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WHAT WE HEARD REPORT
1.0 ourMontrose Engagement Overview

The focus of the first phase of the ourMontrose engagement process was to continue the conversation about the South 
Montrose Site, building upon the prior work, direction and policy established for the site.  Since the site was not a blank slate, 
stakeholders required background information about the site’s history to inform their comments.  

This phase of engagement took place from November 2015 to January 5, 2016.  It focused on two key methods for citizen 
participation: an online survey (with a paper survey complement) and a workshop series (one administration workshop 
and another invited stakeholder workshop).  The survey allowed for broader citizen engagement, while the workshops 
supported more focused discussions with representatives from key stakeholders including city administration, the Downtown 
Association, the local arts and culture community and City Councillors, among others.  

Overall, more than 1,100 Grande Prairie (and surrounding area) residents participated in this first phase of engagement about 
potential uses for the South Montrose Site.  The feedback from this first phase of engagement will be considered with existing 
policy direction, best practices and design expertise to inform the future master plan for the site.  
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THE ONLINE SURVEY RESULTS
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2.0 About the Online Survey

This survey allowed for broader citizen feedback on the South Montrose Site.  It ran from December 10, 2015 to January 
5, 2016. Online traffic was referred from www.cityofgp.ca/ourmontrose, and a paper version was available at The Montrose 
Cultural Centre and other locations around the city.    

Over the four weeks of the survey, 1051 people participated.  The survey asked the following seven questions:

1. Thinking about the future of the South Montrose Site, what do you see as the best uses? 

This question provided eight options (municipal uses, institutional uses, art/cultural facilities, park space, recreational uses, commercial uses, housing, office/

start-up space) as well as an ‘other’ category for participants to offer their insights.  

2. City Council has recommended several programs and uses for the site. Please mark your priorities.

This question offered a series of options (performing arts centre, mixed use building, parking, transit opportunities, greenway/pedestrian links, public square) 

for participants to rank in order of their priorities from 1 to 7.

3. The South Montrose SIte could include many different public uses and amenities.  What public spaces and amenities would 
you like to see included?

The participants were offered 12 outdoor space options to choose from as well as space to suggested their own uses.  These options included children’s 

play equipment, skating rink, outdoor performance space, outdoor exhibits, passive seating, water feature, skateboard feature, interactive features/art, flexible 

seating area, outdoor winter activities, winter shelter and flexible plaza space.

4. What public space, recreational and cultural facilities do you use in Grande Prairie? 

A list of recreational and cultural facilities within Grande Prairie was presented to participants to select the facilities they patronize the most, in order to 

generate information on what spaces they value the most in the city.
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5. Are there any arts/cultural or public spaces/plazas that you enjoy in Grande Prairie or elsewhere that you would like to see 
as an inspiration for the South Montrose site? And if so -- why?

This open-form question allowed participants to offer their suggestions on spaces within Grande Prairie and beyond that could be inspirational to the project 

team in the master planning process.

6. Do you have any additional comments you’d like to share?

This provided participants with an area to offer any thoughts, considerations or insights they have for the South Montrose Site.   

7. What neighbourhood do you live in?

This question helped to provide an overview of the participant’s locations.  .  

The following pages summarize the results from the online survey regarding these questions.  
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Art/Cultural Facilities

Parks Space

Recreational Uses

Other

Conference Facilities

Municipal Uses

Institutional Uses

Commercial Uses

Housing

O�ce/Start-up Space

Hotel

0% 5% 10% 15% 20% 25% 30%

Preferred Uses for the South Montrose Site

Thinking about the future of the South Montrose 
Site, what do you see as the best uses?

The most common response, as seen in the table to the 
right, was a tie between art/cultural facilities and a parks 
space, each with 24% support. When participants were 
asked to elaborate, they spoke to the specific activities 
they’d like to see on the site including community gardens, 
a conference or performing arts centre, space for food 
trucks, venue for short films, etc. 

Beyond specific site uses, most of the ‘why’ responses 
spoke to the need for parking on this site. 
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P
Mixed Use Building

(10.4%)
Parking
(31.9%)

Transit Opportunities
(31.5%)

Mixed Use Building
(17%)

Public Square 
(32%)

Greenway/Pedestrian Linkages
(23.7%)

Mixed Use Building
(18.2%)

Greenway/Pedestrian Linkages
(26%)

Public Square 
(21.3%)

P
Mixed Use Building

(19.4%)
Transit Opportunities

(29.8%)
Parking
(19.9%)

Greenway/Pedestrian Linkages
(17.1%)

Mixed Use Building
(25%)

Transit Opportunities
(17.6%)

Parking
(17.8%)

P
Performing Arts Centre
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Public Square 
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Priorities for Site Use Based on City Council Recommendations
City Council has recommended several programs 
and uses for the site.  Arrange the uses to match 
your priorities.

The table to the right indicates the three most popular 
uses picked for each of the six priorities that participants 
selected from:

1.    Performing Arts Centre

2.    Mixed Use Building

3.    Parking

4.    Transit Opportunities

5.    Greenway/Pedestrian Links to City Hall/Downtown

6.    Public Space

Beyond the overall top pick of performing arts centre, 
participants supported public squares, greenway/
pedestrian linkages to City Hall/Downtown and mixed 
use buildings. These options also had repeat mentions 
in the top four of six priorities. The mixed use building, 
though predominately chosen third, appeared frequently 
throughout the ranking. 
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Flexible  Plaza Space

Outdoor Performance Space

Children’s Playground

Interactive Features/Art

Skating Rink

Water Feature

Outdoor Exhibits

Outdoor Winter Activities

Passive Seating

Flexible Seating Area

Other

Shelters for winter use

Skateboard Features

0%
18%

16%
14%

12%
10%

8%
6%

4%
2%

Preferred Public Spaces and Amenities

What public spaces and amenities would you like to see on 
this site?

The most favoured public space amenities were Flexible Plaza Space 
(17%) and Outdoor Performance Space (14%).  The remaining 
options saw fairly even support, other than shelters for winter use and 
skateboard features, which ranked the lowest overall. Children’s play 
equipment, interactive feature/art, skating rink, and water features 
each captured 8-9% of the total response, just slightly above the 
remaining options. 

Participants also stressed the need for the continued availability of 
parking on the site. Parking was the most popular ‘other’ suggestion.  
Many of the participants chose to suggest other amenities used the 
‘why’ section to speak to the need for parking at this site.
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What public space, recreational and cultural facilities do you 
use in Grande Prairie?

When asked about what recreational and cultural facilities residents 
already use, Muskoseepi Park (17%), The Grande Prairie Farmers’ 
Market (15%) and The Eastlink Centre (14%) were highly ranked. The 
next two most popular options included The Grande Prairie Public 
Library (12%) and Revolution Place (11%). 

The ‘other’ option was chosen by only 2% of participants. Other 
places suggested included parks, playgrounds, trails, the Coca Cola 
Centre, Centre 2000, Grande Prairie Regional College and Grande 
Prairie Regional Archives. 

Muskoseepi Park

The Grande Prairie Farmers’ Market

The Eastlink Centre

The Grande Prairie Library

Revolution Place

Live Theatre

The Prairie Art Gallery

The Grande Prairie Museum

The Centre for Creative Arts

Other

0% 5% 10% 15% 20%
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Do you have any additional comments you’d like to 
share?

The most frequently raised other comments are illustrated in 
the diagram below. The dominant topic in this section was 
parking. Comments ranged from providing adequate parking, 
including underground parking, to not allowing the site to be 
under-utilized as a parking lot. 

Safety and Arts and Culture were the next most common 
issues raised. Comments in the safety category included 
concerns about antisocial behaviour, drug use, crime and 
the proliferation of homeless people. The Arts and Culture 
category included comments encouraging more social 
opportunities and community connections.

46

21

17

12
Transit Support

Green Space/
Park

Gathering
 Space

Parking

Safety 
Concerns

Arts and Culture

Pedestr
ian 

Frie
ndly11

10

8
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Are there any arts/cultural or public spaces /plazas that you enjoy in Grande Prairie or elsewhere that you would 
like to see as an inspiration for the South Montrose site?

Many arts/cultural facilities and/or public spaces/plazas around Alberta, Canada and the world were suggested by 
participants in both the online survey and the workshop. The diagrams below and to the right combine the suggestions from 
the survey and workshops to present a comprehensive picture of the places suggested.  

Most Popular Places
45 Churchill Square, Edmonton

8 Olympic Plaza, Calgary

13 Muskoseepi Park, Grande Prairie

4 Jubilee Auditorium, Edmonton

4 William Hawrelak Park, Edmonton

4 Winspear Centre, Edmonton

4 The Eastlink Centre, Grande Prairie

4 The Forks, Winnipeg

3 Nathan Phillips Square, Toronto

3 Yonge and Dundas Square, Toronto

3 European Squares (generally)

3 St. Albert (generally)

3 Prairie Art Gallery, Grande Prairie

3 Jubilee Park, Grande Prairie

2 Stephen Avenue, Calgary

2 Prince’s Island Park, Calgary

2 Grande Prairie Public Library

2 Montrose Cultural Centre, Grande Prairie (overall)

2 Whitecourt (generally)

2 Town Square, Kelowna

2 Casino Rama Entertainment Centre

5 Alberta Legislature

5 Grande Prairie Regional College, Grande Prairie

Performing Arts and 
Theatre Space

23
Market
Space

20

Festival/
Concert/

Entertainment

20

Parking Lots

19

All Season Use

19

Flexible Space

17
Natural and Green

Space

17

Arts and Cultural
Space

14

Family Focus

13

When speaking of their inspirations 
and the qualities of the spaces they 
value, participants specified the 
following uses:

Many spaces were cited multiple times as 
shown in the list to the right.  
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Boise, Idaho

Seattle, Washington

San Francisco, California

Palm Springs, California Phoenix, Arizona

Fishers, Indiana New York, New York

Jacksonville, Florida

International Falls, Minnesota

Washington D.C.

Belize City, Belize

Prague

Zurich
Paris

Barcelona

Frankfurt

Oslo

Italy

Stockholm

Whangarei, New Zealand

Seoul, South Korea

Arts and culture facilities and public spaces from across 
the world inspired participants.  The following images 
highlight this range. 

Saskatoon

Toronto
Rama

Montreal
Quebec City

Halifax

Victoria

Kamloops
Vancouver

St. John’sRevelstoke

Kelowna
Regina

Whitehorse

Winnipeg

Dawson Creek

Ottawa

Spirit River

Sexsmith

Grande Prairie

Whitecourt

Hinton

Jasper

St. Albert
Edmonton

Sherwood Park

Red Deer

Drumheller

Calgary

Lethbridge

Ban�



13PHASE 1: ADMINISTRATION, STAKEHOLDER & PUBLIC WHAT WE HEARD REPORT

What neighbourhood do you live in?

The online survey benefited from wide 
participation from across the city 
and region. In total we heard from 52 
communities within and around Grande 
Prairie. 

Bear Creek Highlands Arbour Hills

Hidden Valley Royal Oaks Northridge
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Stone Ridge
O’Brien Lake

Pinnacle 
Ridge

Westpointe

Richmond Industrial Park
Centre West 
Business 
Park

Vision West 
Business 
Park

Brochu 
Industrial

Westgate Gateway

College 
Park

Central 
Business 
District

Smith

Hillside

MountviewVLA/ 
Montrose

Avondale

Airport

40

5

25

5

15 20

24

41

10

21

17

42

10 15

21

51

10 36

9

23

28

42

7

33
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12

55

9

33
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4
Scenic 
Ridge

1

2
2

2

3

5

7

18

43

Areas beyond the City of Grande Prairie 
borders but within the Region.  

19 County
3 Beaverlodge
1 Bezanson
1 Calgary
6 Clairmont
1 Dimsdale
1 Grovedale
1 Hythe
4 Sexsmith
4 Wedgewood
1 Wembley

The 10 communities with the
highest response rate

55 South Patterson Place
51 Mission Heights
43 Country Club Estates
42 Pinnicle Ridge
42 Highland Park
41 Crystal Lake Estates
40 Avondale
36 Mountview
33 Royal Oak
33 Swanavon



14PHASE 1: ADMINISTRATION, STAKEHOLDER & PUBLIC WHAT WE HEARD REPORT

THE WORKSHOP RESULTS
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3.0 About the Workshops

Both the administration and the stakeholder workshops followed the same format, beginning with a discussion about the 
participant’s favourite public spaces and cultural hubs from anywhere in the world (these results are combined with the results 
of the online engagement for the same question on the previous two pages).  Attendees then discussed potential uses, 
design options and outdoor activities appropriate for the site based on national and international examples.  The workshop 
concluded with a discussion about potential layout options and allowed participants to offer insight into important local factors 
and uses for the designers to consider when master planning this site.  

Both workshops were hosted on December 15, 2015 at the Montrose Cultural Centre.  The internal workshop had 24 
attendees and the external workshop had 28 attendees.  
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Preferred Uses from the Workshop Discussion

Each table in the workshops was given two sets of 10 poker chips to 
illustrate their preferences in each activity.  The first activity revolved around 
their preferred uses for the site.  The performing arts centre was clearly the 
most popular option followed by 
conference facilities, commercial 
uses and other arts and cultural 
uses.

Many tables also suggested 
uses and included those in their 
priorities.  These included transit 
terminals, an aboriginal cultural 
centre, underground parking and a 
public greenhouse.  

The reasoning participants gave to 
the priorities largely revolved around 
creating lots of activity on the site, 
facilitating an arts and culture hub, 
drawing people downtown, serving 
a community need and creating 
flexible spaces.

Performing Arts Centre

Conference Facilities

Commercial Uses

Other Arts and Cultural Uses

Housing

WORKSHOP SUGGESTION: Transit Terminal

Municipal Uses

Institutional Uses

Hotel

WORKSHOP SUGGESTION: Aboriginal Cultural Centre

O�ce/Start-up Space for New Businesses

WORKSHOP SUGGESTION: Underground Parking

WORKSHOP SUGGESTION: Nothing for now

WORKSHOP SUGGESTION: Public Greenhouse

No Buildings

0 5 10 15 20 25 30
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Preferred Design Inspirations from the Workshop Discussion

Numerous design inspirations were presented to participants at the workshop to discuss and prioritize with poker chips.  
Many of the examples came from other winter cities in Canada and often had an arts, cultural or innovation focus.

The Oslo Opera House was the most popular among participants, followed by Burlington Ontario’s Performing Arts Centre 
and the Kulturhuset in Stockholm.  In their comments, people focused on buildings that would complement the Montrose 
Cultural Centre, offer a comfortable pedestrian experience, demonstrate sustainability, incorporate flexible spaces and create 
an inviting design.  Parking frequently arose as an important component to the site.  

Oslo Opera House

Performing Arts Centre, Burlington ON

Kulturhuset, Stockholm

Experimental Media & Performing Arts Centre, Troy NY 

EHWA Women’s University, Seoul, South Korea

Kunsthal, Rotterdam

Art Museum, Aspen CO

Wood Innovation Design Centre, Prince George BC

Faculty of Pharmaceutical Sciences, Vancouver BC

Kinnear Centre for Creativity + Innovation, Ban� AB

Performing Arts Centre, Kamloops BC

0 2 4 6 8 10
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Preferred Landscape Elements from the Workshop Discussion

After discussing potential uses and building 
design, participants focused on the outdoor 
space and its programming.  Many potential 
uses were presented and participants also had 
the opportunity to suggest additional uses to 
consider and prioritize.

Interactive features and art, outdoor winter 
activities and a flexible plaza space were 
suggested most often in this exercise. Other 
suggestions included green space, a toboggan 
hill, music space, fire pits and community 
gardens.  

The winter shelter idea did not receive 
any votes to place it on the ranking.  Also, 
participants included many suggestions that 
did not make the final ranking, such as rooftop 
bars/ice bars, rooftop gardens and public 
graffiti walls

Interactive Features and Art

Outdoor Winter Activities

Flexible Plaza Space

Flexible Seating

Skate Park

Amphitheatre

Skating Rink

Outdoor Exhibits

WORKSHOP SUGGESTION: Green Space

Water Features

Children’s Playground

Outdoor Performance Space

WORKSHOP SUGGESTION: More of a focus on Indoor Space

WORKSHOP SUGGESTION: Musical Space/Features

WORKSHOP SPACE: Toboggan Hill

WORKSHOP SUGGESTION: Fire Pits and Radiant Heaters

WORKSHOP SUGGESTION: Community/Heritage Garden
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Preferred Layout Options from the Workshops

The design team presented three layout options for the workshop participants to consider.  Each of these options 
demonstrated a particular focus: civic, culture and downtown.  Participants were asked to evaluate the pros and cons, 
suggest other layouts and vote on their preferred options. 

Out of the three options presented, the civic and culture focuses received the most votes.  Participants could also create their 
own layouts, which are illustrated on the next page, and which were included in voting.  Participants largely preferred options 
where the greenway/concourse flowed directly into the plaza and layouts that left open space near the Montrose Cultural 
Centre.  They also considered flow, wind, shadow, exposure to traffic and winter comfort.  Participants were thoughtful about 
the interface between the Montrose Cultural Centre and the South Montrose Site and wanted to ensure both were integrated 
attractively, comfortably and functionally.  

