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APPENDIX ‘G’ – GEOTECHNICAL REPORT 
 
The geotechnical report is provided to aid in the Contractor’s evaluation of the existing pavement 
structure and/or soil conditions.  The information presented is considered accurate at the locations shown 
on the Drawings and at the time of drilling.  However, variations in pavement structure and/or soil 
conditions may exist between test holes and fluctuations in groundwater levels can be expected 
seasonally and may occur as a result of construction activities.  The nature and extent of variations may 
not become evident until construction commences. 





Explanation of Field Lab Data (August 2019) AUGUST 2019

EXPLANATION OF FIELD & LABORATORY TEST DATA

The field and laboratory test results, as shown for each hole, are described below.

1. NATURAL MOISTURE CONTENT

The relationship between the natural moisture content and depth is significant in determining the

subsurface moisture conditions. The Atterberg Limits for a sample should be compared to its natural

moisture content and plotted on the Plasticity Chart in order to determine the soil classification.

2. SOIL PROFILE AND DESCRIPTION

Each soil stratum is classified and described noting any special conditions. The Modified Unified

Classification System (MUCS) is used. The soil profile refers to the existing ground level at the time the

hole was done. Where available, the ground elevation is shown. The soil symbols used are shown in

detail on the soil classification chart.

3. TESTS ON SOIL SAMPLES

Laboratory and field tests are identified by the following and are on the logs:

N - Standard Penetration Test (SPT) Blow Count. The SPT is conducted in the field to assess the

in-situ consistency of cohesive soils and the relative density of non-cohesive soils. The N

value recorded is the number of blows from a 63.5 kg hammer dropped 760 mm which is

required to drive a 51 mm split spoon sampler 300 mm into the soil.

SO4  - Water Soluble Sulphate Content. Expressed in percent. Conducted primarily to determine

requirements for the use of sulphate resistant cement. Further details on the water-soluble

sulphate content are given in Section 6.

gD - Dry Unit Weight. Usually expressed in kN/m3.

gT -  Total Unit Weight. Usually expressed in kN/m3.

QU -  Unconfined Compressive Strength. Usually expressed in kPa and may be used in

determining allowable bearing capacity of the soil.



Explanation of Field Lab Data (August 2019) AUGUST 2019

CU - Undrained Shear Strength. Usually expressed in kPa. This value is determined by either a

direct shear test or by an unconfined compression test and may also be used in determining

the allowable bearing capacity of the soil.

CPEN  - Pocket Penetrometer Reading. Usually expressed in kPa. Estimate of the undrained shear

strength as determined by a pocket penetrometer.

The following tests may also be performed on selected soil samples and the results are given on

separate sheets enclosed with the logs:

- Grain Size Analysis
- Standard or Modified Proctor Compaction Test
- California Bearing Ratio Test
- Direct Shear Test
- Permeability Test
- Consolidation Test
- Triaxial Test

4. SOIL DENSITY AND CONSISTENCY

The SPT test described above may be used to estimate the consistency of cohesive soils and the density

of cohesionless soils. These approximate relationships are summarized in the following tables:

Table 1 Cohesive Soils

N Consistency Cu (kPa) approx.
0 - 1 Very Soft <10
1 - 4 Soft 10 - 25
4 - 8 Firm 25 - 50

 8 - 15 Stiff  50 - 100
15 - 30 Very Stiff 100 - 200
30 - 60 Hard 200 - 300

>60 Very Hard >300

Table 2 Cohesionless Soils

N Density
0 - 5 Very Loose

 5 - 10 Loose
10 - 30 Compact
30 - 50 Dense

>50 Very Dense



Explanation of Field Lab Data (August 2019) AUGUST 2019

5. SAMPLE CONDITION AND TYPE

The depth, type, and condition of samples are indicated on the logs by the following symbols:

6. WATER SOLUBLE SULPHATE CONCENTRATION

The following table, from CSA Standard A23.1-14, indicates the requirements for concrete subjected to

sulphate attack based upon the percentage of water-soluble sulphate as presented on the logs. CSA

Standard A23.1-14 should be read in conjunction with the table.

Table 3 Requirements for Concrete Subjected to Sulphate Attack*

*For sea water exposure, also see Clause 4.1.1.5.
†In accordance with CSA A23.2-3B.
‡In accordance with CSA A23.2-2B.
§Where combinations of supplementary cementing materials and portland or blended hydraulic cements are to be used in the
concrete mix design instead of the cementing materials listed, and provided they meet the performance requirements demonstrating
equivalent performance against sulphate exposure, they shall be designated as MS equivalent (MSe) or HS equivalent (HSe) in the
relevant sulphate exposures (see Clauses 4.1.1.6.2, 4.2.1.1, and 4.2.1.3, and 4.2.1.4).
**Type HS cement shall not be used in reinforced concrete exposed to both chlorides and sulphates, including seawater. See Clause
4.1.1.6.3.

Grab

No Recovery

Split Spoon

Bulk

Shelby Tube

Core Sample
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††The requirement for testing at 5 °C does not apply to MS, HS, MSb, HSb, and MSe and HSe combinations made without portland
limestone cement.
‡‡ If the increase in expansion between 12 and 18 months exceeds 0.03%, the sulphate expansion at 24 months shall not exceed
0.10% in order for the cement to be deemed to have passed the sulphate resistance requirement.
§§For demonstrating equivalent performance, use the testing frequency in Table 1 of CSA A3004-A1 and see the applicable notes to
Table A3 in A3001 with regard to re-establishing compliance if the composition of the cementing materials used to establish
compliance changes.
***Where MSLb or HSLb cements are proposed for use, or where MSe or HSe combinations include Portland-limestone cement, they
must also contain a minimum of 25% Type F fly ash or 40% slag or 15% metakaolin (meeting Type N pozzolan requirements) or a
combination of 5% Type SF silica fume with 25% slag or a combination of 5% Type SF silica fume with 20% Type F fly ash. For some
proposed MSLb, HSLb, and MSe or HSe combinations that include Portland-limestone cement, higher SCM replacement levels may
be required to meet the A3004-C8 Procedure B expansion limits. Due to the 18-month test period, SCM replacements higher than the
identified minimum levels should also be tested. In addition, sulphate resistance testing shall be run on MSLb and HSLb cement and
MSe or HSe combinations that include Portland-limestone cement at both 23 °C and 5 °C as specified in the table.
†††If the expansion is greater than 0.05% at 6 months but less than 0.10% at 1 year, the cementing materials combination under test
shall be considered to have passed.

7. SOIL CORROSIVITY

The following table, from the Handbook of Corrosion Engineering (Roberge, 1999) indicates the

corrosivity rating can be obtained from the soil resistivity, presented on the logs.

Table 4 Corrosivity Ratings Based on Soil Resistivity

Soil Resistivity (ohm-cm) Corrosivity Rating
>20,000 Essentially non-corrosive

10,000 – 20,000 Mildly corrosive
5,000 – 10,000 Moderately corrosive
3,000 – 5,000 Corrosive
1,000 – 3,000 Highly corrosive

<1,000 Extremely corrosive

8. GROUNDWATER TABLE

The groundwater table is indicated by the equilibrium level of water in a standpipe installed in a testhole

or test pit. This level is generally taken at least 24 hours after installation of the standpipe. The

groundwater level is subject to seasonal variations and is usually highest in the spring. The symbol on

the logs indicating the groundwater level is an inverted solid triangle (▼).
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G1

G2

G3
B1

G4

G5

G6

ASPHALT (150 mm)

GRANULAR FILL (150 mm) - sandy, gravelly
- brown, moist
CLAY (Fill)
- grey, firm, moist
- high plasticity

CLAY
- light brown, soft to firm, moist
- low plasticity

- wet below 2.4 m

END OF TEST HOLE AT 2.59 m IN CLAY
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH

FILL

FILL

CL

(G2): Gravel 0.0%, Sand
12.9%, Silt 32.0%, Clay
55.1%

(B1) Soaked CBR: 3.9%,
SPMDD: 1530 kg/m3,
OMC: 25.4%
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CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  Midland Street - 6 m S of train tracks, 1.2 m E of W curb
CONTRACTOR:  Maple Leaf Drilling

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-01B
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3
B2

G4

G5

G6

ASPHALT (50 mm)
CONCRETE (100 mm)
GRANULAR FILL (100 mm) - sandy, gravelly
- brown, moist
CLAY (Fill) - some organics
- grey, firm, moist
- high plasticity

CLAY
- brown, firm, moist
- high plasticity

CLAY
 - light brown, soft to firm, moist
 - low plasticity

END OF TEST HOLE AT 2.59 m IN CLAY
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH
CONC
FILL

FILL

CH

CL

(B2) Soaked CBR: 4.1%,
SPMDD: 1565 kg/m3,
OMC: 24.8%
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CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  Midland Street - 45 m N of train tracks, 2.5 m W of E curb
CONTRACTOR:  Maple Leaf Drilling

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-02B
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3

G4

G5

G6

ASPHALT (75 mm)
CONCRETE (100 mm)
GRANULAR FILL (130 mm) - sandy, gravelly
- brown, moist
CLAY
- dark grey, firm, moist
- high plasticity

CLAY
- light brown, firm, moist
- low plasticity

CLAY
- brown, firm, moist
- high plasticity

END OF TEST HOLE AT 2.59 m IN CLAY
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH
CONC
FILL

CH

CL

CH

(G3): Gravel 0.7%, Sand
8.7%, Silt 32.3%, Clay
58.3%
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CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  30 Midland Street - 2.9 m E of W curb
CONTRACTOR:  Maple Leaf Drilling

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-03B
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3

G4

G5

G6

ASPHALT (75 mm)
CONCRETE (75 mm)
GRANULAR FILL (150 mm) - sandy, gravelly
- brown, moist
CLAY (Fill)
- dark grey, firm, moist
- high plasticity
CLAY
- dark grey, firm, moist
- high plasticity
- brown below 0.8 m

END OF TEST HOLE AT 2.59 m IN CLAY
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH
CONC
FILL

FILL

CH
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COMPLETION DEPTH:  2.59 m
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    SPT (Standard Pen Test)
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100

SP
T 

(N
)

SA
MP

LE
 #

SOIL DESCRIPTION

SO
IL 

SY
MB

OL

CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  Midland Street - 9 m S of entrance to 1424 Midland Street, 3.6 m W of E curb
CONTRACTOR:  Maple Leaf Drilling

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-04B
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3
B1

G4

G5

G6

ASPHALT (75 mm)
CONCRETE (75 mm)
GRANULAR FILL (150 mm) - sandy, gravelly
- brown, moist
CLAY
- dark grey, firm, moist
- high plasticity

CLAY
- light brown, soft to firm, moist
- low plasticity

CLAY
- brown, firm, moist
- high plasticity

END OF TEST HOLE AT 2.59 m IN CLAY
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH
CONC
FILL

CH

CL

CH

(G4): Gravel 0.3%, Sand
12.8%, Silt 72.8%, Clay
14.1%
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CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  135 Midland Street - 2.4 m W of E curb
CONTRACTOR:  Maple Leaf Drilling

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-05B
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3
B1

G4

G5

G6

CONCRETE (205 mm)

 GRANULAR FILL (50 mm) - sandy, gravelly
- brown, frozen
CLAY - trace silt, trace sand, trace gravel
- grey, frozen to 0.6 m
- high plasticity
- firm, moist below 0.6 m

- brown below 0.9 m

END OF TEST HOLE AT 2.59 m IN CLAY
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

CONC

FILL

CH

(G2): Gravel 0.0%, Sand
4.6%, Silt 22.9%, Clay
72.5%

(B1) Soaked CBR: 3.3%,
SPMDD: 1476 kg/m3,
OMC: 28.0%
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CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  Milt Stegall Drive - 23 m N of Yukon Ave, 5.1 m E of W curb
CONTRACTOR:  Paddock Drilling Ltd.

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-01C
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3

G4

G5

G6

CONCRETE (230 mm)

CLAY
- grey, frozen to 0.6 m
- high plasticity

- firm, moist below 0.6 m

- brown below 1.8 m

END OF TEST HOLE AT 2.59 m IN CLAY
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

CONC

CH
(G4): Gravel 0.0%, Sand
2.4%, Silt 18.9%, Clay
78.7%
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    Dynamic Cone

    SPT (Standard Pen Test)
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CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  1090 Milt Stegall Drive - 1.7 m W of E curb
CONTRACTOR:  Paddock Drilling Ltd.

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-02C
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3
B2

G4

G5

G6

CONCRETE (280 mm)

CLAY (Fill)
- dark grey, firm, moist
- high plasticity

CLAY
- brown, firm, moist
- high plasticity

END OF TEST HOLE AT 2.59 m IN CLAY
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

CONC

FILL

CH

(G3): Gravel 0.0%, Sand
11.8%, Silt 23.3%, Clay
64.9%
(B2) Soaked CBR: 3.2%,
SPMDD: 1489 kg/m3,
OMC: 27.3%
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PENETRATION TESTS

    Total Unit Wt
(kN/m3)

20 40 60 80

21

    Becker
    Dynamic Cone

    SPT (Standard Pen Test)

Plastic LiquidMC

100

SP
T 

(N
)

SA
MP

LE
 #

SOIL DESCRIPTION

SO
IL 

SY
MB

OL

CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  1100 Milt Stegall Drive - 1.5 m E of W curb
CONTRACTOR:  Paddock Drilling Ltd.

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-03C
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



B1
G4

G5

G6

ASPHALT (300 mm)

GRANULAR FILL (760 mm) - sandy, gravelly
- brown, moist

SILT (Till) - sandy
- light brown, dry to moist
- low plasticity

END OF TEST HOLE AT 2.59 m IN SILT (Till)
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH

FILL

ML

(B1) Soaked CBR: 3.3%,
SPMDD: 1823 kg/m3,
OMC: 15.7%
(G4): Gravel 2.4%, Sand
39.9%, Silt 38.2%, Clay
19.5%
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    Total Unit Wt
(kN/m3)

20 40 60 80

21

    Becker
    Dynamic Cone

    SPT (Standard Pen Test)

Plastic LiquidMC

100
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(N
)
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 #

SOIL DESCRIPTION
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IL 
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CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  Murray Park Road (EB) - 2.5 m S of Yellow Divider Line, 170 m E of Sturgeon Rd.
CONTRACTOR:  Paddock Drilling Ltd.

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-01D
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G2

G3
B2

G4

G5

G6

ASPHALT (265 mm)

GRANULAR FILL (190 mm) - sandy, gravelly
- brown, moist
CLAY
- brown, soft to firm, moist
- high plasticity

SILT (Till) - sandy
- light brown, dry to moist
- low plasticity

END OF TEST HOLE AT 2.59 m IN SILT (Till)
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH

FILL

CH

ML

(B2) Soaked CBR: 3.5%,
SPMDD: 1848 kg/m3,
OMC: 14.3%
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PENETRATION TESTS

    Total Unit Wt
(kN/m3)

20 40 60 80

21

    Becker
    Dynamic Cone

    SPT (Standard Pen Test)

Plastic LiquidMC

100

SP
T 

(N
)

SA
MP

LE
 #

SOIL DESCRIPTION

SO
IL 

SY
MB

OL

CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  Murray Park Road (WB) - 2.2 m N of Yellow Divider Line, 209 m E of Sturgeon Rd.
CONTRACTOR:  Paddock Drilling Ltd.

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-02D
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3

G4

G5

G6

ASPHALT (250 mm)

CLAY
- grey, frozen to 0.6 m
- high plasticity

- firm, moist below 0.6 m

END OF TEST HOLE AT 2.59 m IN CLAY
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH

CH

(G3): Gravel 0.0%, Sand
6.8%, Silt 22.1%, Clay
71.1%

Page  1  of  1

LOGGED BY:  Enrico Manimbao
REVIEWED BY:  Ryan Harras
PROJECT ENGINEER:  Ryan C.

0

DE
PT

H 
(m

)

1

2

3

4

DE
PT

H

1

2

3

4

5
COMPLETION DEPTH:  2.59 m
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PENETRATION TESTS

    Total Unit Wt
(kN/m3)

20 40 60 80

21

    Becker
    Dynamic Cone

    SPT (Standard Pen Test)

Plastic LiquidMC

100

SP
T 

(N
)

SA
MP

LE
 #

SOIL DESCRIPTION

SO
IL 

SY
MB

OL

CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  Murray Park Road - 8.8 m N of parking entrance to 300 Cree Cre., 80 m W of Cree Cre.
CONTRACTOR:  Paddock Drilling Ltd.

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-03D
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3

G4

G5

G6

ASPHALT (205 mm)

CLAY (Fill)
- grey, frozen

CLAY
- brown, firm, moist
- high plasticity

SILT (Till) - sandy
- light brown, dry to moist
- low plasticity

END OF TEST HOLE AT 2.59 m IN SILT (Till)
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH

FILL

CH

ML
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PENETRATION TESTS

    Total Unit Wt
(kN/m3)

20 40 60 80

21

    Becker
    Dynamic Cone

    SPT (Standard Pen Test)

Plastic LiquidMC

100

SP
T 

(N
)

SA
MP

LE
 #

SOIL DESCRIPTION

SO
IL 

SY
MB

OL

CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  Murray Park Road (EB) - 7.0 m N of S curb, 38 m W of Cree Crescent
CONTRACTOR:  Paddock Drilling Ltd.

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-04D
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3

G4

G5

G6

ASPHALT (75 mm)
CONCRETE (190 mm)

CLAY - with sand
- light brown, firm, moist
- low plasticity

SILT (Till) - sandy
- light brown, dry to moist
- low plasticity

END OF TEST HOLE AT 2.59 m IN SILT (Till)
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH

CONC

CL

ML

(G2): Gravel 2.4%, Sand
22.5%, Silt 35.4%, Clay
39.7%
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PENETRATION TESTS

    Total Unit Wt
(kN/m3)

20 40 60 80

21

    Becker
    Dynamic Cone

    SPT (Standard Pen Test)

Plastic LiquidMC

100

SP
T 

(N
)

SA
MP

LE
 #

SOIL DESCRIPTION

SO
IL 

SY
MB

OL

CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  Murray Park Road - WB Turning Lane - 10.5 m N of S curb, 14 m W of Cree Crescent
CONTRACTOR:  Paddock Drilling Ltd.

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-05D
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3
B1

G4

G5

G6

ASPHALT (75 mm)
CONCRETE (165 mm)

CLAY
- dark grey, frozen to 0.6 m
- high plasticity

- firm, moist below 0.6 m

- brown below 0.8 m

END OF TEST HOLE AT 2.59 m IN CLAY
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH

CONC

CH

(G3): Gravel 0.0%, Sand
1.4%, Silt 18.4%, Clay
80.2%
(B1) Soaked CBR: 3.3%,
SPMDD: 1377 kg/m3,
OMC: 32.3%

Page  1  of  1

LOGGED BY:  Enrico Manimbao
REVIEWED BY:  Ryan Harras
PROJECT ENGINEER:  Ryan C.

0

DE
PT

H 
(m

)

1

2

3

4

DE
PT

H

1

2

3

4

5
COMPLETION DEPTH:  2.59 m
COMPLETION DATE:  12/20/21

LO
G

 O
F 

TE
S

T 
H

O
LE

  2
02

2-
01

-2
4-

SA
S

KA
TC

H
EW

AN
 (K

IN
G

 E
D

W
A

R
D

 - 
C

EN
TU

R
Y)

.G
P

J 
 U

M
A 

W
IN

N
.G

D
T 

 3
/2

1/
22

16 17 18 19 20

100

0
(Blows/300mm)

PENETRATION TESTS

    Total Unit Wt
(kN/m3)

20 40 60 80

21

    Becker
    Dynamic Cone

    SPT (Standard Pen Test)

Plastic LiquidMC

100

SP
T 

(N
)

SA
MP

LE
 #

SOIL DESCRIPTION
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IL 
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CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  1540 Saskatchewan Avenue - 4.3 m N of S curb
CONTRACTOR:  Paddock Drilling Ltd.

