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1.0 SUMMARY 
The National Testing Laboratories Limited were retained to undertake a geotechnical 
investigation and provide foundation recommendations for the proposed hauled liquid waste 
facility at the North End Water Pollution Control Centre (NEWPCC). Five testholes were drilled 
at the site on November 10, 2009. The geotechnical investigation revealed a general soil 
profile consisting of topsoil at the ground surface, underlain by clay fill, then clay with silt 
layers, and silt till to the depths explored in the testholes. Based upon the soil and 
groundwater conditions encountered at the site, the proposed structures may be supported on 
a raft foundation. Alternatively, the proposed structures may be supported on driven precast 
concrete piles or cast-in-place concrete friction piles. 
 
2.0 TERMS OF REFERENCE  
The National Testing Laboratories Limited were retained to undertake a geotechnical 
investigation and provide foundation recommendations for the proposed hauled liquid waste 
facility at the North End Water Pollution Control Centre (NEWPCC). The project site is located 
at 2230 Main Street in Winnipeg. Authorization to proceed with the geotechnical investigation 
was provided by Alfred Beghin on October 9, 2009. 
 
3.0 GEOTECHNICAL INVESTIGATION 
3.1 Testhole Drilling and Soil Sampling 
The subsurface drilling and sampling program was conducted on November 10, 2009 with 
drilling services provided by Maple Leaf Drilling Ltd. under the supervision of our geotechnical 
field personnel. Five testholes (TH1 to TH5) were drilled at the site. The testholes were drilled 
using a truck-mounted drill rig equipped with 125 mm diameter solid stem augers and their 
locations are shown on the attached Testhole Location Plan. Auger refusal on suspected 
boulders in the silt till was encountered at depths of 20.7 m and 20.6 m in Testholes TH1 and 
TH2 respectively. Testholes TH3, TH4 and TH5 were drilled to a depth of approximately 3 m.  
 
Representative soil samples were obtained directly off the augers at depth intervals ranging 
from 0.8 to 1.5 m. Upon completion of drilling, the testholes were examined for evidence of 
sloughing and groundwater seepage. The samples were visually classified in the field and 
returned to our soils laboratory for additional examination and testing.  
 
3.2 Laboratory Testing 
Water content and torvane tests were conducted on soil samples recovered from selected 
testholes and the test results are shown on the attached testhole logs. Unconfined 
compressive strength testing was conducted and the test result is provided in the table below.  
 

Testhole 
No. 

Depth 
(m) Soil Type Unconfined Compressive 

Strength (kPa) 

TH2 4.9 Clay 75.6 

 
 
4.0 SUBSURFACE CONDITIONS 
4.1 Soil Profile 
The general soil stratigraphy, as interpreted from the testhole logs revealed a general soil 
profile consisting of topsoil at the ground surface, underlain by clay fill, then clay with silt 
layers, and silt till to the depths explored in the testholes.  
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Topsoil 
Topsoil was encountered at the surface of the testholes. The topsoil was black with organic 
material. The topsoil layer extended to a depth of approximately 100 mm.  
 
Clay Fill 
Clay fill was encountered beneath the topsoil at the testhole locations. The clay fill was black, 
stiff, moist, and of high plasticity. The clay fill extended to a depth ranging from 0.6 m to 0.8  m 
below existing grade. 
 
Clay 
Clay was encountered beneath the clay fill in the testholes. The clay varied from brown to 
grey, was soft to stiff, moist, and of high plasticity. The clay extended to a depth of 18.9 m and 
19.1 m in Testholes TH1 and TH2 respectively. Water contents of the clay ranged from 28 to 
68%. 
 
Silt 
Silt layers were encountered within the clay layer in the testholes. The silt was tan, soft, moist 
and of low plasticity. The thickness of the silt layers ranged from 0.3 m to 1.2 m. Water 
contents of the silt ranged from 21 to 26%. 
 
Silt Till 
Silt till was encountered beneath the clay in Testholes TH1 and TH2. The silt till was tan, 
compact to dense, moist, and of low plasticity. Auger refusal on suspected boulders in the silt 
till was encountered at depths of 20.7 m and 20.6 m in Testholes TH1 and TH2 respectively. 
Water contents of the silt till ranged from 11 to 13%. 
 
