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FOUNDATION INVESTIGATION REPORT
OVERHEAD SIGN SUPPORTS
FROM DIXIE ROAD TO MCLAUGHLIN ROAD
BWY 401 WIDENING, HWY 4106 TO CREDIT RIVER
MISSISSAUGA, ONTARICO
G.W.P. 2107-05-00

(Geocres Number: 30M12-277

PART 1: FACTUAL INFORMATION

1  INTRODUCTION

This report presents the factual findings obtained from a foundation investigation for the detailed
design of overhead sign supports (OHS) along Highway 401 from Dixie Road to McLaughlin Road,
which is part of the Highway 401 widening from Highway 410 to the Credit River in Mississauga,
Ontario.

The purpose of the investigation was to explore the subsurface conditions in the general vicinity of
the proposed OHS foundations and, based on the data obtained, to provide a borehole location plan,
records of boreholes, laboratory test results and a written description of the subsurface conditions.

Thurber carried out the investigation as a sub-consultant to MMM Group Limited (MMM) under the
Ministry of Transportation Ontario (MTO) Agreement Number 2005-A-000347.

2 SITE DESCRIPTION

The lands north of Highway 401 between McLaughlin Road and Hurontario Street are generally
vacant and undeveloped. Vegetation is moderate consisting mainly of tall grass and shrubs. To the
east of Hurontaric Street to Dixie Road and throughout the length of the project limits south of
Highway 401, the lands have been developed for commercial and indusirial uses. The topography is
generally level though slopes gently towards Lake Ontario to the south.

The general site area is located within the physiographic region known as the Peel Clay Plain. The
Peel plain is of glacial origin. The overburden materials typical to this area were deposited by either
glacial or pro-glacial sediments. The region is characterized by a level to undulating cohesive glacial
till typically less than 1 m to 7 m in thickness.
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Bedrock in the area is comprised of the reddish brown shale of the Queenston Formation, grey shales

and Hmestones of the Georgian Bay Formation.

3  SITE INVESTIGATION AND FIELD TESTING

Site investigation and field testing for the proposed OHS foundations consisted of drilling and

sampling a total of 11 boreholes at selected locations in the vicinities of the poles. This report

compiles the boreholes drilled and sampled for the OHS foundations. A summary of the borehole

designations for the OHS foundations is provided in Table 3.1.

Table 3.1 — Borehole Designations

< : . Drilling Date | _ Berchole | ‘Stratum at
Borehole "~ FLocation (2009) Termination | Termination
s ' Depth (m)  Depth

South side of Highway 401, east of Silty Clay
OHS-01 McLaughlin Road; Near Sta, 18+075 March 12 o4 %ill

South side of Highway 401, west of Shale
OHS-02 | the Hurontario Street E-S interchange March 12 5.8 Bedrock

Near Sta. 18+750

Northwest quadrant of Highway 401 Shale
OHS-03 | and Hurontario Street interchange; March 6 5.8 Bedrock

Near Sta. 18+900

South side of Highway 401, approx. Shale
OHS-05 | 800 m east of the Hurontario Street March 9 6.0 Bedrock

N-E interchange; Near Sta. 19+750

North side of Highway 401, approx. Shale
OHS-06 | 400 m west of the Kennedy Road; March 11 5.7 Bedrock

Near Sta. 20+175

South side of Highway 401, approx. Shale
OHS-07 | 375 m west of the Kennedy Road; March 9 6.0 Bedrock

Near Sta. 20200

South side of Highway 401, approx. Shale
OHS-08 | 300 m west of Kennedy Road; March 6 5.8 Bedrock

Near Sta. 20+300

North side of Highway 401, approx. Shale
OHS-09 | 100 m west of Kennedy Road; March 11 7.0 Bedrock

Near Sta. 20+460

North side of Highway 401, approx. Shale
OHS-10 | 40 m east of Kennedy Road; March 11 5.8 Bedrock

Near Sta. 20+600

South side of Highway 401, approx.
QHS-11 | 160 m east of Kennedy Road; Near March 10 5.8 Bzgfik

Sta, 204750

Northwest quadrant of Highway 401 Shale
OHS-12 | and Highway 410 S-E interchange March 10 7.0 Bedrock

MNear Sta. 20+920

[]
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The approximate borehole locations are shown on the Borehole Location Drawings in Appendix C.
The coordinates and elevations of the boreholes are given on these drawings and on the individual
Record of Borehole Sheets in Appendix A.

Prior to commencement of drilling, utility clearances were obtained for each borehole location.

