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The geotechnical report is provided to aid in the Contractor’s evaluation of the existing pavement 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 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.
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Geotechnical Report for Bishop Grandin Blvd/Shorehill Dr to Beaverhill Blvd: Multi-Use Path and
Navin Drain Cast-In-Place Culvert

Test Hole Locations
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Winnlpeg, Manloba
Drawing 01
Teat Hole Location Plan
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Test Hole Log for TH12-01

SUB-SURFACE LOG 0012 003 00 BISHOR MULIT USE AND NAWIN DRAIN TH LOGS - DRAFT.GR) TREK GEOTECHNICAL.GDT 141813
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Test Hole TH12-01

Sub-Surface Log e

GEOTECHRNICAL
Client: KGS Group Project Number: 0012 003 00
Project Name: Bishop Grandin Multi Use Path and Navin Drain Culvert Location: UTM 14 N-5522781.38, E-637918.97
Contractor: Paddock Drilling Ltd. Ground Elevation: 231.96 m Existing Ground
Method: 125 mm Solid Stem Auger, Acker MP5-T Track Mount Date Drilled: June 26, 2012
Sample Type: [l Grv(©) B sheiby Tube (1) <] Split Spoon (SS) spiit Barrel (5B} [ ] Core )

7 Fines Clay [T st

Particle Size Legend: [/

Sand EIJ Gravel Cobbles H Boulders

- ] BL::II:IJUI;Ht Wit Undrained Shear
- ks g = 1607 BV o Simmnath ()
§_|s.| € 25 B moae TestTye
==|8=| & ol 2| & artiois Size (% T
E E 8 El & MATERIAL DESGRIETION ol @ [ E o =0 40 e s o Pocket Pen.
w 3 El | a9 TR T T B Quid
® % g O Field Vane O
w 0 20 40 6D B8O 100(D 50 100 150 200250
CLAY (Fill) - silty, trace rootlets e [ ]
E - dark grey e -
E053 - moist, stiff G2 )
E - high plasticity 3 L} Figy -]
1.0 e [ ] FAYER -
1.5 [ 1) L - Pt
2301 o
CLAY - silty, trace silt inclusions 1-3 mm dia., trace oxidation
- brown
- moist, stiff G7 L ] L]
- high plasticity
- firm below 2.7 m e ™ o
T8 O L] .- |
| ﬂﬂ‘
G10 [ ] - |
G ® P« |
T2 O LJ
G13 ] -
G14 ® Ei-}
T15 0 e -
G168 ® i
G17 L L]
- trace gravel, trace cobbles below 7.6 m
T8
-grey below 8.2 m 619 ° Al
G20 L 4 =
- mottled brown and grey, trace silt inclusions 1-10 mm dia below 9.5 m L = . et
- brown and soft to firm below 9.8 m jers) [ ] o
Logged By: _Brent Hay Reviewed By: _Kent Bannister Project Engineer: _Michael Van Helden
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Test Hole TH12-01
Sub-Surface Log oo
= ) BL;T&I!Umt WE Undreined Shear
- S g = TR Stengti(kPa)
§ | | £ HE & g Test Type
==|E=| & 2| & article Sizs (%. ATorena A
%E PE| @ MATERIAL DESCRIETION % 2 [ B oo 20 40 s0 eowo % Pocket Pen_ g
] g = El 2| o e HQuiEl
b 3 E i A O Fisld Vare O
2 0200 40 60 20100(0 50 100 150 200250
%
F10.59 G23 ® =
F11.0 T24 0 e -
E11.5 ﬁ G25 ® -
F12.0 G2 e o
ziest 1, - WAl 27 0o e il
s190F _‘:‘ T SILT - sandy, trace gravel, brown, wet, loose
Vs / CLAY - silty, trace silt inclusions 1-3 mm dia., trace oxidation o] ®
’13'0’/ - brown
E */ - moist, stiff
o / - high plasticity = .
-14-0-/ T30 B ® &
BoSr S| TRNISN: o o B S R R AL S Y S P S S
145 iransition from clay to Sit Gil from 1450 15.2 m tputty G G o
= £15.04
2| 2167 G2 *®
= 77 LISILT (Till} - some sand, some gravel
o E15.539|(Ts ~brown 5533 10 | @
g F a0 - wet, compact
z £16.04 A &
5 sl 3 ™
E E Jab
a A%
o F16.50 3 T
¥ 2152 ol Ty
oy 215.0 L I SAND - some silt, brown, wet, loose, fine to medium grained, poorly graded ®
i F17.05Tf 5535 | 24
2 : [ 7 SILT (Till} - some sand, some gravel L]
i LA - brown
E ,17.5,:\. E? - wet, compact
SN araak Jolfhed
§ POWER AUGER REFUSAL at 17.8 m BELOW GROUND SURFACE
&l Notes:
E 1) Seepage and Sloughing observed below 16.8 m in sand.
§ 2} Ground water level at 7.3 m approximately 5 minutes after completion of
z test hole.
= 3} Ground water level at 7.8 m approximately 2 hours after completion of test
= hole.
2 4) Test hole backfilled with bentonite to surface.
:
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ZlLogged By: _Brent Hay Reviewed By: _Kent Bannister Project Engineer: _Michael Van Helden
o
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Test Hole Log for TH12-02

