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FOUNDATION INVESTIGATION REPORT
for
W.P. 545-93-00
Highway 60 — Clarke Creek Bridge
Township of Airy
District 43, Bancroft

1.0 INTRODUCTION

This report was prepared as part of the Total Project Management (TPM)
assignment for the Detailed Design of Clarke Creek and Kearney Creek
Bridge Replacements, Highway 60, G.W.P. 545-93-00.

This report presents the results of a foundation investigation carried out for
the proposed replacement of the existing Clarke Creek Bridge on Highway
60 in Algonquin Park (Site No. 43-149).

The foundation investigation was carried out in general accordance with our
proposal number 1019534 dated December 5, 2006. Authorization to
proceed was provided by the Ministry of Transportation of Ontario (MTO)
under Agreement Number 4006-E-0018 with McCormick Rankin
Corporation (MRC), the Detailed Design Consultant for this project.

This report has been prepared specifically and solely for the project
described herein. It contains factual information pertaining to the
subsurface conditions which was obtained as part of this investigation.

It is noted that a Preliminary Foundation [nvestigation of this site was
carried out by Jacques Whitford Limited. The relevant resuits from Report
No. ONO11685 dated June 2006 have been included in the present report.

2.0 SITE DESCRIPTION AND GEOLOGY

The subject site is within the limits of MTO project W.P. 545-93-00 (Highway
60). The site location is shown on the Key Plan inset to Drawings No. 1 and
No. 2 provided in Appendix A. It is noted that for project orientation
purposes, Highway 60 will be assumed to run north-south at the Clarke
Creek Bridge, with chainage increasing from north to south.

Physiographically, the Clarke Creek Crossing is located within the
Algonquin Highlands. This region is characterized by rough rounded knobs
and ridges with frequent outcrops of bare rock. The bedrock is generally
shallow, however, the depth to bedrock varies greatly over short distances.
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Many of the valleys are floored with outwash sand and gravel. There are
frequent swamps and bogs.

Clarke Creek flows from east to west and is approximately 13 m in width at
the centreline of Highway 60. Water depths were estimated to be less than
1 m at the time of the investigation.

The existing roadway embankments are approximately 3.8 m and 5.0 m
high at the north and south abutments, respectively. The water level in
Clarke Creek was approximately 6 m below the top of pavement on the
existing bridge deck at the time of the investigation. The banks of the creek
are steeply sloped for approximately 1 m above water level and then very
gradually slope upwards away from the creek. No indications of significant
erosion were noted at the time of the site inspection. The ground surface
within the highway right-of-way is vegetated with grass. Mature trees are
present beyond the edges of the cleared right-of-way. Drainage in the area
consists of overland flow directed towards the creek.

A plan view and profile are shown on each of Drawings No. 1 and No. 2,
provided in Appendix A.

3.0 PROCEDURE

3.1 Field Investigation

The preliminary investigation consisted of eight (8) boreholes designated as
05-9 through 05-16. The details concerning the field procedures for those
boreholes is documented in the June 2006 Preliminary Foundation
Investigation Report. -

The site soil conditions were further investigated in 2007 with a borehole
drilling investigation, piezocone (CPTu) investigation and laboratory testing
program. The borehole drilling and CPTu testing was carried out using a
combination of a truck-mounted CME-75 drill rig and a track-mounted CME-
55 drill rig between April 18 and May 24, 2007.

A total of three (3) boreholes, designated as 07-2, 07-4 and 07-5 were put
down during the field investigation. Borehole 07-2 was advanced at the
south abutment location for the temporary bridge structure along the
proposed detour alignment. Boreholes 07-4 and 07-5 were advanced at the
north and south abutment locations, respectively, on the permanent
alignment. Borehole 07-1, which was to have been drilled at the north
abutment along the propose detour alignment was cancelled after
discussions with MTO due to the depth to bedrock in Borehole 07-2 and the
fact that a borehole (05-10) had been drilled at this abutment location during
the preliminary investigation in 2005.
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The boreholes were advanced though the overburden using casing and
drilling mud in order to balance the pressure within the borehole and
minimize sand coming up the augers. Despite the use of casing and thick
drilling mud, frequent problems were encountered with sand/silt coming up
inside the casing.

The subsurface conditions were identified in the field by Jacques Whitford
Limited (JW) personnel from samples obtained while carrying out Standard
Penetration Tests (SPT) (ASTM D1586) at regular intervals. The boreholes
at the abutment locations on the permanent alignment were advanced to at
jeast 3 m beyond SPT refusal in accordance with the Terms of Reference
for this project. SPT refusal is defined as 100 or more blows for 300 mm of
penetration. This required coring through boulders in Borehole 07-5 and
into bedrock at Borehole 07-4. The casing became jammed at a depth of
47.2 in Borehole 07-2. Beyond this depth the hole was advanced by driving
a cone to refusal (defined as greater than 100 blows per 300 mm of
penetration). Refusal to the cone penetration was reached at a depth of
51.9 m below ground surface. The recovered soil samples were stored in
moisture proof containers and returned to our laboratory. The subsurface
conditions encountered are described in detail in the Borehole Records
presented in Appendix B.

Standpipes were installed in Boreholes 07-2 and 07-4. The standpipes
consisted of slotted flexible poly-pipe tube with a diameter of 25 mm. The
slotted section was backfilled with native sand material. Above the slotted
section, the annular space around the pipe was backfilled with a cement-
bentonite mixture. Groundwater levels were measured upon completion of
the drilling.

Two CPTu test holes, designated as CPT 07-3 and CPT 07-6, were put
down on the permanent alignment approximately 10 m behind the north and
south abutments, respectively. These test holes were started by drilling
through the existing pavement and coarse embankment fill using hollow
stem augers. The piezocone was then pushed through the native silt and
sand materials using the hydraulic system on the drili rig until refusal (ASTM
D3441). in this case, refusal was reached when the piezocone tip
resistance was sufficient to cause the drill rig to start to lift up from the
ground.

Prior to completing the investigation, the ‘boreholes were grouted with a
cement/bentonite mix. Asphalt surfaces were reinstated with a minimum of
100 mm of cold patch asphalt.
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3.2  Survey

Borehole locations were established in the field by measurement by JW

_personnel relative to existing site features such as the existing bridge

structure. The locations for Boreholes 05-9, 05-10, 05-11 and 05-12 were
referenced to the centerline of the proposed detour. All other holes are
referenced to the permanent alignment of Highway 60. The ground surface
elevations at the borehole locations were surveyed relative to the top of
asphalt on the deck of the existing Clarke Creek bridge structure. The top
of pavement at this location has been identified as having a geodetic
elevation of 397.8 m based on a profile included in the Structural Design
Report.

3.3 Laboratory Testing

All samples returned to the laboratory were subjected to detailed visual
classification by a geotechnical engineer. Routine testing, consisting of
moisture content testing and grain size distribution analysis, was carried out
on representative samples. One soil sample was submitted for pH,
sulphate and resistivity testing to assess the potential for corrosion of buried
steel and the potential for sulphate attack on buried concrete.  Two
samples had previously been analyzed as part of the preliminary
investigation.

No complex testing was deemed to be necessary based on the soil
conditions.

All soil samples will be stored for a period of one year after issuance of the
final version of the foundation investigation report. Unless otherwise
directed, the stored samples will be disposed of after this period.

40 SUBSURFACE CONDITIONS

4.1 Subsurface Profile

The subsurface conditions observed in the boreholes are presented in detail
on the Borehole Records provided in Appendix B. An explanation of the
symbols and terms used to describe the Borehole Records is also provided.
The results of the CPTu testing are also presented in Appendix B along with
an explanation of terminology used on CPTu/SCPTu Records.

Borehole Records from the preliminary foundation investigation report for
this project have been included in this report for completeness.

In general, the subsurface profile beneath the proposed detour alignment
{Boreholes 05-9 to 05-12 and 07-2) consists of a fill or a thin topsoil layer,
overlying sand on top of silty sand, over silt with some sand over glacial till.
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Bedrock was not proven within the maximum depth of investigation (51.9 m)
along this alignment.

Within the existing roadway platform (Boreholes 05-13 to 05-16, 07-4, 07-5
and CPT 07-3 and 07-6), the subsurface profile consists of the pavement
structure overlying the existing bridge approach fill, over native soils with
significant particle size variations in the shallower zones, ranging from silty
sand to sandy gravel, overlying silty sand and silt layers, over glacial till over
bedrock at a depth of more than 58 m below ground surface.

Borehole location plans and stratigraphic sections of the soils encountered
within the boreholes are provided on Drawings No. 1 and No. 2 in Appendix
A.

411 Fill: Silty Sand to Gravelly Sand with Silt

Granular fill was encountered beneath the asphalt in all of the boreholes
located along the existing Highway 60 alignment. The composition of the fill
ranged from sand, trace silt, trace gravel to gravelly sand, with silt. The
thickness of the fill varied from 1.0 m in Borehole 05-13 to 4.9 m in Borehole
07-4. The base of the fill ranged from elevation 392.¢ m (borehole closest
to the creek) to 396.7 m (borehole further from the creek). The upper
portion of the fill was frozen to a depth of approximately 1.2 m at the time of
the preliminary investigation in 2005. The moisture content of the 7
samples of fill tested ranged from 3% to 16% and averaged 7%. The SPT
‘N’ values ranged from 3 to 41 {excluding the results within the upper frozen
zone) with an average value of 14 indicating that the fill was generally
compact. The asphait surface overlying the fill was observed to be 80 mm to
200 mm thick at the borehole locations. Borehole 07-4 encountered a 180
mm thick concrete slab (likely the approach slab) directly beneath the
asphalt.

The results of two grain size analyses indicate that the tested samples of fill
contained 6% and 16% gravel, 81% sand and 3% to 13% fines. The
gradation results are provided on Figure 1 in Appendix B.

4.1.2 Poorly-Graded Sand (SP)/Poorly-Graded Sand with Silt (SP-SM}

A deposit of poorly-graded sand to poorly-graded sand with silt was
observed directly beneath the fill or vegetation in all boreholes. The deposit
contained gravel in Borehole 05-10 and 05-13 and occasional cobbles in
05-10, 05-11 and 05-13. The thickness of this deposit ranged from 2.9 min
Borehole 05-12 to 9.1 m in Borehole 05-14. The base of the unit varied
from elevation 383.7 m to 390.2 m (geodetic). SPT ‘N’ values ranged from
1 to 45 and averaged 19, indicating that the deposit varies from a very loose
to dense state but is on average, compact. The results of nine grain size
analyses indicate that the deposit contained between 0 and 28 % gravel, 34
to 96% sand and 2 to 9% fines. The gradation results are provided on
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Figures 2 and 3 in Appendix B. This material ranges from an SP to SP-SM
soil using the MTO Scil Classification System.

