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1. INTRODUCTION

This report summarises the results of a detail foundation investigation carried out for the proposed
replacement of an existing bridge over Meadow Creek located on Highway 577 (Monteith Road)
south of the Town of Iroquois Falls, Ontario. The investigation was conducted for Stantec

Consulting Ltd. (Stantec) on behalf of the Ministry of Transportation of Ontario.

Highway 577 passes over Meadow Creek at approximate Station 19+893, Highway 577 chainage
(ref. A Preliminary General Arrangement drawing prepared by Stantec in December 2008). The
existing single-lane bridge is a 12-span structure on timber pile bents with a total length of 74.2 m
and width of 6.1 m. A preliminary investigation was carried out by Shaheen & Peaker Ltd. in 2006
(GEOCRES No. 42A-66).

The report provides subsurface information pertaining to the proposed structure foundations and
approaches within about 20 m of the abutments. The investigation carried out for the approaches

beyond these limits was reported separately under PML report 08 TF009-2.

2. SITE DESCRIPTION AND GEOLOGY

The existing single-lane structure carries Highway 577 traffic over Meadow Creek. At the location
of the bridge, Highway 577 runs in the approximate south-north direction. The flow of water in the
creek is from west to east towards the Abitibi River, with the confluence some 900 m downstream.

The existing approach embankments are about 4 m in height.

The Meadow Creek channel at the bridge is about 60 m wide. The overall width of the creek
valley at this location is 100 to 120 m. Constructed by placing clayey fill in the creek floodplain,

the approach embankments to the bridge are 20 to 40 m long.
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The subject site is located in the Abitibi Uplands, part of the Canadian Shield physiographic
province. The Abitibi Uplands is a peneplain that straddles the Hudson Bay / St. Lawrence
drainage divide with modern drainage towards James Bay. The local topography is very flat so

that low relief results in small stream gradients.

The typical soils of the Cochrane Till are non-sorted, non-stratified silty clay, silty clay loam or silt
loam. Overlain by clayey deposits at about 25 m depth are sandy soils containing cobbles and

boulders.
Bedrock is described as paragneiss and migmatitic paragneiss, commonly with abundant granitic
and pegmatitic rocks. These rocks are primarily igneous in origin and tend to be relatively hard.

The bedrock is at depths of more than 30 m at the site.

3. INVESTIGATION PROCEDURES

The field work for this study was carried out during the period of October 15 to 30, 2008 and
comprised four boreholes drilled to depths of 10.1 to 33.4 m at the locations shown on
Drawing 1-1. It is noted that the current boreholes put down at the bridge were numbered in the
100-series to distinguish them from boreholes that were drilled at the site during the preliminary
investigation in 2006 (the borehole logs and drawings from the GEOCRES No. 42A-66 preliminary

report are reproduced in Appendix A).

The locations of the boreholes for the current investigation were established in the field by
Peto MacCallum Ltd. The ground surface elevations at the boreholes were provided by

Talbot Survey Ltd. All elevations in this report are geodetic and expressed in metres.

The boreholes were advanced using continuous flight hollow stem augers, powered by a track-
mounted Morooka MST-1100 drill rig, supplied and operated by a specialist drilling contractor,

working under the full-time supervision of a member of our engineering staff.

Representative samples of the soil cover were recovered at frequent depth intervals using a

conventional split spoon sampler during drilling. Standard penetration tests were conducted
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simultaneously with the sampling operation to assess the strength characteristics of the substrata. A
dynamic cone penetration test was also carried out from the bottom of borehole 102 to supplement
the test data. Penetrometer and in-situ vane shear testing was performed to assess the shear
strength of the cohesive soils. The penetrometer readings may be lower than the actual shear

strength values due to sample disturbance.

Groundwater conditions at the borehole locations were assessed during drilling by visual
examination of soil, the sampler and drill rods as the samples were retrieved and, when
appropriate, by measurement of the water level in open boreholes. Two piezometers were
installed in boreholes 101 and 104, with piezometer readings taken over a 9-day period. Water
levels were also measured in a piezometer that was installed in borehole 5 during the preliminary
investigation. The boreholes were backfilled with a bentonite/cement mixture where required in

accordance with the MTO guidelines and MOE Reg. 903 for borehole abandonment procedures.

All of the recovered samples were returned to our laboratory for detailed visual examination,
classification and routine moisture content determination. Further, 11 Atterberg limits tests, 15 grain
size distribution analyses, 2 consolidation tests and 2 consolidated-undrained (with pore pressure
measurement) triaxial tests were conducted on selected samples, with the results presented in
Figures PC-1-1 to PC-1-4, GS-1-1 to GS-1-6, C-1-1, C-1-2, CU-1-1 and CU-1-2. In addition, 2
unconfined compression tests were performed. The laboratory test results are shown on the Record

of Borehole sheets.

4. SUMMARISED SUBSURFACE CONDITIONS

Reference is made to the appended Record of Borehole sheets for details of the subsurface
conditions including soil classification, inferred stratigraphy, boundary elevations, standard and
dynamic cone penetration test data, penetrometer and in-situ vane shear strength values, piezometer
details and groundwater observations. The results of laboratory unconfined compressive strength
tests, Atterberg limits testing, grain size distribution analyses and moisture content determination are
also shown on the Record of Borehole sheets. The borehole locations are indicated on

Drawing 1-1.
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The stratigraphic profile and cross-sections are presented on Drawings 1-1 and 1-2. The
boundaries between soil strata have been established at the borehole locations only. Between

and beyond the boreholes, the boundaries are assumed and may vary.

The subsurface stratigraphy revealed in the boreholes drilled at the site for the current
investigation was generally consistent with the results of the preliminary investigation (relevant
boreholes 3, 4, 5 and 7) and comprised surficial fill overlying a cohesive deposit of clay to clayey
silt underlain by cohesionless sandy soils containing cobbles and boulders. The strata

encountered are summarised below.

41 FEill
Fill was encountered in the approach embankments. The fill had a total thickness of 0.7 to 9.1 m
and was penetrated at elevation 242.4 to 252.3. It is noteworthy that a 700 mm thick layer of

rockfill was encountered on the creek bed in borehole 4 (elevation 243.4 to 242.7).

Surficial fill was present in boreholes 101 to 104 and was composed of the pavement materials
(sand in boreholes 101, 103, 104; sand and gravel covered with 50 mm of asphaltic concrete in
borehole 102) which extended to depths of 0.7 to 1.0 m (elevation 250.5 to 252.6).

The pavement fill material was very loose to loose in relative density (SPT-‘N’ values of 1 to 5)

and had a moisture content of 5 to 13%.

The sandy fill overlays 2.3 to 8.1 m of clay / silty clay fill with organic inclusions in boreholes 102
to 104. The clayey fill was firm to stiff in consistency (SPT-‘N’ values of 3 to 9) and 22 to 36% in

moisture content.

The results of grain size distribution analyses performed on 3 samples of the sand fill are
presented in Figure GS-1-1. The results of Atterberg limits testing and grain size distribution
analyses conducted on 2 cohesive samples are presented in respective Figures PC-1-1 and
GS-1-2. The clay / silty clay fill had liquid limits of 50 and 52, plastic limits of 22 and 24, its
plasticity index being 28.
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4.2 Clay/Silty Clay / Clayey Silt

Directly beneath the fill at depths of 0.7 to 9.1 m (elevation 242.4 to 252.3) in boreholes 101 to
104 was a cohesive deposit of clay / silty clay / clayey silt. Having a thickness of 14.5 m in
borehole 102 and 16.8 m in borehole 103, the deposit was penetrated at respective depths of 21.8
and 25.9 m (elevation 229.4 and 225.6). Boreholes 101 and 104 were terminated in the clay at
10.1 m depth (elevation 242.9 and 243.2). The consistency of this deposit was firm to stiff. The
results of in-situ vane testing carried out in the clay / silty clay yielded undisturbed shear strength
values in a range of 32 to 84 kPa (soil sensitivity of 2 to 6). Penetrometer tests on samples of the
silty clay indicated a shear strength of 13 to 100 kPa. Unconfined compression testing on two
Shelby tube samples of the clay / silty clay gave an undrained shear strength of 40 and 46
kPa (strain at failure of 3.3 and 4.8%).

The results of Atterberg limits testing, grain size distribution analyses, consolidation tests and
consolidated-undrained (with pore pressure measurement) triaxial tests conducted on 9 cohesive
samples are presented in respective Figures PC-1-2 to PC-1-4, GS-1-3 to GS-1-5, C-1-1, C-1-2,
CU-1-1 and CU-1-2. The liquid and plastic limits of the clay were 53 and 23 in one determination,
55 and 25 in another, with the plasticity index of 30. The silty clay had a liquid limit of 41 to 49,
plastic limit of 21 to 24 and plasticity index values of 19 to 27. The liquid and plastic limits of the
clayey silt were 21 and 14 respectively, thus giving the plasticity index of 7. The moisture content
of the deposit varied between 24 and 62%.

The results of the consolidation tests carried out on samples of boreholes 102 and 103 obtained
at similar depths indicate variable results typical of alluvial deposits. The results are summarized

as follows:

Preconsolidation

Depth Elevation Initial
Borehole | Sample (m) (m) Pressure Pressure _ Cc Cr €o
(kPa) (kPa) Ratio
102 12 122-12.8 239.0 - 238.4 140 500 3.6 0.50 | 0.08 | 1.18
103 16 12.2-128 239.3-238.7 140 400 29 040 | 0.06 | 1.00
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The values of cohesion and angle of internal friction measured with consolidated-undrained

triaxial tests on two samples from two boreholes (Figures CU-1-1 and CU-1-2) were as follows:

. . Estimated Angle of
Borehole Sample Estimated Cohesion Internal Friction
(kPa)
(degrees)
102 12 26 7
103 16 9 29

4.3 Cohesionless Soils

Underlying the clayey silt in boreholes 102 and 103 at respective depths of 21.8 and 25.9 m
(elevation 229.4 and 225.6) was a stratum of cohesionless soils with variable granulometric
composition (silt, sandy silt, silty sand, sand, gravelly sand). The drilling was terminated within the
stratum due to refusal on probable boulders at 33.4 m depth (elevation 217.8) in borehole 102 and
a depth of 32.5 m (elevation 219.0) in borehole 103. This stratum was compact to very dense and

contained cobbles and boulders.