Civic Focused Culture Focused Downtown Focused

15 15 6
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Plaza

Mixed-Use
Building

Performing
Arts Centre

Plaza
Connects north 

under the building

Combination
Performing Arts Centre  
and Mixed-Use Building

Combination
Performing Arts Centre  
and Mixed-Use Building

Plaza
Connects east

under the building

Plaza

Combination
Performing 
Arts Centre  
and Mixed-Use
Building

Mixed-Use Building

Performing Arts
Centre

PlazaPlaza Performing
Arts Centre

WORKSHOP SUGGESTION WORKSHOP SUGGESTION WORKSHOP SUGGESTION

WORKSHOP SUGGESTION WORKSHOP SUGGESTION WORKSHOP SUGGESTION

*note that one table gave this option 
18 votes.

23
*note this option allows the plaza to 
extend underneath the performing arts 
centre and mixed use building.  

2 0
*note this option also allows the plaza 
to extend underneath the performing 
arts centre and mixed use building.  

0 0 0 *this idea included +15 connections to 
surrounding buildings, residential uses, 
�exible spaces, transit, walkways 
through the building and food-related 
uses.  
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4.0 Next Steps

Administration and Stakeholder Workshops #2

To continue the conversation about the future of the South Montrose Site, a second set of workshops will be held in the 
beginning of February 2016.  As with the first workshop series, the Phase 2 sessions will include an internal (administration) 
workshop for staff representing various city departments, and a workshop for stakeholders representing the Downtown 
Association, the arts and cultural community in Grande Prairie and City Council, among others.  

These workshops will include discussion about design principles to frame future development on the site and will present two 
design options, based on the first phase’s feedback, for participants to comment upon.  The results from these workshops, 
feedback from the Phase 2 engagement strategies, existing policy direction and the expertise of the design team will be used 
to create a master plan for the site. This plan will be presented publicly at the end of April 2016 after committee approval.

Continuation of Public Engagement

A thorough public engagement program involves providing multiple entry points into the conversation through three key 
avenues: in-person, online and in-situ (place based).  Offering a variety of methods for the public to have their say ensures an 
accessible and thorough engagement process.  

To complement the Phase 2 administration and stakeholder workshops described above, an online survey will be created 
along with a paper survey version available at the Montrose Cultural Centre.  For citizens who do not wish to fill out a survey, 
a kiosk will be available at the Montrose Cultural Centre allowing participants to provide quick feedback on-site, and to share 
their design preferences.  This kiosk will be manned at specific times with a City of Grande Prairie staff member to answer 
questions, discuss the project and collect additional insights. Digital engagement options will also be provided during this 
phase, including opportunities for the public to provide feedback and vote via text and mobile apps.  The results from these 
Phase 2 engagement opportunities will then be compiled and used to inform the final master plan.  

For more information and project updates, please visit cityofgp.ca/ourmontrose.
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WHAT WE HEARD REPORT
1.0 ourMontrose Engagement: Phase 2 Overview

ourMontrose is a community engagement process designed to give Grande Prairie residents a voice in shaping the future of 
the South Montrose Site in downtown Grande Prairie.

The first phase of engagement took place from November 2015 to January 5, 2016, and gave more than 1,100 citizens a 
chance to provide feedback on potential uses for the site. In this phase, citizen priorities for the site included arts/cultural 
facilities, parks spaces and recreational facilities. (A copy of the full What We Heard report from Phase 1 is available for 
download at cityofgp.com/ourMontrose.)

This community feedback, existing policy guidelines and unique site considerations (including infrastructure and climate 
realities) were used to develop three initial design concepts for the site.

The second phase of engagement, from February 23 to March 14, 2016, included a chance for more than 500 participants to 
review these initial proposed designs for the site, and to offer feedback on potential amenities.  Each of the design concepts 
included citizen priorities (a Performing and Media Arts Centre, a plaza space, recreational options and a mixed use building), 
as well as 475 underground parking stalls.

In Phase 2, citizens were able to provide input through online and print surveys, at an information kiosk in the Montrose 
Cultural Centre, via social media and at two stakeholder workshops.

The results of the second phase of engagement are detailed in this report.
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ENGAGEMENT RESULTS
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2.0 Approach to Phase 2 Engagement

Phase 2 ourMontrose engagement consisted of online and paper surveys, social media feedback, and stakeholder 
workshops. The following incorporates the results received from all feedback channels.

Over almost three weeks of engagement, more than 500 people participated.  

The survey asked the following four questions:

1. Having reviewed the options, which is your preferred design? 
This question presented three options for layouts of the site involving a mixed-use building, plaza space, and a pond/skating feature. There was an 

opportunity for participants to address why they chose one over the others.

2. Check the top three (3) businesses or services you’d like to see included in the mixed use building. 
Participants were presented with a list of businesses or services (Conference Facilities, Event Space, Housing, Learning Facilities, Municipal Government 

Uses, Office Space, Pub/Bar, Restaurant. Retail, Services Uses (e.g. hair salon), Sports and Recreation Facilities) and had to select the three they prefered 

to see on the site. There was space for them to include other suggestions or additional comments.

3. In previous engagement, the community chose six (6) uses as their priorities for the plaza and public space.  Select your 
preferred style/format for each of these options. 
This question presented three pictures as options for each use (Flexible Plaza Space, Outdoor Performance Space, Children’s Playground, Interactive 

Features/Art, Skating Rink, Water Feature) and asked participants to select the one they liked the most. For each use there was the option to explain why the 

choice was made.

4. Do you have any additional comments you’d like to share? (Online only)
This question allowed people to add any other thoughts or input in addition to what was asked of them in the survey.

The following pages summarize the results regarding these questions.  
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Question 1: 

Having reviewed the options, which is your 
preferred design?

The most popular of the three options was Option C (126), 
followed by Option B (101), with Option A (45) being the 
least preferred option.

The mixed use building was one of the top reasons for 
those who selected B or C. Some of these reasons 
were the same (interesting looking) while others were in 
opposition (how big or small it was). Option B was also 
popular for its protection from the elements, especially the 
wind. Option C was preferred for its larger plaza space 
and the sunlight.

The main issue people had with Option A was the plaza 
exposure to the elements and roadway. Those who 
liked it cited its sunlight, easy access to downtown, and 
openness.
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Question 2:

Check the top three (3) businesses or services 
you’d like to see included in the mixed use building. 

The most popular options from the list of potential uses for 
the mixed use building (Conference Facilities, Event Space, 
Housing, Learning Facilities, Municipal Government Uses, 
Office Space, Pub/Bar, Restaurant. Retail, Services Uses 
(e.g. hair salon), Sports and Recreation Facilities) are 
shown to the right. These chioces are not 
in a priority sequence, the popularity of the 
option is best measured by the number of 
votes (seen below the option icon).

After the obvious top two choices of Event 
Space and Restaurant, participants chose 
Conference Facilities, Learning Facilities, 
and Sports and Recreation. It should be 
noted that while Pub/Bar did not appear 
on this list, many felt that this was the 
same as the restaurant option.

The “Other” suggestions included things 
like Parking, Arts & Culture Oriented, and 
All Day Use.
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(48)

Event Space
(40)

Sports and Recreation
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(43)
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Question 3: 

In previous engagement, the community chose six (6) uses 
as their priorities for the plaza and public space.  Select your 
preferred style/format for each of these options. 

Flexible Space

Options 1 and 2 were noticeably more popular then Option 3 due in 
part to their ability to accomodate large groups. Commercial Kiosks 
and Openness were also cited as reasons for their popularity. Across 
all three options, people felt their choice maximized the flexibility of the 
plaza.

Outdoor Performance Space

The grass and green space - along with its openness and tiered 
amphitheater style terrain - of Option 3 made it the most popular 
option. The seating and tiered terrain was also highly valued in Option 
2 with Flexibility and Easy Maintenance cited as Option 1’s strengths.

Children’s Playground

Option 1’s design and layout and variety of activities made it the most 
popular option. Option 2 was prefered by many due to its design and 
ability to double as public art.

Interactive Feature/Art

Option 1 and 2 were very close in popularity with only 16 votes 
separating them. The scale and multi-use factor was the tipping point 
for Option 1. Other reasons given for all three were visual appeal and 
the fact they were seen as artistic.
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Skating Rink

This feature had the widest range of results with Option 1 being the 
most popular (163) and Option 2 chosen by only 26 participants. The 
idea of an indoor or covered rink was not appealing. This is further 
shown in Option 1 being chosen due to its openness, simplicity, and 
being outdoors. Option 3 was cited for its path design and being 
something new for Grand Prairie.

Water Feature

The idea of a water feature was a more contentious feature then the 
rest with more choosing “none” as an option compared to any other 
features. Participants cited climate and underuse of similar features 
already in place. Adding to this, water conservation was a big reason 
why people chose Options 2 and 3, particularly for the ability to turn 
the water off in Option 3. Overall Option 1 was the most popular, and 
was chosen for its design and the fact that it includes a pool.
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Question 4:

Do you have any additional comments you’d like to 
share?

The most frequently raised comments are illustrated in the 
diagram below. The dominant topic in this section was 
parking. The feedback ranged from asking for the site to 
remain as parking to questioning the cost of underground 
parking and feeling unheard in the last phase when they 
mentioned parking.

The next common theme was General Positive Comments 
supporting the project and looking forward to it, and then 
Questions/Concerns about the project. These ranged 
from asking if food trucks will be allowed on the plaza to 
concerns about people living in the Rotary House Shelter 
nearby.

Other common themes seen included general negative 
comments, wanting to keep the cost of the project down, 
keeping green space, and making it welcoming.
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What neighbourhood do you live in?

The online survey benefited from wide participation from across the 
city and region. In total we heard from 44 communities within and 
around Grande Prairie. 
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THE WORKSHOPS
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3.0 About the Workshops

In February 2016, two workshops were hosted to give stakeholders an opportunity to provide additional input.  These 
stakeholders included staff from The City of Grande Prairie, City Councillors, representatives from the Downtown Business 
Association, local arts and culture organizations and businesses and groups located near the South Montrose Site.

A total of 69 individuals participated in the stakeholder workshops, providing input on the initial design concepts, potential 
programming for the plaza space and potential uses for the mixed use building. 
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At the workshops, participants were asked to discuss and provide feedback on the same three questions asked on the 
online and paper surveys and this feedback is incorporated in the previous section. In addition, they were provided with the 
opportunity to evaluate each of the three options using a scorecard and discuss each options positive and negative qualities. 

The scorecard had participants score components on a scale of 1-5 with 5 being the best:
• Provides good site access
• Provides good views and connections to the Montrose Cultural Centre
• Provides opportunities for flexible plaza programming
• Provides comfort in all seasons
• Provides an interesting mixed use building

In all of above the categories in both workshops, Option C rated the  
highest. 

 

Provides good site access

Provides good views and connections 
to the Montrose Cultural Centre

Provides opportunities for flexible 
plaza programming

Provides comfort in all seasons

Provides an interesting mixed use 
building

A B C
2.98 2.97 3.84

3.00 2.40 4.12

3.09 2.87 3.96

3.28 2.56 3.40

3.19 2.92 3.55
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The participants were also asked to note the positive and negative qualities for each. 

Option A was seen as inviting, open, and with an easy connection to downtown. The most common arguments against it 
were the lack of sightline of the Montrose Cultural Centre, natural element concerns like wind and shadows, and concerns 
about the plaza being near main roads.

Option B was liked for its wind protection and good sightlines of the Montrose Cultural Centre (though the latter was also a 
common negative). The combination of plaza and mixed use building was seen as positive for the functionality of the building 
and the flexibility of the plaza. But it was criticized for being closed off and unwelcoming and having lighting issues.

Option C was liked for the sightline of the Montrose Cultural Centre and its access and connectivity to downtown. It was also 
viewed as safe, open, and protected from the elements. There was one recurring negative, though. and that was the mixed 
use building. It was criticized primarily for its shape lacking functionality and being more expensive to build.
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NEXT STEPS
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4.0 Next Steps

The community feedback provided during Phase 2 of the ourMontrose public engagement process will be used by the design 
team in the development of a final Master Plan for the South Montrose Site.  

Phase 3 of the ourMontrose process will include the release of the final Master Plan in May 2016.

Further information is available at cityofgp.com/ourMontrose.



S
O

U
T

H
 M

O
N

T
R

O
S

E
 S

IT
E

 M
A

S
TE

R
 P

LA
N

     



Williamson Chong Architects

CAPPENDI
X

February 2016

our Montrose
“Functional Principles Test”

Layout Options Filtering Process
Phase 2: Public, Administration & 

Stakeholder Engagement

Pages: 48



S
O

U
T

H
 M

O
N

T
R

O
S

E
 S

IT
E

 M
A

S
TE

R
 P

LA
N

     



FEBRUARY 2016

PHASE 2: PUBLIC, ADMINISTRATION & STAKEHOLDER
 ENGAGEMENT

“FUNCTIONAL PRINCIPLES TEST” 
LAYOUT OPTIONS FILTERING PROCESS



PURPOSELAYOUT OPTIONS TEST

•	 Layout options presented during the Phase 1 workshop - 
including the created layout option - will undergo a “test” 
to filter out the most appropriate options for the South 
Montrose site and/or reveal new options based on the 
results 

•	 In order to “test” the layout options, an assessment 
of the uses and characteristics surrounding the South 
Montrose will be conducted, and then establish an efficient 
“Functional Site Infrastructure” scenario based on a set of 
“Functional Principles”

•	 These “Functional Principles” - consisting of ‘Site 
Infrastructure’ and ‘Climatic Conditions’ - were developed 
from the Phase 1 online engagement and workshop 
feedback

•	 Layout options will be overlaid on the “Functional Site 
Infrastructure” scenario in order to determine which option 
relates best to the infrastructure conditions 

•	 Layout options will also be tested with respect to wind 
direction and shadow impacts 

•	 The resulting layout options will be carried forward into the 
master planning process
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•	 North side of South Montrose site:

 □ Montrose Cultural Centre

 □ Art Gallery of Grande Prairie

 □ Approved Concourse/Greenway

•	 West side of South Montrose site:

 □ RCMP Building

 □ Centre for Creative Arts

•	 East side of South Montrose site:

 □ City Hall

* Street classification based on Downtown 
Streetscape Enhancement Project
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* Street classification and characteristics 
based on Downtown Streetscape 
Enhancement Project
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MONTROSE 
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HALL

•	 Standard Connector (99th Street):

 □ ±21.0m to 24.0m Right-of-way

 □ One northbound and one 

southbound vehicular lanes

 □ Two lanes of standard on-street 

parking

 □ Drive lanes reduced in size from 

3.70m to 3.50m

•	 Standard Arterial (98th Street):

 □ ±25.0m Right-of-way

 □ Two northbound and two 

southbound vehicular lane

 □ No on-street parking

 □ Drive lanes reduced in size from 

3.70m to 3.50m

ADJACENT STREETS AND 
CHARACTERISTICS *: 
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•	 Shared Avenue (101st Avenue)

 □ ±20.0m Right-of-way

 □ Maintain two-way vehicular lanes 

and two parking lanes on either side

 □ Drives lanes can be reduced in size 

from 3.70m to 3.50m

 □ On-street parking separated by flush 

curb with paving treatment from 

building facade to building facade

 □ Continuous trench drain and bollards 

delineates pedestrian and vehicular 

zones 
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* Street classification and characteristics 
based on Downtown Streetscape 
Enhancement Project
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FUNCTIONAL PRINCIPLES:
SITE INFRASTRUCTURE

1
2 3
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PRINCIPLES

 □ Assess the 
important views and 
potential service 
entry locations 
with respect to the 
surrounding uses

 □ Assess several 
scenarios with 
respect to entry 
points, servicing 
form and loading 
design options 

 □ Discuss potential 
underground 
parking scenarios 
and  resulting 
parking yields

 □ Discuss the build-
out phase of the 
site programming 
elements in relation 
to the infrastructure 
layout 
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 □ Maintain views toward the Montrose 
Cultural Centre, Art Gallery of 
Grande Prairie and Concourse/
Greenway

 □ Main access location along 101st 
Avenue is not desirable as it 
potentially conflicts with the use of 
the Shared Avenue (101st Avenue) 
as extended public space

 □ Main access location along 98th 
Street is acceptable, but less 
desirable as it potentially conflicts 
with major arterial traffic

 □ Main access location along 99th 
Street is most desirable as it does 
not conflict with either issue, and 
hides the servicing access from the 
more ‘active’ streets
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SERVICE ENTRY LOCATION

 □ Mid-site service entry along 101st 
Avenue is not desirable as it conflicts 
with the potential use of the Shared 
Avenue (101st Avenue) as extended 
public space

 □ Mid-site service entry along 98th 
or 99th Street is not desirable as it 
bisects the overall site, reducing the 
overall utilization of an efficient site 
infrastructure layout

 □ Service entry adjacent to the 
approved Concourse/Greenway on 
98th Street is less desirable due to 
truck loading and the potential traffic 
conflicts of being along a north-
south arterial 

