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1.0 Introduction

As authorized by Stantec Consulting, acting on behalf of their client, The City of Winnipeg, UMA
Engineering Limited (UMA) completed geotechnical investigations for the Kenaston Underpass
Project in Winnipeg, Manitoba. Two investigations were completed at the site by UMA. The
first investigation focused on the overburden soil conditions, but also included one core hole into
bedrock. Based on that information, a generalized geotechnical investigation report dated
March 2005 was issued. Stantec had concluded from both a technical and economical
perspective, that an additional investigation was justified in order to identify bedrock conditions
for the design and construction of rock socketed foundations for the rail bridge. As a result, a
further bedrock investigation, consisting of bedrock coring and a test caisson program was
conducted to supplement the existing information.

The purpose of the geotechnical investigations was to determine the soil, bedrock and
groundwater conditions at the bridge location, and on that basis, provide geotechnical
recommendations for the design and construction of rock socketed caissons for the rail bridge.

Recommendations for the design and construction of rock socketed caissons for the rail bridge
have been provided under separate cover. The purpose of this study is to provide the result of
the core hole drilling and test caisson for tendering information purposes.

2.0 Bedrock Drilling and Test Caisson

The initial investigation conducted in December of 2004 included one test hole (TH-04-42)
which included rock coring into the underlying bedrock. Between 11 and 25 August 2005, at
total of four test holes (63 mm diameter) were advanced into bedrock by rock coring at selected
locations near the proposed rail bridge (TH-05-01 to TH-05-04). The placement of the test
holes was largely restricted as a result of the existing roadways, railways and services. All test
hole drilling was completed by Paddock Drilling Ltd. of Brandon, Manitoba under the supervision
of a representative of UMA.

In addition to the test holes, one 710 mm diameter test caisson was advanced adjacent to TH-
05-02. The test caisson was completed by Subterranean (Manitoba) Ltd. under the supervision
of a representative of UMA.

Test Hole TH-04-42 was advanced north of Wilkes and west of Kenaston. Bedrock was
confirmed at a depth of about 20 m from grade and the core hole was advanced to a depth of
about 37 m where drilling was terminated.

Test Hole TH-05-01 was completed north of the CN Tracks and west of Kenaston. Bedrock was
confirmed at a depth of about 18.8 m from grade and the core hole was advanced to a depth of
about 30.5 m where drilling was terminated.

Test Hole TH-05-02 was advanced south of the CN Tracks and west of Kenaston. Bedrock was
confirmed at a depth of about 20 m from grade and the core hole was advanced to a depth of
about 35 m where drilling was terminated in the limestone bedrock.
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The test caisson was advanced immediately adjacent to TH-05-02. Consistent with TH-05-02,
the bedrock contact was identified at a depth of about 20.1 m. The test caisson was advanced
to a depth of about 30.5 m where drilling was terminated. Two pump test were completed at
depths of about 23 and 30.5 m.

Test Hole TH-05-03 was completed north of the CN Tracks on the median of Kenaston
Boulevard. Bedrock was identified at a depth of about 19.7 m from grade and the core hole was
advanced to a depth of about 35 m where drilling was terminated.

Test Hole TH-05-04was advanced south of the CN Tracks and east of Kenaston. Bedrock was
confirmed at a depth of about 19.5 m from grade and the core hole was advanced to a depth of
about 30.5 m where drilling was terminated in the limestone bedrock.

All bedrock observed during drilling of the core holes and test caissons was visually classified
on site by UMA’s site representative. Continuous rock core samples were collected at the core
holes. The rock cores collected were retained in wooden core boxes and transported to UMA's
Winnipeg laboratory for detailed examination and testing.

3.0 Laboratory Assessments and Testing

The soil and rock core samples transported to the laboratory were visually examined by UMA’s
Project Engineer in order to supplement and confirm the field classifications. The Recovery and
Rock Quality Designation (RQD) was determined for each core run and has been reported on
the test hole logs. Uniaxial compressive strength testing was completed on several samples of
the bedrock cores collected. The results of the uniaxial compressive strength testing have been
included on the test hole logs opposite the appropriate sample depths.

4.0 Subsurface Conditions

4.1 Bedrock Conditions

Carbonate (limestone) bedrock was identified at depths that varied between about 19 and 20 m
below ground surface. The conditions of the bedrock at this location are not in some
characteristics typical of the Winnipeg area. The bedrock has been observed to consist of an
upper rock mass which is comprised of a weathered limestone and a lower rock mass which is
comprised of a strong massive limestone. The two layers of bedrock are separated by a 300 to
900 mm thick infilling of clayey silt.

The upper rock mass is generally weathered, mottled yellow and grey, weak to medium strong
with small pits and vugs. The upper 300 to 900 mm of the bedrock is generally highly fractured
and disturbed. Core recovery in the upper rock mass was generally greater than 90%. The
average RQD in the upper rock mass was about 55% and the uniaxial compressive strength
ranged between about 38 and 100 MPa.
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At a depth of about 25 to 27 m, a 300 to 900 mm thick infilling of clayey silt was identified at all
of the test hole locations. While bedding planes infilled with silt and clay are common within the
limestone bedrock in the Winnipeg area, it is uncommon to find this thickness of infilling as a
stratigraphic unit between bedrock zones .

The lower rock mass generally consists of a massive intact white limestone that is strong to very
strong. Core recovery in the lower rock mass was generally greater than 90%, with the
exception of some cores that extended below about 30 m. The average RQD in the lower rock
mass was about 70% and the uniaxial compressive strength ranged between about 45 and 180
MPa.

4.2 Test Caisson

The test caisson was advanced using a 710 mm core barrel. Core recovery during the test
caisson was excellent and no chopping of the bedrock was required to advance the caisson. As
a result of the large size of the core barrel and the low speed of coring, the recovered rock cores
were generally intact and appeared much better than the cores obtained from the small
diameter core holes.

The caisson was visually examined between a depth of about 20.6 and 22.9 m from grade.
Between this depth, the bedrock was observed to be weathered, pitted and vuggy. The
limestone was weak to medium strong and while fractures were present, they were very tight.

Bedding planes about 150 mm thick and infilled with silt were identified within the test caisson at
depths of about 25 and 30 m.