The moisture content of the sand in borehole 103 was about 16%. The results of grain size

distribution analysis performed on a sample of the sand are presented in Figure GS-1-6.

4.4 Groundwater

In the course of the field work, groundwater was observed in boreholes 101 to 104. In the
process of augering, water was detected at depths of 2.1 to 9.1 m (elevation 242.4 to 250.9) in all
the boreholes. Upon completion of drilling, groundwater was measured at a depth of 3.1 m
(elevation 250.2) in borehole 104.
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Two piezometers were installed in boreholes 101 and 104. Piezometer readings subsequently
taken showed water levels to be at the following depths/elevations:

Borehole 101 Borehole 104
pate PPN | Eiey. | DEPIN | ey,

October 22, 2008 9.1 243.9 - -

October 25, 2008 9.0 244.0 - -
October 26, 2008 8.8 244.2 2.2 251.1
October 27, 2008 8.8 2442 1.6 251.7
October 28, 2008 8.7 2443 1.8 251.5
October 30, 2008 8.6 244.4 2.0 251.3
October 31, 2008 8.4 244.6 2.0 251.3

Water level measurements were also taken in one piezometer installed in borehole 5 during the
preliminary investigation. The piezometric water level was at 5.3 m depth (elevation 246.3) on
October 15, 2008 and a depth of 5.1 m (elevation 246.5) on October 30, 2008. The water level in
this borehole was measured at a depth of 5.2 m (elevation 246.4) on September 14, 2006.

The water level in the Meadow Creek is controlled by dams located both upstream and

downstream of the site and was reported at elevation 248.0 in September 2006.

Groundwater levels may fluctuate subject to seasonal variations and precipitation patterns and to

the dam control upstream and downstream of the bridge site.

5. CLOSURE

The field work was carried out under the supervision of Mr. F. Portela, Senior Technician, and
direction of Mr. C. M. P. Nascimento, P.Eng., Senior Project Engineer. The drilling equipment
was supplied by Abraflex (2004) Ltd. The testing of selected soil samples was carried out in the

PML laboratory in Toronto.
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This report was prepared by Mr. G.O. Degil, PhD, P.Eng., Senior Foundation Engineer, and
reviewed by Mr. C.M.P. Nascimento, P.Eng., Senior Project Engineer. Mr. B.R. Gray, MEng,
P.Eng., MTO Designated Principal Contact, conducted an independent review of the report.

Yours very truly,

Peto MacCallum Ltd.

Grigory O. Degil, PhD, P.Eng.
Senior Foundation Engineer

C. M. P. Nascimento, P.Eng.
Senior Project Engineer

Brian R. Gray, MEng, P.Eng.
MTO Designated Principal Contact

GD/CN/BRG:gd-mi
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Laboratory Consolidation Test Results

Meadow Creek Bridge
District Cochrane, Ontario

Borehole 102, Sample 12,
Depth 12.2 - 12.8 m (EI.239.0 to 238.4)
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Y =18.2kN/m?® C.=0.08 PI =27 G.W.P. 181-92-00




g Poto MacCalm L

Laboratory Consolidation Test Results

Meadow Creek Bridge
District Cochrane, Ontario

Borehole 103, Sample 16,

Depth 12.2 - 12.8 m (El. 239.3 to 238.7)

P = 140 kPa

1.05

100 €45 ~1.,00

1 P! |= 400 kP4

&

0.95

0.90

0.85

0.80

0.75

0.70

0.65

Void Ratio (e)

FIELD CURV,

m

0.60

(Estimated)

0.55

0.50

0.45

ISD
1]

X

)
o
2

IR

0.40

100 1000 10000

Pressure (kPa)

100000

SOIL TYPE: SILTY CLAY, trace sand

€, =1.00 P!, = 140 kPa
P', = 400 kPa
Co= 0.40
C,=0.06

W, =39%

Y =184 kN/m®

W, =41 FIGURE No:

C-1-2

WP= 22 HIGHWAY:

577

PI=19 G.W.P.

181-92-00
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Peto MacCallum Ltd,

coNSULTING ENGINEERS

EFFECTIVE STRESS MOHR CIRCLES

Borehole 102, Sample 12

Depth 12.2 - 12.8 m (El. 239.0 to 238.4)

40
35 E—
_-ﬁ—"——_\\ \..\._
— \ By - S~ ~N
L 30 — Pl ~ )
T Zz N

%) 25 7 : N .
)] / / 7 / \ \ \
L /7 . \ .
P_: 20 // 7 \\ N
(7)) / . \ .
o / / \

15 / \
< _ / - .
W o / / \ \
(:}:) 10 II . \\ \

/ II "/ \ \\ \"
1 I I I I
0 20 40 60 80 100 120
NORMAL STRESS (kPa)
TEST RESULTS:
CONSOLIDATION PORE UNIT VOID MOISTURE
PRESSURE PRESSURE WEIGHT RATIO CONTENT
(kPa) (kPa) (KN/m®) (%)
————— 30 7 19.0 0.49 38.4 HIGHWAY: 577 | MEADOW CREEK
1] — - | J— 0

S 60 29 18.4 0.51 36.3 C'=26kPa; ¢'=7 G.W.P. 181-92-00
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PML

=

Peto MacCallum Ltd,

coNSULTING ENGINEERS

EFFECTIVE STRESS MOHR CIRCLES

Borehole 103, Sample 16
Depth 12.2 - 12.8 m (El. 239.3 to 238.7)

50 /
45 / —————— - -
i RS
40 .
/ d
* //:- ——————— F< ~,
4', / \\\ \
—_ < /’—\ ‘.
s 30 == ~C N
o . N .
é o \ .
105 25 Z _./ \\\ \._
ﬂ // / \ \ \
e 20 S : N\ )
%)) / / \ \
o / S \ .
15 / / \ \
< g / \
4 i / \ k
n 10 ~ / I" \'\ \‘
] / \ \ '\
O 5 |' \\ .
| { \ ' |
0 ! |
0 20 40 60 80 100 120
TEST RESULTS: NORMAL STRESS (kPa)
CONSOLIDATION PORE UNIT VOID MOISTURE
PRESSURE PRESSURE WEIGHT RATIO CONTENT
(kPa) (kPa) (KN/m®) (%)
————— 30 12 18.5 0.51 40.9 HIGHWAY: 577 | MEADOW CREEK
1] — - | J— o
_ 60 29 18.2 0.52 38.2 C =9kPa; ®'=29 | 5\wp. 181-92-00




EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE IS THE NUMBER OF BLOWS REGQUIRED TO CAUSE A STANDARD Simm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED. AVE

RAGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT ( Stmm O.D. 60° CONE ANGLE } DRIVEN 8Y 475 J
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION IS MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

I cy (kPa) 0-12 12 - 25 25-50 | 50-100 | 100 - 200 | >200
VERY SOFT| _SOFT FIRM srieF__|verr stiFe | Haro
ESS: COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y SPT N VALUES AS FOLLOWS:
[NTBrows/0.3m]] 0 -5 5-10 10-30 [ 30- 50 >50
VERY 100SE| LOOSE | COMPACT | DENSE _|veRr DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR STRENGTH.

RECOVER

MODIFIED RECOVERY:

[ RQD (%) 0-25 25-50 50-75 75 - 90 20 - 100
VERY POOR POOR. FAIR GOOv» EXCELLENT
JOINTING AND_BEDDING :
SPACING 50mm 50 - 300mm| 0.3m - 1m | Im - 3m >3m
JOINTING VERY CLOSE CLOSE MOD. CLOSE] wWiIDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK]

Y

SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

SUM OF THOSE INTACT CORE PIECES, 100mm<+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION (R Q D}, FOR MODIFIED RECOVERY, 1S:

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOIL

$S SPUT SPOON T P THINWALL PISTON m, kpg™!

WS WASH SAMPLE OS OSTERBERG SAMPLE Ce !

S T SLOTTED TUBE SAMPLE R C ROCK CORE Cs 1

8 S BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY € 1

€S CHUNK SAMPLE P M TW ADVANCED MANUALLY <y mi/y

T W THINWALL OPEN F S FOIL SAMPLE H m

FV FIELD VANE T, 1
STRESS AND STRAIN 1} %

v, kfo  PORE WATER PRESSURE ogyo kPa

3 1. “PORE PRESSURE RATIO 9 kpa

4 kpa TOTAL ‘NORMAL STRESS T, kpa

o’ “ ke EFFECTIVE NORMAL STRESS < kpa

T kpa SHEAR STRESS 3 -*

0, .00, kPa  PRINCIPAL STRESSES <y kea

€ % LINEAR STRAIN by =*

€ €, €, % PRINCIPAL STRAINS A kpa

E kpa MODULUS OF LINEAR DEFORMATION T, kPa

G kPa MODULUS OF SHEAR DEFORMATION s 1

n 1 COEFFICIENT OF FRICTION '

PHYSICAL PROPERTIES OF SOIL

£ kg/m° DENSITY OF SOLID PARTICLES n 1, %  POROSITY

75 kN/m® UNIT WEIGHT OF SOLID PARTICLES w 1,%  WATER CONTENT

9 kg/m’ DENSITY OF WATER S, % DEGREE OF SATURATION

Y,  kN/m’ UNIT WEIGHT OF WATER w % uouip umiT

P kg/m® DENSITY OF SOIL wp % PLASTIC LIMIT

Y  kN/m' UNIT WEIGHT OF SOIL wg % SHRINKAGE LIMIT

fé kg/m’ DENSITY OF DRY SOOIt Ip % PLASTICITY INDEX = W - Wp

Y, kn/m® UNIT WEIGHT OF DRY SOIL Wak.