4.2 Groundwater 
Moderate groundwater seepage was observed in Testhole TH2 from the shallow silt layer. 
The groundwater level was at a depth of 5.5 m in Testhole TH2 upon completion of drilling. No 
groundwater seepage was observed in the remaining testholes. Soil sloughing was observed 
below depths of 5.2 m and 10.7 m in Testholes TH1 and TH2 respectively. No soil sloughing 
was observed in the remaining testholes. It should be noted that only short -term seepage and 
sloughing conditions were observed and groundwater levels will normally fluctuate during the 
year and will be dependent upon precipitation and surface drainage.  
 
5.0 DESIGN RECOMMENDATIONS AND COMMENTS 
5.1 Foundations 
It is our understanding that the proposed structures will extend approximately 5 to 6 m below 
the ground surface. Based upon the soil and groundwater conditions encountered at the 
testhole locations, the proposed structures may be supported on a raft foundation. 
Alternatively, the proposed structures may be supported on driven precast concrete piles or 
cast-in-place concrete friction piles. 
 
 5.1.1 Raft Foundation 
A raft foundation, constructed on firm clay at a depth of approximately 5 to 6 m below grade, 
may be designed based upon an allowable bearing pressure of 100 kPa. The modulus of 
subgrade soil reaction at a depth of 5 to 6 m is estimated to be in the ran ge of 5 to 8 MPa/m.  
 
It should be noted that moderate groundwater seepage was observed at a shallow depth in 
Testhole TH2. Groundwater seepage should be anticipated during excavation for the raft 
foundation and suitable pumps should be available during construction. It is recommended 



 

 

 

Page 3 of 7 

that testpits be excavated within the building footprints prior to full excavation to observe the 
groundwater conditions and confirm the requirements for dewatering.  
 
Construction equipment should not be allowed to travel directly on the foundation bearing 
surface. To minimize disturbance of the bearing surface, excavation with a flat bucket 
excavator is recommended at the foundation level. All loose and softened soil must be 
removed from the bearing surface. The clay subgrade has a high volume change potential 
and therefore, measures should be taken to prevent changes in soil moisture content at the 
foundation bearing surface. The prepared bearing surface should not be exposed to 
excessive wetting or drying during construction. The magnitude of volume change is difficult to 
predict but is estimated to be in the range of 20 to 50 mm. It is recommended that a lean mix 
concrete working slab be constructed after the foundation bearing surface has been inspected 
and approved by qualified geotechnical personnel. The lean mix concrete working slab should 
be constructed directly on the undisturbed clay subgrade. If construction takes place during 
freezing weather, measures must be taken to prevent frost penetration beneath the foundation  
bearing surface. Frost heave of the subgrade soil will occur if it is exposed to freezing 
temperatures. 
 
5.1.2 Precast Concrete Piles 
A foundation system suitable to support the proposed structures is a system of driven, 
prestressed, precast concrete piles. These units, when driven to practical refusal with a 
hammer capable of delivering a minimum rated energy of 40 KJ per blow, may be assigned 
the following allowable loads. 
 

Nominal 
Pile Size 

Allowable 
Load 

Refusal 
Criteria 

300 mm 450 kN 5 blows/25 mm 

350 mm 625 kN 8 blows/25 mm 

400 mm 800 kN 12 blows/25 mm 

 
Pile spacing should not be less than 2.5 pile diameters, measured center to center. Pile heave 
for piles within 5 pile diameters should be monitored and redriving done where pile heave is 
found to be significant. Pre-boring to at least 3 m should be considered for all driven piles to 
enhance pile alignment and minimize vibration levels in adjacent structures during installation. 
The prebored hole diameter should be slightly larger than the nominal pile diameter. All piles 
should be driven continuously to their required depth once driving is initiated. Precast concrete 
piles driven to practical refusal will develop the majority of their capacity from toe resistance, 
and therefore, no reduction in pile capacity is necessary for group action. The design capacity 
of a pile group is equal to the number of piles in the group times the allowable capacity per 
pile.  
 
Auger refusal was encountered within the silt till at depths of 20.7 m and 20.6 m in Testholes 
TH1 and TH2 respectively. Although driven piles are expected to reach refusal at similar 
depths, some variation in pile refusal depths should be anticipated. Negligible settlement 
beyond the elastic compression of the pile can be expected with an end-bearing pile system. 
A minimum void space of 200 mm should be provided beneath all structural elements to 
accommodate potential heave of the high plasticity clay. To ensure that the piles achieve their 
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design capacities, full time inspection by qualified geotechnical personnel is recommended 
during pile installation. 
 