4.3 Groundwater

Pumping rates were measured during the test caisson advancement at two depths. At a depth
of about 23 m, seepage was only observed from behind the sleeve and the inflow of
groundwater was about 0.4 I/s (7 gpm). At a depth of about 30.5 m the inflow of groundwater
was about 3.1 I/s (50 gpm).

5.0 Closure

The findings of this study were based on the results of field and laboratory investigations,
combined with an interpolation of soil, bedrock and groundwater conditions between core hole
locations and the test caisson. The information provided within this study is provided for bidding
purposes only. The contactor should form their own opinion of the site conditions based on the
information provided within. It should be appreciated that conditions can be expected to vary
across the site.
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Respectfully Submitted,

UMA Engineering Ltd.

Reviewed by:
M
Giovanni Militano, M.Sc., P. Eng. W.R. (Bill) Wiesner, M.Sc., P. Eng.
Geotechnical Engineer Senior Geotechnical Engineer

fagey
==2AreCh
Certificate of Authorization
UMA Engineering Ltd.

No. 256 Expiry: April 30, 2006
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Test Hole Information



PROJECT: Kenaston Underpass - CN Bridge

| CLIENT: Stantec Consulting

TESTHOLE NO: Test Caisson

LOCATION: South of CN, West of Kenaston. Adjacent to TH05-02

PROJECT NO.: 4231-040-09

LOG OF TESTHOLE KENASTON UNDERPASS - CN BRIDGE. GPJ UMA GDT 11/10/05

CONTRACTOR: Subterranean | METHOD: SoilMec R312-HD - 710 mm Socket | ELEVATION (m)
SAMPLE TYPE Wcra ([[IsHeLBY TUBE ~ [X]SPLITSPOON  E5BULK [/Inorecovery  [[]coRe
o | Ll

€ |3 b E

E |5 SOIL DESCRIPTION W T | COMMENTS | &

TV 8= o

O o x| 8

15] %)
F0 [ N[ GRAVEL (FILL)- 300 mm ]
- 7 CLAY (FILL) -
-1 % -
;[ :
C o / CLAY with occasional wet SILT layers =
s / Very slight seepage from g
E 4 wet silt layers. il
E CLAY 1
3 7 - brown to grey with depth i
: / - moist, stif to firm with depth :
: / - high plastic ]
N7
= % 3
s % =
é
2 Z =
o é 9
10 % 10-5
11 % 11
E g | ]
T U wamem |
E 10 O4 - light grey, loose, wet : 123
F Q- trace sand, trace gravel, trace clay ]
i a o - low plastic 5
- 9 - damp, medium dense below 12.5 m
L 13 o NG ]
LOGGED BY: Giovanni Militano COMPLETION DEPTH: 30.48 m
UMA | AECOM REVIEWED BY: COMPLETION DATE: 27/9/05
PROJECT ENGINEER: Giovanni Militang Page 1 of 3




PROJECT: Kenaston Underpass - CN Bridge

| CLIENT: Stantec Consulting

TESTHOLE NO: Test Caisson

LOCATION: South of CN, West of Kenaston. Adjacent to TH05-02

PROJECT NO.: 4231-040-09

CONTRACTOR: Subterranean

| METHOD: SoilMec R312-HD - 710 mm Socket

ELEVATION (m):

LOG OF TESTHOLE KENASTON UNDERPASS - CN BRIDGE GPJ UMA GDT 11/10/05

SAMPLE TYPE Wcras ([[JsHeLBY TuBe  [X]SPLIT SPOON Esuk [/InoRecovery  [J]core
3 y
E |2 =l & E
-

E |5 SOIL DESCRIPTION Wi g | COMMENTS E

W= g = i)

(= o = w [

w w
F 13 041 - small boulder / cobble at 13.1 m 3
0yq ] ]
- QO -densebelow 13.1m ]
o 8 0.(,; m
[ D ]
F1 o] 14
C Bd ]
E Y derattaam Ghopped boukderaf ]
= Ojc 4] 4.3m. :
15 °§"} - boulder at 14.9m f:gpped boulder at 15
[ 44 -4m. ]
: 034] - very dense below 152m Very hard drilling and 4
C 4041 sleeve advancement 3
s O -boulder at 15.7 m through till below 15.2 m. ]
16 ojﬂ_c;] Chopped boulder at 16 3
u 2.4 ¢ I 15.7m. 3
E Oék,‘.‘ granite boulder at 16.1m Chopped boulder at :
E B4 16.1m. ]
E7 | 1 { ]
e ' 17
F WY ]
S Dril: 0 to 20.1 m - 6h ]
e 5
E Oj[ t's 18 —;
- | :
. o041 - wet below 18.6 m Slight to moderate 3
N ol seepage from wet silt till .
19 q(qﬂ below 18.6 m. 19
E vye .
- 04 :
- B ]
25 i i
2 LIMESTONE BEDROCK Slight to moderate ]
- - weathered ;riegage at bedrock ]
- i interface. ]
; _;’:ﬁﬁ’;m;"f"%g Dril: 20.1 t0 213 m - 1h :
21 - pitted and vuggy Sleeve bottom at 206m | 94 ]
il Drilk 21,30 22.9 m - 1h :
22 down hole visual evaluation between 20.6 and 229 m 22
3 - weathered, pitted and vuggy ]
o - weak to medium strong rock ]
- - intact, very tight fractures ]
- E " . Pump Test: 7 GPM. 3
:_23 broken bedrock, frequent vertical and horizontal fractures below 22.9 m Water inflow from behind 23 =
i sleeve only. .
E ~75% recovery between 1
. 229and24m .
24 24
F - intact, red below 24 m .
F 25 [ SILT (150 mm) -Tow plastic, ight grey, moistto wet, mediumdense _ _ — — _ _ __ __ __ " """ T "] 25—
C - intact, mottled light yellow and white below 25 m ]
C 76 ]
| LOGGED BY: Giovanni Militano COMPLETION DEPTH: 30.48 m
UMA | AECOM REVIEWED BY: COMPLETION DATE: 27/9/05
: PROJECT ENGINEER: Giovanni Militang Page 2 of 3