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-01G
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3
B2

G4

G5

G6

ASPHALT (65 mm)
CONCRETE (165 mm)

GRANULAR FILL (230 mm) - sandy, gravelly
- brown, moist

CLAY (Fill) - with sand
- grey, firm, moist
- high plasticity

CLAY
- brown, firm, moist
- high plasticity

END OF TEST HOLE AT 2.59 m IN CLAY
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH
CONC

FILL

FILL

CH

(G2): Gravel 1.7%, Sand
27.6%, Silt 21.7%, Clay
49.0%

(B2) Soaked CBR: 3.2%,
SPMDD: 1552 kg/m3,
OMC: 22.9%
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PENETRATION TESTS

    Total Unit Wt
(kN/m3)

20 40 60 80

21

    Becker
    Dynamic Cone

    SPT (Standard Pen Test)

Plastic LiquidMC

100

SP
T 

(N
)

SA
MP

LE
 #

SOIL DESCRIPTION

SO
IL 

SY
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OL

CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  Saskatchewan Avenue - 5.3 m N of S curb, 18 m E of Bradford St.
CONTRACTOR:  Paddock Drilling Ltd.

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-02G
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3

G4

G5

G6

ASPHALT (75 mm)
CONCRETE (150 mm)

CLAY
- dark grey, frozen

CLAY
- light brown, firm, moist
- low plasticity

- wet below 1.5 m

CLAY
- brown, firm, moist
- high plasticity

END OF TEST HOLE AT 2.59 m IN CLAY
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH
CONC

CH

CL

CH
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PENETRATION TESTS

    Total Unit Wt
(kN/m3)

20 40 60 80

21

    Becker
    Dynamic Cone

    SPT (Standard Pen Test)

Plastic LiquidMC

100

SP
T 

(N
)

SA
MP

LE
 #

SOIL DESCRIPTION

SO
IL 
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CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  950 Saskatchewan Avenue - 4.0 m N of S curb
CONTRACTOR:  Paddock Drilling Ltd.

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-03G
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3

G4

G5

G6

ASPHALT (65 mm)
CONCRETE (215 mm)

GRANULAR FILL (360 mm) - sandy, gravelly
- brown, moist

CLAY (Fill) - with gravel
- dark grey, firm, moist
- intermediate plasticity
SAND (FIll) - silty, clayey, with gravel
- brown, moist
- low plasticity

END OF TEST HOLE AT 2.59 m IN SAND (Fill)
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH

CONC

FILL

FILL

FILL

(G4): Gravel 16.3%,
Sand 49.5%, Silt 17.7%,
Clay 16.5%

Page  1  of  1

LOGGED BY:  Enrico Manimbao
REVIEWED BY:  Ryan Harras
PROJECT ENGINEER:  Ryan C.

0

DE
PT

H 
(m

)

1

2

3

4

DE
PT

H

1

2

3

4

5
COMPLETION DEPTH:  2.59 m
COMPLETION DATE:  12/20/21

LO
G

 O
F 

TE
S

T 
H

O
LE

  2
02

2-
01

-2
4-

SA
S

KA
TC

H
EW

AN
 (K

IN
G

 E
D

W
A

R
D

 - 
C

EN
TU

R
Y)

.G
P

J 
 U

M
A 

W
IN

N
.G

D
T 

 3
/2

1/
22

16 17 18 19 20

100

0
(Blows/300mm)

PENETRATION TESTS

    Total Unit Wt
(kN/m3)

20 40 60 80

21

    Becker
    Dynamic Cone

    SPT (Standard Pen Test)

Plastic LiquidMC

100

SP
T 

(N
)

SA
MP

LE
 #

SOIL DESCRIPTION

SO
IL 
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CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  Saskatchewan Avenue - 2.4 m N of S curb, 33 m E of King Edward St.
CONTRACTOR:  Paddock Drilling Ltd.

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-04G
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3

G4

G5

G6

ASPHALT (90 mm)
CONCRETE (190 mm)

CLAY
- dark grey, frozen to 0.6 m
- high plasticity

- firm, moist below 0.6 m

- brown below 1.5 m

END OF TEST HOLE AT 2.59 m IN CLAY
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH

CONC

CH

(G2): Gravel 0.0%, Sand
5.4%, Silt 25.9%, Clay
68.7%
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CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  Saskatchewan Avenue - 4.1 m N of S Curb, 54 m W of King Edward St.
CONTRACTOR:  Paddock Drilling Ltd.

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-01I
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3
B1

G4

G5

G6

ASPHALT (90 mm)
CONCRETE (150 mm)

CLAY
- dark grey, frozen to 0.6 m
- high plasticity

- firm, moist below 0.6 m

- brown below 1.2 m

END OF TEST HOLE AT 2.59 m IN CLAY
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH

CONC

CH

(G3): Gravel 0.0%, Sand
2.4%, Silt 13.5%, Clay
84.1%
(B1) Soaked CBR: 2.7%,
SPMDD: 1393 kg/m3,
OMC: 32.2%
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    Dynamic Cone

    SPT (Standard Pen Test)
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CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  Saskatchewan Avenue - 1.7 m N of S curb, 27 m W of Berry St.
CONTRACTOR:  Paddock Drilling Ltd.

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-02I
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3
B2

G4

G5

G6

ASPHALT (90 mm)
CONCRETE (205 mm)

CLAY
- dark grey, frozen to 0.6 m
- high plasticity

- firm, moist below 0.6 m

- brown below 1.5 m

END OF TEST HOLE AT 2.59 m IN CLAY
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH

CONC

CH

(G2): Gravel 0.0%, Sand
3.2%, Silt 17.2%, Clay
79.6%

(B2) Soaked CBR: 2.5%,
SPMDD: 1446 kg/m3,
OMC: 25.3%
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    Total Unit Wt
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    Becker
    Dynamic Cone

    SPT (Standard Pen Test)

Plastic LiquidMC
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SP
T 

(N
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 #

SOIL DESCRIPTION
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CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  820 Saskatchewan Avenue - 2.8 m S of N curb
CONTRACTOR:  Paddock Drilling Ltd.

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-03I
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3

G4

G5

G6

ASPHALT (90 mm)
CONCRETE (180 mm)

CLAY
- grey, frozen to 0.6 m
- high plasticity

CLAY
- light brown, firm, moist
- low plasticity

CLAY
- brown, firm, moist
- high plasticity

END OF TEST HOLE AT 2.59 m IN CLAY
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH

CONC

CH

CL

CH
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    Total Unit Wt
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21

    Becker
    Dynamic Cone

    SPT (Standard Pen Test)

Plastic LiquidMC

100

SP
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(N
)
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 #
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CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  Saskatchewan Avenue - 1.1 m N of S curb, 30 m W of Sherwin Rd.
CONTRACTOR:  Paddock Drilling Ltd.

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-04I
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3
B1

G4

G5

G6

ASPHALT (130 mm)

CONCRETE (125 mm)
CLAY (Fill)
- dark grey, frozen to 0.6 m
- high plasticity

- firm, moist below 0.6 m

CLAY
- brown, firm, moist
- high plasticity

END OF TEST HOLE AT 2.59 m IN CLAY
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH

CONC

FILL

CH

(G2): Gravel 0.0%, Sand
6.2%, Silt 21.5%, Clay
72.3%

(B1) Soaked CBR: 3.5%,
SPMDD: 1525 kg/m3,
OMC: 24.8%
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Plastic LiquidMC
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CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  Saskatchewan Avenue - 1.1 m N of S curb, 41 m W of St. James St.
CONTRACTOR:  Paddock Drilling Ltd.

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-01J
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3
B2

G4

G5

G6

ASPHALT (140 mm)

CONCRETE (150 mm)

CLAY
- dark grey, frozen to 0.6 m
- high plasticity

- firm, moist below 0.6 m

- brown below 1.8 m

END OF TEST HOLE AT 2.59 m IN CLAY
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH

CONC

CH

(B2) Soaked CBR: 3.1%,
SPMDD: 1348 kg/m3,
OMC: 32.5%
(G4): Gravel 0.0%, Sand
0.0%, Silt 24.9%, Clay
75.1%
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    Becker
    Dynamic Cone

    SPT (Standard Pen Test)

Plastic LiquidMC
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CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  Saskatchewan Avenue - 1.9 m S of N curb, 88 m W of St. James St.
CONTRACTOR:  Paddock Drilling Ltd.

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-02J
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



G1

G2

G3

G4

G5

G6

ASPHALT (130 mm)

CONCRETE (75 mm)
CLAY
- dark grey, frozen to 0.6 m
- high plasticity

- brown below 0.6 m

END OF TEST HOLE AT 2.59 m IN CLAY
Notes:
1. No seepage observed during augering.
2. No sloughing observed during augering.
3. Test hole backfilled with auger cuttings, bentonite chips
and asphalt patch to original ground surface.

ASPH
CONC

CH

(G3): Gravel 0.0%, Sand
1.2%, Silt 9.6%, Clay
89.2%
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    Dynamic Cone
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Plastic LiquidMC
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CLIENT:  City of Winnipeg

METHOD:  Track Rig - 125 mm SSA
SAMPLE TYPE NO RECOVERY

PROJECT:  2022 Local Streets Package No. 22-RI-02
LOCATION:  Saskatchewan Avenue - 2.1 m S of N curb, 34 m E of Border St.
CONTRACTOR:  Paddock Drilling Ltd.

COREBULKSHELBY TUBEGRAB SPLIT SPOON

TESTHOLE NO: TH21-03J
PROJECT NO.:  60672138
ELEVATION (m):

US
C COMMENTS

50 100 150 200

UNDRAINED SHEAR STRENGTH
    Torvane

    Field Vane

    Lab Vane

    Pocket Pen.

(kPa)

    QU/2

SA
MP

LE
 T

YP
E

20 40 60 80



1

City of Winnipeg

2022 Local and Industrial Street and Alley Renewal Program (22-RI-02) - Geotechnical Investigation

Table 01 – Core Hole Summary – Dundas Street (Sargent Avenue to Yukon Avenue)

Hole No. Test Hole Location
Pavement Structure

Remarks Subgrade Description *
Sample
Depth

(m)

Moisture
Content

(%)

Hydrometer Analysis Atterberg Limits

Type Thickness
(mm)

Gravel
(%)

Sand
(%) Silt (%) Clay (%) Liquid

Limit (%)
Plastic

Limit (%)
Plasticity
Index (%)

CH21-01A

 Dundas Street – 1.9 m E
of W Curb, 12 m N of

Yukon Ave
(Pavement Slab)

Asphalt 0

Concrete 220

CH21-02A

Dundas Street – 1.7 m W
of E Curb, 15 m S of NW

corner of Western
Marble Granite & Tile

(Pavement Slab)

Asphalt 0

Concrete 200

CH21-03A

Dundas Street – 4.0 m E
of W Curb, Aligned w/
Transformer Bumper

Post
(Pavement Slab)

Asphalt 0

Concrete 220

CH21-04A

Dundas Street – 3.0 m W
of E Curb, 5 m N of
entrance to EMCO
(Pavement Joint)

Asphalt 6

Concrete 240
No recovery.

Specimen decomposed to
granular and irretrievable

CH21-05A

Dundas Street – 4.1 m E
of W Curb, 14 m N of

entrance of EMCO
(Pavement Joint)

Asphalt 0

Concrete 240
No recovery.

Specimen decomposed to
granular and irretrievable

CH21-06A

 Dundas Street – 3.0 m
W of E Curb, 11 m S of

Sargent Ave
(Pavement Slab)

Asphalt 40

Concrete 240

* Subgrade Description based on ASTM D2487-17 in accordance with City of Winnipeg Site Investigation Requirements for Public Works Street Projects (January 2021)
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City of Winnipeg

2022 Local and Industrial Street and Alley Renewal Program (22-RI-02) - Geotechnical Investigation

Table 02 – Test Hole Summary – Midland Street (Notre Dame Avenue to Saskatchewan Avenue)

Hole No. Test Hole Location
Pavement Structure

Remarks Subgrade Description *
Sample
Depth

(m)

Moisture
Content

(%)

Hydrometer Analysis Atterberg Limits

Type Thickness
(mm)

Gravel
(%)

Sand
(%) Silt (%) Clay (%) Liquid

Limit (%)
Plastic

Limit (%)
Plasticity
Index (%)

TH21-01B

Midland Street - 6 m S of
train tracks, 1.2 m E of

W curb
(Pavement Slab)

Asphalt 150
GRANULAR FILL 0.3 23.9

CLAY (FILL) 0.6 25.4

Concrete 0
CLAY (FILL) 0.9 31.3
CLAY (CL) 1.2 26.5 0.0 12.9 32.0 55.1 57.1 20.5 36.6

Granular Fill 150
CLAY (CL) 1.5 22.6
CLAY (CL) 2.4 20.8

TH21-02B

Midland Street - 45 m N
of train tracks, 2.5 m W

of E curb
(Pavement Slab)

Asphalt 50 GRANULAR FILL 0.3 18.1
CLAY (FILL) 0.6 30.2

Concrete 100 CLAY (CH) 0.9 25.7
CLAY (CH) 1.2 29.5

Granular Fill 100 CLAY (CL) 1.5 23.7
CLAY (CL) 2.4 23.8

TH21-03B
30 Midland Street - 2.9

m E of W curb
(Pavement Slab)

Asphalt 75
GRANULAR FILL 0.3 10.7

CLAY (CH) 0.6 35.0

Concrete 100
CLAY (CH) 0.9 31.9 0.7 8.7 32.3 58.3 59.9 20.2 39.7
CLAY (CL) 1.2 21.8

Granular Fill 130
CLAY (CL) 1.5 20.9
CLAY (CH) 2.4 45.8

TH21-04B

Midland Street - 9 m S of
entrance to 1424

Midland Street, 3.6 m W
of E curb

(Pavement Slab)

Asphalt 75 CLAY (FILL) 0.3 20.6
CLAY (CH) 0.6 29.2

Concrete 75 CLAY (CH) 0.9 32.7
CLAY (CH) 1.2 25.9

Granular Fill 150
CLAY (CH) 1.5 26.6
CLAY (CH) 2.4 18.3

TH21-05B
135 Midland Street - 2.4

m W of E curb
(Pavement Slab)

Asphalt 75
CLAY (CH) 0.3 29.1
CLAY (CH) 0.6 27.7

Concrete 75
CLAY (CL) 0.9 22.7
CLAY (CL) 1.2 22.9 0.3 12.8 72.8 14.1 24.6 12.5 12.1

Granular Fill 150 CLAY (CH) 1.5 21.5
CLAY (CH) 2.4 35.4

* Subgrade Description based on ASTM D2487-17 in accordance with City of Winnipeg Site Investigation Requirements for Public Works Street Projects (January 2021)
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City of Winnipeg

2022 Local and Industrial Street and Alley Renewal Program (22-RI-02) - Geotechnical Investigation

Table 03 – Test Hole Summary – Milt Stegall Drive (Sargent Avenue to Yukon Avenue)

Hole No. Test Hole Location
Pavement Structure

Remarks Subgrade Description *
Sample
Depth

(m)

Moisture
Content

(%)

Hydrometer Analysis Atterberg Limits

Type Thickness
(mm)

Gravel
(%)

Sand
(%) Silt (%) Clay (%) Liquid

Limit (%)
Plastic

Limit (%)
Plasticity
Index (%)

TH21-01C

Milt Stegall Drive - 23 m
N of Yukon Ave, 5.1 m E

of W curb
(Pavement Slab)

Asphalt 0
CLAY (CH) 0.3 28.0
CLAY (CH) 0.6 26.6 0.0 4.6 22.9 72.5 65.4 24.3 41.1

Concrete 205
CLAY (CH) 0.9 27.0
CLAY (CH) 1.2 29.8

Granular Fill 50
CLAY (CH) 1.5 33.3
CLAY (CH) 2.4 49.0

TH21-02C
1090 Milt Stegall Drive -

1.7 m W of E curb
(Pavement Slab)

Asphalt 0 CLAY (CH) 0.3 50.6
CLAY (CH) 0.6 35.8

Concrete 230 CLAY (CH) 0.9 31.1
CLAY (CH) 1.2 28.6 0.0 2.4 18.9 78.7 69.9 22.4 47.5

Granular Fill 0 CLAY (CH) 1.5 27.1
CLAY (CH) 2.4 27.1

TH21-03C
1100 Milt Stegall Drive -

1.5 m E of W curb
(Pavement Slab)

Asphalt 0
CLAY (FILL) 0.3 21.9
CLAY (CH) 0.6 16.2

Concrete 280
CLAY (CH) 0.9 25.5 0.0 11.8 23.3 64.9 58.0 19.3 38.7
CLAY (CH) 1.2 29.1

Granular Fill 0
CLAY (CH) 1.5 28.2
CLAY (CH) 2.4 46.8

* Subgrade Description based on ASTM D2487-17 in accordance with City of Winnipeg Site Investigation Requirements for Public Works Street Projects (January 2021)
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City of Winnipeg

2022 Local and Industrial Street and Alley Renewal Program (22-RI-02) - Geotechnical Investigation

Table 04 – Test Hole Summary – Murray Park Road (Cree Crescent to Sturgeon Road)

Hole No. Test Hole Location
Pavement Structure

Remarks Subgrade Description *
Sample
Depth

(m)

Moisture
Content

(%)

Hydrometer Analysis Atterberg Limits

Type Thickness
(mm)

Gravel
(%)

Sand
(%) Silt (%) Clay (%) Liquid

Limit (%)
Plastic

Limit (%)
Plasticity
Index (%)

TH21-01D

Murray Park Road (EB) -
2.5 m S of Yellow Divider

Line, 170 m E of
Sturgeon Rd.

(Pavement Slab)

Asphalt 300 SILT TILL (ML) 1.2 9.9 2.4 39.9 38.2 19.5 12.9 9.0 3.9

Concrete 0 SILT TILL (ML) 1.5 10.1

Granular Fill 760 SILT TILL (ML) 2.4 10.0

TH21-02D

Murray Park Road (WB)
- 2.2 m N of Yellow

Divider Line, 209 m E of
Sturgeon Rd.

(Pavement Slab)

Asphalt 265 CLAY (CH) 0.6 23.4

Concrete 0
SILT TILL (ML) 0.9 11.4
SILT TILL (ML) 1.2 9.1

Granular Fill 190
SILT TILL (ML) 1.5 11.7
SILT TILL (ML) 2.4 9.1

TH21-03D

Murray Park Road - 8.8
m N of parking entrance
to 300 Cree Cre., 80 m

W of Cree Cre.
(Pavement Slab)

Asphalt 250 CLAY (CH) 0.3 23.4
CLAY (CH) 0.6 28.3

Concrete 0 CLAY (CH) 0.9 28.6 0.0 6.8 22.1 71.1 68.6 21.2 47.4
CLAY (CH) 1.2 23.2

Granular Fill 0 CLAY (CH) 1.5 28.8
CLAY (CH) 2.4 20.6

TH21-04D

Murray Park Road (EB) -
7.0 m N of S curb, 38 m

W of Cree Crescent
(Pavement Slab)

Asphalt 205
CLAY (FILL) 0.3 24.6
CLAY (CH) 0.6 23.8

Concrete 0
CLAY (CH) 0.9 21.6

SILT TILL (ML) 1.2 16.9

Granular Fill 0
SILT TILL (ML) 1.5 13.9
SILT TILL (ML) 2.4 8.8

TH21-05D

Murray Park Road - WB
Turning Lane – 10.5 m N

of S curb, 14 m W of
Cree Crescent

(Pavement Slab)

Asphalt 75 CLAY (CL) 0.3 25.0
CLAY (CL) 0.6 16.2 2.4 22.5 35.4 39.7 38.8 11.7 27.1

Concrete 190 SILT TILL (ML) 0.9 12.7
SILT TILL (ML) 1.2 12.9

Granular Fill 0
SILT TILL (ML) 1.5 9.8
SILT TILL (ML) 2.4 7.0

* Subgrade Description based on ASTM D2487-17 in accordance with City of Winnipeg Site Investigation Requirements for Public Works Street Projects (January 2021)



5

City of Winnipeg

2022 Local and Industrial Street and Alley Renewal Program (22-RI-02) - Geotechnical Investigation

Table 05 – Core Hole Summary – Murray Park Road Eastbound (Cree Crescent to Saulteaux Crescent)

Hole No. Test Hole Location
Pavement Structure

Remarks Subgrade Description *
Sample
Depth

(m)

Moisture
Content

(%)

Hydrometer Analysis Atterberg Limits

Type Thickness
(mm)

Gravel
(%)

Sand
(%) Silt (%) Clay (%) Liquid

Limit (%)
Plastic

Limit (%)
Plasticity
Index (%)

CH21-01E

170 Murray Park Road
(EB) - 5.5 m N of S curb,

7 m E of 170 Murray
Park Road W Entrance

(Pavement Slab)

Asphalt 0

Concrete 80
Partial recovery.