Solid stem augers were used to advance the boreholes in the cverburden and into the shale. Samples
of the overburden material were obtained at selected intervals using a 50 mm diameter split spoon
sampler in conjunction with Standard Penetration Testing (SPT). HQ2 rock coring equipment was
used to recover core samples of the bedrock in the boreholes.

A member of Thurber’s engineering staff supervised the drilling and sampling operations on a full
time basis. The supervisor logged the boreholes, visually examined the recovered samples, and

transported them in air tight containers to Thurber’s laboratory for further examination and testing.

All rock cores were logged, and the Total Core Recovery (TCR), Rock Quality Designation {RQD)
and the Fracture Indices (FI) were determined.

Groundwater conditions in the open boreholes were observed throughout the drilling operations.
Four standpipe piezometers consisting of 19 mm PVC pipes with screens were instalied in the
boreholes to permit longer monitoring of groundwater levels. Details of the piezometer installations
and other borehole completion details are as shown in Table 3.2.

Table 3.2 — Borehole Completion Details

Lo Piezometer Installations e
Borgho!e Screen Tip| Screen El. | Sand Filter Completion Details
C o {m) (m) Stratum
Shale Sand filter from 6.0 to 4.0 m, bentonite
OHS-05 6.0 189.2 Bedrock holeplug to surface.
Shale Sand filter from 5.7 to 3.7 m, bentonite
OHS-06 5.7 186.9 Bedrock holeplug to surface.
OHS-10 58 183 .4 Shale Sand filter from 5.8 to 3.7 m, bentonite
Bedrock holeplug to surface.
Shale Sand filter from 7.0 to 5.1 m, bentonite
OHS-12 7.0 1794 Bedrock holeplug to surface.

4 LABORATORY TESTING

All recovered soil and rock samples were subjected to Visual Identification (VI) and geological
logging. Moisture content determinations were carried out on 2l soil samples. At least 25% of the
recovered soil samples were subjected to grain size distribution analyses (sieve and hydrometer} and
Atterberg Limits testing where appropriate.  The results of this testing program are presented on the
Record of Borehole sheets in Appendix A and on the figures contained in Appendix B.

Core samples of the shale bedrock were carefully protected to minimize drving during transport to the

laboratory. Point load tests were carried oui on selecied saimnples of intact shale, limestone and
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siltstone upon arrival at the laboratory to assist evaluation of the compressive strength of the bedrock.
The results of point load tests on the selected rock core samples are shown on the Record of Borehole
sheets and in Table 1, immediately following the text,

5 DESCRIPTION OF SUBSURFACE CONDITIONS

This section presents a generalized summary of the subsurface conditions encountered at the borehole
locations drilled specifically for the OHS foundations (Boreholes OHS-01 to OHS-12). Reference is
made to the Records of Borehole sheets in Appendix A. An overall description of the stratigraphy
encountered in Boreholes OHS-01 to OHS-12 is given in the following paragraphs. However, the
factual data presented in the Record of Borehole Sheets governs any interpretation of the site
conditions.

In general terms, the soil stratigraphy encountered at this site consists of topsoil or a heterogeneous
fill which is undeslain by native silty clay/clayey silt till deposits. Though not encountered in any of
the current boreholes, previous investigations in the area have shown that the cohesive till deposiis
are occasionally interbedded with cohesionless formations of variable gradation. Weathered shale
bedrock was contacted below the till deposits. More detailed descriptions of the individual stratum
are presented below,

5.1 Topsoil

Topsoil was identified at the ground surface in all boreholes except Boreholes OHS-07 and
OHS-08. Where encountered, the topsoil thickness was abserved to range from 50 to 100
mm. The topsoil thickness may vary between and beyond the borehole locations and the data
is not intended for the purpose of estimating quantities.

5.2 Fill

Fill was encountered from ground surface in Boreholes OHS-07 and OHS-08 and below the
topsoil in Boreholes OHS-01, OHS-09, OHS-10 and OHS-11. In Boreholes OHS-01 and
OHS-11, the fill consists of brown silty clay containing trace to some sand and trace of
gravel, In Borehole OHS-09 the fill consists of a reddish brown shale. The remaming
boreholes (Boreholes OHS-07, OHS-08 and (OHS-10) encountered a fill layer that was
composed of a sand to a sand and gravel material. The thickness of the fill ranged from 0.8 to
1.5 m. The base of the fill layers were encountered between El. 186.3 to 194.1 m.