4.1.3 Silty Sand (SM)

A layer of silty sand was observed beneath the poorly-graded sand deposit
in all boreholes that fully penetrated the poorly-graded sand deposit. In
some cases, the silty sand deposit was interrupted by layers of silt or sandy
silt (ML). Where fully penetrated, the silty sand deposit ranged from 6.8 m
thick to 38.7 m thick. The base of the unit varied from elevation 348.4 m to
383.1 m (geodetic). SPT ‘N’ values ranged from 4 to 100 and averaged 29,
suggesting a generally compact state. The moisture content of the 32
samples tested ranged from 17% to 25% with an average of 21%. Grain
size analysis of nine samples indicated that this deposit contained 0% to 1%
gravel, 51% to 80% sand and 20% to 49% silt and clay sized particles. The
results of the grain size distribution testing are shown on Figure 4 in
Appendix B. This material corresponds to SM soil using the MTC Sail
Classification System.

4.1.4 Siit/ Silt with Sand / Sandy Silt (ML)

A layer of silt, silt with sand or sandy silt was encountered within seven of
the eleven boreholes at this site. Three of the boreholes were terminated
within these silt deposits.

Where this deposit was fully penetrated, the thickness ranged from 3.0 m to
23.5 m and the base of the unit varied from elevation 343.2 m to 368.8 m
(geodetic). SPT ‘N’ values ranged from 5 to 116 and averaged 28,
suggesting a generally compact state. The moisture content of the 9
samples tested ranged from 18% to 28% with an average of 22%. Grain
size analysis of the six samples tested indicated that they contained 0%
gravel, 11% to 50% sand and 50% to 89% silt and clay sized particles. The
results of the grain size distribution testing are shown on Figure 5 in
Appendix B. These materials correspond to an ML soil using the MTO Soil
Classification System.

4.1.5 Silty Sand with Gravel, Cobbles and Boulders (TILL)

A glacial till deposit was encountered beneath the silt and sand deposits in
Boreholes 07-4 and 07-5. The upper surface of the till deposit ranged from
54.6 m below ground surface (elev. 343.2 m) in Borehole 07-4 to 50.0 m
below ground surface (elev. 347.7 m) in Borehole 07-5. The thickness of
the till in Borehole 07-4 was 3.8 m. Borehole 07-5 was terminated upon
SPT refusal (100 blows for <300 mm of penetration} on four occasions and
after penetrating 12.2 m into the till deposit.

Split spoon sample recovery was very limited within the till deposit due to
the coarse nature of the material. Five of the six standard penetration tests
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carried out within this deposit were terminated after 100 blows, typically for
only 30 mm of penetration. Rock coring techniques were used to advance
the holes through boulders within the till. Based onh the limited sample
recovery, the till deposit is inferred to consist of silty sand with gravel
cobbles and boulders.

4.1.6 Bedrock

Bedrock was encountered in Borehole 07-4 at a depth of 58.4 m below
ground surface (elev. 339.4 m). The bedrock was penetrated 2.9 m by
coring with NQ-size coring equipment. The core recovery was between 98
ands 100 %. The rock quality designation (RQD) ranged from 63 % to
100%, indicating fair to excellent rock mass quality. The recovered rock
core consisted of grey, black and pink biotite gneiss. The rock generally
had a fair to excellent rock mass quality and was moderately to slightly
weathered with close to moderately spaced fractures and dip angles
ranging from 0 to 40 degrees from horizontal. The unconfined compressive
strength of two samples of the recovered rock core were 40 MPa and 155
MPa, indicating medium strong to very strong rock.

A detailed description of the rock cores is provided in the Rock Core
Summary Table in Appendix B.

4.2  Groundwater

Groundwater levels were measured in the standpipes installed during the
prefiminary investigation on February 10, 2005. The water levels ranged
from 1.2 m to 6.0 m below ground surface (elevation 391.5 m to 392.2 m).
Groundwater levels were observed in the open boreholes at the time of
drilling during the 2007 investigation. The water levels ranged from 1.2 m to
6.0 m below ground surface (elevation 391.4 m to 391.8 m).

The water fevel in Clarke Creek was surveyed to be at elevation 382.2 m
and 391.7 m on January 20, 2005, and May 17, 2007, respectively. The
groundwater levels measured in the borehtles are very close to the water
level in the creek, as would be expected considering the permeable nature
of the upper sandy deposits.

Fluctuations in the groundwater level due to seasonal variations or in
response to a particular precipitation event should be anticipated.
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50 CLOSURE

A subsurface investigation is a limited sampling of a site. The subsurface
conditions given herein are based on information gathered at the specific
borehole locations. Should any conditions at the site be encountered which
differ from those at the borehole locations, we requ hat we be notified

Yours very truly,

JACQUES WHITFORD LIMITED

G G

Paul Carnaffan, M.Eng., P.Eng.

AN

Fred J. Griffiths, Ph.D., P.Eng.
Designated Principal MTO Foundation Contact

PA2007V1023332\Clarke‘\Reports\Final RepertFINAL Investigation Report Clarke October 2007.doc
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APPENDIX A

Borehole Location Plans and Profile Plots
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APPENDIX B

Symbols and Terms Used on Borehole Records
Borehole Records

Terminology Used on SCPTu Records

SCPTu Records |

Grain Size Distribution Test Results

Rock Core Summary Table
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r ~ SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT REGORDS

Terminology describing common soil genesis:

Topsoil - mixture of soil and humus capable of supporting vegetative growth
Peat - _mixture of visible and invisible fragments of decayed organic matter
Tir - unstratified glacial deposit which may range from clay to boulders
Fiy - _material below the surface identified as placed by humans (excluding buried services)
Terminol describing soil sfructure:
Desiccated - having visible signs of weathering by oxidization of clay minerals, shrinkage cracks, etc.

Fissured - having cracks, and hence a blocky structure

Varved - - composed of regular alternating layers of silt and clay
Stratiied - _composed of altemating successions of different soil types, e.g. silt and sand

Layer - > 75 mm in thickness

Seam - 2 mm to 75 mm in thickness

Parling - <2 mm in thickness

Terminology describing soil types:

(3 inches). The USCS provides a group symbol (e-g. SM) and group name (e.g. silty sand) for identification.

W

Terminology describing cobbles, boulders, and non
Temninclogy describing materials outside the USCS, (e.
debris) is based upon the proportion of these materials present;

-matrix materials {organic matter or debris):
g- particles larger than 76 mm, visible organic matter, construction

Trace, or occasional

_ Less than 10%

Some

10-20%

Frequent

> 20%

Terminology describing compactness of cohesionless soils:
The standard terminology to describe cohesionless so
by the Standard Penetration Test N-Vatue
N-Valie is shown in the following table,

Compactness Condition SPT N-Value
Very Loose <4
Loose 4-10
Compact 10-30
Dense 3050
Very Dense >50

Terminology describing consistency of cohesive soils:
The standard terminology fo describe cohesive soils includes the consistency,
as measured by in situ vane tests, penetrometer tests, or unconfined compression tests,

Consistency Undrained Shear Strength
kipsisq.ft. kPa
Very Soft <025 <12.5
Soft 0.25-05 12.5-25
Firm 05-1.0 25-50
Stiff 1.0-20 50 ~ 100
Very Stiff 20-40 100 - 200
Hard >4 0) >200

SYMBOLS ANE-’_TERMS USED ON BOREHOLE AND TEST PIT RECORDS —

MARCH 2006

The classification of soil types are made on the basis of grain size and plasticity in accordance with the Unified Soil
“ Classification System (USCS) (ASTM D 2487 or D 2488). The classification excludes particles larger than 76 mm

ils includes compactness (formerly “relative density"), as determined
(also known as N-Index). A relationship between compactness condition and

which is based on undrained shear strength

Page 1 0of 3




ROCK DESCRIPTION

Terminology describin

rock quality:

RQD " Rock Mass Quality
0-25 Very Poor
25-50 Poor
50-76 Fair
75-90 Good
90-100 Excellent

Rock quality classification is based on a modified core recovery percentage (RQD) in which all pieces of sound core over
100 mm long are counted as recovery. The smaller pieces are considered to be due to close shearing, jointing, faulting,

or weathering in the rock mass and are not counted. RQD was originally intended to be done on NW core; however, it can
be used on different core sizes if the bulk of the fractures caused by drilling stresses are easily distingutshable from in situ
fractures. The terminology describing rock mass quality based on RQD is subj

that sound strong rock is of higher enginearing value than fractured weak rock.

ective and is underlain by the presumption

Terminol descﬁb!_rlg rock mass:
Spacing [mm) Jolnt Classification Bedding, Laminations, Bands
> 6000 Extremely Wide -
2000-6000 Very Wide Very Thick
600-2000 Wide Thick
200-600 Moderate Medium
60-2¢0 Close Thin
20-60 Very Close Very Thin
<20 Extremely Close Laminated
=5 - Thinly Laminated
Terminology describing rock strength:
Strength Classification Unconfined Compressive Strength (MPa)
Extremely Weak <t
Very Weak 1-5
Weak 5--25
Medium Strong 25-50
Strong 50-100
Very Strong 100 - 250
Extremely Strong > 250
Terminolagy describing rock weathering:
Term Description
Fresh No visible signs of rock weathering. Slight discolouration afong major disconfinuities
. Discolouration indicates hering o on discontinuity surfaces. ck
Slightly Weathered material ne:ay be disc::::»uvr":j:;‘.i "9 of rock Hnully sutaces. Allthe ro
Moderately Weathered Less than half the rock is decomposed and/or disintegrated into soil.
Highly Weathered More than half the rock is decomposed and/or disintegrated into soil.
Al the rack material is mposed and/or disintegrated in #. The original mas
C°’?'P letely Weathered structure is still largely ?lﬁgoct pose e 10 501 The original mass

e

—

|

SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS — MARCH 2006

—— ———
——
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STRATAPLOT

Strata plots symbolize the soil or bedrock description. They are combinations of the following basic symbols. The
dimensions within the strata symbols are not indicative of the particle size, layer thickness, efc.

: l
1/ /]

Boulders Sand Siit

Organics  Asphalt  Concrete Fill laneous Meta- Sedi-
Cobbles Bedrock morphic mentary
Gravel Bedrock Bedrock
SAMPLE TYPE WATER LEVEL MEASUREMENT
sS Split spoon sample (obtained by performing
the Standard Penetration Test) measured in standpipe,
ST Shelby tube or thin wall tube = piezometer, or well
PS Piston sample
8S Bulk sample
ws Wash sample N/  inferred
Rock core samples obtained with the use of =
HQ, NQ, BQ, etc. standard size diamond coring bits.

RECOVERY

For scil samples, the recovery is recorded as the length of the soil sample recovered. For rock care, recovery is defined

as the total cumutative length of all core recovered in the core barrel divided by the length drilled and is recorded as a
percentage on a per run basis.