 □ Service entry adjacent to the 
approved Concourse/Greenway 
along 99th Street is most desirable 
as it provides thorough in/out 
manoeuvrability of a service vehicle 
without impacting major traffic, as 
well as full utilization of the site for an 
efficient site infrastructure layout 
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SERVICE AREA WITH ENTRY AT GRADE

 □ Separated service area with 
entry at grade - adjacent to the 
Concourse/Greenway, with access 
on 98th Street - is less desirable 
as it exposes the service entry on 
the surface and only caters to the 
building use on the side it is located

SERVICINGSITE INFRASTRUCTURE

103rd AVENUE

99
th

 S
T

R
E

E
T

PHASE 2: PUBLIC, ADMINISTRATION & STAKEHOLDER ENGAGEMENT
9



101st AVENUE
98th S

T
R

E
E

T
 

SERVICE AREA WITH ENTRY AT GRADE

 □ Separated service area with 
entry at grade - adjacent to the 
Concourse/Greenway, with access 
on 99th Street - is less desirable 
as it exposes the service entry on 
the surface and only caters to the 
building use on the side it is located

 □ Subsequent separated servicing 
area at later phases reduces the 
sub-surface infrastructure area 
potential for other amenities (i.e. 
parking)
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SERVICE CHANNEL

 □ Sub-surface service channel running 
east-west along the Concourse/
Greenway is most desirable as 
it creates a “clothes line effect” 
of being able to service multiple 
elements at first build, and future 
phases

 □ It fully utilizes the site by providing 
ample room for sub-surface 
amenities such as underground 
parking and other site infrastructure 
elements

 □ A one-way, east-west service 
channel provides an efficient travel 
route and encompasses less area

 □ Having the service channel 
underground will not visually impact 
the adjacent Concourse/Greenway

 □ Sub-surface service channel allows 
for more building faces to be active
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SERVICE  LOADING DESIGN

 □ Perpendicular loading design is 
least desirable as it will need to 
encompass a larger turning radius 
and overall apron for service vehicle 
manoeuvrability and stationing   
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SERVICE  LOADING DESIGN

 □ Saw-tooth loading design is most 
desirable as it requires less apron 
space and minimizes large turning 
radii for service vehicles
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98th STREET UNDERGROUND PARKING 
ACCESS

•	 In/out vehicular access for underground 
parking on 98th Street

•	 Underground parking area yields ± 240  
stalls over two levels (±120 stalls per 
level)

•	 Parking area efficiently located to 
accommodate at grade building location

•	 Underground parking location can easily 
be incorporated into a phased build-out 

LOADING BAY

± 240 
PARKING STALLS 
OVER 2 LEVELS

SUB-SURFACE PLAZA 
INFRASTRUCTURE /

STORAGE AREA
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99th STREET UNDERGROUND PARKING 
ACCESS

•	 In/out vehicular access for underground 
parking on 99th Street

•	 Layout mirrors that of the 98th 
underground parking access 

•	 Underground parking area yields ± 240  
stalls over two levels (±120 stalls per 
level)

•	 Parking area efficiently located to 
accommodate at grade building location

•	 Underground parking location can easily 
be incorporated into phase build-out 
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•	 Resulting site infrastructure layout 
suggests either the Performing and 
Media Arts Centre or mixed-use building 
could be built first on the site, but the 
first building must be accompanied by 
the public plaza 
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1
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•	 Resulting site infrastructure layout 
suggests either the Performing and 
Media Arts Centre or mixed-use building 
could be built first on the site, but the 
first building must be accompanied by 
the public plaza 
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103rd AVENUE

99
th

 S
T

R
E

E
T

PHASE 2: PUBLIC, ADMINISTRATION & STAKEHOLDER ENGAGEMENT
17



•	 Sub-surface service channel running 
east-west along the Concourse/
Greenway creates a “clothes line effect” 
where multiple at grade and sub-surface 
elements can connect to the channel

•	 Sub-surface plaza infrastructure/storage 
area and underground parking layout 
mirrored on either side allows for a 
flexible phased build-out at grade, with 
the potential for either building to be 
constructed in the first phase

101st AVENUE
98th S

T
R

E
E

T
 

SUB-SURFACE PLAZA 
INFRASTRUCTURE /

STORAGE AREA

UNDERGROUND PARKING

LOADING BAY

SERVICE CHANNEL

FUNCTIONAL SITE INFRASTRUCTURESITE INFRASTRUCTURE

103rd AVENUE

99
th

 S
T

R
E

E
T

PHASE 2: PUBLIC, ADMINISTRATION & STAKEHOLDER ENGAGEMENT
18
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CIVIC FOCUSED OPTION

•	 Performing and Media Arts Centre 
(PMAC) located along sub-surface 
service channel - which allows for direct 
servicing access 

•	 Sub-surface service channel entry 
and underground parking entry/exit 
on 99th Street is functional for the 
PMAC building - eliminates the visual 
impacts onto the Concourse/Greenway 
and potential open space as it can be 
integrated into the building

•	 Mixed-use building location is not 
functional with the sub-surface service 
channel as it will need a secondary 
connection from the channel

•	 Sub-surface service channel exit and 
underground parking entry/exit on 98th 
Street impacts the public plaza as they 
would be visible on the surface

•	 Public plaza not located centrally above 
the sub-surface plaza infrastructure area 
which limits the arrangement of certain 
landscape elements (i.e. water features)
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PUBLIC 
PLAZA

OPEN 
SPACE OPEN SPACE

MIXED-USE 
BUILDING

•	 Performing and Media Arts Centre 
(PMAC) and mixed-use building located 
along sub-surface service channel - 
which allows for direct servicing access

•	 Sub-surface service channel entry/exit 
is functional for both the mixed-use 
building and PMAC - eliminates visual 
impacts onto the Concourse/Greenway 
and potential open space as it can be 
integrated into each building

•	 Underground parking entry/exit is 
functional for both mixed-use building 
and PMAC - eliminates visual impacts 
onto the Concourse/Greenway and 
potential open space as it can be 
integrated into each building

•	 Centre of public plaza relatively 
encompasses the sub-surface plaza 
infrastructure area - which allows for 
more flexibility when arranging certain 
landscape elements (i.e. water features)
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PUBLIC 
PLAZA

OPEN 
SPACE

MIXED-USE 
BUILDING

•	 Performing and Media Arts Centre 
(PMAC) and mixed-use building located 
along sub-surface service channel - 
which allows for direct servicing access

•	 Sub-surface service channel entry/
exit is functional for both mixed-use 
building and PMAC - eliminates visual 
impacts onto the Concourse/Greenway 
and potential open space as it can be 
integrated into each building

•	 Underground parking entry/exit is 
functional for both mixed-use building 
and PMAC - eliminates visual impacts 
onto the Concourse/Greenway and 
potential open space as it can be 
integrated into each building

•	 Public plaza not located centrally above, 
and encompasses a small portion of the 
sub-surface plaza infrastructure area 
which limits the arrangement of certain 
landscape elements (i.e. water features)
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PUBLIC 
PLAZA

OPEN 
SPACE

MIXED-USE 
BUILDING

•	 Performing and Media Arts Centre 
(PMAC) located along sub-surface 
service channel - which allows for direct 
servicing access 

•	 Sub-surface service channel exit and 
underground parking entry/exit on 
98th Street is functional for the PMAC 
building - eliminates the visual impacts 
onto the Concourse/Greenway and 
potential open space as it can be 
integrated into the building

•	 Public plaza not located centrally above 
the sub-surface plaza infrastructure area 
which limits the arrangement of certain 
landscape elements (i.e. water features)

•	 Mixed-use building location is not 
functional with the sub-surface service 
channel as it will need a secondary 
connection from the channel

•	 Sub-surface service channel entry and 
underground parking entry/exit on 99th 
Street impacts the public plaza as they 
would be visible on the surface

WORKSHOP CREATED OPTIONLAYOUT OPTIONS OVERLAY
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•	 Performing and Media Arts Centre (PMAC) 
located along sub-surface service channel - 
which allows for direct servicing access 

•	 Sub-surface service channel exit and 
underground parking entry/exit on 98th 
Street is functional for the PMAC building 
- eliminates the visual impacts onto the 
Concourse/Greenway and potential open 
space as it can be integrated into the 
building

•	 Public plaza not located centrally above the 
sub-surface plaza infrastructure area which 
limits the arrangement of certain landscape 
elements (i.e. water features)

•	 Mixed-use building location is not functional 
with the sub-surface service channel as it 
will need a secondary connection from the 
channel

•	 Sub-surface service channel entry and 
underground parking entry/exit on 99th 
Street impacts the public plaza as they 
would be visible on the surface

•	 Performing and Media Arts Centre (PMAC) 
and mixed-use building located along sub-
surface service channel - which allows for 
direct servicing access

•	 Sub-surface service channel entry/exit is 
functional for both mixed-use building and 
PMAC - eliminates visual impacts onto the 
Concourse/Greenway and potential open 
space as it can be integrated into each 
building

•	 Underground parking entry/exit is functional 
for both mixed-use building and PMAC 
- eliminates visual impacts onto the 
Concourse/Greenway and potential open 
space as it can be integrated into each 
building

•	 Public plaza not located centrally above, 
and encompasses a small portion of the 
sub-surface plaza infrastructure area which 
limits the arrangement of certain landscape 
elements (i.e. water features)

•	 Performing and Media Arts Centre (PMAC) 
and mixed-use building located along sub-
surface service channel - which allows for 
direct servicing access

•	 Sub-surface service channel entry/exit is 
functional for both the mixed-use building 
and PMAC - eliminates visual impacts onto 
the Concourse/Greenway and potential 
open space as it can be integrated into each 
building

•	 Underground parking entry/exit is functional 
for both mixed-use building and PMAC 
- eliminates visual impacts onto the 
Concourse/Greenway and potential open 
space as it can be integrated into each 
building

•	 Centre of public plaza relatively 
encompasses the sub-surface plaza 
infrastructure area - which allows for more 
flexibility when arranging certain landscape 
elements (i.e. water features)

•	 Performing and Media Arts Centre (PMAC) 
located along sub-surface service channel - 
which allows for direct servicing access 

•	 Sub-surface service channel entry and 
underground parking entry/exit on 99th 
Street is functional for the PMAC building 
- eliminates the visual impacts onto the 
Concourse/Greenway and potential open 
space as it can be integrated into the 
building

•	 Mixed-use building location is not functional 
with the sub-surface service channel as it 
will need a secondary connection from the 
channel

•	 Sub-surface service channel exit and 
underground parking entry/exit on 98th 
Street impacts the public plaza as they 
would be visible on the surface

•	 Public plaza not located centrally above the 
sub-surface plaza infrastructure area which 
limits the arrangement of certain landscape 
elements (i.e. water features)
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OPTION
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OPTION

WORKSHOP CREATED 
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FUNCTIONAL PRINCIPLES:
CLIMATIC CONDITIONS
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 □ Assess the impacts 
of wind direction on 
the public plaza and 
open space

 □ Assess the impacts 
of shadows on the 
public plaza and 
open space

WIND STUDY

Dominant Wind Direction *
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* Information Source: http://www.windfinder.com/windstatistics/grande_prairie_airport
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WIND STUDY
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WIND STUDY CIVIC FOCUSED OPTION

•	 Public plaza and northern portion of 
potential open space is exposed to 
north-easterly and easterly winds during 
the months of February and May - which 
is exposed to cold winds during the 
winter months

•	 Performing and Media Arts Centre 
blocks north-westerly and westerly 
winds during the months of October 
and December - relatively blocking 
unfavourable winds into the potential 
open space and public plaza

•	 Performing and Media Arts Centre 
blocks dominant south-westerly winds 
during the months of January, March, 
April, June, July, August, September, 
November - relatively blocking 
unfavourable winds into the potential 
open space
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•	 Performing and Media Arts Centre 
blocks north-easterly and easterly winds 
during the months of February and May 
- relatively blocking unfavourable winds 
into the public plaza

•	 Mixed-use building blocks north-
westerly and westerly winds during the 
months of October and December - 
relatively blocking unfavourable winds 
into the potential open space

•	 Mixed-use building relatively blocks 
dominant south-westerly winds to the 
north, but is exposed at the south 
during the months of January, March, 
April, June, July, August, September, 
November - allowing favourable cool 
winds during the summer, but cold 
winds during the winter

PUBLIC 
PLAZA

OPEN SPACE

MIXED-USE 
BUILDING

CONCOURSE/GREENWAY
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•	 Performing and Media Arts Centre 
blocks north-easterly and easterly winds 
during the months of February and May 
- relatively blocking unfavourable winds 
into the potential open space

•	 Mixed-use building blocks north-
westerly and westerly winds during the 
months of October and December - 
relatively blocking unfavourable winds 
into the potential open space

•	 Public plaza and open space to the 
south are exposed to the dominant 
south-westerly winds during the 
months of January, March, April, June, 
July, August, September, November - 
allowing favourable cool winds during 
the summer, but cold winds during the 
winter 
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•	 Performing and Media Arts Centre 
blocks north-easterly and easterly winds 
during the months of February and May 
- relatively blocking unfavourable winds 
into the potential open space and public 
plaza

•	 Public plaza and northern portion of 
potential open space is exposed to 
the north-westerly and westerly winds 
during the months of October and 
December - which is exposed to cold 
winds during the winter months

•	 Mixed-use building blocks dominant 
south-westerly winds during the 
months of January, March, April, June, 
July, August, September, November - 
relatively blocking unfavourable winds 
into the public plaza potential open 
space 
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•	 Performing and Media Arts Centre blocks 
north-easterly and easterly winds during 
the months of February and May - relatively 
blocking unfavourable winds into the 
potential open space and public plaza

•	 Public plaza and northern portion of 
potential open space is exposed to the 
north-westerly and westerly winds during 
the months of October and December - 
which is exposed to cold winds during the 
winter months

•	 Mixed-use building blocks dominant 
south-westerly winds during the months of 
January, March, April, June, July, August, 
September, November - relatively blocking 
unfavourable winds into the public plaza 
potential open space 

•	 Performing and Media Arts Centre blocks 
north-easterly and easterly winds during 
the months of February and May - relatively 
blocking unfavourable winds into the 
potential open space

•	 Mixed-use building blocks north-westerly 
and westerly winds during the months of 
October and December - relatively blocking 
unfavourable winds into the potential open 
space

•	 Public plaza and open space to the south 
are exposed to the dominant south-westerly 
winds during the months of January, March, 
April, June, July, August, September, 
November - allowing favourable cool winds 
during the summer, but cold winds during 
the winter 

•	 Performing and Media Arts Centre blocks 
north-easterly and easterly winds during 
the months of February and May - relatively 
blocking unfavourable winds into the public 
plaza

•	 Mixed-use building blocks north-westerly 
and westerly winds during the months of 
October and December - relatively blocking 
unfavourable winds into the potential open 
space

•	 Mixed-use building relatively blocks 
dominant south-westerly winds to the north, 
but is exposed at the south during the 
months of January, March, April, June, July, 
August, September, November - allowing 
favourable cool winds during the summer, 
but cold winds during the winter

•	 Public plaza and northern portion of 
potential open space is exposed to north-
easterly and easterly winds during the 
months of February and May - which is 
exposed to cold winds during the winter 
months

•	 Performing and Media Arts Centre blocks 
north-westerly and westerly winds during 
the months of October and December - 
relatively blocking unfavourable winds into 
the potential open space and public plaza

•	 Performing and Media Arts Centre blocks 
dominant south-westerly winds during the 
months of January, March, April, June, July, 
August, September, November - relatively 
blocking unfavourable winds into the 
potential open space
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SHADOW STUDY:
WINTER | JANUARY 15th
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•	 Public plaza and majority of potential 
open space experiences dominant 
shadowing at 10 AM, 12 PM and 4 PM 
from the mixed-use building - reducing 
favourable sun exposure throughout the 
day

•	 Central and western edge of 
Concourse/Greenway experiences 
shadowing 10 AM, 12 PM and 4 PM 
from the Performing and Media Arts 
Centre and 10 AM shadowing from the 
mixed-use building - reducing favourable 
sun exposure throughout the day 

•	 Performing and Media Arts Centre casts 
4 PM shadowing onto the public plaza - 
reducing favourable sun exposure
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•	 Northern portion of public plaza (and 
along the eastern edge of the mixed-use 
building) experiences 4 PM shadowing 
- allowing favourable sun exposure 
throughout the majority of the day 

•	 Performing and Media Arts Centre casts 
minimal 10 AM and 12 PM shadowing 
onto the public plaza along its western 
edge - allowing some favourable sun 
exposure

•	 Concourse/Greenway experiences 
constant shadowing throughout the day

•	 Potential open space south of the 
mixed-use building and public plaza 
experiences favourable sun exposure 
throughout the day 
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•	 Potential open space south of the 
Concourse/Greenway experiences 4 
PM shadowing from the mixed-use 
building and 10 AM shadowing from the 
Performing and Media Arts Centre

