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2017 Industrial Street Rehabilitation Program — Sub Surface Investigation GEOTECHRNICAL

1.0 Introduction

This report summarizes the results of the sub-surface investigation completed for the 2017 Industrial
Street Rehabilitation Program. The streets investigation includes Bournais Drive, Beghin Avenue, De
Baets Street and Paquin Road in the St. Boniface Industrial Park area and St Matthews Avenue. The
information collected describes the pavement structure of the existing road as well as the soil
stratigraphy beneath the pavement structure.

2.0 Sub-Surface Investigation and Laboratory Program

For each street, test holes were drilled approximately every 50 m of street length with specific locations
shown in Figure 1 and Figure 2. The test holes were drilled to determine sub-surface conditions
for use in design and construction of the roads.

The sub-surface investigation was conducted between April 24™ and April 27, 2017. The test holes
were drilled to a depth of 3.1 m below road surface by Paddock Drilling Ltd. using a Canterra CT 250
truck mounted drill rig equipped with 125 mm diameter solid stem augers. The pavement structure
(asphalt or concrete) was cored by Paul Bevel of Trek Geotechnical, using a portable coring press
equipped with a hollow 150 mm diameter diamond core drill bit. The sub-surface conditions were
observed during drilling were visually classified by Shane Broderick of TREK. Other pertinent
information such as groundwater and drilling conditions were also recorded during drilling. Disturbed
(auger cuttings) samples retrieved during the sub-surface investigation were transported to TREK’s
material testing laboratory for further testing. Core samples were also retrieved and logged at TREK’s
material testing laboratory.

The laboratory testing program consisted of moisture content determination, Atterberg limits, and grain
size analysis (mechanical sieve and hydrometer methods). Information gathered for the St. Boniface
Area (Appendix A) and St. Matthews Avenue (Appendix B) are included in separate appendices. The
information provided in the Appendices includes test hole logs, laboratory testing summary tables, and
photos of the pavement cores.

Test hole locations are noted on the test hole logs and shown on Figure 01 and Figure 02 based on
measured distances from the nearest address, edge of pavement or other permanent features.

3.0 Closure

The geotechnical information provided in this report is in accordance with current engineering
principles and practices (Standard of Practice). The findings of this report were based on information
provided (field investigation and laboratory testing). Soil conditions are natural deposits that can be
highly variable across a site. If subsurface conditions are different than the conditions previously
encountered on-site or those presented here, we should be notified to adjust our findings if necessary.

All information provided in this report is subject to our standard terms and conditions for engineering
services, a copy of which is provided to each of our clients with the original scope of work, or a mutually
executed standard engineering services agreement. If these conditions are not attached, and you are
not already in possession of such terms and conditions, contact our office and you will be promptly
provided with a copy.

This report has been prepared by TREK Geotechnical Inc. (the Consultant) for the exclusive use of
KGS Group (the Client) and their agents for the work product presented in the report. Any findings or
recommendations provided in this report are not to be relied upon by any third parties, except as agreed
to in writing by the Client and Consultant prior to use.
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EXPLANATION OF FIELD AND
LABORATORY TESTING

GENERAL NOTES

1. Classifications are based on the United Soil Classification System and include consistency, moisture, and color. Field descriptions have been modified to reflect results
of laboratory tests where deemed appropriate.

2. Descriptions on these test hole logs apply only at the specific test hole locations and at the time the test holes were drilled. Variability of soil and groundwater
conditions may exist between testhole locations.

3. When the following classification terms are used in this report or test hole logs, the primary and secondary soil fractions may be visually estimated.
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EXPLANATION OF FIELD AND
LABORATORY TESTING

LEGEND OF ABBREVIATIONS AND SYMBOLS

LL - Liquid Limit (%) Y Water Level at Time of Drilling
PL - Plastic Limit (%) N
P - Plasticity Index (%) ¥ Water Level at End of Drilling
MC - Moisture Content (%) ¥ Water Level After Drilling as
SPT - Standard Penetration Test Indicated on Test Hole Logs

RQD- Rock Quality Designation
Qu - Unconfined Compression
Su - Undrained Shear Strength
VW - Vibrating Wire Piezometer
S| - Slope Inclinometer

FRACTION OF SECONDARY SOIL CONSTITUENTS ARE BASED ON THE FOLLOWING TERMINOLOGY

TERM EXAMPLES PERCENTAGE
and and CLAY 35 to 50 percent
"y" or "ey" clayey, silty 20 to 35 percent
some some silt 10 to 20 percent
trace trace gravel 1 to 10 percent

TERMS DESCRIBING CONSISTENCY OR COMPACTION CONDITION

The Standard Penetration Test blow count (N) of a non-cohesive soil can be related to compactness condition
as follows:

Descriptive Terms SPT (N) (Blows/300 mm)
Very loose <4
Loose 4t010
Compact 10 to 30
Dense 30 to 50
Very dense > 50

The Standard Penetration Test blow count (N) of a cohesive soil can be related to its consistency as follows:

Descriptive Terms SPT (N) (Blows/300 mm)
Very soft <2
Soft 2to4
Firm 4t08
Stiff 8to 15
Very stiff 1510 30
Hard > 30

The undrained shear strength (Su) of a cohesive soil can be related to its consistency as follows:
Undrained Shear

Descriptive Terms Strength (kPa)
Very soft <12
Soft 12 to 25
Firm 25 to 50
Stiff 50 to 100
Very stiff 100 to 200

Hard > 200
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Appendix A

Test Hole Logs, Lab Testing Summary & Pavement Core Photos -
Bournais Drive, Beghin Avenue, De Baets Street and Paquin Road



Sub-Surface Log

Test Hole TH17-01

10f1

Client:

Project Name: _2017 Industrial Streets - St. Boniface

KGS Group Project Number:

Location:

0012-006-00

UTM N-640592, E-5528105

Contractor: Paddock Drilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 26 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)

Particle Size Legend:

WA Fines clay  [[]]]] sit Sand

EIJ Gravel

Cobbles H Boulders

5 [m] BL:(lh/Unait Wit Undrained Shear
5 g £ |16 17 LY S Strength (kPa)
< -g Iz‘ = ~rtinla Qima 10/ Test Type
8E| & MATERIAL DESCRIPTION o = Paricie Size (1) 4 Torvane A
A= @ al © |0 20 40 60 80 100 & Pocket Pen. i
3 El g Vo XQui
® Sl E O Field Vane O
@ lo 20 40 60 80100(0 50 100 150 200250
CONCRETE (190 mm THICK) I oot
I SAND and GRAVEL (FILL) - trace clay, trace silt
- light brown, moist, compact, sub-angular to sub-rounded
] - poorly graded fine sand to fine gravel (<20 mm dia.) Gos '@
E - "pit run"
—0.5—_
CLAY (Fill) - silty, trace sand, trace gravel (<20 mm dia.), trace organics
[ ] - mottled black to grey
- moist, stiff to very stiff G09 ® & o
] - high plasticity
1.0
1 G10 o L]
B —_7 CLAY - silty, trace sand, trace precipitates (sulphates, <20 mm dia.), trace organics
i between 1.2 m and 1.7 m, silt inclusions (<20 mm dia.) below 1.2 m o1t Py A o
1 - mottled dark brown to green
[ 4 5] - moist, stiff to very stiff
o - high plasticity
/ G12 ® L
- 4 % Gl3| @ A =
—2.0{%
I/ Gl4| @ ]
—2.5—_%
3% G15 [ ) o
3.0 A

END OF TEST HOLE AT 3.1 m IN CLAY

Notes:

1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to
surface.

3) Test hole located on Bournais Drive, 340 m north from Dugald Road, southbound lane,

1.7 m east from west curb. (5528105m N 640592m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick

Reviewed By: _Nelson Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-02

10f1

Client: KGS Group Project Number: _0012-006-00

Project Name: _2017 Industrial Streets - St. Boniface Location:

UTM N-640576, E-5528022

Contractor: Paddock Drilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 26 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)

Particle Size Legend: /)] Fines clay  [[]]]] sit sand  [FR] Gravel

Cobbles H Boulders

5 ] B'-:('hlunait Wit Undrained Shear
5 g £ |16 17 LY S Strength (kPa)
< -g Iz‘ = ~rtinla Qima 10/ Test Type
8E| & MATERIAL DESCRIPTION o = Paricie Size (1) 4 Torvane A
A= @ al © |0 20 40 60 80 100 & Pocket Pen. i
3 El g Vo XQui
® Sl E O Field Vane O
@ lo 20 40 60 80100(0 50 100 150 200250
CONCRETE (190 mm THICK)
C02
I SAND and GRAVEL (FILL) - trace clay, trace silt
- light brown, moist, compact, sub-angular to sub-rounded Gola |@
- poorly graded fine sand to fine gravel (<20 mm dia.), "pit run"
—0.5— CLAY (Fill) - some silt
i - mottled dark grey to black G0 g o«
- moist, stiff to very stiff
- high plasticit
- ] anp y G02 ® VA - |
- 0_: - silty below 0.9 m
] G03 ) -
] G04 [ I - |
1.5
G05 ® A
:7 CLAY - some silt, trace sand, trace gravel, trace precipitates (sulphates, <10 mm dia.),
] trace oxidation
2.0 - mottled brown
] - moist, firm to stiff
] % - high plasticity Go6 | 2
25%
3% Go7 ° o
3.0 A

END OF TEST HOLE AT 3.1 m IN CLAY

Notes:

1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to
surface.

3) Test hole located on Bournais Drive, 250 m north from Dugald Road, northbound lane,
1.7 m west from east curb. (5528022m N 640576m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick Reviewed By: _Nelson Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-03

10f1

Client:

KGS Group

Project Name: _2017 Industrial Streets - St. Boniface

Project Number:

0012-006-00

Location:

UTM N-640571, E-5527937

Contractor: Paddock Drilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 26 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)

Particle Size Legend:

% Fines

Sand

EIJ Gravel

Cobbles H Boulders

—3.0

5 [m] BL:(lh/Unait Wit Undrained Shear
5 g £ |16 17 LY S Strength (kPa)
s_| € A E . — Test Type
SE| & MATERIAL DESCRIPTION o Z Paricie Size (1) 4 Torvane A
A= @ 8| @ |0 20 40 60 80 100 & Pocket Pen. f
k] §l & R e X QuX
® Sl E O Field Vane O
@ lo 20 40 60 80100(0 50 100 150 200250
CONCRETE (210 mm THICK)
C03
- SAND and GRAVEL (FILL) - trace clay, trace silt
- light brown, moist, compact, sub-angular to sub-rounded G16 |@
- poorly graded fine sand to fine gravel (<20 mm dia.), "pit run"
—0.5— CLAY (FILL) - silty, some sand, trace gravel, trace silt inclusions (<30 mm dia.) Gi7 :::: Ade
] - black ot
- moist, stiff to very stiff
- high plasticit
- ] anp y G18 ( VAN - |
1.0
] G19 ® Pa\ - |
B —_7 CLAY - silty, trace precipitates (sulphates <15 mm dia.), trace oxidation, trace organics
i - light brown to brown
1 / - moist, stiff to very stiff G20 ® ol
[ ] - high plasticity
1.5 /
:% G21 ® -
20%
I/ G22 o -]
—2.5—_%
3% 623 ° N
7

END OF TEST HOLE AT 3.1 m IN CLAY

Notes:

1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to

surface.