‘N-VALUE}:RQD

Numbers_in. this column are the field results of the Standard Penetration Test: the number of blows of a 140 pound (64 kg)
hammer falling 30 inches (760 mm), required to drive a 2 inch {560.8 mm) O.D. split spoon sampler one foot {305 ram) into
the soil. For split spoon samples where insufficient penetration was achieved and N-values cannot be presented, the
number of blows are reported over sampler penetration in millimetres (e.g. 50/75). Some design methods make use of N
value corrected for various factors such as overburden pressure, energy ratio, borehole diameter, etc. Mo corrections
have been applied to the N-values presented on the log. RQD is based on a modified core recovery percentage in which
all pieces of sound core oves 100 mm long are counted as recovery. :

DYNAMIC CONE PENETRATION TESY {DCPT)

Dynamic cone penetration tests are performed using a standard 60 degree apex cone connected o A size drill rods with
the same standard fall height and weight as the Standard Penetration Test. The DCPT value is the number of blows of the
hammer required to drive the cone one foot (305 mm) into the soil. The DCPT is used as a probe to assess soil varsiability.
Soil type may be inferred from adjacent boreholes and test pits.

OTHER TESTS
{
i
|
i

Sieve analysis Single packer permeability test; test

S
H | Hydrometer analysis interval from depth shown to bottom
- of borehole
k Laboratory permeabiity
y__ | Unit weight Double o .
- — . - packer permeabilify test; test

Gs | Spedific gravity of soil particles interval as indicated
CD _ | Consalidated drained triaxial '
cu Consolidated undrained triaxial with pore pressure
uy
DS

C

Qy

measurements Falling head permeability test using
Unconsolidated undrained triaxial casing
Direct Shear ;

Consofidation Falling head permeability test using
Point Load index (I, on Borehole Record equals

I | %(50) in which the index is corrected to a reference
diameter of 50 mm)

SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS — MARCH 2006 Page 3 of 3
— — — — - - ———— ——




Ministry of .
@ Tm“gymm Foundation Design
Ontarlo

RECORD OF BOREHOLE No 05-9 10F 1 METRIC
W.P. 545-93-00 LOCATION Highway 60, Clarke Craek Bridge, N5045201.6 4012063 ORIGINATED BY _AB
DiST Bancroft HWY 80 BOREHOLE TYPE _ Hollow Stem Augers/Casing with Split Spoons COMPILED BY JF
DATUM _Geodetic DATE 05.02.04 - 05.02.04 CHECKED BY PC
IDYNAM1C CONE PENETRATION
SOIL PROFILE SAMPLES | 1 IRESISTANCE PLOT = NATURAL REMARKS
Bol X PLASTIC yueripe WUk | i
5 o 1<35]| 8 0 4 6 80 100 |UMT coyEnr UM SO &
ol N wlsg| 2 W w w § 38 | crunsze
aln) ¥ 3125 © |SHEAR STRENGTHkPa
ELEY DESCRIPTION =121 & | 2§22] £ . © i DISTRIBUTION
loeEPTH S|le|>]|28 X |O UNCONFINED X FIELDVANE Y o)
g z 2 |gC) @ |o auokTRIoAL X LABVANE | WATER CONTENT (%)
384.8] Sand with gravei . ut 20 40 60 80 100 10 20 30 wm® | GR SA 51 CL
00]  Poorly-graded SAND with gravel,
| 3943  brown(SP) ] - o]
0.8 Poorly-graded SAND, compact, S
prown (SP) NIRRT 34—
’ Jz]ss |
,-5": 3| ss} 28
; 392
iy ss | @ 4 2 4
ilslss | &
16| ss | 30 390}
3685
6.4]  SILTY SAND, compact to dense, ged K ISR I
brown to grey (SM} J 388%
EEE
jje]ss| 2
386
s | sst aa
lwojss ]| 18 384
T15] ss | 18
382
EF) 12| ss | 17 0 59 41
] 380 -
a79.1 20 13 SS 18
169 End of Borehols
uy
8
5
a
Q
b
=
=1
©
g
-4
o
P
O
Y
8
&
[N
=
g
9
e
£
5
w3 x3, Numbersteferto 3% croni arFanuRE

Sensitivity



ONTARIO MTO UPDATE 11685.GPJ ONTARIQ MOT.GDT 07/10/25

@ ygg?ypnafaﬁm Foundation Design
Ontarlo

RECORD OF BOREHOLE No 05-10 1 OF 2 METRIC
W.P. 545-93-00 LOCATION Highway 63, Clarke Creek Bridge, N5045265.7 E401294.6 ORIGINATED BY _aAB
DIST Bancrot . HWY 60 BOREHOLE TYPE _ Hollow Stam Augers/Casing with Split Spoons COMPILED BY JF
DATUM _Geodstic __ DATE 05.02.04 - 05.02.04 CHECKED BY PC
SOIL PROFILE SAMPLES |, | o [RESaN QO HENETRATION | o
ol 2 =__ . © wostone Uaupf |t | REMARKS
’6 . g é g b4 2[0 49 s'o 39 1?-, LT CONTENT LIMIT] g 2] &
alulw ]| 3 |aE]l & W w W Y ] GRANSIZE
EV [ =R o a1 2@ [|SHEAR STRENGTH kPa
LELEV. DESCRIFTION =12 = 1zg] & —o——» DISTRIBUTION
|oepTH E S{e|>]|38 X JO UNCONFINED X FIELD VANE Y oy
Els z|&° 4 1® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
203.6| Grass 20 40 60 80 100 10 20 30 ' JGR SA 81 CL
30§~ Organic material PR ER
Poorly-graded SAND with sit and Iz
gravel, occasional cobbles, compadt -. v
to dense, brown (SP) i 1] ss | s v b
"_- :_ 2{ss| 35 ) 392 e
.:_'.
lalss| o 28 84 9
e ss | w0 o
_ 390}
ag02 Qs|ss|a o
4. 1 SILTY SAND, compact to very dense, T4
broen to gray (SM) Jje{ss| 28 o
A 388
171 ss] 3 o
iy 386
4118 | ss | 852 9
I 9| ss | 27 384 o
J1o] ss | e7 >
1 382
Tl ss | o s
330L
FMh1z1 ss | 47 [ o 77 23
LPg13] 55 | S8 378 i
- l_ |
1 376}
d14] 55| 78 P
. 374
f15|ss | 77 372 e
1
1 4 370
Hlw)ss| o
Contnusd Next Page

3 3. Numbers refer to 3%
A5 X* Sansltivity O™ STRAIN AT FAILURE



@ Minisuyof Foundation Design
Ontario

RECORD OF BOREHOLE No 05-10 20F2 METRIC
WP. __ 5450300 LOCATION Higlway 80, Clarke Creek Bridge, N5045266.7 E401294.6 ORIGINATED BY _aB
DIST Bancrot . HWY 60 BOREHOLE TYPE _ Hollow Stem AugersiCasing with Split Spoons CCMPILED BY ___JF |
DATUM _Geodstic DATE 05.02.04 - 05.02.04 CHECKED BY PC
SOIL PROFILE SAMPLES | | u [PEEEMGG G EENETRATION REM
P I _ PLASTIC M"&";“ﬁ""‘a’é ucvo] & ARKS
5 e |£5] 2 2 4 6 ® 0 M7 comew MT| SO o &
alE =8 - L L 1 W, w W, RAIM SIZE
ELEY CESCRIPTION Elal &) 3|28 & [SHEARSTRENGTHKPa S DISTRIBUTION
|oerPtH g 21 et 5|33 = jo unconrmen % FELOVANE Y )
El= 2 |8°] @ |o owckTrRivuaL x LaBvANE | WATERCONTENT (%)
w 20 40 60 €0 100 0 20 30 i’ [GR SA S1 CL
SILYY SAND, compact to very dense,
broen to grey (SM) (continued) 4 sl
Jir]s] = 366} 5
364}
Frlia] ss ] 38 o
- 362
359.7 T{110] ss [ 17¥ 3601
339] " End of Borehwole t

Standpipe Instatted
{25 mm diameter flexible poly-tube)

ONTARIO MTO UPDATE 11885.GPJ ONTARIO MOT.GDT 07/10/25

%3 %3 ge“:‘“albz;;‘""”" 0% STRAIN AT FAILURE



%‘mm Foundation Design
Ontario
RECORD OF BOREHOLE No 06-11 1 OF 2 METRIC
WP, _ sa59300 LOCATION Highway 80, Clarke Croek Bridge, NS046231.0 £401290.5 ORIGINATED BY _8
DIST Bancoft _ HWY _80 BOREHOLE TYPE __ Hotlow Stem Au sing with Spiit COMPILED BY iF
DATUM _Geodalic DATE 05.02.08 - 05.02.08 CHECKED BY PC
DYNAMI E PENETRA
SOIL PROFILE SAMPLES [, | « [DYNAMIC CONE FENETRATION | NATURAL REMARKS
Bo] 2 - pastic MIVEE  youp| | &
|°—m g,'égg m4omm1mmnmumrggcas
1 1 1 1 L ' RA}N IZE
ald)w|3]|gk] & |sHEAR STRENGTHKPa e . oy S
ELEY DESCRIPTION =121+ 2]z E -————y DISTRIBUTION
| =g =15l £ 3 28] = |© UNCONFINED % FIELDVANE ¥ %)
1z z |£°] @ |e auckTrmxa x LABVANE { WATERCONTENT (%)
s026) Grass. ° a 20 40 e 60 100 0 20 k' fGR SA S CL
; 150 mm organic material
Poorly-graded SANE} with silt,
occasional cobbles, compact to 3924
dense, brown (SP-SM) ss
55 ]
se0e| 5 390}
31| Poorly.grmded SAND, 10056 1o .
compact, grey (SP) )
ot s|ss |13
|_seaz| :
48 Poorly-gmaded SAND with siit, locse 2
to dense, brown (SP-SM) N[ L I 38ay
3
A 7] ss | 18
&Il 386}
8]ss]
3837 ; 3847
91| SILTY SAND, compadt Ta danse,
0 brown {(SM} pact e a8 | =
T ol ss | 2 382
Tulss | n
. 380}
12] ss | 19
: 378§
1] ss | 2
a76.1
§ 167]  SILT, compact to vty dense, grey 376}
g ML)
5
=
[n]
=
14| ss
g " 3744
ol
z
=
o
& 372
c 5] a5 | 2
>
g
5 370
(o]
g
2
g
5 16| 88 19 368'