PROJECT: Kenaston Underpass - CN Bridge

| CLIENT: Stantec Consulting

TESTHOLE NO: Test Caisson

LOCATION: South of CN, West of Kenaston. Adjacent to TH05-02

PROJECT NO.: 4231-040-09

LOG OF TESTHOLE KENASTON UNDERPASS - CN BRIDGE GPJ UMA GDT 11/10/05

CONTRACTOR: Subterranean J METHOD: SeilMec R312-HD - 710 mm Socket | ELEVATION (m):
SAMPLE TYPE | [ ([[Js+eLBY TUBE ~ [X]SPLIT SPOON =L [InoRrecovery  [JJcore
g g

E |2 = B E

5 SOIL DESCRIPTION W Z | COMMENTS | E

W o| = g = 0

(2] (=] << ] O

o w
- 26 [rrry -intactredbelow2%6m _ ] n i
F (LD CLAYEY SILT (600 mm) - Tow to mediam plastc, moist ight grey, medium dense e ]
o -massive, intact, white, strong below 268m T T T T T T T T T T T T 27 E
E LTI E
- LIx ]
28 il . 28
. - very strong below 28 m Drill: 28 to 29.3m - 2h ]
- - vertical fracture with light oxidation stains between 28 and 29.3 m ]
29 : 29
- Drill: 29.3 to 30.5 m - ]
E 1.5h ]
:_30 BT b eyl TR iy Rl P N e i T R I T W T I R R W S e R e e i e T e T e e e 30-.5
E TTI0-SILT (150 mm] - low plastic, light grey, moist to wet, mediumdense A ]
- TTrT - massive, intact, white, very strong below 30.2 m _ ]
- Test caisson terminated at 30.5 m. Pump Test 50 GPM ]
- Concrete to 7.5 m, clay cuttings to surface. E
31 31
132 32
L33 33
34 34
35 35
F-36 36
37 373
38 38
30 :
| LOGGED BY: Giovanni Militano COMPLETION DEPTH: 3048 m
UMA i AECOM REVIEWED BY: COMPLETION DATE: 27/9/05
PROJECT ENGINEER: Giovanni Militang Page 3 of 3




PROJECT: Kenaston Underpass - CN Bridge

| CLIENT: Stantec Consulting

TESTHOLE NO: TH-05-01

LOCATION: North of CN Tracks, West of Kenaston

PROJECT NO.: 4231-040-09

CONTRACTOR: Paddock Drilling

| METHOD: Nodwell - HQ (63 mm) Coring

ELEVATION (m):

SAMPLE TYPE Wcree [[T]SHELBY TUBE

X sPLIT SPOON

EHBuLk

[/INO RECOVERY

[I]core

BACKFILL TYPE [l senToNTE [ TJeRraveL

fajGrouT

[]cutTings

[ Jsanp

SLOTTED
PIEZOMETER
SOIL SYMBOL

DEPTH (m)

SOIL DESCRIPTION

COMMENTS

SAMPLE TYPE
SAMPLE #
DEPTH (m)

o

: CLAY (FILL) - siity

- |- - grey brown

g - moist, stiff, medium plasticity
- trace organics to 0.6 m

P a
FRFOEFD

IREARERRREN LR RRREEE
-

CLAY - silty
- brown to grey with depth
- moist, stiff to firm with depth, high plasticity

w Y
) -

P a a' a2

AL e L T LS

Y

o)
ey
o

= =T TaaSEiiRXRX&3

N

PRI RN LB LRI R Al e

w
s
"

LA

.
.

=
2 a a’ i s a
.. a l‘ ..

-3
- A e s a & a
PLESIRLIE I s g

-
.

!I]lllllll]llIIl'IlI!lIIIIIlIII]IlIIIIIIFIFI!IIIIIIII‘I!II|II

P ]
s
P

-
L]
.

4 SILT (TILL)

- trace sand, trace clay, trace gravel
- light greyish brown

- moist, compact to dense with depth
- low plastic

a
w
a
[+3
st

a8
P
g
Py
AN N T
P =
I Ay T, T

TTTTTT I [T T T rrrreT
s

—
s
l".
=
o
=

- (%] (%] -

L b b v gsaa b b

on

o
xun:“||l-.|H|||[l;uu4111:]:1”1““!:||4L1“|||a||||u_lluulunxnlnlnnnnnl
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LOG OF TESTHOLE KENASTON UNDERPASS - CN BRIDGE.GPJ UMA.GDT 11/10/05

LOGGED BY: Kate Franklin

COMPLETION DEPTH: 30.48 m

REVIEWED BY: GM

COMPLETION DATE: 24/8/05

PROJECT ENGINEER: Giovanni Militan
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LOG OF TESTHOLE KENASTON UNDERPASS - CN BRIDGE GPJ UMA GDT 11/10/05

PROJECT: Kenaston Underpass - CN Bridge

I CLIENT: Stantec Consulting

TESTHOLE NO: TH-05-01

LOCATION: North of CN Tracks, West of Kenaston

PROJECT NO.: 4231-040-09

CONTRACTOR: Paddock Driling | METHOD: Nodwell - HQ (63 mm) Coring ELEVATION (m):
SAMPLE TYPE WGres ([[JsHELBY TUBE XsPuiT SPOON EBULK [/InoRecovery  [[]core
BACKFILL TYPE Il sENTONITE [JGRAVEL fiJerout [AcutTings []sanp
o = w

E |gHl 8 b E

£ Bz 5 SOIL DESCRIPTION Wi E | COMMENTS | E

8 @ N 8 = 2 o

o ;m (451
E13 | - light grey, very dense below 12.2 m :
E "o - granite boulder 320 mm diameter at 13.7 m ]
Er 1 -] - occasional cobbles below 14.0m # E
E ] ]
15 [ 15
L 4 i
-16 [ 16—f
E7 172
: -4 ]
E | ]
18 |4 18 f
E 4 {l - red brown below 18.2m g
- -4 |4 ¢ ]
e Uy | L LU TIMESTONE (BEDROCK) :
L1 B T - weathered c19 L
- LY b - mottled yellow and grey, with white inclusions Recovery: 10[.’1_% 2
- -4 | I - weak to medium strong RQD: 54% (fair) ]
s i - pitted and vuggy ]
C ‘4 V' Yorr - close to moderately close discontinuities ]
Tl R - evidence of water flow in apertures 20
- & 0 - filling damp, no free water present ]
s - |- e Recovery: 95% ]
: d C20 | RQD: 66% (fair) ]
=21 Y 1T 21
o [ ] Recovery: 95% 293
. I C21 | RQD: 48% (poor) 3
. ﬁ :
23 H 23
E N Recovery: 95% -
. i E i €22 | RQD: 57% (fair) 2
ST 24
E -: IITT ;
25 |- A COAVEY SLT(@omm) — — — T T T T T T T T T T T T T T Recovery: 100% 25
u 1 T e e C2Z3 | RQD: 62% (fair) E
- BNe Below 25.3 m: Qu=139.2 MPa 3
o A fid - massive 3
: 26 A - ﬁ = Whlte =
LOGGED BY: Kate Franklin COMPLETION DEPTH: 30.48 m
UMA | AECOM REVIEWED BY: GM COMPLETION DATE: 24/8/05
PROJECT ENGINEER: Giovanni Militang Page 2 of 3