•	 Concourse/Greenway experiences 
constant shadowing throughout the day

•	 Public plaza and majority of potential 
open space to the south experiences 
favourable sun exposure throughout the 
day 
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10 am 12 pm 4 pm

WINTER | JANUARY 15th

•	 Public plaza and majority of potential 
open space experiences dominant 
shadowing at 10 AM, 12 PM and 4 PM 
from the mixed-use building - reducing 
favourable sun exposure throughout the 
day

•	 Eastern edge of Concourse/Greenway 
experiences shadowing 10 AM, 12 PM 
and 4 PM from the Performing and 
Media Arts Centre and 4 PM shadowing 
from the mixed-use building - reducing 
favourable sun exposure 

•	 Western edge of Concourse/Greenway 
experiences no shadowing throughout 
the day
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•	 Public plaza and majority of potential open 
space experiences dominant shadowing at 
10 AM, 12 PM and 4 PM from the mixed-
use building - reducing favourable sun 
exposure throughout the day

•	 Eastern edge of Concourse/Greenway 
experiences shadowing 10 AM, 12 PM 
and 4 PM from the Performing and Media 
Arts Centre and 4 PM shadowing from the 
mixed-use building - reducing favourable 
sun exposure throughout the day

•	 Western edge of Concourse/Greenway 
experiences no shadowing throughout the 
day

•	 Potential open space south of the 
Concourse/Greenway experiences 4 PM 
shadowing from the mixed-use building and 
10 AM shadowing from the Performing and 
Media Arts Centre

•	 Concourse/Greenway experiences constant 
shadowing throughout the day

•	 Public plaza and majority of potential open 
space to the south experiences favourable 
sun exposure throughout the day 

•	 Northern portion of public plaza (and along 
the eastern edge of the mixed-use building) 
experiences 4 PM shadowing - allowing 
favourable sun exposure throughout the 
majority of the day 

•	 Performing and Media Arts Centre casts 
minimal 10 AM and 12 PM shadowing onto 
the public plaza along its western edge - 
allowing some favourable sun exposure

•	 Concourse/Greenway experiences constant 
shadowing throughout the day

•	 Potential open space south of the mixed-
use building and public plaza experiences 
favourable sun exposure throughout the day 

•	 Public plaza and majority of potential open 
space experiences dominant shadowing at 
10 AM, 12 PM and 4 PM from the mixed-
use building - reducing favourable sun 
exposure throughout the day

•	 Central and western edge of Concourse/
Greenway experiences shadowing 10 AM, 
12 PM and 4 PM from the Performing and 
Media Arts Centre and 10 AM shadowing 
from the mixed-use building - reducing 
favourable sun exposure throughout the day 

•	 Performing and Media Arts Centre casts 
4 PM shadowing onto the public plaza - 
reducing favourable sun exposure
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SHADOW STUDY:
SUMMER | JULY 15th
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•	 Public plaza experiences very minimal 
10 AM and 12 PM shadowing along the 
northern edge of the mixed-use building

•	 Performing Arts Building casts minimum 
4 PM shadowing onto the potential 
open space 
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•	 Public plaza experiences 4 PM 
shadowing from the mixed-use building

•	 Performing and Media Arts Centre casts 
minimal 10 AM shadowing onto the 
public plaza near its western edge
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•	 Public plaza does not experience any 
shadowing

•	 Open space south of the Concourse/
Greenway experiences minimal 4 
PM shadowing from the mixed-use 
building and 10 AM shadowing from the 
Performing and Media Arts Centre
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•	 Public plaza experiences very minimal 
12 PM shadowing along the northern 
edge of the mixed-use building

•	 Performing Arts Building casts minimal 
10 AM shadowing onto southern area of 
the open space

•	 Mixed-use building casts 4 PM 
shadowing onto southern area of the 
open space 

10 am 12 pm 4 pm
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•	 Public plaza experiences very minimal 12 
PM shadowing along the northern edge of 
the mixed-use building

•	 Performing Arts Building casts minimal 10 
AM shadowing onto southern area of the 
open space

•	 Mixed-use building casts 4 PM shadowing 
onto southern area of the open space 

•	 Public plaza does not experience any 
shadowing

•	 Open space south of the Concourse/
Greenway experiences minimal 4 PM 
shadowing from the mixed-use building and 
10 AM shadowing from the Performing and 
Media Arts Centre

•	 Potential open space does not experience 
any shadowing - summer sun exposure can 
be mitigated through 

•	 Public plaza of the Concourse/Greenway 
experiences minimal 4 PM shadowing 
from the mixed-use building and 10 AM 
shadowing from the Performing and Media 
Arts Centre

•	 Public plaza experiences very minimal 
10 AM and 12 PM shadowing along the 
northern edge of the mixed-use building

•	 Performing Arts Building casts minimum 
4 PM shadowing onto the potential open 
space 
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LAYOUT OPTIONS TEST SUMMARY
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CIVIC FOCUSED OPTION

FUNCTIONAL SITE 
STRUCTURE

WIND STUDY

SHADOW STUDY

CULTURAL FOCUSED OPTION DOWNTOWN FOCUSED OPTION WORKSHOP CREATED OPTION

LAYOUT OPTIONS TEST SUMMARY MATRIX OF RESULTS
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•	 The resulting structure incorporates a sub-surface 
service channel running east-west along the 
Concourse/Greenway, which creates a “clothes 
line effect” where multiple surface and sub-surface 
elements can connect to the channel, thereby 
providing a very efficient servicing scenario

•	 A sub-surface plaza infrastructure/storage area and 
underground parking layout mirrored on either side 
allows for a flexible phased build-out at grade, with the 
potential for either building to be constructed in the 
first phase

•	 The Cultural Focused Option and Downtown Focused 
Option fit best with the ‘Functional Site Structure’ as 
the building locations allow direct servicing access due 
their proximity to the sub-surface  service channel

•	 In addition, the sub-surface service channel and 
underground parking entry/exit can be integrated into 
each building, therefore eliminating visual impacts onto 
the Concourse/Greenway and potential open space
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•	 The second set of ‘Functional Principles’ assessed the 
‘Climatic Conditions’ of wind direction and shadow 
impacts on the public plaza and open space for the 
Cultural Focused Option and Downtown Focused 
Option

•	 The building locations in the Cultural Focused Option 
and Downtown Focused Option reasonably block the 
unfavourable winter winds entering the Public Plaza 
and open space from the north-west in December, 
and the north-east in February   

•	 Both layout options experience favourable sun 
exposure during the winter months
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h
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b
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h
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 p
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p
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 c
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 c
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p
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 p
o
te

n
ti
a
l f

o
r 
s
u
lp

h
a
te

 a
tt

a
c
k
 o

n
 b

u
ri

e
d
 c

o
n
c
re

te
 in

 d
ir
e
c
t

c
o
n
ta

c
t 

w
it
h
 s

o
il.

" 
T

h
e
 f

o
llo

w
in

g
 t

a
b
le

 s
u
m

m
a
ri
z
e
s
 t

h
e
 s

o
il 

te
s
t 

re
s
u
lt
s
.

J
:\

C
A

0
1
5
0
-C

A
0
1
9
9
\C

A
0
1
9
2
 -

 S
o

u
th

 M
o
n
tr

o
s
e
 S

it
e
 -

 G
E

O
\R

e
p

o
rt

\C
A

0
1
9
2
 -

 G
E

O
.w

p
d



N
A

K
 D

e
s
ig

n
 S

tr
a

te
g

ie
s

 P
ro

je
c
t 

C
A

0
1

9
2

S
o

u
th

 M
o

n
tr

o
s
e

 S
it
e

M
a

y
 2

0
1

6
G

ra
n

d
e
 P

ra
ir

ie
, 

A
lb

e
rt

a
P

a
g

e
 5

T
A

B
L

E
 1

S
O

IL
 T

E
S

T
 S

U
M

M
A

R
Y

B
H #
 

D
e
p

th
 (

m
b

g
)

S
o

il
 S

u
lp

h
a
te

 R
e
s
u

lt
s
 (

%
)

1
7
.0

0
.1

1
3

2
2
.0

0
.0

2
3

3
7
.0

0
.1

3
3

4
2
.0

0
.2

5
5

5
7
.0

0
.1

4
0

6
2
.0

0
.0

1
9

7
2
.0

0
.1

5
6

8
2
.0

0
.2

1
3

5
.0

G
R

O
U

N
D

W
A

T
E

R

N
o
 g

ro
u
n
d
w

a
te

r 
s
e
e
p
a
g

e
 w

a
s
 o

b
s
e
rv

e
d
 in

 th
e
 b

o
re

h
o

le
s
 d

u
ri
n
g

 o
r 
a
ft

e
r 
d
ri
lli

n
g
. G

ro
u

n
d
w

a
te

r 
le

v
e
ls

w
e
re

 m
e
a
s
u
re

d
 o

n
 D

e
c
e

m
b
e
r 
1
1
, 2

0
1
5
. T

h
e
 fo

llo
w

in
g
 ta

b
le

 s
u
m

m
a
ri

z
e
s
 th

e
 o

b
s
e
rv

e
d
 g

ro
u
n
d

w
a
te

r

c
o
n
d
it
io

n
s
.

T
A

B
L

E
 2

G
R

O
U

N
D

W
A

T
E

R
 M

E
A

S
U

R
E

M
E

N
T

S

B
H #
 

G
ro

u
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b
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 b
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p
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c
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c
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 d
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b
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b
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 p
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v
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x
p
e
c
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o
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d
e
 a

 p
e
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rm

in
g
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s
 c

e
n
tr

e
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a
 m

ix
e
d
 u

s
e
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u
ild

in
g
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a
 c

iv
ic

 s
q
u

a
re
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a
n
d
 l

a
n
d

s
c
a
p
in

g
 f

e
a
tu

re
s
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It
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s
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n
d
e
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o

d
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h
a
t 

a
n
 u

n
d
e
rg

ro
u
n
d
 p

a
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a
d
e
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s
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o

b
e
in

g
 c

o
n
s
id

e
re

d
. 
 T

h
e
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v
e
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ll 
d
e
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f 
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e
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n
d
e
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u

n
d
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x
p
e
c
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e
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h
e
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 b
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x
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c
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o
 b
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d
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o
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a
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y
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e
p
e
n
d
in

g
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n
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h
e
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o
s
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 c
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n
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g

u
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c
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o
a
d
s
 a
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th

e
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e
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 e

x
p
e
c
te

d
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o
 b
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u
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je
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 f
re

q
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e
n
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h
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v
e
h
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ra
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n
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c
c
a
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n
a
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a
v
y
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c
k
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ra
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a
s
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n
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 c
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n
d
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 g
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n

d
w
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b
le
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s
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e
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v
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ly

 d
e
e
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n
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h
e
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o
s
e
d
 d
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v
e
lo

p
m
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n
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s
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c
 c
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n
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o
u
n
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d
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 r
e
q

u
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 c
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l

c
o
n
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d
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n
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 c
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n
s
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u
c
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o
n
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o
w

e
v
e
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it
h
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ro
p
e
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e
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a
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o
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a
s
u
re
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h
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u
b
s
u
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a
c
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 c

o
n
d
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n
s
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e
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u
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a
b
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o
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th

e
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o
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e
d
 d
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v
e
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p
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 d
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 c
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u
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h
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c
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 c
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c
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n
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e
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o
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n
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 D
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b
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n
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 d

u
e
 t

o
 t

h
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th

e
 h
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h
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s
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c
 c
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y
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t 
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o
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 d
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p
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 c
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N
A

K
 D

e
s
ig

n
 S

tr
a

te
g

ie
s

 P
ro

je
c
t 

C
A

0
1

9
2

S
o

u
th

 M
o

n
tr

o
s
e

 S
it
e

M
a

y
 2

0
1

6
G

ra
n

d
e
 P

ra
ir

ie
, 

A
lb

e
rt

a
P

a
g

e
 7

d
e
e
p
 

fo
u
n
d
a

ti
o

n
 

s
y
s
te

m
s
 

is
 

n
o
t 

re
c
o
m

m
e
n
d
e

d
 

u
n
le

s
s
 

th
e
 

s
tr

u
c
tu

ra
l 

e
le

m
e
n
ts

 
a
c
t

in
d
e
p
e
n
d
e
n
tl
y
, b

e
c
a
u
s
e
 fo

o
tin

g
s
 w

ill
 e

x
p
e
ri
e
n
c
e

 g
re

a
te

r 
s
e
n
s
it
iv

it
y
 to

 v
e
rt

ic
a

l m
o
v
e
m

e
n
t d

u
e

to
 s

e
tt

le
m

e
n
t 

a
n
d
 s

w
e

lli
n
g

.

5
.

T
h
e
 n

e
a
r 

s
u
rf

a
c
e
 c

la
y
 s

o
ils

 w
ill

 b
e
 m

o
d
e
ra

te
ly

 f
ro

s
t 
s
u
s
c
e

p
ti
b
le

 w
it
h
in

 t
h
e
 z

o
n

e
 o

f 
s
e
a
s
o
n
a
l

fr
o
s
t 

(e
s
ti
m

a
te

d
 t

o
 a

n
 a

v
e
ra

g
e
 d

e
p
th

 o
f 

2
.6

 m
 b

e
lo

w
 g

ra
d
e
).

  
F

ro
s
t 

c
o
n
s
id

e
ra

ti
o
n
s
 a

re

d
is

c
u
s
s
e
d
 i
n
 S

e
c
ti
o
n
 6

.5
.

6
.

D
u
e
 t
o
 t
h
e
 f
in

e
 g

ra
in

e
d
 n

a
tu

re
 o

f 
th

e
 s

u
rf

ic
ia

l s
o
ils

, 
s
u

b
g

ra
d
e
 c

o
n
d
it
io

n
s
 m

a
y
 b

e
 a

d
v
e
rs

e
ly

im
p
a
c
te

d
 

b
y
 

w
e
t 

w
e
a
th

e
r 

a
n
d
 

s
e
a
s
o

n
a
l 

g
ro

u
n
d
w

a
te

r 
in

c
lu

d
in

g
 

te
m

p
o
ra

ry
 

p
e
rc

h
e
d

c
o
n
d
it
io

n
s
 i

n
 t

h
e
 u

p
p
e
r 

d
e
p
o
s
it
s
. 

 S
h
a
llo

w
 g

ro
u
n
d
w

a
te

r 
in

 f
in

e
 g

ra
in

e
d
 s

ilt
y
 s

o
ils

 a
re

 a

c
o
n
c
e
rn

 b
e
c
a
u
s
e
 o

f 
th

e
 p

o
te

n
ti
a
l f

o
r 

g
ro

u
n
d

w
a
te

r 
to

 “
p
u
m

p
 u

p
” 

to
 s

u
rf

a
c
e
 d

u
e
 t
o
 r

e
p
e
ti
ti
v
e

c
o
n
s
tr

u
c
ti
o
n
 t

ra
ff

ic
 r

e
s
u
lt
in

g
 i
n
 a

 s
ig

n
if
ic

a
n
t 

w
e
a

k
e
n

in
g

/f
a
ilu

re
 o

f 
th

e
 s

u
b
g

ra
d
e
.

7
.

T
h
e
 s

u
rf

ic
ia

l s
ilt

y
 c

la
y
 w

ill
 p

ro
v
id

e
 a

 lo
w

 to
 m

o
d
e
ra

te
 le

v
e
l o

f 
s
u
b
g

ra
d
e
 s

u
p
p
o
rt

 f
o
r 
p
a
v
e
m

e
n
t

a
re

a
s
. 
 T

h
e
 s

ilt
y
 s

u
b
g
ra

d
e
 w

ill
 b

e
 s

ta
b
le

 if
 n

o
t 
e
x
c
e
s
s
iv

e
ly

 d
is

tu
rb

e
d

. 
 L

ik
e
 m

o
s
t 
fi
n
e
 g

ra
in

e
d

s
o
ils

, 
th

e
s
e
 m

a
te

ri
a
ls

 w
ill

 e
n
c
o
u
n
te

r 
s
o
m

e
 p

ro
b
le

m
s
 i
f 

s
u
rf

a
c
e
 f

ill
 o

r 
b
a
c
k
fi
ll 

m
a
te

ri
a
ls

 a
re

p
la

c
e
d
 d

u
ri
n
g

 p
e
ri
o
d
s
 o

f 
w

e
t 

w
e
a
th

e
r 

w
h
e
n
 p

e
rc

h
e
d
 g

ro
u

n
d
w

a
te

r 
c
o
n
d
it
io

n
s
 a

re
 p

re
s
e
n
t.

6
.2

S
W

E
L

L
IN

G
 C

L
A

Y
 I
S

S
U

E
S

N
e
a
r 
s
u
rf

a
c
e
 h

ig
h
 p

la
s
ti
c
 c

la
y
s
 w

e
re

 e
n
c
o
u
n
te

re
d
 a

t 
th

e
 s

it
e
. 
 T

h
is

 is
 t
y
p
ic

a
l f

o
r 
m

a
n
y
 a

re
a
s
 a

ro
u
n
d

G
ra

n
d
e
 P

ra
ir
ie

. 
 H

ig
h
 p

la
s
ti
c
 s

o
ils

 w
ill

 e
x
h
ib

it
 v

o
lu

m
e
 c

h
a

n
g

e
s
 s

u
c
h

 a
s
 s

w
e
lli

n
g

 (
h
e
a
v
e
) 

a
n
d

s
h
ri
n
k
a
g

e
 w

it
h
 c

h
a
n
g

e
s
 in

 s
o
il 

m
o
is

tu
re

 c
o
n
te

n
t.

