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1.0 SUMMARY 
The National Testing Laboratories Limited was retained by Caspian Projects to provide 
geotechnical engineering services for the City of Winnipeg Transit Bus Parking and Servicing 
Garage at 600 Brandon Avenue. A preliminary geotechnical investigation of the project site 
was completed by AMEC in September 2011. On August 28, 2012, twelve testholes were 
drilled within the footprint of the proposed building to evaluate the fill materials on the project 
site. Recommendations for design of a pile foundation system, and construction of a soil-
supported floor slab and exterior pavements are provided in this report. 
 
2.0 PROJECT SITE AND PROPOSED CONSTRUCTION 
The project site is located on the property commonly known as the Fort Rouge Rail Yards, 
and is generally bounded to the north by Brandon Avenue, to the east by the Argue Street 
Bicycle (and lane), to the south by the virtual extension of Arnold Avenue, and to the west by 
the newly constructed Southwest Rapid Transit Corridor Roadway. The site is typically flat 
lying with fill materials exposed at the ground surface. It is our understanding that the Transit 
bus garage will have the capacity to park and service approximately 135 transit buses. A soil-
supported floor slab will be utilized for the servicing garage with the exception of the office 
and administrative areas where structural slabs will be provided. 
 
3.0 GEOTECHNICAL INVESTIGATION 
3.1 Testhole Drilling, Soil Sampling and Compaction Testing 
A site investigation to evaluate the soil conditions for the foundation system was not 
undertaken. Foundation recommendations for the proposed building are based upon the 
geotechnical report prepared by AMEC. A copy of this geotechnical report is provided in 
Appendix A. 
 
A site investigation to evaluate the fill materials within the footprint of the proposed building 
was conducted on August 28, 2012. Drilling services were provided by Kletke Enviro Drilling 
Ltd under the supervision of our geotechnical field personnel. Twelve testholes were drilled to 
a depth of approximately 2.5 m at the locations shown on the Testhole Location Plan provided 
in Appendix B. The depth of fill material at the testhole locations is summarized in the 
following table. 
 

Table 1 - Depth of Fill Material 

Testhole 
no. 

Depth of Fill 
Material (m) 

Testhole 
no. 

Depth of Fill 
Material (m) 

Testhole 
no. 

Depth of Fill 
Material (m) 

TH1 1.4 TH5 1.4 TH9 1.1 

TH2 1.5 TH6 1.1 TH10 1.5 

TH3 1.7 TH7 0.9 TH11 1.5 

TH4 1.5 TH8 1.4 TH12 0.9 
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Soil samples were recovered from the testholes in Shelby tubes. Due to the presence of 
granular material and construction debris within the fill material, Shelby tubes could not be 
obtained near the ground surface. All soil samples obtained from the testholes were visually 
classified in the field and returned to our soils laboratory for additional examination and 
testing. 
 
On September 14 and 25, field density tests were conducted with a nuclear gauge. A 
representative sample of the fill material was obtained from the field density test locations and 
returned to our laboratory for determination of maximum dry (proctor) density. The 
compaction results ranged from 81% to 113% with an average of 99%. Due to the variability 
of the fill material, the reported compaction results may not representative of the materials 
tested on site. The compaction reports are provided in Appendix C.  
 
3.2 Laboratory Testing 
The composite sample obtained from the project site during field density tests and composite 
samples prepared from the Shelby tube soil samples were tested in accordance with ASTM 
D698, Laboratory Compaction Characteristics of Soil Using Standard Effort. The laboratory 
reports for the proctor tests are provided in Appendix D and are summarized in the following 
table. 
 

Table 2 - Standard Proctor Test Data 

Proctor 
no. Sample Description Maximum Dry 

Density (kg/m3) 
Optimum Moisture 

Content (%) 

1 Fill material (Shelby tube samples) 1734 16.5 

2 Fill material (Shelby tube samples) 1774 16.0 

3 Fill material (Shelby tube samples) 1742 12.5 

4 Native clay 1472 24.5 

5 Fill material (field density tests) 1837 14.5 

 
Soil samples extruded from the Shelby tubes were tested in accordance with ASTM D7263, 
Standard Test Methods for Laboratory Determination of Density (Unit Weight) of Soil 
Specimens. Compaction of the soil samples recovered in Shelby tubes is based upon the 
average proctor density for the fill material samples (1750 kg/m3). The soil density and 
compaction test data is summarized in the following table. 
 

Table 3 - Compaction Test Data for Shelby Tube Samples 

Testhole 
no. 

Soil Density 
(kg/m3) 

Compaction 
(%) 

TH1 1510 86 
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Testhole 
no. 