The SPT N-values recorded in the cohesive fill layers were observed to range from 9 to
18 blows for 0.3 m of penetration, corresponding with a stiff to very stiff consistency. The
SPT N-values recorded in the shale fill ranged from 6 to ¢ blows for 0.3 m of penciration,
indicating a firm to stiff consistency. SPT N-values in the cohesionless fill were observed to
range from 15 to 25 blows for 0.3 m of peneiration indicating a compact relative density.

Grain size analyses conducted on samples of the fill are presented on Figure B1 in Appendix

B. The results of grain size analyses carried out on two (2) samples are tabulated below.

[
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Cohesionless Fill
Gravel % 37 to 40
Sand % 46 to 48

Silt and Clay % 12t0 17

The natural meisture contenis of the various fill samples recovered ranged from
approximately 13 to 18% in the clay fill, from approximately 16 to 19% in the shale fill and
from approximately 6 to 8% in the cohesionless fill.

5.3 Sikty Clay

A fayer of silty clay with trace sand and occasional rootlets was encountered below the shale
fill in Borehole OHS-09. The thickness of the silty clay was observed to be 0.8 m and was
encountered at a depth of 1.5 m below the ground surface (EL. 189.6 m). The base of the
cohesive deposit was contacted at a depth of 2.3 m below the ground surface (El. 188.8 m).

The SPT N-value in the silty clay was observed as 7 blows for 0.3 m of penetration indicating
a firm consistency.

Grain size analyses conducted on one (1) sample of the cohesive silty clay are presented on
Figure B2 in Appendix B.

The result of the laboratory gradation test is summarized as follows:

Gravel % 0

Sand %o 14
Silt % 46
Clay % 40

Natural moisture content was measured to be 23% in the sample recovered from the silty clay

material.

5.4 Silty Clay Till

Deposits of native brown/reddish brown to grey silty clay till with trace to some sand and
trace of gravel were contacted at depths ranging from 50 mm to 2.3 m below the ground
surface (El. 186.0 t0 195.2 m). The silty clay till was not encountered in Boreholes OHS-(7,
OHS-08 and OHS-10. The base of the glacial till was encountered at depths ranging from 0.9
to deeper than 9.4 m below the ground surface (EL 178.4 to 193.1 m). The thickness of the
till deposit ranged from 0.8 to 7.9 m.

SPT N-values ranged widely from 6 to 51 blows for 6.3 m of penetration. One SPT test
indicated an N-value greater than 50 blows for 0.15 m of penetration. Based on the observed
N-values, the silty clay till is described as firm to hard, though were typically stiff to very
stiff.

THURBER
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The natural moisture contents of the samples recovered from the silty clay till layers ranged
widely from 5 to 22%.

Grain size distribution curves for ten (10) samples tested are presented on the Record of
Borehole sheets and on Figures B3 to B4 of Appendix B. Atterberg Limit test results for five
(5} samples are presented on Figure B3 of Appendix B.

The results of laboratory gradation and Atterberg Limits tests are summarized as follows:

Gravel % Otod
Sand % 12 10 48
Silt % 3810 56
Clay % %1024
Liquid Limit % 2310 48
Plastic Limit % 131022

The above results show that the silty clay till IS of low to intermediate plasticity with a USCS
group symbol of CL to CL

Although not encountered in the boreholes, glacial tills inherently contain cobbles and
boulders and the lower part of the till may contain pieces and slabs of the shale and limestone
bedrocks which may account for some high blow counts and resistance to augering,

55 Bedrock

The soils described above were found to be underlain by shale bedrock of the Queenston and
Georgian Bay Formations. The shale encountered in the boreholes is described as fine-
grained, thinly bedded and contains numerous strong to very strong interbedded layers of
silistone and limestone. The shale bedrock is typically highly weathered within the upper
zone with the degree of weathering decreasing with depth. SPT N-values obtained in the
upper highly weathered portion of the shale bedrock ranged from 14 to 74 blows for 0.3 m of
peneiration corresponding with a stiff to hard consistency. Three SPT N-values were
measured to be greater than 50 blows for less than 0.05 m penetration.

in general the rock core samples in the vicinity of Hurontario Road are comprised of the
Queenston Formation. The bedrock core samples recovered from the eagternmost Timit of the
investigation near the Highway 410 interchange was composed of the Georgian Bay
Formation.

Moisture contents of disturbed shale samples ranged from 4 to 19%.