Test Hole TH12-02

SUB-SURFACE LOG 0012 003 00 BISHOR MULIT USE AND NAWIN DRAIN TH LOGS - DRAFT.GR) TREK GEOTECHNICAL.GDT 141813

Sub-Surface Log e

Client: KGS Group Project Number: 0012 003 00
Project Name: Bishop Grandin Multi Use Path and Navin Drain Culvert Location: UTM 14 N-5522880.383, E-637921.946

Contractor: Paddock Drilling Ltd. Ground Elevation: 231.65 m Existing Ground
Method: 125 mm Solid Stem Auger, Acker MP5-T Track Mount Date Drilled: June 26, 2012
Sample Type: [l Grb(©) B sheiby Tube (1 <] Split Spoon (SS) split Barrel (5B) [ ] Core (c)

Particle Size Legend: ?‘EEZE Fines % Clay [ﬂ:ﬂ Silt Sand EIJ Gravel Cobbles H Eoulders
- ] BL:(IEJU@t it Undrained Shear
- T § e _ s MY 20 m Strength (kPe)
g | £ = 2 = Erticle Size (%, AT—?LTMA
m =3 == @ ovane
gé o .E, o MATERIAL DESCRIPTION al @ E D 20 40 &0 &0 100 e Pocket Pen.
e 3 g 2| @ I bl aubd
@ % % O Field Vane O
2 0 20 40 &0 BO100[0 50 100 150 200250
v CLAY - silty
// - dark grey G¥ L4
- moist, stiff to very stiff
= =] - high plasticity
G38 L ] -2
G38 ® -2
L1 - trace silt inclusions 1-3 mm in diameter below 1.0 m G A -
[ G ® | -
1.5 G42 ® o
2.0
- brown below 2.1 m
[ G43 L J o
o5 - firm to stiff below 2.4 m
G ® L)
228 6[-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 upon completion.

Logged By: _Brent Hay

Reviewed By: _Kent Bannister

Project Engineer: _Michael Van Helden
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Test Hole Log for TH12-03