Specimen decomposed to
granular and irretrievable

CH21-02E

158 Murray Park Road
(EB) – 1.5 m N of S curb,

12 m E of 170 Murray
Park Rd E Entrance

(Pavement Slab)

Asphalt 0

Concrete 200

CH21-03E

Murray Park Road (EB) -
2.0 m N of S curb, 62 m

E of entrance to 158
Murray Park Road
(Pavement Joint)

Asphalt 0

Concrete 80
Partial recovery.

Specimen decomposed to
granular and irretrievable

CH21-04E

Murray Park Road (EB) -
5.0 m N of S curb, 80 m
W of entrance of 122

Murray Park Road
(Pavement Slab)

Asphalt 0

Concrete 180

CH21-05E

Murray Park Road (EB) –
2.0 m N of S curb, 29 m
W of entrance of 122

Murray Park Road
(Pavement Slab)

Asphalt 0

Concrete 190

CH21-06E

Murray Park Road (EB) –
5.2 m N of S curb, 11 m

W of train tracks
(Pavement Joint)

Asphalt 0

Concrete 190

* Subgrade Description based on ASTM D2487-17 in accordance with City of Winnipeg Site Investigation Requirements for Public Works Street Projects (January 2021)
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City of Winnipeg

2022 Local and Industrial Street and Alley Renewal Program (22-RI-02) - Geotechnical Investigation

Table 06 – Core Hole Summary – Murray Park Road Westbound (Saulteaux Crescent to Cree Crescent)

Hole No. Test Hole Location
Pavement Structure

Remarks Subgrade Description *
Sample
Depth

(m)

Moisture
Content

(%)

Hydrometer Analysis Atterberg Limits

Type Thickness
(mm)

Gravel
(%)

Sand
(%) Silt (%) Clay (%) Liquid

Limit (%)
Plastic

Limit (%)
Plasticity
Index (%)

CH21-01F

 Murray Park Road (WB)
– 3.5 m S of N curb, 39

m W of Saulteaux
Crescent

(Pavement Slab)

Asphalt 0

Concrete 210

CH21-02F

 61 Murray Park Road
(WB) – 2.0 m N of S

curb, 14 m E of Boeing
East Entrance

(Pavement Slab)

Asphalt 0

Concrete 200

CH21-03F

 99 Murray Park Road
(WB) – 1.8 m S of N

curb, 12 m E of Boeing
Main Entrance

(Pavement Slab)

Asphalt 0

Concrete 210

CH21-04F

 170 Murray Park Road
(WB) – 2.1 m N of S

curb, 100 m E of Cree
Cre.

(Pavement Slab)

Asphalt 0

Concrete 190

* Subgrade Description based on ASTM D2487-17 in accordance with City of Winnipeg Site Investigation Requirements for Public Works Street Projects (January 2021)
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City of Winnipeg

2022 Local and Industrial Street and Alley Renewal Program (22-RI-02) - Geotechnical Investigation

Table 07 – Test Hole Summary – Saskatchewan Avenue (King Edward Street to Century Street)

Hole No. Test Hole Location
Pavement Structure

Remarks Subgrade Description *
Sample
Depth

(m)

Moisture
Content

(%)

Hydrometer Analysis Atterberg Limits

Type Thickness
(mm)

Gravel
(%)

Sand
(%) Silt (%) Clay (%) Liquid

Limit (%)
Plastic

Limit (%)
Plasticity
Index (%)

TH21-01G

1540 Saskatchewan
Avenue - 4.3 m N of S

curb
(Pavement Slab)

Asphalt 75
CLAY (CH) 0.3 45.5
CLAY (CH) 0.6 50.6

Concrete 165
CLAY (CH) 0.9 36.2 0.0 1.4 18.4 80.2 73.5 25.6 47.9
CLAY (CH) 1.2 35.0

Granular Fill 0
CLAY (CH) 1.5 36.5
CLAY (CH) 2.4 46.7

TH21-02G

Saskatchewan Avenue -
5.3 m N of S curb, 18 m

E of Bradford St.
(Pavement Slab)

Asphalt 65 GRANULAR FILL 0.3 8.0
CLAY (FILL) 0.6 26.4 1.7 27.6 21.7 49.0 55.8 18.7 37.1

Concrete 165 CLAY (FILL) 0.9 30.7
CLAY (CH) 1.2 36.1

Granular Fill 230 CLAY (CH) 1.5 40.3
CLAY (CH) 2.4 50.4

TH21-03G

950 Saskatchewan
Avenue - 4.0 m N of S

curb
(Pavement Slab)

Asphalt 75
CLAY (CH) 0.3 39.3
CLAY (CH) 0.6 34.0

Concrete 150
CLAY (CL) 0.9 25.2
CLAY (CL) 1.2 21.0

Granular Fill 0
CLAY (CL) 1.5 21.4
CLAY (CH) 2.4 29.5

TH21-04G

Saskatchewan Avenue -
2.4 m N of S curb, 33 m

E of King Edward St.
(Pavement Slab)

Asphalt 65 GRANULAR FILL 0.3 9.1
CLAY FILL 0.6 24.0

Concrete 215 SAND FILL 0.9 7.9
SAND FILL 1.2 11.1 16.3 49.5 17.7 16.5 29.4 11.5 17.9

Granular Fill 360
SAND FILL 1.5 14.0
SAND FILL 2.4 14.1

* Subgrade Description based on ASTM D2487-17 in accordance with City of Winnipeg Site Investigation Requirements for Public Works Street Projects (January 2021)
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City of Winnipeg

2022 Local and Industrial Street and Alley Renewal Program (22-RI-02) - Geotechnical Investigation

Table 08 – Core Hole Summary – Saskatchewan Avenue (Midland Street to Empress Street)

Hole No. Test Hole Location
Pavement Structure

Remarks Subgrade Description *
Sample
Depth

(m)

Moisture
Content

(%)

Hydrometer Analysis Atterberg Limits

Type Thickness
(mm)

Gravel
(%)

Sand
(%) Silt (%) Clay (%) Liquid

Limit (%)
Plastic

Limit (%)
Plasticity
Index (%)

CH21-01H

Saskatchewan Avenue -
2.9 m S of N Curb, 46 m
W of Midland St W Curb

(Pavement Joint)

Asphalt

250

No recovery.
Specimen decomposed to
granular and irretrievable.

Approximate measurement
taken from core barrel

penetration depth.
Concrete

CH21-02H

Saskatchewan Avenue -
2.2 m N of S Curb, 38 m

E of E entrance into
Ancast Industries
(Pavement Slab)

Asphalt 75

Concrete 0
No recovery.

Specimen decomposed to
granular and irretrievable

CH21-03H

Saskatchewan Avenue -
3.3 m S of N Curb, 31 m

W of E entrance into
Ancast Industries
(Pavement Slab)

Asphalt 40

Concrete 185

CH21-04H

Saskatchewan Avenue -
1.4 m N of S Curb, 41 m

E of W entrance into
Ancast Industries
(Pavement Joint)

Asphalt

250

No recovery.
Specimen decomposed to
granular and irretrievable.

Approximate measurement
taken from core barrel

penetration depth.
Concrete

* Subgrade Description based on ASTM D2487-17 in accordance with City of Winnipeg Site Investigation Requirements for Public Works Street Projects (January 2021)
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City of Winnipeg

2022 Local and Industrial Street and Alley Renewal Program (22-RI-02) - Geotechnical Investigation

Table 09 – Test Hole Summary – Saskatchewan Avenue (Sherwin Road to King Edward Street)

Hole No. Test Hole Location
Pavement Structure

Remarks Subgrade Description *
Sample
Depth

(m)

Moisture
Content

(%)

Hydrometer Analysis Atterberg Limits

Type Thickness
(mm)

Gravel
(%)

Sand
(%) Silt (%) Clay (%) Liquid

Limit (%)
Plastic

Limit (%)
Plasticity
Index (%)

TH21-01I

Saskatchewan Avenue -
4.1 m N of S Curb, 54 m

W of King Edward St.
(Pavement Slab)

Asphalt 90
CLAY (CH) 0.3 33.6
CLAY (CH) 0.6 33.9 0.0 5.4 25.9 68.7 75.0 23.8 51.2

Concrete 190
CLAY (CH) 0.9 31.6
CLAY (CH) 1.2 33.8

Granular Fill 0
CLAY (CH) 1.5 38.4
CLAY (CH) 2.4 44.9

TH21-02I

Saskatchewan Avenue -
1.7 m N of S curb, 27 m

W of Berry St.
(Pavement Slab)

Asphalt 90 CLAY (CH) 0.3 44.6
CLAY (CH) 0.6 44.7

Concrete 150 CLAY (CH) 0.9 35.5 0.0 2.4 13.5 84.1 81.8 25.2 56.6
CLAY (CH) 1.2 35.5

Granular Fill 0 CLAY (CH) 1.5 37.8
CLAY (CH) 2.4 51.9

TH21-03I

820 Saskatchewan
Avenue - 2.8 m S of N

curb
(Pavement Slab)

Asphalt 90
CLAY (CH) 0.3 37.1
CLAY (CH) 0.6 35.7 0.0 3.2 17.2 79.6 83.0 26.7 56.3

Concrete 205
CLAY (CH) 0.9 41.0
CLAY (CH) 1.2 37.3

Granular Fill 0
CLAY (CH) 1.5 40.0
CLAY (CH) 2.4 52.2

TH21-04I

Saskatchewan Avenue -
1.1 m N of S curb, 30 m

W of Sherwin Rd.
(Pavement Slab)

Asphalt 90 CLAY (CH) 0.3 35.1
CLAY (CH) 0.6 35.3

Concrete 180 CLAY (CH) 0.9 27.4
CLAY (CL) 1.2 28.5

Granular Fill 0
CLAY (CL) 1.5 24.5
CLAY (CH) 2.4 47.1

* Subgrade Description based on ASTM D2487-17 in accordance with City of Winnipeg Site Investigation Requirements for Public Works Street Projects (January 2021)
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City of Winnipeg

2022 Local and Industrial Street and Alley Renewal Program (22-RI-02) - Geotechnical Investigation

Table 10 – Test Hole Summary – Saskatchewan Avenue (St James Street to Border Street)

Hole No. Test Hole Location
Pavement Structure

Remarks Subgrade Description *
Sample
Depth

(m)

Moisture
Content

(%)

Hydrometer Analysis Atterberg Limits

Type Thickness
(mm)

Gravel
(%)

Sand
(%) Silt (%) Clay (%) Liquid

Limit (%)
Plastic

Limit (%)
Plasticity
Index (%)

TH21-01J

Saskatchewan Avenue -
1.1 m N of S curb, 41 m

W of St. James St.
(Pavement Slab)

Asphalt 130
CLAY (FILL) 0.3 39.1
CLAY (FILL) 0.6 38.9 0.0 6.2 21.5 72.3 74.0 24.9 49.1

Concrete 125
CLAY (FILL) 0.9 20.7
CLAY (CH) 1.2 36.9

Granular Fill 0
CLAY (CH) 1.5 39.1
CLAY (CH) 2.4 50.9

TH21-02J

Saskatchewan Avenue -
1.9 m S of N curb, 88 m

W of St. James St.
(Pavement Slab)

Asphalt 140 CLAY (CH) 0.3 43.1
CLAY (CH) 0.6 41.0

Concrete 150 CLAY (CH) 0.9 40.1
CLAY (CH) 1.2 41.8 0.0 0.0 24.9 75.1 82.6 28.7 53.9

Granular Fill 0 CLAY (CH) 1.5 38.7
CLAY (CH) 2.4 47.5

TH21-03J

Saskatchewan Avenue -
2.1 m S of N curb, 34 m

E of Border St.
(Pavement Slab)

Asphalt 130
CLAY (CH) 0.3 38.3
CLAY (CH) 0.6 36.7

Concrete 75
CLAY (CH) 0.9 38.3 0.0 1.2 9.6 89.2 81.1 25.7 55.4
CLAY (CH) 1.2 36.9

Granular Fill 0
CLAY (CH) 1.5 43.1
CLAY (CH) 2.4 52.6

* Subgrade Description based on ASTM D2487-17 in accordance with City of Winnipeg Site Investigation Requirements for Public Works Street Projects (January 2021)
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City of Winnipeg

2022 Local and Industrial Street and Alley Renewal Program (22-RI-02) - Geotechnical Investigation

Table 11 – Core Hole Summary – Yukon Avenue (Milt Stegall Drive to Empress Street)

Hole No. Test Hole Location
Pavement Structure

Remarks Subgrade Description *
Sample
Depth

(m)

Moisture
Content

(%)

Hydrometer Analysis Atterberg Limits

Type Thickness
(mm)

Gravel
(%)

Sand
(%) Silt (%) Clay (%) Liquid

Limit (%)
Plastic

Limit (%)
Plasticity
Index (%)

CH21-01K

Yukon Avenue – 2.0 m N
of S Curb, 18 m E of Milt

Stegall Dr.
(Pavement Joint)

Asphalt 0

Concrete 150
No recovery.

Specimen decomposed to
granular and irretrievable

CH21-02K

Yukon Avenue – 1.6 m S
of N Curb, 42 m E of Milt

Stegall Dr.
(Pavement Slab)

Asphalt 0

Concrete 230

CH21-03K

Yukon Avenue – 1.7 m S
of N Curb, 11 m W of

Dundas St.
(Pavement Slab)

Asphalt 0

Concrete 200

CH21-04K

Yukon Avenue – 1.6 m S
of N Curb, 2 m W of

Dundas St.
(Pavement Joint)

Asphalt 0

Concrete 160
Partial recovery.

Specimen decomposed to
granular and irretrievable

CH21-05K

Yukon Avenue – 2.2 m S
of N Curb, 16 m E of

Dundas St.
(Pavement Joint)

Asphalt 0

Concrete 0
No recovery.

Specimen decomposed to
granular and irretrievable

CH21-06K

Yukon Avenue – 2.2 m N
of S Curb, 10 m W of

Empress St.
(Pavement Slab)

Asphalt 0

Concrete 230
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Hole No. Test Hole Location
Pavement Structure

Remarks Subgrade Description *
Sample
Depth

(m)

Moisture
Content

(%)

Hydrometer Analysis Atterberg Limits

Type Thickness
(mm)

Gravel
(%)

Sand
(%) Silt (%) Clay (%) Liquid

Limit (%)
Plastic

Limit (%)
Plasticity
Index (%)

CH21-07K

Yukon Avenue – 2.9 m S
of N Curb, 24 m W of

Empress St.
(Pavement Joint)

Asphalt 0

Concrete 0
No recovery.

Specimen decomposed to
granular and irretrievable

CH21-08K

Yukon Avenue – 5.6 m S
of N Curb, 37 m W of

Empress St.
(Pavement Centerline

Joint)

Asphalt 0

Concrete 0
No recovery.

Specimen decomposed to
granular and irretrievable

* Subgrade Description based on ASTM D2487-17 in accordance with City of Winnipeg Site Investigation Requirements for Public Works Street Projects (January 2021)
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City of Winnipeg

2022 Local and Industrial Street and Alley Renewal Program (22-RI-02) - Geotechnical Investigation

Table 12 – Core Hole Summary – Yukon Avenue (St James Street to Milt Stegall Drive)

Hole No. Test Hole Location
Pavement Structure

Remarks Subgrade Description *
Sample
Depth

(m)

Moisture
Content

(%)

Hydrometer Analysis Atterberg Limits

Type Thickness
(mm)

Gravel
(%)

Sand
(%) Silt (%) Clay (%) Liquid

Limit (%)
Plastic

Limit (%)
Plasticity
Index (%)

CH21-01L

Yukon Avenue – 2.8 m S
of N curb, 20 m E of St.

James St.
(Pavement Joint)

Asphalt 0

Concrete 70
Partial recovery.

Specimen decomposed to
granular and irretrievable

CH21-02L

Yukon Avenue – 1.8 m N
of S curb, 12 m E of St.

James St.
(Pavement Slab)

Asphalt 0

Concrete 210

CH21-03L

1373 Yukon Avenue –
2.9 m S of N curb, 8 m E

of SE corner of IWC
(Pavement Slab)

Asphalt 0

Concrete 200

CH21-04L

Yukon Avenue – 2.1 m S
of N curb, 17 m W of

Milt Stegall Dr.
(Pavement Slab)

Asphalt 0

Concrete 160
Partial recovery.

Specimen decomposed to
granular and irretrievable

CH21-05L

Yukon Avenue – 2.1 m N
of S curb, 38 m W of

Milt Stegall Dr.
(Pavement Joint)

Asphalt 0

Concrete 125
Partial recovery.

Specimen decomposed to
granular and irretrievable

CH21-06L

Yukon Avenue – 1.8 m N
of S curb, 30 m W NE
corner of The Brick

(Pavement Slab)

Asphalt 50

Concrete 180



14

Hole No. Test Hole Location
Pavement Structure

Remarks Subgrade Description *
Sample
Depth

(m)

Moisture
Content

(%)

Hydrometer Analysis Atterberg Limits

Type Thickness
(mm)

Gravel
(%)

Sand
(%) Silt (%) Clay (%) Liquid

Limit (%)
Plastic

Limit (%)
Plasticity
Index (%)

CH21-07L

1373 Yukon Avenue –
2.5 m S of N curb, 9 m E
of SE corner of building

(Pavement Joint)

Asphalt 50
No recovery.

Specimen decomposed to
granular and irretrievable

Concrete 150
Partial recovery.

Specimen decomposed to
granular and irretrievable

* Subgrade Description based on ASTM D2487-17 in accordance with City of Winnipeg Site Investigation Requirements for Public Works Street Projects (January 2021)



Photograph 1: CH21-01 – Dundas Street

Photograph 2: CH21-02 – Dundas Street

Photograph 1: CH21-01A - Dundas Street (Sargent Avenue to Yukon Avenue)

Photograph 2: CH21-02A - Dundas Street (Sargent Avenue to Yukon Avenue)

CH21-01A

CH21-02A



Photograph 3: CH21-03 – Dundas Street

Photograph 4: CH21-06 – Dundas Street

Photograph 3: CH21-03A - Dundas Street (Sargent Avenue to Yukon Avenue)

Photograph 4: CH21-06A - Dundas Street (Sargent Avenue to Yukon Avenue)

CH21-03A

CH21-06A



Photograph 1: CH21-01E – Murray Park Rd. EB

Photograph 2: CH21-02E – Murray Park Rd. EB

Photograph 5: CH21-01E - Murray Park EB (Cree Crescent to Saulteaux Crescent)

Photograph 6: CH21-02E - Murray Park EB (Cree Crescent to Saulteaux Crescent)

CH21-01E

CH21-02E



Photograph 3: CH21-03E – Murray Park Rd. EB

Photograph 4: CH21-04E – Murray Park Rd. EB

Photograph 7: CH21-03E - Murray Park EB (Cree Crescent to Saulteaux Crescent)

Photograph 8: CH21-04E - Murray Park EB (Cree Crescent to Saulteaux Crescent)

CH21-03E

CH21-04E



Photograph 5: CH21-05E – Murray Park Rd. EB

Photograph 6: CH21-06E – Murray Park Rd. EB

Photograph 1: CH21-01A - Murray Park EB

Photograph 1: CH21-02A - Murray Park EB

Photograph 9: CH21-05E - Murray Park EB (Cree Crescent to Saulteaux Crescent)

Photograph 10: CH21-06E - Murray Park EB (Cree Crescent to Saulteaux Crescent)

CH21-05E

CH21-06E



Photograph 1: CH21-01 – Murray Park Rd. W/B

Photograph 2: CH21-02 – Murray Park Rd. W/B

Photograph 1: CH21-01A - Murray Park WB

Photograph 1: CH21-02A - Murray Park WB

Photograph 11: CH21-01F - Murray Park WB (Cree Crescent to Sturgeon Road)

Photograph 12: CH21-02F - Murray Park WB (Cree Crescent to Sturgeon Road)

CH21-01F

CH21-02F



Photograph 3: CH21-03 – Murray Park Rd. W/B

Photograph 4: CH21-04 – Murray Park Rd. W/B

Photograph 13: CH21-03F - Murray Park WB (Cree Crescent to Sturgeon Road)

Photograph 14: CH21-04F - Murray Park WB (Cree Crescent to Sturgeon Road)

CH21-03F

CH21-04F



Photograph 1: CH21-02 – Saskatchewan Ave. (Midland St.- Empress St.)