Elevations of the top of bedrock are shown in Table 5.1,

—
LY
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Table 5.1 — Elevation of Top of Weathered Bedrock

wno | Depth to Weathered Top of Weathered

Borehole Bedrock Bedrock Elevation
o (m) (m)

OHS-(G1 Not encountered -
QHS-02 0.9 185.1
OHS-03 1.2 189.4
OHS-05 2.1 193.1
OHS-06 2.1 190.5
OHS-07 1.5 192.6
OHS-08 0.8 194.1
OHS-09 3.7 187.4
OHS-10 0.8 188.4
OHS-11 2.1 185.4
OHS-12 4.0 182.4

Bedrock cores were collected using HQ2 sized coring equipment. Total Core Recovery
(TCR) in the bedrock ranged from 43% to 100% in most core runs, Values of TCR between
less than 60 occurred but were relatively rare.

The RQD values recarded in all of the core runs ranged from 13 to 100% indicating very poor
to excellent rock guality. Fracture Index (FI) of the rock, expressed as fractures for 0.3 m of
core, ranged from 0 to greater than 10,

The resulis of Point Load tests conducted on rock layers/interbeds of intact core samples are
shown on Table 1 immediately following this report and are tabulated below as follows:

Table 5.2 — Inferred Unconfined Compressive Strength in Bedrock Cores

Inferred Unconfined
Rock Type Compressive Strength (UCS)
(MPa)
Shale or shale/siltstone 2 to 60
Siltstone 3to 62
Limestone i8to 101

It must be noted, however, that point load tests were possible only on less weathered shale or
higher strength limestone and siltstone interbed samples as the more typically weathered
shale cores tended to disintegrate during point load festing, which rendered the results of the
test unreliable. Fractured zones were observed within the cores at varioug depths and are
noted on the respective borehole log sheets.

In general, the strength of the shale bedrock increases with depth. The shale bedrock
typically contains layers of silistone and hmestone that can be significantly harder than the
shale itself. The distribution, thickness and strength of these layers vary from location to

-____V
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location, and these layers typically exhibit less pronounced weathering than the shale. The
logs indicated that these strong to very strong interbeds range approximately from 10 to 300
mm in thickness. Sampling and interpretation from small diameter boreholes may
underestimate the frequency, thickness and strength of the strong layers and therefore
geological expertise and past experience must be applied in any decision making process
regarding the bedrock,

5.6 Groundwater Levels

Water level was observed in the boreholes during and upon completion of drilling. Standpipe
piezometers were mstalled in four of the boreholes to monitor groundwater levels after
completion of drilling. The groundwater levels measured in the piezometers are summarized
below in Table 5.3.

Table 5.3 — Measured Groundwater Levels

Borehole Date Water Level (m) Comment

ook (2009) Depth | Elevation

OHS-01 March 12 2.8 185.0 Open Borehole

OHS-02 March 12 1.3 184.7 Open Borehole

QHS-03 March 6 0.7 189.9 Open Borehole
March 12 1.3 193.9

OHS-05 March 26 .1 194.1 In Piezometer
April 16 0.7 194.5
March 26 27 189.8 .

OHS-06 April 16 27 189 8 In Piezometer

OHS-07 March 9 15 192.6 Open Borehole

QHS-08 March 6 0.9 194.0 Open Borehole

OHS-09 March 11 0.6 190.5 Open Borehole
March 12 1.9 1873

OHS-10 March 26 2.9 186.3 In Piezometer
April 16 2.9 186.3

OHS-11 March 10 1.3 186.2 Open Borehole
March 12 29 183.5

OHS-12 March 26 3.2 183.2 In Piezometer
April 16 3.2 183.2

The above table indicates that the depth to the groundwater level ranges from 0.6 to 3.2 m
below the ground surface (EL 183.2 1o 194.1 m}.

The above values are shorter term readings and seasonal fluciuations of the groundwater level
are to be expected. In particular, the groundwater level may be at a higher elevation after the
spring snowmielt or afler peniods of heavy ramfall.  Fusther, perched water may be
encountered at higher levels in lenses or zones of more permeable sands and silis interbeds
within the heterogeneous tills, or within the fill.

I
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6 MISCELLANEOUS
Borehole locations and ground surface elevations were supplied to Thurber by MMM Group Limited.
The drilling and sampling equipment was supplied and operated by Walker Drilling Ltd. of Utopia

Ontario. The field work was supervised on a full time basis by Mr. George Azzopardi of Thurber
Engineering Ltd.

Laboratory testing was carried out at Thurber’s Laboratory in Qakville, Ontario.

Supervision of the field program, was conducted by Ms. R. Palomeque Reyna, P.Eng. Interpretation
of the field data and preparation of the investigation report was conducted by Mr. David E. Elwood,
P.Eng. Mr. Alastair E. Gorman, P.Eng. and. Dr. P.K. Chaiterji, P.Eng., a Designated Principal
Contact for MTO Foundations Projects, reviewed the report.