3) Test hole located on Bournais Drive, 170 m north from Dugald Road, southbound lane,

1.7 m east from west curb. (5527937m N 640571m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick

Reviewed By: _Nelson Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-04

10f1

Client:

KGS Group

Project Name: _2017 Industrial Streets - St. Boniface

Project Number:

0012-006-00

Location:

UTM N-640574, E-5527843

Contractor: Paddock Drilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 26 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)

Particle Size Legend:

D) Fines cay  [[[I]] sit

Sand

EIJ Gravel

Cobbles H Boulders

—3.0

5 [m] BL:(lh/Unait Wit Undrained Shear
5 g £ |16 17 LY S Strength (kPa)
s_| € el 3 Particle Size (%) Jestipe
Q. > [0) orvane
gE| & MATERIAL DESCRIPTION 8ol w0 o0 ool ehgerens
S Qu
? 3| & FLoMe W O Field Vane O
@ Jo 20 40 60 80100{0 50 100 150 200250
CONCRETE (210 mm THICK)
Co4
- SAND and GRAVEL (FILL) - trace clay, trace silt
- light brown, moist, compact, sub-angular to sub-rounded G2 | @
- poorly graded fine sand to fine gravel (<20 mm dia.), "pit run"
—0.5— CLAY (FILL) - silty, trace sand, trace fine gravel (<15 mm dia.) G5 ::: &
] - black o°
- moist, stiff
- intermediate plasticit
- plastiely 626 ° o
[ _ SILT - clayey N
1.0 - brown 027 i N
- moist, soft N
- low plasticity °
- ] CLAY - silty, trace oxidation
i - light to dark brown
1 / - moist, stiff to very stiff G28 o oA
| 15 1 - high plasticity
1.5 /
:% G29 ) A
—2.0—_é - trace silt inclusions (<30 mm dia.) below 2.0 m
I/ G30 ° -
—2.5—_%
3% G31 [ &
7

END OF TEST HOLE AT 3.1 m IN CLAY
Notes:
1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to

surface.

3) Test hole located on Bournais Drive, 75 m north from Dugald Road, northbound lane,

5.5 m east from west curb. (5527843m N 640574m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick

Reviewed By: _Nelson Ferreira

Project Engineer:

Nelson Ferreira




SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Sub-Surface Log

Test Hole TH17-05

10f1

Client: KGS Group Project Number:

0012-006-00

Project Name: _2017 Industrial Streets - St. Boniface Location:

UTM N-640567, E-5527756

Contractor: Paddock Dirilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 26 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)
Particle Size Legend: ] Fines [/ clay  [[[]]] sit sand  [FR] Gravel Cobbles [l Boulders
5 ] B'-:('hlunait Wit Undrained Shear
5 gl S |6 17 VML 0 2 Strength (kPa)
< -g Iz‘ g Particle Size (%) Test Type
B s zZ aiuCie OiZe (7o A Torvane A
8 El o MATERIAL DESCRIPTION %_ L |0 20 40 60 80 100 & Pocket Pen. &
3 £l g Vo X QuX
® Sl E O Field Vane O
@ Jo 20 40 60 80100{0 50 100 150 200250
-ASPHALT (110 mm THICK) Il cos
; CONCRETE (190 mm THICK)
C05
CLAY - silty, some sand, some gravel (<25 mm dia.)
- light brown to brown
- moist, stiff G32 o Al
] / - high plasticity
- -% G33 ® pay -
- 0_/ - trace sand, trace gravel between 0.9 mand 1.2 m
] % 634 ° 7
u —/ - trace silt inclusions (<50 mm dia.) below 1.2 m
] / G35 ° .
1.5
] SILT - clayey, trace oxidation, some silt inclusions (<50 mm dia.)
- light brown, soft
[ ] - moist, soft to firm G36 4 -
- intermediate plasticity
] CLAY - some silt, trace sand, trace oxidation, trace silt inclusions (<25 mm dia.)
1 - mottled light brown to brown
—2-0—_/ - moist, stiff
] - high plasticit
_ % gh plasticlty G37 ° -
25%
[ _% - silty below 2.7 m
] / G38 ° .
3.0 A

END OF TEST HOLE AT 3.1 m IN CLAY

Notes:

1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to
surface.

3) Test hole located on Beghin Avenue, 25 m south from Dugald Road, southbound lane,
6.0 m east from west curb. (5527756m N 640567m E)

Logged By: _Shane Broderick Reviewed By: _Nelson Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-06

10f1

Client: KGS Group Project Number:

0012-006-00

Project Name: _2017 Industrial Streets - St. Boniface Location:

UTM N-640578, E-5527672

Contractor: Paddock Drilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 26 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)

WA Fines clay  [[]]]] sit Sand

Particle Size Legend:

EIJ Gravel

Cobbles H Boulders

5 [m] BL:(lh/Unait Wit Undrained Shear
5 g £ |16 17 LY S Strength (kPa)
< -g Iz‘ = ~rtinla Qima 10/ Test Type
SEl & MATERIAL DESCRIPTION o Z Partidie Size (%) 4 Torvane A
A= @ al © |0 20 40 60 80 100 & Pocket Pen. i
3 £l g Vo XQui
® Sl E O Field Vane O
@ lo 20 40 60 80100(0 50 100 150 200250
CONCRETE (190 mm THICK)
C06
I SAND and GRAVEL (FILL) - trace clay, trace silt
- light brown, moist, compact, sub-angular to sub-rounded G47 ®
- poorly graded fine sand to fine gravel (<20 mm dia.), "pit run"
—0.5— CLAY (FILL)- silty, trace sand, trace gravel, mottled dark grey, moist, stiff to very stiff G48 ° &
i - high plasticity
:7 CLAY - silty, trace sand, trace oxidation, trace silt inclusions (<20 mm dia.)
I - mottled greenish brown to dark grey
1 / - moist, stiff to very stiff G49 g ok
:/ - high plasticity
1.0 /
] / G50 ® pax - |
—1 5— %
:% G52 ® A
—2.0—:%
] % G53 [ -
] A
SILT - clayey, trace oxidation
- light brown to brown, moist to wet, soft, low plasticity G54 ® -
SILT and CLAY - trace oxidation, trace silt inclusions (<30 mm dia.)
- light to dark brown
- moist, stiff -
- high plasticity 55 ° e

END OF TEST HOLE AT 3.1 m IN SILT and CLAY

Notes:

1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to
surface.

3) Test hole located on Beghin Avenue, 100 m north from Dugald Road, northbound lane,
5.9 m west from east curb. (5527672m N 640578m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick Reviewed By: _Nelson Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-07

10f1

Client:

Project Name: _2017 Industrial Streets - St. Boniface

KGS Group

Project Number:

0012-006-00

Location:

UTM N-640567, E-5527605

Contractor: Paddock Drilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 26 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)

Particle Size Legend:

D) Fines cay  [[[I]] sit

Sand

EIJ Gravel

Cobbles H Boulders

—3.0

5 [m] BL:(lh/Unait Wit Undrained Shear
5 g £ |16 17 LY S Strength (kPa)
< -g Iz‘ = ~rtinla Qima 10/ Test Type
8E| & MATERIAL DESCRIPTION o = Paricie Size (1) 4 Torvane A
A= @ al © |0 20 40 60 80 100 & Pocket Pen. i
3 £l g Vo XQui
® Sl E O Field Vane O
@ Jo 20 40 60 80100{0 50 100 150 200250
CONCRETE (175 mm THICK) I o7
[ ] Silt and CLAY - some sand ::::.,
- light brown, soft to firm, loose Ceoe?
- intermediate plasticity 639 boels
—0.5—: B0
] CLAY - silty, trace sand, trace gravel (<20 mm dia.) , trace silt inclusions (<25 mm dia.)
[ ] - mottled dark grey to black
1 / - moist, stiff G40 L4 >
1 / - high plasticity
1.0 /
] / G41  J VAN -
:% G42 ® A -]
—1 5— %
:% G43 ® At
:% - trace precipitates (sulphates, <10 mm dia.) below 1.8 m
2.0 /
] G44 ® -\
SILT and CLAY - clayey, some oxidation, trace silt inclusions (<30 mm dia.)
- - light to dark brown
] - moist, stiff
. - intermediate plasticity G45 ° A
[ > 5] CLAY - silty, trace silt inclusions (<25 mm dia.)
] - mottled greenish brown
j - moist, stiff
] / - high plasticity
3/ G46 ® - 7N
7

END OF TEST HOLE AT 3.1 m IN CLAY
Notes:
1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to

surface.

3) Test hole located on Beghin Avenue, 175 m south from Dugald Road, southbound

lane, 6.0 m east from west curb. (5527605m N 640567m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick

Reviewed By: _Nelson Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-08

10f1

Client:

KGS Group

Project Number:

Project Name: _2017 Industrial Streets - St. Boniface

Location:

0012-006-00

UTM N-640565, E-5527504

Contractor: Paddock Dirilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 26 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)
Particle Size Legend: ] Fines [/ clay  [[[]]] sit sand  [FR] Gravel Cobbles [l Boulders
5 [m] BL:(lh/Unait Wit Undrained Shear
5 g £ |16 17 LY S Strength (kPa)
< -g Iz‘ = ~rtinla Qima 10/ Test Type
SEl & MATERIAL DESCRIPTION o Z Partidie Size (%) 4 Torvane A
A= @ 8| @ |0 20 40 60 80 100 & Pocket Pen. f
k] §l & R e X QuX
® Sl E O Field Vane O
@ o 20 40 60 80100{0 50 100
CONCRETE (180 mm THICK)
Co8
I SAND and GRAVEL (FILL) - trace clay, trace silt
- light brown, moist, compact, sub-angular to sub-rounded [ )
] - poorly graded fine sand to fine gravel (<20 mm dia.) G56 o
E - "pit run"
—0.5—_
CLAY (FILL) - silty, trace sand, trace gravel
[ ] - light brown to dark grey
- moist, stiff @57 L d o
] - high plasticity
1 o - trace silt inclusions (<25 mm dia.) below 0.9 m
] G58 ® A
] SILT - clayey
- light to dark brown
1 - moist, soft G59 14 ol
[ 4 5] - low plasticity
i CLAY - silty
] - light to dark brown
[ _'/ - moist, stiff G60 g 4
] / - high plasticity
_2-0__% - trace precipitates (sulphates, <10 mm dia.), mottled dark grey below 2.0 m
] / G61 [ A
SILT - clayey, trace oxidation
- light brown, moist 662 ° >
[ 5_‘ - soft, low plasticity
] CLAY - silty, trace precipitates (sulphates<10 mm dia.)
] - light to dark brown
] - moist, stiff
/ - high plasticity 63 ° o
3.0 A

END OF TEST HOLE AT 3.1 m IN CLAY

Notes:

1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to
surface.