5.1.2 Cast-in-Place Concrete Friction Piles 
Cast-in-place concrete friction piles are suitable for light to moderate foundation loads and 
may be designed based upon the allowable skin friction values shown in the following table.  
 

Depth Interval 
below Existing 

Grade (m) 

Allowable Skin 
Friction (kPa) 

x to 8 m 11 

8 to 15 8 

15 to 17 7 

 Where x = depth at 1 m below top of pile 
 
Pile holes should be poured with concrete as soon as they are drilled to minimize any 
potential problems of 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 depth not exceed 17 m below existing grade to avoid 
penetration of the silt till and potential groundwater seepage below this depth. A minimum void 
space of 200 mm should be provided beneath all structural elements to accommodate 
potential heave of the high plasticity clay. Minimum pile spacing should be three pile 
diameters, measured center to center. If pile groups are required, group action should be 
considered. Pile settlements are expected to be negligible with the use of cast-in-place 
concrete friction piles. 
 
5.2 Foundation Walls 
Below grade walls should be designed to resist lateral earth pressures based on the following 
formula:  
  P = K0 (γD + q)  
 
 where  P = lateral earth pressure at depth D, kPa 
  K0 = at rest earth pressure coefficient (0.7) 
  γ = soil unit weight (18 kN/m3) 
  q = live load surcharge within distance D, kPa 
 
The above expression assumes the below grade walls will be drained and there will be no 
buildup of hydrostatic pressure on the walls. A 1 m wide layer of free draining granular 
material must be provided adjacent to the below grade walls and a subsurface drainage 
system must be provided at the base of the walls to prevent the buildup of hydrostatic 
pressure. The sump collection system should be provided with an alarm system to alert plant 
operators in the event of a pump failure. Clay soils are often subject to excessive frost action 
and swelling when used as backfill, which can generate excessive lateral earth pressures on 
below grade walls. If clay is used to backfill the walls, compaction should not exceed 90% of 
standard Proctor maximum dry density and moisture content of the clay should not be less 
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than the optimum moisture content. Clay backfill should not be placed within 1 m of the below 
grade walls. 
 
5.3 Excavation 
Temporary excavations will be required for construction of the concrete working slab and walls 
for the structures. The stability of temporary excavations is a function of several factors, 
including the total time the excavation is exposed, moisture conditions, soil type and 
consistency, and the contractor’s operations. It is the responsibility of the contractor to 
maintain safe and stable slopes or design and provide suitable shoring during construction. 
The design of excavation slopes must recognize the presence of water-bearing silt layers 
encountered in the testholes. As a guideline, open excavations must be sloped at a minimum 
gradient of 1 horizontal to 1 vertical within the clay. Excavated slopes should be protected 
from wetting and weathering by suitable temporary covering. Surface drainage should ensure 
surface water is directed away from the excavation. The introduction of excessive moisture 
will often result in unstable excavation conditions. All excavation works must comply with the 
Province of Manitoba Workplace Safety and Health Act and Guidelines for Excavation Work.  
 
5.4 Foundation Concrete 
The clay soils in the Winnipeg area contain sulphates that will cause deterioration of concrete. 
The class of exposure for concrete in contact with clay soil in the Winnipeg area is considered 
to be severe (S-2 in CSA A23.1-09 Table 3). The requirements for concrete exposed to 
severe sulphate attack are provided in the following table.  
 

Parameter Design Requirement 

Class of exposure S-2 

Compressive strength 32 MPa at 56 days 

Air content 4 to 7% 

Water-to-cementing materials ratio 0.45 max. 

Cement Type HS or HSb 
 
5.5 Pavement 
The testholes revealed a soil profile of clay fill, clay, and silt near the ground surface. Although 
silt was typically encountered at a depth of approximately 2 m, it was encountered at a depth 
of 1.2 m in Testhole TH3. Silt is a frost-susceptible soil and the potential for frost heave of the 
pavement surface exists if the silt 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 
1.0 m should be provided above the frost-susceptible 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.  
 