d I 1 LIGUIDITY INDEX = —

Bqr kg/m’ DENSITY OF SATURATED SOW PwL —w

Yat kN/m® UNIT WEIGHT OF SATURATED SOIL - ! SONBINENEY HOEAS Ip

P kg/m® DENSITY OF SUBMERGED SOIL DTPL DRIER THAN PLASTIC LIMIT

Y’ kN/m® UNIT; WEIGHT OF SUBMERGED SOIL APL ABOUT PLASTIC LIMIT

e 1,% VOID RATIO WTPL WETTER THAN PLASTIC LIMIT

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH .
EFFECTIVE COHESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH

REMOULDED SHEAR STRENGTH
[

SENSITIVITY = —%
Tr

€mox 1«%  VOID RATIO IN LOOSEST STATE
€min %  VOID RATIO IN oeéusesr seure
o ! DENSITY INDEX =~e-r'£§:—:e-r-n—i;
D mm  GRAIN DIAMETER

D, mm  n PERCENT - DIAMETER

¢y ! UNIFORMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
q  m%/s RATE OF DISCHARGE

v m/s  DISCHARGE VELOCITY

i l HYDRAULIC GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

j  kn/m® SEEPAGE FORCE



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 101 1 of 2 METRIC
Meadow Creek/ HWY 577
G.W.P._181-92-00 LOCATION Co-ords: 5 401 261 N; 328 281 E ORIGINATED BY _F.P.
DIST 54 HWY 577 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY G.D.
DATUM Geodetic DATE October 15, 2008 CHECKED BY C.N.
SOIL PROFILE SAMPLES |y | u BEQ,’*S"#}EN%%T;ELSE@ ATURAL | rewarks
Haold PLASTIC moisTure MQUID| - T A
5 " <3| o 20 40 60 80 100 CONTENT zQ
|8 w S FE|3 [shearsrenciea e w wo | 2% | GRANSIZE
ELEV Q| a o al @ a
DESCRIPTION - | g < zZ 2| E —o—i DISTRIBUTION
DEPTH g3 z > 30 < | O UNCONFINED + FIELD VANE Y )
El = z € O I | @ QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
253.0| Ground Surface w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
0.0] sand _
some silt, trace gravel 1| Ss 5 o 10 73 (17)
252 3| Loose Brown Wet
0-71\ (FILL) /
Silty clay 2 |ss 5 252 o
Stiff Brown Moist
to firm
3|SS 3 [ ] o
251
—_— —_— —
Grey
4 | SS 2 [ ] o
250
5|SS 2 e 0 0 42 58
2
FV 249 +
6 | SS 2 o
248
Fv +
247.3
5.7 Clay, trace sand
Firm Grey Wet 247
70TW PH ol ——d 17.4 |0 1 16 83
FV = +
8 | SS 1 o
FV +2
9| TW PH o
2
242.9 Fv +
10-1] End of borehole
* 2008 10 15
** 2008 10 31 (Piez.)
Y  \Water level observed
= during drilling
¥ \Water level measured in
= piezometer
[ ] Penetrometer test
Piezometer Legend :
W Bentonite seal
[ATJ Native cuttings
Cont"d

ON_MOT VER3 08TF009.GPJ ON_MOT.GDT 6/2/2009 9:26:13 AM
+7 ><5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 101 2 of 2 METRIC
Meadow Creek/ HWY 577
G.W.P. 181-92-00 LOCATION Co-ords: 5 401 261 N; 328 281 E ORIGINATED BY F.P.
DIST 54 HWY 577 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY G.D.
DATUM Geodetic DATE October 15, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W |RESISTANCE PLOT
E ol 2 _ pLasTic MURAL Liquio| | REMARKS
5 w |<Z|% 20 40 60 8 100 |UMT  coyrent UMITI S5 © &
Sy w el z . . . . ! e w w | 54 | cransize
o gl ¥ o 2 5| © |[SHEAR STRENGTH kPa
ELEV. DESCRIPTION ElsS| & < ZZ|E —0— DISTRIBUTION
DEPTH g3 T > 3 &| < | © UNCONFINED + FIELD VANE v %)
5 z z & ©O| L | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
238.0 w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL

Filter sand

Screen
Sand bed

Water Level Readings:

Date Depth Elev.
m

10/22/2008 9.1  243.9
10/25/2008 9.0 244.0
10/26/2008 8.8 244.2
10/27/2008 8.8  244.2
10/28/2008 8.7 244.3
10/30/2008 8.6 244.4
10/31/2008 8.4 244.6

ON_MOT VER3 08TF009.GPJ ON_MOT.GDT 6/2/2009 9:26:13 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



Ministry of
Transportation

Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 102 1 of 3 METRIC
Meadow Creek/ HWY 577
G.W.P. 181-92-00 LOCATION Co-ords: 5 401 283 N; 328 269 E ORIGINATED BY _F.P.
DIST 54 HWY 577 BOREHOLE TYPE C.F.H.S.A. and Dynamic Cone Penetration Test COMPILED BY G.D.
DATUM Geodetic DATE October 27 to 30, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL - REMARKS
Bgls PLASTIC ycripe LiQUID| k&
= o <3| ® 20 40 60 80 100 [MT conrent Tz 0 &
9| w 22|z L L L " w w | 5% | cransize
ELEV & @ 3 23 'C__> SHEAR STRENGTH kPa - DISTRIBUTION
DEPTH DESCRIPTION g 3|z > 8% < | O UNCONFINED + FIELD VANE Y )
5 z z & ©| L | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
251.2| Ground Surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0[ 50mm asphaltic concrete 51
over sand and gravel 1|SS 5
Loose Brown
Clay, trace sand
Stiff to Brown Moist 21ss 7
firm 250
3|SS 5 Fe—— 0 2 35 63
_— — — 249
organic inclusions
4 |ss 4 o
Brown/
grey
248
(FILL) 5|ss 3 °
6 | SS 3 47 o
7 |SS 3 o
246
= ¥ 100
245
8| TW PH o
Fv +°
243.9 2’244
7.3] silty clay
Firm to Brown Wet
sti 9 | SS 4 I 1 0 0 39 61
243
FV +
242
10| TW PH o
6
FV +
241
- A
Grey
11| SS 3 o]
240
4
Fv +
239
12| TW PH e 18.2 0 0 24 76
Fv +
238
13| SS 3
237
4
FV +
Cont"d

ON_MOT VER3 08TF009.GPJ ON_MOT.GDT 6/2/2009 9:26:15 AM

+7 i ><5 . Numbers refer to

Sensitivity

10

5 (%) STRAIN AT FAILURE



Ministry of
Transportation

Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 102 2 of 3 METRIC
Meadow Creek/ HWY 577
G.W.P._181-92-00 LOCATION Co-ords: 5 401 283 N; 328 269 E ORIGINATED BY _F.P.
DIST 54 HWY 577 BOREHOLE TYPE C.F.H.S.A. and Dynamic Cone Penetration Test COMPILED BY G.D.
DATUM Geodetic DATE October 27 to 30, 2008 CHECKED BY C.N.
SOIL PROFILE SAMPLES |y | u |RES YNGR b o ETRATION
i z pLasTIC NATURAL - 1oyp [= REMARKS
=235 v MOISTURE o EZ 8
5 0 <3| o 20 40 60 80 100 CONTENT z Q9
Sy w el z . . . . ! W w w | 54 | cransizE
o |g| ¥ 3 2 5| © |[SHEAR STRENGTH kPa
ELEV. DESCRIPTION ElsS| & < ZZ|E O DISTRIBUTION
DEPTH 25| F > 356 < | O UNCONFINED + FIELD VANE Y %)
5 z z & ©| L | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
236.2 w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
clayey silt seams 236
14| SS 6
4
Fv +
235
15| SS 6 >34
233.4
17.8] Clayey silt
some Sand, trace gravel
silt seams 233
gtl:';mff to Grey Wet 16| ss 5
232
231
230
229.4 17| ss 47 le 1 18 53 28
21.8 Silt¥ sand, trace gravel *
cobbles and boulders RC
« |18 NG - 229
Compact Grey Wet
to dense *
228.3 b
g
22.91 sand 19| ss | 50/15¢cm
trace silt, trace gravel . 228
cobbles and boulders o
Compact Grey Wet Y
to dense *
. o
e .
. 227
“,%.[20] Ss | 50/13cm
e .
. o
s o 226
. o
)
. o
)
i 225
)
. o
)
. o
e .
. o 224
e o
¢ "21]ss 21
e o
.0 22]ss 35 223
e o
o o
* 222
o o
o o
221.2 Cont™d | »
ON_MOT VER3 08TF009.GPJ ON_MOT.GDT 6/2/2009 9:26:15 AM 7 5  Numb ‘
+ x> Numbers refer to 5 (%) STRAIN AT FAILURE

Sensitivity

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 102 3 of 3 METRIC
Meadow Creek/ HWY 577
G.W.P. 181-92-00 LOCATION Co-ords: 5 401 283 N; 328 269 E ORIGINATED BY F.P.
DIST 54 HWY 577 BOREHOLE TYPE C.F.H.S.A. and Dynamic Cone Penetration Test COMPILED BY G.D.
DATUM Geodetic DATE October 27 to 30, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
£, =2 RESISTANCEPLOT — pLASTIC NATURAL ) 1quip £ REMARKS
Lzl 9 umr - MOISTURE “pyrl £ &
5 » L8| @ 20 40 60 80 100 CONTENT Z 9
Sy w el z . . . . ! e w w | 54 | cransize
ELEV o |g| ¥ 3 2 5| © |[SHEAR STRENGTH kPa DISTRIBUTION
=S DESCRIPTION Els| & < eI ° STRIBUTIO
DEPTH S35 F > 35 < | O UNCONFINED + FIELD VANE Y )
5 z z & ©| L | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
221.2 w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
30.0] Gravelly sand, trace silt 4 o1
cobbles” and boulders
Dense to Grey Wet '04
very dense “»|23]| ss 62
o
o 24| SS | 89/28cm 220
219.7 2
31.5] End of borehole ;;4 |
Probable gravelly sand 7] (,/f”/’
Compact to ‘%0 219
very dense '
5 ) ‘\\
y /\
217.8 2 . 218 —
33.4] End of dynamic cone 56/13cm

penetration test
Refusal on probable boulder

Samples 19, 20 & 24:
Sampler bouncing

* 2008 10 27

Water level observed
during drilling

K

*x C.F.H.S.A. denotes
Continuous Flight
Hollow Stem Augers

ON_MOT VER3 08TF009.GPJ ON_MOT.GDT 6/2/2009 9:26:15 AM
+7 ><5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

G.W.P._181-92-00

LOCATION

RECORD OF BOREHOLE No 103

Meadow Creek/ HWY 577
Co-ords: 5 401 387 N; 328 274 E

METRIC

ORIGINATED BY _F.P.