Soil Density 
(kg/m3) 

Compaction 
(%) 

TH2 1540 88 

TH3 1555 89 

TH4 1555 90 

TH5 1570 90 

TH6 1710 98 

TH7 1640 94 

TH8 1610 92 

TH9 sample disturbed 

TH10 1590 91 

TH11 1650 94 

TH12 sample disturbed 

average 1593 91 

 
4.0 SUBSURFACE CONDITIONS 
4.1 Soil Profile 
Based upon the testhole logs provided with the AMEC geotechnical report and the findings 
from our geotechnical investigation, the soil profile on the project site typically consists of fill 
materials and clay overlying silt till. A silt layer was typically encountered at a depth between 
1 and 2 m. The fill material consists of a random mixture of clay, granular material and 
construction debris. The thickness of the fill material ranges from 0.9 to 1.7 m. It is our 
understanding that the source of fill material was the rapid transit tunnel located 
approximately 0.5 km north of the project site. The fill material was placed during the period 
from the fall of 2010 to the fall of 2011. It was reported that the fill material was generally 
placed in lifts using dozers and scrapers, and it was spread and compacted from the weight of 
the equipment only. The thickness of the silt layer encountered beneath the fill material 
ranged from 0.1 to 0.5 m. The silt was moist to very moist, soft, light brown to tan and of low 
plasticity. The clay was brown, moist, stiff to very stiff, silty and of high plasticity. Generally, 
the clay was stiff and became firm and grey with increasing depth. The silt till was moist, soft, 
grey, of low plasticity and contained traces of sand and gravel. 
 
4.2 Groundwater 
Minor to heavy groundwater seepage was noted from the shallow silt layer and from the silt 
till. Sloughing conditions were also noted in the silt layer and silt till. However, it should be 
noted that only short-term seepage and sloughing conditions were observed in the testholes. 
Groundwater levels will normally fluctuate during the year and will be dependent on 
precipitation, surface drainage, and regional groundwater regimes.  
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5.0 GEOTECHNICAL CONSIDERATIONS 
Based upon the findings from the geotechnical investigations and our understanding of the 
proposed construction, the primary geotechnical concerns for the project site are: 

• potential for groundwater seepage and soil sloughing during installation of cast-in-place 
concrete piles,  

• potential for movement of soil-supported floor slab due to settlement within the fill 
material and volume change within the high plasticity clay, and 

• frost heave and thaw weakening of frost-susceptible subgrade soil. 
These issues will be discussed in the following sections. 
 
6.0 DESIGN RECOMMENDATIONS AND COMMENTS 
6.1 Cast-in-Place Concrete Friction Piles 
Based upon discussions with the structural engineer for the project, it is our understanding the 
preferred foundation for the proposed building is a system of cast-in-place concrete friction 
piles. Based upon a review of the strength test data provided for the lacustrine clay in the 
AMEC report, cast-in-place concrete friction piles may be designed based upon an allowable 
skin friction of 17 kPa.  
 
Due to the presence of clay fill and silt at a shallow depth and the potential for soil drying and 
shrinkage near the ground surface, the frictional support should be excluded in the calculation 
of the pile capacity to a depth of 2.5 m measured from existing grade. The allowable skin 
friction value is applied to the pile circumference within the clay stratum. The contribution from 
end bearing should be ignored in pile capacity calculations. Minimum pile spacing should be 
three pile diameters, measured center to center. Piles located in heated and unheated areas 
should have minimum pile lengths of 6 and 8 m respectively, measured from final grade. To 
prevent frost jacking due to adfreeze forces, all piles in unheated areas should be provided 
with steel reinforcement to a minimum depth of 8 m and have sonotube casings installed to a 
depth of 3 m. The sonotubes should be coated with grease and wrapped in 6 mil poly 
sheeting.  
 
It should be noted that water seepage was observed in some of the testholes. Pile holes 
should be poured with concrete as soon as they are drilled to minimize any potential problems 
related to soil sloughing and groundwater seepage. Temporary steel sleeves should be 
available in the event that groundwater seepage or sloughing of the pile holes is encountered 
during pile installation. Groundwater, if encountered in the pile holes, should be removed prior 
to concrete placement. 
 
