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APPENDIX ‘A’ - GEOTECHNICAL REPORT 
 
 
GEOTECHNICAL REPORT FOR: 
 
 

i) Besant Street from Hampstead Avenue to Munroe Avenue 
 
ii) Yale Avenue West from Madeline Street to Winona Street 
 
 

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. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TEST HOLE LOCATION PLANS AND TEST HOLE LOGS 
 

BESANT STREET from Hampstead Avenue to Munroe Avenue 
and 

YALE AVENUE WEST from Madeline Street to Winona Street 
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ASPHALT - 50mm thick
CONCRETE 150mm thick

GRAVEL (20mm GRANULAR FILL) - 50mm thick, sandy, poorly
\graded, fine grained, moist, frozen, dark grey
\CLAY (ORGANIC) - 50mm thick, high plastic, moist, frozen, da
\grey
CLAY - high plastic, moist, grey, some silt, trace sand
- frozen to 0.6m

TEST HOLE TERMINATED AT 2.4m BELOW EXISTING
GROUND SURFACE.
NOTES:
No sloughing or seepage during drilling. Test hole backfllled with
auger cuttings and bentonite. Surface repaired with cold mix
asphalt.

Hydrometer Analysis Results
@ p0.61 m:
Gravel= 0.0%
Sand= 1.6%
SiIt= 15.3%
CIay= 83.1%

PROJECT: Geotechnical Investigation DRILLED BY: Maple Leaf Drilling Ltd. BORE HOLE NO: BI

CLIENT: City of Winnipeg DRILL TYPE: Truck Mounted B-40 PROJECT NO: WX10545
LOCATION: Winnipeg, Manitoba DRILL METHOD: 125mm Solid Stem Auger ELEVATION:

SAMPLE TYPE •Shelby Tube ZN0 Recovery SPT (N) Grab Sample JjlSplit-Pen 1 Core

BACKFILL TYPE •Bentonite — LPea Gravel Drill Cuttings Grout — jffjSlough Sand
A UNcONFINED cOMPRESSION (kPaIA
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SILT - low plastic, very moist to wet, soft, brown, trace sand E

CLAY - silty, high plastic, moist, very stiff, brown to grey

- stiff below 2.3m

I I -iuL I uiiiru I u AT 2.4m BELOW EXISTING
GROUND SURFACE.
NOTES:
No sloughing or seepage during drilling. Test hole backfilled with
auger cuttings and bentonite. Surface repaired with cold mix
asphalt.

PROJECT: Geotechnical Investigation DRILLED BY: Maple Leaf Drilling Ltd. BORE HOLE NO: B2
CLIENT: City of Winnipeg DRILL TYPE: Truck Mounted B-40 PROJECT NO: WX10545
LOCATION: Winnipeg, Manitoba DRILL METHOD: 125mm Solid Stem Auger ELEVATION:

SAMPLE TYPE •Shelby Tube No Recovery SPT (N) Grab Sample jj Split-Pen [Core

BACKFILL TYPE •Bentonite jPea Gravel Ddhl Cuttings 3Grout — Slough Sand
A UNCONFINED COMPRESSION (kPalk
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ASHPALT - 50mm thick
CONCRETE - 150mm thick I/

GRAVEL (20mm GRANULAR FILL) - 50mm thick, sandy, poorly
\graded, fine grained, moist, frozen, dark greyish brown
\CLAY (ORGANIC) - 75mm thick, high plastic, moist, frozen, dark!
\grey
CLAY - silty, high plastic, moist, dark greyish brown
- frozen to 0.9m

- very stiff below 1 .2m
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TEST HOLb I U-(MINATED AT 2.4m BELOW EXISTING
GROUND SURFACE.
NOTES:
No sloughing or seepage duñng drilling. Test hole backfilled with
auger cuttings and bentonite. Surface repaired with cold mix
asphalt.