THURBER ENGINEERING L.TD.

David E. Elwood, P.Eng.

(Geotechnical Engineer

Alastair E. Gorman, P.Eng.
Senior Foundations Engineer

P.K. Chatteri, P.Eng.
Review Proncipal



TABLE 1 -Point Load and Unconfined Compression Test Resuits
Highway 401 Widening - OVERHEAD SIGNS (OHS)

BH DEPTH FORCE ANXIAL / DISTANCE LiCs Rock Type
QHS-2 Fi. IN. {m} (kM) DIAMETRIC {mm) BREAK | {Mpa) UC Test Average
RUB #1 g ¢] 274 21.0 D 79.00 0K 101.51 {Limestone RUN #1:
11 ¢] 3.36 0.5 D 49.00 OK 4.95 |Siltstone AVERAGE MAX MEN
Shale
Sitstone 4,95 4.95 4.495
Shale/Siltsione
Limestone 101.51 101.51 0154
RUN #2 15 3 4,65 0.0 A 57.00 LOW 3.00 |Shals REIN #2:
17 2 5.23 (.5 A 73.50 CK 3.62 |Shale Shaie 3.31 0.00 .00
18 ¢ 5,49 4.5 4] 88.00 oK 0.00 |Siltstone Siltstona 0.00 .00 06.00
Shale/Siltsione
Limestong
SUNMMARY |AVERAGE AAX RAEN
Shale 3N 3.52 3.00
Siltstone 2.47 4.95 0.00
Shaie/Silisione
Limesione 101.51 101.51 101.581
BH DEPTH FORCE AXIALS DISTANCE ucs Rock Type
OHS-3 ET. I, {m) (kiN} DIAMETRIC {rmm} BREAK | {Mpa) UC Test Average
RUN #2 15 S w457 0.0 L AT < 77.00 LOW:: | = 3.60 |Shala RUN #1:
15 8 4.78 1.5 &) 42 .50 OK 18.38 |Shale, Siltstone AVERAGE MAX MIN
SAB T E B B00 0,00 {4 ERSET -108.50 LOW |22 3.00|Shale, Siltstone [Shale 3.00 3.00 3.00
17 4 5.28 0.0 A 53.00 LOW 3.00 |Siltstone Siltstone 3.00 3.00 3.00
~18 5 105 = 5,74 .00 v D = 4412,80 QK 2.84 Shale/Siltstone 10.69 18.38 3.00
Limestone
SUMMARY |AVERAGE MAY MIN
Shale 3.40 3.00 3.00
Siltstone 3.00 3.00 3.00
Shale/Siltstong 10.69 18.38 3.00
Limesione
8H DEPTH FORCE AXIAL S DISTANCE UCcs Rack Type
OHS-5 ET. IN. {m} (ki) HAMETRIC {mm} BREAK | (Kipa) G Test Average
RUN #2 15 B . 478 0.0 A © 4250 LOW 3.00 {Shale, Siltstone [RUN #1:
16 7 5.08 0.0 A 48.G0 LOW 3.00 |Shate AVERAGE MAX MIN
17 5 " 531 0.0 A - B8.00 LOW 3.00 |Shale Shale 3.00 3.00 3.00
19 6 5.94 4.0 A 63.50 LOW 3.00 |Shale Siltstone
Shale/Siftstone 3.00 3.00 0.00
Limesione
SUMMARY | AVERAGE MAX MIN
Shale 3.00 3.00 3.00
Slistone
Shale/Siltsione 3.00 3.00 3.00
Limestone
~__BH DEFTH FORCE AXIAL { DISTANCE Ucs Rock Type
OHS-6 FT. N, {m) L] DIAMETRIC {mm) BREAK | (Mpa) UG Test Average
RUN #2 2] i 297 0.5 D 58.00 OK 3.84 |Silistons RUN #1:
10 0 3.05 0.0 A 53.00 LOW 3.00 [Shale AVERAGE MAX AN
11 7 3.53 0.0 A £68.80 LOwW 3.00  iShale Shale 3.00 3.00 3.00
13 4 4.08 0.0 A 61.50 LOW 3.00  |Silislens Silistone 3.42 3.84 3.00
Shale/Siltsione
Limesione
"""" SUMMARY | AVERAGE MAX MIN
T\ Shale 3.00 .00 3.00
Siltslone 3.42 3.84 3.00
ShatelSilistone
Limestone




TABLE 1 -Point Load and Uncoenfined Compression Test Results
Highway 401 Widening — OVERHEAD SIGNS (OHS)