Photograph 2: CH21-03 – Saskatchewan Ave. (Midland St.- Empress St)

Photograph 15: CH21-02H - Saskatchewan Avenue (Midland Street to Empress Street)

Photograph 16: CH21-03H - Saskatchewan Avenue (Midland Street to Empress Street)

CH21-02H

CH21-03H



Photograph 1: CH21-02 – Yukon Avenue (Milt Stegall – Empress)

Photograph 2: CH21-03 – Yukon Avenue (Milt Stegall – Empress)

Photograph 17: CH21-02K - Yukon Avenue (Milt Stegall Drive to Empress Street)

Photograph 18: CH21-03K - Yukon Avenue (Milt Stegall Drive to Empress Street)

CH21-02K

CH21-03K



Photograph 3: CH21-04 – Yukon Avenue

Photograph 4: CH21-06 – Yukon Avenue

Photograph 19: CH21-04K - Yukon Avenue (Milt Stegall Drive to Empress Street)

Photograph 20: CH21-06K - Yukon Avenue (Milt Stegall Drive to Empress Street)

CH21-04K

CH21-06K



Photograph 1: CH21-01 – Yukon Avenue (St. James-Milt Stegall)

Photograph 2: CH21-02 – Yukon Avenue (St. James-Milt Stegall)

Photograph 21: CH21-01L - Yukon Avenue (St. James Street to Milt Stegall Drive)

Photograph 22: CH21-02L - Yukon Avenue (St. James Street to Milt Stegall Drive)

CH21-01L

CH21-02L



Photograph 3: CH21-03 – Yukon Avenue (St. James-Milt Stegall)

Photograph 4: CH21-04 – Yukon Avenue (St. James-Milt Stegall)

Photograph 23: CH21-03L - Yukon Avenue (St. James Street to Milt Stegall Drive)

Photograph 24: CH21-04L - Yukon Avenue (St. James Street to Milt Stegall Drive)

CH21-03L

CH21-04L



Photograph 5: CH21-05 – Yukon Avenue (St. James-Milt Stegall)

Photograph 6: CH21-046 – Yukon Avenue (St. James-Milt Stegall)

Photograph 25: CH21-05L - Yukon Avenue (St. James Street to Milt Stegall Drive)

Photograph 26: CH21-06L - Yukon Avenue (St. James Street to Milt Stegall Drive)

CH21-05L

CH21-06L



Photograph 7: CH21-07 – Yukon Avenue (St. James-Milt Stegall)Photograph 27: CH21-07L - Yukon Avenue (St. James Street to Milt Stegall Drive)

CH21-07L



AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Sample Depth (m) Moisture
Content (%)SampleLocation Depth (m) Moisture

Content (%)

2022 Industrial Streets (22-RI-02)

February 9, 2022
EManimbao
November 23, 2021
EManimbao
N/A
AECOM

Varies
Varies
Midland, St.
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:

Moisture Content (ASTM D2216-10)

TH21-01B 23.9%
25.4%

0.30 - 0.46 mG1
G2 0.61 - 0.76 m

Location

Standard Test Method for Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass

Sample Number:
Sample Depth:

26.5%
22.6%

G4 1.22 - 1.37 m
G5 1.52 - 1.68 m

-
31.3%

B1 0.61 - 1.52 m
G3 0.91 - 1.07 m

30.2%
-

G2 0.61 - 0.76 m
B2 0.61 - 1.52 m

20.8%
TH21-02B 18.1%

G6 2.44 - 2.59 m
G1 0.30 - 0.46 m

23.7%
23.8%

G5 1.52 - 1.68 m
G6 2.44 - 2.59 m

25.7%
29.5%

G3 0.91 - 1.07 m
G4 1.22 - 1.37 m

31.9%
21.8%

G3 0.91 - 1.07 m
G4 1.22 - 1.37 m

TH21-03B 10.7%
35.0%

G1 0.30 - 0.46 m
G2 0.61 - 0.76 m

TH21-04B 20.6%
29.2%

G1 0.30 - 0.46 m
G2 0.61 - 0.76 m

20.9%
45.8%

G5 1.52 - 1.68 m
G6 2.44 - 2.59 m

26.6%
18.3%

G5 1.52 - 1.68 m
G6 2.44 - 2.59 m

32.7%
25.9%

G3 0.91 - 1.07 m
G4 1.22 - 1.37 m

22.7%
22.9%

G3 0.91 - 1.07 m
G4 1.22 - 1.37 m

TH21-05B 29.1%
27.7%

G1 0.30 - 0.46 m
G2 0.61 - 0.76 m

21.5%
35.4%

G5 1.52 - 1.68 m
G6 2.44 - 2.59 m
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AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

2022 Industrial Streets (22-RI-02)

March 8, 2022
EManimbao
December 22, 2021
EManimbao
N/A
AECOM

G2
0.61 - 0.76 m
TH21-01B (Midland St.)
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:

Atterberg Limits (ASTM D4318)
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Liquid Limit Plastic Limit
Trial

5.1
6.1
2

5.2
6.2
1

Wet Sample (g)
Dry Sample (g)Dry Sample (g)

Wet Sample (g)
Blows

9.6
6.1

31 25 19
8.5
5.4 5.5

8.6

20.5% 20.4%

Liquid Limit (%): 57.1% Plastic Limit (%): 20.5% Plasticity Index (%): 36.6%

Water Content (%)Water Content (%) 58.0%56.1% 57.0%
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AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

2022 Industrial Streets (22-RI-02)

March 8, 2022
EManimbao
December 22, 2021
EManimbao
N/A
AECOM

G3
0.91 - 1.07 m
TH21-03B (Midland St.)
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:

Atterberg Limits (ASTM D4318)
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Liquid Limit Plastic Limit
Trial

5.1
6.1
2

5.2
6.2
1

Wet Sample (g)
Dry Sample (g)Dry Sample (g)

Wet Sample (g)
Blows

8.6
5.3

35 27 17
9.1
5.8 5.5

8.7

20.4% 20.1%

Liquid Limit (%): 59.9% Plastic Limit (%): 20.2% Plasticity Index (%): 39.6%

Water Content (%)Water Content (%) 63.0%56.9% 59.1%
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AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

12.6% 12.5%

Liquid Limit (%): 24.6% Plastic Limit (%): 12.5% Plasticity Index (%): 12.0%

Water Content (%)Water Content (%) 25.0%23.1% 24.2%

Wet Sample (g)
Dry Sample (g)Dry Sample (g)

Wet Sample (g)
Blows

11.0
8.8

34 27 23
10.8
8.8 9.8

12.1 6.4
2

5.5
6.2
1

Atterberg Limits (ASTM D4318)
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Liquid Limit Plastic Limit
Trial

5.7

2022 Industrial Streets (22-RI-02)

March 8, 2022
EManimbao
December 22, 2021
EManimbao
N/A
AECOM

G4
1.22 - 1.37 m
TH21-05B (Midland St.)
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:
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GRAIN SIZE DISTRIBUTION WINNIPEG GEOTECHNICAL LABORATORY
(ASTM D422-63) 99 Commerce Dr., Winnipeg, MB  R3P 0Y7 Canada

tel (204) 477-5381 fax (431) 800-1210

Job No.: 60672138 Hole No.: TH21-01B (Midland St.)
Client: City of Winnipeg Sample No.: G2
Project : 2022 Industrial Streets (22-RI-02) Depth: 0.61 - 0.76 m
Date Tested: 22-Feb-22 Date Sampled: Varies
Tested By: EManimbao Sampled By: AECOM

Grain Size (mm.) Total Percent
Passing Grain Size (mm.) Grain Size (mm.)

50.0 100.0 4.75 0.0750
38.0 100.0 2.00 0.0527
25.0 100.0 0.825 0.0373
19.0 100.0 0.425 0.0268
12.5 100.0 0.18 0.0192
9.5 100.0 0.15 0.0138
4.75 100.0 0.075 0.0102

0.0074
0.0053
0.0038
0.0027
0.0020
0.0012

Gravel
Sand 12.9%

0.0%
55.1%

Silt
Clay

74.0
69.3
64.5

48.8

61.4
58.2

FINES
Total Percent

Passing

86.6
86.6

87.1

32.0%

55.1

83.4
80.3
77.1

GRAVEL SIZES

Total Percent Passing

SAND SIZES

87.1

100.0

89.7

95.0
99.2

92.8
91.1
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GRAIN SIZE DISTRIBUTION CURVE
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Fine Coarse
Clay



GRAIN SIZE DISTRIBUTION WINNIPEG GEOTECHNICAL LABORATORY
(ASTM D422-63) 99 Commerce Dr., Winnipeg, MB  R3P 0Y7 Canada

tel (204) 477-5381 fax (431) 800-1210

Job No.: 60672138 Hole No.: TH21-03B (Midland St.)
Client: City of Winnipeg Sample No.: G3
Project : 2022 Industrial Streets (22-RI-02) Depth: 0.91 - 1.07 m
Date Tested: 22-Feb-22 Date Sampled: Varies
Tested By: EManimbao Sampled By: AECOM

Grain Size (mm.) Total Percent
Passing Grain Size (mm.) Grain Size (mm.)

50.0 100.0 4.75 0.0750
38.0 100.0 2.00 0.0514
25.0 100.0 0.825 0.0367
19.0 100.0 0.425 0.0261
12.5 100.0 0.18 0.0185
9.5 99.3 0.15 0.0133
4.75 99.3 0.075 0.0099

0.0072
0.0052
0.0037
0.0027
0.0019
0.0011

Gravel
Sand

GRAVEL SIZES

Total Percent Passing

SAND SIZES

90.6

99.3

91.2

96.7
98.3

94.8
92.8

FINES
Total Percent

Passing

90.5
88.9

90.6

32.3%

57.7

87.4
87.4
84.2

58.3%
Silt
Clay

79.6
74.9
71.8

51.5

67.1
63.9

8.7%
0.7%
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Fine Medium Coarse
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Fine Medium Coarse
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Fine Coarse
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GRAIN SIZE DISTRIBUTION WINNIPEG GEOTECHNICAL LABORATORY
(ASTM D422-63) 99 Commerce Dr., Winnipeg, MB  R3P 0Y7 Canada

tel (204) 477-5381 fax (431) 800-1210

Job No.: 60672138 Hole No.: TH21-05B (Midland St.)
Client: City of Winnipeg Sample No.: G4
Project : 2022 Industrial Streets (22-RI-02) Depth: 1.22 - 1.37 m
Date Tested: 22-Feb-22 Date Sampled: Varies
Tested By: EManimbao Sampled By: AECOM

Grain Size (mm.) Total Percent
Passing Grain Size (mm.) Grain Size (mm.)

50.0 100.0 4.75 0.0750
38.0 100.0 2.00 0.0584
25.0 100.0 0.825 0.0424
19.0 100.0 0.425 0.0306
12.5 100.0 0.18 0.0223
9.5 100.0 0.15 0.0163
4.75 99.7 0.075 0.0121

0.0088
0.0063
0.0045
0.0032
0.0023
0.0013

Gravel
Sand

GRAVEL SIZES

Total Percent Passing

SAND SIZES

86.9

99.7

94.8

96.2
98.7

95.6
95.2

FINES
Total Percent

Passing

64.2
58.0

86.9

72.8%

14.1

53.3
45.4
36.0

14.1%
Silt
Clay

29.7
23.5
20.3

14.1

17.2
17.2

12.8%
0.3%
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Fine Coarse
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1402 Notre Dame Ave, Winnipeg MB R3E 3G5

Phone: 204-697-3854 Cell: 204-997-1355

Client: AECOM Canada Ltd. Project No.: 112-2204

99 Commerce Drive CBR test No.: 7

Winnipeg MB R3P 0Y7 Lab No.: HM 007

Attention: Rico Manimbao Date sampled:

Project Job No. 60672138 Date Received : 27-Jan-22

Location: Midland - Notre Dame to Saskatchewan Date Tested /By: 07-Feb-22 / ECS

Sample Type: DESCRIPTION Before Soaking After Testing

Source: 25.2

Sampled by: Client MC of top 25mm layer, % 28.9

Optimum Moisture Content: 25.4 % Dry Density, kg/m
3

1514

Maximum Dry Density: 1530 kg/cm
3

Compaction,% 99%

Method of Compaction: CBR, % 4.9

Tested by: ECS Date Tested: 01-Feb-22 Swell, % 1.5

LOAD PENETRATION CURVE

STRESS

  MPa

0 0.01

0.64 0.14

1.27 0.23

1.91 0.29

2.54 0.34

3.81 0.37

5.08 0.40

6.35 0.43

7.62 0.45

8.89 0.47

STANDARD

LOAD CORRECTED

MPa MPa

6.9 0.34

10.3 0.40

Remarks:   4 days soaked

Reviewed by:

Hermie Manalo

CALIFORNIA BEARING RATIO (CBR) TEST - ASTM D 1883

SAMPLE DATA SPECIMEN DATA

Clay

TH21-01, B1 2'-5' Moisture Content (MC), %

Standard Proctor

PENETRATION TEST LOAD BEARING RATIO (soaked)

LOAD DATA

PENETRATION

mm

mm ACTUAL
at 2.5 mm penetration at 5.1 mm penetration

MPa

2.54 0.34 4.9 -

5.08 0.40 - 3.9
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H. MANALO CONSULTING LTD.

1402 Notre Dame Ave. WPG, MB R3E 3G5

Phone: 204 697-3854  Cell: 204 997-1355

hermie@hmanalo.ca

CLIENT AECOM Canada Ltd. PROJECT No.: 112-2204

99 Commerce Drive PROCTOR Test No.: 7

Winnipeg MB R3P 0Y7 LAB No.: HM 007

ATTENTION: Rico Manimbao

PROJECT: Job No. 60672138

Midland - Notre Dame to Saskatchewan

Date Sampled: N/A 27-Jan-22 PROCEDURE A

Sampled By: Client 01-Feb-22 PREPARATION Dry

COMPACTION METHOD Manual

BLOWS PER LAYER 25

Material Type: Clay NO. OF LAYERS 3

Material Use: Subgrade in-situ MOLD SIZE 100

Maximum Size: 4.75 mm TH21-01, B1 2'-5' MOLD VOLUME

WEIGHT OF HAMMER 2.5 kg

Test No. 1 2 3 4

1730 1861 1923 1909

19.7 23.1 25.7 28.8

1445 1511 1530 1482
Zero Air Voids

Maximum Dry Density (MDD):

1530 kg/m³
Optimum Moisture Content

25.4 %

STONE CORRECTION (ASTM D 4718)

Retained on 4.75 mm sieve:

%

Corrected Moisture:

25.4 %

Corrected Maximum Dry Density:

1530 kg/m³

Remarks:

Tested by: E. Santiago Reviewed by:      Paul Bevel

Material Supplier:

Material Source:

Wet Density

Moisture Content

Dry Density

MAXIMUM DRY DENSITY AND MOISTURE CONTENT - Proctor Method (ASTM D698)

MATERIAL INFORMATION

935

Date Received:

Date Tested:

1400

1420

1440

1460

1480

1500

1520

1540

1560

19 20 21 22 23 24 25 26 27 28 29 30

U
n

it
 W

e
ig

h
t,
 k

g
/m

3

Moisture Content, %

Moisture - Density Relationship



1402 Notre Dame Ave, Winnipeg MB R3E 3G5

Phone: 204-697-3854 Cell: 204-997-1355

Client: AECOM Canada Ltd. Project No.: 112-2204

99 Commerce Drive CBR test No.: 8

Winnipeg MB R3P 0Y7 Lab No.: HM 007

Attention: Rico Manimbao Date sampled:

Project Job No. 60672138 Date Received : 27-Jan-22

Location: Midland - Notre Dame to Saskatchewan Date Tested /By: 13-Feb-22 / ECS

Sample Type: DESCRIPTION Before Soaking After Testing

Source: 25.3

Sampled by: Client MC of top 25mm layer, % 28.0

Optimum Moisture Content: 24.8 % Dry Density, kg/m
3

1525

Maximum Dry Density: 1565 kg/cm
3

Compaction,% 97%

Method of Compaction: CBR, % 5.5

Tested by: ECS Date Tested: 07-Feb-22 Swell, % 1.4

LOAD PENETRATION CURVE

STRESS

  MPa

0 0.01

0.64 0.17

1.27 0.27

1.91 0.33

2.54 0.38

3.81 0.40

5.08 0.42

6.35 0.43

7.62 0.44

8.89 0.46

STANDARD

LOAD CORRECTED

MPa MPa

6.9 0.38

10.3 0.42

Remarks:   4 days soaked

Reviewed by:

Hermie Manalo

2.54 0.38 5.5 -

5.08 0.42 - 4.1

mm ACTUAL
at 2.5 mm penetration at 5.1 mm penetration

MPa

PENETRATION TEST LOAD BEARING RATIO (soaked)

LOAD DATA

PENETRATION

mm

Clay

TH21-04, B2 2'-5' Moisture Content (MC), %

Standard Proctor

CALIFORNIA BEARING RATIO (CBR) TEST - ASTM D 1883

SAMPLE DATA SPECIMEN DATA
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H. MANALO CONSULTING LTD.