3) Test hole located on De Baets Street, 30 m east from Beghin Ave, eastbound lane, 1.7
m north from south curb. (5527504m N 640565m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick

Reviewed By: _Nelson Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-09

10f1

Client:

KGS Group

Project Name: _2017 Industrial Streets - St. Boniface

Project Number:

Location:

0012-006-00

UTM N-640664, E-5527472

Contractor: Paddock Drilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 27 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)

Particle Size Legend:

D) Fines cay  [[[I]] sit

Sand

)

Gravel

Cobbles H Boulders

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

5 [m] BL:(lh/Unait Wit Undrained Shear
5 g £ |16 17 LY S Strength (kPa)
< -g Iz‘ é Particle Size (n/) M%
"é‘-/-\ S, ) aruvic uILc \ /0 A Torvane A
oE| @ MATERIAL DESCRIPTION al © |0 20 40 60 80 100 & Pocket Pen. &
=) = El = L L L L X QuX
@ 3 5 i OField Vane O
@ lo 20 40 60 80100(0 50 100 150 200250
CONCRETE (170 mm THICK) I 09
A g
[ ] SAND and GRAVEL (FILL) - trace clay, trace silt
- light brown, moist, compact, sub-angular to sub-rounded G104 | @
1 - poorly graded fine sand to fine gravel (<20 mm dia.)
1 - "pit run"
—0.5—_7 CLAY - silty, some sand, trace gravel to 0.6 m, trace oxidation G105 ) A .
] - light brown to dark green
1 / - moist, firm to stiff
[ ] - high plasticity
% - trace organics between 0.6 m and 0.9 m G106 L A
1 .0—'/
1 / Glo7| @ A o
B —_/ - trace oxidation, trace silt inclusions (<35 mm dia.) below 1.2 m
] / G108 [ A
—1 5— %
:/ G109 o VN -
SILT - clayey, trace oxidation
1 - light brown
2.0 - moist, soft G110 g oo
- low plasticity
] G111 °
2.5
1 G112 [ ]
—3.0—
END OF TEST HOLE AT 3.1 m IN SILT
Notes:
1) No sloughing or seepage observed.
2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to
surface.
3) Test hole located on De Baets Street, 135 m east from Beghin Ave, westbound lane,
1.7 m south from north curb. (6527472m N 640664m E)
Logged By: _Shane Broderick Reviewed By: _Nelson Ferreira Project Engineer: _Nelson Ferreira




Sub-Surface Log

Test Hole TH17-10

10f1

Client:

Project Name: _2017 Industrial Streets - St. Boniface

KGS Group Project Number:

Location:

0012-006-00

UTM N-640795, E-5527416

Contractor: Paddock Drilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 26 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)

Particle Size Legend:

WA Fines clay  [[]]]] sit Sand

EIJ Gravel

Cobbles H Boulders

—3.0

5 [m] BL:(lh/Unait Wit Undrained Shear
5 g £ |16 17 LY S Strength (kPa)
< -g Iz‘ = Particle Size (%) Test Type
B s zZ arniCic SiZe { /v A Torvane A
oE| @ MATERIAL DESCRIPTION %_ L |0 20 40 60 80 100 & Pocket Pen. &
=) = gl o ! L L L X QuX
@ 3 5 T o OField Vane O
@ lo 20 40 60 80100(0 50 100 150 200250
CONCRETE (160 mm THICK) I c10
SAND and GRAVEL (FILL) - trace clay, trace silt
] - light brown, moist, compact, Sub angular to Sub rounded Get | @
- poor graded, fine sand to gravel (<20 mm dia.), "pit run"
—0.5—_ CLAY (FILL) - silty, some sand, trace gravel G65 ° Al
- black
- moist, stiff
[ ] - high plasticity
- mottled greenish dark grey, trace (precipitates (sulphates) (<5 mm dia.) below 0.6 m G66 ® AL
1.0
] G67 [ ] £
- —_7 CLAY - silty, trace precipitates (sulphates, <50 mm dia.), some silt inclusions (<25 mm
] dia.)
/ - light brown to dark grey G68 o o
[ 4 5] - moist, stiff
' / - high plasticity
] % G69 [ 2
—2.0—:%
] % G70 o Y-
25%
3% G71 [ o
7

END OF TEST HOLE AT 3.1 m IN CLAY

Notes:

1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to
surface.

3) Test hole located on De Baets Street, 270 m east from Beghin Ave, eastbound lane,
1.7 m north from south curb. (6527416m N 640795m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick

Reviewed By: _Nelson Ferreira

Project Engineer:

Nelson Ferreira




Test Hole TH17-11

Sub-Surface Log e

Client: KGS Group Project Number: _0012-006-00
Project Name: _2017 Industrial Streets - St. Boniface Location: UTM N-640920, E-5527375
Contractor: Paddock Dirilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 27 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)
Particle Size Legend: ] Fines [/ clay  [[[]]] sit sand  [FR] Gravel Cobbles [l Boulders
5 [m] BL:(lh/Unait Wit Undrained Shear
5 gl S |6 17 VML 0 2 Strength (kPa)
s _| A —— Test Type
&gl & MATERIAL DESCRIPTION ol Z Partidie Size (%) A Torvane &
A= @ 8| @ |0 20 40 60 80 100 & Pocket Pen. f
k] §l & R e X QuX
® Sl E O Field Vane O
@ Jo 20 40 60 80100{0 50 100 150 200250
CONCRETE (185 mm THICK) I o1
[ SAND and GRAVEL (FILL) - trace clay, trace silt IBEOBOOOC AKX
1 - light brown, moist, compact, sub-angular to sub-rounded G9% BOSOHS ." ‘
i - poorly graded fine sand to fine gravel (<20 mm dia.), "pit run" 0200000000 T >
L B — : 2%6%6%6%%% . @) @
0.5 / CLAY - silty, some sand, trace gravel (<20 mm dia.) G97 °® A

- mottled brown to dark brown, moist, stiff, high plasticity

] SILT and CLAY
I - light to dark brown
- moist, soft to firm o8 o o
- high plasticity
CLAY - silty, trace oxidation, trace silt inclusions (<30 mm dia.)
- light brown to brown
- moist, stiff to very stiff
- intermediate plasticity

—1.0—
G99 o A -]

G100 [ VA -]

—1.5—_

SILT - clayey, trace oxidation
- light brown
- moist, soft to firm
- low plasticity
CLAY - silty, trace precipitate (sulphates, <25 mm dia.)
- light to dark brown
- moist, stiff
- high plasticity

G101 [ ] AL -]

—2.0—
G102 [ ] A\ -

—2.5

G103 (] AN -]

—3.0

END OF TEST HOLE AT 3.1 m IN CLAY

Notes:

1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to
surface.

3) Test hole located on De Baets Street, 400 m east from Beghin Ave, westbound lane,
1.7 m south from north curb. (6527375m N 640920m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick Reviewed By: _Nelson Ferreira Project Engineer: _Nelson Ferreira




Sub-Surface Log

Test Hole TH17-12

10f1

Client:

KGS Group

Project Name: _2017 Industrial Streets - St. Boniface

Location:

Project Number:

0012-006-00

UTM N-640927, E-5527327

Contractor: Paddock Drilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 26 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)

Particle Size Legend:

% Fines

clay  [[II] sit Sand

EIJ Gravel

Cobbles H Boulders

—3.0

5 [m] BL:(lh/Unait Wit Undrained Shear
5 g £ |16 17 MY 20 2 Strength (kPa)
< € IE = Ainla Qima 10/ Test Type
88| 5 MATERIAL DESCRIPTION o Z Paricie Size (1) 4 Torvane A
3= 2 E. %_ 0 20 40 60 80 100 - chkgt an.#
— 1 1 1 1 u
Z 3 5 T o OField Vane O
O o 20 40 60 801000 50 100 150 200250
CONCRETE (200 mm THICK) I o
n —7 CLAY - silty, trace sand, trace gravel (<25 mm dia.) to 0.9 m
] - mottled light brown to dark green G72 ® -
] / - moist, stiff
1 - high plasticit
0.5+ % oh plastielty 673 ° 2
- —_é G74 [ ] L
» _0_'/
% G75 ® .- ]
:% G76 ® ). |
1.5 /
i - trace oxidation below 1.5 m
] % 677 ° ]
:% - trace precipitates (sulphates, <15 mm dia.) below 1.8 m
2.0 /
] % 678 () -
25%
3% G79 ® -]
/

Notes:

surface.

END OF TEST HOLE AT 3.1 m IN CLAY

1) No sloughing or seepage observed.
2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to

3) Test hole located on Paquin Road, 40 m south from DeBaets Street, southbound lane,
1.7 m east from west curb.(5527327m N 640927m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick

Reviewed By: _Nelson Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-13

10f1

Client:

KGS Group

Project Name: _2017 Industrial Streets - St. Boniface

Project Number:

0012-006-00

Location:

UTM N-640892, E-5527221

Contractor: Paddock Drilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 27 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)

Particle Size Legend:

D) Fines cay  [[[I]] sit

Sand

EIJ Gravel

Cobbles H Boulders

3.0

- high plasticity

5 [m] BL:(lh/Unait Wit Undrained Shear
5 g £ |16 17 MY 20 2 Strength (kPa)
- 2 > 5 - - Test Type
88| 5 MATERIAL DESCRIPTION o 2 Paricie Size (1) 4 Torvane A
o= D al © |0 20 40 60 80 100 & Pocket Pen. i
a = gl o ! L L L X QuiX
@ 3 5 T o OField Vane O
@ lo 20 40 60 80100(0 50 100 150 200250
CONCRETE (210 mm THICK)
C13
- SAND and GRAVEL (FILL) - trace clay, trace silt
] - light brown, moist, compact, sub-angular to sub-rounded G87 | @
E - poorly graded fine sand to fine gravel (<20 mm dia.), "pit run"
0.5~/ CLAY (FILL) - silty, trace sand, trace gravel (<20 mm dia.)
j/ - mottled dark green to black 88 ° &
/ - moist, firm to very stiff
1 - high plasticit
-] % e y G89 °® 29
1 .0—'/
] / G90 ® VAR -
7/,
- —_7 CLAY - silty, trace silt inclusions (<50 mm dia.), trace organics
i - light brown to brown
1 / - moist, firm to stiff Got 4 4 o
[, _5_'/ - high plasticity
:% G92 [ ) VAN -
:% - trace oxidation below 1.8 m
2.0 /
] % G93 ) N -
[ > 5] SILT - some clay, trace oxidation
1 - light brown
- moist, soft G4 1 A
- low plasticity
[ ] CLAY - silty, trace precipitates (sulphates, <10 mm dia.)
1 - light brown to brown
é - moist, stiff G695 g ol
7

END OF TEST HOLE AT 3.1 m IN CLAY
Notes:
1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to

surface.