LOCATION: Winnipeg, Manitoba

PROJECT: Geotechnical Investigation DRILLED BY: Maple Leaf Drilling Ltd. BORE HOLE NO: B3
CLIENT: City of Winnipeg DRILL TYPE: Truck Mounted B-40 PROJECT NO: WX1 0545

DRILL METHOD: 125mm Solid Stem Auger

BACKFILL TYPE • Bentonite Li Pea Gravel DdlI Cuffings

A UNCONFINED COMPRESSION (kPa)A
100 200 300 400

•POCKET PENETROMETER (kPal•
100 200 300 400

ELEVATION:
SAMPLE TYPE •Shelby Tube No Recovery SPT (N) Grab Sample [fJSpIitPen [[Core

C-V
jjGrout ffl1Slough Sand

-I w
0 n_c
m >-
o SOIL. >_ w -J

j n_ F- COMMENTSa Cl)
-J DESCRIPTION ‘a
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0 ASPH ASPHALT - 70mm thick
CONCRETE - 190mm thick 1—e CONC.‘4

a

mottled grey, trace sand,
CLAY - silty, high plastic, moist, dark brown, trace sand, trace
rootletstoO.6m
-frozento0.6m 2

=3

CH

CLAY (FILL) - 100mm thick, silty, high plastic, moist, frozen, = 1

CH - very stiff below O.9m —

=4

- becoming medium plastic below 1 .2m —

:5

SILT - clayey, low plastic, very moist to wet, soft, brown Hydrometer Analysis Results
@ “1 ,52m”:
Gravel= 0.0%
Sand= 0.8%

: 6 Silt= 36.7%
Clay= 62.5%
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CLAY - silty, high plastic, moist, stiff, brown
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SILT - clayey, sandy, low plastic, moist, soft, brown

CLAY - high plastic, moist, very stiff, brown, some silt

TEST HOLE TERMINATED AT 2.4m BELOW wci I
GROUND SURFACE.
NOTES:
No sloughing or seepage during drilling. Test hole backfilled with
auger cuttings and bentonite. Surface repaired with cold mix
asphalt.

PROJECT: Geotechnical Investigation DRILLED BY: Maple Leaf Drilling Ltd. BORE HOLE NO: B4
CLIENT: City of Winnipeg DRILL TYPE: Truck Mounted B-40 PROJECT NO: WX10545
LOCATION: Winnipeg, Manitoba DRILL METHOD: 125mm Solid Stem Auger ELEVATION:
SAMPLE TYPE •Shelby Tube No Recovery SPT (N) Grab Sample Ifl Split-Pen [[Core
BACKFILL TYPE •Bentonite [jPea Gravel DriII Cuttings Grout — jIjSlough Sand

A UNc0NFINED cOMPRESSION (kpa)A
-J uJ100 200 300 400 o °— 0
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Ci)
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ASPHALT - 75mm thick
CONCRETE - 185mm thick I
CLAY (ORGANIC) - 100mm thick, high plastic, moist, frozen, dark

grey
CLAY - silty, high plastic, moist, dark brown to dark grey, trace
sand
- frozen to 0.9m

- very stiff below 1 .2m

ASPH

;0Nc

OH

CH

cL

cH

El

I

//

/

3.5

2

3

4

5

6

7

8

0
C)
0
w
0
>
LU
LU

-J

C)
a
C.)
uJ
F
0
uJ
CD

0

(‘1

0
0

CD
LU
-J

>-
I
LU

z
a
C.)
z
D
0
I
a
CL)
LU
0
U,

U,
0
amec0 AMEC Earth and Environmental

Winnipeg, Manitoba

I LOGGED BY: AL

I Figure No. 8

I COMPLETION DEPTH: 2.4 m
[REVIEWED BY: RB COMPLETION DATE: 21 December2009

Page 1 of 1



I I F I I I I I I
I I I I I I I I I
1,)IIIF III
If.j IF

I I 38

I I I I F I I I
I I F I I I I

.1.1.1.
I I I I I I I I I
I I I I I F I I I
I I I I I I I I I

l’’138’ll ‘I 1’

4
I I I I I F I I I

I I f7 I I I I I

I I I I I F I I I
I I I I I I I I
F I I I I F I I I

..F...i

I I/I I I I I I
I I I F I I I

I I I I I I I I
F I I I I I I I I
F 12 I I I I I I

I I I I I I I I
I I I I I I I I I
I I I I I I I F I

,) I ‘‘‘1’2
I I I F F

I F I I I I I F I
I I I F I I F I
I I I I F I I F
I I I I F I I F F
I I I I I I F

I

F. IL..
I I I I I I I I F
I I I I I F I I
I I I I F I I I I

IF

F’ ‘F ‘‘IF’’ F’’’
I I F I F I F I I
I I I I I I F I I
I I F I I I F I I
I I F F I I F I I
I I F I F I F I I
I I I I I F F I I