  T
h
e
 t
y
p
ic

a
l p

ro
b
le

m
 w

it
h
 s

w
e
lli

n
g
 s

o
ils

 is
 t
h
a
t 
th

e
y

a
re

 e
x
p
o
s
e
d
 a

n
d
 a

llo
w

e
d
 t

o
 d

ry
 o

u
t 

d
u
ri

n
g

 c
o
n
s
tr

u
c
ti
o

n
, 

a
n

d
 t

h
e
n
, 

o
n
c
e
 c

o
n
c
re

te
 f

la
tw

o
rk

 o
r

p
a
v
e
m

e
n
t 

is
 p

la
c
e
d
 o

v
e
r 

th
e
 s

o
il,

 t
h

e
 e

v
a

p
o

-t
ra

n
s
p
ir

a
ti
o

n
 c

o
n
d
it
io

n
s
 c

h
a
n
g
e
 a

n
d
 t

h
e
 s

o
ils

 g
a
in

m
o
is

tu
re

 r
e
s
u
lt
in

g
 i
n
 s

w
e
lli

n
g

 (
h
e
a

v
e

).
  

S
in

c
e
 s

tr
u
c
tu

ra
l 
fe

a
tu

re
s
 a

re
 p

la
c
e
d
 a

ft
e
r 

s
h

ri
n
k
a
g
e
, 

th
e

e
ff

e
c
ts

 o
f 

s
w

e
lli

n
g

 a
re

 m
a
g

n
if
ie

d
 w

h
e
n

 t
h

e
 s

o
il 

re
-e

s
ta

b
lis

h
e
s
 a

 n
e
w

 s
o
il 

- 
m

o
is

tu
re

 e
q

u
ili

b
ri
u
m

. 

S
w

e
lli

n
g

 p
re

s
s
u
re

s
 in

 e
x
c
e
s
s
 o

f 
2
0
0
 k

P
a
 a

re
 c

o
n
s
id

e
re

d
 p

o
s
s
ib

le
 a

t 
th

is
 s

it
e
 w

h
ic

h
 is

 w
e
ll 

in
 e

x
c
e
s
s

o
f 
s
o
m

e
 f
o
u
n
d
a
ti
o
n
 a

n
d
 t
y
p
ic

a
l s

la
b
 lo

a
d

s
. 
 T

h
e
 s

w
e
lli

n
g

 p
ro

b
le

m
s
 a

re
a

 m
a
g

n
if
ie

d
 b

y
 t
h
e
 v

a
ri

a
ti
o
n

o
f 

p
la

s
ti
c
it
y
 i

n
 t

h
e
 s

u
b
g

ra
d
e

, 
w

h
ic

h
 m

ig
h
t 

le
a

d
 t

o
 n

o
n
 u

n
if
o
rm

 s
w

e
lli

n
g
 a

n
d
 h

a
rm

fu
l 

d
if
fe

re
n
ti
a
l

h
e
a
v
e
.

If
 s

w
e
lli

n
g

 i
s
 a

 c
o
n
c
e
rn

, 
th

e
 i
d
e
a
l 
o
p
ti
o
n
 i
s
 t
o
 p

ro
v
id

e
 a

 s
tr

u
c
tu

ra
lly

 s
u
p
p
o
rt

e
d
 f

lo
o
r 

s
la

b
 u

n
d
e
rl

a
in

b
y
 a

 c
ru

s
h
a
b
le

 v
o
id

 f
o
rm

 o
r 

c
ra

w
l 
s
p
a
c
e
. 
 T

h
is

 o
p

ti
o

n
 i
s
 r

e
la

ti
v
e
ly

 e
x
p
e
n
s
iv

e
 b

u
t 
it
 w

ill
 p

ro
v
id

e
 t
h
e

m
o
s
t 

p
re

d
ic

ta
b
le

 l
e
v
e
l 

o
f 

s
la

b
 p

e
rf

o
rm

a
n
c
e
 a

n
d
 m

a
y
 b

e
 j

u
s
ti
fi
e
d
 f

o
r 

s
la

b
s
 w

it
h
 s

tr
ic

t 
v
e
rt

ic
a
l

to
le

ra
n
c
e
s
. 

 I
f 

th
e
 O

w
n
e
r 

is
 w

ill
in

g
 t

o
 a

c
c
e
p
t 

s
o
m

e
 r

is
k
 t

h
e
n

 i
t 

m
a
y
 b

e
 a

c
c
e
p
ta

b
le

 t
o
 c

o
n
s
tr

u
c
t 

a

g
ra

d
e
 s

u
p
p
o
rt

e
d
 s

la
b

 a
n
d
 t
ry

 t
o
 m

in
im

iz
e
 t
h
e
 p

o
te

n
ti
a

l f
o
r 

d
if
fe

re
n
ti
a
l s

la
b

 m
o
v
e
m

e
n
t.

  I
f 
s
u
b
g

ra
d
e

c
o
n
d
it
io

n
s
 a

re
 u

n
if
o
rm

, 
h
e

a
v
e
 w

ill
 s

ti
ll 

o
c
c
u

r 
b
u
t 
th

e
 p

o
te

n
ti
a
l f

o
r 
d
if
fe

re
n
ti
a
l h

e
a
v
e
 m

a
y
 b

e
 r
e
d
u
c
e
d
. 

T
h

e
 
fo

llo
w

in
g

 
c
o
n
s
tr

u
c
ti
o
n

 
p

ra
c
ti
c
e
s
 
c
a
n
 
b
e
 
u
s
e
d
 
to

 
tr

y
 
a

n
d
 
re

d
u
c
e
 
p
o
s
s
ib

le
 
p
ro

b
le

m
s
 
w

it
h

h
e
a
v
in

g
/s

h
ri
n
k
in

g
:
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N
A

K
 D

e
s
ig

n
 S

tr
a

te
g

ie
s

 P
ro

je
c
t 

C
A

0
1

9
2

S
o

u
th

 M
o

n
tr

o
s
e

 S
it
e

M
a

y
 2

0
1

6
G

ra
n

d
e
 P

ra
ir

ie
, 

A
lb

e
rt

a
P

a
g

e
 8

1
.

H
ig

h
e
r 
p
la

s
ti
c
 c

la
y
s
 c

o
u
ld

 b
e
 r
e
m

o
v
e
d
 a

n
d
 r
e
p
la

c
e
d
 o

r 
m

ix
e
d
 w

it
h
 a

 s
u
it
a
b
le

 lo
w

 t
o
 m

e
d
iu

m

p
la

s
ti
c
 m

a
te

ri
a
l.
  
H

o
w

e
v
e
r,

 g
iv

e
n
 t
h
e
 t
h
ic

k
 d

e
p
o
s
it
s
 o

f 
h
ig

h
 p

la
s
ti
c
 c

la
y
 a

t 
th

is
 s

it
e
 r

e
m

o
v
a
l

m
a
y
 n

o
t 

b
e
 c

o
n
s
id

e
re

d
 t

o
 b

e
 p

ra
c
ti
c
a
l.
  

A
n
 a

lt
e
rn

a
ti
v
e
 t

o
 r

e
m

o
v
in

g
 t

h
e
 h

ig
h
 p

la
s
ti
c
 c

la
y
 i
s

to
 c

a
p
 i

t 
w

it
h
 l

o
w

 t
o
 m

e
d
iu

m
 p

la
s
ti
c
 c

la
y
 w

h
ic

h
 w

ill
 p

ro
v
id

e
 a

 s
e

a
l 

a
n
d
 h

e
lp

 p
re

v
e
n
t 

th
e

u
n
d
e
rl

y
in

g
 h

ig
h
 p

la
s
ti
c
 c

la
y
 f

ro
m

 e
x
p
e
ri
e
n
c
in

g
 s

ig
n
if
ic

a
n
t 

m
o
is

tu
re

 i
n
c
re

a
s
e
, 

w
h
ic

h
 w

o
u
ld

in
d
u
c
e
 s

w
e
lli

n
g

. 
 A

 m
in

im
u
m

 o
f 
1
.0

 m
 o

f 
c
o
v
e
r 

is
 r

e
c
o
m

m
e
n
d
e
d
. 
 W

it
h
 e

it
h
e
r 

o
f 
th

e
 o

p
ti
o
n
s

a
b
o
v
e
, 
a
 d

ili
g

e
n
t 
te

s
ti
n
g

 p
ro

g
ra

m
 s

h
o
u
ld

 b
e
 c

a
rr

ie
d
 o

u
t 
to

 e
n
s
u
re

 t
h
a
t 
s
u
ff

ic
ie

n
t 
d
e
n
s
it
y
 a

n
d

m
o
is

tu
re

 c
o
n
te

n
t 
a
re

 a
c
h
ie

v
e
d
. 
 M

o
re

 r
e
c
o
m

m
e
n
d
a
ti
o
n
s
 f
o
r 

s
it
e
 p

re
p
a
ra

ti
o
n
 a

re
 p

re
s
e

n
te

d

in
 S

e
c
ti
o
n
 5

.3
. 

 

2
.

S
w

e
lli

n
g

 p
re

s
s
u
re

s
 a

n
d
 h

e
a
v
e
 p

o
te

n
ti
a
l a

re
 r
e
d
u
c
e
d
 w

h
e
n
 s

o
il 

m
o
is

tu
re

 c
o
n
te

n
ts

 a
p

p
ro

a
c
h

3
5
 p

e
rc

e
n
t.

  
S

o
ils

 d
ri
e
r 

th
a
n
 t

h
is

 w
ill

 b
e
 s

u
b
je

c
t 

to
 h

ig
h
e
r 

s
w

e
lli

n
g
. 

 T
h
e
 e

x
is

ti
n
g

 m
o
is

tu
re

c
o
n
te

n
t 

ra
n
g

e
d
 f

ro
m

 1
5
 t

o
 3

3
 p

e
rc

e
n
t.

 I
t 

is
 c

ru
c
ia

l 
n
o
t 

to
 a

llo
w

 e
x
p
o
s
e
d
 s

u
b
g

ra
d
e
 s

o
ils

 t
o

d
ry

 d
u
ri

n
g

 c
o
n

s
tr

u
c
ti
o
n
 t

h
ro

u
g

h
 t

h
e
 u

s
e
 o

f 
p
ro

te
c
ti
v
e
 l

a
y
e
r 

s
u

c
h

 a
s
 m

u
d
 s

la
b
s
; 

o
r 

th
e

s
u
b
g

ra
d
e
 c

a
n
 b

e
 s

a
tu

ra
te

d
 b

y
 fl

o
o
d
in

g
 o

r 
in

je
c
ti
o
n
 p

ri
o
r 
to

 p
la

c
e
m

e
n
t o

f 
th

e
 g

ra
v
e
l b

a
s
e
 a

n
d

s
la

b
.

3
. 

T
h
e
 d

e
s
ig

n
 o

f 
w

a
te

r 
lin

e
s
 a

n
d
 h

e
a
ti
n
g

 d
u
c
ts

 b
e
n
e
a
th

 s
la

b
 o

n
 g

ra
d
e
 f

lo
o
rs

 c
a
n
 h

a
v
e
 a

s
ig

n
if
ic

a
n
t 

im
p
a
c
t 

o
n

 s
u
b
g

ra
d
e
 s

o
ils

 a
n
d
 r

e
q

u
ir
e
 v

e
ry

 c
a
re

fu
l 

d
e
s
ig

n
 a

n
d
 c

o
n
s
tr

u
c
ti
o
n

m
e
a
s
u
re

s
.

4
.

In
te

ri
o
r 

n
o
n
-l

o
a
d
 b

e
a
ri
n
g

 w
a
lls

 n
e
e
d
 t

o
 b

e
 d

e
s
ig

n
e
d

 t
o
 a

c
c
o
m

m
o
d
a
te

 p
o
te

n
ti
a
l 

v
e
rt

ic
a
l

m
o
v
e
m

e
n
t 

o
f 

th
e
 s

la
b
.

5
.

E
x
te

ri
o

r 
d

ra
in

a
g

e
 a

ro
u
n
d
 t

h
e
 b

u
ild

in
g

 p
e
ri
m

e
te

r 
is

 i
m

p
o
rt

a
n
t 

to
 m

in
im

iz
e
 t

h
e
 p

o
te

n
ti
a
l 
fo

r

in
fi
lt
ra

ti
o
n
 in

to
 s

u
b
g

ra
d
e
 s

o
ils

. 
 R

o
o
f 
a
n
d
 o

th
e
r 
d
ra

in
s
 s

h
o
u
ld

 d
is

c
h
a
rg

e
d
 in

to
 s

to
rm

 s
e
w

e
rs

. 

If
 t

h
is

 i
s
 n

o
t 

p
o
s
s
ib

le
, 

ro
o
f 

d
ra

in
s
 s

h
o
u
ld

 d
is

c
h
a
rg

e
 w

e
ll 

c
le

a
r 

o
f 

th
e
 b

u
ild

in
g

. 
 T

h
e
 u

s
e
 o

f

p
a
v
in

g
 
s
to

n
e

s
 
a

d
ja

c
e
n
t 

to
 
b
u
ild

in
g

s
 
is

 
a
ls

o
 
n
o
t 

re
c
o
m

m
e

n
d
e
d
 
u
n
le

s
s
 
s
p
e
c
ia

l 
d
e
s
ig

n

c
o
n
s
id

e
ra

ti
o
n
s
 a

re
 u

s
e
d
 t
o
 p

ro
m

o
te

 t
h
e
 d

ra
in

a
g
e
 o

f 
w

a
te

r 
a
w

a
y
 f
ro

m
 b

u
ild

in
g

s
. 
 P

a
v
e
m

e
n
t

a
re

a
s
 a

ro
u
n
d
 t
h
e
 b

u
ild

in
g

 s
h
o

u
ld

 b
e
 k

e
p
t 
h
ig

h
, 
e
s
p
e
c
ia

lly
 in

 t
h
e
 g

ra
v
e
l s

u
rf

a
c
e
d
 a

re
a
s
. 
 T

h
e

s
u
rf

a
c
e
 o

f 
th

e
 t

o
p
 o

f 
th

e
 s

u
b

g
ra

d
e
 s

h
o
u
ld

 m
ir
ro

r 
th

e
 s

u
rf

a
c
e
 g

ra
d
e

s
 a

n
d

 s
h
e

d
 i
n
fi
lt
ra

ti
o

n

w
a
te

r 
a
w

a
y
. 

T
h
e
 p

la
c
e
m

e
n

t 
o
f 

s
n
o
w

 p
ile

s
 f

ro
m

 p
a
rk

in
g

 o
r 

la
n
d
s
c
a
p
e
d
 a

re
a
s
 s

h
o
u
ld

 b
e

lo
c
a
te

d
 w

e
ll 

a
w

a
y
 f

ro
m

 b
u
ild

in
g

s
.

6
.

L
a
n
d
s
c
a
p
in

g
 
s
h
o
u
ld

 
b
e
 
d
e
s
ig

n
e
d
 
to

 
m

in
im

iz
e
 
th

e
 
n

e
e
d
 
fo

r 
w

a
te

ri
n
g

 
a
d
ja

c
e
n
t 

to
 
th

e

p
ro

p
o
s
e
d
 b

u
ild

in
g

. 
P

la
n
ti
n
g

 t
re

e
s
 a

n
d
 la

rg
e
r 

s
h
ru

b
s
 w

it
h
in

 1
 -

 2
 m

 o
f 
th

e
 b

u
ild

in
g

 s
h
o
u
ld

 b
e

a
v
o
id

e
d
, 
b
e
c
a
u
s
e
 r
o
o
t 
s
y
s
te

m
s
 c

a
n
 t
a
k
e
 m

o
is

tu
re

 f
ro

m
 s

u
b
g

ra
d
e
 s

o
ils

 a
n
d
 le

a
d
 t
o
 p

o
s
s
ib

le

s
u
b
g

ra
d
e
 s

h
ri
n
k
a
g

e
 a

n
d
 s

e
tt

le
m

e
n
t.