3) Test hole located on Paquin Road, 140 m south from DeBaets Street, northbound lane,

1.5 m west from east edge.(5527221m N 640892m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick

Reviewed By: _Nelson Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-14

10f1

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Client: KGS Group Project Number: _0012-006-00
Project Name: _2017 Industrial Streets - St. Boniface Location: UTM N-640853, E-5527131
Contractor: Paddock Dirilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 27 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)
Particle Size Legend: ] Fines [/ clay  [[[]]] sit sand  [FR] Gravel Cobbles [l Boulders
5 ] B'-:('hlunait Wit Undrained Shear
5 gl S |6 17 VML 0 2 Strength (kPa)
< -g Iz‘ g Particle Size (%) Test Type
B s zZ aiuCie OiZe (7o A Torvane A
oE| @ MATERIAL DESCRIPTION %_ L |0 20 40 60 80 100 & Pocket Pen. &
Q 3 £l g R VoRT XQui
® Sl E O Field Vane O
@ lo 20 40 60 80100(0 50 100 150 200250
ASPHALT (55 mm THICK) C14
CONCRETE (195 mm THICK) C14
[ 7 CLAY - silty, some sand, some gravel between 0.3 m and 0.6 m R
] - mottled greenish to dark brown 50
] - moist, firm to very stiff G80 KICEY, IWANY -
—0.5—_/ - high plasticity ::::::
/ - grey trace silt inclusions (<30 mm dia.) between 0.6 m and 0.9 m
- % G81 ° A
- 0_/ - trace sand between 0.9 mand 1.2 m
T % G82 ° A
:% G83 o Al
1.5 /
i - trace precipitates (sulphates, <5 mm dia.) between 1.5 mand 1.8 m
] % G84 ° NE-
—2.0—:%
] % G85 ° o
25?
3% G86 ° o
3.0 A
END OF TEST HOLE AT 3.1 m IN CLAY
Notes:
1) No sloughing or seepage observed.
2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to
surface.
3) Test hole located on Paquin Road, 250 m south from DeBaets Street, southbound
lane, 1.7 m east from west curb.(5527131m N 640853m E)
Logged By: _Shane Broderick Reviewed By: _Nelson Ferreira Project Engineer: _Nelson Ferreira




Local Street Rehabilitation (St. Boniface Industrial Park Area)
Sub-Surface Investigation
Summary Table 1

Test Hole Pavement Surface Pavement Structure Material Sample Depth (m) | Moisture Grain Size Analysis Atterberg Limits
No. Test Hole Location Type Thickness Type Thickness Subgrade Description Top Bottom | Content | Gravel | Sand Silt Clay Liquid | Plastic Plasticity
(mm) (mm) (m) (m) (%) (%) (%) (%) (%) Index
Concrete 190
Sand and Gravel Fill 3.0 0.6 4.4
U14 (5528105m N Clay Fill 0.6 0.9 25.6
Bour:;‘fgrzi\l 53)40 N Clay Fill 0.9 12 33.2
THI7-0L Y orth from Duga'Id Road Clay 12 15 308
southbound lane, 1.7 m Clay 15 17 34.0
east from west curb Clay 1.7 1.8 214
Clay 2.3 2.6 23.2
Clay 2.7 3.0 39.2
Concrete 190
Sand and Gravel Fill 0.3 0.5 5.8
U14 (5528022m N Clay Fill 0.5 0.6 21.1
Bour:;‘fgg\r/‘; '52)50 - Clay Fil 0.6 0.9 32.2
TH17-02 north from Duga'Id Road, Clay Fill 0.9 1.2 34.8
northbound lane, 1.7 m Clay Fill 12 15 34.2
west from east curb Clay Fill 1.5 1.8 31.6
Clay 2.0 2.3 43.8
Clay 2.7 3.0 47.2
Concrete 210
Sand and Gravel Fill 0.3 0.5 6.2
U14 (5527937m N Clay Fill 0.5 0.6 15.6 1 16 43 40 48 15 33
Bour:;‘ifgrli\fg 51)70 N Clay Fill 06 0.9 26.5
TH17-03 north from Dugz;ld Road Clay Fill 0.9 1.2 25.8
southbound lane, 1.7 m Clay 12 15 35.5
east from west curb Clay 15 1.8 36.2
Clay 2.3 2.6 35.3
Clay 2.7 3.0 44.5
Concrete 210
Sand and Gravel Fill 0.3 0.5 7.4
U14 (5527843m N Clay Fill 0.5 0.6 21.8 1 13 42 44 49 19 30
640574m E) Clay Fill 0.6 0.9 44.6
TH17-04 | Bournass Drive, 75 m Silt 0.9 12 26.0 0 4 62 34 38 15 23
north from Dugald Road,
northbound lane, 5.5 m Clay 12 15 35.2
west from east curb Clay 15 1.8 39.3
Clay 2.3 2.6 24.8
Clay 2.7 3.0 26.5




Local Street Rehabilitation (St. Boniface Industrial Park Area)
Sub-Surface Investigation
Summary Table 1

Test Hole Pavement Surface Pavement Structure Material Sample Depth (m) | Moisture Grain Size Analysis Atterberg Limits
No. Test Hole Location Type Thickness Type Thickness Subgrade Description Top Bottom | Content | Gravel | Sand Silt Clay Liquid | Plastic Plasticity
(mm) (mm) (m) (m) (%) (%) (%) (%) (%) Index
Asphalt 110 Concrete 190
U14 (5527756m N Clay 0.3 0.6 25.6
Be h?:(f\gnmueazs m Clay 0.6 9.9 30.0
TH17-05 sthuth from Dugald Clay 0.9 1.2 303
Road, southbound lane, Clay 12 15 32.9
6.0 m east from west Silt 15 18 278
curb Clay 2.0 2.3 50.5
Clay 2.7 3.0 47.2
Concrete 180
Sand and Gravel Fill 0.3 0.5 28.0
U14 (5527672m N Clay Fill 0.5 0.6 32.0
640578m E) Clay 0.6 0.9 32.0
TH17-06 Beghin Avenue, 100 m Clay 0.9 1.2 31.0
north from Dugald Road, Clay 1.2 1.5 30.9
northbound lane, 5.9 m Clay 15 1.8 28.1
west from east curb Clay >0 >3 315
Silt 2.4 2.6 27.0
Silt and Clay 2.7 3.0 38.4
Concrete 175
U14 (5527605m N Silt and Clay 0.3 0.6 18.7 1 19 44 37 44 15 29
640567m E) Clay 0.6 0.9 32.6
Beghin Avenue, 175 m Clay 0.9 1.2 28.9
TH17-07 south from Dugald Clay 1.2 1.5 28.2
Road, southbound lane, Clay 15 1.8 30.1
6.0 m east from west Clay 20 23 20.0
curb Silt and Clay 2.3 2.4 52.8
Clay 2.7 3.0 51.1
Concrete 190
Sand and Gravel Fill 0.3 0.6 14.6
U14 (5527504m N Clay Fill 0.6 0.9 30.0
640565m E) Clay Fill 0.9 12 26.8
TH17-08 De Baets StreeF, 30m it 12 15 521
east from Beghin Ave,
eastbound lane, 1.7 m Clay 15 18 29.3
north from south curb Clay 2.0 2.3 44.9
Silt 2.4 2.6 36.1
Clay 2.7 3.0 54.6




Local Street Rehabilitation (St. Boniface Industrial Park Area)

Sub-Surface Investigation

Summary Table 1

Pavement Surface Pavement Structure Material Sample Depth (m) | Moisture Grain Size Analysis Atterberg Limits
Tes’\t‘:de Test Hole Location Type Thickness Type Thickness Subgrade Description Top Bottom | Content | Gravel | Sand Silt Clay Liquid | Plastic Plasticity
(mm) (mm) (m) (m) (%) (%) (%) (%) (%) Index
Concrete 170
Sand and Gravel Fill 0.3 0.5 8.3
U14 (5527472m N Clay 0.5 0.6 25.7
640664m E) Clay 0.6 0.9 30.9
TH17-09 De Baets Streetj 135m Clay 0.9 1.2 24.8
east from Beghin Ave, Clay 1.2 15 26.9
westbound lane, 1.7 m Clay 15 1.8 20.2
south from north curb Silt 18 21 29.0
Silt 2.1 2.4 27.0
Silt 2.7 3.0 25.0
Concrete 160
Sand and Gravel Fill 0.3 0.5 11.1
Ul‘ég?g;ﬁjg“ N Clay Fil 05 06 207
De Baets Street, 270 m Clay Fill 0.6 0.9 2.4
TH17-10 ; Clay Fill 0.9 1.2 33.7
east from Beghin Ave,
eastbound lane, 1.7 m Clay 12 15 333
north from south curb Clay 15 18 40.8
Clay 2.0 2.3 52.9
Clay 2.7 3.0 49.4
Concrete 185
Sand and Gravel Fill 0.3 0.5 9.6 35 54 11.2*
Ul‘éggzgﬁg“ N Clay 05 06 332
De Basts Str;“et Loo - Silt and Clay 0.6 0.9 35.1
TH17-11 ; Clay 0.9 1.2 36.9
east from Beghin Ave,
westbound lane, 1.7 m Clay 12 15 36.3
south from north curb Silt 15 18 20.9
Clay 2.0 2.3 47.1
Clay 2.7 3.0 19.5
Concrete 200
U14 (5527327m N Clay 0.3 0.4 33.7
640927m E) Clay 0.4 0.6 35.1
Paquin Road, 40 m Clay 0.6 0.9 34.1
TH17-12 | south from De Baets Clay 0.9 1.5 33.5
Street, southbound lane, Clay 1.2 15 41.1
1.7 m east from west Clay 15 18 41.2
curb Clay 2.0 23 52.3
Clay 2.7 3.0 48.6

*Last Sieve Test Completed and fines noted




Local Street Rehabilitation (St. Boniface Industrial Park Area)
Sub-Surface Investigation
Summary Table 1

Pavement Surface Pavement Structure Material Sample Depth (m) | Moisture Grain Size Analysis Atterberg Limits
Tes’\t‘:de Test Hole Location Type Thickness Type Thickness Subgrade Description Top Bottom | Content | Gravel | Sand Silt Clay Liquid | Plastic Plasticity
(mm) (mm) (m) (m) (%) (%) (%) (%) (%) Index
Concrete 210
Sand and Gravel Fill 0.3 0.5 10.0
U14 (5527221m N Clay Fil 05 0.6 271
Paqgiogziz] 30 m Clay Fill 0.6 0.9 34.0
TH17-13 | south from De Baets Clay Fill 0.9 12 29.9
Street, northbound lane, Clay 12 15 33.8
1.5 m west from east Clay 15 1.8 31.4
edge Clay 2.0 2.3 28.3
Silt 2.4 2.7 22.2
Clay 2.7 3.0 45.4
Asphalt 55 Concrete 195
U14 (5527131m N Clay 0.3 0.6 30.9 2 23 24 51 65 25 40

Paqgﬁogii? ?50 m Clay 0.6 0.9 25.5
TH17-14 | south from De Baets Clay 0.9 12 32.8
Street, southbound lane, Clay 1.2 1.5 33.3
1.7 m east from west Clay 15 1.8 41.2
curb Clay 2.0 2.3 53.6
Clay 2.7 3.0 54.0
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Photo 1: Pavement Core Sample at Test Hole TH17-01

Photo 2: Pavement Core Sample at Test Hole TH17-02
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Photo 3: Pavement Core Sample at Test Hole TH17-03

Photo 4: Pavement Core Sample at Test Hole TH17-04
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Photo 5: Pavement Core Sample at Test Hole TH17-05

Photo 6: Pavement Core Sample at Test Hole TH17-06
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Photo 7: Pavement Core Sample at Test Hole TH17-07

Photo 8: Pavement Core Sample at Test Hole TH17-08
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Photo 9: Pavement Core Sample at Test Hole TH17-09

Photo 10: Pavement Core Sample at Test Hole TH17-10

Our Project No. 0012 006 00
May 2017
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Photo 11: Pavement Core Sample at Test Hole TH17-11

Photo 12: Pavement Core Sample at Test Hole TH17-12
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May 2017
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Photo 13: Pavement Core Sample at Test Hole TH17-13

Photo 14: Pavement Core Sample at Test Hole TH17-14
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May 2017