DIST 54 HWY 577 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY G.D.
DATUM Geodetic October 21 to 24, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
i < LIQUID
=235 MOISTURE o EZ 8
5 0 <3| o 20 40 60 CONTENT zQ
SlE| L w E Elz L L L " w | 54 | cransize
ELEV DESCRIPTION Elale 2 gg|2 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH 2|3 T > 356 < | O UNCONFINED + FIELD VANE Y %)
5 z z & ©| L | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
251.5| Ground Surface u 2040 60 60 kN/m® [GR SA SI CL
0.0 sand _
trace silt, trace gravel 1|SS 2 8 86 (6)
Very loose Brown Moist 251
Silty _clay, trace sand 2|ss
organic inclusions
Firm to Grey Moist 250
stiff 3|ss
(FILL)
4 | SS 249
5SS
248
6 | SS
R — 247
Brown/grey
7 1|SS — 0 1 39 60
s | ss 246
9SS 245
10| ss
244
11| SS
243
12| ss
242.4 v]
9.1] silty clay, trace sand
1 0 1 39 60
Stiff Grey Moist 3|ss 242
to wet
14| TW PH
Fv 241 +
15| ss
Fv 240
16| TW PH 239 18.4 0 1 2871
Fv +
238
17| SS
FV 237 4-3
Cont"d

ON_MOT VER3 08TF009.GPJ ON_MOT.GDT 6/2/2009 9:26:18 AM

+7 i ><5 . Numbers refer to

Sensitivity
10

5 (%) STRAIN AT FAILURE



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 103 2 of 3 METRIC
Meadow Creek/ HWY 577
G.W.P._181-92-00 LOCATION Co-ords: 5 401 387 N; 328 274 E ORIGINATED BY _F.P.
DIST 54 HWY 577 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY G.D.
DATUM Geodetic DATE October 21 to 24, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT
NATURAL REMARKS
Haold — PLASTIC moisTure HQUID1 £
5 0 <3| ® 20 40 60 80 100 CONTENT z0 &
Sy w el z . . . . ! W w w | 54 | cransize
o |g| ¥ o} 2 5| © |[SHEAR STRENGTH kPa
ELEV DESCRIPTION 2] e 3 z9|E —o—i DISTRIBUTION
DEPTH 25| F > 356 < | O UNCONFINED + FIELD VANE Y %)
El = z € O I | @ QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
236.5 w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
layers of clayey silt
S0, 18| Tw|  PH 236
Fv +
235
19| ss 1 o
Fv 234 +
20| Ss 1 233 o
Fv +2
232
231.3
20.2] cClayey silt_
layers of silt 231
Stiff Grey Wet
21| SS 10 230 o
229
228
227
22| SS 10 o
226
225.6
25.9] sint
trace sand, trace clay
Compact Grey Wet 225
to dense
223.8 23| ss | 78/23cm 224 o
27.7] sandy silt 1
trace clay, trace gravel
cobbles and boulders *
Very dense Grey Wet 1 503
J 222
Cont"d .

ON_MOT VER3 08TF009.GPJ ON_MOT.GDT 6/2/2009 9:26:18 AM
+7 ><5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 103 3 of 3 METRIC
Meadow Creek/ HWY 577
G.W.P. 181-92-00 LOCATION Co-ords: 5 401 387 N; 328 274 E ORIGINATED BY F.P.
DIST 54 HWY 577 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY G.D.
DATUM Geodetic DATE October 21 to 24, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W |RESISTANGE PLOT
E ol 2 _ pLasTic MURAL Liquio| | REMARKS
5 " <3| 20 40 60 80 100 [|UMT content UMT| 5 O &
Sy w el z . . . . ! e w w | 54 | cransize
o || @ 3 2 5| @ [SHEAR STRENGTH kPa
ELEV. DESCRIPTION ElsS| & < ZZ|E —_— DISTRIBUTION
DEPTH 2|3 r > 356 < | O UNCONFINED + FIELD VANE Y )
5 z z & ©| L | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
221.5 w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
p 24| SS | 50/5cm 221
-°| Sand, trace silt . 220
Compact Grey Wet o o
« 425 SS 29 o 091 (9
219.0 . 219

32.5] End of borehole
Refusal on probable boulder

Samples 23 & 24: Sampler
bouncing

* 2008 10 21

Water level observed
= during drilling

ON_MOT VER3 08TF009.GPJ ON_MOT.GDT 6/2/2009 9:26:18 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 104 1 of 2 METRIC
Meadow Creek/ HWY 577
G.W.P._181-92-00 LOCATION Co-ords: 5 401 417 N; 328 274 E ORIGINATED BY _F.P.
DIST 54 HWY 577 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY G.D.
DATUM Geodetic DATE October 24 & 25, 2008 CHECKED BY C.N.
SOIL PROFILE SAMPLES |y | u |RES YNGR b o CIRATION
by 2 == pLasTic MURAL Liquio| | REMARKS
= w |<Z|% 20 40 60 80 100 [|YMT  conrenT T z9 &
9| w 22|z L L L " w w | 5% | cransize
o |g| ¥ o} 2 5| © |[SHEAR STRENGTH kPa
ELEV. DESCRIPTION ElsS| & < ZZ|E O DISTRIBUTION
DEPTH 25| F > 356 < | O UNCONFINED + FIELD VANE Y %)
5 z z & ©| L | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
253.3| Ground Surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0 sand _
some silt, trace gravel 1]ss 1 253 2 87 (11
Very loose Brown Moist
Silty clay, trace sand
Firm Brown Moist 21ss 3 P
252
organic inclusions
3[ss 5 [ o
a4
~eroms 251
re
grey 4 | SS 6 o
(FILL)
250.3 %
3.0[ silty clay 4
Stiff Brown Moist 5]ss ° 250 ]
to firm to wet
6 | SS 5 u o
249
¥
7 |SS 2 [ ] o]
2
— — — K i 248 +
Grey 8 | SS 2 o
FV +2
9| TW PH O~ [E 19.0 [0 0 26 74
FV +2
10| TW PH o
Fv F
244 .6
8.71 cray
Stiff Grey Moist
to wet
111 sS 4 —e— 0 0 21 79
B . 3
2432 Fv +
10-1] End of borehole
* 2008 10 24 & 25
** 2008 10 31 (Piez.)
Y Water level observed
= during drilling
V¥ \Water level measured
= after drilling
[ ] Penetrometer test
Piezometer Legend :
Il Bentonite seal
[ATJ Native cuttings
Cont"d

ON_MOT VER3 08TF009.GPJ ON_MOT.GDT 6/2/2009 9:26:20 AM
+7 ><5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 104 2 of 2 METRIC
Meadow Creek/ HWY 577
G.W.P. 181-92-00 LOCATION Co-ords: 5 401 417 N; 328 274 E ORIGINATED BY F.P.
DIST 54 HWY 577 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY G.D.
DATUM Geodetic DATE October 24 & 25, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
£, =2 RESISTANCEPLOT — pLASTIC NATURAL ) 1quip £ REMARKS
= £z|9 umr MOISTURE “hyrl £ 5§ &
n E1RZ) 20 40 60 80 100 CONTENT zQ
9| w 22|z L L L " w w | 5% | cransize
ELEV &la|d 2 S g| 2 [SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION g 3|z > 3 g < | O UNCONFINED + FIELD VANE v %)
5 z z & ©| L | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
238.3 w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL

Filter sand

Screen
Sand bed

Water Level Readings:

Date Depth Elev.
m

10/26/2008 2.2  251.1
10/27/2008 1.6  251.7
10/28/2008 1.8 251.5
10/30/2008 2.0 251.3
10/31/2008 2.0 251.3

ON_MOT VER3 08TF009.GPJ ON_MOT.GDT 6/2/2009 9:26:20 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