PROJECT: Kenaston Underpass - CN Bridge LCLIENT: Stantec Consulting TESTHOLE NO: TH-05-01

LOCATION: North of CN Tracks, West of Kenaston PROJECT NO.: 4231-040-09
CONTRACTOR: Paddock Driling | METHOD: Nodwell - HQ (63 mm) Coring ELEVATION (m):
SAMPLE TYPE | [l ([[JsHetY TuBE  [X]SPLIT SPOON =L [/Inorecovery  [[]core
BACKFILL TYPE [l senToniTE [ 7] GRAVEL (T} stoucH f3Jerout ] cutTinGs [Jsanp
o 4l L
E o 2 nt- 3 3
= M = o =
E Bzl 5 SOIL DESCRIPTION W E | COMMENTS | £
& Ay 2 =3 &
al 3 &
- 26 [ [ {Tr -strong ]
- g - moderately close discontinuities 5
- "1 [ - no evidence of water flow in apertures Recovery: 100% :
- .| 1-J - nofiling present C24 | RQD: 89% (good) 5
Eor [ Fer Qu = 180.2 MPa 97
o - I aa =
- [ [ ]
E b T :
28 ﬁ Recovery: 100% 28
. - ) - €25 | RQD: 74% (fair) ]
- kY b Qu = 100.6 MPa :
29 29—f
E Recovery: 60% E
- C26 | RQD: 54% (fair) 3
30 30
- - IT1T E
: END OF TEST HOLE AT 30.5 M IN LIMESTONE BEDROCK. ]
- Notes: R
31 1. Solid stem power auger to 12.2 m. 31
N 2. HQ coring between 12.2 m and 30.5 m. b
- 3. Standpipe installed at 30.5 m. ]
32 sz—f
33 33—f
a4 34
o z
or ]
g 35 35
=1 il
oF ]
[G] 5 ]
wr -
oF E
2 36 %
2t 5
wf ]
wpE -4
<l 4
4 37
aF ]
£ ]
zr ]
o ;
<38 38
gf ]
B - :
oF :
~F 39 ]
B LOGGED BY: Kate Franklin COMPLETION DEPTH: 30.48 m
E UMA % AECOM REVIEWED BY: GM COMPLETION DATE: 24/8/05
S PROJECT ENGINEER: Giovanni Militand Page 3 of 3




PROJECT: Kenaston Underpass - CN Bridge ELIENT: Stantec Consulting

TESTHOLE NO: TH-05-02

LOCATION: South of CN Tracks, West of Kenaston

PROJECT NO.: 4231-040-09

LOG OF TESTHOLE KENASTON UNDERPASS - CN BRIDGE GPJ UMA GDT 11/10/05

CONTRACTOR: Paddock Drilling | METHOD: Nodwell - HQ (63 mm) Coring ELEVATION (m):
SAMPLE TYPE | [eRh ([[}sHELBY TUBE D<sPLIT SPOON EsuLk [/INnorecovery  [[]core
o} g

E |2 =l o E

E (5 SOIL DESCRIPTION W g | COMMENTS | £

v & < i

(=] o < w (=]

w ()]
- 0 4 GRAVEL - trace sand, biack and grey, damp, angular 3
- CLAY (FILL) - silty :
C - grey brown ]
s - moist, stiff, medium plasticity 3
1 T
2 CLAY - silty b
g ‘ 7 - brown tlo grey with depth =5
E % - moist, stiff to firm with depth, high plasticity E
3 % 3
Z
5 é 5
= é 6
= % 7
= % =
= % 9-
it é 0
2 Z -
. "
7 ;
SPIC S ISR :
i LOGGED BY: Kate Franklin COMPLETION DEPTH: 35.05 m
UMA E AECOM REVIEWED BY: GM COMPLETION DATE: 23/8/05
PROJECT ENGINEER: Giovanni Militang Page 1 of 3




LOG OF TESTHOLE KENASTON UNDERPASS - CN BRIDGE GPJ UMA.GDT 11/10/05

PROJECT: Kenaston Underpass - CN Bridge | CLIENT: Stantec Consuting TESTHOLE NO: TH-05-02
LOCATION: South of CN Tracks, West of Kenaston PROJECT NO.: 4231-040-09
CONTRACTOR: Paddock Drilling | METHOD: Nodwell - HQ (63 mm) Coring ELEVATION (m):
SAMPLE TYPE M cras (IJsHeLBY Tuse  [X]sPuTSPOON  E5BULK [/INnoRrecovery  [[]core
o} a

£ |3 S E

E & SOIL DESCRIPTION W a | COMMENTS | E

| = g = i

(] o x| ¥ (]

2 3
- 13 | e trace sand, trace clay, trace gravel -
E DY ety . ]
o 3041 - moist, compact to dense with depth b
- O - low plastic 9]
14 ng;“ - occasional cobbles, light brown grey, very dense below 13.7 m 143
g S 3
o oo E
E Y :
=15 4] 153
- b;k;
E e §
16 o 16
3 o9 ]
: on ]
E z
1 ajf’ct 17
E ]
P :
18 Q4] 18
C e ]
E :
: fig i 1
19 G 193
: o ]
r ojf?q. ]
E Y ]
20 LIMESTONE (BEDROCK) 203
= - weathered ]
- - mottled yellow and grey . ]
F - weak to medium strong co gacg"g:{/o}?g:;' 4
E o4 - heavily pitted and vuggy : 213
- - close discontinuities E
= - evidence of water flow in apertures 1
- - filling is dry and has low permeability 3
- - some hematite aiteration .
22 Recovery: 100% 22
g €10 | RQD: 33% (poor) :
F 23 2]
: Recovery: 100% :
: C11 | RQD: 18% (very poor) ]
24 2]
25 Recovery: 100% 25
C €12 | RQD: 80% (good) .
[ [MII-——— — — — — o e gl
' LOGGED BY: Kate Franklin COMPLETION DEPTH: 35.05m
UMA | AECOM REVIEWED BY: GM COMPLETION DATE: 23/8/05
|
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PROJECT: Kenaston Underpass - CN Bridge