Continuad Next Page

x3 xs: Numbers refer to

%
Sensiivily G STRAIN AT FAILURE



ONTARIQ MTCO UPDATE 11685.GPd ONTARIO MOT.GDT 07/10/25

Ministry of
Tmnssaﬂaﬁon
Ontario

Foundaon Design

W.P. 545-93-00

DIST Bancroft . HWY _60

BOREHOLE TYPE _ Hollow Stem Augers/Casing with Spiit Spoons

RECORD OF BOREHOLE No 05-11

LOCATION Highway 60, Clarke Creok Bridge, N5046231.9 £401200.5

20F 2

METRIC

ORIGINATED BY _aB
COMPILED BY __JF i

Sensitivity

DATUM _Goodefic DATE 05.02.08- 050208 CHECKED BY___ rc
SOIL PROFILE SAMPLES |, | w [RESHGER: CENEIRATION I .
fol 2 =__ S o] | | e
ole iR 5| @ 0 40 e 80 10 T il z o GRAI:SSZE
- z
ELEV alu)w| 3 |a5| & [sHEARSTRENGTHKPa hid hd i g
DESCRIPTION =S |z E ——— o DISTRIBUTION
rnepm 2151 £ | > |38| £ |o UNCONFINED % FIELDVANE Y )
51 7 |8C] @ |o cuckirmxaL x LaBvANE | WATER CONTENT (%)
u 20 40 60 8 100 10 20 30 K JGR SA SI CL
SILT, compact to very dense, grey
(ML) {continved)
366f
17] s | 40
364
3617 18] S8 116 as2
34| End of Borehole
x3,x3; Numbemrsforto 3% gronN AT FAILURE



@ Ministyof : Foundslion Dagign
Ontasio

RECORD OF BOREHOLE No 05-12 10F1 METRIC
W.P. 5459300 LOCATION Higtway 60, Clarke Creek Bridge, NS045217.0 EAM268.6 ORIGINATED BY _8
DIST Bancrofi = HWY 80 BOREHOLE TYPE _ Hollow Stem Auners/Casing with Spiit Spoons COMPILED BY JF
DATUM _Geodetic DATE 056209 -05.02.09 CHECKED BY, C
[DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
Em g RESISTANCE PLOT _:;;__ c mﬂsmanE LiQuID - e REMARKS
5 o lzs5]| @ 20 40 6o 8 100 (UMT oyt WM} 5O &
2 Slwly 2 El 2 SHE:LR STI.RENG:I'H kP' + o w w | 58| cransize
ELEV 3 o ol £ a -—————e DISTRIBUTION
| =g DESCRIPTION E 2] s §5 % JO UNCONFINED % FIELDVANE Y %)
3 z|g° i {e QUCKTRIAL X LABVANE | WATERCONTENT (%)
393.0 s 20 40 60 80 100 0 20 Wi [GR SA S CL
Organic material Ve’
;ooﬂy—gmdad mD zvsigi -;i'lnl.)dansa
very dense, n .
A1 fss e | ¥ | 392
{2 |
3901 3] ss
2.9r ity SAND, loose to compact, grey to T, 390}
brown (SM) lalssis
5] ss | 4
"le] ss | 12 383l
117 ss| 18
-F_‘ 386
Tl s | ss | 1a
|
384
fflo|ss| 1
3823 3
0.7 SILT with sand, compact, grey (ML) 101] ss " 382
1iss| 10
380
2] 58 { 19
378}
a7 13] 85 | 24
168]  End of Borahole
Standpips installed
{25 mm diameter flasdble poly-tube)

ONTARIO MTO UPDATE 11685.GPJ ONTARIO MOT.GDT 07/10/25

xsvxa. Numbers refer to o¥%

© Sonsiiy STRAIN AT FAILURE



Ministry of
Transportation

ONTARIO MTQ UPDATE 11685.GPJ ONTARIO MOT.GDT 07/10/25

Standpipe Installed
{25 mm diameter flexitle poly-ube)

Foundation Design
Cndario
RECORD OF BOREHOLE No 05-13 10F 1 METRIC
W.P. 545-93-00 LOCATION Highway 60, Clarke Creek Bridge, N5046286.9 E401260.0 ORIGINATED BY _aB
DIST Bancroft = HWY _60 BOREHOLE TYPE _ Hollow Stem Augars with Spiit Spoons COMPILED BY JF
DATUM _Geodstic DATE 0501.23 -05,01.23 CHECKED BY PC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, w IRES,SW,CE PlOT — - REMARKS
Pl X puasic SATUAL 000 £
S |e g |38] 2 P 4 0 o ww PP wE38] oram
= SIZE
ELEV a|8| w|3|e5] & [snEarsTRENGTHKPa PRI DISTRIBUTION
DESCRIPTION == z |s=] E
IoePTH Z135 Fal I '386] < |o unconrmnep  x FIELDvANE ¥ o
‘ ElZ z |£° g ® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
307.8} Asphait u 20 40 60 80 100 10 20 30 m® JGR SA 81 L
; 90 mm Asphatt 1| as
Sand, some gravel, trace sift,
aeay|  compac, brown (FILL) 155 1 5o
11 Poorly-graded SAND with gravel, e ﬁmﬁ
uceasional cobbles, compact to
dense, brown (SP) ss | 396}
ss | 33 w7 2
s | 20
3041 —
ss | 20
55| Pood SAND, 1
e Gy DANG, Ctpact AREIE 392 9 89 2
3002 i8] ss |17
76|  Endof Borehoie

xalei: Numbers refer to

Sensilivity

0% STRAIN AT FAILURE



ONTARIO MTO UPDATE 11685.GP.) ONTARIO MOT.GDT 07/10/25 .

Ministry of
@T sty of Foundation Design
Ontaric
RECORD OF BOREHOLE No 05-14 10F 2 METRIC
W.P. 545-63-00 LOCATION Highway 60, Clarke Creek Bridge, N5045276.0 E4(M278.6 ORIGINATEDBY _AB
DIST Bancroft_ . HWY _60 BOREHOLE TYPE _ Hollow Stem Auners/Casing with Spift Spoons COMPILED BY JF
DATUM _Geodetic DATE 05.01.23 -05.01.23 CHECKED BY PC
TOVNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« w  IRESISTANCE PLOT _>\ NATURAL - REMARKS
Bol & MolsTurg ~ UGUiOl |, ¥
- wlzz| 8 20 an 60 80 teo |umr oet) £ 5 &
2lel L j 428 Z Lt o w w | 38| oransie
ELEY DESCRIFTION clel &) 2 28| B [FHEARSTRENGTHKPa ———— DISTRIBUTION
| e E 51 £} 3 §358| £ |o unconemen % FIELDVANE s (%)
£1= 7 |€°| @ |o ouckTRAAL x tapvane | WATER CONTENT (%)
3978 u 20 40 60 80 100 "0 20 30 wim® 16R sA 51 CL
X 100 mm ASphat 1 | os o
1969 Sand, trace siit, trace gravel,
396, jonal cobbl pact, TR Ty o
o (O _ Ly &Y l\%
SRty sand, trace gravel, compact,
browm (FILL) alss| 18 306}
4} S5 2 o
2644 stss| 25 )
37 Poarly-gaded SAND with sitt, loose 25 394
0 compact, brown to grey (SP) Sils]ss] 14 >
& 392
] ss | =
=5
s
iFalss] s 390} 5
io]ss| s o
ci 388r
BA
el s o
o 386
365.0 411§ 88 3 o
128 Sitty SAND, compact to dense, brown K
fo gray (SM} J
- 2] 5| 27 384 g
Hf1a] ss | & 282
’4
380}
fl14]| ss | 40
] 378
15| ss | 22 376} b
374}
Hisl| ss | o
Continued Next Page 3
®3, %3, Numbersraferto ¥ groa AT FALURE

Sensilivily



ONTARIO MTO UPDATE 11885.GPJ ONTARIO MOT.GDT_07/10/26

Mini: of
@ s,

Foundation Design
Ontaric
RECORD OF BOREHOLE No 05-14 2 0F 2 METRIC
Wpe. 545-93-00 LOCATION Highway 60, Clrke Creek Bridgs, N5045276.0 E401278.6 ORIGINATED BY _aB
DIST Bancrot ~ HWY 80 BOREHOLE TYPE _ Hollow Stem AugersfCasing with Spiit Speons COMPILED BY JF
DATUM _Geodetic DATE 05.01.23 - 05.04.23 CHECKED BY PC
SOIL PROFILE SAMPLES { u e 2N SFNCIRATION CATURAL REMARKS
5o 3 PLASTIC , o cmupe  LIQUID & e
5 w {25] & 20 40 60 80 100 JumT uar| & & &
el L1 21ZE] = L1t " w w | 581 cranszE
ELEV DESCRIPTION |22 2{2g| 2 {SHEARSIRENGTHKPa —— DISTRIBUTION
DEPTH el = 38| £ JO UNCONFINED % FIELD VANE Y )
g = zlg° ﬁ ® QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
w 20 40 80 80 100 10 20 30 Wi’ JGR SA SI CL
Silty SAND, compact ic dense, brown REN
to grey (SM) {continued) ]
| 37138 [ [ 372
26,0 SILT with sand, compact to dense,
grey (ML)
17{ ss | 52 370l o 0 26 T4
3688
29.0 Sitty SAND, compact to very dense,
grey (SM) J
T 368,
r_ 1B8fss| 10 X
11 366}
2037 Fif19] ss | wo 364 o
34.1 End of Borehote
®3,x 3 Numbersroferts 3% orpn AT FAILURE

Sensitivity



Ministry of
@ Tf%\i?oﬂaﬂon

ONTARIO MTO UPDATE 11685.GPJ) ONTARIQO MOT.GDT 07/10/25

Foundation Design
Ontarfo
RECORD OF BOREHOLE No 05-15 1 0OF 2 METRIC
W.P. 545-93-00 LOCATION Highway 60, Clarke Creek Bridge, N5045227.8 E401277.3 ORIGINATED BY _AB
DIST Bancrok ~ HWY 60 BOREHOLE TYPE _ Hollow Stem AugersiCasing with Spiit Spoons COMPILED BY JF
DATUM _Geodstic DATE 05.01.24 - 05.01.24 CHECKED BY, PC
SOIL PROFILE SAMPLES |o | 4 [oidic CONE PENETRATION AATURAL REMARKS
Wyl % - mosToRe Uauol |
= @ o % g o6 40 &0 80 100 jUMIT LIMIT| = (2 &
9 w w = 2 = X ) 1 1 1 o w w, =] E GRAIN SIZE
atnlw| 3 |eg) & [SHEAR STRENGTH kPa
ELEV DESCRIPTION =21 el 2|22 & —c——— DISTRIBUTION
DEFTH 2lel 3 2 & £ ]o uncONFNED X FELD VANE Y )
E z ? 5 (5] iy & QUICKTRIAXIAL X LAB VANE WATER CONTENT (%)
307.8] Asphalt m 20 40 60 80 100 0 20 30 wnm® |GR SA S CL
3097 20 mm Asphait 1168
Gravelty sand, with silt, compacd,
brown {FILL) [ Z J. S5 A 507 | o
3|ss| 10 396} o
[+]
394.9
31 Poorly-graded SAND with silt, v g
Iooset-ngf;mpau. brown to o 418 o °
greyish-brown (SP-5M) N 394}
-4l 5 § ss | 2 o
Al e | ss | 14 o o o1 9
X v 1 392
Jilh 7 | ss | 25 o
¥
e | ss| 1w 390 5 02 9
388.7 -]
a1 Silty SAND, {oose to dense, brown to 1
groy (SM) ' A i
41 338r
TH 0] ss | a¢ L
¥{4 286}
Hu]ss| = o
04
Ff 12 ss { 20 384 °
382.0 1]z ss| 13 28 s
159 SILT with sand, compact to very 2
densa, grey (ML)
380
14| 55 | 2 b
378}
15)] 85 | 52 978 0 14 8
374
161 88 | 3 o
Continued Next Page 3 N wofior
3,3, Numbesreferto 3% orp oy AT FAILURE

