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1.0  INTRODUCTION 
 

KGS Group was authorized by Scatliff + Miller + Murray Inc. to undertake a geotechnical 

investigation and evaluation, as well as a topographic survey, of the proposed playground and 

skate park development at the Red River Community Centre. This report provides a summary of 

the field investigation results performed to date, as well as geotechnical considerations that 

should be incorporated into the design of the proposed works. 

 

The geotechnical engineering services provided for this project are outlined below: 

 

• Geotechnical Investigation – A subsurface drilling investigation program consisting of 
power auger drilling at the proposed playground and skate park area to determine the 
subsurface stratigraphy and foundation conditions. Representative soil samples were 
collected for material identification and laboratory testing. 

 
• Topographic Survey – A topographic survey of existing facilities, trees/vegetation and 

existing ground elevations. 
 
• Laboratory Testing – Diagnostic laboratory index testing on select soil samples to 

identify engineering soil properties relevant to the assessment. 
 
• Geotechnical Evaluation – A geotechnical engineering evaluation of the site conditions 

at the proposed skate park for consideration in the design. 
 
• Summary Report – A comprehensive report outlining the work conducted, laboratory 

test results and geotechnical considerations for incorporation into the proposed design 
and construction. 
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2.0  BACKGROUND 
 

The development of a playground and skate park has been proposed for the northeast corner of 

the Red River Community Centre on Main Street between Murray and Ridgecrest Avenues in 

Winnipeg, Manitoba, as shown on Figure 1. The site is currently a green space, but was 

previously the location of the Red River School and parking lot.  The site was leveled with fill as 

part of the demolition of the school, and turn into soccer fields. In general, the proposed 

playground will be located within and around the footprint of the removed school. The skate park 

will be located west of the demolished school, close to Main Street. The travel surface and 

features of the skate park will generally consist of cast-in-place concrete. 

 

The existing community centre and parking lot to the south and west of the proposed skate park 

(see Figure 1) was recently constructed (2006). An investigation by M. Block and Associates 

Ltd. conducted in 2004 titled “Geotechnical Investigation for the Proposed Red River 

Community Centre Redevelopment Project”, reported the drilling of six test holes within the 

footprints of the community centre building and parking lot. In addition, the report made 

recommendations for pile, slab on grade and pavement designs. 
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3.0  INVESTIGATION PROGRAM 
 

Site Survey 

 

A topographic site survey was performed by KGS Group in August 2009 to determine ground 

elevations and locate the existing infrastructure and trees on the site. The existing site 

conditions and proposed works overlaid on an air photo background are included on Figure 1.  

This information was provided electronically to Scatliff+Miller+Murray separately. 

 

Drilling Program 
 

A drilling and sampling program consisting of eight test holes was completed on August 5, 2009, 

with drilling services performed by Paddock Drilling Ltd. of Brandon, Manitoba, with on-site 

supervision and sampling by KGS Group. The locations of the test holes are shown on Figure 1. 

The test holes were completed using a truck mounted Canterra 250 drill rig, equipped with 125 

mm diameter solid stem augers. Soil samples were recovered from the auger flights, with all 

soils visually inspected in the field for material type and classification according to the Unified 

Soil Classification System (USCS). Detailed test hole logs incorporating field observations and 

subsequent laboratory test data are included in Appendix A. 

 

Laboratory Testing 

 

Laboratory testing was performed on select soil samples to determine the relevant engineering 

properties of the subsurface soils. The laboratory testing was completed by National Testing 

Laboratories Ltd., and included 46 moisture content analyses and 2 Atterberg Limits tests. The 

results of the testing are shown on the summary logs in Appendix A. 

 

Stratigraphy 
 

In general, the stratigraphy at the site has been interpreted by KGS Group to consist of 

topsoil/clay fill at surface over high plasticity silty clay with a silt layer, occurring within the upper 

few metres from ground surface, and silt till at depth.   
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Topsoil was encountered in 2 test holes, with clay fill observed in the other 6 test holes; the 

topsoil and clay fill supported grass vegetation. The topsoil was of high plasticity and contained 

organic matter. The clay fill typically contained trace sand and gravel and was of high plasticity. 

The thickness of both materials was typically less than 0.5 m from ground level.  The topsoil and 

fill was underlain by a deposit of high plasticity silty clay of glaciolacustrine origin. The upper 

portion of the silty clay was generally stiff and moist, and contained a trace of organic matter.  

The silty clay was typically soft to firm in consistency with depth, and moist.  From the M. Block 

and Associates Ltd. report, the silty clay extended to an approximate depth of 17.5 m below 

ground where it was underlain by silt till.  The silt layer within the silty clay varied in depth from 

1.5 to 2.3 m below ground surface, and was typically moist, soft, of low plasticity and up to 1.5 

m in thickness. Minor groundwater infiltration from the silt was observed in 5 of the 8 test holes.  

 

Two key considerations of the encountered soils relative to the skatepark and playground 

development include: 

 

• The silt layer may be susceptible to frost action / heave and ice lensing.  

• The high plasticity silty clay is typically compressible, and susceptible to swelling and 

shrinking with changes to moisture content. 
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4.0  DESIGN CONSIDERATIONS 
 

This section is intended to identify general geotechnical considerations for incorporation into the 

design and construction of the proposed playground and skateboard park.  The final design of 

the proposed works should be reviewed by a qualified geotechnical engineer familiar with the 

local soil conditions and behavior to ensure that the geotechnical considerations relative to 

structure performance are effectively incorporated into the design. 