| CLIENT: Stantec Consulting

TESTHOLE NO: TH-05-02

LOCATION: South of CN Tracks, West of Kenaston

PROJECT NO.: 4231-040-09

CONTRACTOR: Paddock Drilling I METHOD: Nodwell - HQ (63 mm) Coring ELEVATION (m):
SAMPLE TYPE MR ([[JsHeLBy TuBE ~ [X]SPLIT SPOON =L [/Inorecovery  [J]core
i} [N]
E |3 S E
E |5 SOIL DESCRIPTION Y | COMMENTS | E
LLi = % < L
o (@] < w (]
w w
- 26 % CLAYEY SILT (600 mm) E
- R o e e i e s i e e e e i e e e e S e e e e e e e Recovery: 89% :
a Below 26.5 m: ) ! ]
- - massive C13 | RQD: 56% (fair) .
—27 - white 27
5 - strong 2
r T - moderately close discontinuities ]
r - no evidence of water flow in apertures J
[ - filling is dry and has low permeability ]
28 Recovery: 100% 28
- C14 | RQD: 91% (excellent) 1
E Qu = 157.1 MPa 1
:_29 TLLL 29—5
: Recovery: 100% ]
- C15 | RQD: 45% (poor) ]
—30 Qu=121.4 MPa 30
E I ]TIII ;
31 Recovery: 100% i
- C16 | RQD: 83% (good) ]
- Qu = 86.1 MPa .
32 32—f
C Recovery: 95% 1
: ﬁri: C17 | RQD: 66% (fair) 5
:—33 IITT Qu=110.9 MPa 33
F |L|l111 E
o3 3
g: Recovery: 50% * ]
ok C18 | RQD: 47% (poor) ]
= :
sF A
=35 L 35
ZF END OF TEST HOLE AT 35m IN LIMESTONE BEDROCK. ]
-F Notes: ]
BF 1. Solid stem power auger to 13.7 m. ]
SF 2. HQ coring between 13.7 m and 35 m. ]
2 F-36 3. Test hole not backfilled. 36
zF i
or i
<F T
S37 37
ak ]
zZF ]
JF -
zZr <
or ]
- 7
g 38 38
<F ]
wh ]
aF ]
FE 30 :
E ‘ LOGGED BY: Kate Franklin COMPLETION DEPTH: 35.05 m
S UMA | AECOM REVIEWED BY: GM COMPLETION DATE: 23/8/05
S PROJECT ENGINEER: Giovanni Militang Page 3 of 3




PROJECT: Kenaston Underpass - CN Bridge

| CLIENT: Stantec Consulting

TESTHOLE NO: TH-05-03

LOCATION: North of CN Tracks, Median (Center) of Kenaston

PROJECT NO.: 4231-040-09

LOG OF TESTHOLE KENASTON UNDERPASS - CN BRIDGE.GPJ UMA GDT 11/10/05

CONTRACTOR: Paddock Drilling [ METHOD: Nodwell - HQ (63 mm) Coring ELEVATION (m):
SAMPLE TYPE Bcres (IT)sHELBY TUBE BXsPLIT SPOON EHBuLk [/INnorecovery  [J]core
e, a

€8 | E

E = SOIL DESCRIPTION W & | COMMENTS =

v i S = i

o |o I| @ S]

w w
F 0 CLAY (FILL) - silty 1
r - trace gravel to 1.0m ]
o - grey brown ]
s - moist, stiff, medium plasticity ]
1 L
2 2
F 5 33
F CLAY - silty 3
o 7 - brown to grey with depth ]
E / - moist, stiff to firm with depth, high plasticity ]
4 % 4
s % =
%
é
= é 8-
7
f—m % 1u—f
5—11 % 11—?
s é W
E 13 /| E
| LOGGED BY: Kate Franklin COMPLETION DEPTH: 35.05m
UMA | AECOM REVIEWED BY: GM COMPLETION DATE: 25/8/05
PROJECT ENGINEER: Giovanni Militang Page 1 of 3




PROJECT: Kenaston Underpass - CN Bridge

| CLIENT: Stantec Consulting

TESTHOLE NO: TH-05-03

LOCATION: North of CN Tracks, Median (Center) of Kenaston

PROJECT NO.: 4231-040-09

CONTRACTOR: Paddock Drilling

| METHOD: Nodwell - HQ (63 mm) Coring

ELEVATION (m):

LOG OF TESTHOLE KENASTON UNDERPASS - CN BRIDGE GPJ UMA.GDT 11/10/05

SAMPLE TYPE [ [e% ([[JsHeLBY TuBE X sPLIT SPOON EsuLk /INoRrecovery  [J]core
o w

£ |8 ks E

E |5 SOIL DESCRIPTION W & | COMMENTS | £

L =1 % << L

(=] e | v O

w (%]
13/ 1
g i ST ]
- Oj 14 - trace sand, trace clay, trace gravel b
C 14 0(,(.“ - light grey brown 4]
5 O - moist, compact to dense with depth 1
- %U;; - low plastic ]
& : %’Cd - trace cobbles, light brown grey, very dense below 13.7 m ]
d A ]
e [rge ]
5"15 o§’c% 15?
E ot :
g og 4] 1
—1 1 -]
I A
F Y :
B :
—17 %[{. 12+
: o ]
E E
2 Q§ 4] :
—18 6( é“‘ 18
E 0 ]
- 041 - red brown below 18.3 m 3
= o ]
: 0341 :
19 (@1 19
; i2hs 1
- 0 §’<(. o7 | RECOVery: 92% ]
: LIMESTONE (BEDROCK) RQD: 92% (excellent) ]
—20 - weathered 20
r - mottled yellow and grey with white inclusions ]
& - weak to medium strong Recovery: 100% ]
o - pitted and vuggy €28 | RQD: 89% (good) 7]
C - close to mederately close discontinuities ]
—21 - evidence of water flow in apertures 21—
- - filling is damp, no free water present ]
F 2 Recovery: 100% ]
- €23 | RQD: 62% (fair) 3
23 23 1
E Recovery: 90% ]
: C30 | RQD: 28% (poor) ]
24 243
25 Recovery: 100% 25
- C31 | RQD: 63% (fair) :
C 76 E
; LOGGED BY: Kate Franklin COMPLETION DEPTH: 35.06 m
UMA l AECOM REVIEWED BY: GM COMPLETION DATE: 25/8/05
PROJECT ENGINEER: Giovanni Militang Page 2 of 3




