 External connectors 

 

 a) Steel as indicated. 

 

 b) Galvanizing to CAN/CSA G164, minimum zinc coating. 

 

  .2 Reinforcement to Section 03 20 10 with the following requirements: 

 

a) Epoxy coated deformed bars, grade as specified by the Engineer. 

 

b) Wire mesh, grade as specified by the Engineer. 

 

.3 Concrete mixes and materials to Section 03 05 00. 
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.4 Granular base to Section 32 11 16.02. 

 

.5 Curing compound to ASTM C309, Type 1-D or Type 2. 

 

.6 Expansion joint filler to ASTM D1751, preformed non-extruding resilient 

bituminous type. 

 

.7 Boiled linseed oil to CAN/CGSB-1.2. 

 

.8 Kerosene to CAN/CGSB-3.3. 

 

3. EXECUTION 

 

3.1 Preparation 

 

.1 Do grading in accordance with Section 31 24 13 and as indicated. 

 

.2 Install granular base in accordance with Section 32 11 16.02 and as 

indicated. 

 

3.2 Construction 

 

3.2.1   Cast-In-Place Units 

 

.1 Do forming in accordance with Section 03 10 00. 

 

   .2 Install reinforcement in accordance with Section 03 20 00. 

 

   .3 Concrete for cast-in-place units. 

 

.4 Do concrete work in accordance with Section 03 30 00 and as 

specified herein. 

 

.5 Construct expansion joints in locations and to details as indicated. 

 

.6 Construct contraction joints at 6 m spacing by use of compressible 

insert or by sawing. 

 

a) Cut sawn contraction joints prior to final set and before 

uncontrolled cracking of barrier occurs, as directed by the 

Engineer. 

 

.7 Round edges, including edges of joints, with 10 mm radius edging 

tool. 

 

.8 Finish surfaces to within 3 mm in 3 m from line, level, or grade as 

measured with a straightedge placed on surface. 
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3.2.2   Precast Units 

 

.1 Fabricate to CAN3-A23.4, precast reinforced concrete curbs and 

New Jersey traffic barriers. 

 

.2 Cast lifting devices into units. 

 

.3 Provide minimum 100 mm cover over reinforcement. 

 

.4 Use only inverted steel forms. 

 

.5 Concrete to be without surface defects to approval of the Engineer. 

Finishing will not be permitted. 

 

.6 Storage of precast units on site to be in single layer. 

 

.7 Place concrete barrier units and make connections as indicated. 

Alignment to be smooth with no visible deviations. 

 

3.2.3   Boiled linseed oil treatment for cast-in-place units. 

 

.1 After concrete has cured for specified curing time and when 

surface of concrete is dry, apply two coats of linseed oil mixture, 

consisting of one part linseed oil to one part kerosene, uniformly to 

surfaces of guide rails. 

 

a) First application is 135 ml/m2 and second application is 90 

ml/m2. Allow coatings to thoroughly dry prior to applying 

second or subsequent coatings. 

 

.2 Treat all sawn joints with linseed oil mixture. 

   

.3 Do not apply linseed oil mixture to damp surface. 

 

 

 

END OF SECTION 
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STANDARD DETAILS 

 

50 01 00 TRENCH EXCAVATION AND BACKFILL 

50 01 02 Bedding Details  

50 01 02.01 Shallow Utility Backfill 

50 01 04 Uniform Backfill Detail 

 

50 02 00 MANHOLES, CATCHBASINS, AND STORM SEWER OUTLETS 

50 02 04 Manhole Safety Platform 

50 02 05 Manhole Cover – Storm Sewer 

50 02 05.01 TF-33 Frame and Grate 

50 02 05.02 TF-36 Frame and Grate  

50 02 05.03 TF-38 Frame and Grate 

50 02 05.06 TF-51 Frame & T-K1 Grate 

50 02 05.07 T-K1 Side Inlet Frame & Grate 

50 02 05.08 T-K7 Double Frame & Grate 

50 02 05.10 T-K7 Frame Single Undipped & Grate 

50 02 06 TF-80 Floating Type Manhole Frame and Cover   

50 02 06.04 TF-39 Frame & Cover 

50 02 06.05 TF-80 Cover 

50 02 06.07 TF-90 Cover 

50 02 06.08  TF-90 Frame 

50 02 08 Precast Concrete Manhole  

50 02 09 Precast Concrete Catchbasin Manhole  

50 02 10 Precast Concrete Catch Basin Regular Slab  

50 02 11 Precast Concrete Catch Basin Tee Slab  

50 02 12 Steel Plate Top System  

50 02 13 Steel Plate Top System Detail  

50 02 14 Trash Guard for Manhole Assembly 

50 02 16 Typical Sub-drain System Installation 

50 02 17 Uniform Backfill Sub-drain System Installation 

50 02 18 Typical Wick Drain System Installation 

50 02 20 Subgrade Drain System Break-in 

 