Test Hole TH12-03
Sub-Surface Log e
Client: KGS Group Project Number: 0012 003 00
Project Name: Bishop Grandin Multi Use Path and Navin Drain Culvert Location: UTM 14 N-5522867.179, E-637918.972
Contractor: Paddock Drilling Ltd. Ground Elevation: 231.71 m Existing Ground
Method: 125 mm Solid Stem Auger, Acker MP5-T Track Mount Date Drilled: June 26, 2012
Sample Type: [l Grb(©) B sheiby Tube (1 <] Split Spoon (SS) split Barrel (5B) [ ] Core (c)
Particle Size Legend: ?‘EEZE Fines % Clay [ﬂ:ﬂ Silt Sand EIJ Gravel Cobbles H Eoulders
- ] BL:(IEJU@t it Undrained Shear
- 5 g 2 517 U om0 s (K2e)
S 2 ta = Test Type
S |E~| £ = 2 = article Size (%, A Torvane A
[=3
gé o .E, W>' MATERIAL DESCRIPTION %. @ E D 20 40 &0 B0 100 o Pocket Pen. o
i 3 g 2| @ e bl aubd
@ % % O Field Vane O
2 o zn 4an - &0 &0 1000 500 100 150 200250
V7S CLAY - silly
// - dark grey G45 L -
- moist, stiff to very stiff
= =] - high plasticity
48 L ] -]
A7 L] L
L1 - brown below 1.0 m &8 g -
3
i 19 ® =
'é C - trace silt inclusions 1-3 mm in diameter below 1.2 m I T
z 15 GA0 ] -]
i
[}
m
o
- L
w
x
&
o 2.0
H
14
S - firm to stiff below 2.1 m
o [
§ G51 ® o
xE
=
2
= 2.5
o
a
=
=
£ L
[a]
F
u Go2 [ ] o
clzes30
3 END OF TEST HOLE AT 3.1 m IN CLAY
2 Notes:
2 1) No sloughing or seepage observed.
2 2) Test hole backfilled with auger cuttings upon completion.
2
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ZlLogged By: _Brent Hay Reviewed By: _Kent Bannister Project Engineer: _Michael Van Helden
o
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Test

SUB-SURFACE LOG 0012 003 00 BISHOR MULIT USE AND NAWIN DRAIN TH LOGS - DRAFT.GRJ TREK GEOTECHNICAL.GDT 141813

Hole Log for TH12-04

Appendix ‘A’
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GEOTECHRNICAL

Sub-Surface Log

Test Hole TH12-04

1of1

Client: KGS Group

Project Name: Bishop Grandin Multi Use Path and Navin Drain Culvert

0012 003 00

See Test Hole Location Plan

Project Number:

Location:

Contractor: Paddock Drilling Ltd. Ground Elevation: Not Surveyed
Method: 125mm Solid Stem Auger RM30 Date Drilled: December 17, 2013
Sample Type: [l Grb(©) B sheiby Tube (1 <] Split Spoon (SS) split Barrel (5B) [ ] Core (c)

Particle Size Legend: 7/ Fines 777 clay [II] sm

Sand EIJ Gravel Cobbles H Boulders

- ] BL:(IEJU@t it Undrained Shear
s} g 2| _ [ MLz s (K2e)
= g ’E. 2 = Erticle Size (%, AT—?LTMA
[=3 onane
85 & MATERIRL DESCRIBTION 2 2 | K o = 4 s s & Pocket Pen. d
= g & 5] i 1 1 I BauX
3] I = R ME B O Field Vane O
|l &
0 020 40 &0 80 100(0 S0 100 150 200250
CLAY - silty, trace sand, trace organics
- dark grey
- moist, soft to firm
= = - intermediate plasticity G L & &
-no organics below 0.3 m
0.5 -trace clay and dry below 0.5 m o1 % /ﬁ H H H ‘H i
SILT - clayey, trace sand, trace oxidation
[ =] - light brown
- moist, firm to stiff
- low plasticity G13 L] s
10 CLAY - silty, trace silt inclusions (<2 mm diam }, trace silt laminations (<2 mm
[ 7/ diam. }
- dark grey
/ - moist, stiff to very stiff G ® & -
- —/ - high plasticity
” Sé -occasional dropstone (<20 mm diam. ) below 1.4 m a15 ® I &
[ é -mottled grey and brown below 1.7 m G5 ® Al
—20—/
/ G17 | ] i
% G18 L o
-2 5 %
% -firm to stiff below 2.6 m o1 ° & A
N e o | |a

END OF HOLE AT 3.1 m IN CLAY
MNotes:

1) No seepage or sloughing observed.
2} Test hole was dry upon completion

3) Test hole backfilled with auger cuttings upon completion,

2} Test hole sgueezed in to 1.5 m below ground surface upon completion.