LOG OF TESTHOLE KENASTON UNDERPASS - CN BRIDGE. GPJ UMA.GDT 11/10/05

PROJECT. Kenaston Underpass - CN Bridge —[ CLIENT: Stantec Consulting TESTHOLE NO: TH-05-03

LOCATION: North of CN Tracks, Median (Center) of Kenaston PROJECT NO.: 4231-040-09
CONTRACTOR: Paddock Drilling | METHOD: Nodwell - HQ (63 mm) Coring ELEVATION (m):
SAMPLE TYPE Bcrae ([[JsHeLaY TuBe  [X]SPLIT SPOON EHsuik [/Inorecovery  [Jcore
o | w

E g S E

E |5 SOIL DESCRIPTION Wi Z | COMMENTS | E

w = sl < wi
o 25 I e e e e e e e e e e A E——, ———— e . ——— — —— — e ] ]
- CLAYEY SILT (900 mm) ]
- TILT Recovery: 90% ;
a frll I‘ : €32 | RQD: 21% (very poor) .
5"27 I:I:I:l Below 27 m: - - T T 0T 27—
C LEID - massive ]
o - white i
E T smh:;.dr;’rately close to wide discontinuities ]
_—28 ELL] ™ L ! . 23—‘-‘

i f f Recovery: 95% ]
E [y o o IR IS e €33 | RQD: 56% (fair) :
- I1T g ]
- [T Qu = 123.6 MPa ]
29 29—5
i IIT R 100% :
g TT1 ecovery. 100 R
F mmun C34 | RQD: 52% (fair) 3
30 Qu = 147.1 MPa 30
:_31 :I'I']' Recovery: 100% 3 _;
E P €35 | RQD: 80% (good) ]
F T Qu = 104 MPa ]
;-32 32
- Recovery: 100% -
E L] C36 | RQD: 79% (good) ]
:'-33 T Qu = 45.6 MPa 33
- uh 1
E ITT1 1
o T11 ]
3 E
E Recovery: 100% # ]
= C37 | RQD: 90% (excellent) .
: I Qu = 116.4 MPa f
:-—35 Lllllll 35 _E
o END OF TEST HOLE AT 35 m IN LIMESTONE BEDROCK. d
o Notes: ]
o 1. Solid stem power auger to 13.7 m. g
- 2. HQ coring between 13.7 m and 35 m. ]
—36 3. Test hole backfilled with grout. 263
37 37—f
38 35—2
C 30 E
, LOGGED BY: Kate Franklin COMPLETION DEPTH: 35.05 m
UMA | AECOM REVIEWED BY: GM COMPLETION DATE: 25/8/05
: PROJECT ENGINEER: Giovanni Militang Page 3 of 3




PROJECT: Kenaston Underpass - CN Bridge | CLIENT: Stantec Consulting

TESTHOLE NO: TH-05-04

LOCATION: South of CN Tracks, East of Kenaston

PROJECT NO.: 4231-040-09

CONTRACTOR: Paddack Drillng | METHOD: Nodwell - HQ (63 mm) Coring

ELEVATION (m):

SAMPLE TYPE Bcrs [[]JsHELBY TUBE X SPLIT SPOON Esuk [/Inorecovery  [J]core

BACKFILL TYPE [l senToniTe []eRavEL [ sLoucH

FJerouT [cutTings [ ]sanp

DEPTH (m)
SLOTTED
PIEZOMETER
SOIL SYMBOL

SOIL DESCRIPTION

COMMENTS

SAMPLE TYPE
SAMPLE #
DEPTH (m)

GRAVEL

| - some sand, trace silt, trace clay
- brown

- 4| -moist, compact, angular

(=
"
.
A
a
ry
a

s

-
a
T 2:
-

LS
A

L SRR
-

CLAY (FILL) - silty
- grey brown, moist, stiff, medium plasticity, trace organics to 0.6 m

CLAY - silty
- brown to grey with depth
- moist, stiff to firm with depth, high plasticity

o]
&t L
Rl gt

A .-

r&

[ )
a
R0

s
-

8
e
s

=
P
‘-;_u‘

o
T e
-,

—
A
8

(=]

(=]
&' o
T
8 g

w
a o
- ]

L=
a a
1 a

iy
s

T
-
-g

—_
L]

LML L B L L L L L L L L L L L LB L LB L B B R LELALELE BB AL BRI L R

-
(%}
.
r

Gty By g g ol poppogp g gt Bip g g g g begamy gy e b g b s b b i b sy

UMA ‘ AECOM

LOG OF TESTHOLE KENASTON UNDERPASS - CN BRIDGE GPJ UMA.GDT 11/10/05

LOGGED BY: Kate Franklin

COMPLETION DEPTH: 30.48 m

REVIEWED BY: GM

COMPLETION DATE: 11/8/05

PROJECT ENGINEER: Giovanni Militang

Page 1 of 3




PROJECT: Kenaston Underpass - CN Bridge

| CLIENT: Stantec Consulting

TESTHOLE NO: TH-05-04

LOCATION: South of CN Tracks, East of Kenaston

PROJECT NO.: 4231-040-09

LOG OF TESTHOLE KENASTON UNDERPASS - CN BRIDGE.GPJ UMA.GDT 11/10/05

CONTRACTOR: Paddock Drilling | METHOD: Nodwell - HQ (63 mm) Coring ELEVATION (m):
SAMPLE TYPE Wicrr [[[sHELBY TUBE ~ [X]SPLIT SPOON EsuLk [/Inorecovery  [J]core
BACKFILL TYPE [l senToNTE [ ]GRAVEL [sLoucH F3Jerout FAcutTings []sanp
ox | Ll —_—