Senshivity



ONTARIO MTO UPDATE 116885.GPJ ONTARIO MOT.GDT 0710/25

@ Ministry of
Transportation

Sensitivity

Foundation Design
Ontario
RECORD OF BOREHOLE No 05-15 2 OF 2 METRIC
WP 545-93-00 LOCATION Highway 60, Clarke Creek Bridge, N5045227 8 £401277.3 ORIGINATED BY _AB
DIST___ BancoR  HWY g0 BOREHOLE TYPE _ Hollow Stem AugersACasing with Spit Spoons COMPILEDBY ___JF
DATUM _Gsodetic DATE 05.01.24 - 05.01.24 CHECKED BY PC
SOIL PROFILE SAMPLES |, | w [REMGRNE FENETRATION " REMARKS
Faol] % PLASTIC MOIISTUU e uauo] |t
= w 23] B 20 4 e B wo UMY S R a
9 3 bl " w w | S8 oransize
gl w a5| © |SHEAR STRENGTH kPa
ELEV DESCRIPTION Els) & z F ———o—= DISTRIBUTION
J5eFm K1 B Pl -3 3 F S |© UNCONFINED 3 FIELD VANE v %)
1=z ZI5C| & |® QuCKTRIAAL X LABVANE | WATER CONTENT (%)
w 20 40 B0 W 100 i 20 30 wim® JGR sA S ©L
SILT with sand, compact to very
densa, gray (ML) (continuad)
372
7] 85| 83 370k +1
368§
1858 ]| 2
366
%39 19| ss5 | 167 184
79| Endof Borehole T€Emoy
Standpipe Installed
{25 mm diameter flexible poly-tuba)
%3, x3; Numbersreferto 3% oo AT FAILURE



ONTARIOQ MTO UPDATE 11685.GPJ ONTARIO MOT.GDT 07/10/28

Miniistry of
@T&%m

Foundation Design
Ontario
RECORD OF BOREHOLE No 05-16 10F 1 METRIC
WP, __ 5450300 LOCATION Highway 80, Clarke Creek Bridge, N5045218.0 £401275.3 ORIGINATED BY _aB
DIST Bancroft  HWY 60 BOREHOLE TYPE _ Hollow Stermn Augars with Spiit Spoons COMPILED BY JF
DATUM _Gsodatic DATE 05.01.22 - 05.01.21 CHECKED BY. PC
SOIL PROFILE SAMPLES w IDYNAMIC CONE PENETRATION
‘3:_1 Wl 3 RESISTANCE PLOT = puasric WAL oyl & REMARKS
= o |81 8 20 40 60 G0 w00 [UMT eogrent UMAT S O &
=] b ul=E} z YT e —— W w w| 58| crunsze
[ S a 281 2 ISHEAR STRENGTH kPa
LELEYV DESCRIPTION o Z]lzel & L a— DISTRIBUTION
DEPTH E S{E | > |38] £ |o UNCONFINED X FIELDVANE 4 *)
£l z |g° @ |® QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
397.8] Asphatt u 2 4 60 50 100 10 20 30 i’ |GR sA S CL
=304~ 100 mm Asphalt + 1 es '
brow, (nﬁw)d.wimsilt.vewdensa.
n
2 A S5 4 o
063 (G
[~ T15] "~ Graveltysand, with i, cocamional
cobbles, looss to dense, brown 3]ss 12 398,
(FILE}
4]ss ] s
04 51ss | 4
37  Poorly-graded SAND with sift, looss & 394
to compact, brown (SP-SM) 6] ss 13
7]ss| 10
352
siss| 7
300.2 ]
7.6]  Sifty SAND, trace organics, compaci
389.6} gf?y(su) 0 Grgames, 00 [ 98| 6 350
8.2[ End of Borehole
k3, x3. Humbssmferto 3% qrpl At FAILURE

Sensitivity



Ministry of
@meoﬂaﬁon

Foundation Design
Ontarie
RECORD OF BOREHOLE No 07-2 10F 6 METRIC
W.P. 545-03-00 LOCATION Highway 60, Clarke Craek Bridge, N5045238.5 E401207.3 ORIGINATED BY _JF
DIST 43 HWY _e0 BOREHOLE TYPE __Hollow stem augers, NW casing, Spiit S| COMPILED BY JE
DATUM _Geodatic DATE 07.04. 13 070425 CHECKED BY PC
SOIL PROFILE samPies {. | u [ ERANIC CORE PENETRATION
we,l I - pLasTic MATURAL ) yin = REMARKS
ezl o T MOSTURE o] E & &
5 g {%o] 2 M 0 & B 10 2| cranse
glu|lw| 3 1oE| & [sHEAR STRENGTHKPa e . b g
LELEV DESCRIPTION =2l et 2i{z2] & — o DISTRIBUTION
JoerTH g EX A Z58] = | UNCONFINED % FIELD VANE Y %)
3 z |£°] @ |e quickTRiwaL x LaBvang | WATER CONTENT (%)
3926] Gmass w 20 40 &0 80 100 10 2 30 wm® |GR sa St oL
08 Pooﬂy—graded SAND with siit, )
eccasional cobbles, trace weody -
orgenic (SP-SM) g
N 392
.3
'.: 1] 8S 7
Y
.; g K
-‘: A . 391
. 2| 88 2 1.4d. o 3 85 (12}
- % 3
3 -H-
3 3| 88 3§ 5 380
3896 : .=y
ai Pocriy-graded SAND, very loose, - o
grey (SP) :
la|ssi 4 {H.
-:' .| b . I
3 -Ei-| 380
N . =
TSt F 1% (@
S8 H:| 388
e ot 4
49| “Pooiyarded SANDwitvsitossa I B ] 51 7 |-H-
1o compact, brown {SP-SM) . I .
34 H
- 387
il 7 | ss | 12 B g 3 88 (9)
¥
. 386
]
wn .A
5
| 9
9 "Hits|ss| 1 385
Slead _____________| d
= 78 ‘SISRJ)SAND. loose to compact, grey g
%
& .
S
B \ 384
g- T o|ss]| s 17 (23
E J
g ] 383}
z
Continued Next Page a
%3, 3. Numbers referto 3% STRAIN AT FAILURE

Sensitivity



Ministry of
@ e

Foundation Design
Ontario
RECORD OF BOREHOLE No 07-2 20F6 METRIC
W.P. 545.93.00 LOCATION Highway 60, Clarke Creek Bridge, N5045236.5 E401287.3 ORIGINATED BY _JF
DIST 43 HWY 80 BOREHOLE TYPE _ Hollow stem augers, NV casing, Spiit Spoons COMPILED BY JF
DATUM _Geodetic DATE 07.04.18 - 07.04.25 CHECKED BY PC
IDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, W IRESISTANCE PLOT a‘- NATURAL o - REMARKS
Eel & sy MOISTURE Yown] £ & &
5 gl 2] 2 © o o w T Eg |
216 g 1=2 z \ " w w | 3& | ‘eraunseze
ELEV sl & | 3 |28] 2 [SHEARSTRENGTHkPa o DISTRIBUTION
P DESCRIPTION 1= =12z] E
DEPTH é S| £ | 3|38 £ |o UNCONRNED X FIELDVANE Y %)
E1Z Z 2| il |e quckTRiAAL  x LABVANE | WATER CONTENT (%)
= 20 & €0 80 W00 0 20 0 wm® |GR SA S CL
Sifly SAND, I008@ to compadi, grey 5
(SM) (continved)
L1]10] ss| e 382
£ Y
381
n|ss] s
T 3804
k112 ss | s 379
FF
AE
Edd 378}
bt 13] ss | 2
1 377
F
T aref
L1314 ss | s
w
g
5
Bl 3750 _
Gl 176]  SILT, loose to compact, grey (ML) 37
'6 .
b
Q
g
1 1B]ss] s
4]
g 374
o
g
% 373}
5 Bfss | n
[}
Continued Next Page
x3.x3- Numbers refer to o STRAIN AT FAILURE

° Sensitivity



Ministry of
@ Tran%naﬁon

ONTARIO MTO 1023332.GPJ ONTARIC MOT.GDT 07/10/25

Foundation Design
Cniaro
RECORD OF BOREHOLE No 07-2 30F 6 METRIC
W.P. 5459300 LOCATION Highway 60, Clarke Creek Bridge, N5045236.6 £401287.3 ORIGINATED BY __JF
DIST 43 HWY 60 BOREHOLE TYPE _ Hollow stem augers, NW casing, Split Spoons COMPILED BY JF
DATUM _Geodetic DATE 07.04.18-07.04.25 CHECKED BY___ pc
IDYNAM TC CONE PENETRATION
SOl PROFILE SAMPLES Pe W IRESISTANCE PLOT _2_-— o NATURAL | o0 - REMARKS
Eel 3 Uy MOSTURE “radd £ F &
8|e glse] 2 A A A conpent 20| oramsze
£LEV zlgl @i 3]25] & [sHEARSTRENGTHKPa v v w| TE] amseE
|pEFTR DESCRIPTION 51 £ | $135] 5 |o unconenen  x Fetovane Y )
E = =lg* i |® QucKTRIAAL X LABVANE | WATER CONTENT (%)
| w ' 20 40 60 B0 100 10 20 30 km® | GR SA S1 CL
SILT, loose to compact, grey (ML)
{continued}
a2
w7]ss| 12
an
370}
369¢
Blss] s o 0 1187 2
368
367
366
{
18t ss| 19
365,
364
363}
Continued Next Page
%33, Numbersreferts 3% qup e AT FALURE

" Sensitlvity



ONTARIO MTO 1023332.GPJ ONTARIO MOT.GDT 07/10/25

Ministry of
@ Tllmgnaﬁon

Foundation Design
Qniario
RECORD OF BOREHOLE No 07-2 40F6 METRIC
W.P. 545-93-00 LOCATION Highway 66, Clarke Creek Bridge, N5045236.5 E401287.3 ORIGINATED BY _JF
DIST 43 HWY a0 BOREHOLE TYPE _ Hotiow stem augers NW casing, Split Spoons COMPILED BY JF
DATUM _Geodatic DATE 07,0418 - 07.04.25 CHECKED BY PC
SOIL PROFILE sAMPLES | . [STRARIC CORE PENETRATION NATURAL REMARKS
£ 2 g = ey MoisTuRe HORSH 5 &
5 wgo"’ 20 40 60 80 1t CONTENT z8
216l w8 El 2 We w w| 58| cransie
ELEV :- E a &l g o g 1SHEAR STRENGTH kPa P S DISTRIBUTION
DEPTH| DESCRIPTION S| k| 5|38} & |o uncowrmen  x meEbvane v %)
g z 7z |2°| @ |o ouokmima x 1apvane | WATER conTENT (3%)
ut 20 4 60 80 t00 0 20 0 ' JerR sA s cL
SILT, louse to compact, grey (ML)
{continued} 20} 88 23
362
361
360¢
-very dense
2| ss | a3
3594
358,
357
2{ss| w0
356}
355
354
[ ss| 10
353}
Continued Next Page
33, x3; Numbersreferlo 3% o0 ot EalLURE