50 03 00 SERVICE CONNECTIONS 

50 03 03 Storm Service Connection Riser  

 

50 04 00 CONCRETE WORK 

50 04 01 Monolithic Curb and Gutter (Modified Rolled Face) 

50 04 02 Monolithic Curb and Gutter (Vertical Face – 140 mm) 

50 04 02.01   Monolithic Curb and Gutter (Vertical Face – 190 – 300 mm) 

50 04 02.02   Monolithic Curb and Gutter (Vertical Face – 190 – 500 mm)  

50 04 03 Monolithic Curb and Gutter (Radius 5.0m or Less-Typical Reinforcement) 

50 04 04 Monolithic Curb and Gutter (Lane, Commercial, and Industrial Crossing) 

50 04 05 Monolithic Curb and Gutter Sidewalk (Modified Rolled Face) 

50 04 06 Monolithic Curb and Gutter Sidewalk (Vertical Face – 140 mm) 

50 04 07 Monolithic Curb and Gutter Sidewalk (Vertical Face – 190 mm) 

50 04 08 Driveway Crossing – Barrier Curb, Gutter and Sidewalk 
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50 04 08.01 Driveway Crossing – Barrier Curb and Gutter with or without Separate Sidewalk 

50 04 08.02 Driveway Crossing - Rolled Curb and Gutter with or without Sidewalk 

50 04 08.03 Driveway Crossing (with curb) – Barrier Curb and Gutter with or without 

Separate Sidewalk 

50 04 09 Monolithic Curb and Gutter Sidewalk (Dowelled – Modified Rolled Face)  

50 04 10 Monolithic Curb and Gutter Sidewalk (Dowelled – Vertical Face) 

50 04 11 Barrier Curb and Median (Gravel Base) 

50 04 11.01   Barrier Curb and Median (Asphalt Base – Pin-on)  

50 04 12 Centre Median 

50 04 12.01 Centre Median (with Concrete Strip) 

50 04 13 Separate Sidewalk 

50 04 14 Concrete Swale 

50 04 14.01   Lot Grading Swale 

50 04 14.02 Curb Cut/Cleanout 

50 04 15 Concrete Sidewalk Ramp Typical Cross Section 

50 04 15.01 Monolithic Sidewalk Concrete Ramp 

50 04 15.02 Separate Sidewalk Concrete Ramp  

50 04 16 Urban Intersection Crosswalk and Sidewalk Ramps 

50 04 18 Curb End Taper 

50 04 19 Curb Transition 

50 04 20 Joint Details 

50 04 21 Concrete Inspection Deficiencies 

50 04 22 Concrete Inspection Deficiencies 

50 04 23 Concrete Inspection Deficiencies 

50 04 24 Concrete Inspection Deficiencies 

50 04 26 Lawn Mower Access to Median 

50 04 27 Typical Transit Detail 

50 04 28 Residential Driveway with Concrete Paving Stone 

 

50 05 00 MISCELLANEOUS CONSTRUCTION 

50 05 01 Typical Utility Lot Barrier 

50 05 02 Locking Access Bollard 

50 05 02.01 Emergency Collapsible Bollard 

50 05 03 Playground - Edging for Sand Areas 

50 05 03.01   Playground – Edging for Engineered Wood Fiber Areas 

50 05 06 Typical Match of New Overlay and Existing Curb and Gutter 

50 05 07 Roadway & Driveway Culvert Detail 

50 05 07.01 Culvert Marker 

50 05 08 Typical Rip Rap Detail 

50 05 08.01   Typical TRM Requirement for CSP  

50 05 09 Survey Monument Control Detail 

50 05 18 Cased Auger Details 

50 05 19 Wood Fence 

50 05 20 Typical Pathways 

50 05 21 Typical Picnic Table 

50 05 22 Typical Park Bench 

50 05 23 Typical Backless Bench 

50 05 24 Typical Litter Receptacle 



 