1402 Notre Dame Ave. WPG, MB R3E 3G5

Phone: 204 697-3854  Cell: 204 997-1355

hermie@hmanalo.ca

CLIENT AECOM Canada Ltd. PROJECT No.: 112-2204

99 Commerce Drive PROCTOR Test No.: 8

Winnipeg MB R3P 0Y7 LAB No.: HM 007

ATTENTION: Rico Manimbao

PROJECT: Job No. 60672138

Midland - Notre Dame to Saskatchewan

Date Sampled: N/A 27-Jan-22 PROCEDURE A

Sampled By: Client 07-Feb-22 PREPARATION Dry

COMPACTION METHOD Manual

BLOWS PER LAYER 25

Material Type: Clay NO. OF LAYERS 3

Material Use: Subgrade in-situ MOLD SIZE 100

Maximum Size: 4.75 mm TH21-04, B2 2'-5' MOLD VOLUME

WEIGHT OF HAMMER 2.5 kg

Test No. 1 2 3 4

1768 1877 1964 1954

19.4 21.8 25.7 29.1

1481 1541 1563 1514

Maximum Dry Density (MDD):

1565 kg/m³
Optimum Moisture Content

24.8 %

STONE CORRECTION (ASTM D 4718)

Retained on 4.75 mm sieve:

%

Corrected Moisture:

24.8 %

Corrected Maximum Dry Density:

1565 kg/m³

Remarks:

Tested by: E. Santiago Reviewed by:      Paul Bevel

Material Supplier:

Material Source:

Wet Density

Moisture Content

Dry Density

MAXIMUM DRY DENSITY AND MOISTURE CONTENT - Proctor Method (ASTM D698)

MATERIAL INFORMATION

935

Date Received:

Date Tested:
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AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 431 800 1210

28.2%
46.8%

G5 1.52 - 1.68 m
G6 2.44 - 2.59 m

25.5%
29.1%

G3 0.91 - 1.07 m
G4 1.22 - 1.37 m

16.2%
-

G2 0.61 - 0.76 m
B2 0.61 - 1.52 m

27.1%
G2 0.61 - 0.76 m
G3 0.91 - 1.07 m

49.0%
TH21-02C 28.6%

G6 2.44 - 2.59 m
G1 0.30 - 0.46 m

50.6%
TH21-03C 21.9%

G6 2.44 - 2.59 m
G1 0.30 - 0.46 m

31.1%
35.8%

G4 1.22 - 1.37 m
G5 1.52 - 1.68 m

29.8%
33.3%

G4 1.22 - 1.37 m
G5 1.52 - 1.68 m

-
27.0%

B1 0.61 - 1.52 m
G3 0.91 - 1.07 m

27.1%

Sample Date:
Lab Technician:

Moisture Content (ASTM D2216-10)

TH21-01C 28.0%
26.6%

0.30 - 0.46 mG1
G2 0.61 - 0.76 m

Location

Standard Test Method for Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Sample Depth (m) Moisture
Content (%)SampleLocation Depth (m) Moisture

Content (%)

2022 Industrial Streets (22-RI-02)

February 9, 2022
EManimbao
December 21, 2021
EManimbao
N/A
AECOM

Varies
Varies
Milt Stegall Dr.
City of Winnipeg
60672138 Specification:

Field Technician:

Page 1 of 1



AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

24.2% 24.4%

Liquid Limit (%): 65.4% Plastic Limit (%): 24.3% Plasticity Index (%): 41.1%

Water Content (%)Water Content (%) 66.4%60.0% 62.1%

Wet Sample (g)
Dry Sample (g)Dry Sample (g)

Wet Sample (g)
Blows

8.3
5.0

33 29 24
9.9
6.2 5.8

9.4 6.6
2

5.1
6.3
1

Atterberg Limits (ASTM D4318)
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Liquid Limit Plastic Limit
Trial

5.3

2022 Industrial Streets (22-RI-02)

March 8, 2022
EManimbao
December 22, 2021
EManimbao
N/A
AECOM

G2
0.61 - 0.76 m
TH21-01C (Milt Stegall Dr.)
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:
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AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

2022 Industrial Streets (22-RI-02)

March 8, 2022
EManimbao
December 22, 2021
EManimbao
N/A
AECOM

G4
1.22 - 1.37 m
TH21-02C (Milt Stegall Dr.)
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:

Atterberg Limits (ASTM D4318)
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Liquid Limit Plastic Limit
Trial

5.3
6.5
2

5.0
6.2
1

Wet Sample (g)
Dry Sample (g)Dry Sample (g)

Wet Sample (g)
Blows

7.8
4.5

27 23 18
9.1
5.4 4.8

8.2

22.5% 22.2%

Liquid Limit (%): 69.9% Plastic Limit (%): 22.4% Plasticity Index (%): 47.6%

Water Content (%)Water Content (%) 72.4%69.5% 70.7%
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AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

19.4% 19.1%

Liquid Limit (%): 58.0% Plastic Limit (%): 19.3% Plasticity Index (%): 38.7%

Water Content (%)Water Content (%) 59.9%56.1% 58.0%

Wet Sample (g)
Dry Sample (g)Dry Sample (g)

Wet Sample (g)
Blows

7.9
5.0

35 25 17
9.9
6.4 5.5

8.7 6.9
2

5.3
6.4
1

Atterberg Limits (ASTM D4318)
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Liquid Limit Plastic Limit
Trial

5.8

2022 Industrial Streets (22-RI-02)

March 8, 2022
EManimbao
December 22, 2021
EManimbao
N/A
AECOM

G3
0.91 - 1.07 m
TH21-03C (Milt Stegall Dr.)
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:
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GRAIN SIZE DISTRIBUTION WINNIPEG GEOTECHNICAL LABORATORY
(ASTM D422-63) 99 Commerce Dr., Winnipeg, MB  R3P 0Y7 Canada

tel (204) 477-5381 fax (431) 800-1210

Job No.: 60672138 Hole No.: TH21-01C (Milt Stegall Dr.)
Client: City of Winnipeg Sample No.: G2
Project : 2022 Industrial Streets (22-RI-02) Depth: 0.61 - 0.76 m
Date Tested: 22-Feb-22 Date Sampled: Varies
Tested By: EManimbao Sampled By: AECOM

Grain Size (mm.) Total Percent
Passing Grain Size (mm.) Grain Size (mm.)

50.0 100.0 4.75 0.0750
38.0 100.0 2.00 0.0505
25.0 100.0 0.825 0.0360
19.0 100.0 0.425 0.0257
12.5 100.0 0.18 0.0183
9.5 100.0 0.15 0.0130
4.75 100.0 0.075 0.0096

0.0068
0.0049
0.0035
0.0025
0.0018
0.0011

Gravel
Sand

GRAVEL SIZES

Total Percent Passing

SAND SIZES

95.4

100.0

98.4

99.6
100.0

99.2
98.8

FINES
Total Percent

Passing

95.2
93.6

95.4

22.9%

71.4

92.1
90.5
90.5

72.5%
Silt
Clay

87.3
87.3
84.1

65.1

80.9
76.2

4.6%
0.0%
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GRAIN SIZE DISTRIBUTION WINNIPEG GEOTECHNICAL LABORATORY
(ASTM D422-63) 99 Commerce Dr., Winnipeg, MB  R3P 0Y7 Canada

tel (204) 477-5381 fax (431) 800-1210

Job No.: 60672138 Hole No.: TH21-02C (Milt Stegall Dr.)
Client: City of Winnipeg Sample No.: G4
Project : 2022 Industrial Streets (22-RI-02) Depth: 1.22 - 1.37 m
Date Tested: 22-Feb-22 Date Sampled: Varies
Tested By: EManimbao Sampled By: AECOM

Grain Size (mm.) Total Percent
Passing Grain Size (mm.) Grain Size (mm.)

50.0 100.0 4.75 0.0750
38.0 100.0 2.00 0.0505
25.0 100.0 0.825 0.0357
19.0 100.0 0.425 0.0253
12.5 100.0 0.18 0.0180
9.5 100.0 0.15 0.0127
4.75 100.0 0.075 0.0093

0.0067
0.0048
0.0035
0.0025
0.0018
0.0011

Gravel
Sand 2.4%

0.0%
78.7%

Silt
Clay

93.6
90.5
87.3

71.4

84.1
80.9

FINES
Total Percent

Passing

95.2
95.2

97.6

18.9%

77.8

95.2
93.6
93.6

GRAVEL SIZES

Total Percent Passing

SAND SIZES

97.6

100.0

99.0

99.6
100.0

99.4
99.2
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Fine Coarse
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GRAIN SIZE DISTRIBUTION WINNIPEG GEOTECHNICAL LABORATORY
(ASTM D422-63) 99 Commerce Dr., Winnipeg, MB  R3P 0Y7 Canada

tel (204) 477-5381 fax (431) 800-1210

Job No.: 60672138 Hole No.: TH21-03C (Milt Stegall Dr.)
Client: City of Winnipeg Sample No.: G3
Project : 2022 Industrial Streets (22-RI-02) Depth: 0.91 - 1.07 m
Date Tested: 22-Feb-22 Date Sampled: Varies
Tested By: EManimbao Sampled By: AECOM

Grain Size (mm.) Total Percent
Passing Grain Size (mm.) Grain Size (mm.)

50.0 100.0 4.75 0.0750
38.0 100.0 2.00 0.0527
25.0 100.0 0.825 0.0379
19.0 100.0 0.425 0.0272
12.5 100.0 0.18 0.0192
9.5 100.0 0.15 0.0136
4.75 100.0 0.075 0.0100

0.0071
0.0051
0.0036
0.0026
0.0019
0.0011

Gravel
Sand

GRAVEL SIZES

Total Percent Passing

SAND SIZES

88.2

100.0

95.0

97.5
99.5

96.6
95.8

FINES
Total Percent

Passing

86.9
83.7

88.2

23.3%

64.8

80.6
80.6
80.6

64.9%
Silt
Clay

79.0
77.4
75.8

61.6

72.7
67.9

11.8%
0.0%
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Fine Coarse
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1402 Notre Dame Ave, Winnipeg MB R3E 3G5

Phone: 204-697-3854 Cell: 204-997-1355

Client: AECOM Canada Ltd. Project No.: 112-2204

99 Commerce Drive CBR test No.: 10

Winnipeg MB R3P 0Y7 Lab No.: HM 007

Attention: Rico Manimbao Date sampled:

Project Job No. 60672138 Date Received : 27-Jan-22

Location: Milt Stegall - Sargent to Yukon Date Tested /By: 08-Feb-22 / ECS

Sample Type: DESCRIPTION Before Soaking After Testing

Source: 28.4

Sampled by: Client MC of top 25mm layer, % 32.6

Optimum Moisture Content: 28.0 % Dry Density, kg/m
3

1462

Maximum Dry Density: 1476 kg/cm
3

Compaction,% 99%

Method of Compaction: CBR, % 4.9

Tested by: ECS Date Tested: 01-Feb-22 Swell, % 1.5

LOAD PENETRATION CURVE

STRESS

  MPa

0 0.01

0.64 0.11

1.27 0.17

1.91 0.22

2.54 0.26

3.81 0.31

5.08 0.34

6.35 0.36

7.62 0.38

8.89 0.41

STANDARD

LOAD CORRECTED

MPa MPa

6.9 0.26

10.3 0.34

Remarks:   4 days soaked

Reviewed by:

Hermie Manalo

2.54 0.26 3.7 -

5.08 0.34 - 3.3

mm ACTUAL
at 2.5 mm penetration at 5.1 mm penetration

MPa

PENETRATION TEST LOAD BEARING RATIO (soaked)

LOAD DATA

PENETRATION

mm

Clay

TH21-01, B1 2'-5' Moisture Content (MC), %

Standard Proctor

CALIFORNIA BEARING RATIO (CBR) TEST - ASTM D 1883

SAMPLE DATA SPECIMEN DATA
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0.40
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0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
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ST
R

ES
S 

O
N

 P
IS

T
O

N
 (

M
P

a)



H. MANALO CONSULTING LTD.

1402 Notre Dame Ave. WPG, MB R3E 3G5

Phone: 204 697-3854  Cell: 204 997-1355

hermie@hmanalo.ca

CLIENT AECOM Canada Ltd. PROJECT No.: 112-2204

99 Commerce Drive PROCTOR Test No.: 10

Winnipeg MB R3P 0Y7 LAB No.: HM 007

ATTENTION: Rico Manimbao

PROJECT: Job No. 60672138

Milt Stegall - Sargent to Yukon

Date Sampled: N/A 27-Jan-22 PROCEDURE A

Sampled By: Client 01-Feb-22 PREPARATION Dry

COMPACTION METHOD Manual

BLOWS PER LAYER 25

Material Type: Clay NO. OF LAYERS 3

Material Use: Subgrade in-situ MOLD SIZE 100

Maximum Size: 4.75 mm TH21-01, B1 2'-5' MOLD VOLUME

WEIGHT OF HAMMER 2.5 kg

Test No. 1 2 3 4

1741 1828 1895 1896

23.1 25.4 28.3 31.0

1414 1457 1476 1447
Zero Air Voids

Maximum Dry Density (MDD):

1476 kg/m³
Optimum Moisture Content

28.0 %

STONE CORRECTION (ASTM D 4718)

Retained on 4.75 mm sieve:

%

Corrected Moisture:

28.0 %

Corrected Maximum Dry Density:

1476 kg/m³

Remarks:

Tested by: E. Santiago Reviewed by:      Paul Bevel

MAXIMUM DRY DENSITY AND MOISTURE CONTENT - Proctor Method (ASTM D698)

MATERIAL INFORMATION

935

Date Received:

Date Tested:

Material Supplier:

Material Source:

Wet Density

Moisture Content

Dry Density
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1440

1450
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1490
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Moisture - Density Relationship



1402 Notre Dame Ave, Winnipeg MB R3E 3G5

Phone: 204-697-3854 Cell: 204-997-1355

Client: AECOM Canada Ltd. Project No.: 112-2204

99 Commerce Drive CBR test No.: 9

Winnipeg MB R3P 0Y7 Lab No.: HM 007

Attention: Rico Manimbao Date sampled:

Project Job No. 60672138 Date Received : 27-Jan-22

Location: Milt Stegall - Sargent to Yukon Date Tested /By: 08-Feb-22 / ECS

Sample Type: DESCRIPTION Before Soaking After Testing

Source: 27.0

Sampled by: Client MC of top 25mm layer, % 33.1

Optimum Moisture Content: 27.3 % Dry Density, kg/m
3

1472

Maximum Dry Density: 1489 kg/cm
3

Compaction,% 99%

Method of Compaction: CBR, % 3.6

Tested by: ECS Date Tested: 01-Feb-22 Swell, % 1.7

LOAD PENETRATION CURVE

STRESS

  MPa

0 0.01

0.64 0.11

1.27 0.17

1.91 0.22

2.54 0.25

3.81 0.30

5.08 0.33

6.35 0.36

7.62 0.38

8.89 0.42

STANDARD

LOAD CORRECTED

MPa MPa

6.9 0.25

10.3 0.33

Remarks:   4 days soaked

Reviewed by:

Hermie Manalo

2.54 0.25 3.6 -

5.08 0.33 - 3.2

mm ACTUAL
at 2.5 mm penetration at 5.1 mm penetration

MPa

PENETRATION TEST LOAD BEARING RATIO (soaked)

LOAD DATA

PENETRATION

mm

Clay

TH21-03, B2 2'-5' Moisture Content (MC), %

Standard Proctor

CALIFORNIA BEARING RATIO (CBR) TEST - ASTM D 1883

SAMPLE DATA SPECIMEN DATA
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H. MANALO CONSULTING LTD.

1402 Notre Dame Ave. WPG, MB R3E 3G5

Phone: 204 697-3854  Cell: 204 997-1355

hermie@hmanalo.ca

CLIENT AECOM Canada Ltd. PROJECT No.: 112-2204

99 Commerce Drive PROCTOR Test No.: 9

Winnipeg MB R3P 0Y7 LAB No.: HM 007

ATTENTION: Rico Manimbao

PROJECT: Job No. 60672138

Milt Stegall - Sargent to Yukon

Date Sampled: N/A 27-Jan-22 PROCEDURE A

Sampled By: Client 01-Feb-22 PREPARATION Dry

COMPACTION METHOD Manual

BLOWS PER LAYER 25

Material Type: Clay NO. OF LAYERS 3

Material Use: Subgrade in-situ MOLD SIZE 100

Maximum Size: 4.75 mm TH21-03, B2 2'-5' MOLD VOLUME

WEIGHT OF HAMMER 2.5 kg

Test No. 1 2 3 4

1736 1822 1882 1920

20.1 23.6 26.5 30.4

1445 1474 1488 1473
Zero Air Voids

Maximum Dry Density (MDD):

1489 kg/m³
Optimum Moisture Content

27.3 %

STONE CORRECTION (ASTM D 4718)

Retained on 4.75 mm sieve:

%

Corrected Moisture:

27.3 %

Corrected Maximum Dry Density:

1489 kg/m³

Remarks:

Tested by: E. Santiago Reviewed by:      Paul Bevel

MAXIMUM DRY DENSITY AND MOISTURE CONTENT - Proctor Method (ASTM D698)

MATERIAL INFORMATION

935

Date Received:

Date Tested:

Material Supplier:

Material Source:

Wet Density

Moisture Content

Dry Density
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AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Sample Depth (m) Moisture
Content (%)SampleLocation Depth (m) Moisture

Content (%)

2022 Industrial Streets (22-RI-02)

February 9, 2022
EManimbao
December 21, 2021
EManimbao
N/A
AECOM

Varies
Varies
Murray Park Rd.
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:

Moisture Content (ASTM D2216-10)

TH21-01D -
-

0.30 - 0.46 mG1
G2 0.61 - 0.76 m

Location

Standard Test Method for Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass

Sample Number:
Sample Depth:

9.9%
10.1%

G4 1.22 - 1.37 m
G5 1.52 - 1.68 m

-
-

B1 0.91 - 1.68 m
G3 0.91 - 1.07 m

23.4%
-

G2 0.61 - 0.76 m
B2 0.61 - 1.52 m

10.0%
TH21-02D -

G6 2.44 - 2.59 m
G1 0.30 - 0.46 m

11.7%
9.1%

G5 1.52 - 1.68 m
G6 2.44 - 2.59 m

11.4%
9.1%

G3 0.91 - 1.07 m
G4 1.22 - 1.37 m

28.6%
23.2%

G3 0.91 - 1.07 m
G4 1.22 - 1.37 m

TH21-03D 23.4%
28.3%

G1 0.30 - 0.46 m
G2 0.61 - 0.76 m

TH21-04D 24.6%
23.8%

G1 0.30 - 0.46 m
G2 0.61 - 0.76 m

28.8%
20.6%

G5 1.52 - 1.68 m
G6 2.44 - 2.59 m

13.9%
8.8%

G5 1.52 - 1.68 m
G6 2.44 - 2.59 m

21.6%
16.9%

G3 0.91 - 1.07 m
G4 1.22 - 1.37 m

12.7%
12.9%

G3 0.91 - 1.07 m
G4 1.22 - 1.37 m

TH21-05D 25.0%
16.2%

G1 0.30 - 0.46 m
G2 0.61 - 0.76 m

9.8%
7.0%

G5 1.52 - 1.68 m
G6 2.44 - 2.59 m

Page 1 of 1



AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

2022 Industrial Streets (22-RI-02)

March 8, 2022
EManimbao
December 22, 2021
EManimbao
N/A
AECOM

G4
1.22 - 1.37 m
TH21-01D (Murray Park Rd.)
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:

Atterberg Limits (ASTM D4318)
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Liquid Limit Plastic Limit
Trial

6.0
6.5
2

6.1
6.6
1

Wet Sample (g)
Dry Sample (g)Dry Sample (g)

Wet Sample (g)
Blows

14.3
12.6

35 28 23
11.9
10.6 10.5

11.8

9.0% 9.0%

Liquid Limit (%): 12.9% Plastic Limit (%): 9.0% Plasticity Index (%): 4.0%

Water Content (%)Water Content (%) 13.2%12.1% 12.7%
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AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

21.2% 21.3%

Liquid Limit (%): 68.6% Plastic Limit (%): 21.2% Plasticity Index (%): 47.4%

Water Content (%)Water Content (%) 70.5%66.2% 68.1%

Wet Sample (g)
Dry Sample (g)Dry Sample (g)

Wet Sample (g)
Blows

9.2
5.4

34 26 19
8.2
4.9 5.6

9.4 8.3
2

6.3
7.7
1

Atterberg Limits (ASTM D4318)
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Liquid Limit Plastic Limit
Trial

6.9

2022 Industrial Streets (22-RI-02)

March 8, 2022
EManimbao
December 22, 2021
EManimbao
N/A
AECOM

G3
0.91 - 1.07 m
TH21-03D (Murray Park Rd.)
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:
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AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

2022 Industrial Streets (22-RI-02)

March 8, 2022
EManimbao
December 22, 2021
EManimbao
N/A
AECOM

G2
0.61 - 0.76 m
TH21-05D (Murray Park Rd.)
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:

Atterberg Limits (ASTM D4318)
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Liquid Limit Plastic Limit
Trial

5.8
6.5
2

6.6
7.4
1

Wet Sample (g)
Dry Sample (g)Dry Sample (g)

Wet Sample (g)
Blows

8.8
6.3

35 27 23
11.0
8.1 8.3

11.4

11.9% 11.4%

Liquid Limit (%): 38.8% Plastic Limit (%): 11.7% Plasticity Index (%): 27.2%

Water Content (%)Water Content (%) 39.3%36.4% 38.1%
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GRAIN SIZE DISTRIBUTION WINNIPEG GEOTECHNICAL LABORATORY
(ASTM D422-63) 99 Commerce Dr., Winnipeg, MB  R3P 0Y7 Canada

tel (204) 477-5381 fax (431) 800-1210

Job No.: 60672138 Hole No.: TH21-01D (Murray Park Rd.)
Client: City of Winnipeg Sample No.: G4
Project : 2022 Industrial Streets (22-RI-02) Depth: 1.22 - 1.37 m
Date Tested: 22-Feb-22 Date Sampled: Varies
Tested By: EManimbao Sampled By: AECOM

Grain Size (mm.) Total Percent
Passing Grain Size (mm.) Grain Size (mm.)