Logged By: _Tom Hildahl

Reviewed By: _Kent Bannister

Project Engineer: _Michael Van Helden
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Test Hole Log for TH12-05

SUB-SURFACE LOG 0012 003 00 BISHOR MULIT USE AND NAWIN DRAIN TH LOGS - DRAFT.GRJ TREK GEOTECHNICAL.GDT 141813
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Sub-Surface Log

Test Hole TH12-05

1of1

Client: KGS Group Project Number: 0012 003 00
Project Name: Bishop Grandin Multi Use Path and Navin Drain Culvert Location: See Test Hole Location Plan

Contractor: Paddock Drilling Ltd. Ground Elevation: Not Surveyed
Method: 125mm Solid Stem Auger RM30 Date Drilled: December 17, 2013
Sample Type: [l Grv(©) B sheiby Tube (1) <] Split Spoon (SS) spiit Barrel (5B} [ ] Core )

Clay

E’E Fines

Particle Size Legend: [

[T st

Sand

EIJ Gravel

Cobbles H Boulders

- ] BL::II:IJUI;Ht Wit Undrained Shear
s} g 2| _ [ e Simmnath ()
= g ’E. E < articls Size {4 AT—?LTM‘Q
[=3 = [ah} onvane
8 .E, 0 MATERIAL DESCRIPTION =1} E 0 20 40 BO B0 100 o Pocket Pen. oy
3 g 2| v LT Mkl
v % g O Field Vane O
0 0 20 40 6D B0 100(D 50 100 150 200250
CLAY (Possible Fill) - silty, trace sand, some organics, trace oxidation
- grey
- moist, stiff to very stiff
- - high plasticity G2t e & &
-frozento 0.2 m
0.5 -friable and dry to moist below 0.5 m o %/ I
Al
-no organics below 0.6 m
G23 ®
,1 07
-moistbelow 1.1 m 1 4 ® A -
7 o ——
’ 57/ CLAT grsggy trace sand, frace oxidation 5 ® A =
' - moist, stiff to very stiff
- high plasticity
-mottled brown and grey below 1.5 m
| / 1 G26 ® fi-}
—20—/
/ 1 G27 | ] P
% G28 L fay -}
-firm to stiff below 2.6 m 28 ® -
| 2p A ‘ G30 [ o
END OF HOLE AT 3.1 m IN CLAY
MNotes:
1) Test hole was dry upon completion
2} Test hole was open to 2.7 m below ground surface after drilling.
3} Test hole backfilled with auger cuttings upon completion.
Logged By: _Tom Hildahl Reviewed By: _Kent Bannister Project Engineer: _Michael Van Helden
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Test Hole Log for TH12-06

Test Hole TH12-06

SUB-SURFACE LOG 0012 003 00 BISHOR MULIT USE AND NAWIN DRAIN TH LOGS - DRAFT.GRJ TREK GEOTECHNICAL.GDT 141813

GEOTECHRNICAL

1of1

Sub-Surface Log

Client:

KGS Group

Project Number: 0012 003 00

Project Name: Bishop Grandin Multi Use Path and Navin Drain Culvert

Location: See Test Hole Location Plan

Contractor: Paddock Drilling Ltd. Ground Elevation: Not Surveyed
Method: 125mm Solid Stem Auger RM30 Date Drilled: December 17, 2013
Sample Type: [l Grb(©) B sheiby Tube (1 <] Split Spoon (SS) split Barrel (5B) [ ] Core (c)