T
h

e
s
e
 s

te
p
s
 c

a
n
 b

e
 ta

k
e
n
 t
o
 r
e
d
u
c
e
 a

n
d
 p

o
s
s
ib

ly
 e

lim
in

a
te

 th
e
 d

e
tr

im
e
n
ta

l e
ff

e
c
ts

 o
f 
s
w

e
lli

n
g

 c
la

y
s

o
n
 f

o
u
n
d
a
ti
o
n
s
 a

n
d
 s

la
b
 w

o
rk

. 
D

u
e
 t

h
e
 n

a
tu

re
 o

f 
th

e
s
e
 s

o
ils

 h
o
w

e
v
e
r,

 t
h
e
re

 i
s
 n

o
 p

ro
c
e
d
u
re

 t
h
a
t

c
a
n
 b

e
 f
o
llo

w
e
d
 th

a
t c

a
n
 to

 to
ta

lly
 e

lim
in

a
te

 th
e
 r
is

k
 o

th
e
r 
th

a
n
 c

o
n
s
tr

u
c
ti
o
n
 o

f 
a
 s

tr
u
c
tu

ra
l f

lo
o
r 
s
la

b
.
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C
A

0
1

9
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S
o

u
th

 M
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n
tr

o
s
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 S
it
e

M
a

y
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0
1

6
G

ra
n

d
e
 P

ra
ir

ie
, 

A
lb

e
rt

a
P

a
g

e
 9

6
.3

S
IT

E
 P

R
E

P
A

R
A

T
IO

N

A
ll

to
p
s
o
il,

b
u
ri

e
d

o
rg

a
n
ic

s
o

r
w

e
a
k

n
a
ti
v
e

s
u
b
g

ra
d
e

s
h
o
u
ld

b
e

re
m

o
v
e
d

fr
o
m

a
re

a
s

to
b
e

o
c
c
u
p
ie

d

b
y

th
e

p
ro

p
o
s
e
d

b
u
ild

in
g

a
n
d

p
a
v
e
m

e
n
t
a
re

a
s
.
  T

o
p
s
o
il 

c
o
u
ld

 b
e
 s

to
c
k
p

ile
d
 f
o
r 

fu
tu

re
 la

n
d
s
c
a
p
in

g

u
s
e

a
t
th

e
s
it
e
. 
 O

n
c
e
 t
h
e
 a

re
a
 i
s
 s

tr
ip

p
e
d
, 
th

e
 e

x
p
o
s
e
d
 s

u
b
g

ra
d
e
 s

h
o
u
ld

 b
e
 p

ro
o
fr

o
lle

d
 u

n
d
e
r 

th
e

s
u
p
e
rv

is
io

n
o
f 

e
x
p
e

ri
e
n
c
e
d
 g

e
o
te

c
h
n

ic
a
l 

p
e
rs

o
n
n
e

l 
to

 i
d
e
n
ti
fy

 p
o
te

n
ti
a
l 

s
o
ft

 a
re

a
s
 p

ri
o
r 

to
 f

ill

p
la

c
e
m

e
n
t.

T
h

e
p
ro

p
o
s
e
d

p
a
rk

a
d
e

s
tr

u
c
tu

re
is

e
x
p
e
c
te

d
to

b
e

e
x
c
a
v
a
te

d
to

a
d
e
p
th

o
f
a
t
le

a
s
t
4

to
5

m
b
e
lo

w

g
ra

d
e
. 

C
a
re

 w
ill

 n
e
e
d
 t

o
 b

e
 t

a
k
e
n
 w

h
e
n
 e

x
p
o
s
in

g
 t

h
e
 h

ig
h
 p

la
s
ti
c
 c

la
y
 s

o
ils

 s
in

c
e
 e

x
p
o
s
u
re

 w
ill

a
ff

e
c
t 

th
e
 s

o
il 

m
o

is
tu

re
 c

o
n
te

n
t 

o
f 

th
e
s
e
 d

e
p
o
s
it
s
 a

n
d
 w

ill
 p

ro
m

o
te

 f
u
tu

re
 h

e
a
v
e
. 

 I
d
e
a
lly

, 
it
 i

s

re
c
o
m

m
e
n
d
e
d
 t
o
 u

n
d
e
rt

a
k
e
 b

u
lk

 e
x
c
a
v
a
ti
o
n
s
 t
o
 w

it
h
in

 1
5
0
 t
o
 3

0
0
 m

m
 o

f 
fi
n
a
l s

u
b

g
ra

d
e
 e

le
v
a
ti
o
n
. 

T
h

e
 f

in
a
l 
e
x
c
a
v
a
ti
o
n
 c

a
n
 b

e
 u

n
d
e
rt

a
k
e
n
 i
n
 a

 m
a

n
n
e
r 

to
 e

x
p
o
s
e
 l
a
rg

e
r 

a
re

a
s
 o

f 
th

e
 s

u
b
g

ra
d
e
 a

n
d

a
llo

w
 t
h
e
 p

la
c
e
m

e
n
t 
o

f 
a

 t
h
in

 m
u
d
 s

la
b
 o

f 
le

a
n
 m

ix
 c

o
n
c
re

te
 t
o
 p

ro
te

c
t 
th

e
 s

u
rf

a
c
e
 f
ro

m
 d

is
tu

rb
a
n
c
e

a
n
d
 d

e
s
s
ic

a
ti
o
n
 w

h
ile

 t
h
e
 p

a
rk

a
d
e
 f

lo
o
r 

is
 b

e
in

g
 p

re
p
a
re

d
 a

n
d
 c

a
s
t.

In
 p

a
v
e
m

e
n
t 

a
re

a
s
 a

n
d
 b

u
ild

in
g

 a
re

a
s
 t

h
a
t 

a
re

 n
o
t 

in
 c

u
t 

th
e
 e

x
p
o
s
e
d
 s

u
b

g
ra

d
e
 s

o
ils

 s
h
o
u
ld

 b
e

s
c
a
ri
fi
e
d
 t

o
 a

 m
in

im
u
m

 d
e
p
th

 o
f 

1
5
0
 m

m
, 

m
o
is

tu
re

 a
d
ju

s
te

d
 a

n
d
 c

o
m

p
a
c
te

d
 t

o
 a

 m
in

im
u
m

 o
f 

9
8

p
e
rc

e
n
t 
o
f 

S
ta

n
d
a
rd

 P
ro

c
to

r 
M

a
x
im

u
m

 D
ry

 D
e
n
s
it
y
 (

S
P

M
D

D
).

  
In

 b
u
ild

in
g

 a
re

a
s
, 
th

e
 c

la
y
 s

u
rf

a
c
e

s
h
o
u
ld

 b
e
 m

o
is

tu
re

 a
d
ju

s
te

d
 t
o
 a

 m
o
is

tu
re

 c
o
n
te

n
t 2

 t
o
 4

 p
e
rc

e
n
t a

b
o
v
e

 O
p
ti
m

u
m

 M
o
is

tu
re

 C
o
n
te

n
t

(O
M

C
).

  T
h
e
 p

re
p
a
ra

ti
o

n
 o

f 
th

e
s
e
 s

u
b
g

ra
d
e
 a

re
a
s
 s

h
o
u
ld

 b
e
 c

a
re

fu
lly

 m
o
n
it
o
re

d
 t
o
 d

e
te

c
t 
p
o
te

n
ti
a
l

s
o
ft

 s
p
o
ts

. 
 T

h
e
 w

o
rk

 s
h
o
u
ld

 b
e
 m

o
n
it
o
re

d
 b

y
 e

x
p
e
ri
e

n
c
e
d
 g

e
o
te

c
h
n
ic

a
l p

e
rs

o
n
n
e
l t

o
 v

e
ri
fy

 t
h
a
t 
th

e

fi
n
a
l 
e
x
p
o
s
e
d
 s

o
ils

 a
re

 u
n
if
o
rm

 a
n
d
 s

ta
b
le

. 
If

 s
o
ft

 s
u
b
g

ra
d
e

 c
o
n
d
it
io

n
s
 a

re
 e

n
c
o
u
n
te

re
d
 t

h
e

 s
it
e

p
re

p
a
ra

ti
o
n
 p

ro
c
e
d
u
re

s
 s

h
o
u
ld

 b
e
 r
e
v
ie

w
e
d
 b

a
s
e
d
 o

n
 t
h
e
 a

c
tu

a
l s

u
b
g
ra

d
e
 c

o
n
d
it
io

n
s
, 
fi
n
a
l g

ra
d
e
s

a
n
d
 in

te
n
d
e
d
 u

s
e

 f
o
r 
th

e
 d

e
s
ig

n
a
te

d
 a

re
a
. 
T

y
p
ic

a
lly

 s
o

ft
 a

re
a
s
 s

h
o
u
ld

 b
e
 s

u
b
-c

u
t 
a
n
d
 r
e
p
la

c
e
d
 w

it
h

a
 s

u
it
a
b
le

 f
ill

 m
a
te

ri
a
l.
  
T

h
e
 d

e
p
th

 o
f 
e
x
c
a
v
a
ti
o
n

 s
h
o

u
ld

 b
e
 s

u
ff

ic
ie

n
t 
to

 r
e
m

o
v
e
 t
h
e
 s

o
ft

 m
a
te

ri
a
l o

r

to
 b

ri
d
g

e
 o

v
e
r 

th
e
 m

a
te

ri
a
l 
to

 g
iv

e
 p

ro
p
e
r 

s
u
p
p
o
rt

 t
o
 s

la
b
s
 a

n
d
 p

a
v
e
m

e
n
t 

s
tr

u
c
tu

re
s
. 

F
ill

 r
e
q

u
ir
e
d
 t
o
 b

ri
n
g
 t
h
e
 s

it
e
 u

p
 t
o
 g

ra
d
e
 s

h
o
u
ld

 b
e
 l
o

w
 t
o
 m

e
d
iu

m
 p

la
s
ti
c
 c

la
y
, 
w

e
ll 

g
ra

d
e
d
 s

e
le

c
t

g
ra

n
u
la

r 
m

a
te

ri
a
l s

u
c
h
 a

s
 s

a
n
d
 o

r 
g

ra
v
e
l.
  T

h
e
 n

a
ti
v
e
 s

u
rf

ic
ia

l c
la

y
 is

 a
 m

e
d
iu

m
 to

 h
ig

h
 p

la
s
ti
c
 w

h
ic

h

is
 m

a
rg

in
a
lly

 s
u
it
a
b
le

 f
o
r 

u
s
e
 a

s
 e

n
g

in
e
e
re

d
 f

ill
. 

 H
ig

h
 p

la
s
ti
c
 c

la
y
 s

h
o
u
ld

 b
e
 s

e
le

c
ti
v
e
ly

 u
s
e
d
 o

r

s
h
o
u
ld

 b
e
 m

ix
e
d
 w

it
h
 l
o
w

e
r 

p
la

s
ti
c
 c

la
y
s
 t
o
 r

e
d
u
c
e
 s

w
e
lli

n
g

 p
o
te

n
ti
a
l.
  
If

 h
ig

h
 p

la
s
ti
c
 c

la
y
 m

u
s
t 
b
e

u
s
e
d
 a

s
 f

ill
, 

it
 s

h
o
u
ld

 b
e
 p

la
c
e
d
 w

e
ll 

w
e
t 

o
f 

O
M

C
.

S
h
a
llo

w
 f
ill

 m
a
te

ri
a
l w

it
h

in
 t
h
e
 p

ro
p
o
s
e
d
 b

u
ild

in
g

 a
re

a
s
 s

h
o
u
ld

 b
e
 p

la
c
e
d
 t
o
 a

 u
n
if
o
rm

 d
e
n
s
it
y
 o

f 
9
8

p
e
rc

e
n
t 

o
f 

S
ta

n
d
a
rd

 P
ro

c
to

r 
M

a
x
im

u
m

 D
ry

 D
e

n
s
it
y
 (

S
P

M
D

D
-A

S
T

M
 D

6
9
8
).

  
F

ill
s
 o

f 
o

v
e
r 

1
.0

 m

d
e
e
p
, i

n
c
lu

d
in

g
 tr

e
n
c
h
 b

a
c
k
fi
ll 

w
it
h
in

 th
e
 b

u
ild

in
g

, s
h
o
u
ld

 b
e
 p

la
c
e
d
 u

n
if
o
rm

ly
 to

 a
t l

e
a
s
t 1

0
0
 p

e
rc

e
n
t

o
f 

S
P

M
D

D
 a

n
d
 b

e
 e

it
h
e
r 

a
t 

o
r 

s
lig

h
tl
y
 o

v
e
r 

O
M

C
. 

 E
x
te

ri
o
r 

b
a
c
k
fi
ll 

o
u
ts

id
e
 o

f 
b
u
ild

in
g

 f
o
o
tp

ri
n
ts

s
h
o
u
ld

 b
e
 p

la
c
e
d
 i
n
 t

h
in

 l
if
ts

 c
o
m

p
a
c
te

d
 t

o
 a

t 
le

a
s
t 

9
5

 p
e
rc

e
n
t 

o
f 

S
P

M
D

D
. 

C
o
m

p
lia

n
c
e
 w

it
h
 t

h
is

re
c
o
m

m
e
n

d
a
ti
o
n
 f

o
r 

e
x
te

ri
o
r 

a
re

a
s
 i

s
 i

m
p
o

rt
a
n
t 

b
e
c
a
u
s
e

 p
o
o
rl

y
 c

o
m

p
a
c
te

d
 b

a
c
k
fi
ll 

a
d
ja

c
e
n
t 

to

fo
u
n
d
a
ti
o
n
 s

tr
u
c
tu

re
s
 w

ill
 s

e
tt

le
, 

w
h
ic

h
 m

a
y
 l
e
a
d
 t

o
 p

o
n
d
in

g
 o

f 
s
u
rf

a
c
e
 w

a
te

r 
a
g

a
in

s
t 

fo
u
n
d
a
ti
o
n

w
a
lls

 o
r 

g
ra

d
e
 b

e
a
m

s
. 

 I
t 

is
 r

e
c
o
m

m
e

n
d
e

d
 t

h
e
 m

a
x
im

u
m

 t
h

ic
k
n
e
s
s
 o

f 
a
n
y
 l

if
t 

a
ft

e
r 

c
o
m

p
a

c
ti
o
n

s
h
o
u
ld

 n
o
t 

e
x
c
e

e
d
 2

0
0
 m

m
. 

 U
n
if
o
rm

it
y
 i

s
 o

f 
m

o
s
t 

im
p
o
rt

a
n
c
e
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 I
f 

s
o
ft
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u
b
g
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d
e
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o
n
d
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n
s
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C
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S
o

u
th

 M
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n
tr

o
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 S
it
e

M
a

y
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0
1

6
G

ra
n

d
e
 P

ra
ir

ie
, 

A
lb

e
rt

a
P

a
g

e
 1

0

e
n
c
o
u
n
te

re
d

 t
h
e

s
e

 c
o
m

p
a
c
ti
o
n
 r

e
c
o
m

m
e
n
d
a
ti
o
n
s
 a

n
d
 p

ro
p
o
s
e
d

 c
o
n
s
tr

u
c
ti
o
n
 p

ro
c
e
d
u
re

s
 s

h
o

u
ld

b
e
 r

e
v
ie

w
e
d
. 

S
it
e
 g

ra
d
in

g
 d

u
ri
n
g

 a
n
d

 a
ft

e
r 
c
o
n
s
tr

u
c
ti
o
n
 is

 a
n
 im

p
o
rt

a
n
t c

o
n
s
id

e
ra

ti
o
n
. 
 F

la
tw

o
rk

 s
u
rf

a
c
e
s
 a

n
d
 t
h
e

la
n
d
s
c
a
p
e
d
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 d
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n
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 d

ra
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 b
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 r
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c
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c
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 d
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c
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c
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 b
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 c
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 c

a
u
s
in

g
 w

a
te

r 
to

 p
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 b
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c
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 d
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ra
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 b
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h
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ra
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b
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b
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c
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e
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u
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 d
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b
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s
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s
e
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l d
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e
c
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y
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o
u
n
d
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, c
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n
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g
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n
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n
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a
b
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c
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 b
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 d
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l 
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c
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 c
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 c
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c
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 c
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 d
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b
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p
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 p
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 b
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b
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b
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c
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h
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rf

a
c
e

ru
n
o
ff

is
n
o
t
a
llo

w
e
d

to
in

fi
lt
ra

te
a
n
d

c
o
lle

c
t
in

th
e

v
o

id
s
p
a
c
e

o
r

in
th

e
c
o
m

p
re

s
s
ib

le
m

e
d

iu
m

. 
 I

f 
w

a
te

r 
is

 a
llo

w
e
d
 t

o
 a

c
c
u
m

u
la

te
 i

n
 t

h
e
 v

o
id

 s
p
a
c
e
 o

r 
th

e

c
o
m

p
re

s
s
ib

le
m

e
d

iu
m

 
b
e

c
o
m

e
s
 

s
a
tu

ra
te

d
, 

th
e
 

b
e
n
e
fi
c
ia

l 
e
ff

e
c
t 

w
ill

 
b
e
 

n
e
g

a
te

d
 

a
n
d
 

fr
o
s
t

h
e
a
v
in

g
/s

o
il 

s
w

e
lli

n
g

 p
re

s
s
u
re

s
 w

ill
 o

c
c
u
r.

6
.6

F
O

O
T

IN
G

S

T
h

e
 s

it
e
 s

o
il 

c
o
n
d
it
io

n
s
 a

re
 le

s
s
 s

u
it
a
b
le

 f
o
r 
fo

o
ti
n
g
 f
o
u

n
d
a
ti
o
n
s
 d

u
e
 t
o
 t
h
e
 p

re
s
e
n
c
e
 o

f 
h
ig

h
 p

la
s
ti
c

c
la

y
s
 a

t 
ty

p
ic

a
l 
fo

o
ti
n
g

 d
e
p
th

s
. 