BH DEPTH FORCE AXIAL [/ DISTANCE ucs Rock Type
QHS-7 FT. IN. {m} {kiN) DIAMETRIC {mm) BREAK | [(Mpa) UC Test Average
RUN #2 15 9 4.8G 0.0 A 68,50 LOW 3.00 |Shale RUN #1:
17 5 5.31 3.0 A 69.00 LOW 3.00 |Shale, Siltsicne AVERAGE MAX MiN
18 i 5.51 0.5 A 68,50 OK 3.43 [Shale Shale 8.05 17.72 3.00
18 i 5.77 1.0 D 50.00 OK 12.93 |Sillstone Siltstane 12.93 12.93 12.93
19 5 5.92 2.0 A 41.00 OK 17.72 {Shale Shale/Silistone 3.00 3.00 3.00
Limestons
SUMMARY |AVERAGE MAX MIN
Shale 8.05 17.72 3.00
Siltstone 12.93 12.93 12.93
Shale/Siltstone 3.00 3.00 3.00
Limesiong
BH DEPTH FORCE AXIAL S DISTANCE UCS Rock Type
OHS-8 FT. IN. {m) (kN DEAMETRIC {mrm} BREAK | (Mpa) UG Test Average
RUN #1 12 B 3.81 0.0 A 75.50 LOW 3.00 |shale RUN #1:
13 2 4.01 3.0 D 40.00 QK 40.25 |Siltstone AVERAGE MAX MIN
Shale 3.00 3.00 3.00
Siflstone 40.25 40.25 40.25
Shale/Siitsione
Limestone
RUN #2 400050 0oy 4.27 1.0 A o+ B7.50 DK - 6.06 - |Shale RUN #2:
15 8 4.78 0.0 A 68.50 L.OW 3.00 |Limestone Shale 6.06 3.91 0.60
160 385161 5.0 D o 5600 “OK 34-]7135.34 |Limestone Siltstone 1.96 3.91 G.00
17 2] 5.41 0.5 A £9.50 OK 3.91 |[Silisione ShalefSiltstone
18 & |08 1 572 1.6 D S g2,0000 | QK - 0.00 | Siltsione Limestone 69.17 135.34 3.00
SUMMARY |AVERAGE MAX N
Shale 4.53 5.06 300
Siltstene 14.72 40.25 .00
Shale/Siltstone
Limestone 69.17 13534 3.00
B DEPTH FORCE AXIAL / DISTANCE Ucs Rock Type
OHS-8 FT. IN. (m} {kB) DIAMETRIC {mm} BREAK | (Mpa) LIC Test Average
RUN #1 17 6 5.33 115 D 122,50 0K 28.79 |Silistone RUMN #1:
AVERAGE MAX MM
Shale
Silistons 28.79 28.79 28.79
Shala/Sittstone
Limestone
RUN #2 18 =) 5.61 16.0 D ~ 1B5.00 oK 25.62 |Siftstone RUM #2:
19 i1 B8.07 3.5 A 48.50 OK 31.31 |Sitistone Shale 1.50 31.31 25.62
21 3 8.48 0.0 A 58.50 LOwW 3.0C |Shale Siktstone 28.46 31.31 25.62
22 3 8.78 20.0 D 78.00 OK (0.00 |Shale Shale/Silistone -
Limestone
SUMMARY | AVERAGE MAX TN
Shals 1.50 3.00 0.00
Siltsione 28.57 31.31 25862
- Shale/Siltstong
Limestone




TABLE 1 -Point Load and Unconfined Compression Test Results
Highway 401 Widening - OVERHEAD SIGNS (OHS)