F

l...l
I I F F I F F I I

\ASPHALT - 50mm thick
CONCRETE - rubbFe, 125mm thick

GRAVEL (20mm GRANULAR FFLL) - 50mm thick, sandy, poorly
\graded, fine grained, damp to moist, frozen, grey
CLAY - siFty, high plastic, moist, dark grey, trace sand

SILT - cFayey, low to medium plastic, moist, soft, brown

CLAY - silty, high plastic, moist, very stiff, brown, some silt

Hydrometer Analysis Results
@‘0.91m”:
Gravel= 0.0%
Sand= 1.8%
Siltz 31 .0%
Clay= 67.2%

Hydrometer Analysis Results
“1 .83m”:

Gravel= 0.0%
Sand= 2.5%
Silt= 69.6%
Clay= 27.9%

PROJECT: Geotechnical Investigation DRILLED BY: Maple Leaf Drilling Ltd. BORE HOLE NO: Dl
CLIENT: City of Winnipeg DRILL TYPE: Truck Mounted B-40 I PROJECT NO: WX10545
LOCATION: Winnipeg, Manitoba DRILL METHOD: 125mm Solid Stem Auger ELEVATION:
SAMPLE TYPE •Shelby Tube ENo Recovery SPT (N) Grab Sample EUSplit-Pen [[Core

BACKFILL TYPE •Bentonite [JJPea Gravel DrFFI Cuttings []Grout []]]SFough 3]Sand
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35

I I MULE I bKMINMTED AT 2.4m BELuvv bAI I INt3

GROUND SURFACE.
NOTES:
No sloughing or seepage during ddlling. Test hole baokfllled with
auger cuttings and bentonite. Surface repaired with cold mix
asphalt.
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CLAY (FILL) - silty, trace sand, medium to high plastic, moist, E
frozen, dark grey, some wood pieces

CLAY - silty, high plastic, moist, dark grey- frozen to 1 ,5m

- very stiff below 1 .8m —

SILT - low plastic, moist, firm, brown, some sand and clay

TEST HOLE TERMINATED AT 2.4m BELOW EXISTING
GROUND SURFACE.
NOTES:
No sloughing or seepage duhng drilling. Test hole backfilled with
auger cuttings and bentonite. Surface repaired with cold mix
asphalt.

PROJECT: Geotechnical Investigation DRILLED BY: Maple Leaf Drilling Ltd. BORE HOLE NO: D2
CLIENT: City of Winnipeg DRILL TYPE: Truck Mounted B-40 PROJECT NO: WX10545
LOCATION: Winnipeg, Manitoba DRILL METHOD: 125mm Solid Stem Auger ELEVATION:

SAMPLE TYPE IShelby Tube No Recovery SPT (N) Grab Sample ffSpIit-Pen ]lCore
BACKFILL TYPE •Bentonite — jjPea Gravel DriII Cuttings Grout jI11SIough Sand

A UNCONFINED COMPRESSION (kPa)A
100 200 300 400 0. 0

E •POCKETPENETROMETER(kPa)• Cl) SOIL >
0 -100 200 300 400 >.. w

, I— COMMENTSa Cl)- DESCRIPTION °- °-
LU

< co
0PLASTIC MC. LIQUID— • I Cl)

20 40 60 80 —

ASPHALT - 100mm thick

CONCRETE - 125mm thick

GRAVEL (20mm GRANULAR FILL) - 130mm thick, sandy, poorly =
graded, fine grained, moist, frozen, grey
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PROJECT: Geotechnical Investigation DRILLED BY: Maple Leaf Drilling Ltd. BORE HOLE NO: Y3

PLASTIC MC. LIQUID
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LOCATION: Winnipeg, Manitoba

SAMPLE TYPE •Shelby Tube

CLIENT: City of Winnipeg DRILL TYPE: Truck Mounted B-40 PROJECT NO: WX10545

No Recovery

A UNCONFINED COMPRESSION (kPa)A
100 200 300 400

DRILL METHOD: 125mm Solid Stem Auger

BACKI9LL TYPE •Bentonite — [J]Pea Gravel DttII Cuttings ]Grout

E

G)

SPT (N)

•POCKET PENETROMETER (kPa)•
100 200 300 400

-J
0

>-

-J

0
C/)

ELEVATION:

U)
C)
U)
:2

Grab Sample [ill SpIft-Pen

SOIL

CONCRETE - 165mm thick

OP

CH

20mm CRUSHED LIMESTONE FILL

SILT - clayey, medium plastic, moist, light grey
- frozen to 1 .5m

- trace fine sand, tan-brown below O.8m

2

CI

5

4

Hydrometer Analysis Results
@ 0.91 m:
Gravel= 0.0%
Sand= 18.5%
SiIt= 62.0%
CIay= 19.5%

5

CLAY - silty, high plastic moist, very stiff, brown, trace sand
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TEST HOLE TERMINATED AT 2.4m BELOW EXISTING
GROUND SURFACE.
NOTES:
No sloughing or seepage during drilling. Test hole backfilled with
auger cuttings and bentonite. Surface repaired with cold mix
asphalt.
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Hydrometer Analysis Results
@ ‘0.61m”:
Gravel 0.0%
Sand= 1.4%
SiIt= 32.9%
Clay= 65.7%

PROJECT: Geotechnical Investigation DRILLED BY: Maple Leaf Drilling Ltd. BORE HOLE NO: Y4
CLIENT: City of Winnipeg DRILL TYPE: Truck Mounted B-40 PROJECT NO: WX10545
LOCATION: Winnipeg, Manitoba DRILL METHOD: 125mm Solid Stem Auger ELEVATION:
SAMPLE TYPE •Shelby Tube No Recovery SPT(N) Grab Sample WSplit-Pen ICore

BACKFILL TYPE IE3entonite — JjPea Gravel DriII Cuttings Grout ffSIough Sand
A UNCONFINED COMPRESSION (kPaIA

1 UJ100 200 300 400 o a. o
E •POCKETPENETROMETERIkPaII U) SOIL >

: 100 200 300 400 LU
U) LUJa a. Q

PLASTIC MC LIQUID
DESCRIPTION

I— COMMENTS
<LI

< (I)

U) U)

20 40 60 80
CONCRETE - 180mm thick

CLAY (FILL) - silty, high plastic, moist, frozen. dark grey, trace
gravel and sand

eie

I
I

CLAY - silty, high plastic, moist, frozen, mottled grey
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2
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4

5

SILT- low plastic, moist, light grey, some clay =

- frozen to 1 .2m

- stiff below 1 .4m

CLAY - silty, high plastic, moist, very stiff, greyish brown —
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TEST HOLE i rivnw- u AT 2.4m BELOW EXISTING
GROUND SURFACE.
NOTES:
No sloughing or seepage during drilling. Test hole backfilled with
auger cuttings and bentonite, Surface repaired with cold mix
asphalt.
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CLAY - silty, high plastic, moist, frozen, dark grey

lEST HOLE TERMINATED AT 2.4m BELOW EXISTING
GROUND SURFACE,
NOTES:
No sloughing or seepage during drilling. Test hole backfilled with
auger cuttings and bentonite. Surface repaired with cold mix
asphalt.

PROJECT: Geotechnical Investigation DRILLED BY: Maple Leaf Drilling Ltd. BORE HOLE NO: Y5
CLIENT: City of Winnipeg DRILL TYPE: Truck Mounted B-40 PROJECT NO: WX10545
LOCATION: Winnipeg, Manitoba DRILL METHOD: 125mm Solid Stem Auger ELEVATION:
SAMPLE TYPE •Shelby Tube No Recovery SPT (N) Grab Sample [f[]Sp18-Pen [[Core

BACKILL TYPE •Bentonite — LPea Gravel DriIl Cuttings EjGrout — [ffl]Slough ]Sand
A UNCONFINED COMPRESSION IkPaIA
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SILT - clayey, low to medium plastic, moist, frozen, tan-brown,
trace sand
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CLAY - silty, high plastic, moist, very stiff, brown

- stiff below 1 .9m
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SAMPLE TYPE

BACKFILL TYPE

PROJECT: Geotechnical lnvesgation DRILLED BY: Maple Leaf Drilling Ltd. BORE HOLE NO: Y6
CLIENT: City of Winnipeg DRILL TYPE: Truck Mounted B-40 PROJECT NO: WX10545
LOCATION: Winnipeg, Manitoba DRILL METHOD: 125mm Solid Stem Auger ELEVATION:

•Shelby Tube No Recovery SPT (N) Grab Sample

•Bentonite EPea Gravel DriII Cuttings

A UNCONFINED COMPRESSION I
100 200 300

•POCKET PENETROMETER I

100 200 300

a)
PLASTIC MC. LIQUID

I • -

20 40 60 80

Grout

CONCRETE - 180mm thick

CLAY - silty, high plastic, moist, frozen, grey
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- very stiff below 1.1 m
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CLAY - silty, high plastic, moist, very stiff, dark brown