GEOTECHNICAL

Appendix B

Test Hole Logs, Lab Testing Summary & Pavement Core Photos -
St Matthews Avenue



Test Hole TH17-01
10f1
Sub-Surface Log
Client: KGS Group Project Number: _0012-006-00
Project Name: _2017 Industrial Streets - St. Matthews Street Location: UTM N-628850, E-5528010
Contractor: Paddock Dirilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 27 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)
Particle Size Legend: ] Fines [/ clay  [[[]]] sit sand  [FR] Gravel Cobbles [l Boulders
5 ] B'-:('hlunait Wit Undrained Shear
5 gl S |6 17 VML 0 2 Strength (kPa)
- _g Iz‘ g P.,.J Ala Cimna IO/) TeSt T ©
B s ol Z aiuCie OiZe \ /v A Torvane A
8 E €N MATERIAL DESCRIPTION al © |0 20 40 60 80 100 & Pocket Pen. &
k] §l & R e X QuX
® Sl E O Field Vane O
@ Jo 20 40 60 80100{0 50 100 150 200250
ASPHALT (45 mm THICK) CO1M
CONCRETE (225 mm THICK) CO1M
CLAY (Fill) - silty, trace sand, trace gravel (<20 mm dia), trace oxidation
- mottled light grey to black
1 - moist, firm G85 ® 2
0.5 - high plasticity
- ] G86 L J A
[ _ SILT - clayey
1.0 l - mottled light brown to brown 87 P
- moist, firm
] - low plasticity
- ] SILT and CLAY - trace oxidation
- light brown
~ 1 - moist, soft to firm Ges ® o
of 4151 - low plasticity
2 jy CLAY - silty, trace sand, trace precipitate (sulphate, <20 mm dia), trace silt inclustion (25
ol 1 mm dia.) G89 ° A o
3 1 - light brown to green
off ] - moist, firm
g : - high plasticity
i ]
% _2-0__/ - trace oxidation, trace silt inclusions (<15 mm dia.) below 2.0 m
N ] / G90 ° o
= [ ] /
z2F /
] i
S ]
g /
< —2.5—_ /
é :/
gl ] /
Ok -
(/JI J
< ] /
° 1 / GI1 ® ..
w ]
fao] A
Z END OF TEST HOLE AT 3.1 m IN CLAY
@ Notes:
% 1) No sloughing or seepage observed.
8 2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to
S surface.
S 3) Test hole located 300 m east of Berry Street, eastbound lane, 5.5 m north of south
2 curb. (5528010m N 628850m E)
o]
o
!
w
Q
r
o
?
% Logged By: _Shane Broderick Reviewed By: _N.J Ferreira Project Engineer: _Nelson Ferreira




Sub-Surface Log

Test Hole TH17-02

10f1

Client:

Project Name: _2017 Industrial Streets - St. Matthews Street

KGS Group

Location:

Project Number:

0012-006-00

UTM N-628786, E-5528018

Contractor: Paddock Drilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 24 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)

Particle Size Legend:

WA Fines clay  [[]]]] sit Sand

)

Gravel

Cobbles H Boulders

—3.0

5 [m] BL:(lh/Unait Wit Undrained Shear
5 g £ |16 17 LY S Strength (kPa)
s_| € el 3 Particle Size (%) Jestipe
Q. > [0) orvane
gE| & MATERIAL DESCRIPTION 8ol w0 o0 ool ehgerens
S Qu
? 3| & FLoMe W O Field Vane O
@ Jo 20 40 60 80100{0 50 100 150 200250
ASPHALT (40 mm THICK) C02M
CONCRETE (185 mm THICK) Co2m
- ] CLAY (Fill) - silty, some sand, some gravel (<20 mm dia.)
- light to dark grey
] - moist, firm G01 o A -]
L 0.5— - high plasticity
:7 CLAY - silty, trace precipitates (sulphates, <30 mm dia.)
[ ] - mottled grey to black
/ - moist, firm G02 L4 ol
1 / - high plasticity
1.0 /
] / G03 ® VAN - |
:% G04 ® Y-
1.5
] SILT - clayey
- mottled light brown to brown
[ ] - moist, soft G05 4
- low plasticity
] CLAY - silty, trace precipitates (sulphates, <30 mm dia.)
] - brown
—2-0—_/ - moist, firm Go6 g o
] /  high plasticity
25%
3% Go7 [ N
7

END OF TEST HOLE AT 3.1 m IN CLAY

Notes:

1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to
surface.

3) Test hole located 780 m east of Berry Street, westbound lane, 5.6 m south of north

curb. (6528018m N 628786m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By:

Shane Broderick Reviewed By: _N.J Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-03

10f1

Client:
Project Name: _2017 Industrial Streets - St. Matthews Street

KGS Group

Project Number:

Location:

0012-006-00

UTM N-628738, E-5528010

Contractor: Paddock Drilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 25 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)

Particle Size Legend:

% Fines

clay  [[II] sit Sand

)

Gravel

Cobbles H Boulders

5 ] B'-:('hlunait Wit Undrained Shear
5 g £ |16 17 LY S Strength (kPa)
< -g Iz‘ = ~rtinla Qima 10/ Test Type
8E| & MATERIAL DESCRIPTION o = Paricie Size (1) A Torvane A
A= @ al © |0 20 40 60 80 100 & Pocket Pen. i
3 El g Vo XQui
® Sl E O Field Vane O
@ Jo 20 40 60 80100{0 50 100 150 200250
ASPHALT (45 mm THICK) CO3M
CONCRETE (210 mm THICK) CO3M
- CLAY (Fill) - some silt, some gravel (<20 mm dia.), trace sand
- mottled light brown to black
1 - moist, soft G92 o A
0.5 - high plasticity
- ] G93 L J N
[, ] SILT and CLAY - trace sand, trace gravel, trace oxidation below 1.6 m :::
1.0 - mottled light brown to black cod Al o A
- moist, soft to firm oo
- low plasticity eoe
] G95 ®
1.5
G96  J pi-
:7 CLAY - silty, trace silt inclusions (<25 mm dia.)
1 - grey
—2-0—_/ - moist, soft to firm Ga7 g Al
] - low plasticity
SILT - clayey
- - light brown
- moist to wet, soft
. - low plasticity
—2.5—_
G98 {
3.0

END OF TEST HOLE AT 3.1 m IN SILT

Notes:

1) No sloughing or seepage observed.
2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to

surface.

3) Test hole located 190 m east of Berry Street, eastbound lane, 1.7 m north of south
curb. (5528010m N 628738m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick

Reviewed By: _N.J Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-04

10f1

Client: KGS Group Project Number: _0012-006-00
Project Name: _2017 Industrial Streets - St. Matthews Street Location: UTM N-628688, E-5528026
Contractor: Paddock Dirilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 24 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)

Particle Size Legend: /)] Fines clay  [[]]]] sit Sand

EIJ Gravel

Cobbles H Boulders

—3.0

5 [m] BL:(lh/Unait Wit Undrained Shear
5 g £ |16 17 LY S Strength (kPa)
< € Iz‘ = Ainla Qima 10/ Test Type
88| 5 MATERIAL DESCRIPTION o Z Paricie Size (1) 4 Torvane A
A= @ 8| @ |0 20 40 60 80 100 & Pocket Pen. f
k] §l & R e X QuX
® Sl E O Field Vane O
@ Jo 20 40 60 80100{0 50 100 150 200250
ASPHALT (35 mm THICK) C04M
CONCRETE (190 mm THICK) C04M
- ] CLAY (Fill) - silty, some sand, some gravel
- light to dark brown
] - moist, soft to frim G08 ] ANR -
L 0.5— - high plasticity
- ] G09 ([ VAN -]
10 ] SILT - clayey
[V - light brown to brown
- moist, stiff G10 L d Al
- low plasticity
] G11 [ A -]
1.5
i CLAY - silty, trace precipitates (sulphate, 15 mm dia.)
] - light to dark brown
[ _'/ - moist, firm G12 o 4 -
] / - high plasticity
—2.0{%
y fé G13 { o
—2.5{%
3% Gl4 ° o
7

END OF TEST HOLE AT 3.1 m IN CLAY

Notes:

1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to
surface.

3) Test hole located 140 m east of Berry Street, westbound lane, 1.7 m south of north
curb. (56528026m N 628688m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick Reviewed By: _N.J Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-05

10f1

Client:
Project Name: _2017 Industrial Streets - St. Matthews Street

KGS Group

Project Number:

0012-006-00

Location:

UTM N-628651, E-5528012

—3.0

Contractor: Paddock Dirilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 27 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)
Particle Size Legend: ] Fines [/ clay  [[[]]] sit sand  [FR] Gravel Cobbles [l Boulders
5 [m] BL:(lh/Unait Wit Undrained Shear
5 gl S |6 17 VML 0 2 Strength (kPa)
< -g Iz‘ g ~rtinla Qima 10/ Test Type
8E| & MATERIAL DESCRIPTION o = Paricie Size (1) 4 Torvane A
A= @ al © |0 20 40 60 80 100 & Pocket Pen. i
3 £l g Vo X QuX
® Sl E O Field Vane O
@ Jo 20 40 60 80100{0 50 100 150 200250
ASPHALT (50 mm THICK) CO05M
CONCRETE (210 mm THICK) CO5M
] CLAY (FILL) - some silt, some sand, some gravel (20 mm dia.)
] - light brown to brown
1 - moist, stiff G122 o L
0.5 - high plasticity
Cototole
6%l ®
- ] G123 ojojojl- g\
_ RN
- 0_' - trace sand, trace gravel below 0.9 m
] Gl4| @ A
] SILT - trace oxidation, some silt inclusions (<50 mm dia.) below 1.2 m
- light brown, soft
1 - moist, soft to firm G125 ®
[ 4 5] - intermediate plasticity
G126 @ Vi~ |
] CLAY - silty, trace sand, trace oxidation, trace silt inclusions (<25 mm dia.)
1 - mottled light brown to brown
—2-0—_/ - moist, soft to firm
] - high plasticit
_ % gh plasticlty G127 °
25%
3% G128 ° N
7

END OF TEST HOLE AT 3.1 m IN CLAY
Notes:
1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to

surface.

3) Test hole located 100 m east of Berry Street, eastbound lane, 1.7 m north of south

curb. (6528012m N 628651m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick

Reviewed By: _N.J Ferreira

Project Engineer:

Nelson Ferreira




Test Hole TH17-06

Sub-Surface Log e

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Client: KGS Group Project Number: _0012-006-00
Project Name: _2017 Industrial Streets - St. Matthews Street Location: UTM N-628604, E-5528025
Contractor: Paddock Dirilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 24 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)
Particle Size Legend: ] Fines [/ clay  [[[]]] sit sand  [FR] Gravel Cobbles [l Boulders
5 ] B'-:('hlunait Wit Undrained Shear
5 g £ |16 17 LY S Strength (kPa)
s_| € el 3 Particle Size (%) Jestipe
Q. > [0) orvane
oE| @ MATERIAL DESCRIPTION al © |0 20 40 60 80 100 & Pocket Pen. &
(=} 5 IS 1 L L L XQuiX
@ 3 5 T o OField Vane O
@ lo 20 40 60 80100(0 50 100 150 200250
ASPHALT (45 mm THICK) C06M
CONCRETE (210 mm THICK) CO6M
- SAND and GRAVEL (FILL) - trace clay, trace silt
- light brown, moist, compact, sub-angular
E - poorly graded fine sand to coarse gravel (<50 mm dia.), pit run G15 o
0.5 - "pit run"
:7 CLAY (FILL) - silty, trace sand, trace gravel
L ] - mottled dark grey
/ - moist, stiff G16 L4 A
i - high plasticity
1.0 SILT - clayey,
[V - light brown
- moist, soft to firm G17 L4
- low plasticity
] G18 ®
1.5
G19 [ ] A D
] CLAY - silty, trace precipitates (sulphate, <20 mm dia.)
] - mottled brown
—20__/ - moist’ firm G20 ] A
] /  high plasticity
25%
:% a1 ° 2
3.0 A
END OF TEST HOLE AT 3.1 m IN CLAY
Notes:
1) No sloughing or seepage observed.
2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to
surface.
3) Test hole located 50 m east of Berry Street, westbound lane, 5.6 m south of north curb.
(5528025m N 628604m E)
Logged By: _Shane Broderick Reviewed By: _N.J Ferreira Project Engineer: _Nelson Ferreira




Sub-Surface Log

Test Hole TH17-07

10f1

Client:

KGS Group

Project Name: _2017 Industrial Streets - St. Matthews Street

Project Number:

Location:

0012-006-00

UTM N-628567, E-5528015

Contractor: Paddock Drilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 27 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)

Particle Size Legend:

% Fines

Clay (II1]) sitt

Sand

)

Gravel

Cobbles H Boulders

5 [m] BL:(lh/Unait Wt Undrained Shear
5 g £ |16 17 ALY P Strength (kPa)
< -g Iz‘ =] Artinla Cisna 10/ M%
2E|l 2 MATERIAL DESCRIPTION ol Z Particle Size (%) 4 Torvane A
A= n S| © [0 20 40 60 80100 & Pocket Pen. i
3 £l g e I XQui
® Sl E O Field Vane O
@ Jo 20 40 60 80100{0 50 100 150 200250
ASPHALT (40 mm THICK) CO7M
CONCRETE (240 mm THICK) CO7M
TCLAY (FILL) - silty, trace sand, trace gravel to 1.8 m
1 - dark green to black
[ 5] - moist, firm G115 ®
~ - high plasticity
I G116 [ ] -]
[ 1.0
] G117 ® -}
] G118 o A
1.5
G119 o A
:7 CLAY - silty, trace precipitates (sulphate, <20 mm dia.)
4 - mottled brown to dark brown
—2-0—_/ - moist, firm
i - high plasticit:
] % gh plasticlty G120 ° s
—2.5—:%
] % G121 ° o
—3.0—'é

Notes:

surface.