Preparation of the subgrade for construction of the pavement areas will require removal of 
organic soils and proof rolling 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. Additional materials, if required to increase the final grade for the 
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pavement area, should consist of crushed limestone sub-base material. Inspection of the 
subgrade by qualified geotechnical personnel is recommended during subgrade preparation.  
 
The following asphalt pavement sections are recommended for this project: 
 

Thickness (mm) 
Material Light Duty 

Pavement 
Heavy Duty 
Pavement 

Asphaltic Concrete 60 80 

Base Course 75 75 

Sub-Base 250 400 

 
 
The light duty pavement section should be used where traffic loading wi ll consist of passenger 
vehicles and light duty trucks. The heavy duty pavement section should be used for 
pavements subjected to traffic loading greater than passenger vehicles and light duty trucks . 
In the event concrete pavements are required due to heavy traffic loads, the following 
pavement section is recommended: 
 

Material Thickness 
(mm) 

Portland Cement Concrete 200 

Base Course 75 

Sub-Base 225 
 
Pavement construction should comply with the following City of Winnipeg Standard 
Construction Specifications: 

• CW 3110, Sub-grade, Sub-base and Base Course Construction 
• CW 3310, Portland Cement Concrete Pavement Works 
• CW 3410, Asphaltic Concrete Pavement Works 

 
Sieve analysis and compaction testing of the crushed limestone base course and sub -base 
materials should be conducted to ensure that the materials and compaction comply with the 
design specifications. Concrete testing should be undertaken during construction to ensure 
the concrete mix supplied to the project meets the specifications requirements. For the hot mix 
asphaltic concrete, compaction testing and Marshall analysis of the paving mix during 
construction should be undertaken. This will confirm that the asphaltic concrete has been 
supplied and installed in accordance with the project speci fications. 
 
5.6 Drainage 
A weeping tile or subsurface drainage system should be provided at the base of the below 
grade walls to prevent the buildup of hydrostatic pressure. The collected water should be 
drained to a central sump and discharged away from the buildings. To minimize infiltration of 
surface water, a 600 mm clay cap should be provided above the backfill material adjacent to 
the buildings. 
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1.0 SUMMARY 
The National Testing Laboratories Limited were retained to undertake a geotechnical 
investigation and provide foundation recommendations for the proposed hauled liquid waste 
facility at the South End Water Pollution Control Centre (SEWPCC). Three testholes were 
drilled on the project site on November 10, 2009. The geotechnical investigation revealed a 
general soil profile consisting of topsoil at the ground surface, underlain by clay fill, then clay 
with silt layers, and silt till to the depths explored in the testholes. Based upon the soil and 
groundwater conditions encountered at the testhole locations, the proposed structure may be 
supported on a raft foundation. Alternatively, the proposed structure may be supported on 
driven precast concrete piles. 
 
2.0 TERMS OF REFERENCE  
The National Testing Laboratories Limited were retained to undertake a geotechnical 
investigation and provide foundation recommendations for the proposed hauled liquid waste 
facilitiy at the South End Water Pollution Control Centre (SEWPCC). The project site is 
located at 100 Ed Spencer Drive in Winnipeg. Authorization to proceed with the geotechnical 
investigation was provided by Alfred Beghin on October 9, 2009.  
 
3.0 GEOTECHNICAL INVESTIGATION 
3.1 Testhole Drilling and Soil Sampling 
The subsurface drilling and sampling program was conducted on November 10, 2009 with 
drilling services provided by Maple Leaf Drilling Ltd. under the supervision of our geotechnical 
field personnel. Three testholes (TH1 to TH3) were drilled at the site. The testholes were 
drilled using a truck-mounted drill rig equipped with 125 mm diameter solid stem augers and 
their locations are shown on the attached Testhole Location Plan. Auger refusal was 
encountered on a suspected boulder in the silt till at a depth of 18.3 m in Testhole TH1. 
Testholes TH2 and TH3 were drilled to a depth of 3 m. 
 
Representative soil samples were obtained directly off the augers at depth intervals ranging 
from 0.8 to 1.5 m. Upon completion of drilling, the testholes were examined for evidence of 
sloughing and groundwater seepage. The samples were visually classified in the field and 
returned to our soils laboratory for additional examination and testing.  
 
3.2 Laboratory Testing 
Water content and torvane tests were conducted on soil samples recovered from selected 
testholes and the test results are shown on the attached testhole logs. Unconfined 
compressive strength testing was conducted and the test result is summarized in the table 
below. 
 