 

4.1 GEOTECHNICAL 
 

Structural Design 
 

Although the details of the design have not been finalized, it is understood by KGS that the 

proposed playground and skate park will include several concrete features and travel surfaces 

including stairs and ramps at different levels.  If the structures are supported on shallow 

foundations, which is typical for other skate parks in Winnipeg, there will be variable loading 

applied to the foundation soil.  This variable loading may induce differential settlements, 

potentially causing cracking of the cast-in-place concrete with resulting movements that could 

affect the serviceability of the proposed works.  Structural design of the features to allow for this 

potential cracking at preferred locations is prudent to minimize their potential impacts on the 

structure performance and serviceability. 

 

Subgrade Preparation 
 

Preparation of the subgrade is necessary to provide a suitable and stable surface for the various 

structures.  The subgrade preparation should include excavation to intact mineral soil, and 

disposal of topsoil and organic-rich material.  The stripped surface should then be compacted to 

a minimum of 95% of the Standard Proctor Maximum Dry Density (SPMDD).  The typical depth 

of stripping is estimated to be approximately 0.5 m, based on the test hole drill results.  Where 

additional unsuitable subgrade material is encountered (e.g. wet silt, soft clay, organic material, 

etc.), additional sub-excavation to a minimum depth of 0.6 m should be performed and 

backfilled with compacted granular fill. 
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To further improve foundation conditions, a layer of woven geotextile could be placed overtop of 

the stripped and compacted subgrade.  This will help distribute the applied load more uniformly, 

and bridge over any potential weaker zones. Installation should follow manufacturer’s 

guidelines, with care to protect against tears, folds or wrinkles in the fabric. 

 

The silt layer found across the site will typically be susceptible to frost action, potentially causing 

heaving and ice lensing during winter below the structures. Typical local practice is to excavate 

and replace the silt with crushed rockfill, while providing improved subsurface drainage. 

However, it is likely impractical and cost prohibitive to remove all the silt material, given the 

observed depth and thickness. An alternative to excavation and replacement would be to 

reduce the risk of frost penetration into the silt below the concrete structures.  This could be 

achieved by either building up the ground surface around and below the skate park to increase 

the depth of burial, or by placement of a rigid thermal insulation to reduce the depth of frost 

penetration. If insulation is used, it would have to be designed for the overlying structure 

loading.  

 

The foundation preparation below the concrete features should include placement and 

compaction of at least 600 mm of granular sub-base material.  The sub-base should be placed 

in lifts not exceeding 150 mm compacted.  The sub-base material should consist of durable, free 

draining sand and gravel.  All granular material used as sub-base should be compacted to a 

minimum of 98% SPMDD. 

 

Subsurface Drainage Control 
 

Changes to the moisture content of the silty clay foundation soil can lead to shrinkage (drying) 

or swelling (wetting), which could affect the performance of the structures.  Construction 

practices used in the design of the skate park should include methods to control subsurface 

drainage, and in particular excessive water that could lead to swelling.  This will also reduce 

excess free water that could be available for ice lensing during winter.  The following measures 

should be incorporated into the design to help control the subsurface drainage: 

 

• The excavated subgrade should be positively sloped to promote runoff and minimize 
ponding below the structures. 
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• A granular sub-drainage system should be installed below the structures, consisting of a 
free draining granular fill.  To improve subsurface water collection perforated drains 
could be installed within the granular fill or within excavated trenches. 

• The drainage system should be sloped such that all collected water can be removed 
from the site.  The water can be drained either into the municipal drainage system, or to 
a sump for pump discharge. 

 
 
4.2 CONCRETE  

 

The concrete travel surface and skate features of the skate park should be constructed with 

control joints and articulation at locations that could tolerate minor movements. This will reduce 

the risk of potential cracking of the cast-in-place concrete at undesirable locations.  All concrete 

should be designed in accordance with CSA A23.1 and A23.2. 
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5.0  CONCLUSIONS 
 

The stratigraphy at the site consisted of topsoil and clay fill overlying high plasticity silty clay and 

silt till.  A silt layer was encountered within the upper few metres of ground surface, from which 

water infiltration was observed entering some test holes. This stratigraphy could pose some 

general concerns related to shallow foundation support for the proposed skate park structures, 

primarily related to swelling of the silty clay and frost heave / ice lensing associated with the wet 

silt layer.  

 

The design and construction of the proposed skate park should include features to minimize the 

risk of adverse movement causing unacceptable performance of the structures associated with 

the geotechnical conditions at the site.  This includes subgrade preparation, placement and 

compaction of granular fill over the prepared subgrade, and control of subsurface drainage 

underneath the skate park and playground structures.  In addition, measures to minimize the 

risk of frost action should be considered, including placement of insulation or additional fill to 

limit frost penetration into the silt layer. 
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6.0  STATEMENT OF LIMITATIONS AND CONDITIONS 
 

Third Party Use of Report 

 

This report has been prepared for Skatliff + Miller + Murray Inc. and any use a third party make 

of this report, or any reliance on or decisions made based on it, are the responsibility of such 

third parties. KGS Group accepts no responsibility for damages, if any, suffered by any third 

party as a result of decisions made or actions undertaken based on this report. 

 

Statement of Limitations 
 

The geotechnical investigation findings and recommendations of this report were prepared in 

accordance with generally accepted professional engineering principles and practice.  The 

findings and recommendations are based on the results of field and laboratory investigations, 

combined with an interpolation of soil and groundwater conditions found at and within the depth 

of the test holes drilled by KGS at this site.  If conditions encountered during construction 

appear to be different from those shown by the test holes drilled by KGS or if the assumptions 

stated herein are not in keeping with the design, this office should be notified in order that the 

recommendations can be reviewed and modified if necessary. 

 

KGS Group makes no representation concerning the legal significance of its finding or the value 

of the property investigated. 
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APPENDIX A 
 

TEST HOLE LOGS 
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