END OF TEST HOLE AT 3.1 m IN CLAY

1) No sloughing or seepage observed.
2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to

3) Test hole located 20 m east of Berry Street, eastbound lane, 1.7 m north of south curb.
(5528015m N 628567m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick

Reviewed By: _N.J Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-08

10f1

Client:
Project Name: _2017 Industrial Streets - St. Matthews Street

KGS Group

Project Number:

Location:

0012-006-00

UTM N-628515, E-5528032

Contractor: Paddock Drilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 24 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)

Particle Size Legend:

% Fines

clay  [[II] sit Sand

)

Gravel

Cobbles H Boulders

—3.0

5 [m] BL:(lh/Unait Wt Undrained Shear
5 g £ |16 17 LY S Strength (kPa)
s _| = 5 —— Test Type
88| 5 MATERIAL DESCRIPTION o Z Paricie Size (1) 4 Torvane A
A= @ 8| @ |0 20 40 60 80 100 & Pocket Pen. f
k] §l & R e X QuX
® Sl E O Field Vane O
O o 20 40 60 801000 50 100 150 200250
ASPHALT (45 mm THICK) C08M
CONCRETE (205 mm THICK) CO9M
JCLAY (FILL) - some silt, trace sand, trace gravel (<20 mm dia.)
1 - dark grey to black
[ 0.5-] - moist, firm G22 o A
~ - high plasticity
- ] G23 ® VAN -
1.0
i G24 o
] G25 o A
1.5
G26 o A i
:7 CLAY - silty, trace precipitate (sulphate,<10 mm dia.)
] - brown
2.0 - moist, firm
] /  high plasticity
[~ f% G27 ® L
—2.5{%
3% G28 ° i)
7

END OF TEST HOLE AT 3.1 m IN CLAY

Notes:

1) No sloughing or seepage observed.
2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to

surface.

3) Test hole located 40 m west of Berry Street, westbound lane, 1.7 m south of north curb.
(5528032m N 628515m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick

Reviewed By: _N.J Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-09

10f1

Client:
Project Name: _2017 Industrial Streets - St. Matthews Street

KGS Group

Project Number:

0012-006-00

Location:

UTM N-628465, E-5528024

—3.0

Contractor: Paddock Dirilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 24 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)
Particle Size Legend: ] Fines [/ clay  [[[]]] sit sand  [FR] Gravel Cobbles [l Boulders
5 [m] BL:(lh/Unait Wit Undrained Shear
5 8l S |6 7 VML 0 Strength (kPa)
< -g Iz‘ g Particle Size (%) Test Type
B s zZ aiuCie OiZe (7o A Torvane A
°E| & MATERIAL DESCRIPTION %_ DL [0 20 40 60 80100 @ Pocket Pen. i
Q 3 £l g e X QuX
® Sl E O Field Vane O
@ lo 20 40 60 80100(0 50 100 150 200250
CONCRETE (210 mm THICK)
C09M
- CLAY (FILL) - silty, trace precipitates (sulphates, <20 mm dia.)
- mottled brown /
1 - moist, firm G43 A o
_0_5__ - high plasticity
- ] G44 @ Ay -
a _7 CLAY - silty, trace sand
1.0 ] - mottle light brown to black 45 ® A
1 - moist, firm to stiff
1 / - high plasticity
:% G46 ° Ny -]
—1.5—- /
i - trace gravel (<20 mm dia.) between 1.5 m and 1.8 m
] % 47 ° N
—2.0{%
:/ - trace oxidation, trace precipitates (sulphates, <20 mm dia.) below 2.1 m
-] % G48 ° o
—2.5{%
3% G49 (] A
7

END OF TEST HOLE AT 3.1 m IN CLAY
Notes:
1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to

surface.

3) Test hole located 90 m west of Berry Road, eastbound lane, 5.7 m north of south curb.

(5528024m N 628465m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick

Reviewed By: _N.J Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-10

10f1

—3.0

Client: KGS Group Project Number: _0012-006-00
Project Name: _2017 Industrial Streets - St. Matthews Street Location: UTM N-628417, E-5528031
Contractor: Paddock Dirilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 24 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)
Particle Size Legend: ] Fines [/ clay  [[[]]] sit sand  [FR] Gravel Cobbles [l Boulders
5 [m] BL:(lh/Unait Wit Undrained Shear
5 gl S |6 17 VML 0 2 Strength (kPa)
< -g Iz‘ g Particle Size (%) Test Type
B s zZ aiuCie OiZe (7o A Torvane A
8 El o MATERIAL DESCRIPTION %_ L |0 20 40 60 80 100 & Pocket Pen. &
3 £l g Vo X QuX
® Sl E O Field Vane O
@ Jo 20 40 60 80100{0 50 100 150 200250
ASPHALT (55 mm THICK) C10M
CONCRETE (200 mm THICK) C1OM
- CLAY (FILL) - some silt, trace sand, trace gravel (<20 mm dia.), trace silt inclusions (<15
mm dia.)
1 - dark grey to black G29 o AN - |
0.5 - moist, firm
- high plasticity
- ] G30 ® AR -
1.0
1 G31 ® A -
] G32 ( J AN -
1.5
G33 ® A\, |
:7 CLAY - silty, trace precipitates (sulphates, <10 mm dia.)
1 - mottled greenish to black
—2.0—_ - moist, firm
] /  high plasticity
y f% G34 ® Y. |
—2.5{%
3% G35 ) ¥
7

END OF TEST HOLE AT 3.1 m IN CLAY

Notes:

1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to
surface.

3) Test hole located 135 m west of Berry Street, westbound lane, 5.6 m south of north
curb. (56528031m N 628417m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick Reviewed By: _N.J Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-11

10f1

Client:
Project Name: _2017 Industrial Streets - St. Matthews Street

KGS Group

Project Number:

0012-006-00

Location:

UTM N-628377, E-5528023

—3.0

Contractor: Paddock Dirilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 27 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)
Particle Size Legend: ] Fines [/ clay  [[[]]] sit sand  [FR] Gravel Cobbles [l Boulders
5 ] B'-:('hlunait Wit Undrained Shear
5 gl S |6 17 VML 0 2 Strength (kPa)
- Q > g - - Test Type
88| 5 MATERIAL DESCRIPTION o 2 Paricie Size (1) 4 Torvane A
o= D al © |0 20 40 60 80 100 & Pocket Pen. i
o 5 IS 1 1 L L X QuX
@ 3 5 T o OField Vane O
@ Jo 20 40 60 80100{0 50 100 150 200250
CONCRETE (205 mm THICK)
C11M
- CLAY (FILL) - silty, trace sand, trace gravel (<20 mm dia.), trace organics G107 ® o
- mottled green to dark green
k - moist, firm
[ 0.5-] - high plasticity G108 (] A
:7 CLAY - silty, trace sand
[ ] - mottle brown G109 ® e
E - moist, stiff
1 / - high plasticity
1.0 /
1 / G110 ™ .
:% G111 ® Vi -]
—1.5—- /
i - trace precipitates (sulphates, <15 mm dia.) below 1.5 m
] % G112 [ -]
—2.0—:%
] % G113 ) -7
25%
:% G114 (
7

END OF TEST HOLE AT 3.1 m IN CLAY
Notes:
1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to

surface.

3) Test hole located 175 m west of Berry Street, eastbound lane, 1.7 m north of south

curb. (6528023m N 628377m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick

Reviewed By: _N.J Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-12

10f1

—3.0

Client: KGS Group Project Number: _0012-006-00
Project Name: _2017 Industrial Streets - St. Matthews Street Location: UTM N-628308, E-5528039
Contractor: Paddock Dirilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 25 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)
Particle Size Legend: ] Fines [/ clay  [[[]]] sit sand  [FR] Gravel Cobbles [l Boulders
5 [m] BL:(lh/Unait Wit Undrained Shear
5 gl S |6 17 VML 0 2 Strength (kPa)
< -g Iz‘ g Particle Size (%) Test Type
B s zZ aiuCie OiZe (7o A Torvane A
8 El o MATERIAL DESCRIPTION %_ L |0 20 40 60 80 100 & Pocket Pen. &
3 £l g T X QuX
® Sl E O Field Vane O
@ Jo 20 40 60 80100{0 50 100 150 200250
ASPHALT (45 mm THICK) C12M
CONCRETE (190 mm THICK) C12M
] CLAY (FILL) - trace sand, trace gravel (<20 mm dia.)
- dark grey to black
] - moist, firm G36 [ ] A -}
L 0.5— - high plasticity
:7 CLAY - silty, trace precipitates (sulphates, <10 mm dia.)
[ ] - mottled greenish to black 037 Py Ao
E - moist, firm
1 / - high plasticity
1.0 /
1 / G38 ° i)
j% G39 ( J VAR - |
—1 5— %
:% G40 [ ) A
20%
[~ fé G41 o V-]
—2.5{%
3% G42 ® o
7

END OF TEST HOLE AT 3.1 m IN CLAY

Notes:

1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to
surface.

3) Test hole located 230 m west of Berry Street, westbound lane, 1.7 m south of north
curb. (56528039m N 628308m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick Reviewed By: _N.J Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-13

10f1

Client:
Project Name: _2017 Industrial Streets - St. Matthews Street

KGS Group

Project Number:

Location:

0012-006-00

UTM N-628248, E-5528030

Contractor: Paddock Dirilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 27 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)
Particle Size Legend: ] Fines [/ clay  [[[]]] sit sand  [FR] Gravel Cobbles [l Boulders
5 [m] BL:(lh/Unait Wit Undrained Shear
5 gl S |6 17 VML 0 2 Strength (kPa)
- Q > g - - Test Type
88| 5 MATERIAL DESCRIPTION o 2 Paricie Size (1) 4 Torvane A
A= @ 8| @ |0 20 40 60 80 100 & Pocket Pen. f
k] §l & R e X QuX
® Sl E O Field Vane O
@ Jo 20 40 60 80100{0 50 100 150 200250
CONCRETE (205 mm THICK)
C13M
- CLAY (FILL) - some silt, trace sand, trace gravel
- dark grey to black
k - moist, firm to stiff G78 Y [
1 - high plasticity
—0.5—_
[ ] G79 ® A
1.0
1 G80 ® A o
] G81 ® A -]
1.5
G82 ® A o
:7 CLAY - silty, trace sand, trace gravel, trace silt inclusions (<30 mm dia.), trace precipitates
1 (sulphate, <10 mm dia.), trace orangics
2.0 - mottled light brown to brown
] - moist, firm to stiff
] % - high plasticity G83 L A o
25%
3% G84 ) Al
3.0 A

END OF TEST HOLE AT 3.1 m IN CLAY

Notes:

1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to

surface.