50.0 100.0 4.75 0.0750
38.0 100.0 2.00 0.0600
25.0 100.0 0.825 0.0427
19.0 100.0 0.425 0.0307
12.5 100.0 0.18 0.0220
9.5 99.2 0.15 0.0157
4.75 97.6 0.075 0.0116

0.0084
0.0061
0.0043
0.0031
0.0022
0.0013

Gravel
Sand 39.9%

2.4%
19.5%

Silt
Clay

40.8
34.7
28.7

16.6

25.7
22.6

FINES
Total Percent

Passing

55.9
54.4

57.7

38.2%

19.6

49.9
46.8
43.8

GRAVEL SIZES

Total Percent Passing

SAND SIZES

57.7

97.6

65.9

90.5
95.2

84.8
73.7
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Sand

Fine Medium Coarse
Silt

Fine Medium Coarse
Gravel

Fine Coarse
Clay



GRAIN SIZE DISTRIBUTION WINNIPEG GEOTECHNICAL LABORATORY
(ASTM D422-63) 99 Commerce Dr., Winnipeg, MB  R3P 0Y7 Canada

tel (204) 477-5381 fax (431) 800-1210

Job No.: 60672138 Hole No.: TH21-03D (Murray Park Rd.)
Client: City of Winnipeg Sample No.: G3
Project : 2022 Industrial Streets (22-RI-02) Depth: 0.91 - 1.07 m
Date Tested: 22-Feb-22 Date Sampled: Varies
Tested By: EManimbao Sampled By: AECOM

Grain Size (mm.) Total Percent
Passing Grain Size (mm.) Grain Size (mm.)

50.0 100.0 4.75 0.0750
38.0 100.0 2.00 0.0510
25.0 100.0 0.825 0.0363
19.0 100.0 0.425 0.0259
12.5 100.0 0.18 0.0183
9.5 100.0 0.15 0.0131
4.75 100.0 0.075 0.0096

0.0069
0.0049
0.0036
0.0026
0.0018
0.0011

Gravel
Sand

GRAVEL SIZES

Total Percent Passing

SAND SIZES

93.2

100.0

94.2

98.0
99.4

96.8
95.6

FINES
Total Percent

Passing

93.1
91.5

93.2

22.1%

71.0

89.9
89.9
88.3

71.1%
Silt
Clay

86.8
85.2
82.0

67.8

77.3
74.1

6.8%
0.0%
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Fine Medium Coarse
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Fine Medium Coarse
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Fine Coarse
Clay



GRAIN SIZE DISTRIBUTION WINNIPEG GEOTECHNICAL LABORATORY
(ASTM D422-63) 99 Commerce Dr., Winnipeg, MB  R3P 0Y7 Canada

tel (204) 477-5381 fax (431) 800-1210

Job No.: 60672138 Hole No.: TH21-05D (Murray Park Rd.)
Client: City of Winnipeg Sample No.: G2
Project : 2022 Industrial Streets (22-RI-02) Depth: 0.61 - 0.76 m
Date Tested: 22-Feb-22 Date Sampled: Varies
Tested By: EManimbao Sampled By: AECOM

Grain Size (mm.) Total Percent
Passing Grain Size (mm.) Grain Size (mm.)

50.0 100.0 4.75 0.0750
38.0 100.0 2.00 0.0548
25.0 100.0 0.825 0.0391
19.0 100.0 0.425 0.0280
12.5 100.0 0.18 0.0201
9.5 100.0 0.15 0.0144
4.75 97.6 0.075 0.0108

0.0078
0.0056
0.0040
0.0029
0.0021
0.0012

Gravel
Sand 22.5%

2.4%
39.7%

Silt
Clay

57.5
51.6
48.7

36.9

45.7
42.8

FINES
Total Percent

Passing

73.8
72.3

75.1

35.4%

39.8

69.3
66.4
63.4

GRAVEL SIZES

Total Percent Passing

SAND SIZES

75.1

97.6

78.8

87.4
93.0

84.0
81.4
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1402 Notre Dame Ave, Winnipeg MB R3E 3G5

Phone: 204-697-3854 Cell: 204-997-1355

Client: AECOM Canada Ltd. Project No.: 112-2204

99 Commerce Drive CBR test No.: 11

Winnipeg MB R3P 0Y7 Lab No.: HM 007

Attention: Rico Manimbao Date sampled:

Project Job No. 60672138 Date Received : 27-Jan-22

Location: Murray Park Rd. - Sturgeon to Cree Crescent Date Tested /By: 09-Feb-22 / ECS

Sample Type: DESCRIPTION Before Soaking After Testing

Source: 15.6

Sampled by: Client MC of top 25mm layer, % 17.8

Optimum Moisture Content: 15.7 % Dry Density, kg/m
3

1795

Maximum Dry Density: 1823 kg/cm
3

Compaction,% 98%

Method of Compaction: CBR, % 3.7

Tested by: ECS Date Tested: 04-Feb-22 Swell, % 1.3

LOAD PENETRATION CURVE

STRESS

  MPa

0 0.01

0.64 0.11

1.27 0.17

1.91 0.22

2.54 0.26

3.81 0.31

5.08 0.34

6.35 0.36

7.62 0.38

8.89 0.41

STANDARD

LOAD CORRECTED

MPa MPa

6.9 0.26

10.3 0.34

Remarks:   4 days soaked

Reviewed by:

Hermie Manalo

CALIFORNIA BEARING RATIO (CBR) TEST - ASTM D 1883

SAMPLE DATA SPECIMEN DATA

Clay till

TH21-01, B1 2'-5' Moisture Content (MC), %

Standard Proctor

PENETRATION TEST LOAD BEARING RATIO (soaked)

LOAD DATA

PENETRATION

mm

mm ACTUAL
at 2.5 mm penetration at 5.1 mm penetration

MPa

2.54 0.26 3.7 -

5.08 0.34 - 3.3
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H. MANALO CONSULTING LTD.

1402 Notre Dame Ave. WPG, MB R3E 3G5

Phone: 204 697-3854  Cell: 204 997-1355

hermie@hmanalo.ca

CLIENT AECOM Canada Ltd. PROJECT No.: 112-2204

99 Commerce Drive PROCTOR Test No.: 11

Winnipeg MB R3P 0Y7 LAB No.: HM 007

ATTENTION: Rico Manimbao

PROJECT: Job No. 60672138

Murray Park Rd. - Sturgeon to Cree Crescent

Date Sampled: N/A 27-Jan-22 PROCEDURE A

Sampled By: Client 04-Feb-22 PREPARATION Dry

COMPACTION METHOD Manual

BLOWS PER LAYER 25

Material Type: Clay till NO. OF LAYERS 3

Material Use: Subgrade in-situ MOLD SIZE 100

Maximum Size: 16 mm TH21-01, B1 2'-5' MOLD VOLUME

WEIGHT OF HAMMER 2.5 kg

Test No. 1 2 3 4

1763 1920 2078 2051

10.6 12.7 16.0 19.2

1593 1704 1791 1720
Zero Air Voids

Maximum Dry Density (MDD):

1791 kg/m³
Optimum Moisture Content

16.4 %

STONE CORRECTION (ASTM D 4718)

Retained on 4.75 mm sieve:

5.4 %

Corrected Moisture:

15.7 %

Corrected Maximum Dry Density:

1823 kg/m³

Remarks:

Tested by: E. Santiago Reviewed by:      Paul Bevel

Material Supplier:

Material Source:

Wet Density

Moisture Content

Dry Density

MAXIMUM DRY DENSITY AND MOISTURE CONTENT - Proctor Method (ASTM D698)

MATERIAL INFORMATION

935

Date Received:

Date Tested:

1580

1600

1620

1640

1660

1680

1700

1720

1740

1760

1780

1800

10 11 12 13 14 15 16 17 18 19 20

U
n

it
 W

e
ig

h
t,
 k

g
/m

3

Moisture Content, %

Moisture - Density Relationship



1402 Notre Dame Ave, Winnipeg MB R3E 3G5

Phone: 204-697-3854 Cell: 204-997-1355

Client: AECOM Canada Ltd. Project No.: 112-2204

99 Commerce Drive CBR test No.: 12

Winnipeg MB R3P 0Y7 Lab No.: HM 007

Attention: Rico Manimbao Date sampled:

Project Job No. 60672138 Date Received : 27-Jan-22

Location: Murray Park Rd. - Sturgeon to Cree Crescent Date Tested /By: 09-Feb-22 / ECS

Sample Type: DESCRIPTION Before Soaking After Testing

Source: 14.5

Sampled by: Client MC of top 25mm layer, % 17.7

Optimum Moisture Content: 14.3 % Dry Density, kg/m
3

1810

Maximum Dry Density: 1848 kg/cm
3

Compaction,% 98%

Method of Compaction: CBR, % 4.1

Tested by: ECS Date Tested: 01-Feb-22 Swell, % 1.4

LOAD PENETRATION CURVE

STRESS

  MPa

0 0.01

0.64 0.14

1.27 0.21

1.91 0.25

2.54 0.28

3.81 0.32

5.08 0.36

6.35 0.39

7.62 0.41

8.89 0.43

STANDARD

LOAD CORRECTED

MPa MPa

6.9 0.28

10.3 0.36

Remarks:   4 days soaked

Reviewed by:

Hermie Manalo

2.54 0.28 4.1 -

5.08 0.36 - 3.5

mm ACTUAL
at 2.5 mm penetration at 5.1 mm penetration

MPa

PENETRATION TEST LOAD BEARING RATIO (soaked)

LOAD DATA

PENETRATION

mm

Clay till

TH21-02, B2 2'-5' Moisture Content (MC), %

Standard Proctor

CALIFORNIA BEARING RATIO (CBR) TEST - ASTM D 1883

SAMPLE DATA SPECIMEN DATA
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H. MANALO CONSULTING LTD.

1402 Notre Dame Ave. WPG, MB R3E 3G5

Phone: 204 697-3854  Cell: 204 997-1355

hermie@hmanalo.ca

CLIENT AECOM Canada Ltd. PROJECT No.: 112-2204

99 Commerce Drive PROCTOR Test No.: 12

Winnipeg MB R3P 0Y7 LAB No.: HM 007

ATTENTION: Rico Manimbao

PROJECT: Job No. 60672138

Murray Park Rd. - Sturgeon to Cree Crescent

Date Sampled: N/A 27-Jan-22 PROCEDURE A

Sampled By: Client 01-Feb-22 PREPARATION Dry

COMPACTION METHOD Manual

BLOWS PER LAYER 25

Material Type: Clay till NO. OF LAYERS 3

Material Use: Subgrade in-situ MOLD SIZE 100

Maximum Size: 4.75 mm TH21-02, B2 2'-5' MOLD VOLUME

WEIGHT OF HAMMER 2.5 kg

Test No. 1 2 3 4

1902 2036 2113 2102

9.4 11.9 14.3 17.4

1739 1820 1848 1790
Zero Air Voids

Maximum Dry Density (MDD):

1848 kg/m³
Optimum Moisture Content

14.3 %

STONE CORRECTION (ASTM D 4718)

Retained on 4.75 mm sieve:

%

Corrected Moisture:

14.3 %

Corrected Maximum Dry Density:

1848 kg/m³

Remarks:

Tested by: E. Santiago Reviewed by:      Paul Bevel

MAXIMUM DRY DENSITY AND MOISTURE CONTENT - Proctor Method (ASTM D698)

MATERIAL INFORMATION

935

Date Received:

Date Tested:

Material Supplier:

Material Source:

Wet Density

Moisture Content

Dry Density
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AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Sample Depth (m) Moisture
Content (%)SampleLocation Depth (m) Moisture

Content (%)

2022 Industrial Streets (22-RI-02)

February 9, 2022
EManimbao
December 20, 2022
EManimbao
N/A
AECOM

Varies
Varies
Sask. Ave (King E - Century)
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:

Moisture Content (ASTM D2216-10)

TH21-01G 45.5%
50.6%

0.30 - 0.46 mG1
G2 0.61 - 0.76 m

Location

Standard Test Method for Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass

Sample Number:
Sample Depth:

35.0%
36.5%

G4 1.22 - 1.37 m
G5 1.52 - 1.68 m

-
36.2%

B1 0.61 - 1.52 m
G3 0.91 - 1.07 m

26.4%
-

G2 0.61 - 0.76 m
B2 0.61 - 1.52 m

46.7%
TH21-02G 8.0%

G6 2.44 - 2.59 m
G1 0.30 - 0.46 m

40.3%
50.4%

G5 1.52 - 1.68 m
G6 2.44 - 2.59 m

30.7%
36.1%

G3 0.91 - 1.07 m
G4 1.22 - 1.37 m

25.2%
21.0%

G3 0.91 - 1.07 m
G4 1.22 - 1.37 m

TH21-03G 39.3%
34.0%

G1 0.30 - 0.46 m
G2 0.61 - 0.76 m

TH21-04G 9.1%
24.0%

G1 0.30 - 0.46 m
G2 0.61 - 0.76 m

21.4%
29.5%

G5 1.52 - 1.68 m
G6 2.44 - 2.59 m

14.0%
14.1%

G5 1.52 - 1.68 m
G6 2.44 - 2.59 m

7.9%
11.1%

G3 0.91 - 1.07 m
G4 1.22 - 1.37 m

Page 1 of 1



AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

2022 Industrial Streets (22-RI-02)

March 8, 2022
EManimbao
December 22, 2021
EManimbao
N/A
AECOM

G3
0.91 - 1.07 m
TH21-01G (Saskatchewan-King E-Cent)
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:

Atterberg Limits (ASTM D4318)
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Liquid Limit Plastic Limit
Trial

5.5
6.9
2

5.1
6.3
1

Wet Sample (g)
Dry Sample (g)Dry Sample (g)

Wet Sample (g)
Blows

8.3
4.8

32 27 24
9.0
5.3 5.2

9.0

25.5% 25.7%

Liquid Limit (%): 73.5% Plastic Limit (%): 25.6% Plasticity Index (%): 47.9%

Water Content (%)Water Content (%) 74.1%70.9% 72.7%
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AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

18.6% 18.7%

Liquid Limit (%): 55.8% Plastic Limit (%): 18.7% Plasticity Index (%): 37.1%

Water Content (%)Water Content (%) 56.7%54.0% 55.8%

Wet Sample (g)
Dry Sample (g)Dry Sample (g)

Wet Sample (g)
Blows

8.6
5.5

31 25 22
10.2
6.6 5.8

9.0 6.4
2

5.6
6.7
1

Atterberg Limits (ASTM D4318)
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Liquid Limit Plastic Limit
Trial

5.4

2022 Industrial Streets (22-RI-02)

March 8, 2022
EManimbao
December 22, 2021
EManimbao
N/A
AECOM

G2
0.61 - 0.76 m
TH21-02G (Saskatchewan-King E-Cent)
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:
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AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

11.6% 11.3%

Liquid Limit (%): 29.4% Plastic Limit (%): 11.5% Plasticity Index (%): 17.9%

Water Content (%)Water Content (%) 30.4%28.6% 29.6%

Wet Sample (g)
Dry Sample (g)Dry Sample (g)

Wet Sample (g)
Blows

10.4
8.0

35 25 18
9.2
7.1 6.4

8.3 6.8
2

5.6
6.2
1

Atterberg Limits (ASTM D4318)
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Liquid Limit Plastic Limit
Trial

6.1

2022 Industrial Streets (22-RI-02)

March 8, 2022
EManimbao
December 22, 2021
EManimbao
N/A
AECOM

G4
1.22 - 1.37 m
TH21-04G (Saskatchewan-King E-Cent)
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:
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GRAIN SIZE DISTRIBUTION WINNIPEG GEOTECHNICAL LABORATORY
(ASTM D422-63) 99 Commerce Dr., Winnipeg, MB  R3P 0Y7 Canada

tel (204) 477-5381 fax (431) 800-1210

Job No.: 60672138 Hole No.: TH21-01G (Saskatchewan-King E-Cent)
Client: City of Winnipeg Sample No.: G3
Project : 2022 Industrial Streets (22-RI-02) Depth: 0.91 - 1.07 m
Date Tested: 22-Feb-22 Date Sampled: Varies
Tested By: EManimbao Sampled By: AECOM

Grain Size (mm.) Total Percent
Passing Grain Size (mm.) Grain Size (mm.)

50.0 100.0 4.75 0.0750
38.0 100.0 2.00 0.0496
25.0 100.0 0.825 0.0351
19.0 100.0 0.425 0.0250
12.5 100.0 0.18 0.0177
9.5 100.0 0.15 0.0125
4.75 100.0 0.075 0.0093

0.0067
0.0048
0.0034
0.0025
0.0018
0.0011

Gravel
Sand 1.4%

0.0%
80.2%

Silt
Clay

93.6
90.5
88.9

73.0

85.7
82.5

FINES
Total Percent

Passing

98.4
98.4

98.6

18.4%

79.3

96.8
96.8
96.8

GRAVEL SIZES

Total Percent Passing

SAND SIZES

98.6

100.0

99.2

99.8
100.0

99.6
99.4
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GRAIN SIZE DISTRIBUTION WINNIPEG GEOTECHNICAL LABORATORY
(ASTM D422-63) 99 Commerce Dr., Winnipeg, MB  R3P 0Y7 Canada

tel (204) 477-5381 fax (431) 800-1210

Job No.: 60672138 Hole No.: TH21-02G (Saskatchewan-King E- Cent)
Client: City of Winnipeg Sample No.: G2
Project : 2022 Industrial Streets (22-RI-02) Depth: 0.61 - 0.76 m
Date Tested: 22-Feb-22 Date Sampled: Varies
Tested By: EManimbao Sampled By: AECOM

Grain Size (mm.) Total Percent
Passing Grain Size (mm.) Grain Size (mm.)

50.0 100.0 4.75 0.0750
38.0 100.0 2.00 0.0561
25.0 100.0 0.825 0.0399
19.0 100.0 0.425 0.0284
12.5 100.0 0.18 0.0201
9.5 100.0 0.15 0.0143
4.75 98.3 0.075 0.0105

0.0075
0.0054
0.0039
0.0028
0.0020
0.0011

Gravel
Sand 27.6%

1.7%
49.0%

Silt
Clay

63.8
60.9
57.9

49.0

54.9
51.9

FINES
Total Percent

Passing

69.8
68.3

70.7

21.7%

49.0

66.8
66.8
65.3

GRAVEL SIZES

Total Percent Passing

SAND SIZES

70.7

98.3

74.5

84.0
93.5

79.1
76.3
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GRAIN SIZE DISTRIBUTION WINNIPEG GEOTECHNICAL LABORATORY
(ASTM D422-63) 99 Commerce Dr., Winnipeg, MB  R3P 0Y7 Canada

tel (204) 477-5381 fax (431) 800-1210

Job No.: 60672138 Hole No.: TH21-04G (Saskatchewan-King E- Cent)
Client: City of Winnipeg Sample No.: G4
Project : 2022 Industrial Streets (22-RI-02) Depth: 1.22 - 1.37 m
Date Tested: 22-Feb-22 Date Sampled: Varies
Tested By: EManimbao Sampled By: AECOM

Grain Size (mm.) Total Percent
Passing Grain Size (mm.) Grain Size (mm.)