E gl 2 £l £

E Bz 5 SOIL DESCRIPTION W T | COMMENTS | &

& 35 2 = 3 &

a3 &
-3 [ L/ .
C d I / ]
- rl i SILT(TILL) .
- <] 1 C': - trace sand, trace clay, trace gravel ]
14 [ [ 9dY -fiontgrey , 14
o L] R TEr - moist, compact to dense with depth E
- ol 4 -low plastic i
C .| b I$AHD - limestone boulder 300 mm diameter at 13.7 m ]
- E7 £ %994 - very dense below below 14.0m =
C o 3
=15 [0 [Fadald 15
- I WELRe 1
r o "-‘f 3§ - occasional cobbles below 15.2m ]
» A L B8 3
FF :
=16 11 104 163
s . oo ]
SRR :
E ‘o ‘1" (?‘ E
=17 b b 17
C i Lo 4. 3
o .4 450 B
C MR A A ]
# -y c;; 1
18 |4 [ 18
C 2 [l ]
: D-. l.. “ :
- SERLEe .
E o L«70 ks
F19 [ L@ 193
C ‘.. ;r (r' ]
o - 4 . 4 1 .
4 ‘ Recovery: 70% i
o 1 |5 LIMESTONE (BEDROCK 3
E - weathered ( ’ C1 | RQD: 0% (very poor) ]
=20 [-] It # - mottled yellow, grey, and white 20
E [ { [ ¢ - weak to medium strong il
E [ T - highly pited and wuagy Recovery: 100% 1
1 4 qﬁ - weakness on sponges/corals calcerous chalky nodes C2 | RQD: 68% (fair) .
o i I 7 - close to moderately close discontinuities Qu=99.7 MPa 3
LI O I ;Sﬁ - evidence of water flow, solution cavities in apertures 21
E e - dry, low permeability filling E
F L ]
B s " ]
E 9 5 ._’[r['r"rL Recovery: 100% 22
s L' — C3 | RQD: 4% (fair) 3
- il g
- i . E
23 L4 Vet 23]
E [ [ Recovery: 100% 1
: Al C4 | RQD: 70% (fair) ]
Eot [y [ Qu=379MPa "
- _ _ Below 24.4 m: E
i q L - mottled grey and yellow, less distinct mottling g
., aly - medium to strong, moderately close discontinuities ) E
- 5[ | - evidence of water flow in apertures , dry, low permeability filling cs5 ggcgv;g%1(gm) 25 B
E 3
P T —— .
: LOGGED BY: Kate Franklin COMPLETION DEPTH: 3048 m
UMA [AE(‘.OM REVIEWED BY: GM COMPLETION DATE: 11/8/05
PROJECT ENGINEER: Giovanni Militang Page 2 of 3




LOG OF TESTHOLE KENASTON UNDERPASS - CN BRIDGE GPJ UMA GDT 11/10/05

PROJECT: Kenaston Underpass - CN Bridge | CLIENT: Stantec Consulting TESTHOLE NO: TH-05-04
LOCATION: South of CN Tracks, East of Kenaston PROJECT NO.: 4231-040-09
CONTRACTOR: Paddock Drilling | METHOD: Nodwell - HQ (63 mm) Coring ELEVATION (m):
SAMPLE TYPE Bcres [[[JsHeLeY TuBE  [X]SPLIT SPOON EsuLk [/Inorecovery  [[]core
BACKFILL TYPE [lcenTONITE [ T]GRAVEL [MstousH falerout []cutTiNGs [Jsanp
x = w

€ ot 8 5 €

E 525 SOIL DESCRIPTION wiZ | COMMENTS | E

4 24 3 e &

&= 3 &
26 [] I {0 CLAYEY SILT (350 mm) ]
; B8 ) mmse . e ]
d bt L et Recovery: 54% 4
S S u white C6 | RQD: 18% (very poor) E
27 [4 [ 4100 -stong 27
- # - moderately close discontinuities ]
- i - water flow not possible in apertures ]
- - dry, low permeability filling 5
[ 28 Recovery: 100% 28
- C7 | RQD: 57% (fair) .
F Qu = 102.0 MPa ]
E I11 E
29 fimnn, 29—
- T ]
8 LT b
- I Recaovery: 100% ]
- C8 | RQD: 48% (poor) 2
—30 2 30—
- END OF TEST HOLE AT 30.5 M IN LIMESTONE BEDROCK.
- Notes: ]
31 1. Solid stem power auger to 12.2 m. 31
- 2. HQ coring between 12.2 m and 30.5 m. .
- 3. Standpipe installed at 30.5 m. 3
32 32
f—33 33-§
5_34 34
35 35
3 3
= 37
38 383
C 39 3
LOGGED BY: Kate Franklin COMPLETION DEPTH: 30.48 m
UMA | AECOM REVIEWED BY: GM COMPLETION DATE: 11/8/05
PROJECT ENGINEER: Giovanni Militand Page 3 of 3