3) Test hole located 240 m east of Ferry Road, eastbound lane, 5.6 m north of south curb.

(5528030m N 628248m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick

Reviewed By: _N.J Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test

Hole TH17-14
10f1

Client:
Project Name: _2017 Industrial Streets - St. Matthews Street

KGS Group

Project Number:

Location:

0012-006-00

UTM N-628217, E-5528039

Contractor: Paddock Dirilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 25 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)
Particle Size Legend: ] Fines [/ clay  [[[]]] sit sand  [FR] Gravel Cobbles [l Boulders
5 ] B'-:('hlunait Wit Undrained Shear
5 gl S |6 17 VML 0 2 Strength (kPa)
< -g Iz‘ g Particle Size (%) Test Type
B s zZ aiuCie OiZe (7o A Torvane A
8 El o MATERIAL DESCRIPTION %_ L |0 20 40 60 80 100 & Pocket Pen. &
3 £l g T X QuX
® Sl E O Field Vane O
@ Jo 20 40 60 80100{0 50 100 150 200250
ASPHALT (30 mm THICK) C14M
CONCRETE (200 mm THICK) C14M
- ] CLAY (FILL) - some silt, trace sand, trace gravel (<20 mm dia.),
- mottle light grey to black
] - moist, soft to firm G50 [ ] Ay -
L_0.5— - high plasticity
- silty below 0.6 m
- ] G51 ® AN - |
:7 CLAY - silty, trace precipitates (sulphates, <20 mm dia.)
—1.0 B . "
i mottled greenish brown to light grey G52 ° A
1 - moist, firm
1 / - high plasticity
:% G53 [ ) -
—1 5— %
:% G54 ® A
_2-0__% - trace oxidation, light brown to brown below 2.0 m
] % G55 o 2
25%
(S / G56 ® 2
3.0 A

END OF TEST HOLE AT 3.1 m IN CLAY
Notes:
1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to

surface.

3) Test hole located 210 m east of Ferry Road, westbound lane, 5.6 m south of north

curb. (6528039m N 628217m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick

Reviewed By: _N.J Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-15

10f1

Client:

KGS Group

Project Number:

Project Name: _2017 Industrial Streets - St. Matthews Street

Location:

0012-006-00

UTM N-628152, E-5528031

Contractor: Paddock Drilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 27 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)

Particle Size Legend:

% Fines

clay  [[II] sit Sand

)

Gravel

Cobbles H Boulders

5 [m] BL:(lh/Unait Wit Undrained Shear
5 g £ |16 17 MY 20 2 Strength (kPa)
< -g Iz‘ = ~rtinla Qima 10/ Test Type
SEl & MATERIAL DESCRIPTION o Z Partidie Size (%) 4 Torvane A
A= @ al © |0 20 40 60 80 100 & Pocket Pen. i
3 £l g Vo X QuX
® Sl E O Field Vane O
@ Jo 20 40 60 80100{0 50 100 150 200250
CONCRETE (215 mm THICK)
C15M
] X'SAND and GRAVEL (FILL) - trace clay, trace silt, brown, moist, compact, sub-angular G| @
\ - poorly graded fine sand to coarse gravel (<50 mm dia.), "pit run"
] CLAY (Fill) - silty, trace sand, trace gravel, trace precipitate (sulphate) (<15 mm dia.),
0.5 trace organics G100 ([ ] Ade
1 - mottled dark green to black
- moist,
- high plasticity
[ ] G101 ® o
1.0
1 G102 ® PA -]
1 G103 o ]
1.5
jV CLAY - silty, trace silt inclusions (<25 mm dia.), trace oxidation
] - light brown
[ _'/ - moist, firm G104 ® o
] / - high plasticity
—2.0—:%
] % G105 ) LN
—2.5—:%
] % G106 ® -3
—3.0—'é

END OF TEST HOLE AT 3.1 m IN CLAY

Notes:

1) No sloughing or seepage observed.
2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to

surface.

3) Test hole located 140 m east of Ferry Road, eastbound lane, 1.7 m north of south curb.

(5528031m N 628152m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By:

Shane Broderick

Reviewed By: _N.J Ferreira

Project Engineer:

Nelson Ferreira




Sub-Surface Log

Test Hole TH17-16

10f1

Client:
Project Name: _2017 Industrial Streets - St. Matthews Street

KGS Group

Project Number:

0012-006-00

Location:

UTM N-628116, E-5528046

Contractor: Paddock Dirilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 25 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)
Particle Size Legend: ] Fines [/ clay  [[[]]] sit sand  [FR] Gravel Cobbles [l Boulders
5 [m] BL:(lh/Unait Wit Undrained Shear
5 gl S |6 17 VML 0 2 Strength (kPa)
< -g Iz‘ g Particle Size (%) Test Type
B s zZ aiuCie OiZe (7o A Torvane A
8 El o MATERIAL DESCRIPTION %_ L |0 20 40 60 80 100 & Pocket Pen. &
3 £l g T X QuX
® Sl E O Field Vane O
@ Jo 20 40 60 80100{0 50 100 150 200250
ASPHALT (55 mm THICK) C16M
CONCRETE (175 mm THICK) C16M
- ] X CLAY (FILL) - silty, trace sand, trace gravel (<20 mm dia.), trace organics
- mottle light grey to black
- moist, soft to firm G57 ( J - |
L_0.5— - high plasticity
- R G58 [ A -
IR
7 CLAY - silty, trace precipitates (sulphates, <15 mm dia.)
—1.0 - ;
i mottled greenish to grey 59 ® A
1 - moist, firm
1 / - high plasticity
:% G60 ® A
—1 5— %
:% G61 ® A
_2-0__% - trace oxidation, light brown to brown below 2.0 m
] % G62 e o
25%
3% G63 °
3.0 A

END OF TEST HOLE AT 3.1 m IN CLAY
Notes:
1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to

surface.

3) Test hole located 110 m east of Ferry Road, westbound lane, 1.7 m south of north

curb. (6528046m N 628116m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By: _Shane Broderick

Reviewed By: _N.J Ferreira

Project Engineer:

Nelson Ferreira




SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Test Hole TH17-17

Sub-Surface Log e

Client: KGS Group Project Number: _0012-006-00
Project Name: _2017 Industrial Streets - St. Matthews Street Location: UTM N-628064, E-5528038
Contractor: Paddock Dirilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 25 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)
Particle Size Legend: ] Fines [/ clay  [[[]]] sit sand  [FR] Gravel Cobbles [l Boulders
5 [m] BL:(lh/Unait Wit Undrained Shear
5 gl S |6 17 VML 0 2 Strength (kPa)
- Q > g - - Test Type
88| 5 MATERIAL DESCRIPTION o 2 Paricie Size (1) 4 Torvane A
A= @ 8| @ |0 20 40 60 80 100 & Pocket Pen. f
k] §l & R e X QuX
® Sl E O Field Vane O
@ lo 20 40 60 80100(0 50 100 150 200250
CONCRETE (200 mm THICK)
C17M
- - CLAY (FILL) - silty, trace sand, trace gravel (<20 mm dia.), trace oxidation
] - mottle greenish to black
- moist, firm G A
- high plasticity i o
CLAY - silty, trace sand, trace orangics
- mottled light green to black
- moist, stiff to very stiff Gr2 ® A
- high plasticity
G73 o A o
%2 CLAY (TILL) - silty, some gravel, trace sand
/ - mottled greenish to light brown
- moist, firm Gr4 ® A “
- intermediate to high plasticity
G75 ® A L
G| @ A~
GI7| @ VAR - |
END OF TEST HOLE AT 3.1 m IN CLAY Till
Notes:
1) No sloughing or seepage observed.
2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to
surface.
3) Test hole located 60 m east of Ferry Road, eastbound lane, 5.6 m north of south curb.
(5528038m N 628064m E)
Logged By: _Shane Broderick Reviewed By: _N.J Ferreira Project Engineer: _Nelson Ferreira




Sub-Surface Log

Test Hole TH17-18

10f1

Client:

KGS Group

Project Name: _2017 Industrial Streets - St. Matthews Street

Project Number:

Location:

0012-006-00

UTM N-628023, E-5528048

Contractor: Paddock Drilling Ltd. Ground Elevation: _Existing Ground
Method: 125 mm Solid Stem Auger, Canterra CT-250 Truck Mount Date Drilled: 25 April 2017
Sample Type: [l Grab (G) B sheiby Tube (1) [><] split Spoon (sS) [ Split Barrel (sB) [ ] Core (C)

Particle Size Legend:

% Fines

Clay

(II1]) sitt

Sand

)

Gravel

Cobbles H Boulders

—3.0

5 [m] BL:(lh/Unait Wit Undrained Shear
5 g £ |16 17 LY S Strength (kPa)
< € Iz‘ = Ainla Qima 10/ Test Type
88| 5 MATERIAL DESCRIPTION o Z Paricie Size (1) 4 Torvane A
A= @ al © |0 20 40 60 80 100 & Pocket Pen. i
3 El g Vo XQui
® Sl E O Field Vane O
@ lo 20 40 60 80100(0 50 100 150 200250
JI ASPHALT (210 mm THICK) | IGEY
CONCRETE (210 mm THICK)
C18M
SAND and GRAVEL (FILL) - trace clay, trace silt
1 - light brown, moist, compact, sub-angular
[ o 5_' - poorly graded fine sand to coarse gravel (<50 mm dia.), pit run ces | @
T - "pit run"
7 CLAY - silty, trace sand, trace gravel, trace precipitates (sulphates, <15 mm dia.), trace
[ ] oxidation
E / - mottled light brown to brown G65 1 o
i - moist, firm
] - high plasticity i
1.0 D
] / G66 503 Pa.- |
—1 5— %
:% G68 ) N -
—2.0—:%
] % G69 e Ny -
25%
3% G70 ° L
7

END OF TEST HOLE AT 3.1 m IN CLAY

Notes:

1) No sloughing or seepage observed.

2) Test hole backfilled with auger cuttings, bentonite, sand, and cold patch asphalt to

surface.