It is recommended that the pile length not exceed 14 m from existing grade to avoid 
penetration of the silt till and potential groundwater seepage below this depth. A minimum 
void space of 150 mm should be provided beneath all structural elements to accommodate 
potential heave of the high plasticity clay and clay fill. Settlement of a cast-in-place concrete 
pile developing its capacity on the basis of skin friction is estimated to be less than 10 mm. 
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6.2 Soil-Supported Floor Slab 
For a soil-supported floor slab constructed at or near existing ground level, fill material is 
anticipated to be encountered at the slab subgrade level. Uncontrolled fills have the potential 
to settle significant amounts beneath their own weight, with settlement continuing for long 
periods after placement. Total and differential settlement of uncontrolled fills is increased 
when new loads are added. Factors affecting the magnitude and duration of total and 
differential settlements include placement procedures, material composition, depth of fill, age 
of fill, groundwater levels, rate of surface water infiltration and loading conditions. Some of 
these factors are more difficult to quantify than others. Overall, estimating uncontrolled fill 
settlement is very imprecise. However, empirical correlations indicate that uncontrolled fill 
placed at approximately 90% compaction could settle between 3 and 5 percent of its 
thickness under its own weight for a period of 20 to 30 years after placement. At the project 
site, that could translate into total long-term settlements of up to 100 mm. A portion of the 
expected total settlement (approximately 50%) will occur during placement and in the two to 
three years immediately following placement, with the remaining portion of the settlement 
occurring over several years following completion of construction. Based upon the 
compaction test data and placement history for the fill material, it is estimated that an 
additional 15 to 50 mm of settlement will occur after construction of the soil-supported floor 
slab. It is our understanding that the proposed construction for the soil-supported floor slab 
will include excavation of the existing fill material to a depth of 450 mm prior to placement of 
300 mm of crushed limestone base course. Based upon the proposed construction, maximum 
settlement of the floor slab is estimated to be in the range of 30 to 40 mm. The modulus of 
subgrade reaction at the underside of the soil-supported floor slab is estimated to be in the 
range of 30 to 40 MPa/m. 
 
Due to the presence of high plasticity clay on the project site, the potential exists for heave of 
a soil-supported slab. Soil moisture contents will typically increase after construction which 
causes swelling of clay soils. The magnitude of heave for soil-supported floor slabs is typically 
in the range of 20 to 50 mm but can be as high as 100 mm. Based upon the soil conditions 
encountered on the project site, the maximum heave of a soil-supported slab is estimated to 
be in the range of 20 to 40 mm. Heave is generally higher on sites where leaking water supply 
or sewer lines, removal of vegetation, or poor drainage lead to increased moisture contents in 
the clay soil after construction. To minimize potential heave of a soil-supported floor slab, 
measures must be taken to prevent drying of the subgrade soils during construction. 
 
Subgrade preparation for a soil-supported floor slab will require removal of all topsoil, organic 
material, and loose or soft soil. Proof rolling should be conducted to identify soft areas within 
the exposed subgrade. All soft or weak subgrade soils identified during proof rolling must be 
excavated and replaced with crushed limestone subbase. The prepared subgrade surface 
should not be exposed to excessive moisture or drying during construction and must be 
protected from freezing during cold weather construction. Inspection of the subgrade by 
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qualified geotechnical personnel is recommended during subgrade preparation prior to 
placement of the granular fill materials. All granular fill materials must be placed in lifts not 
exceeding 200 mm in thickness and compacted to at least 98% of the maximum dry density 
(Standard Proctor). Sieve analysis and compaction testing of the granular fill materials should 
be conducted to ensure the materials and compaction comply with the design specifications. 
 
6.3 Pavement Areas 
It is our understanding that asphalt paving and concrete busways will be constructed on the 
project site. The testholes revealed a soil profile of fill material and silt near the ground 
surface. The upper limit of the silt was generally encountered between a depth of 1 and 2 m 
below the ground surface. Silt is a frost-susceptible soil and the potential for frost heave of the 
pavement surface exists if the silt layer is present within the depth of annual frost penetration. 
In the Winnipeg area, the depth of frost penetration is approximately 2 m where the ground 
surface is kept clear of snow during the winter months. Increased maintenance costs for the 
pavement should be anticipated if the silt is not removed within the depth of annual frost 
penetration. To minimize pavement distress related to freezing and thawing of the silt, a 
minimum soil cover of 1 m should be provided above the frost -susceptible silt layer. To avoid 
the potential requirement for subexcavation and reduce the risk of frost -related distress in the 
pavement, it is recommended that the final grades for the pavement areas be set as high as 
possible. If the final grades for the pavement areas are at or above existing grade, it is 
expected that subexcavation of the silt will not be required.  
 
It is our understanding that Genivar will be providing the pavement designs for the asphalt 
paving and concrete busways. Based upon the soil profile revealed in the testholes, the 
modulus of subgrade reaction is estimated to be in the range of 20 to 50 MPa/m. Proof rolling 
of the subgrade soil must be conducted to identify soft areas at the subgrade level. Low 
strength subgrade soils identified during proof rolling must be excavated and replaced with 
crushed limestone sub-base. 
 
Construction of the sub-base and base course for the pavement areas should comply with the 
City of Winnipeg Standard Construction Specification CW 3110. Construction for the asphaltic 
concrete pavement should comply with the requirements of the City of Winnipeg Standard 
Construction Specification CW 3410. Construction of the concrete pavement should comply 
with the City of Winnipeg Standard Construction Specification CW 3310. Sieve analysis and 
compaction testing of the base course and sub-base materials should be conducted to ensure 
that the materials and compaction comply with the design specifications. For the hot mix 
asphaltic concrete, compaction testing and Marshall analysis of the paving mix during 
construction should be undertaken. Concrete tests should be conducted to confirm the 
concrete supplied to the project site complies with the specification requirements. 
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Don Flatt, M. En
Senior Geotechnical Engineer
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