* Sensitivity



CONTARIOQ MTO 1023332.5PJ ONTARIOQ MOT.GOT 07/10/25

Ministry of
Transs?orlaﬂ
Ontario

Lol

Foundation Design

WP 545-83-00

DIST__ 43 HWY 6o

RECORD OF BOREHOLE No 07-2 5 OF 6 METRIC
LOCATION Highway 60, Clarke Creek Bridge, N5045236.5 £401287.3 ORIGINATED BY _JF
BOREHOLE TYPE _ Hollow stem ay NV casing, Spiit Spoons

COMPILED BY ___ JF

DATUM _Geodetic DATE 07.04.18.- 07.04.25 CHECKEDBY ___ pc
SOIL PROFILE ” IDYNAMICOONEPENETRAHON I
F SAMPLES 1% 2 [resisTA POT == ptagmc WATWRAL - o,p] & REMARKS
el 3 Ty MoisTure MEUIRE T s
§|e R EEE 2P T P W 26| cransee
ELEV al8l w3125 & [svEarsTRENGTHIPa W | TE| Shamem
SEPTH DESCRIPTION 2|z F_: 1381 £ |o uvconFmED % FIELD vaNE v p
[ zlg° B |® QUICKTRAWAL X LABVANE | WATER CONTENT (%)
m 20 40 60 80 100 10 20 v lGR sA s oL
SILT, loose to compact, grey (ML)
{continued)
352
351
ulss|n
350
- grinding on possible cabbles 349}
348)
347
-dense
5| ss| & .
346
3454
472
- dynamic cong penstration test \
345 \
344 \
343
Continued Next Page

x3.,x3- Numbers refar 1o

3%
" Sensitvily O™ STRAIN AT FAILURE



ONTARIO MTO 1023332.GPJ ONTARIO MOT.GDT 07/10/26

@_nrnimsnyof o

Foundation Design
Ontasio
RECORD OF BOREHOLE No 07-2 6 QF 6 METRIC
W.P. 545-93-00 LOCATION Highway 60, Clarka Creek Bridge, N5045238.6 E401287.3 ORIGINATED BY _JF
DIST 43 HWY &0 BOREHOLE TYPE _ Hokiow stem augess, N casing, Spit Spoons COMPILED BY JF
DATUM _Geadstic DATE 07.04.18 - 07.04.25 CHECKED BY PC
SOIL PROFILE SAMPLES [DYRARC CONE PERETRATION
?E:m g RESISTANCE PLOT _L eLASTIC MNSQTS% vauo| | & REMARKS
5 w 55 ] 20 40 e 8o oo |uer Hoenr uar] E S &
Lle T3 = -4 L 1 L L 1 W, w W, 2 GRAIN SIZE
ELEV SESCRIETION ald|w| 3]25]| & |sHEArRSTRENGTHKPa v 3 R Pt
oEFTH S| £ | 512358 £ ]o wconANED X FIELD VANE Y (%)
E, z 2 |EC @ | quokTRaxia x taBvang | WATER CONTENT ()
u 2 40 80 80 100 10 20 30 ' JGrR sA st CL
- dynamic cone penebration tast /
fcontinued) /
1
341 N
3407
519]  Endof Eorehole
" Standpipe Installed
x3,x3; Numbesrsfarts 3% oroan AT FAILURE



QONTARIO MTO $023332.GPJ ONTARIO MOT.GDT 07/10/25

@.‘fg‘%m Foundation Design
Ontario
RECORD OF BOREHOLE No 074 METRIC
W.P. 545-93-00 LOCATION Highway 60, Clarke Creek Bridge N5045268.5 E4012681.3 ORIGINATED BY _AO
DIST 43 HWY s0 BOREHOLE TYPE _ Hollow stem augers, MW casing, Split Spoons, N Core COMPILED BY 4F
DATUM _Geodetic 07.05.14 - 07.05.18 CHECKED BY___ PG
IDYNAM!C CONE PENETRATION
SOIL PROFILE SAMPLES w
E nE RESISTANCEPLOT > waved | & REMARKS
£ w |31 8 20 4 60 B0 100 sl I &
215 u |Z2g] z e p————— w{ 34| crunsize
ELEV Zih| & | 3 |258] & [SHEARSIRENGTHKPa - oo DISTRIBUTION
SepH CESCRIPTION é sl % 33 E © UNCONFINED X FIELD VANE %)
]2 Z |§°] @ |o quckTRIOUAL X LABVANE | WATER CONTENT (%)
397.9] ul 20 40 60 60 100 30 GR SA Sl CL
[30p 130 mm ASPHALT
2004 190mmCONCRETE
Sand, with gravel and silt, compact,
brown {FILL)
Gs
| seeod N 397
09 Sty sand, trace gravel, very loose to ,Q
compacs, brown (FILL) s5 N
N
ss § 396
N
s K
I 395
~
85 . & 81 (19
394}
s5
3929 ss 393}
49 Poorty-graded SAND with sit,
compact, brown (SP}
55
392
$5
30
390
| 8% 3 91 B/
389;
]
388
Continued Next Page

x3 3. Numbers refer to 03%

Sensitivity

STRAIN AT FAILURE



Ministry of
(7 Lk .

Ontario

Foundation Dasign

W.P. 545-93-00

RECORD OF BOREHOLE No 074

2 0OF 7 METRIC

LOCATION Higtway 60,_Clarie Crook Bridge. 60452695 E401281.3 ORIGINATED BY _A0

DIST 43 HWY 60 BOREHOLE TYPE _ Hollow stem au, NW casing, Spilt NQ Core COMPILED BY JF
PATUM _Geodetic DATE 07.05.14 - 07.05.18 CHECKED BY PC
TOYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | u [RESeIRCE o = T B .
Bal 3 PLASTIC yoisTURE [
5 o |25] @ 20 40 60 83 100 content  UMITI S O &
15 wlZE| z YT —— e w w | 58| cramsze
Efulw| 3 Jlo5] & SHEAR STRENGTHkPa
ELEV. DESCRIPTION - Z21z¢l e D DISTRIBUTION
JoEFTH S| & ]| 3 [88] £ {o unconrmedD  x REDVANE e P
E z z [€°] @ | quckTRixaL X LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 0 20 0 wum® [GR SA s1 CL
Poorty-graded SAND with sit, o
compact, brown (SP} (continued) .
| 87y ] N
10.7 (Si!sa)SAND.Ioosemoompad.grey - 387
2| ss | 7 o 0 69 3 0
T 386}
J13] ss] 2
85
I
¥ 384
Tt ss| =
N 383%
il ss | 8
3 382
115 381
0 -1
g EE
B
o i
a
5 3a0}
] ]
S .
[ 4
<
&
[+]
g -L
g 4" 37['\
E
Q T
2 41
E b 378
[v]
Confinued Next Page
xa'xa. Numbers refer to 03%

* Senitivity STRAIN AT FAILURE



inlstry of
@?ran?p?mﬁon

Foundation Dasign
Ontarto
RECORD OF BOREHOLE No 074 30F7 METRIC
W.P. §45-93-00 LOCATION Highwsay 60, Clarke Creek Bridge, NG5045268.5 E£401281.3 ORIGINATED BY _a0
DIST___43 HWY 60 BOREHOLE TYPE __Hollow stem augers, NW casing, Split Spoons, NQ Core COMPILED BY __JF
DATUM _Geodetic DATE 07.05.14 -07.05.18 CHECKED BY___pg
R —
SOIL PROFILE SAMPLES |, | w [RINAMICCONE FENETRATION - REMARKS
Pl = PLASTIC | oemme Liau] &
51, o |£5] 0 4 e @ 10 M couen WM1f 28 GRAI&IZE
P—4 '] 1 Ns
ELev al)w| 2 1aE]| & [sHEARSTRENGTH kPa % W T omweur
{oerTh DESCRIPTION 13172 | S15331 & |o woonmen % mEOvANE Y o
g =z z|zo _5, ® QUICKTRIAXIAL X LABVANE ] WATER CONTENT (%)
° i 20 40 6 B0 100 0 20 W wir® |GR sA ®1 L
Sitty SAND, loose to compact, -
‘S"J) At pact, grey Tlee] ss | =
i1 377
-
1 376}
1
Tt 375
133
374
17| ss | 14 a73 o 0 51 47 2
:'.':
- i 372
£ F )
: n
©)
8 i
g 4.
=
O .
£ 370
3
9
z ]
v 1
[e] N
g i
g £ 369;
o 1a] ss | 14
5 1.
% -
€1 368'
% Continued Nax P
n ot Page
®3,x3; Numbesreferta 8% gl AT FAILURE

Sensitivity



(7 Lo

Foundation Design
Ontarie
RECORD OF BOREHOLE No 074 4 OF 7 METRIC
W.P. 545-93-00 LOCATION Highway 80, Clarke Creok Bridge, NS045268.5 E401281.3 ORIGINATED BY _AQ
DIST 43 HWY _s0 BOREHOLE TYPE __Hollow stem augers, NW casing, Spiit Spaons, NQ Core COMPILED BY JF
DATUM _Geodatic DATE 07.05.14 - 07.05.18 CHECKED BY____PC
EVIAMIC; GONE FENETRATION
SOIL PROFILE SAMPLES w
g,] % RESISTANCE PLOT o ol | ReManks
o w ;_:—g ] 2 40 60 80 100 |UMT oyreyy LM Eo &
4 w 2 e eyt et 5 GRAIN SIZE
ELEV S R AELEE é [SHEAR STRENGTH kPa A DISTRIBUTION
loerm| DESCRIFTION 3| £ ]| 5|33} 5 |o unconmmen  x mELOVANE Y )
g z 2|20} & lo quckTRAAL x LaBvANE | WATERCONTENT (%)
o 20 40 60 B0 100 0 1 3 win? |Gr sA st cL
Silty SAND, loose to compact, gre
(Snlz)(conn'nuea) oy
367
| 4 365%
365
1] ss | 42
364
A1
363
EL
]
- 362
0] ss| 2
361
§_I
5
B
2l
£ 360
-
%l
£ |
S
%
g & 359L
g 1{21| ss | &
(o] b
£ 3
N 58!
3
Continuad Nox Page
%3, 3, Numbersreferto 3% orp AT FALURE