3) Test hole located 10 m east of Ferry Road, westbound lane, 1.7 m south of north curb.
(5528048m N 628023m E)

SUB-SURFACE LOG LOGS 20170426 ST. BONIFACE 0_A_SGBR 0012-006-00.GPJ TREK GEOTECHNICAL.GDT 25/5/17

Logged By:
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Reviewed By: _N.J Ferreira

Project Engineer:

Nelson Ferreira




Local Street Renewal (St. Matthews Avenue)

Sub-Surface Investigation

Summary Table 2

Test Hole Pavement Surface Pavement Structure Material Sample Depth (m) | Moisture Grain Size Analysis Atterberg Limits
No Test Hole Location Type Thickness Tvoe Thickness Subgrade Description Top Bottom | Content | Gravel | Sand Silt Clay Liquid | Plastic Plasticity
' a (mm) » (mm) m |1 m | || ] ]| w]™ Index
Asphalt 45 Concrete 225
U14 (5528010m N Clay Ff” 0.3 0.6 21.0
Silt 0.9 1.2 25.3
TH17-01 300 m east of Berry : i
Street, eastbound Silt and CLAY 1.2 15 24.3
median lane, 5.5 m Clay 15 18 315
north of south curb
Clay 2.0 2.3 40.9
Clay 2.7 3.0 49.9
Asphalt 40 Concrete 185
U14 (5528018m N Clay Fill 0.3 0.6 16.2
| . 1.2 26.
TH17-02 240 m east of Berry Clay 0.9 6.9
Street, westbound Clay 1.2 15 28.0
median lane, 5.6 m Silt 15 18 215
south of north curb
Clay 1.8 21 48.4
Clay 2.7 3.0 49.4
Asphalt 45 Concrete 210
U14 (5528010m N Clay Ff” 0.3 0.6 21.2
190 m east of Berry Silt and Clay 0.9 1.2 22.7 0 11 55 34 45 19 26
TH17-03
Street, eastbound curb Silt and Clay 1.2 15 30.1
lane, 1.7 m north of Silt and Clay 15 18 30.8
south curb
Clay 1.8 2.1 28.4
Silt 2.4 2.7 22.3
Asphalt 35 Concrete 190
U14 (5528026m N Clay Ff” 0.3 0.6 25.7
628688m E) Clay Fill 0.6 0.9 25.0
il . 1.2 29.
TH17-04 140 m east of Berry Silt 0.9 9.9
Street, westbound curb Silt 1.2 15 34.0
lane, 1.7 m south of Clay 15 18 376
north curb
Clay 2.1 2.4 51.9
Clay 2.7 3.0 51.1




Local Street Renewal (St. Matthews Avenue)
Sub-Surface Investigation
Summary Table 2

Test Hole Pavement Surface Pavement Structure Material Sample Depth (m) | Moisture Grain Size Analysis Atterberg Limits
No. Test Hole Location Type Thickness Type Thickness Subgrade Description Top Bottom | Content | Gravel | Sand Silt Clay Liquid | Plastic Plasticity
(mm) (mm) (m) (m) (%) (%) (%) (%) (%) Index
Asphalt 50 Concrete 210
U14 (5528012m N Clay Fill 0.3 0.6 31.2
628851m E) Clay Fill 0.6 0.9 26.6 8 22 42 28 54 24 30
100 m east of Ber Clay Fill 0.9 1.2 22.6
TH17-05 Street, eastbound cLyrb S)illt 1.2 1.5 25.0
lane, 1.7 m north of Silt 15 1.8 19.2
south curb Clay 2.0 23 53.9
Clay 2.7 3.0 56.3
Asphalt 45 Concrete 210
U14 (5528025m N Sand and Gravel Fill 0.3 0.6 17.7
628604m E) Clay Fill 0.6 0.9 38.7
50 m east of Berr Silt 0.9 1.2 27.7
TH17-06 Street, Westbounc)i/ Silt 1.2 15 27.4
median lane, 5.6 m Silt 15 1.8 24.8
south of north curb Clay 18 21 43.0
Clay 2.7 3.0 57.4
Asphalt 40 Concrete 240
U14 (5528015m N Clay Fill 0.3 0.6 25.0
628567m E) Clay Fill 0.6 0.9 24.5
20 m east of Berr Clay Fill 0.9 1.2 335
TH17-07 Street, eastbound czrb c|a§ Fill 1.2 15 36.0
lane, 1.7 m north of Clay Fill 15 1.8 33.8
south curb Clay 2.0 2.3 483
Clay 2.4 2.7 57.0
Asphalt 45 Concrete 205
U14 (5528032m N Clay Fill 0.3 0.6 34.0
628515m E) Clay Fill 0.6 0.9 35.2
TH17-08 40 m west of Berry Clay Fill 0.9 1.2 35.4
Street, westbound curb Clay Fill 1.2 1.5 28.0
lane, 1.7 m south of Clay Fill 15 1.8 32.8
north curb Clay 2.1 2.4 50.4
Clay 2.7 3.0 56.9




Local Street Renewal (St. Matthews Avenue)

Sub-Surface Investigation
Summary Table 2

Pavement Surface Pavement Structure Material Sample Depth (m) | Moisture Grain Size Analysis Atterberg Limits
Tes’\t‘:ole Test Hole Location Type Thickness Type Thickness Subgrade Description Top Bottom | Content | Gravel | Sand Silt Clay Liquid | Plastic Plasticity
(mm) (mm) (m) (m) (%) (%) (%) (%) (%) Index
Concrete 210
U14 (5528024m N Clay Fill 0.3 0.6 28.3 0 0 31 69 56 22 34
628465m E) Clay Fill 0.6 0.9 31.4
TH17-09 90 m west of Berry Clay 0.9 1.2 375
Street, eastbound Clay 1.2 1.5 39.8
median lane, 5.7 north of] Clay 15 18 37.9
south curb Clay 2.1 2.4 56.2
Clay 2.7 3.0 54.3
Asphalt 55 Concrete 200
U14 (5528031m N Clay Fill 0.3 0.6 34.4
628417m E) Clay Fill 0.6 0.9 35.3
TH17-10 135 m west of Berry Clay F?II 0.9 1.2 36.6
Street, westbound Clay Fill 1.2 1.5 40.1
median lane, 5.6 m Clay Fill 15 1.8 43.1
south of north curb Clay 21 2.4 52.0
Clay 2.7 3.0 53.3
Concrete 205
Clay Fill 0.2 0.3 17.9
Ul‘éz(ggsggfg‘ N Clay Fil 0.3 06 345
175 m west of Berry Clay 0.6 9.9 358
TH17-11 Street, eastbound curb Clay 0.9 1.2 392
lane, 1.7 m north of Clay 12 15 38.5
south curb Clay 15 1.8 40.9
Clay 2.0 2.3 51.2
Clay 2.7 3.0 50.5
Asphalt 45 Concrete 190
U14 (5528039m N Clay Fill 0.3 0.6 37.5
628308m E) Clay 0.6 0.9 39.4
230 m west of Berr Cla 0.9 1.2 42.7
TH17-12 Street, westbound CLi/rb C|a§ 1.2 1.5 415
lane, 1.7 m south of Clay 1.5 1.8 42.0
north curb Clay 2.1 2.4 51.3
Clay 2.7 3.0 59.7




Local Street Renewal (St. Matthews Avenue)
Sub-Surface Investigation
Summary Table 2

Pavement Surface Pavement Structure Material Sample Depth (m) | Moisture Grain Size Analysis Atterberg Limits
Tes’\t‘:ole Test Hole Location Type Thickness Type Thickness Subgrade Description Top Bottom | Content | Gravel | Sand Silt Clay Liquid | Plastic Plasticity
(mm) (mm) (m) (m) (%) (%) (%) (%) (%) Index
Concrete 205
U14 (5528030m N Clay Fill 0.3 0.6 29.0
628248m E) Clay Fill 0.6 0.9 36.4
TH17-13 240 m east of Ferry Clay F?II 0.9 1.2 31.6
Road, eastbound Clay Fill 1.2 1.5 37.5
median lane, 5.7 m Clay Fill 15 1.8 37.4
north of south curb Clay 2.0 23 41.7
Clay 2.7 3.0 52.8
Asphalt 30 Concrete 200
U14 (5528039m N Clay Fill 0.3 0.6 23.4
628217m E) Clay Fill 0.6 0.9 45.0
TH17-14 210 m east of Ferry Clay 0.9 1.2 37.3
Road, westbound Clay 1.2 1.5 41.8
median lane, 5.6 m Clay 1.5 1.8 40.1
south of north curb Clay 2.0 2.3 56.5
Clay 2.7 3.0 44.1
Concrete 215
Sand and Gravel Fill 0.2 0.3 15.6
U14 (5528031m N Clay Fil 0.3 06 19.0
" Oﬁ%:;”;:?é@ Clay Fil 0.6 0.9 27.3
TH17-15 Road, eastbound curb Clay F!II 0.9 1.2 52.1
lane, 1.7 m north of Clay Fill 1.2 1.5 39.3
south curb Clay 1.5 1.8 36.9
Clay 2.0 2.3 55.4
Clay 2.4 2.7 56.4
Asphalt 55 Concrete 175
U14 (5528046m N Clay Fill 0.3 0.6 28.7
628116m E) Clay Fill 0.6 0.9 43.2
110 m east of Ferr Cla 0.9 1.2 38.1
TH17-16 Road, westbound cuyrb C|a§ 1.2 1.5 34.4
lane, 1.7 m south of Clay 1.5 1.8 40.9
north curb Clay 2.0 2.3 49.7
Clay 2.7 3.0 57.4




Local Street Renewal (St. Matthews Avenue)
Sub-Surface Investigation

Summary Table 2

Pavement Surface Pavement Structure Material Sample Depth (m) | Moisture Grain Size Analysis Atterberg Limits
Tes’\t‘:ole Test Hole Location Type Thickness Type Thickness Subgrade Description Top Bottom | Content | Gravel | Sand Silt Clay Liquid | Plastic Plasticity
(mm) (mm) (m) (m) (%) (%) (%) (%) (%) Index
Concrete 200
U14 (5528038m N Clay Fill 0.3 0.6 30.3
628064m E) Clay 0.6 0.9 36.2
60 m east of Ferry Road, Clay 0.9 1.2 33.2
TH17-17 eastbound median lane, Clay Till 12 15 315
5.6 m north of south Clay Till 15 1.8 19.9
curb Clay Till 2.0 2.3 15.1
Clay Till 2.7 3.0 12.2
Asphalt 70 Concrete 210
U14 (5528038m N Sand and Gravel Fill 0.3 0.6 12.3
628023m E) Clay 0.6 0.9 22.2
10 m east of Ferry Road, Clay 0.9 1.2 40.6 0 12 28 60 78 32 46
TH17-18

westbound curb lane, Clay 1.2 1.5 38.6
1.7 m south of north Clay 1.5 1.8 38.9
curb Clay 2.0 2.3 24.2
Clay 2.7 3.0 36.5
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Photo 1: Pavement Core Sample at Test Hole TH17-01

Photo 2: Pavement Core Sample at Test Hole TH17-02
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Photo 3: Pavement Core Sample at Test Hole TH17-03

Photo 4: Pavement Core Sample at Test Hole TH17-04
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Photo 5: Pavement Core Sample at Test Hole TH17-05

Photo 6: Pavement Core Sample at Test Hole TH17-06
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Photo 7: Pavement Core Sample at Test Hole TH17-07

Photo 8: Pavement Core Sample at Test Hole TH17-08
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Photo 9: Pavement Core Sample at Test Hole TH17-09

Photo 10: Pavement Core Sample at Test Hole TH17-10
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Photo 11: Pavement Core Sample at Test Hole TH17-11

Photo 12: Pavement Core Sample at Test Hole TH17-12
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Photo 13: Pavement Core Sample at Test Hole TH17-13

Photo 14: Pavement Core Sample at Test Hole TH17-14
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Photo 15: Pavement Core Sample at Test Hole TH17-15

Photo 16: Pavement Core Sample at Test Hole TH17-16
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Photo 17: Pavement Core Sample at Test Hole TH17-17

Photo 18: Pavement Core Sample at Test Hole TH17-18
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