METRIC cou: v,

| g
—— : 5 QOSSR o\ 181-92-00
. . 3 - = =] ¢ N [¢] - -
g g £ CI i i i % H g g 08 & 8 g g NKiOueTees Y Vemes
—_— £ 328 550 © ) MEADOW CREEK BRIDGE SHEET
=z
m\ 2 HIGHWAY 577
_ A B £ 328 550 BOREHOLE LOCATIONS AND SOIL STRATA
247‘\\\
e P Pete MacCallum Ltd
240 =t | Ll ¢ S. ABUT. BRGS. ?‘PIER (/ CONSULTING ENGINEERS
\A\\ Lo ] El
250’\\’/\\\ “‘ | , g Junction cv“’“a/
251'\4\\\ T~ T H H Porquis <&
T A
B2 | T e I
~ s - 1 1 P = >3 Y | !; 1 | — I 101
o — 102 i i STA. 19+847. 77s[ \ \ l ﬁ / HH / V // (
TO MONTEITH EL. 252.367 STA. 19+892.776 Shilington ounor
- % T/T | L‘eg — \ \ _ / _ | l _ / :%'! EL.  252.592 / A \ _ ’ HJGHWAY7577 o F— RoqUOIs
Qf— | j 3 3 f 03 > ) > -
— | I \ it % < — _TO_RO_UCIL FALL A demer qeR
T — e EXISTING BRIDGE ik Zraeen
101 TO BE REMOVED ! \ | o 1049
" 7 Y 1} 1 | (W — 2
7 7 S — i — Z;
ms— T e * NEW BRIDGE T f
254, ) ! T KEY PLAN
255. I Z @ 10 .0 SCSLE 0 30km
< L
) 2%
oz LEGEND
AN % q
256. o ’%}\ o "' Borehole
o »fs 9}
b hel -$- Dynamic Cone Penetration Test (Cone)
g @8 o = ) & ; s : S
& W 8 ] ] « ; b g 2 z P LAN L: -¢- Borehole & Cone
= =z
N Blows/0.3m (Std. Pen Test, 475 J/blow)
101 _¢_1 02 4 103 _‘1 04 |CONE Blows/0.3m (60°Cone, 475 J/blow)
EXISTING BRIDGE . i
o/s 5.5m EAST o/s 5.6m WEST o/s 6.5m EAST TO BE REMOVED o/s 2.4m EAST o/s 4.0m EAST PH  Thinwall Sample — Advanced Hydraulically
— SAND G S. ABUT. BRGS. [— ASPHALTIC CONCRETE PIER ¢ N. ABUT. BRGS| SAND ——— S
Elev. | OVER SAND AND GRAVEL NEW BRIDGE | TRACE TO SOME SILT Elev. | Y. WL at time of investigation Oct 2008
(m) SOME SILT ! L ! m | = and Aug—Sept 2006
TRACE GRAVEL | (;ﬁ’j‘; | TCACE I(_;RAVEL Hoad
ery Loose
254 | N Loose S . = / 77777777?{__&'_) = _:‘_ 254 i ARTESIAN WATER
§ (FI LL) 1 12— — — — - — V4 - — — —_—————— N e o — 2 = Encountered
— — =
|2 A N I — — I | R — —— 2 <IN I
25072 B ‘L ~ WLl £ 2080 Iy | 8/03m bone S 4 2 250 | PIEZOMETER
2 X | S~ SEPT. 2006 i 60 || 120 == N g A 2
P L ~. TR —— : SILTY CLAY L
246 — ~ - H 5 — 246
1 “RQOKFILL WATER L — H TRACE SAND N LN P CO—ORDINATES
o 1.1 ) CLAY % _g l _ ’i i‘ ] L= X EISTING GROUND 4 Firm to Stiff ° JL . BH No |ELEVATION NORTHINGS. | EASTINGS
3 1 ™1
242 PH ST,?#C,E Sé.ND A It ARG AT P;H 1 e (FILL) LAY 242 | 101 253.0 5 401 261 328 281
L o rm — e g A A ~ b L
$”‘TY CLA.Y 3 ! FILL ! PEAT e el 2 ,prr’i?m\hr"h{’h- ’i 5 Stiff 102 251.2 5401 283 328 269
238 Firm to SHiff P (AL f SILTY CLAY ™ SILTY CLAY — I 238 | 103 251.5 5 401 387 328 274
— CLAY 3 PH Firm to Stiff ! TRACE SAND ’
TRACE SAND R s PH Stiff to Firm 104 253.3 5401 417 328 274
234 Firm s 1 © At + : 234
CLAYEY SILT s SILTY SAND PH YA VA T A
230 SOME SAND ’ ,//_ TRACE GRAVEL 10 d o 4 230
TRACE GRAVEL oo o AT LT COBBLES AND BOULDERS 4l 40 ] M2 WL,
Firm to Stiff e 50/ Jsem ’.",Eg:;»:.@-'a-j.-,-:.-, Compact to Dense @A@aﬂs 3’:\51" RO CLAYSE:‘ fS”-T 3 251.5 5401 293.3 328 274.1
226 ke S0y e T N5 o L ! e8r (RuZdn ¥ 124 ST 26| 4 2478 | 54013271 | 3282797
ERY s P Pt et e on e e RSN e e —
PRI g K SAND —':rqo-.—j.-%?-?:,:é. s P P . T' I ! 1 X ]I 78/23cm Ef_:‘{% TRACE SAND 5 251.5 5 401 378.6 328 263.9
995 B R TRACE SILT SIS & i sem R SANDY SILT 3 EONRN [FUAR =S TRACE CLAY 522 7 2536 | 5401 4142 398 262.0
Er e e TRACE TO WITH GRAVEL PROGABLE /%™ S TRACE CLAY - 4 %t 4 [f sogsom B[, {18 Compact to Dense
GRAVELLY SAND Ll IR Y COBBLES AND BOULDERS BOULDER & TRACE GRAVEL e oty E e
018 TRACE SILT =l | Compact to Very Dense = COBBLES AND BOULDERS =~~~ " ‘== SAND 918
COBBLES AND BOULDERS S 2J B Very Dense PROBABLE 2 TRACE SILT
Dense to Very Dense PROBABLE s BOULDER + Compact to Dense
BOULDER - =
— NOTE —
The boundaries between soil strata have been established
(F_ P RO Fl LE (H |GHWAY 577) only at Borehole locations. Between Boreholes the
boundaries are assumed from geological evidence.
.'/..( »9
NOTES: 8 CMP Nascment o
z
1. REFER TO DRAWING 2 FOR SECTIONS A—A AND B-B. %
2. THIS DRAWING IS FOR SUBSURFACE INFORMATION ONLY. SURFACE DETAILS AND FEATURES |DATE | BY DESCRIPTION
ARE FOR CONCEPTUAL ILLUSTRATION. SCALE Geocres No. 42475
3. BOREHOLES 3,4,5,7 WERE DRILLED FOR THE PRELIMINARY INVESTIGATION IN 2006 BY 5 0 5 10m REF No- STANTEC DRAWING: 165000672 MeadowCreek—CAd No G5D77 e GO DA JONE 5T 3008 :I:ET gggHoR;«yE
— e e— . : —GA. ; |suewo —
SHAHEEN & PEAKER (GEOCRES No. 42A—66) o, DATED DECEMBER 2008 —Meadow(lree wg CRAWN —NA | CHECKED ON | APPROVED BRG e i




Elev.

(m)

254

246

242

238

234

218

214

NOTES:

HWY 577 (EXISTING)
G HWY 577 (NEW)

o

_¢_3

N ————

*

/s 10.1m NORTH
ASPHALTIC CONCRETE
OVER SAND AND GRAVEL ASPHALTIC CONCRETE
oose
L OVER SAND AND GRAVEL
FILL. m /0.3m FILL
EAEADOI/BCREEK %:—éf GOOONE MO ” - og{) io% ( )
WLEL 2480 71|13 SILTY CLAY
SEPT. 2006 HIE Firm to Very Stiff
cLAY ———S&5 HEH L (FILL)
TRACE SAND 4 [F
Stiff to Firm §§§§ LA XX —~~
(FILL) 1 N
3 PH SILTY CLAY
SILTY CLAY |4 Firm to Stiff
Firm to Stiff 3 4
CLAYEY SILT : - : . CLAYEY SILT
SOME SAND NS (T M A1 Stiff
TRACE GRAVEL "Nd 5 B
Firm to Stiff o SAND
SILTY SAND —/%é o152 SOUE SIT
TRACE GRAVEL P 50/13c|
COBBLES AND BOULDERS ¢/ =€_ 1 SANDY SILT
Compact to Dense 21 %0 o ﬁ‘ » SOME GRAVEL
- || iR COBBLES
SAND = o 74 M5br Ll Very Dense
TRACE SILT 2 LT T 100/ SILTY SAND
TRACE GRAVEL S 59 Jigpded| 709 SOME GRAVEL
COBBLES AND BOULDERS PROBABLE o J COBBLES
Compact to Dense BOULDER PROBABLE Very Dense
BOULDER L sanD
GRAVELLY SAND — SOME SILT
TRACE SILT SOME GRAVEL
COBBLES AND BOULDERS COBBLES
Dense to Very Dense Very Dense
SECTION A—A

1. REFER TO DRAWING 1 FOR BOREHOLE LOCATIONS PLAN AND CENTRELINE PROFILE.

2. THIS DRAWING IS FOR SUBSURFACE INFORMATION ONLY. SURFACE DETAILS AND FEATURES
ARE FOR CONCEPTUAL ILLUSTRATION.

Elev.