Testhole 
No. 

Depth 
(m) Soil Type Unconfined Compressive 

Strength (kPa) 

TH1 3.4 Clay 92.1 

 
 
4.0 SUBSURFACE CONDITIONS 
4.1 Soil Profile 
The general soil stratigraphy, as interpreted from the testhole logs revealed a general soil 
profile consisting of topsoil at the ground surface, underlain by clay fill, then clay with silt 
layers, and silt till to the depths explored in the testholes. 
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Topsoil 
Topsoil was encountered at the surface of the testholes. The topsoil was black with organic 
material. The topsoil layer extended to a depth of approximately 100 mm.  
 
Clay Fill 
Clay fill was encountered beneath the topsoil in the testholes. The clay fill was black, stiff, 
moist, and of high plasticity. The clay fill extended to a depth of 0.6 m in the testholes.  
 
Clay 
Clay was encountered beneath the clay fill in the testholes. The clay varied from brown to 
grey, was firm to stiff, moist, and of high plasticity. The clay extended to a depth of 14.3 m in 
Testhole TH1 and to the depths explored in the remaining testholes. Water contents of the 
clay ranged from 26 to 63%. 
 
Silt 
A silt layer was encountered in the testholes at a depth of approximately 2 m. The silt was tan, 
soft, moist and of low plasticity. The thickness of the silt layer ranged from 0.1 m to 0.2 m.  
 
Silt Till 
Silt till was encountered at a depth of 14.3 m in Testhole TH1. The silt till was tan, compact, 
moist, and of low plasticity. Auger refusal on a suspected boulder in the silt till was 
encountered at a depth of 18.3 m. Water contents of the silt till ranged from 11 to 20%.  
 
4.2 Groundwater 
Heavy groundwater seepage was observed from the silt till in Testhole TH1. The groundwater 
level was at a depth of 8.5 m in Testhole TH1 upon completion of drilling. Soil sloughing was 
observed below a depth of 14.3 m in Testhole TH1. No soil sloughing was observed in the 
shallow testholes. It should be noted that only short-term seepage and sloughing conditions 
were observed and groundwater levels will normally fluctuate during the year and will be 
dependent upon precipitation and surface drainage.  
 
5.0 DESIGN RECOMMENDATIONS AND COMMENTS 
5.1 Foundations 
It is our understanding that the proposed structure will extend approximately 5 to 6 m below 
the ground surface. Based upon the soil and groundwater conditions encountered at the 
testhole locations, the proposed structure may be supported on a raft foun dation. 
Alternatively, the proposed structure may be supported on driven precast concrete piles.  Cast-
in-place concrete friction piles are not recommended for this site due to the limited thickness 
of the clay below the base of the structure and the low strength of the clay. 
 
5.1.1 Raft Foundation 
A raft foundation, constructed on firm clay at a depth of approximately 5 to 6 m below grade, 
may be designed based upon an allowable bearing pressure of 100 kPa. The mo dulus of 
subgrade soil reaction at a depth of 5 to 6 m is estimated to be in the range of 5 to 8 MPa/m.  
 
Although no groundwater seepage was observed from the shallow silt layer, groundwater 
conditions will vary seasonally. Groundwater seepage should be anticipated during excavation 
for the raft foundation and suitable pumps should be available during construction. It is 
recommended that testpits be excavated within the building footprints prior to full excavation 
to observe the groundwater conditions and confirm the requirements for dewatering. 
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Construction equipment should not be allowed to travel directly on the foundation bearing 
surface. To minimize disturbance of the bearing surface, excavation with a flat bucket 
excavator is recommended at the foundation level. All loose and softened soil must be 
removed from the bearing surface. The clay subgrade has a high volume change potential 
and therefore, measures should be taken to prevent changes in soil moisture content at the 
foundation bearing surface. The prepared bearing surface should not be exposed to 
excessive wetting or drying during construction. The magnitude of volume change is difficult to 
predict but is estimated to be in the range of 20 to 50 mm. It is recommended that a lean mix 
concrete working slab be constructed after the foundation bearing surface has been inspected 
and approved by qualified geotechnical personnel. The lean mix concrete working slab should 
be constructed directly on the undisturbed clay subgrade. If construction takes place  during 
freezing weather, measures must be taken to prevent frost penetration beneath the foundation 
bearing surface. Frost heave of the subgrade soil will occur if it is exposed to freezing 
temperatures. 
 