Particle Size Legend:

i

E’E Fines

Clay [II] sm sand Mg Gravel Cobbles il Boulders

- ] BL:(IEJU@t vt Undrained Shear
s} g 2| _ [ MLz s (K2e)
E=. g ’E. 3 = Particle Size (%, TestType
BE| & MATER AL DESERIETIEN 2 % Elo 20 an a0 ) 80 100 ﬁ%gfkr;?ggﬁﬁ
o= 2 El 2| G ot FoQuE
3 G| £ PL  MC LL O Fiold Vans O
wl & ield Vane
0 020 40 &0 80 100(0 S0 100 150 200250
CLAY (Fill} - silty, trace sand, trace gravel, frace organics, trace rootlets (<1 mm
diam.}
- grey
=t =] - moist, fimm 01 °
- high plasticity
SILT {Fill} - some clay, some sand, trace gravel an ®
[ = - light grey, dry, soft to firm, intermediate plasticity
CLAY (Fill} - silty, trace sand, trace gravel, trace silt inclusions (<5 mm diam }, trace
oxidation
- grey
1.0 - Tmolst, stff to very stiff co d & “
- high plasticity
] &) . A &
| 1 5]
-firm below 1.5 m OB * &
-mottled brown and grey below 1.8 m a7 ® -
-2 0
] Gog L fi-]
SAND (Fill} - trace silt trace clay, trace gravel
- brown
- wet, compact Goe &
- - poorly graded, coarse grained
CLAY - silty
- mottled brown and grey G0 b e
3.0 A - moist, firm to stiff, high plasticity

END OF HOLE AT 3.1 m IN CLAY
MNotes:
1) Test hole was dry upon completion

2} Sloughing observed at 2.4 m in sand fill.

3} Test hole backfilled with auger cuttings upon completion.

Logged By:

Tom Hildahl

Reviewed By: _Kent Bannister Project Engineer: _Michael Van Helden
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Particle Size Analysis for TH12-04

Sy v trekgeotechnical.ca Grain Size Analysis (Hydrometer Method)
¥ 1712 5t. James Street
nEK Winnipeg, MB  R3H 0L3 ASTM D422
GEDTECHRNICAL Tel: 2049759433 Fax: 204.975.9435

Project No. 0012 003 00
Client KGS Group
Project Bishop Grandin Multi-Use Path and Navin Drain Culvert
Test Hole TH12-04
Sample # G12
Depth {m) 46-50 Gravel 0.0%
Sample Date 17-Dec-12 Sand 2.8%
Test Date 8-Jan-13 Silt 36.2%
Technician Beta Taryana Clay 61.0%
Particle Size Distribution Curve
|Clay | st I _ Sand | Gravel ]
| Fine [ Medium [Coarse Fine | Coarse |
100 & & g A 4 + 00—
90
= 80 /
o 7
g 70 A
=
5 o Z[" L
g o
40 —t——r — — T
c
§ 30 —
& 20 ——
10 1 ——1
0
0.001 0.01 0.1 1 10 100
Particle Size (mm)
Gravel Sand Silt and Clay
Particle Size (mm)| Percent Passing |Particle Size (mm)| Percent Passing [Particle Size (mm}| Percent Passing
50.0 100.00 475 100.00 0.0750 97.22
37.5 100.00 2.00 100.00 0.0484 92.45
25.0 100.00 0.825 99.80 0.0343 87.69
19.0 100.00 0.425 99.73 0.0242 82.92
12.5 100.00 0.180 99 28 0.0171 79.75
9.50 100.00 0.150 99.14 0.0121 76.57
4.75 100.00 0.075 97.22 0.0089 71.81
0.0064 68.63
0.0045 67.04
0.0033 65.465
0.0024 62.28
0.0017 59.10
0.0010 51.16

TREK Hydrometer - Bishop Grandin Multi-Use Path - TH12-04 - G12
Page 1 of 1
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Particle Size Analysis for TH12-05