(m)
254

250

242

238

234

230

226

222

218

214

SCALE

10m

G HWY 577 (EXISTING)

i G HWY 577 (NEW)
bl

| | @103

i

_¢_5

METRIC

DIMENSIONS ARE IN MEI'RES

UNLESS
OTH RWISE SHOWN STATIONS
IN KILOMETRES + METRES

o/s 7.8m NORTH
Elev. SAND ——— SAND Elev.
(m) TRACE GRAVEL TRACE SILT TRACE GRAVEL (m)
Jea Very Loose TOPSOIL Very Loose 054
(FILL) (FILL) o B/03m CONE | N (FILD)
MEADOW CREEK ™1 Z Z
250 —— i8¢ R 250
8
245 SILTY CLAY RAN 1 SILTY CLAY ¢
Soft to Firm Tla 8 TRACE SAND
X 12 9 4 Firm to Stiff
FILL) 15 i
242 ( : 8 24 == (FILL) 242
PH 3 PH
5
4
SILTY CLAY PH SILTY CLAY
“7% Very Stiff to Firm : : TRACE SAND  ~°
PH Stiff
234 . 1 234
1
ey Vi )_- -
230 TF 2T 10 230
CLAYEY SILT I CLAYEY SILT
2 WITH SILT % 10 Stiff 296
® SHiff to Very Stiff & T AT
. < {78/23em |+l HH EHF SILT
ENAR . rhl TRACE SAND
2 %) ] TRACE CLAY 222
SAND bty ~ Compact to Dense
SOME SILT = : 18
SOME TO WITH GRAVEL PROBABLE
COBBLES %%%B&%?E BOULDER |— SAND
214 Very Dense TRACE SILT 214
SANDY SILT — Compact to Dense
TRACE CLAY

TRACE GRAVEL
COBBLES AND BOULDERS
Very Dense

SECTION B-B

N
W
’~CE oF 0“1

3

CONT No
GWP No 181-92-00

HIGHWAY 577
SOIL STRATA

SHEET

Pete MacCallum

CONSULTING

B

Lrd,

ENGINEERS

suiwwny o

Junction
Porquis

101

-

Matheson

Mo,
w e,
_ HRexx

Shillington

RIVER

%

ABITIBI

pieaNSIT MoN o1

*®

wood“ -

TOWN OF
IROQUOIS
FALLS

KEY PLAN
SCALE
10 0

)

30km

LEGEND

Borehole

Dynamic Cone Penetration Test (Cone)
Borehole & Cone

N Blows/0.3m (Std. Pen Test, 475 J/blow)

Blows/0.3m (60°Cone, 475 J/blow)
Thinwall Sample — Advanced Hydraulically

W L at time of investigation Oct 2008
and Aug—Sept 2006

Head
ARTESIAN WATER
Encountered
PIEZOMETER
CO—ORDINATES
BHNo |ELEVATION|  \oRTHINGS | EASTINGS

SEE DRAWING 1 FOR DETAILS

— NOTE -

only at Borehole locations. Between Boreholes the
boundaries are assumed from geological evidence.

The boundaries between soil strata have been established

REVISIONS

DATE BY DESCRIPTION

Geocres No. 42A-75

HWY No 577 [pisT __ COCHRANE
3. BOREHOLES 3 AND 5 WERE DRILLED FOR THE PRELIMINARY INVESTIGATION IN 2006 BY REF No. STANTEC DRAWING: 165000672_MeadowCreek—GA.dwg; |susp CD [crEckeD GD | DATE JUNE 01, 2008]STE_ 39E-077
SHAHEEN & PEAKER (GEOCRES No. 42A—66) DATED DECEMBER 2008 DRAWN __NA [cHECKED CN | APPROVED BRG WG 1-2




Meadow Creek Bridge Replacement
GWP 181-92-00, Index No.: 037FIR
PML Ref.: 08TF009-1, June 1, 2009

&y

APPENDIX A

RECORD OF BOREHOLE SHEETS AND
DRAWINGS FROM PRELIMINARY INVESTIGATION
CARRIED OUT BY SHAHEEN & PEAKER LTD. (GEOCRES NO. 42A-66)



"fdl‘:;‘rl!:%;;llon Feundabion Design
Ontaris
SPT1167
RECORD OF BOREHOLE No 3 10F3 METRIC
Gwe 181-82-00 LOCATION _Meadow Gresk: Bridge, Imquols Falls, ON. Coords: N 5 401 203.3: & 328 274.4 ORIGINATES BY G
DIST BwWY 577 BOREHOLE TYPE _ Holow Stem Augers, N - Casing & Wash Boting COMPILED BY JZ
DATUM _Goodelic DATE 8232008 CHECKED BY RM
SOIL PROFILE SAMPLES [ [ w [RYNAMIC CONE PENETRATION
oo z PLASTIC u':;“?z‘ vty £ REMARKS
it
Bl w25 @ 20 @ s 8 w0 W R wr| BB L
S = - 1 2 o GRAIN 5i1ZE
FLEY CRIPTION v £ 8 g 25 £ [SHEAR STRENGTH kPa W'P———;"—:L 2 DISTRIBLTION
DEPTH DES S(2|F 15138 & {o uwcowrmer  + FEDvANE v o
ElZ 2 [E°) © |e POCKETPENETR, x LABVANE | WATER CONTENT (%)
261.5| Ground Sutace u T 20 40 60 wim? |er sa s oL
o 100mm Asphaltic concrete
78mm fil{sand+gravel} 1 58 2% )
75mn asphallic concrote 251
FILL:SAND and GRAVEL
250.5)
3.0 2 858 13 o )
FILL:SILTY CLAY 250
traca organics and rootipts
brown, stiff to frm 3] 88| N o
-+
41 88 7 249 )
248.51 2
3.0] ; +
5 55 5 o
248
FILL:SILTY CLAY with claysy sit zone ;
brown end grey, some dark grey to blacki +
slightly erganic to organic zones, oceasiona! g 55 & o
thin peat seamsfenses
firm to very stiff
247 3
+
7| 88 4 o]
2
>
246
8| 8§ 4 [=
245
2
H
8 85 T o
SILTY CLAY gl
somewhat organic,some peat seams - 244 T
i
1of S§ | 9 o
11
3
;f/ 243 i o
stiff to /
very stiff
Brown ]
w1
% 1] 85| « o2 o
7 +
SILTY CLAY %
with occaslanal clayay sit end Sit seamsi / 241
fensos /l/
firm to st / @2 TW| PH | & o 0 23 77
/}/ Conselidation
a
/I// 240 L2 Tast
frequant clayey sill&sil % 13] 88 4 239 L+
saams balow 12m
49 i
//I/ 141 88 4 =]
9
% 237 T
235 5 - 4
Lenlinuad Next Fage 20
+3 4 3. Numbers refer to 55,
* Sensitivity 4 {%) STRAIN AT FAILURE



Hunistry of .
T';ansg.onaluon Foundabon Design

Ontano
SPT1167
RECORD OF BOREHOLE No 3 20F3 METRIC
GWP 181-92-00 LOCATION _Meadow Craak Bridge, |mquois Falls. ON. Coords: N 5 401 283.3; E 328 274 1 QORIGINATED BY _GI
DIsT HWY 577 BOREHOLE TYPE _Hollow Stem Augers, N - Casing & Wash Boring COMPILED BY JZ
DATUM _Geodstic DATE B/2372006 CHECKED BY R’RM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANGE PLOT = . L | REMARKS
&f @ PLAITIC L RE vawo | b
5 w |[£5] @ 20 40 s 8 190 Wl egmr U F O &
FIE 12| Z | we w wo| S ¥ | cRansze
Lig| & | 2 185 O ISHEAR STRENGTHkPa
ELEV DESCRIPTION [ % z (28] e DISTRIBUTION
DEPTH E =] F\'.. > 00 < G UNCONFINED + FELD VANE ¥ (%)
E1Z b JEOS| & |e pockeTPENETR x LABVANE | WATER CONTENT (%)
o] 20 40 60 89 100 10 20 30 km? IGR SA SI CL
150 /i/
SILTY CLAY //{/ 15 85 | 3 2365
with fraquent clayey sill and sit seams
gray, stiff
7 ’
/{// 235
234 5] /
17.0]
1]
CLAYEY SILT 234
with sill Iayars and thin clay interbads
grey, wet, stiff
I 1/
1/ .
g 1l 2
1 16| T™W | PH e e hallow - stem
d : augers
3
// + JRRS——
; 232 N -CaslnF &
& wash boring
231.§| g
0.0 UEN
“ 23
SAND
with some §ilt, some zones with smbedded
gravel{poasible kil zonas)
)
1w ss 35 1. . 9 21 51 {28)
\-
\J
1
228 d
227 5] Q_
240 T r—t ]
L 1587¢3cm
18] 88 <
SANDY SILT
seme grave! and cobiblos Lo 7
fje
J /j
<
2259 T —
63 SILTY SAND I 2
with some sand and some sandy giit zones, |.%.
scme zones with embeddad grave! l
(po3sisle 4l zones), occasional cabbles . /a\fﬁa
i}": #) S8 \ ? 13 48 33 8
3 ] - I
. } . _:_ . 223
1 = 2097 50m
:.}_j - 222
2215 i } iy

Cantinuad Next Pege

%

x 3. Numbars rofer io
Sansitivity

+

20
‘5fg5 (%) STRAIN AT FAILURE



Munistry of
Transportalion

Onlarie

Foundalion Design

Sensitivity 10

SPT1167
RECORD OF BOREHOLE No 3 30F3 METRIC
GWP 181.92-00 LOCATION Meadow Creek Bridge, froquois Falis, ON, Coonds: N S 401 203.3; E 328 274 1 ORIGINATED BY @I
DIsT HWY 577 BOREHOLE TYPE _ Hotiow Stem Augers, N - Casing & Wash Boring COMPILEDBY __Jz
DATUM _Geodetic DATE 812312006 CHECKED BY RM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E ; RESISTANCE PLOT po— REMARKS
[ ;1 RATE s MR B £
Ele a £5] = W 40 B0 80 100 VT contenT Wl =8 &
21 = L 1 f 1 Ed
DESCRIPTION gy 5 |25| @ [sHEARSTRENGTHEKPa WAl D?SRT‘;'gS‘:ng
DEPTH g 212|323 £ | O UNCONFINED  + FIELDVANE ¥ o
= z :z £0 | ® POCKET PENETR. X LABVANE WATER CONTENT (%) "
& 2 4 60 80 100 10 20 30 wm3 [GR SA SI CL
30
T BE [ 221 5
5
SARD 2007 3em
some siit, gravel, occasional cobbles
2201
219,
! Samplz 21: No
. recovery,
T TR 218 bouncing on @
cobble
7
217 i
216.6] 200 2cm
34'9 R —88=—t00/5:
**| End of Berehole: Sample 22: No
Sampler bouncing, refusal lc casing advance racavery,
and iricone. bouncing
Dynamic Cone Penstralion Test {(ICPT) (prebably boulder
frem 21.8 10 24.2m
fram 24.8 to 27.2m
from 27.8 fo 28,Bm
from 30.5 10 31.2m
from 33.7 to 34.9m
Water lavel at 5.2m{nct statilized) and hole
open to 23.5m upon complelion
Pizometer instafled o 29.8m
Date  W.L.m.Piazometer
BI25/06 5.2m{EL.246.3m)
B8/26/06 6.2m(EL.246.3m)
S104/06 £.6m{EL.245,9m}
9/08/05 5.4m{EL.246.1m)
9/07/05 5.8m(EL.245,0m}
90306 5.5m{EL.245.0m}
©/09/06 5.3m{EL. 246.0m)
9/12/06 5.3m{EL 246.2m)
9/14/06 5.3m{EL.246.2m)
+3, x ¥ Numbersreferto ,51?;5
' {%} STRAIN AT FAILURE