 D
e
e
p

p
ile

 f
o

u
n

d
a
ti
o

n
s
 a

re
 p

re
fe

ra
b
le

 a
t 

th
is

 s
it
e
. 

 I
f

fo
o
ti
n
g
s

a
re

c
o
n
s
id

e
re

d
,
a
ll

b
e
a
ri

n
g

s
u
rf

a
c
e
s

m
u
s
t
b
e

c
o
v
e
re

d
w

it
h

a
m

u
d

s
la

b
im

m
e
d
ia

te
ly

a
ft

e
r

e
x
c
a
v
a
ti
o
n

to

p
re

v
e
n
t
e
x
p
o
s
e
d

c
la

y
s

fr
o
m

d
ry

in
g

o
u
t
e
x
c
e
s
s
iv

e
ly

. 
F

o
o
ti
n
g

s
 s

h
o
u
ld

 n
o
t 
b
e
 o

v
e
rs

iz
e
d
 t
o
 r
e
d
u
c
e
 t
h

e

b
e
a
ri

n
g

 p
re

s
s
u
re

 b
e
c
a
u
s
e
 t
h

e
 l
a
rg

e
r 

fo
o
ti
n
g

 a
n
d
 l
o
w

e
r 

b
e
a
ri

n
g

 p
re

s
s
u
re

 w
ill

 r
e
d
u
c
e
 r

e
s
is

ta
n
c
e
 t
o

h
e
a
v
e
.

F
o
o
ti
n
g

s
fo

u
n
d
e
d

o
n

n
a
ti
v
e

s
ilt

y
c
la

y
a
n
d

c
la

y
ti
ll

m
a

y
 b

e
 d

e
s
ig

n
e
d
 b

a
s
e
d
 o

n
 t

h
e
 U

lt
im

a
te

 L
im

it

S
ta

te
s

(U
L
S

)
a
n
d

S
e
rv

ic
e
a
b
ili

ty
L
im

it
S

ta
te

s
(S

L
S

)
u
s
in

g
th

e
b
e
a
ri

n
g

re
s
is

ta
n
c
e

v
a

lu
e
s

g
iv

e
n

in
th

e

fo
llo

w
in

g
 t

a
b
le

:

T
A

B
L

E
 5

B
E

A
R

IN
G

 R
E

S
IS

T
A

N
C

E
 F

O
R

 F
O

O
T

IN
G

S

T
y
p

e
U

L
S

 (
k
P

a
)

S
L

S
 (

k
P

a
)

U
n

fa
c
to

re
d

F
a
c
to

re
d

S
tr

ip
 F

o
o
ti
n
g

3
0
0

1
5
0

1
0
0

S
p
re

a
d
 F

o
o
ti
n
g

3
6
0

1
8
0

1
2
0

* 
F

o
r 

fo
o
ti
n
g
s
 b

e
a
ri
n
g
 i
n
 n

a
ti
v
e
 s

it
e

 s
o

ils
 w

it
h
in

 3
.0

 m
 o

f 
e
x
is

ti
n
g
 g

ra
d
e

.
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N
A

K
 D

e
s
ig

n
 S

tr
a

te
g

ie
s

 P
ro

je
c
t 

C
A

0
1

9
2

S
o

u
th

 M
o

n
tr

o
s
e

 S
it
e

M
a

y
 2

0
1

6
G

ra
n

d
e
 P

ra
ir

ie
, 

A
lb

e
rt

a
P

a
g

e
 1

5

T
h

e
 “

fa
c
to

re
d
” 

U
L
S

 r
e
s
is

ta
n
c
e
 g

iv
e
n
 a

b
o
v
e
 h

a
s
 b

e
e
n
 c

a
lc

u
la

te
d
 b

y
 m

u
lt
ip

ly
in

g
 t

h
e

 u
n
fa

c
to

re
d

b
e
a
ri

n
g

 c
a
p
a
c
it
y
 v

a
lu

e
s
 b

y
 a

 g
e
o
te

c
h
n
ic

a
l r

e
s
is

ta
n
c
e
 f
a
c
to

r 
o
f 
0
.5

, 
in

 a
c
c
o
rd

a
n
c
e
 w

it
h
 t
h
e
 b

u
ild

in
g

c
o
d
e
 a

s
 s

u
m

m
a
ri
z
e
d
 in

 S
e
c
ti
o
n
 6

.4
. 
T

h
e
 S

L
S

 b
e
a
ri

n
g

 r
e

s
is

ta
n
c
e
 v

a
lu

e
s
 g

iv
e
n
 a

b
o

v
e
 a

re
 b

a
s
e
d
 o

n

lim
it
in

g
 t
h
e
 s

e
tt

le
m

e
n
t 
to

 2
5
 m

m
 o

r 
le

s
s
, 
a
n
d
 a

re
 a

p
p
lic

a
b
le

 t
o
 f
o
o
ti
n
g

s
 w

it
h
 a

 m
a
x
im

u
m

 d
im

e
n
s
io

n

o
f 
1
.2

 m
 w

id
e
 o

r 
1
.5

 x
 1

.5
 m

2
. 
 I
f 

v
e
ry

 s
tr

ic
t 
s
e
tt

le
m

e
n
t 
to

le
ra

n
c
e
s
 a

re
 r

e
q

u
ir
e
d
 o

r 
if
 l
a
rg

e
r 

fo
o
ti
n
g
s

a
re

 p
ro

p
o
s
e
d
, 

th
e
 f

o
o
ti
n
g

 s
iz

e
s
 a

n
d
 s

e
tt

le
m

e
n
t 

p
o
te

n
ti
a
l 
s
h
o
u
ld

 b
e
 r

e
v
ie

w
e
d
.

P
re

p
a
ra

ti
o
n
 o

f 
th

e
 b

e
a
ri
n
g

 s
u
rf

a
c
e
s
 s

h
o
u
ld

 b
e
 m

o
n
it
o
re

d
 b

y
 a

 q
u

a
lif

ie
d
 g

e
o
te

c
h
n
ic

a
l e

n
g

in
e
e
r 
p
ri

o
r

to
 

p
la

c
e
m

e
n
t 

o
f 

fo
o
ti
n
g

s
 

to
 

v
e
ri

fy
 

th
a
t 

d
e
s
ig

n
 

c
ri

te
ri

a
 

a
re

 
m

e
t.

 
T

h
e
 

fo
llo

w
in

g
 

a
d
d
it
io

n
a
l

re
c
o
m

m
e
n
d
a
ti
o
n
s
 a

re
 s

u
b
m

it
te

d
 f

o
r 

fo
o
ti
n
g

 d
e
s
ig

n
 a

n
d
 c

o
n
s
tr

u
c
ti
o
n
:

1
.

It
 
is

 
a
s
s
u
m

e
d
 
a
ll 

fo
o
ti
n
g

s
 
w

ill
 
b
e
 
b
e
lo

w
 
th

e
 
d
e
p
th

 
o
f 

fr
o
s
t.
 
 
E

x
c
a
v
a
ti
o
n
s
 
s
h
o
u
ld

 
b
e

u
n
d
e
rt

a
k
e
n
 in

 s
u
c
h
 a

 m
a
n
n
e
r 
to

 r
e
d
u
c
e
 d

is
tu

rb
a
n
c
e
 t
o
 t
h

e
 e

x
p
o
s
e
d
 s

u
b
g

ra
d
e
. 
A

ll 
lo

o
s
e
n
e
d

o
r 
d
is

tu
rb

e
d
 s

o
il 

s
h
o
u
ld

 b
e
 r
e
m

o
v
e
d
 f
ro

m
 t
h
e
 b

e
a
ri

n
g

 s
u

rf
a
c
e
. 
T

h
e
 c

la
y
 a

n
d
 c

la
y
 ti

ll 
d
e
p
o
s
it
s

a
re

 h
ig

h
 p

la
s
ti
c
. 
It

 is
 c

ru
c
ia

l n
o
t 
to

 a
llo

w
 t
h
is

 m
a
te

ri
a
l  

to
 d

ry
 o

u
t 
d
u
ri
n
g

 o
r 

a
ft

e
r 

c
o
n
s
tr

u
c
ti
o
n

th
ro

u
g

h
 t
h
e
 u

s
e
 o

f 
a
 p

ro
te

c
ti
v
e
 la

y
e
r 

s
u
c
h
 a

s
 a

 m
u
d
 s

la
b
; 
o
r 

th
e
 s

u
b
g

ra
d
e
 c

a
n
 b

e
 s

a
tu

ra
te

d

b
y
 f

lo
o
d
in

g
 o

r 
in

je
c
ti
o
n
 p

ri
o
r 

to
 p

la
c
e
m

e
n
t 

o
f 

th
e
 f

o
o
ti
n
g

s
 o

r 
s
la

b
s
.

2
.

F
o
r 

p
ro

te
c
ti
o
n
 a

g
a
in

s
t 

fr
o
s
t 

a
c
ti
o
n
, 

e
x
te

ri
o
r 

fo
o
ti
n
g

s
 i

n
 c

o
n
ti
n
u
o
u
s
ly

 h
e
a
te

d
 s

tr
u
c
tu

re
s

s
h
o
u
ld

 b
e
 p

ro
v
id

e
d
 w

it
h
 a

 m
in

im
u
m

 d
e
p
th

 o
f 
g

ro
u
n
d
 c

o
v
e
r 

o
f 
1
.5

 m
. 
 I
s
o
la

te
d

 f
o
o
ti
n

g
s
 a

n
d

e
x
te

ri
o

r 
fo

o
ti
n
g

s
 
in

 
u
n
h
e
a
te

d
 
s
tr

u
c
tu

re
s
 
w

ill
 
re

q
u
ir
e
 
a

t 
le

a
s
t 

2
.5

 
m

 
o
f 

g
ro

u
n
d
 
c
o
v
e
r.

 

S
ty

ro
fo

a
m

 i
n
s
u
la

ti
o
n
 m

a
y
 b

e
 u

s
e
d
 t
o
 p

re
v
e
n
t 
fr

o
s
t 

p
e
n
e
tr

a
ti
o
n
 w

h
e
re

 a
d

e
q

u
a
te

 d
e
p
th

s
 o

f

g
ro

u
n
d
 c

o
v
e
r 

c
a
n
n
o
t 

b
e
 e

c
o
n
o
m

ic
a
lly

 p
ro

v
id

e
d

.

3
.

If
 u

n
s
u
it
a
b
le

 s
o
il 

is
 e

n
c
o
u
n
te

re
d
 a

t 
(o

r 
b
e
lo

w
) 

fo
o
ti
n
g

 d
e
p
th

, 
th

e
 u

n
s
u
it
a
b
le

 m
a
te

ri
a
l 
m

u
s
t

b
e
 s

u
b
c
u
t 

a
n
d
 r

e
p
la

c
e
d
 w

it
h
 l
e
a
n
 m

ix
 c

o
n

c
re

te
.

4
.

E
x
c
a
v
a
ti
o
n
s
 s

h
o
u
ld

 b
e

 p
ro

te
c
te

d
 a

g
a
in

s
t 

la
rg

e
 a

m
o
u
n
ts

 o
f 

s
u
rf

a
c
e
 w

a
te

r 
ru

n
-o

ff
 a

n
d

s
e
e
p

a
g

e
 w

a
te

r 
th

ro
u
g

h
 t

h
e
 u

s
e
 o

f 
c
o

n
v
e
n
ti
o
n
a
l 

s
u
m

p
s
 a

n
d
 d

it
c
h
e
s
, 

if
 r

e
q

u
ir
e
d
. 

 T
h
e

e
x
p
o
s
e
d
 s

u
rf

a
c
e
 m

a
y
 b

e
 p

ro
te

c
te

d
 w

it
h
 a

 t
h

in
 m

u
d
 s

la
b
 o

f 
le

a
n
 m

ix
 c

o
n
c
re

te
.

5
.

F
o
u
n
d
a
ti
o
n
 s

o
ils

 m
u

s
t 

n
o
t 

b
e
 a

llo
w

e
d
 t

o
 f

re
e
z
e
 a

t 
a

n
y
ti
m

e
 d

u
ri
n
g

 o
r 

a
ft

e
r 

c
o
n
s
tr

u
c
ti
o
n
.

F
o
o
ti
n
g

s
 f

o
u
n
d
e
d

 o
n
 f

ro
z
e
n
 s

o
ils

 w
ill

 s
e
tt

le
 w

h
e
n
 t

h
e
 f

o
u
n
d
in

g
 s

o
ils

 a
re

 w
e
a
k
e
n
e
d
 b

y

th
a
w

in
g

.
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N
A

K
 D

e
s
ig

n
 S

tr
a

te
g

ie
s

 P
ro

je
c
t 

C
A

0
1

9
2

S
o

u
th

 M
o

n
tr

o
s
e

 S
it
e

M
a

y
 2

0
1

6
G

ra
n

d
e
 P

ra
ir

ie
, 

A
lb

e
rt

a
P

a
g

e
 1

6

6
.7

G
R

A
D

E
 S

U
P

P
O

R
T

E
D

 S
L

A
B

S

T
y
p
ic

a
l t

o
 m

a
n
y
 a

re
a
s
 o

f 
G

ra
n
d
e
 P

ra
ir
ie

, 
th

e
 s

it
e
 s

o
il 

c
o
n
d
it
io

n
s
 a

re
 n

o
t 
w

e
ll 

s
u
it
e
d
 t
o
 s

la
b
 o

n
 g

ra
d
e
 

fl
o
o
r 

c
o
n
s
tr

u
c
ti
o
n
 w

it
h
in

 t
h
e
 s

u
rf

ic
ia

l 
c
la

y
s
, 

b
e
c
a
u
s
e
 o

f 
h
ig

h
 p

la
s
ti
c
 s

w
e
lli

n
g

 s
o
ils

. 
Id

e
a
lly

, 
th

e

p
re

fe
rr

e
d
 d

e
s
ig

n
 o

p
ti
o
n
 i

s
 t

o
 p

ro
v
id

e
 s

tr
u
c
tu

ra
lly

 s
u

p
p
o
rt

e
d
 s

la
b
s
. 

If
 g

ra
d
e
 s

u
p

p
o
rt

e
d
 s

la
b
s
 a

re

p
ro

p
o
s
e
d
, 
it
 i
s
 s

u
g

g
e
s
te

d
 t

o
 r

e
m

o
v
e
 a

n
d
 r

e
p
la

c
e

 1
.0

 m
 o

f 
th

e
 h

ig
h
 p

la
s
ti
c
 c

la
y
 s

u
b
g

ra
d
e
 w

it
h
 l
o
w

to
 m

e
d
iu

m
 p

la
s
ti
c
 c

la
y
. I

t s
h
o
u

ld
 b

e
 n

o
te

d
 th

a
t t

h
is

 le
v
e
l o

f 
s
u
b
g

ra
d
e
 r
e
p
la

c
e
m

e
n
t 
is

 r
a
re

ly
 d

o
n
e
 a

n
d

s
u
it
a
b
le

 r
e
p
la

c
e

m
e
n
t 

s
o
ils

 a
re

 n
o
t 

e
a
s
ily

 f
o
u
n
d

 i
n
 G

ra
n
d
e
 P

ra
ir
ie

. 

T
h

e
 s

w
e
lli

n
g

 p
o
te

n
ti
a
l 
fo

r 
th

e
 c

la
y
 o

n
 t
h
is

 s
it
e
 i
s
 e

s
ti
m

a
te

d
 b

e
tw

e
e
n
 5

0
 t
o
 1

5
0
 m

m
, 
d
e
p
e
n

d
in

g
 o

n

w
h
a
t 
p
re

c
a
u
ti
o
n
s
 a

re
 t
a
k
e
n
 t
o
 m

in
im

iz
e
 d

ry
in

g
 o

f 
th

e
 s

u
b
g

ra
d
e
 d

u
ri

n
g
 c

o
n
s
tr

u
c
ti
o
n
. 

F
o
r 

c
o
n
c
re

te

s
la

b
 d

e
s
ig

n
, 

a
 m

o
d

u
lu

s
 o

f 
s
u
b
g

ra
d
e
 r

e
a

c
ti
o
n
 (

K
s
) 

o
f 

3
0
,0

0
0
 k

N
/m

3
 m

a
y
 b

e
 u

s
e
d
 f

o
r 

s
la

b
s
 p

la
c
e
d

o
n
 

a
t 

le
a
s
t 

1
5

0
 

m
m

 
o

f 
g

ra
v
e
l 

b
a

s
e
 

c
o
m

p
a
c
te

d
 

to
 

9
8
 

p
e
rc

e
n
t 

o
f 

S
P

M
D

D
. 

T
h
e
 

fo
llo

w
in

g

re
c
o
m

m
e
n
d
a
ti
o
n

s
 

a
re

 
p
ro

v
id

e
d
 

fo
r 

g
ra

d
e
 

s
u
p
p
o
rt

e
d

 
fl
o
o

r 
s
la

b
s
 

in
 

b
u
ild

in
g

s
 

w
h
ic

h
 

w
ill

 
b
e

c
o
n
ti
n
u
o
u
s
ly

 h
e
a
te

d
:

1
.