LOG OF TESTHOLE KENASTON UNDERPASS.GPJ UMA GDT 7/10/05

PROJECT: Kenaston Underpass I CLIENT: Stantec Consulting Ltd. TESTHOLE NO: TH-04-42
LOCATION: North of Wilkes, West of Kenaston PRQJECT NO.: 4231-040-09
CONTRACTOR: Paddock Drilling Ltd. I METHOD: Acker - 125 mm Solid Stem Augers | ELEVATION (m): 234.291
SAMPLE TYPE [ e (I[sHeLBY TUBE  [XISPLIT SPOON EBuk [/InoRrecovery  [J]core
BACKFILL TYPE [lcENTONITE []GRAVEL [MstoucH fa]GRrROUT AcutTinGs [“]sanp
+ Torvane (Su) +
(kPa)
50100 150 200 -
p E E)‘ E 3+ DJLab Vane {Su) O E
T EE = El 50 mé"P“ho 200 5
|
= EZ 5 SOIL DESCRIPTION Wl & e COMMENTS =
E |63 @ z = ket Pen. (Su) =
W a3 25| s s m @
T 3 S| reoste W uaup | o
P —
0 40 808
=] 4| SAND AND GRAVEL (FILL) - brown, frozen : : : i 234 =
E _ a1 | e E
= ’ A T - silty, trace to some sand _ E
3 4 - dark grey to black = E
E il T - moist, very stiff, medium plasticity G112 233 E
E -] e - mottled brown below 0.6 m =
E2 L - black, frace gravel, trace organics below 1.2 m 3
ANy 23
3 5 - silty, trace sand : 3
3 -l [+ / - mottled brown and grey G113 E
3 bl / - moist, very stiff, medium plasticity T4 231
z :] 1] - silt layer ~2 mm thick at 3.0 m 3
E4 1T 4/ below 3.0 m; E
= HEN -no sand 230
F Y ,'/ - brown el 3
E: [ |- / - stiff, high plasticity E
-1 b - trace silt inclusions 229 3
E -l 1 - slightly mottled grey below 3.7 m :
6 |4 '-{/ o G116 /A E
E - ..% - grey, trace silt inclusicns below 6.1 m 7| 228
Er HH / :
g [ / 2273
C g s (5118 3
. Y :
=t % o G119 2263
-:':—g '.. :./ é
d - U5 / - trace silt (fill) inclusions, trace fine gravel below 9.1 m ]Inm - 225
Eo £ T /
: i % o 3121 224
v 1 LY ]Imz ;
o o S SILT TILL 993
- 9 -.'0 Y - trace clay, trace sand E
E 12 ] ELQ4q - liahtgrey o 123 E
E . FTRE - moist, loose, low plasticity 299 3
g - Y below 125m: E
13 [ [ - no clay, some sand to sandy, trace gravel =
E L] EJEH - ot greyish pink -G - 2213
E P4 [ ¥a¥ - dry, dense, no plasticity : 3
2ramn QA - trace cobbles, trace granite boulders below 13.4 m G125 L E
E SO racoimesioneoucersbeow ta3m W o
15 [ RS, atas| ;
3 Neees . 2195
F o ]
E-16 |4 LRt : 3
E -] '._° by (R 2P
E 17 REek: ;
: TRy c128 2173
PSR!
E-18 b9 b9 ; %
E 1 Y o 216
Eg (IFOF N |
: aRA: s 2153
o 5 W . 130 3
E 20 | |« = : : 3
| LOGGED BY: Kate Franklin COMPLETION DEPTH: 37.20m
UMA 1 AECOM REVIEWED BY: Jeff Tallin COMPLETION DATE: 9/12/04
PROJECT ENGINEER: Bill Wiesner Page 1 of 2




LOG OF TESTHOLE KENASTON UNDERPASS.GPJ UMA.GDT 7/10/05

PROJECT: Kenaston Underpass | CLIENT: Stantec Consulting Ltd. TESTHOLE NO: TH-04-42

LOCATION: North of Wilkes, West of Kenaston PROJECT NO.: 4231-040-09
CONTRACTOR: Paddock Drilling Ltd. | METHOD: Acker - 125 mm Solid Stem Augers | ELEVATION (m): 234.291
SAMPLE TYPE Wcres (M)sHEwBY TUBE ~ [XSPLIT SPOON =[:I [/Inorecovery  [J]core
BACKFILL TYPE [l senTONITE []eravEL [ stoucH fJerout ACUTTINGS [JsanD
=+ Torvane (Su) +
(kPa)
50100 150 200 _
— | .&®lB o] . CiLab Vare (S E
s |8 2 Flu | o o0 w 3
=4 1
= [EZ 3 SOIL DESCRIPTION W & Pl e COMMENTS =
g |ogl @ T = {Su) <
4 |2 1 % 2| & 50 1u(gpa)1su 200 @
T 3 S| pmenc Mg Toup | ]
s
0 40 60 8
E20 §] T LIMESTONE : : : . 214 3
E s - light brownish grey to white o s osu o o | ROCOVRNE 90 % 3
E il | i RQD: 46% =
E ; - pitted, cemented - o 3
21 1] Y.JEEEH - signs of acidic dissolving and calcite precipitation c131 T 2135
g ‘_'. r [I|I|I - fractured and 1oil1i9d ok e B E
d 2 -J 1-J5r - siight oxidation between 20.4 m and 23.4 m N 0% 3
= bY bMILI ) y A ecovery: 3
; S - core in 30 to 300 mm pieces between 22.0 and 23.5 m . |RaD:20% 2123
E i claz| : 3
23 3
g - core largely fractured < 100 mm lengths between 23.5 m and 25.0 m ; : osaens E
P - Do ettt | { ) 8. . |RQD:42% 3
E c:l L 2103
F - mottled light grey and light brown to white below 24.5 m B E
= =g e R . o, 3
E 25 - pale light yellow, no signs of weathering, fresh faces on fractures, no alteration befow 250m | | | '_ R : | ggc[t;vzyn/oﬂ? t 209_2
2 2 "~ possible solution cavity, infiled with very fine grain silt material, between 25.6 m and 26.2 m 1 f [c1 £ §
3 K = i : : 2083
E 8 e S i+~ | Recavery: 100 % 3
5 -~ |RQD:B6% =
27 e SIS 3
E C135 E : : 207
E 2 @y o Mm | Lo | Recovery: 100 %
o |RQD:80% 2063
- C136 ;
:_.29 T e S S R ST =
g 2053
E Recovery: 100 % E
E 2 i |RQD:61% E
5 o171 N T W 204
- 3 S o I
2_31 """ Recaovery: 100 % i
- | RQD: 57% A
32 e 3
E oo ] 202
=33 srede b ;
E ciae| o o 201
2_34 . S 7 | Recovery: 100 % g
E : R : RQD: 79% 200—E
5_35 - coring procedure lost water circulation at approximately 34.7 m C140 : E
199
E Recovery: 100 % 3
I e . R T S e L ;
3 7 N - 1983
= e R 100 %
[ END OF TEST HOLE AT 37.2 m IN BEDROCK. Eoios i 197
3 Notes: it _ : E
E-38 - Seepage and Sloughing from silt layer, and clay and silt layer to approximately 6.0 m. : : 3
E - Power auger refusal at 13.4 m. i _ : 196
: - HQ cored from 13.4 m to 37.2 m. T F 3
= - Standpipe piezometer (SP-04-42) installed at 26.5 m depth. E
E 195
E 40 , 3
| LOGGED BY: Kate Franklin COMPLETION DEPTH: 37.20 m
UMA 3 AECOM REVIEWED BY: Jeff Tallin COMPLETION DATE: 9/12/04
) PROJECT ENGINEER: Bill Wiesner Page 2 of 2
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