Kanigiry of
a il Foundation Dasign

Transportation
Onlario
SPT1167
RECORD OF BOREHOLE No 4 10F 2 METRIC
GWP __ 1815200 LOCATION _Meadow Greek Bridge. iroqueis Falis, ON, Goords: N 5 401 327.1; E 328 279.7 ORIGINATED BY Gt
DIST HWY 577 BOREHOLE TY#E _ N - casing and Wash Boring COMPILED BY _ HL
DATUM Geodetic DATE 5712006 CHECKED BY RM
SOIL PROFILE SAMPLES | o w |DYNAMIC CONE BENE TRATION
gl 2 RESISTANCE PLOT = e A . REMARKS
£ w |[£2] B ® 40 g g0 w0 W T we| B8 &
9= 8122 2 b 1L w w w |3 ¥ | cramsize
|2 & | 2 I25| © |SHEARSTRENGTHKPa P L
| ELEY 2121 5([358)] = —
DEPTH DESCRIPTION 12|z | 5|88 5 |o uwconEineD  + FEDVANE y D'S?F:L}?UT'ON
El= 2 {ZO| B |e POCKETPENETR x (ABVANE | WATER GONTENT (%) )
247.8) Water Sutface w 20 40 &0 80 00 2 4 e kwm3 fGR SA 81 CL
0.0
Water 24%
245
244
2434
a4 ROCK FILL
with sill & sand infilt 2 1 88 1 243 [}
242.7 9
53
SILTY CLAY
2424 somewhat organic {’l: 2| s5f s e
S4r N\ dark grey, fim A
% Y 242
PEAT with ORGANIC SILT/ CLAY el sl ss |
some sllty clay layers, dark greyfblackish | — °
soft to firm, wet [N +
o | ss| 2 2‘" °
') +
240.2 gt
78 trace of organic //f}/ 5] 8| 2 240 °
6] 551 2 o
darkish greyl /|/ €2
—_ 239
grey,
/ 7| ss| 1 o
«H
/p 238
-
SILTY CLAY /|/
grey, firm to stiff //,/
/4/ 8 TW /| PH 237
7 !
//}/ 9| 85)] a o
## H
/l/ 235
% 0| ss 4 234
7
some clayey / 233
32 8 sitt [ayers! 7 3
nlinued Naxt Page 20
+3 3. Numbers rafer lo 155

Sensiivily To (%) STRAIN AT FAILURE



Ministry of .
Tmnsgenahon Foundation Design

Onlano
SPT1167
RECORD OF BOREHOLE No 4 20F2 METRIC
GWP 1819200 LOCATION Meadow Creek Bridge, roquois Falls, ON, Coords: N5 401 327.1: E 328 279.7 ORIGINATED BY Gl N
DIST HWY 577 BOREHOLE TYRE _ N - casing and Wash Bonng COMPILED BY HL
DATUM _Geodelic DATE 9/7/2008 CHECKED BY M
SoIL PROFILE SWAES o | 3 [PeaRener ,
& ) T HATURAL Jm REMARKS
W 3 —_ RASTIC e wwod B
5:: mggm 20 40 60 B0 100 Lot CONTENT Eadl &
gl =z . L - : E] GRAIN S1Z&
ey g e 3|25] G |sHEARSTRENGTH kPa L w | TE | e
BerTH BESCRIPTION S131 21 535 § [ounconmmen  + FELDvANE v o
£z £ |Z O} @ |e POCKETPENETR. x LABVANE | WATER CONTENT {%)
= 20 40 60 80 00 02 0 km3 [GR SA 51 cL
15.0] /
/ 1M{ ™w /| PH
7 ﬁ°
/ 232
¢ |
7
120 85§ 10 231 »
SILTY CLAY / +
some clayay sill layers
grey, firm to siiff X
; % 230
j/; 13 85 | 12 P!
228,85 e
T8.0] :‘C:)‘
SAND with GRAVEL, COBBLES and | 228}
BOULDERS Fi] 19 88 s
grey, very dense. wet [l
1
Lo 227
e
4o 228
L AV’
Lr .
V.T
3 85 [10013 225
224
223
222.6 S5 I005] >100fBcm
254 Refusal to casing penetration and lricone
{Possible bedrack or boulder)
[ynamic Cone Penelration Test (DCPT)
performed frem 25.2m,
100 blows for 8cm penalralion
i
| a
(]
2 .3 humb far {o ]
b sty ‘sé’s {%) STRAIN AT FAILURE

Sensitivily 10



Ministry of .
Trla;\s;r)%rlauon Foundalicn Design
O spri1e7

RECORD OF BOREHOLE No 5 10F 3 METRIC
GWP _ 181:02.00 LOCATION _Meadow Creek Bridge, Iroquois Falis. ON. Cosrds: N 5 401 378.6: E 328 263.8 ORIGINATEDBY g
DisT HwY 577 BOREHOLE TYPE _Holiow Stem Augers. N-casing and Wash Boring COMPILED BY 2
DATUM _Geodelic DATE B8/14/2006 to 81152006 CHECKED BY RM
SOt PrOFLE WRES Ty | 3[R -
= suasmc e = REMARKS
- T2 3 2 4 60 80 0 W SRS ww| B 2
[= 38 B ﬂ z0 @ F ) 1 3 r g o
4w | 5 ]aE] & |snEaRsTRENGTHKPR i " v f 2§ | SRamsze
ELEV DESCREPTION =127 & €158 & O DISTRIBUTION
DEPTH 2|z E | 2 [3E] T [0 UNCONFINED  + FIELDVANE Y )
=1z Z [E£0] & |e POCKETPENETR % LABVANE | WATER CONTENT (%)
2 80 100 3
251.6] Ground Surface = 0 %0 60 20 40 60 wum3 |or s4 s L
0.0 0.15m Sandy TOPSOIL
FLL:SAND 1] 8] 2 o
trace gravel
250.8 brown, maist,very loose 251
0.8
2
FILL:SILTY CLAY 58] 3 °
trace organics & rootlels
brown/ greyish brown
s0ft 1o firm 3| ss 7 25¢ "
== §
4| ss| s 249 o
+2
FILL: SILTY CLAY with Clayey Silt Zones
Yrown and grey 5[ ss s ©
some dark grey to blackish, siightly organic to 243 >
organic zanes, oceasional thin peal =+
seams/lenses
firm 6l ss| s o
+2
247,
7 58 [ [}
Y + )
8iss| 7 o
245 72
9] 88 4 a
244.1
.5 SILTY CLAY /ﬁ 24
somewhalorgamc.‘:gf peat and decayed /I/ 10! ss 19 ¥ % o
dark grey 1o bfack, very stiff 1] //’
243.2] 2 ’/'/// 'é
LX) .
clayey sit zone /l/ 1| ss ] 15 é g 24 s
7 a
/l/ 12( 85 | 8 {4 o
/I/ ] 242 T
' 7Rz
A1 100
brown Z
% ; 7’ 24
arey /|/ 130 W | pH é o
ed +
-
SILTY CLAY /{/ ; f 240
occasiona! clayay silt & silt seams %
firm g st % 7
% 1l ss| 4 P ;’ o
238
% 1
% Rz
77
? 15 85| 4 7/ 238
7
A o
1| :
//!/ Z 237
2356 . Z
Continued Nexi Page o8 %3 Numbers elerlo ,535

Sensitivity

10

[%) STRAIN AT FAS URE



Ministry of
Transporation

Foundation Cesign

Ontario
SPT1167
RECORD OF BOREHOLE No 5 20F3 METRIC
GWP __ 181-92.00 LOCATION Meadow Creek Brige, Iroguois Fals, ON. Coords: N5 401 378.6; E326 263.8  ORIGINATEDBY q)
DisT HWY 577 BOREHOLE TYPE _ Hollow Stem Augers, N-casing and Wash Boring COMPILEDBY _ Jz
DATUM _Geodetc DATE 8/14/2006 to 8/15/2008 CHECKEDBY ____RM
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES & & IRESISTANCE PLOT pasme ML i REMARKS
w
51 o 52 3 20 4 60 s w0 [ BZEE | EF &
= : ) ; : : E GRAIN S1ZE
Zid| w | 3|25 & [SHEARSTRENGTHRP: P v “wl 7 g DISTRIBUTION
DESCRIPTION =z 812 |58 & b
DEPTH 15~ | 3 185] 5 lc UNCONFINED  + FIELDVAKE ¥ %)
ElZ E[EO| @ [e POCKETPENETR x LABVANE | WATER CONTENT (3)
w 20 4 6 80 100 020 30 kwm3 |Gr 54 SI CL
1509 7
//{// 1
/ 16 ™W | Pr 2 - H— | o 0 1 57 42
SILTY CLAY / g B Censolidation tes
frequen! clayey silt & sit seams / 7
grey //}/ %
% ? 235
j: 234
)
/J/ )
/}/ v 8s | 4 ¥ 7 p hoflow - stem
% é z £ augering
e x
/I/ é ,/; N - casing ang
//[/ 7z ; 22 wash boring
7 Z
7 1
/l/ Z //’ bt
ZR7
230.5 Z 72
213 Z 7
: 1
CLAYEY SILT 8l s8] 2 ] =0
with silt and thin clay seams P Z £
rey, wel
slif? lu{'ev:ysﬁﬂ ; 7z g
7 ZzZn7
Z ;//f 279
L 2
1
R |
228
# 4 17 L
7z
L] 7z
[ ZN7
el ss| 2 227 -
]
] zee ?
/ = ]
2251 - [-.._.__
76,5 = 225 /—_._
SAND - L~
same sill,some grave! - T
some gravally Zones - 224
grey, wet 20| 88 55 = a7 44 (18)
very gense =
= )
= 222
2218 . |
Conlinued Next Page 20
N
Hha e ler S5 (o) STRAIN AT FAILURE