- stiff below 1 .5m
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TEST HOLE TERMINATED AT 2.4m BELOW EXISTING
GROUND SURFACE.
NOTES:
No sioughing during drilling with minor seepage at base of test
hole. Test hole backfilled with auger cuttings and bentonite.
Surface repaired with cold mix asphalt.
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CORE PHOTOS 
 

BESANT STREET from Hampstead Avenue to Munroe Avenue (B1-B4) 
and 

YALE AVENUE WEST from Madeline Street to Winona Street (Y1-Y6) 
 



arnec GEOTECHNICAL INVESTIGATION
BESANT CRESCENT

Earth & Environmental WINNIPEG, MANITOBA
CITY OF WINNIPEG

Drawn: N/A I Scale: N/A December 2009 I Project No: WX1 0545 I Figure: 81

Photo 1: Test Hole Bi: 524 Besant Cres., Northbound Photo 2: Test Hole B2: 518 Besant Cres. Southbound
Lane, 10 m S of S sidewalk at Lane, 65m S of S sidewalk at
Munroe, 1 .9m W of E curb Munroe, 1 .9m E of W curb

P:\Jobs\10500s\10540xs\10545 COW -2009 Streets\1 000- Residential Streets\Core photos B1-B2.doc



504 Besant Cres. Southbound

Lane, 165m S of S Munroe

sidewalk, 1 .9m E of W curb

GEOTECHNICAL INVESTIGATION
BESANT CRESCENT

Earth & Environmental WINNIPEG, MANITOBA
CITY OF WINNIPEG

Drawn: N/A I Scale: N/A December 2009 Project No.: WXI 0545 I Figure: B2

Photo 3: Test Hole B3: 509 Besant Cres., Northbound Photo 4: Test Hole B4:
Lane, 115 m S of S Munroe
sidewalk, 1 .9m E of W curb

P:\Jobs\10500s\10540xs\10545 COW -2009 Streets\1 000- Residential Streets\Core photos B3-B4.doc



GEOTECHNICAL INVESTIGATION
YALE AVENUE WEST

Earth & Environmental WINNIPEG, MANITOBA
CITY OF WINNIPEG

Drawn: N/A Scale: N/A December 2009 Project No.: WX1 0545 Figure: B7

Photo 12: Test Hole Yl: 350 Yale Ave. W., Eastbound Photo 13: Test Hole Y2: 341 Yale Ave. W., Westbound
Lane, 10 m E of E sidewalk at Madeline St., Lane, 60 m E of E sidewalk at Madeline St.,
1.9mNofScurb 1.9mSofNcurb

P:\Jobs\10500s\10540xs\10545 COW -2009 Streets\1 000- Residential Streets\Core photos Y1-Y2.doc



Photo 14: Test Hole Y3: 331 Yale Ave. W., Eastbound
Lane, 110 m E of E sidewalk at Madeline St.,
1.9m N of S curb

Photo 15: Test Hole Y4: 321 Yale Ave. W., Westbound
Lane, 115 m W of W sidewalk at Winona St.,
1.9m S of N curb

arnec’3 GEOTECHNICAL INVESTIGATION
YALE AVENUE WEST

Earth & Environmental WINNIPEG, MANITOBA
CITY OF WINNIPEG

Drawn: N/A I Scale: N/A December 2009 Project No.: WX1 0545 Figure: B8

P:’Jobs\10500s\10540xs\10545 COW -2009 Streets\1 000- Residential Streets\Core photos Y3-Y4.doc



Photo 16: Test Hole Y5: 311 Yale Ave. W., Eastbound

Lane, 65 m W of W sidewalk at Winona St.,

1.9m NofScurb

Photo 17: Test Hole Y6: Westbound Lane, Yale Ave.

W. at 501 Winona, 15 m W of W sidewalk at

Winona St., 1 .9m S of N curb

arnec0 GEOTECHNICAL INVESTIGATION
YALE AVENUE WEST

Earth & Environmental WINNIPEG, MANITOBA
CITY OF WINNIPEG

Drawn: N/A Scale: N/A December 2009 Project No.: WX10545 I Figure: B9

P:\Jobs\10500s\10540xs\10545 COW -2009 Streets\1 000- Residential Streets\Core photos Y5-Y6doc