50.0 100.0 4.75 0.0750
38.0 100.0 2.00 0.0622
25.0 100.0 0.825 0.0445
19.0 97.4 0.425 0.0317
12.5 93.3 0.18 0.0225
9.5 88.9 0.15 0.0160
4.75 83.7 0.075 0.0118

0.0084
0.0060
0.0043
0.0031
0.0022
0.0013

Gravel
Sand

GRAVEL SIZES

Total Percent Passing

SAND SIZES

34.2

83.7

37.8

55.7
69.5

47.4
41.5

FINES
Total Percent

Passing

34.2
31.9

34.2

17.7%

16.5

30.8
29.7
28.6

16.5%
Silt
Clay

27.5
24.2
23.1

16.5

20.9
18.7

49.5%
16.3%
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1402 Notre Dame Ave, Winnipeg MB R3E 3G5

Phone: 204-697-3854 Cell: 204-997-1355

Client: AECOM Canada Ltd. Project No.: 112-2204

99 Commerce Drive CBR test No.: 3

Winnipeg MB R3P 0Y7 Lab No.: HM 007

Attention: Rico Manimbao Date sampled:

Project Job No. 60672138 Date Received : 27-Jan-22

Location: Saskatchewan - Century to King Edward Date Tested /By: 07-Feb-22 / ECS

Sample Type: DESCRIPTION Before Soaking After Testing

Source: 32.4

Sampled by: Client MC of top 25mm layer, % 37.1

Optimum Moisture Content: 32.3 % Dry Density, kg/m
3

1355

Maximum Dry Density: 1377 kg/cm
3

Compaction,% 98%

Method of Compaction: CBR, % 4.5

Tested by: ECS Date Tested: 01-Feb-22 Swell, % 1.51

LOAD PENETRATION CURVE

STRESS

  MPa

0 0.01

0.64 0.14

1.27 0.23

1.91 0.28

2.54 0.31

3.81 0.33

5.08 0.34

6.35 0.36

7.62 0.36

8.89 0.37

STANDARD

LOAD CORRECTED

MPa MPa

6.9 0.31

10.3 0.34

Remarks:   4 days soaked

Reviewed by:

Hermie Manalo

2.54 0.31 4.5 -

5.08 0.34 - 3.3

mm ACTUAL
at 2.5 mm penetration at 5.1 mm penetration

MPa

PENETRATION TEST LOAD BEARING RATIO (soaked)

LOAD DATA

PENETRATION

mm

Clay

TH21-01, B1 2'-5' Moisture Content (MC), %

Standard Proctor

CALIFORNIA BEARING RATIO (CBR) TEST - ASTM D 1883

SAMPLE DATA SPECIMEN DATA
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H. MANALO CONSULTING LTD.

1402 Notre Dame Ave. WPG, MB R3E 3G5

Phone: 204 697-3854  Cell: 204 997-1355

hermie@hmanalo.ca

CLIENT AECOM Canada Ltd. PROJECT No.: 112-2204

99 Commerce Drive PROCTOR Test No.: 3

Winnipeg MB R3P 0Y7 LAB No.: HM 007

ATTENTION: Rico Manimbao

PROJECT: Saskatchewan - Century to King Edward

Century to King Edward

Date Sampled: N/A 27-Jan-22 PROCEDURE A

Sampled By: Client 01-Feb-22 PREPARATION Dry

COMPACTION METHOD Manual

BLOWS PER LAYER 25

Material Type: Clay NO. OF LAYERS 3

Material Use: Subgrade in-situ MOLD SIZE 100

Maximum Size: 4.75 TH21-01, B1 2'-5' MOLD VOLUME

WEIGHT OF HAMMER 2.5 kg

Test No. 1 2 3 4

1651 1756 1828 1804

27.0 29.7 33.2 35.0

1300 1354 1372 1336
Zero Air Voids

Maximum Dry Density (MDD):

1377 kg/m³
Optimum Moisture Content

32.3 %

STONE CORRECTION (ASTM D 4718)

Retained on 4.75 mm sieve:

%

Corrected Moisture:

32.3 %

Corrected Maximum Dry Density:

1377 kg/m³

Remarks:

Tested by: E. Santiago Reviewed by:      Paul Bevel

MAXIMUM DRY DENSITY AND MOISTURE CONTENT - Proctor Method (ASTM D698)

MATERIAL INFORMATION

935

Date Received:

Date Tested:

Material Supplier:

Material Source:

Wet Density

Moisture Content

Dry Density
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1402 Notre Dame Ave, Winnipeg MB R3E 3G5

Phone: 204-697-3854 Cell: 204-997-1355

Client: AECOM Canada Ltd. Project No.: 112-2204

99 Commerce Drive CBR test No.: 4

Winnipeg MB R3P 0Y7 Lab No.: HM 007

Attention: Rico Manimbao Date sampled:

Project Job No. 60672138 Date Received : 27-Jan-22

Location: Saskatchewan - Century to King Edward Date Tested /By: 07-Feb-22 / ECS

Sample Type: DESCRIPTION Before Soaking After Testing

Source: 23.3

Sampled by: Client MC of top 25mm layer, % 29.9

Optimum Moisture Content: 22.9 % Dry Density, kg/m
3

1516

Maximum Dry Density: 1552 kg/cm
3

Compaction,% 98%

Method of Compaction: CBR, % 4.2

Tested by: ECS Date Tested: 01-Feb-22 Swell, % 1.51

LOAD PENETRATION CURVE

STRESS

  MPa

0 0.01

0.64 0.13

1.27 0.20

1.91 0.26

2.54 0.29

3.81 0.31

5.08 0.33

6.35 0.34

7.62 0.36

8.89 0.38

STANDARD

LOAD CORRECTED

MPa MPa

6.9 0.29

10.3 0.33

Remarks:   4 days soaked

Reviewed by:

Hermie Manalo

CALIFORNIA BEARING RATIO (CBR) TEST - ASTM D 1883

SAMPLE DATA SPECIMEN DATA

Clay

TH21-02, B2 2'-5' Moisture Content (MC), %

Standard Proctor

PENETRATION TEST LOAD BEARING RATIO (soaked)

LOAD DATA

PENETRATION

mm

mm ACTUAL
at 2.5 mm penetration at 5.1 mm penetration

MPa

2.54 0.29 4.2 -

5.08 0.33 - 3.2
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H. MANALO CONSULTING LTD.

1402 Notre Dame Ave. WPG, MB R3E 3G5

Phone: 204 697-3854  Cell: 204 997-1355

hermie@hmanalo.ca

CLIENT AECOM Canada Ltd. PROJECT No.: 112-2204

99 Commerce Drive PROCTOR Test No.: 4

Winnipeg MB R3P 0Y7 LAB No.: HM 007

ATTENTION: Rico Manimbao

PROJECT: Job No. 60672138

Saskatchewan - Century to King Edward

Date Sampled: 27-Jan-22 PROCEDURE A

Sampled By: Client 01-Feb-22 PREPARATION Dry

COMPACTION METHOD Manual

BLOWS PER LAYER 25

Material Type: Clay NO. OF LAYERS 3

Material Use: Subgrade in-situ MOLD SIZE 100

Maximum Size: 9.5 mm TH21-02, B2 2'-5' MOLD VOLUME

WEIGHT OF HAMMER 2.5 kg

Test No. 1 2 3 4

1597 1743 1867 1867

16.5 20.0 23.7 27.3

1371 1453 1509 1467
Zero Air Voids

Maximum Dry Density (MDD):

1510 kg/m³
Optimum Moisture Content

24.2 %

STONE CORRECTION (ASTM D 4718)

Retained on 4.75 mm sieve:

6.3 %

Corrected Moisture:

22.9 %

Corrected Maximum Dry Density:

1552 kg/m³

Remarks:

Tested by: E. Santiago Reviewed by:      Paul Bevel

Material Supplier:

Material Source:

Wet Density

Moisture Content

Dry Density

MAXIMUM DRY DENSITY AND MOISTURE CONTENT - Proctor Method (ASTM D698)

MATERIAL INFORMATION

935

Date Received:

Date Tested:
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AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

35.3%
G1 0.30 - 0.46 m
G2 0.61 - 0.76 m

40.0%
52.2%

G5 1.52 - 1.68 m
G6 2.44 - 2.59 m

24.5%
47.1%

G5 1.52 - 1.68 m
G6 2.44 - 2.59 m

27.4%
28.5%

G3 0.91 - 1.07 m
G4 1.22 - 1.37 m

41.0%
37.3%

G3 0.91 - 1.07 m
G4 1.22 - 1.37 m

35.7%
-

G2 0.61 - 0.76 m
B2 0.61 - 1.52 m

TH21-04I 35.1%

35.5%
B1 0.61 - 1.52 m
G3 0.91 - 1.07 m

TH21-02I 44.6%
44.7%

G1 0.30 - 0.46 m
G2 0.61 - 0.76 m

51.9%
TH21-03I 37.1%

G6 2.44 - 2.59 m
G1 0.30 - 0.46 m

35.5%
37.8%

G4 1.22 - 1.37 m
G5 1.52 - 1.68 m

38.4%
44.9%

G5 1.52 - 1.68 m
G6 2.44 - 2.59 m

31.6%
33.8%

G3 0.91 - 1.68 m
G4 1.22 - 1.37 m

-

Sample Date:
Lab Technician:

Moisture Content (ASTM D2216-10)

TH21-01I 33.6%
33.9%

0.30 - 0.46 mG1
G2 0.61 - 0.76 m

Location

Standard Test Method for Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Sample Depth (m) Moisture
Content (%)SampleLocation Depth (m) Moisture

Content (%)

2022 Industrial Streets (22-RI-02)

February 9, 2022
EManimbao
December 21, 2021
EManimbao
N/A
AECOM

Varies
Varies
Saskatchewan (King E-Sherwin)
City of Winnipeg
60672138 Specification:

Field Technician:

Page 1 of 1



AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

23.9% 23.8%

Liquid Limit (%): 75.0% Plastic Limit (%): 23.8% Plasticity Index (%): 51.1%

Water Content (%)Water Content (%) 77.1%73.0% 73.9%

Wet Sample (g)
Dry Sample (g)Dry Sample (g)

Wet Sample (g)
Blows

9.4
5.3

34 29 17
8.6
5.0 5.0

8.8 7.5
2

6.2
7.7
1

Atterberg Limits (ASTM D4318)
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Liquid Limit Plastic Limit
Trial

6.0

2022 Industrial Streets (22-RI-02)

March 8, 2022
EManimbao
December 22, 2021
EManimbao
N/A
AECOM

G2
0.61 - 0.76 m
TH21-01I (Saskatchewan-King E-Sherwin)
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:
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AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

2022 Industrial Streets (22-RI-02)

March 8, 2022
EManimbao
December 22, 2021
EManimbao
N/A
AECOM

G3
0.91 - 1.07 m
TH21-02I (Saskatchewan-King E-Sherwin)
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:

Atterberg Limits (ASTM D4318)
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Liquid Limit Plastic Limit
Trial

5.1
6.4
2

5.3
6.6
1

Wet Sample (g)
Dry Sample (g)Dry Sample (g)

Wet Sample (g)
Blows

9.2
4.9

31 22 15
8.5
4.8 5.0

9.1

25.2% 25.2%

Liquid Limit (%): 81.8% Plastic Limit (%): 25.2% Plasticity Index (%): 56.5%

Water Content (%)Water Content (%) 88.2%78.8% 83.5%
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AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

2022 Industrial Streets (22-RI-02)

March 8, 2022
EManimbao
December 22, 2021
EManimbao
N/A
AECOM

G2
0.61 - 0.76 m
TH21-03I (Saskatchewan-King E-Sherwin)
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:

Atterberg Limits (ASTM D4318)
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Liquid Limit Plastic Limit
Trial

5.0
6.3
2

5.4
6.9
1

Wet Sample (g)
Dry Sample (g)Dry Sample (g)

Wet Sample (g)
Blows

8.1
4.4

31 25 20
7.4
4.1 4.8

8.9

26.5% 26.8%

Liquid Limit (%): 83.0% Plastic Limit (%): 26.7% Plasticity Index (%): 56.4%

Water Content (%)Water Content (%) 84.4%81.4% 82.9%
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GRAIN SIZE DISTRIBUTION WINNIPEG GEOTECHNICAL LABORATORY
(ASTM D422-63) 99 Commerce Dr., Winnipeg, MB  R3P 0Y7 Canada

tel (204) 477-5381 fax (431) 800-1210

Job No.: 60672138 Hole No.: TH21-01I (Saskatchewan-King E-Sherwin)
Client: City of Winnipeg Sample No.: G2
Project : 2022 Industrial Streets (22-RI-02) Depth: 0.61 - 0.76 m
Date Tested: 22-Feb-22 Date Sampled: Varies
Tested By: EManimbao Sampled By: AECOM

Grain Size (mm.) Total Percent
Passing Grain Size (mm.) Grain Size (mm.)

50.0 100.0 4.75 0.0750
38.0 100.0 2.00 0.0518
25.0 100.0 0.825 0.0367
19.0 100.0 0.425 0.0259
12.5 100.0 0.18 0.0185
9.5 100.0 0.15 0.0132
4.75 100.0 0.075 0.0096

0.0069
0.0050
0.0036
0.0026
0.0019
0.0011

Gravel
Sand 5.4%

0.0%
68.7%

Silt
Clay

87.3
85.7
77.8

65.1

74.6
71.4

FINES
Total Percent

Passing

90.5
90.5

94.6

25.9%

68.2

90.5
88.9
87.3

GRAVEL SIZES

Total Percent Passing

SAND SIZES

94.6

100.0

98.4

99.6
100.0

99.2
98.8

0
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100
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GRAIN SIZE DISTRIBUTION CURVE
Sand

Fine Medium Coarse
Silt

Fine Medium Coarse
Gravel

Fine CoarseClay



GRAIN SIZE DISTRIBUTION WINNIPEG GEOTECHNICAL LABORATORY
(ASTM D422-63) 99 Commerce Dr., Winnipeg, MB  R3P 0Y7 Canada

tel (204) 477-5381 fax (431) 800-1210

Job No.: 60672138 Hole No.: TH21-02I (Saskatchewan-King E-Sherwin)
Client: City of Winnipeg Sample No.: G3
Project : 2022 Industrial Streets (22-RI-02) Depth: 0.91 - 1.07 m
Date Tested: 22-Feb-22 Date Sampled: Varies
Tested By: EManimbao Sampled By: AECOM

Grain Size (mm.) Total Percent
Passing Grain Size (mm.) Grain Size (mm.)

50.0 100.0 4.75 0.0750
38.0 100.0 2.00 0.0505
25.0 100.0 0.825 0.0357
19.0 100.0 0.425 0.0253
12.5 100.0 0.18 0.0179
9.5 100.0 0.15 0.0127
4.75 100.0 0.075 0.0093

0.0066
0.0047
0.0033
0.0024
0.0017
0.0010

Gravel
Sand

GRAVEL SIZES

Total Percent Passing

SAND SIZES

97.6

100.0

98.6

99.8
100.0

99.6
99.2

FINES
Total Percent

Passing

95.2
95.2

97.6

13.5%

84.1

95.2
95.2
93.6

84.1%
Silt
Clay

93.6
92.1
90.5

80.9

90.5
84.1

2.4%
0.0%
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GRAIN SIZE DISTRIBUTION CURVE
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Fine Medium Coarse
Silt

Fine Medium Coarse
Gravel

Fine CoarseClay



GRAIN SIZE DISTRIBUTION WINNIPEG GEOTECHNICAL LABORATORY
(ASTM D422-63) 99 Commerce Dr., Winnipeg, MB  R3P 0Y7 Canada

tel (204) 477-5381 fax (431) 800-1210

Job No.: 60672138 Hole No.: TH21-03I (Saskatchewan-King E-Sherwin)
Client: City of Winnipeg Sample No.: G2
Project : 2022 Industrial Streets (22-RI-02) Depth: 0.61 - 0.76 m
Date Tested: 22-Feb-22 Date Sampled: Varies
Tested By: EManimbao Sampled By: AECOM

Grain Size (mm.) Total Percent
Passing Grain Size (mm.) Grain Size (mm.)

50.0 100.0 4.75 0.0750
38.0 100.0 2.00 0.0510
25.0 100.0 0.825 0.0360
19.0 100.0 0.425 0.0257
12.5 100.0 0.18 0.0183
9.5 100.0 0.15 0.0130
4.75 100.0 0.075 0.0096

0.0068
0.0049
0.0035
0.0025
0.0018
0.0010

Gravel
Sand

GRAVEL SIZES

Total Percent Passing

SAND SIZES

96.8

100.0

99.2

99.8
100.0

99.6
99.4

FINES
Total Percent

Passing

93.6
93.6

96.8

17.2%

79.3

92.1
90.5
90.5

79.6%
Silt
Clay

87.3
87.3
85.7

77.8

84.1
80.9

3.2%
0.0%
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1402 Notre Dame Ave, Winnipeg MB R3E 3G5

Phone: 204-697-3854 Cell: 204-997-1355

Client: AECOM Canada Ltd. Project No.: 112-2204

99 Commerce Drive CBR test No.: 5

Winnipeg MB R3P 0Y7 Lab No.: HM 007

Attention: Rico Manimbao Date sampled:

Project Job No. 60672138 Date Received : 27-Jan-22

Location: Saskatchewan - King Edward to Sherwin Date Tested /By: 09-Feb-22 / ECS

Sample Type: DESCRIPTION Before Soaking After Testing

Source: 32.4

Sampled by: Client MC of top 25mm layer, % 37.9

Optimum Moisture Content: 32.2 % Dry Density, kg/m
3

1372

Maximum Dry Density: 1393 kg/cm
3

Compaction,% 98%

Method of Compaction: CBR, % 3.6

Tested by: ECS Date Tested: 03-Feb-22 Swell, % 1.9

LOAD PENETRATION CURVE

STRESS

  MPa

0 0.01

0.64 0.10

1.27 0.18

1.91 0.22

2.54 0.24

3.81 0.27

5.08 0.28

6.35 0.29

7.62 0.30

8.89 0.31

STANDARD

LOAD CORRECTED

MPa MPa

6.9 0.24

10.3 0.28

Remarks:   4 days soaked

Reviewed by:

Hermie Manalo

CALIFORNIA BEARING RATIO (CBR) TEST - ASTM D 1883

SAMPLE DATA SPECIMEN DATA

Clay

TH21-02, B1 2'-5' Moisture Content (MC), %

Standard Proctor

PENETRATION TEST LOAD BEARING RATIO (soaked)

LOAD DATA

PENETRATION

mm

mm ACTUAL
at 2.5 mm penetration at 5.1 mm penetration

MPa

2.54 0.24 3.6 -

5.08 0.28 - 2.7
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H. MANALO CONSULTING LTD.