G
ra

d
e
 s

u
p
p
o
rt

e
d
 s

la
b
s
 s

h
o
u
ld

 b
e

 s
u
p
p
o
rt

e
d
 o

n
 1

5
0
 m

m
 o

f 
b
a
s
e
 g

ra
v
e
l.
 T

h
e
 g

ra
v
e
l s

h
o
u
ld

c
o
n
s
is

t 
o
f 

w
e
ll 

g
ra

d
e
d
, 
fr

e
e
 d

ra
in

in
g

, 
g
ra

n
u
la

r 
b
a
s
e
 w

it
h
 a

 m
a
x
im

u
m

 a
g

g
re

g
a
te

 s
iz

e
 o

f 
5
0

m
m

 
a
n
d
 
le

s
s
 
th

a
n
 
1
0
 
p
e
rc

e
n
t 

p
a
s
s
in

g
 
th

e
 
0
.0

8
0
 
m

m
 
s
ie

v
e
. 

 
T

h
e
 
g

ra
v
e
l 

s
h
o
u

ld
 
b
e

c
o
m

p
a
c
te

d
 u

n
if
o

rm
ly

 t
o
 9

8
 p

e
rc

e
n
t 

S
P

M
D

D
.

2
.

It
 i
s
 i
m

p
o
rt

a
n
t 

n
o
t 

to
 a

llo
w

 c
la

y
 s

u
b
g

ra
d
e
s
  

to
 d

ry
 o

u
t 

d
u
ri

n
g

 o
r 

a
ft

e
r 

c
o
n
s
tr

u
c
ti
o
n

. 
T

h
is

 i
s

c
ru

c
ia

l 
fo

r 
h

ig
h

 p
la

s
ti
c
 c

la
y
s
. 

 P
ri
o
r 

to
 p

la
c
e
m

e
n
t 

o
f 

th
e
 g

ra
v
e

l 
b
a
s
e
 f

o
r 

th
e
 s

la
b
, 

th
e

s
u
b
g

ra
d
e
 u

n
d
e
rn

e
a
th

 t
h
e
 s

la
b
 s

h
o
u
ld

 b
e
 s

a
tu

ra
te

d
 t
o
 p

ro
v
id

e
 m

o
is

tu
re

 f
o
r 

s
w

e
lli

n
g
 p

ri
o
r 

to

p
la

c
e
m

e
n
t 

o
f 

s
la

b
s
 t

o
 r

e
d
u
c
e
 p

o
te

n
ti
a
l 
fo

r 
s
w

e
lli

n
g

 a
ft

e
r 

th
e
 s

la
b
 i
s
 p

la
c
e
d
.

3
.

S
la

b
s
 s

h
o
u
ld

 b
e
 c

o
n
s
tr

u
c
te

d
 in

d
e
p
e
n
d

e
n
tl
y
 o

f 
a
ll 

w
a
lls

, c
o
lu

m
n
s
 a

n
d
 g

ra
d
e
 b

e
a
m

s
 a

n
d
 m

a
y

b
e
 t
ie

d
 in

to
 t
h
e
 g

ra
d
e
 b

e
a
m

 w
it
h
 d

o
w

e
ls

 a
t 
d
o
o
rw

a
y
s
. 
 A

lt
e
rn

a
ti
v
e
ly

, 
th

e
 s

la
b
 c

a
n
 b

e
 t
ie

d
 in

to

th
e
 g

ra
d
e
 b

e
a
m

 a
t 
a
ll 

p
o
in

ts
 p

ro
v
id

e
d
 t
h
a
t 
a
 c

o
n
s
tr

u
c
ti
o
n
 jo

in
t 
o
r 

c
u
t 
is

 p
la

c
e
d
 p

a
ra

lle
l t

o
 t
h
e

g
ra

d
e
 b

e
a
m

 a
n
d
 a

t 
a
 d

is
ta

n
c
e
 o

f 
a
p
p
ro

x
im

a
te

ly
 2

.0
 m

.

4
.

S
la

b
s
 s

h
o
u
ld

 b
e
 p

ro
v
id

e
d
 w

it
h
 c

o
n
s
tr

u
c
ti
o
n
 j
o
in

ts
 o

r 
s
a

w
c
u
ts

 c
o
n
s
is

te
n
t 
w

it
h
 l
o
c
a
l 
p
ra

c
ti
c
e

a
n
d
 s

h
o
u
ld

 b
e
 r

e
in

fo
rc

e
d
 w

it
h
 s

te
e
l 

b
a
rs

 d
im

e
n
s
io

n
e
d
 i

n
 a

c
c
o
rd

a
n
c
e

 w
it
h
 t

h
e
 s

tr
u
c
tu

ra
l

e
n
g

in
e
e
r'
s
 r

e
q
u
ir

e
m

e
n
ts

. 
 T

h
e
 r

e
in

fo
rc

in
g

 b
a
rs

 c
a
n

 b
e
 c

a
rr

ie
d
 t

h
ro

u
g

h
 t

h
e
 s

a
w

-c
u
t 

jo
in

ts
.

5
.

N
o
n
-l
o
a
d
 b

e
a
ri

n
g

 p
a
rt

it
io

n
s
 s

h
o
u
ld

 b
e

 d
e
s
ig

n
e
d
 to

 a
c
c
o

m
m

o
d
a
te

 s
lig

h
t v

e
rt

ic
a
l m

o
v
e
m

e
n
ts

. 

M
e
c
h
a
n
ic

a
l e

q
u
ip

m
e
n
t 
p
la

c
e
d
 o

n
 f
lo

o
r 
s
la

b
s
 s

h
o
u
ld

 b
e
 d

e
s
ig

n
e
d
 t
o
 p

e
rm

it
 s

o
m

e
 r
e
le

v
e
lli

n
g

s
h
o
u
ld

 t
h
e
 e

q
u
ip

m
e
n
t 

b
e

 s
u
s
c
e
p
ti
b
le

 t
o
 s

m
a
ll 

c
h
a
n
g
e
s
 i
n
 l
e
v
e
l.
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0
1

6
G

ra
n

d
e
 P

ra
ir

ie
, 

A
lb

e
rt

a
P

a
g

e
 1

7

6
.

P
ip

in
g
 a

n
d
 e

le
c
tr

ic
a
l 
c
o
n
d
u
it
 c

o
n
n
e

c
ti
o

n
s
 s

h
o

u
ld

 b
e

 l
a
id

 o
u
t 

to
 p

e
rm

it
 s

o
m

e
 f

le
x
ib

ili
ty

, 
a

s

v
e

rt
ic

a
l m

o
v
e
m

e
n
t 
o
f 
s
u
c
h
 e

q
u
ip

m
e
n
t 
a
s
 w

a
te

r 
m

e
te

rs
, 
fu

rn
a
c
e
s
 a

n
d
 e

le
c
tr

ic
a
l e

q
u
ip

m
e
n
t

m
a
y
 c

a
u
s
e
 d

is
tr

e
s
s
 i
n
 t

h
e
 p

ip
e
s
. 

T
h
is

 p
ro

v
is

io
n
 i
s
 p

a
rt

ic
u
la

rl
y
 i
m

p
o
rt

a
n
t 

w
h
e

re
 t

h
e
re

 a
re

s
h
o
rt

 p
ip

e
 r

u
n
s
 b

e
tw

e
e
n
 m

e
c
h
a
n
ic

a
l 
e
q

u
ip

m
e
n
t 

a
n
d
 p

o
in

ts
 w

h
e
re

 p
ip

in
g

 p
a
s
s
e

s
 t

h
ro

u
g

h

th
e
 w

a
lls

. 
H

e
a
ti
n
g

 d
u
c
ts

 b
e
n
e
a
th

 t
h
e
 f
lo

o
r 

s
h
o
u
ld

 b
e
 i
n
s
u
la

te
d
 w

it
h
 a

t 
le

a
s
t 
7
5
 m

m
 o

f 
ri
g
id

in
s
u
la

ti
o
n
 t
o
 p

re
v
e

n
t 
d
ry

in
g

 o
f 
s
u
b
g

ra
d
e
 s

o
ils

. 
 I
f 
p
o

s
s
ib

le
, 
w

a
te

r 
lin

e
s
 s

h
o
u
ld

 n
o
t 
b
e
 p

la
c
e
d

b
e
n
e
a
th

 s
la

b
 o

n
 g

ra
d
e
 f

lo
o
rs

.

If
 s

la
b
s
 w

it
h
 v

e
ry

 s
tr

ic
t 
to

le
ra

n
c
e
s
 f

o
r 

v
e
rt

ic
a
l 
m

o
v
e
m

e
n
t 

a
re

 p
ro

p
o
s
e
d
 a

t 
th

is
 s

it
e
, 

s
tr

u
c
tu

ra
l 
fl
o
o
r

s
la

b
s
 s

h
o
u
ld

 b
e
 c

o
n
s
id

e
re

d
. 

 T
h
e
 p

e
rf

o
rm

a
n
c
e
 l
e
v
e
ls

 f
o
r 

s
tr

u
c
tu

ra
l 
s
la

b
s
 c

a
n
 b

e
 e

n
g

in
e
e
re

d
.

6
.8

L
A

T
E

R
A

L
 E

A
R

T
H

 P
R

E
S

S
U

R
E

S

L
a
te

ra
l 

e
a
rt

h
 p

re
s
s
u
re

s
 w

ill
 a

c
t 

a
g

a
in

s
t 

th
e
 f

o
u
n

d
a
ti
o
n
 w

a
lls

 o
f 

th
e

 u
n
d
e

rg
ro

u
n
d
 p

a
rk

a
d
e
. 

In

a
d
d
it
io

n
, 
if
 a

 s
h
o
re

d
 e

x
c
a
v
a
ti
o
n
 i
s
 u

s
e
d
, 

la
te

ra
l 
e
a
rt

h
 p

re
s
s
u
re

s
 w

ill
 a

c
t 

a
g
a
in

s
t 
th

e
 s

h
o
ri

n
g

 w
a
lls

. 

T
h

re
e
 e

a
rt

h
 p

re
s
s
u

re
 c

a
s
e
s
 w

ill
 e

x
is

t 
a
t 

th
is

 s
it
e
. 

A
c
ti
v
e
 
C

a
s
e
.  

 
A

c
ti
v
e
 
e
a
rt

h
 
p
re

s
s
u
re

s
 
(K

A
) 

s
h
o
u
ld

 
b
e
 
u
s
e
d

 
b
e
h
in

d
 
re

ta
in

in
g

 
w

a
lls

 
w

h
ic

h
 
a
re

u
n
re

s
tr

a
in

e
d
 a

t 
th

e
 t
o
p
 a

n
d
 f
le

x
ib

le
 w

a
lls

 w
h
ic

h
 a

re
 a

llo
w

e
d
 t
o
 m

o
v
e
 a

w
a
y
 f
ro

m
 t
h
e
 r

e
s
tr

a
in

e
d
 s

o
il

m
a
s
s
 (

ie
. 

s
h
o
ri
n
g

).

“A
t R

e
s
t”

 C
a
s
e
. 
 “
A

t r
e
s
t”

 p
re

s
s
u
re

s
 (
K

O
) 
s
h
o
u
ld

 b
e
 u

s
e

d
 b

e
h
in

d
 r
e
ta

in
in

g
 w

a
lls

 w
h
ic

h
 a

re
 r
e
s
tr

a
in

e
d

a
t 
th

e
 t
o
p
 a

n
d
 w

o
u
ld

 in
c
lu

d
e
 t
y
p
ic

a
l b

a
s
e
m

e
n
t 
w

a
lls

 f
o
r 
th

e
 p

o
s
s
ib

le
 u

n
d
e
rg

ro
u
n
d
 p

a
rk

a
d
e

. 
 A

t-
re

s
t

c
o
n
d
it
io

n
s
 s

h
o
u
ld

 b
e
 a

s
s
u
m

e
d
 f

o
r 

a
n
y
 s

e
c
ti
o
n
s
 o

f 
th

e
 s

h
o
ri
n

g
 w

a
ll 

re
q

u
ir

e
d
 t

o
 s

u
p
p
o
rt

 a
d
ja

c
e
n
t

d
e
v
e
lo

p
m

e
n
t 

to
 m

in
im

iz
e

 p
o
te

n
ti
a
l 
lo

s
s
 o

f 
s
u
p
p
o
rt

 f
o
r 

e
x
is

ti
n
g

 f
o
u
n
d
a
ti
o
n

s
.

P
a
s
s
iv

e
 C

a
s
e
. 
 P

a
s
s
iv

e
 e

a
rt

h
 p

re
s
s
u
re

s
 (

K
P
) 

a
c
t 

o
n
 t

h
e
 f
ro

n
t 
o
f 

a
 w

a
ll 

(i
e
. 
a
g

a
in

s
t 
th

e
 b

a
s
e
 o

f 
th

e

w
a
ll)

. 
 H

o
ri
z
o
n
ta

l 
s
tr

e
s
s
e
s
 o

n
 t
h

e
 w

a
ll 

p
u
s
h
 a

g
a
in

s
t 
th

e
 s

o
il 

c
re

a
ti
n
g

 a
 m

u
c
h
 l
a
rg

e
r 

re
s
is

ti
n
g

 f
o
rc

e

th
a
n
 i
s
 p

ro
d
u
c
e
d

 b
y
 t

h
e
 a

c
ti
v
e
 o

r 
a
t 

re
s
t 

c
o
n
d
it
io

n
s
.

L
a
te

ra
l 
e
a
rt

h
 p

re
s
s
u

re
s
 m

a
y
 b

e
 c

o
m

p
u
te

d
 u

s
in

g
 t

h
e
 f

o
llo

w
in

g
 e

q
u
a
ti
o
n
:

P
  

=
K

 Q
 +

 K
 γ

 H

w
h
e
re

:
P

  
=

la
te

ra
l 
e
a
rt

h
 p

re
s
s
u
re

 a
t 

d
e
p
th

 H
 b

e
lo

w
 g

ro
u
n
d
 l
e
v
e
l 
(k

P
a
)

Q
 =

 
A

n
y
 s

u
rc

h
a
rg

e
 l
o

a
d
in

g
 a

t 
th

e
 g

ro
u
n
d
 s

u
rf

a
c
e
 (

k
P

a
)

K
 =

 
c
o
e
ff

ic
ie

n
t 

o
f 

la
te

ra
l 
e
a

rt
h
 p

re
s
s
u
re

γ
  

=
 

to
ta

l 
u
n
it
 w

e
ig

h
t 

o
f 

b
a
c
k
fi
ll 

c
o
m

p
a
c
te

d
 t

o
 9

5
 %

 S
P

M
D

D
 (

k
N

/m
3
)

H
 =

 
d
e
p
th

 b
e
lo

w
 g

ro
u
n
d

 l
e
v
e
l

T
h

e
 p

re
c
e
d
in

g
 r

e
la

ti
o
n
s
h
ip

 m
a
k
e
s
 n

o
 a

llo
w

a
n
c
e
 f

o
r 

h
y
d

ro
s
ta

ti
c
 p

re
s
s
u
re

s
 t

o
 b

u
ild

 u
p
 b

e
h
in

d
 t

h
e

w
a
ll.

  
T

h
is

 r
e

la
ti
o

n
s
h
ip

 m
a
y
 b

e
 u

s
e

d
 i

f 
th

e
 p

a
rk

a
d
e
 e

le
v
a
ti
o
n
 i

s
 a

b
o
v
e
 t

h
e
 h

ig
h

 g
ro

u
n

d
w

a
te

r

e
le

v
a
ti
o
n
 o

r 
if
 a

 s
u
b
-d

ra
in

a
g

e
 s

y
s
te

m
 c

a
p
a
b
le

 o
f 

h
a
n
d
lin

g
 t

h
e
 a

n
ti
c
ip

a
te

d
 g

ro
u
n
d
w

a
te

r 
fl
o
w

s
 i

s

in
s
ta

lle
d
.
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0
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G
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d
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 P
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ir
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A
lb

e
rt

a
P

a
g

e
 1

8

R
e
c
o
m

m
e
n
d
e
d
 

d
e

s
ig

n
 

v
a
lu

e
s
 

fo
r 

th
e
s
e
 

p
a

ra
m

e
te

rs
 

d
e

p
e
n
d
 

o
n
 

th
e
 

ty
p

e
 

o
f 

b
a
c
k
fi
ll 

u
s
e
d
. 

R
e
c
o
m

m
e
n
d
e
d
 d

e
s
ig

n
 v

a
lu

e
s
 a

re
 g

iv
e
n
 i
n
 t

h
e
 f

o
llo

w
in

g
 t

a
b
le

.
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K
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c
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g
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 m
a

k
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s
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w
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c
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 f
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d
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n
a
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o
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 d

u
e
 t
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 f
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b
u
ild

u
p
 b

e
h
in

d
 t

h
e
 w

a
ll 

o
n
 t

h
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s
s
u
m

p
ti
o
n
 t

h
a
t 

h
e
a
t 

o
r 

fr
o

s
t 

p
ro
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