Sensitivity



@ ?ggé%on Foundation Design
Ontarlo

RECORD OF BOREHOLE No 074 s50F7 METRIC
W.P. 545-93-00 LOCATION _, Highway 80, Clarke Creek Bridge, N5045268.5 E401281.3 QRIGINATED BY _A0
DIST 43 HWY &0 BOREHOLE TYPE _ Hollow stem sugers NW casing, Split Spoons, NQ Core COMPILED BY JF
PATUM _Geodatic DATE 07.05.14 - 07.05.18 CHECKED BY PC
Vi PENETRATION
SOIL PROFILE SAMPLES | | w |oroadic oo e = ATURAL REMARKS
ol Z PLASTIC \ memire LQUDE | &
= w |xE} 8 20 40 80 80 100 WY conmag UMTE SO &
21E w =2 = T ————— e w w | 58| cransze
ELEV Slal & | 2 ]195] 2 |SHEARSTRENGTHPa — o DISTRIBUTION
|eseTa DESCRIPTION HERE: 3&] £ Jo uconrnep % FPELDvANE Y )
E z z |2°] & |e cuckTriaxAL X LABVANE | WATER CONTENT (%)
° i 20 40 60 80 100 1 2 3 wn® [GR 54 @ oL
Siity SAND, foose 1o compact, grey B :
{SM) (continued) ]
357
11
1 356}
g&n
f{f22]| ss | s0
-: ;- BR
St
-F ]
13
L 354
Al
359)
fl2a] ss | 2 b 0 6 ()
352
35
w
] |
g .
& ,
@
5 350
s
o
e .
£
[+ 241 88 48
™y
§ 349
8
Blaseal _ _ _
E 4] "Sandy SILT, dense, groy (ML)
E 348
5 l
Contirared Next Paga

3 43, Numbersroferto 3%
L P Sensitiv O™ STRAIN AT FAILURE



@ ?&%ﬁon Foundation Design
Ontario

DONTARIO MTO 1023332 GPJ ONTARIO MOT.GDT 07/10/25

RECORD OF BOREHOLE No 074 6 OF 7 METRIC
W.P. 545.93-00 LOCATION Highway 60, Clarke Craek Bridge, N5045268.5 E401281.3 ORIGINATED BY _AQ
DIST 43 HWY 60 BOREHOLE TYPE _ Holow stem augers, NW casing, Split Spoons, NG Core COMPILED BY JF
DATUM _Geodetic DATE 07.05.14 - 07.05.18 CHECKED BY PC
’mmmc CONE PENETRATION
SOIL PROFILE SAMPLES @ @ IRESISTANCE PLOT 2\ NATURAL REMARKS
Pyl x PLASTIC oomine  HIQUIDE e
= w5351 8 20 4 60 80 w0 [T oy UMT SO 8
9 E l:|,l = E F 1 1 1 1 e W W > g GRAIN SIZE
ELEV : - 3 {2 5] & [SHEAR STRENGYH kPa —o— ¢ DISTRIBUTION
|eerTH DESCRIPTION 2l £} $]{33] & Jounconrmen  x mEDvane Y )
E = z |EC]| @ |® cuckTRIAXAL X LABVANE | WATERCONTENT(%) |
A & 20 40 60 8 00 1 20 a0 wirt ler sA & oL
Sandy SILT, dense, grey (ML)
{continved)
M7
25| ss 1 35
346F
345
3432 Ha
546 Sitty sand, some gravel, with cobbiles
and boulders, very dense, grey : TILL 343
342
341
ss | to0
340}
3394
58.4]  Diotite GNEISS, gray, black and pink, TCR = 100%
fair to axcedtent, moderate to slightly
weathered, close m:i modaraldyo o NG RQD=63%
spaced fractures, thin )
| spec fachrs, thn todng 330}
TCR=98%
RQD = 100%
NQ
338'
Continued Next Page
®3 x38; Numbersreferto 3% o0 st EatURE

* Sensitivity



ONTARIO MTQ 1023332.GPJ ONTARIO MOT.GOT 07/10/25

Ministry of
@Tmﬁﬂm:n

Feundation Design
Ontaro
RECORD OF BOREHOLE No 07-4 7 0F 7 METRIC
W.P. __ 5450300 LOCATION Highway 60, Clarke Cresk Bridae, N5045266.5 F401281.3 ORIGINATED BY _AQ
DIST 43 HWY &0 BOREHOLE TYPE _ Hollow stem augers, NW casing, Spit Spoons, NQ Core : COMPILED BY JE
DATUM _Geodetic DATE 07.05.44 - 07.05.18 CHECKEDBY____ pC
SOIL PROFILE samptes |, | w [RESRMGEINE SENETRATION REMAR
Y PLASTIC uqup t KS
2zl ¢ Ly MOISTURE T ] & &
= w lz85| @ 20 40 60 8 10 ze
91z wilzgl =2 P o e I e W w | 381 cramsze
ELEV 2ladi ¥ | 3 |2a| 2 [SHEARSTRENGTHKPa — oo DISTRIBUTION
loer DESCRIPTION E Zl e | 5|38 = Jo unconemep  x meLDVANE Y po
= F|E°| @ |® QUCKTRIAUAL X LABVANE | WATER CONTENT (%)
w 20 40 60 B0 100 10 20 30 wm® IGR SA S CL
Biotte GNEISS, groy, Dlack andpink, _ [#. ™
fair to excellent, moderate to siightly :;‘\
weathered, close fo moderately ’,"l
spaced fractures, thin bedding, 0 to f"\
40 dagree dip {continued) ﬁ‘q TCR = 100%
oy 337 RO = 90%
"~ 30 | NQ
)
2365 Sy
61.3]  End of Gorehole
Starxdpipe Instatled io 7.62 m
3 3. Numbers referio %
x3,x3: o ity O¥% STRAIN AT FAILURE



@mﬂn&mw o Foundation Cesign
Ontarjo
RECORD OF BOREHOLE No 07-5 1 OF 7 METRIC
W.P. 545-93-00 LOCATION Highway 60, Clarke Creek Bridge, N5045231.1 E401273.7 ORIGINATED BY _AOQ
DIST 43 HWY &0 BOREHOLE TYPE _ NOQ casing, spit casing, NQ Core COMPILED BY Na]
DATUM _Geodatic DATE 07.05.22 - 07.05.24 CHECKED BY BC
DYNAMIC CONE PE
SOIL PROFILE SAMPLES |, | u [RE e iror I ATION CTURAL REMARKS
Wl _— pasc MTURAL  yauio| | &
11 a|f8] 2| 2 £ ® w w W il 28
g =
£V a8l w| 3 )o5] & [sHEAR STRENGTHKPa * b w | =%
EL DESCRIPTION |8 2z8}) E ——— DISTRIBUTION
DEPTH S|z 28] = |o unconFmeEnD X FELDVANE Y %)
é z Z[x°] o Je quockTRiaaaL  x LaBvANE | WATERCONTENT (%)
307.7] As ¢ w 20 40 B0 B0 100 0 20 3 Kk [GR $A SI CL
aold]  200mmASPRALT
aghd]  Sand, with gravel and silt, compact,
o4 TwbowmBLL 1{ Gs
Well-.graded sand with gravel, very
foosa to compact, brown: FILL
397
2]ss| =
396}
s|ss| 10
4a|lss]| s
395
s|ss| 14
394—
6] 8] 3 o B8 (3@
3032
45|  Poorty-graded SAND with silt, loose 2
o compad, brown (SP) o4 39371
7] ss| w
30 Al Bl I 392
» v
i folss| e
2 391
3.
v
g
5 JiJuo)ss | 2
- I
St -3
“ N 300}
[e) e
:
g
& i
z
@ X 289
g lvlss ] s
[+
E Y
).3000 ‘- 88
5 ay Sitty SAND, ioose o compaci, brown .
z ® grey (SM)
MnuedNextT"ae 3.3 N
x3,x3; Numbersreferto (3% orop g AT FALURE

“ Sensitivity



@) vt e Foundaton Design
Ontario

ONTARIO MTO 1023332.GPJ ONTARIO MOT.GDT 07/10/25

RECORD OF BOREHOLE No 07-5 20F7 METRIC
WP. 545.93.00 LOCATION Highway 60, Clarke Creek Bridge, N5045231.1 E401273.7 ORIGINATED BY _AQ
DIST 43 HWY 6o BOREHOLE TYPE _ NQ casing, spht casing, NQ Core COMPILED BY JD
DATUM _Geodetic DATE 07.05.22 -07.0524 CHECKED BY PC
]DYNAmc CGNE PENETRATION
SOIL PROFILE SAMPLES x ARESISTANCE FLOT 2~— o NATURAL - REMARKS
k2] 3 iy MOBTURE Doyl £ & &
51. alz3| @ 20 40 60 80 100 CONTENT %QGRAIIE
[1 [ NS
ELEV zld| |3 ]e5] & [snerrsTReNGTHKPa v W w7 F] oramsee
[oEPTH DESCRIPTION Z| £ | 5 {38]| = |o unconmen  x mEtovane Y o
E = £lE” _3, & QUICKTRIAXIAL X LABVANE | WATERGONTENT (%)
) w 20 4 60 B0 100 20 % wm® [GR sA S oL
Sitty SAND, loose to compact, brown
to gray (SM) (continued)
412} ss | 10
L 387,
386}
rplss | 9 0 80 (20}
Fe 385
J1a] ss | 10
384}
383.1 .
148 SILT with sand, lcose to compact,
grey (ML) 383
15| ss | 8 o 0275 4
182
m
380}
379¢
w)ss| s
a78;
conﬂnuedﬁextpage

3 3. Numbers ceforto 3%
x4, xX: oA O 7" STRAIN AT FAILURE



ONTARIO MTO 1023332.GPJ ONTARIO MOT.GDT 07/10/25

@wmm

° Sensltivity

Foundation Design
Ontario”
RECORD OF BOREHOLE No 07-5 soF7  METRIC
W.P. 545-93-00 LOCATION Highway 60, Clarke Creek Bridge, N5045231.1 E401M273.7 ORIGINATED BY _ A0
DIST 43 HWY &0 BOREHOLE TYPE NQ casing, spltt casing, NQ Gore COMPILED BY JD
DATUM _Goeodetic DATE 07,0522 .07.05.24 CHECKED BY PC
SOIL PROFILE SAMPLES S CUNe FENETRATION
ﬁm l;:[ RESISTANCE _ pLastic MATURAL | jquip - REMARKS
51 e |28]| 8 2 49 e o w0 [T comer M7 S5 GRN:SiZE
- >
- 18] ¢ | 2 [e5]| & [sHErsTRENGTHIPa Ty w| TE| S
loeFtH DESCRIPTION 212121 5|38 5 [o uwcovrner % FELDvANE ¥ %)
E 2 " g3 § ® QUICKTRAXIAL X LABVANE WATER CONTENT (%)
[ 20 40 60 60 100 0 20 30 wym' [GR SA S1 CL
SHT with sand, loose to compact,
gray (ML) (continued)
3m
376
: _-‘515-2L ————————————— 375
227 Sandy SILT, compact, grey (ML) e
374
wrlss |1 b 0 50 (50)
3731
372
rn
{
Y
217 SILT with sand, compact to dense, 30
grey (ML)
18] 85 15 369} 0 19 79 2
368
Continued Next Page
xa.xs. Numbers refer to 3% STRAIN AT FAILURE