STANDARD DETAILS 
 

Section 50 
 

 

V2022   Page 608 of 609 

50 05 25 Drip Irrigation Vault and Components 

50 05 26 Park Access Gate Install 

50 05 27  Tree Protection 

 

50 06 00 LANDSCAPE WORK 

50 06 01 Tree Planting Detail 50 mm or Greater Caliper Trees (Backhoe Dug) 

50 06 02 Tree Planting Detail 50 mm or Greater Caliper Trees (Spade Dug) 

 

50 07 00 ELECTRICAL WORK 

50 07 01 Detail for Splicing Loop Wire to Lead-in Cable 

50 07 02 Twisted Pair and Lead-in Installation with Curb and Gutter 

50 07 03 Twisted Pair and Lead-in Installation without Curb and Gutter 

50 07 04 Typical Detector Loop Installation - Quad Loop 

50 07 05 Typical Detector Loop Installation - Rectangular Loop 

50 07 06 Typical Detector Loop Installation - Diamond Loop 

50 07 07 Advance Warning Signal Overhead Sign and Mounting Hardware 

50 07 09 Standard Mounting Hardware Mast Arm of Cantilever Pole 

50 07 10 Standard Mounting Hardware Side of Pole (Cantilever Pole) 

50 07 11 Standard Mounting Hardware Top of Post (Pedestal Pole) 

50 07 12 Typical Placement of Sign and Signal Equipment 

50 07 13 Traffic Signal Arm Installation Typical and Road Name Divides 

50 07 14 Cast-in-Place Concrete Traffic Pole Base Signal Pole w/arm <=15 m, Advance 

Warning Signal Pole w/arm <=11 m 

50 07 15 Cast-in-Place Concrete Traffic Pole Base Signal Pole w/arm <=11 m, Advance 

Warning Signal Pole w/arm <=9 m 

50 07 16 Precast Traffic Pole Base Traffic Pole with Arm <=9 m 

50 07 17 Cast-in-Place Concrete Traffic Pole Base Pedestal Pole 

50 07 18 Precast Traffic Pole Base Pedestal Pole 

50 07 19 Typical Wiring Scheme for Pedestrian Activated Flashing Control Unit 

50 07 20 Schematic Wiring Diagram -Typical 4-Legged Intersection with no Centre 

Median 

50 07 21 Wiring Assignment for Traffic Control Signal 

50 07 22 Type “M” Precast Signal Control Cabinets Base 

50 07 22.01   Type “P” Precast Signal Control Cabinets Base 

50 07 23        Concrete Junction Box 

50 07 24  Concrete Vault  

50 07 25 Typical Trench 

 

50 08 00 PAVEMENT MARKINGS 

50 08 01 Longitudinal Markings 

50 08 03 Lateral Markings – Stop Lines 

50 08 04 Lateral Markings – Directional Arrows 

50 08 05 Lateral Markings – Crosswalks 

50 08 06 Lateral Markings – Railway Crossing 

50 08 07 Lateral Markings – Typical Stop Box 

50 08 08 Gore Area Markings – End Protection for Raised Safety Zone 

50 08 09 Gore Area Markings – Left Turn Lane with No Raised Curbing 

50 08 10 Gore Area Markings – Undivided to Divided 
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50 09 00 SIGNAGE 

50 09 01 Sign Mounting Details 

50 09 02 Sign Post Installation 

50 09 03 Breakaway Base Plates 

50 09 04 Typical Street and Avenue Signing Locations 

50 09 05 Special Crosswalk Overhead Sign Basic Case Design (RA-5) 

 

50 09 20.01  Dog Waste Bag Dispenser and Sign Post Installation at Neighborhood Park 

50 09 20.02 Dog Waste Bag Dispenser and Sign Post Installation at Recreational Trail Head 

50 09 20.03 Bear Creek Garbage Receptable 

50 09 20.04  Bear Creek Recycling Receptable 

50 09 21 Dog Control Sign 

50 09 21.01 Dogs on Leash Sign 

50 09 21.02 Remove Dog Waste Sign 

50 09 22  Playground Signage 

50 09 23 Access Signage 

50 09 24 Stormwater Management Pond Sign 

50 09 25 Outfall Signage 
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