5.1.2 Precast Concrete Piles 
A foundation system suitable to support the proposed structure is a system of driven, 
prestressed, precast concrete piles. These units, when driven to practical refusal with a 
hammer capable of delivering a minimum rated energy of 40 KJ per blow, may be a ssigned 
the following allowable loads. 
 

Nominal 
Pile Size 

Allowable 
Load 

Refusal 
Criteria 

300 mm 450 kN 5 blows/25 mm 

350 mm 625 kN 8 blows/25 mm 

400 mm 800 kN 12 blows/25 mm 

 
Pile spacing should not be less than 2.5 pile diameters, measured center to center. Pile heave 
for piles within 5 pile diameters should be monitored and redriving done where pile heave is 
found to be significant. Pre-boring to at least 3 m should be considered for all driven piles to 
enhance pile alignment and minimize vibration levels in adjacent structures during installation. 
The prebored hole diameter should be slightly larger than the nominal pile diameter. All piles 
should be driven continuously to their required depth once driving is initiated. Precast concrete 
piles driven to practical refusal will develop the majority of their capacity from toe resistance, 
and therefore, no reduction in pile capacity is necessary for group action. The design capacity 
of a pile group is equal to the number of piles in the group times the allowable capacity per 
pile.  
 
Auger refusal was encountered within the silt till at a depth of 18.3 m. Although driven piles 
are expected to reach refusal at a similar depth, some variation in pile refusal depths should 
be anticipated. Negligible settlement beyond the elastic compression of the pile can be 
expected with an end-bearing pile system. A minimum void space of 200 mm should be 
provided beneath all structural elements to accommodate potential heave of the high plasticity 
clay. To ensure that the piles achieve their design capacities, full time inspection by qualified 
geotechnical personnel is recommended during pile installation.  
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5.2 Foundation Walls 
Below grade walls should be designed to resist lateral earth pressures based on the following 
formula:  
  P = K0 (γD + q)  
  
where  P = lateral earth pressure at depth D, kPa 
  K0 = at rest earth pressure coefficient (0.7) 
  γ = soil unit weight (18 kN/m3) 
  q = live load surcharge within distance D, kPa 
 
The above expression assumes the below grade walls will be drained and there will be no 
buildup of hydrostatic pressure on the walls. A 1 m wide layer of free draining granular 
material must be provided adjacent to the below grade walls and a subsurface draina ge 
system must be provided at the base of the walls to prevent the buildup of hydrostatic 
pressure. The sump collection system should be provided with an alarm system to alert plant 
operators in the event of a pump failure. Clay soils are often subject to excessive frost action 
and swelling when used as backfill, which can generate excessive lateral earth pressures on 
below grade walls. If clay is used to backfill the walls, compaction should not exceed 90% of 
standard Proctor maximum dry density and moisture content of the clay should not be less 
than the optimum moisture content. Clay backfill should not be placed within 1 m of the below 
grade walls. 
 
5.3 Excavation 
Temporary excavations will be required for construction of the concrete working slab and walls 
for the structures. The stability of temporary excavations is a function of several factors, 
including the total time the excavation is exposed, moisture conditions, soil type and 
consistency, and the contractor’s operations. It is the responsibility of the contractor to 
maintain safe and stable slopes or design and provide suitable shoring during construction. 
The design of excavation slopes must recognize the presence of water-bearing silt layers 
encountered in the testholes. As a guideline, open excavations must be sloped at a minimum 
gradient of 1 horizontal to 1 vertical within the clay. Excavated slopes should be protected 
from wetting and weathering by suitable temporary covering. Surface drainage should ensure 
surface water is directed away from the excavation. The introduction of excessive moisture 
will often result in unstable excavation conditions. All excavation works must comply with the 
Province of Manitoba Workplace Safety and Health Act and Guidelines for Excavation W ork. 
 
5.4 Foundation Concrete 
The clay soils in the Winnipeg area contain sulphates that will cause deterioration of concrete. 
The class of exposure for concrete in contact with clay soil in the Winnipeg area is considered 
to be severe (S-2 in CSA A23.1-09 Table 3). The requirements for concrete exposed to 
severe sulphate attack are provided in the following table.  
 