BH DEPTH FORCE AXIALT DISTANCE ucs Rock Type
OHS-10 | FT. IN. {m} (KN} DIAMETRIC {mm} BREAK | (Mpa) UC Test Average
RUN #1 10 4 | 315 15.0 A 68.50 OK 102.79 |Silistone RUN #1:
10 8 3.25 14.0 D 87.00 QK 86.64 |Limesione AVERAGE MAX MiIN
11 6 | 351 16.0 D 74.50 0K 84,45 |Silistone Shale 3.09 3.09 3.08
13 5 4.09 0.5 A 84.00 0K 3.09 iShale Siltstone 93.62 102.79 84.45
Shale/Siltstone
Limestone 86.64 86.64 86.64
RUN #2 14 7 4,45 .0 A 7200 LOW 3.00 [Shale RUN #2:
15 9 4.80 0.0 A 57.00 LOW 3.00 |Shale Shale 3.00 0.00 .00
16 9 5.11 5.0 D 118.50 CK 19,46 |Limastone Siltstone 0.00 0.00 0.00
18 2 5.72 11.5 D 80.00 OK 0.00 |Silistone Shale/Siltstone
Limestone 19.46 19,46 19.46
SUMMARY | AVERAGE MAX BN
Shale 3.03 3.09 3.00
Sillstone 62.42 102,79 0.00
Shale/Siltstone
Limestong 53.05 86.64 19.46
BH DEPTH FORCE AXIAL J DISTANCE ucs Rock Type
QHS-114 FT. . {m}) (ki) HAMETRIC {inm} BREAK | (Moa) UC Test Average
RUN #1 105 =318 8.0 - COACHERE T3R80 - - QK ] 59,54 1 {Shale, Siltstone FRUN #1:
13 4.04 35 A 84.00 OK 21.66 iShale AVERAGE MAX MIN
Shale 21.66 21.66 21.66
Siltstone
Shale/Siltstone £59.54 59.54 0.00
Limestcne
RUN #2 = 34435\ Limestone IRUN #2:
18.56 |Limestone Shale
« 17 59,297 Siltstone Siltstone 59.28 589.29 59.29
0,00 iLimestone Shale/Silistone
Limestone 17.66 34.43 Q.06
SUMMARY |AVERAGE MAX HL
Shale 21.68 21.68 21.66
Siltstone 59.29 59.29 59.29
Shale/Siltstone 59.54 59.54 59.54
Limestone 17.66 34.43 0.00
BH DEPTH FORCE AXIAL T DISTANCE UCcs Rock Type
OHS-12 FT. M. {m;) (ki) DIAMETRIC {mm) BREAK | (Mpa} UC Test Average
RUN #1 13 7 4.14 i1.5 A 125.50 OK 58.22 |Limestone RUN #1:
14 8 4.47 14.0 A 168.00 OK 61.26 |Limestone AVERAGE MAX MIN
16 8 5.08 0.0 A 67.50 LOW 3.00 |Shale Shale 6.07 9.15 3.00
17 8 5.38 1.5 A 86.50 OK 9.15 [Shale Siltstong
Shale/Siltstone
. Limestone 59.74 61.26 58.22
RUN #2 18 4 5.59 21.0 |3 165.00 OK 33.63 |Limestone RURN #2:
18 2 5.84 15.0 D 121.50 OK 37.78 |Limestone Shale 1.50 0.00 0.00
20 7 6.27 12.5 A 126.00 OK £64.85 |Limestone Siltstone
21 3 §.48 9.5 D 120.50 OK 17.27 (Limestone Shale/Siltstone
24 7 15.0 £50.50 Shale Limestone 38.38 64.85 17.27
21 B 6.60 0.0 D 53.00 LoW 3.00 [Skale o
SUMMARY |AVERAGE| MAX Wilhi
Shale 379 8.15 .00
''''' Silistone
Shals/Siltstone
Limastone 45.50 64.85 17.27




Highway 401 Widening — Overhead Sign Supports

Appendix A
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SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

TEXTURAL CLASSIFICATION QF SOILS

CLASSIFICATION PARTICLE SIZE

Boulders Greater than 200mm
Cobbles 75 to 200mm
Gravel 4.75 to 75mm

Sand 0.07510 4.75mm
Silt 0.002 to 8.075mm
Clay Less than 0.002mm

COARSE GRAIN SOIL DESCRIPTION (50% greater than 0.075mm)

TERMINOLOGY

Trace or Occasional

Some

Adjective (e g. silty or sandy)
And {e.g. sand and gravel)

TERMS DESCRIBING CONSISTENCY (COHESIVE SQILS ONLY)

DESCRIPTIVE TERM UNDRAINED SHEAR

STRENGTH (kPa)

Very Soft 12 or less

Sofl 1210725

Firm 2510 50

Stiff 50to0 100

Very Stiff 100 10 200

Hard Greater than 200

VISUAL IDENTIFICATION
same

same

310 75mm

Naot visible particles to Smm
Non-plastic particles, nol visible (o
the naked eye

Plastic particles, not visible to

the naked eye

PROPORTION
Less than 10%
10 t0 26%
20 to 35%
3510 350%

APPROXIMATE SPT N
VALUE

Less than 2

2t04

4t08

81015

15to 30

Greater than 30

NOTE: Hierarchy of Soil Strength Prediction

1) Laboratory Triaxial Testing

2) Field Insitu Vane Testing
3} Laboratory Vane Testing
4) SPT value

5) Pocket Penetrometer

TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY}

DESCRIPTIVE TERM SPT“N” VALUE
Very Loose Less than 4
Loose 4ta 10

Compact 10 to 30

Dense 3010 50

Very Dense Greater than 50

LEGEND FOR RECORDS OF BOREHOLES

SYMBOLS AND 55 Split Spoon Sample WS Wash Sample AS Auger (Grab) Sample
ABBREVIATIONS TW Thin Wall Sheiby Tube Sample TP Thin Wali Piston Sample
FOR PH  Sampler Advanced by Hydraolic Pressure  PM Sampier Advanced by Manual Pressure