ONTARIO MTO 1023332.GPJ ONTARIC MOT.GDT 07/10/25

@ 1h_ninish'yof Foundtion Deslgn
Ontarlo

RECORD OF BOREHOLE No 07-5 4 OF 7 METRIC
WP 545-93-00 LOCATION Highway 60, Clarke Cresk Bridge, N5045231.1 E401273.7 ORIGINATED BY _AQ
DIST 43 HWY &0 BOREHOLE TYPE __NQ casing, split casing NQ Core COMPILED BY JB
DATUM _Geodstic DATE 07.05.22 - 07.05.24 CHECKED BY, PC
DYNAMIC CONE PERETRATION
SOIL PROFILE SAMPLES |, y [CAC cORE e NATURAL REMARKS
il - puastic wle vount |k
'6 . & § % 8 2.0 4P 6‘0 3.9 1?] LIMIT CONTENT LIMIT| % o &
afl8|w ]| 31gE] § [snearsirReEnGTHRPS e . w| 75 | SranseE
ELEV DESCRIPTION |8l >} F{22] & ————s DISTRIBUTION
JoEPTH S1E£| 2|58 = |o uncowemer  x FELDVANE Y )
' é z £ [£°] G je quckTraxaL X LABVANE | WATER CONTENT (%)
u 20 40 60 80 100 1 20 30 KNm® JGR SA SI CL
SILT with sand, compac? to densa,
grey (ML} {continued)
367
366
385,
19 55 | 24
364
363r
362
20) 55| «
361
360}
3506
361|  Silty SAND, dense 1o very dense, EEp
grey (SM)
369—
21| ss | s o 0 8 45 2
358
Continued Next Page

3 3. Numbers reforto 3%
X, X Sa O~ STRAIN AT FAILURE



Minlstry of
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ONTARIO MTO 1023332.GPJ ONTARIO MOT.GDT 07/10/28

Foundstion Dasign
Ontario
RECORD OF BOREHOLE No 07-5 5 OF 7 METRIC
WP. __ 5459300 LOCATION Highway 60, Clarke Creak Bridge, NS045231.1 E401273.7 ORIGINATED BY _AO
DIST 43 HWY 60 BOREHOLE TYPE _ NQ casing, spiit casing, NQ Core COMPILED BY JD
DATUM _Geodetic DATE 07.05.22 - 07.05.24 CHECKED BY PC
SOIL PROFILE SAMPLES [ETRANIC CONE PENETRATION
Ew E<i RESISTANCE PLOT = o ML oup| 1 REMARKS
51 REEI R 0 40 6 8 10 | = @ &
S £l z ey el " w w GRAIN SIZE
ELEV DESCRIPTION g E 3 22| B [SHEARSTRENGTHEPa LR DISTRIBUTION
|oEPTH 3 = |23 < Jo uncoNFNED  x FIELDVANE v %)
z F[EC] & |o quCcKTRINGAL x Lapvane | WATER CONTENT (%)
[ 20 4 60 80 100 W 20 30 kN JGR SA SI CL
Siity SAND, dense to very dense, g
grey (SM) fcontinued) J
J 356}
| 22] 85 { a7
355F—
i3
354]
-J
ik 353}
7alss| s
L 352
k 35
350}
Hl2a] ss | = q o 72 @
1 349}
11 348
77, -}
Contnued Next Paga 3,3, Numbers raferto 3%
wE X Sensitity O™ STRAIN AT FAILURE



ONTARIO MTC 1023332.6PJ ONTARIO MOT.GDT 07/10/25

Ministry of
@T"“"?M"" Foundation Design
Ontario .

RECORD OF BOREHOLE No 07-5 6 OF 7 METRIC
W.P. 545-93-00 LOCATION Highway 60, Clarke Creek Bridge, N5046231.1 E401273.7 ORIGINATED BY _AC
DIST 43 HWY &0 BOREHOLE TYPE NOQ casing, spiit casing, NQ Core COMPILED BY JD
DATUM _Geodetie DATE 07.05.22 - 07.05.24 _ CHECKED BY __pC
BYNAMIG CONE PENETRATION
SOIL PROFILE SAMPLES 1
F_-_':u) % RES'STANCEPLOT.L cMNam LU . ':E REMARKS
g | g |58 E N . . I o R GRN:SIZE
ELEV a8l g |3 25| & [sHear sTRENGTHKPS w v w|°E DISTRIBUTION
DEPTH DESCRIPTION =1l 3 23| £ |o wcowrmer % mELDVANE v %)
g = 2 [20] @ |o cuokirua x (aBvaNg | WATERCONTENT (%)
° i 20 4 60 80 100 w20 30 wim’ | GR sA @ oL
50,0 Silt and sand, with cobbles and 100/
bawkders, very dense, grey : TILL 21 S8 a0
347
x{nalow
346}
345,
77 A_SS 4 100
1 NZTA_SS A
28| na | ex 344
343
342
12| ss | =3 i
N
| 7
| 340}
339
338r

Continued Next Page
xa'xs: Numbers refor to o¥

Sensifvity STRAIN AT FAILURE



ONTARIO MTO 1023382.GPJ ONTARIC MOT.GDT 07/10/25

Ministry of
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No 07-5 TOF7 METRIC
W.P. 545-93-00 LOCATION Highway 60, Clarke Creok Bridge, N5045231.1 E404273.7 ORIGINATED BY _AO
DIST 43 HWY 60 BOREHOLE TYPE __NQ casing, splitcasing, NQ Core COMPILED BY JO
DATUM _Geodstic DATE 07.05.22 - 07.05.24 CHECKED BY PC
SOIL PROFILE SAMPLES w  [BYNANIC CONE PERETRATION
ﬁ " é RESISTANCE FLOT 2~ “N&T}‘-'{JMRLE Laun . E REMARKS
. o gg g 20 40 @ 8 10 uMT corenr UMl E &
2l w|E|2E] 3 [snearsmencrame Yo W W[ CE} oRansz
ELEV DESCRIFTION |2 2 1z8| E - — o o DISTRIBUTION
loern 21E|E 35] £ ]o UNCONFNED % FIELDVANE v %)
§ z Z |&°] 4 |o auckTRAXIAL X LABVANE | WATER CONTENT (%)
@ o 20 40 0 80 100 w2 a0 win® {cr sa & oL
it and and, with cobbles and
boulders, very dense, grey : TILL
{contin
337
336
55 | o0
3365
623]  Endof Borahole
®3. %3 "S:n""’?““f"m 0% srRaN AT FAILURE



Terminology Used on SCPTu Records

Key Terminology and Principles

SCPTu:

- Seismic Piezocone (SCPTu),

- A piezocone (CPTu) is an enhanced cone penetration test (CPT) probe that is able to
measure porewater pressure (u);

- A seismic piezocone (SCPTu) is further enhanced to measure surface generated
compression and shear waves at depth; used to define the shear wave velocity of soils.

Equment Type and Governing Standard.
10 cm? selsmlc piezocone;
- 150 cm? friction sleeve;
- manufactured by Applied Research Associates, Inc.;
- ASTM Specification D3441.

PCPT Investigation Objectives:

- evaluate soil type and soil stratigraphy;

- estimate the relative density of granular soils and in situ undrained shear strength of
cohesive soils.

Soil Behaviour Type (SBT):

- The SBT is selected based on a soil's response to cone penetration, which is different from
an explicit soil type defined by specified laboratory testing procedures, but is normally what
the geotechnical engineer requires for design purposes.

- The SBT can be classified on the basis of the soil friction ratio, fs; ratio between the side
shear on the friction sleeve and cone tip resistance.

- The SBT can also be classified on the basis of the normalized pore pressure, Bq; a function
of the pore water response and the cone tip resistance.

- The “CPT Soil Behaviour Type Legend” used for this project is attached.

Canadian Foundation Engineering Manual (3" Edition) Statement on the CPT
e “The most significant advantage that the electric cone penetrometers offer is their
repeatability and accuracy."
e “One of the most tmportant applications of the cone penetratlon test is to accurately
determine the soil profile.”

Key References:

T. Lunne, P.K. Robertson, and J.J.M. Powell (1997). “Cone Penetration Testing in Geotechnical
Practice”; Spon Press.

P.W. Mayne (1986). “CPT indexing of in situ OCR in Clays”; Proceedings of the ASCE Specialty
Conference In Situ '86: Use of In Situ Tests in Geotechnical Engineering, Blacksburg, 780-93,
ASCE.

P.K. Robertson and R.G. Campanella (1988). “Guidelines for geotechnical design using CPT and

CPTU”;  University of British Columbia, Vancouver, Department of Civil Engineering, Soil
Mechanics Series 120.

W



Terminology and Key Engineering Relationships

Parameter Description Symbol/Equation Reference
Depth Depth of the
centroid of the
sensor
Elevation Elevation of Ground Surface — Depth
centroid of the
sensor
Sleeve Stress | Sleeve Stress — fs
interpolated to the
depth of the tip
Tip Stress, Measured Tip qe
Uncorrected Stress
Tip Stress Tip Stress, q, =9q. +u,x(1—a)
COR corrected for probe
eometry
Ratio COR Friction Ratio I
R, ==—=x100%
S g,
Pore Pressure | Measured Pore uz
Pressure
Soil Behaviour | Soil Behaviour Type | SBT' Lunne,
Type Roberson and
Powell, 1997
Overburden ]
Stress Ow = Z Y. xh;
i=l
Effective o R O =,
Overburden R
Stress
Normalized q, -0, Lunne,
Tip Stress Q== Robertson and
o Powell, 1997
Normalized 7 Lunne,
Friction Ratio R — Robertson and
9 =% Powell, 1997
Normalized Au Lunne,
Pore Pressure = pe Robertson and
7~ % Powell, 1997
where Au = u, —u,
K:\Divisions\GeoMaterials\CPT\CPT Tools\Terminology Used on SCPTu Records.doc

W




v

Cone Resistance, q (MPa)

CPT Soil Behavior Type Legend
(Robertson et al. 1990)

Zone

: L 06
Friction Retio, ﬁ X100 (%)

T 1L Trrin
SR AAT

LR BRI}

TSR T

Cone Resistance, g (MPa)

T T i

LT

Soil Behavior Type

Sensitive, Fine Grained

Organic Soils-Peats

Clays; Clay to Silty Clay

Silt Mixtures; Clayey Silt to Silty Clay
Sand Mixtures; Silty Sand to Sandy Silt
Sands; Clean Sands to Silty Sands
Gravelly Sand to Sand

Very Stiff Sand to Clayey Sand*

Very Stiff Fine Grained”
"Overconsolidated or Cemented:
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