1402 Notre Dame Ave. WPG, MB R3E 3G5

Phone: 204 697-3854  Cell: 204 997-1355

hermie@hmanalo.ca

CLIENT AECOM Canada Ltd. PROJECT No.: 112-2204

99 Commerce Drive PROCTOR Test No.: 5

Winnipeg MB R3P 0Y7 LAB No.: HM 007

ATTENTION: Rico Manimbao

PROJECT: Job No. 60672138

Saskatchewan - King Edward to Sherwin

Date Sampled: N/A 27-Jan-22 PROCEDURE A

Sampled By: Client 03-Feb-22 PREPARATION Dry

COMPACTION METHOD Manual

BLOWS PER LAYER 25

Material Type: Clay NO. OF LAYERS 3

Material Use: Subgrade in-situ MOLD SIZE 100

Maximum Size: 4.75 TH21-02, B1 2'-5' MOLD VOLUME

WEIGHT OF HAMMER 2.5 kg

Test No. 1 2 3 4

1675 1784 1847 1824

27.1 29.9 32.8 34.6

1318 1373 1390 1355
Zero Air Voids

Maximum Dry Density (MDD):

1393 kg/m³
Optimum Moisture Content

32.2 %

STONE CORRECTION (ASTM D 4718)

Retained on 4.75 mm sieve:

%

Corrected Moisture:

32.2 %

Corrected Maximum Dry Density:

1393 kg/m³

Remarks:

Tested by: E. Santiago Reviewed by:      Paul Bevel

MAXIMUM DRY DENSITY AND MOISTURE CONTENT - Proctor Method (ASTM D698)

MATERIAL INFORMATION

935

Date Received:

Date Tested:

Material Supplier:

Material Source:

Wet Density

Moisture Content

Dry Density
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1402 Notre Dame Ave, Winnipeg MB R3E 3G5

Phone: 204-697-3854 Cell: 204-997-1355

Client: AECOM Canada Ltd. Project No.: 112-2204

99 Commerce Drive CBR test No.: 6

Winnipeg MB R3P 0Y7 Lab No.: HM 007

Attention: Rico Manimbao Date sampled:

Project Job No. 60672138 Date Received : 27-Jan-22

Location: Saskatchewan - King Edward to Sherwin Date Tested /By: 13-Feb-22 / ECS

Sample Type: DESCRIPTION Before Soaking After Testing

Source: 26.0

Sampled by: Client MC of top 25mm layer, % 31.4

Optimum Moisture Content: 25.3 % Dry Density, kg/m
3

1431

Maximum Dry Density: 1446 kg/cm
3

Compaction,% 99%

Method of Compaction: CBR, % 3.3

Tested by: ECS Date Tested: 07-Feb-22 Swell, % 1.7

LOAD PENETRATION CURVE

STRESS

  MPa

0 0.00

0.64 0.10

1.27 0.16

1.91 0.20

2.54 0.23

3.81 0.25

5.08 0.26

6.35 0.27

7.62 0.28

8.89 0.30

STANDARD

LOAD CORRECTED

MPa MPa

6.9 0.23

10.3 0.26

Remarks:   4 days soaked

Reviewed by:

Hermie Manalo

2.54 0.23 3.3 -

5.08 0.26 - 2.5

mm ACTUAL
at 2.5 mm penetration at 5.1 mm penetration

MPa

PENETRATION TEST LOAD BEARING RATIO (soaked)

LOAD DATA

PENETRATION

mm

Clay

TH21-03, B2 2'-5' Moisture Content (MC), %

Standard Proctor

CALIFORNIA BEARING RATIO (CBR) TEST - ASTM D 1883

SAMPLE DATA SPECIMEN DATA
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H. MANALO CONSULTING LTD.

1402 Notre Dame Ave. WPG, MB R3E 3G5

Phone: 204 697-3854  Cell: 204 997-1355

hermie@hmanalo.ca

CLIENT AECOM Canada Ltd. PROJECT No.: 112-2204

99 Commerce Drive PROCTOR Test No.: 13

Winnipeg MB R3P 0Y7 LAB No.: HM 007

ATTENTION: Rico Manimbao

PROJECT: Job No. 60672138

Saskatchewan - King Edward to Sherwin

Date Sampled: N/A 27-Jan-22 PROCEDURE A

Sampled By: Client 07-Feb-22 PREPARATION Dry

COMPACTION METHOD Manual

BLOWS PER LAYER 25

Material Type: Clay NO. OF LAYERS 3

Material Use: Subgrade in-situ MOLD SIZE 100

Maximum Size: 4.75 mm TH21-03, B2 2'-5' MOLD VOLUME

WEIGHT OF HAMMER 2.5 kg

Test No. 1 2 3 4

1634 1747 1824 1799

19.1 22.5 26.6 29.0

1373 1426 1441 1395
Zero Air Voids

Maximum Dry Density (MDD):

1446 kg/m³
Optimum Moisture Content

25.3 %

STONE CORRECTION (ASTM D 4718)

Retained on 4.75 mm sieve:

%

Corrected Moisture:

25.3 %

Corrected Maximum Dry Density:

1446 kg/m³

Remarks:

Tested by: E. Santiago Reviewed by:      Paul Bevel

Material Supplier:

Material Source:

Wet Density

Moisture Content

Dry Density

MAXIMUM DRY DENSITY AND MOISTURE CONTENT - Proctor Method (ASTM D698)

MATERIAL INFORMATION

935

Date Received:

Date Tested:
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AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

43.1%
52.6%

G5 1.52 - 1.68 m
G6 2.44 - 2.59 m

38.3%
36.9%

G3 0.91 - 1.07 m
G4 1.22 - 1.37 m

TH21-03J 38.3%
36.7%

G1 0.30 - 0.46 m
G2 0.61 - 0.76 m

-
G2 0.61 - 0.76 m
B2 0.61 - 1.52 m

50.9%
TH21-02J 43.1%

G6 2.44 - 2.59 m
G1 0.30 - 0.46 m

38.7%
47.5%

G5 1.52 - 1.68 m
G6 2.44 - 2.59 m

40.1%
41.8%

G3 0.91 - 1.07 m
G4 1.22 - 1.37 m

36.9%
39.1%

G4 1.22 - 1.37 m
G5 1.52 - 1.68 m

-
20.7%

B1 0.61 - 1.52 m
G3 0.91 - 1.07 m

41.0%

Sample Date:
Lab Technician:

Moisture Content (ASTM D2216-10)

TH21-01J 39.1%
38.9%

0.30 - 0.46 mG1
G2 0.61 - 0.76 m

Location

Standard Test Method for Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Sample Depth (m) Moisture
Content (%)SampleLocation Depth (m) Moisture

Content (%)

2022 Industrial Streets (22-RI-02)

February 9, 2022
EManimbao
December 21, 2021
EManimbao
N/A
AECOM

Varies
Varies
Saskatchewan Ave. (St. James-Border)
City of Winnipeg
60672138 Specification:

Field Technician:

Page 1 of 1



AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

24.8% 25.0%

Liquid Limit (%): 74.0% Plastic Limit (%): 24.9% Plasticity Index (%): 49.1%

Water Content (%)Water Content (%) 75.7%71.8% 74.1%

Wet Sample (g)
Dry Sample (g)Dry Sample (g)

Wet Sample (g)
Blows

8.1
4.6

34 25 20
8.8
5.1 4.2

7.3 6.1
2

5.7
7.1
1

Atterberg Limits (ASTM D4318)
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Liquid Limit Plastic Limit
Trial

4.9

2022 Industrial Streets (22-RI-02)

March 8, 2022
EManimbao
December 22, 2021
EManimbao
N/A
AECOM

G2
0.61 - 0.76 m
TH21-01J (Saskatchewan-St.James-Border)
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:
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AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

2022 Industrial Streets (22-RI-02)

March 8, 2022
EManimbao
December 22, 2021
EManimbao
N/A
AECOM

G4
1.22 - 1.37 m
TH21-02J (Saskatchewan-St.James-Border)
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:

Atterberg Limits (ASTM D4318)
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Liquid Limit Plastic Limit
Trial

5.5
7.1
2

5.3
6.8
1

Wet Sample (g)
Dry Sample (g)Dry Sample (g)

Wet Sample (g)
Blows

8.1
4.4

29 23 17
8.2
4.5 4.0

7.3

28.4% 29.0%

Liquid Limit (%): 82.6% Plastic Limit (%): 28.7% Plasticity Index (%): 53.9%

Water Content (%)Water Content (%) 83.4%82.3% 82.8%
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AECOM Canada Ltd.
Winnipeg Geotechnical Laboratory
99 Commerce Drive
Winnipeg, Manitoba
R3P 0Y7
Phone: 204 477 5381 Fax: 204 284 2040

2022 Industrial Streets (22-RI-02)

March 8, 2022
EManimbao
December 22, 2021
EManimbao
N/A
AECOM

G3
0.91 - 1.07 m
TH21-03J (Saskatchewan-St.James-Border)
City of Winnipeg
60672138 Specification:

Field Technician:
Sample Date:
Lab Technician:

Atterberg Limits (ASTM D4318)
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Sample Number:
Sample Depth:

Project Name:
Project Number:

Sample Location:
Client:

Date Tested:

Supplier:

Liquid Limit Plastic Limit
Trial

4.8
6.1
2

5.1
6.5
1

Wet Sample (g)
Dry Sample (g)Dry Sample (g)

Wet Sample (g)
Blows

8.8
4.7

28 25 17
9.1
5.1 4.7

8.5

25.8% 25.6%

Liquid Limit (%): 81.1% Plastic Limit (%): 25.7% Plasticity Index (%): 55.4%

Water Content (%)Water Content (%) 86.1%79.7% 81.1%
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GRAIN SIZE DISTRIBUTION WINNIPEG GEOTECHNICAL LABORATORY
(ASTM D422-63) 99 Commerce Dr., Winnipeg, MB  R3P 0Y7 Canada

tel (204) 477-5381 fax (431) 800-1210

Job No.: 60672138 Hole No.: TH21-01J (Saskatchewan-St. James-Border)
Client: City of Winnipeg Sample No.: G2
Project : 2022 Industrial Streets (22-RI-02) Depth: 0.61 - 0.76 m
Date Tested: 22-Feb-22 Date Sampled: Varies
Tested By: EManimbao Sampled By: AECOM

Grain Size (mm.) Total Percent
Passing Grain Size (mm.) Grain Size (mm.)

50.0 100.0 4.75 0.0750
38.0 100.0 2.00 0.0510
25.0 100.0 0.825 0.0360
19.0 100.0 0.425 0.0255
12.5 100.0 0.18 0.0182
9.5 100.0 0.15 0.0130
4.75 100.0 0.075 0.0095

0.0068
0.0049
0.0035
0.0025
0.0018
0.0011

Gravel
Sand

GRAVEL SIZES

Total Percent Passing

SAND SIZES

93.8

100.0

97.0

99.4
100.0

98.6
97.8

FINES
Total Percent

Passing

93.6
93.6

93.8

21.5%

74.6

93.6
92.1
90.5

72.3%
Silt
Clay

90.5
87.3
84.1

68.2

80.9
77.8

6.2%
0.0%
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GRAIN SIZE DISTRIBUTION CURVE
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Fine Medium Coarse
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Fine Medium Coarse
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Fine CoarseClay



GRAIN SIZE DISTRIBUTION WINNIPEG GEOTECHNICAL LABORATORY
(ASTM D422-63) 99 Commerce Dr., Winnipeg, MB  R3P 0Y7 Canada

tel (204) 477-5381 fax (431) 800-1210

Job No.: 60672138 Hole No.: TH21-02J (Saskatchewan-St. James-Border)
Client: City of Winnipeg Sample No.: G4
Project : 2022 Industrial Streets (22-RI-02) Depth: 1.22 - 1.37 m
Date Tested: 22-Feb-22 Date Sampled: Varies
Tested By: EManimbao Sampled By: AECOM

Grain Size (mm.) Total Percent
Passing Grain Size (mm.) Grain Size (mm.)

50.0 100.0 4.75 0.0750
38.0 100.0 2.00 0.0491
25.0 100.0 0.825 0.0354
19.0 100.0 0.425 0.0255
12.5 100.0 0.18 0.0180
9.5 100.0 0.15 0.0127
4.75 100.0 0.075 0.0095

0.0068
0.0049
0.0035
0.0025
0.0018
0.0011

Gravel
Sand 0.0%

0.0%
75.1%

Silt
Clay

90.5
87.3
84.1

68.2

80.9
77.8

FINES
Total Percent

Passing

100.0
96.8

100.0

24.9%

74.6

93.6
93.6
93.6

GRAVEL SIZES

Total Percent Passing

SAND SIZES

100.0

100.0

100.0

100.0
100.0

100.0
100.0
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GRAIN SIZE DISTRIBUTION CURVE
Sand

Fine Medium Coarse
Silt

Fine Medium Coarse
Gravel

Fine CoarseClay



GRAIN SIZE DISTRIBUTION WINNIPEG GEOTECHNICAL LABORATORY
(ASTM D422-63) 99 Commerce Dr., Winnipeg, MB  R3P 0Y7 Canada

tel (204) 477-5381 fax (431) 800-1210

Job No.: 60672138 Hole No.: TH21-03J (Saskatchewan-St. James-Border)
Client: City of Winnipeg Sample No.: G3
Project : 2022 Industrial Streets (22-RI-02) Depth: 0.91 - 1.07 m
Date Tested: 22-Feb-22 Date Sampled: Varies
Tested By: EManimbao Sampled By: AECOM

Grain Size (mm.) Total Percent
Passing Grain Size (mm.) Grain Size (mm.)

50.0 100.0 4.75 0.0750
38.0 100.0 2.00 0.0496
25.0 100.0 0.825 0.0351
19.0 100.0 0.425 0.0248
12.5 100.0 0.18 0.0177
9.5 100.0 0.15 0.0125
4.75 100.0 0.075 0.0091

0.0065
0.0047
0.0033
0.0024
0.0017
0.0010

Gravel
Sand 1.2%

0.0%
89.2%

Silt
Clay

96.8
95.2
93.6

84.1

90.5
90.5

FINES
Total Percent

Passing

98.4
98.4

98.8

9.6%

87.3

98.4
96.8
96.8

GRAVEL SIZES

Total Percent Passing

SAND SIZES

98.8

100.0

99.2

99.8
100.0

99.6
99.4
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1402 Notre Dame Ave, Winnipeg MB R3E 3G5

Phone: 204-697-3854 Cell: 204-997-1355

Client: AECOM Canada Ltd. Project No.: 112-2204

99 Commerce Drive CBR test No.: 1

Winnipeg MB R3P 0Y7 Lab No.: HM 007

Attention: Rico Manimbao Date sampled:

Project Job No. 60672138 Date Received : 27-Jan-22

Location: Saskatchewan - St. James to Border Date Tested /By: 09-Feb-22 / ECS

Sample Type: DESCRIPTION Before Soaking After Testing

Source: 24.7

Sampled by: Client MC of top 25mm layer, % 31.3

Optimum Moisture Content: 24.8 % Dry Density, kg/m
3

1488

Maximum Dry Density: 1525 kg/cm
3

Compaction,% 98%

Method of Compaction: CBR, % 4.5

Tested by: ECS Date Tested: 03-Feb-22 Swell, % 1.6

LOAD PENETRATION CURVE

STRESS

  MPa

0 0.00

0.64 0.13

1.27 0.21

1.91 0.27

2.54 0.31

3.81 0.34

5.08 0.36

6.35 0.38

7.62 0.40

8.89 0.43

STANDARD

LOAD CORRECTED

MPa MPa

6.9 0.31

10.3 0.36

Remarks:   4 days soaked

Reviewed by:

Hermie Manalo

CALIFORNIA BEARING RATIO (CBR) TEST - ASTM D 1883

SAMPLE DATA SPECIMEN DATA

Clay

TH21-01, B1 2'-5' Moisture Content (MC), %

Standard Proctor

PENETRATION TEST LOAD BEARING RATIO (soaked)

LOAD DATA

PENETRATION

mm

mm ACTUAL
at 2.5 mm penetration at 5.1 mm penetration

MPa

2.54 0.31 4.5 -

5.08 0.36 - 3.5
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H. MANALO CONSULTING LTD.

1402 Notre Dame Ave. WPG, MB R3E 3G5

Phone: 204 697-3854  Cell: 204 997-1355

hermie@hmanalo.ca

CLIENT AECOM Canada Ltd. PROJECT No.: 112-2204

99 Commerce Drive PROCTOR Test No.: 1

Winnipeg MB R3P 0Y7 LAB No.: HM 007

ATTENTION: Rico Manimbao

PROJECT: Job No. 60672138

Saskatchewan - St. James to Border

Date Sampled: N/A 27-Jan-22 PROCEDURE A

Sampled By: Client 03-Feb-22 PREPARATION Dry

COMPACTION METHOD Manual

BLOWS PER LAYER 25

Material Type: Clay NO. OF LAYERS 3

Material Use: Subgrade in-situ MOLD SIZE 100

Maximum Size: 19 mm TH21-01, B1 2'-5' MOLD VOLUME

WEIGHT OF HAMMER 2.5 kg

Test No. 1 2 3 4

1709 1787 1863 1867

21.0 23.6 27.1 30.2

1412 1446 1465 1433
Zero Air Voids

Maximum Dry Density (MDD):

1466 kg/m³
Optimum Moisture Content

26.8 %

STONE CORRECTION (ASTM D 4718)

Retained on 4.75 mm sieve:

8.6 %

Corrected Moisture:

24.8 %

Corrected Maximum Dry Density:

1525 kg/m³

Remarks:

Tested by: E. Santiago Reviewed by:      Paul Bevel

Material Supplier:

Material Source:

Wet Density

Moisture Content

Dry Density

MAXIMUM DRY DENSITY AND MOISTURE CONTENT - Proctor Method (ASTM D698)

MATERIAL INFORMATION

935

Date Received:

Date Tested:
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1402 Notre Dame Ave, Winnipeg MB R3E 3G5

Phone: 204-697-3854 Cell: 204-997-1355

Client: AECOM Canada Ltd. Project No.: 112-2204

99 Commerce Drive CBR test No.: 2

Winnipeg MB R3P 0Y7 Lab No.: HM 007

Attention: Rico Manimbao Date sampled:

Project Job No. 60672138 Date Received : 27-Jan-22

Location: Saskatchewan - St. James St  to Border St Date Tested /By: 18-Feb-22 / ECS

Sample Type: DESCRIPTION Before Soaking After Testing

Source: 32.7

Sampled by: Client MC of top 25mm layer, % 38.6

Optimum Moisture Content: 32.5 % Dry Density, kg/m
3

1305

Maximum Dry Density: 1348 kg/cm
3

Compaction,% 97%

Method of Compaction: CBR, % 4

Tested by: ECS Date Tested: 07-Feb-22 Swell, % 1.8

LOAD PENETRATION CURVE

STRESS

  MPa

0 0.01

0.64 0.12

1.27 0.18

1.91 0.24

2.54 0.27

3.81 0.30

5.08 0.32

6.35 0.33

7.62 0.33

8.89 0.34

STANDARD

LOAD CORRECTED

MPa MPa

6.9 0.27

10.3 0.32

Remarks:   4 days soaked

Reviewed by:

Hermie Manalo

2.54 0.27 4.0 -

5.08 0.32 - 3.1

mm ACTUAL
at 2.5 mm penetration at 5.1 mm penetration

MPa

PENETRATION TEST LOAD BEARING RATIO (soaked)

LOAD DATA

PENETRATION

mm

Clay

TH21-02, B2 2'-5' Moisture Content (MC), %

Standard Proctor

CALIFORNIA BEARING RATIO (CBR) TEST - ASTM D 1883

SAMPLE DATA SPECIMEN DATA
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H. MANALO CONSULTING LTD.

1402 Notre Dame Ave. WPG, MB R3E 3G5

Phone: 204 697-3854  Cell: 204 997-1355

hermie@hmanalo.ca

CLIENT AECOM Canada Ltd. PROJECT No.: 112-2204

99 Commerce Drive PROCTOR Test No.: 2

Winnipeg MB R3P 0Y7 LAB No.: HM 007

ATTENTION: Rico Manimbao

PROJECT: Job No. 60672138

Saskatchewan - St. James St  to Border St

Date Sampled: N/A 27-Jan-22 PROCEDURE A

Sampled By: Client 07-Feb-22 PREPARATION Dry

COMPACTION METHOD Manual

BLOWS PER LAYER 25

Material Type: Clay NO. OF LAYERS 3

Material Use: Subgrade in-situ MOLD SIZE 100

Maximum Size: 4.75 TH21-02, B2 2'-5' MOLD VOLUME

WEIGHT OF HAMMER 2.5 kg

Test No. 1 2 3 4

1606 1711 1793 1776

25.9 29.3 33.0 36.3

1275 1323 1348 1304
Zero Air Voids

Maximum Dry Density (MDD):

1348 kg/m³
Optimum Moisture Content

32.5 %

STONE CORRECTION (ASTM D 4718)

Retained on 4.75 mm sieve:

%

Corrected Moisture:

32.5 %

Corrected Maximum Dry Density:

1348 kg/m³

Remarks:

Tested by: E. Santiago Reviewed by:      Paul Bevel

MAXIMUM DRY DENSITY AND MOISTURE CONTENT - Proctor Method (ASTM D698)

MATERIAL INFORMATION

935

Date Received:

Date Tested:

Material Supplier:

Material Source:

Wet Density

Moisture Content

Dry Density
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