Sy v trekgeotechnical.ca Grain Size Analysis (Hydrometer Method)
¥ 1712 5t. James Street
nEK Winnipeg, MB  R3H 0L3 ASTM D422
GEDTECHRNICAL Tel: 2049759433 Fax: 204.975.9435

Project No. 0012 003 00
Client KGS Group
Project Bishop Grandin Multi-Use Path and Navin Drain Culvert
Test Hole TH12-05
Sample # G22
Depth {m) 46-50 Gravel 0.0%
Sample Date 17-Dec-12 Sand 1.2%
Test Date 8-Jan-13 Silt 18.7%
Technician Beta Taryana Clay 80.1%
Particle Size Distribution Curve
| cl | silt I Sand I Gravel I
Y | Fine [ Medium ICoarse [ Fine | Coarse |
100 & >—s * * +—+o—0oo
90 ~—tr
= 80 _7‘/"‘_«'
o
0 70
=
2 60 — T
g 80—
40 —t——r — — T
c
§ 30 —
& 20 ——
10 1 ——1
0
0.001 0.01 0.1 1 10 100
Particle Size (mm)
Gravel Sand Silt and Clay
Particle Size (mm)| Percent Passing |Particle Size (mm)| Percent Passing [Particle Size (mm}| Percent Passing
50.0 100.00 475 100.00 0.0750 88.78
37.5 100.00 2.00 100.00 0.0484 94.04
25.0 100.00 0.825 99.87 0.0343 94.04
19.0 100.00 0.425 99.78 0.0242 92.45
12.5 100.00 0.180 99 46 0.0171 89.28
9.50 100.00 0.150 99.38 0.0121 89.28
4.75 100.00 0.075 98.78 0.0089 87.69
0.0064 86.10
0.0045 86.10
0.0033 84.51
0.0024 81.34
0.0017 78.16
0.0010 76.57

TREK Hydrometer - Bishop Grandin Multi-Use Path - TH12-05 - G22
Page 1 of 1
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Particle Size Analysis for TH12

= -

-06

www.trekgeotechnical.ca
1712 5t James Street

Grain Size Analysis (Hydrometer Method)

Appendix ‘A’
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Winnipeg, MB R3H 0L3 ASTM D422
GEDTECHMICAL 'o" 2045759433 Fax: 204.975.9435
Project No. 0012 003 00
Client KGS Group
Project Bishop Grandin Multi-Use Path and Navin Drain Culvert
Test Hole TH12-06
Sample # G2
Depth {m) 46-50 Gravel 1.3%
Sample Date 17-Dec-12 Sand 7.4%
Test Date 8-Jan-13 Silt 25.5%
Technician Beta Taryana Clay 65.9%
Particle Size Distribution Curve
| i | sitt | Sand I Gravel ]
Y | Fine [ Medium ICoarse [ Fine [ Coarse |
100 T oo
- _,_,_.:,,4—‘/‘_"“_'—4-—*
E 80 M‘"
o
8 70
= /}
2 60 ¥ — T
g 80—
40 —t——r — — T
c
§ 30 —
& 20 ——
10 ——1
0
0.001 0.01 0.1 1 10 100
Particle Size (mm)
Gravel Sand Silt and Clay
Particle Size (mm)| Percent Passing |Particle Size (mm)| Percent Passing [Particle Size (mm}| Percent Passing
50.0 100.00 475 98.71 0.0750 91.31
37.5 100.00 2.00 98.65 0.0484 84.94
25.0 100.00 0.825 96.13 0.0343 83.37
19.0 100.00 0.425 94.51 0.0242 81.81
12.5 100.00 0.180 92.79 0.0171 81.81
9.50 100.00 0.150 92.56 0.0121 80.24
4.75 98.71 0.075 91.31 0.0089 YTl b
0.0064 75.54
0.0045 73.97
0.0033 72.41
0.0024 67.71
0.0017 64.57
0.0010 56.74

TREK Hydrometer - Bishop Grandin Multi-Use Path - TH12-06 - G2
Page 1 of 1