Sensitivily o



Minisiry of
W Transportation

Faundation Design

Cntario
SPT1167
RECORD OF BOREHOLE No 5 30F3 METRIC
GWP 181.92.00 LOCATION Meadow Creek Bridge, Iroquois Falls, ON, Coords: N 5 401 378.6: E 328 2639 ORIGINATED BY &
DIsT HWY 577 BOREHOLE TYPE _Hollow Siem Augers, N-casing and Wash Boring COMPILED BY gz
DATUM _Geodslic DATE B/14/2006 to 81412006 CHECKED BY RM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & W |RESISTANCE PLOT e - REMARKS
B E 12
I @ ;‘E 5 é 20 40 60 B0 100 bl conTENT T % (:5 &
2Bl w|S(2E] B [vmn STRENGTHRP2 | "r___ *  wi| 3] omawsze
FlEyY a o Fayal = F—————O———
DEPTH CESCRIFTION 5 B r g 3z ’;E © UNGCONFINED  + FIELD VANE y D[STF:LE;mON
= F {89 @ |e POCKETPENETR, x LABVANE | WATER CONTENT (%)
o 2 40 e 83 100 v 20 km ® fGR 5A S CL
3 SAND <
wilh gravel, some sill,some cobblas
grey, wel 21 M
very dense 2ti 551 56 \ i ob
|
220
1905cm
no recovery
218 {sampler
218.7 F7] T bouncing)

32.9( Eng of Barehote

Dynamic Cone PenetrationTest {DCPT)
conducted:

from 21.7 1o 24.4m

from 24.7 to 27.4m

from 27,8 1o 30.4m

from 31.0to 31.8m

Water level in open borehole at 5.2m(nol
stabifized) and hole open to 32m upon
completion

Date Water Level(m) Pizameter

Sampie bouncing, refusal to advancing with
casing and lricone on a boulder or on bedrock

8ri6io8 §.2m (EL 246.4m)
818106 5.3m (El. 246.3m)
8/23/06 5.2m {El. 246,4m}
Bi25/06 S.2m {EF. 246.4m)
8/26/106 5.2m (EL 246.4m;
904106 5.2m (El. 246.4m
9H05/06 5.3m (El. 246.3m}
9/07/06 5.2m {E1. 246 4m)
9/09/06 §.1m (El. 246.5m)
912106 5.4m (EJ, 246.2m)
914106 5.2m (El, 245.4m)

1
i

X

Mumbers refer lo
Sensitivity

20
5 (4] STRAIN AT FAILURE



Ministry of
a Transtgérialion Foundalion Design

Ontario
SPT1i67
RECORD OF BOREHOLE No 7 10F3 METRIC
GWP 181.82-00 LOCATION Meadow Creek Bridge, lroquois Falls, ON, Coords: N5 401 414,2; E 328 262.0 ORIGINATED BY Gt
DIST HwWY 577 BOREHOLE FYPE _ Holiow Stem Augers & Wash Soring COMPILED BY JZ
DATUM _Geodetic DATE 8/16/2008 1o 8/18/2005 CHECKED BY RM
SOIL PROFILE SAMPLES o [ W |oEnrance e ETRATION
[ g S = ame A e g REMARKS
.= w [EE] & 2 40 B0 B0 100 M pmg T 2% &
.y E|8 w3 |2E! & [swmarsrecriiee e i wo 2% | CRAWszE
o o ) Z 0 = [ — i S
DERTH DESCRIPTION 131|333 £ |O UNCONFINED  + FIELD VANE ! . D'STF:‘VB;’T'ON
- Z |E9] i |e POCKETPENETR % LABVANE | WATER CONTENT (%) i
253.6|_Ground Surface W 20 40 B0 80 100 02 30 kNm3 |GR SA SI CL
0.0 0.3m TOPSOIL !
FILL: SAND and GRAVEL 1] 88 4 o
brown, muwist, loose 253
252.8 3
ag| FiLL: SILTY CLAY 2| ss| s o
some sill lenses, brown, firm
252.2
7.4 252
FILL: SILTY CLAY 3] 88] 6 o
somewhal organic, occasional peat lenses, £
dark brown/grey/dark greyf black
firm 4 55 6 251 o
R0
2506 »F
30 Kighlly org}
salyos ) s ss | 1o o
//I/ 250 B
brown/}/ e °
: o
g‘"’5’//1/ 249 *
/ 7| 88| 4 o
/ 20
7 26
47 v*
SILYY CLAY & 8 85| 4 i 41.7
20
/]/V 247 +
firmm) /
sliEI /]/l/
246
% 8| ss | & o
s £
& 101 §§ 8 ke
244
7 +°
;—r;!-;nin sit seams/ 243
//I/ 1| ss| s -+
3.0
oy 2
/{// 242
/}/ 12) ™w | PH » o
.G
e e
T bl
/ 240
/ 13] 85| 4 agee
) &
/ 239
2386 '
Continued Next 2,
ortinued Rext Fage +3 w3 Numbers referto 15?‘25
: Sensitily @5 (%) STRAIN AT FAILURE



Ministry of
a Trans;yoﬂatnon Foundation Design

Ontario
SPT1167
RECORD OF BOREHOLENo 7 20F3 METRIC
GWP __ 181.9240 LOCATION Meadow Cresk Bridge, lroquois Falis, ON, Goords: N 5 401 414,2; £ 328 262.0 ORIGINATED BY Gt
DIST HWY 577 BOREHOLE TYPE _ Hollow Stem Augers & Wash Boring COMPILED BY JZ
DATUM _Geodetic DATE 8/16/2005 lo 81812006 CHECKEDBY ___RM
SOIL PROFILE SAMPLES | uy  [DERAMIC CONE PENETRATION
’_H.l- o &l Pasne :;m Lo ; REMARKS
5 " 3 E g 8 29 4'0 80 I5) 1?0 umT LT E 53 &
] = z " o =
Elwl wi 3 ioE] & [SHEARSTRENGTHRP wp w wy 2 | sramsize
o o - ZzZ 0O = &
BEFTH DESCRIPTION {31 2| 3 [83] & o wcowmer  + rEDvaNe y U'STR('S;’T'DN
e Z FEY] L re POCKETPENETR X LABVANE | WATER CONTENT (%) i
- “‘ % 4 60 B0 100 1020 30 Wwm? |GR 84 8 cL
| 77
/}/ 1l 85| 5 238 o
% *”'
% 237
o
? 236
SILTY CLAY %
grey
/ 5] 85| 4 235/ bt
% il
% 233
tilf ta firm /
stia‘ /
/l// 16 88 | 10 32
//}/ 20
/%l/ 231
Z "
/|/ 17| 88 [ 12 29 £
/ P
//K 228
227.8)
26.0
17}
CLAYEY SILT 4 227
with some silt and silty elay seams, traces of | ] 4
embedded sand and grave!
gray. stiff
] ss | 10 226 =
e 29
A
225 \L
]
224.1 '-'---..,_7
83 SAND, somg grave! o 2 /

Continued Mext Page o
+3 43 Numbers raferto 15 s
Sensilivity prd (%) STRAIN AT FALURE



iniste of )
#:gg} ganrm Foundation Design
Ontarie
SPT1167
RECORD OF BOREHOLE No 7 30F3 METRIC
GWP __ 181.92-00 LOCATION Meadow Croek Bridge. roguais Falls, ON. Coords: N5 401 414.2: E 325 2620 ORIGINATED BY @I
DIST HWY 577 BOREHOLE TYPE _Hollow Stem Augers & Wash Bering COMPILEDBY _ Jz
DATUM _Geodetic DATE 8/16/2006 o B118/2006 CHECKED BY RM
SOIL PROFILE SAMPLES (o | w [RYRAMICCONE PENETRATION
Wl £ rusne MR g E REMARKS
5. w (S50 8 w40 80 8 o0 B Dol werl B S &
w el =z L L . L : = GRAIN SiZE
_ELEV. E 2| g ; 25| 2 [|sHEARSTRENGTHKPa wr——O—-»w—uP . ot S DISTRIBUTION
R DESCRIFTION sIS| | 5|38 g © UNCONFINED  + FIELDVANE y %)
Efj= EJZ0] I e POCKETPENETR ® LABVANE | WATER CONTENT (%)
w0 2 Q -
o 20 40 e 80 00 1 20 3 kNm 3 [GR SA SI oL
ih e cocasional cobbles | 23 L ~]
with soma siil and gravel, occasional sobbles |+ - ~
grey, wge!. very dense N e R 18 73{1)
s ]
222
22t
cered through &
2552 - = SIS 229 boulder from 335
o1g 7| SaMPler bouncing on probable boutder, LA 211 mC o 33.9m

338

End of borehole

Dynamic Cone Panelration Tes| {DCPT)
conductad from 28.9m 1 30,5m.
OCPT sonducted from 30.9 to 31.5m.

* Water favei al 6.0m {not stabilized) and hole
open Lo 27m upon complelion

i 3

¥

3

Numbers sefer lo
Sensibvily

20
15:3;5 %) STRAIN AT FAILURE
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