Parameter Design Requirement 

Class of exposure S-2 
Compressive strength 32 MPa at 56 days 
Air content 4 to 7% 
Water-to-cementing materials ratio 0.45 max. 
Cement Type HS or HSb 
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5.5 Pavement 
The testholes revealed a soil profile of clay fill, clay, and silt near the surface. Silt was 
encountered at a depth of approximately 2 m below existing grade. Silt is a frost -susceptible 
soil and the potential for frost heave of the pavement surface exists if the silt 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 area 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 layer. Unless the final elevation for the pavement is significantly lower than 
the existing ground elevation, the pavement structure will have a minimum soil cover of 1 m.   
 
Preparation of the subgrade for construction of the pavement areas will require removal of 
organic soils and proof rolling 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. Additional materials, if required to increase the final grade for the 
pavement area, should consist of crushed limestone sub-base material. Inspection of the 
subgrade by qualified geotechnical personnel is recommended during subgrade preparation. 
 
The following asphalt pavement sections are recommended for this project: 
 

Thickness (mm) 
Material Light Duty 

Pavement 
Heavy Duty 
Pavement 

Asphaltic Concrete 60 80 

Base Course 75 75 

Sub-Base 250 400 

 
The light duty pavement section should be used where traffic loading wi ll consist of passenger 
vehicles and light duty trucks. The heavy duty pavement section should be used for 
pavements subjected to traffic loading greater than passenger vehicles and light duty trucks . 
In the event concrete pavements are required due to heavy traffic loads, the following 
pavement section is recommended: 
 

Material Thickness 
(mm) 

Portland Cement Concrete 200 

Base Course 75 

Sub-Base 225 
 
Pavement construction should comply with the following City of Winnipeg Standard 
Construction Specifications: 

• CW 3110, Sub-grade, Sub-base and Base Course Construction 
• CW 3310, Portland Cement Concrete Pavement Works 
• CW 3410, Asphaltic Concrete Pavement Works 
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Symbol Description

TH1

SEWPCC Hauled Liquid Waste Facility
Stantec Consulting Ltd.

Maple Leaf Drilling Ltd.
125 mm Auger

November 10, 2009
18.3 m

Farouk Fourar
Don Flatt

Ground Surface
Topsoil
Clay Fill
- black, stiff, moist, high plasticity
- trace silt and fine gravel
Clay
- grey, stiff, moist, high plasticity
- brown below 1.5 m
Silt
- tan, soft, moist, low plasticity
Clay
- brown, stiff, moist, high plasticity
- firm below 3.0 m
- grey below 4.9 m
- trace fine gravel below 12.2 m

Silt Till
- tan, compact, moist, low plasticity
- with fine to coarse gravel

• Heavy groundwater seepage from the 
silt till layer.
• Groundwater level at a depth of 8.5 m
upon completion of drilling.
• Soil sloughing was observed below a 
depth of 14.3 m.
• Auger refusal at 18.3 m on suspected 
boulder.
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TH2

SEWPCC Hauled Liquid Waste Facility
Stantec Consulting Ltd.

Maple Leaf Drilling Ltd.
125 mm Auger

November 10, 2009
3.0 m

Farouk Fourar
Don Flatt

Ground Surface
Topsoil
Clay Fill
- black, stiff, moist, high plasticity
- some silt and fine to coarse gravel

Clay
- brown, stiff, moist, high plasticity

Silt
- tan, soft, moist, low plasticity, clayey
Clay
- brown, stiff, moist, high plasticity

• No groundwater seepage or soil sloughing was observed during or 
upon completion of drilling.
• Testhole terminated at a depth of 3.0 m.
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TH3

SEWPCC Hauled Liquid Waste Facility
Stantec Consulting Ltd.

Maple Leaf Drilling Ltd.
125 mm Auger

November 10, 2009
3.0 m

Farouk Fourar
Don Flatt

Ground Surface
Topsoil
Clay Fill
- black, stiff, moist, high plasticity
- some silt and fine to coarse gravel

Clay
- brown, stiff, moist, high plasticity

Silt
- tan, soft, moist, low plasticity, clayey
Clay
- brown, stiff, moist, high plasticity

• No groundwater seepage or soil sloughing was observed during or 
upon completion of drilling.
• Testhole terminated at a depth of 3.0 m.
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