SAMPLE TYPE WH Sampler Advanced by Seif Stalic Weight  RC Rock Core SC Seil Core
Undisturbed Shear Strengih
SEnsitivity = oo
Remoulded Shear Streagth
- Water Level
Cpen Shear Strength Determination by Pocket Penetrometer
SPT "N Value Standard Penetration Test ‘N’ Value — refers 10 (he number of blows from a 63.5kg hammer free falling a

heighl of (.76m Lo advance a standard 50 mm ouiside diameter split spoon sampler for 0.3 m depth into undisturbed ground.
DCPT Dynamic Cone Penetration Test — Continuous penctration of a 30 mm outside diameter, 60° conical
steel point attached to “A™ size rods driven by a 63.5 kg hammer free failing a height o7 0.76 m. The resistance to cone
penetration is the number of hammer blows required for each 0.3 m advance of the conical point into undistyrbed ground.



UNIFIED SOILS CLASSIFICATION

GROUP
MAITOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GW Well-graded gravels or gravel-sand mixtures, little or
GRAVEL no fines,
AND ap Pooriy-graded gravels or gravel-sand mixtures, little
GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures.
GRAINED GC Clayey gravels, gravel-sand-clay mixtures.
SOILS SW Well-graded sands or gravelly sands, little or no
SAND AND fines.
SANDY sp Poorly-graded sands or gravelly sands, little or no
SOILS fines.
SM Silty sands, sand-silt mixtures,
SC Clayey sands, sand-clay mixtures.
ML Inorganic siits and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CL Inorganic clays of low to medium plasticity, gravetly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (WL <30%).
GRAINED W < 50% CI Inorganic clays of medium plasticity, silty clays.
SOILS (30% < W < 50%).
OL Organic silts and organic silty-clays of low plasticity.
MH Inorganic siits, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, elastic siits.
CLAYS CH Inorganic clays of high plasticity, fat clays.
Wy > 50% OH Organic ciays of medium to high plasticity, organic
silts.
HIGHLY Pt Peat and other highly organic soils.
QORGANIC
SOILS _
CLAY SHALE
SANDSTONE
SILTSTONE
CLAYSTONE
COAL




EXPLANATION OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION

Fresh (FR)
Fresh Jointed (FJ)

Slightly Weathered
{8WW)

Moderately Weathered

(MW

Highly Weathered
(HW)

Complefely Weathered

No visible signs of weathering.

Weathering limited to the surfzce of major

discontinuities.

Penetrative weathering developed on open discontinuity
surfaces, but only slight weathering of rock material.

Weathering extends throughout the rock mass, but the

rock material is not friable.

Weathering extends throughout the rock mass and the

rock is partly friable.

Rock is wholly decomposed and in a friable condition,

R

SYMBOLS
% CLAYSTONE
] SILTSTONE

SANDSTONE
COAL

Bedrock (general)

(CW) but the rock texture and structure are preserved.
DISCONTINUITY SPACING STRENGTH CLASSIFICATION o
Rock Approximate Uniaxial Field Estimation
Bedding Bedding Plane Spacing Strength Compressive Strength of Hardness*
(M Ia) {psi) )
Very thickly bedded Greater than 2m Extremely Greater than  Greater than Spccrj:lltﬂ Cal} only
Sirong 250 36,000 be ch.lp_pcd with a
Thickly bedded 0.6 t0 2m geological hammer
Medium bedded 0.2 to 0.6m Very Strong  100-250 15,000 to Requires many
36,000 blows of geological
Thinly bedded 60mm to 0.2m hammer to break
Very thinly bedded 20 fo 60mm Strong 50-100 7,500 to Requires more than
15,000 one blow of
Laminated 6 to 20mm geological hammer
_ to break
Thinly Laminated Less than 6mm Mediuvm 25.01050.0 3,500 to Breaks under
Strong 7,500 single blow of
TERMS geological
: hamumer.
Total Core Recovery: Core recovered as a percentage | Weak 5010250 75010 3,500 Canbe peeledbya
{TCR) of total core run length. pocket knife with
difficulty
Solid Core Recovery: Percent Ratio of solid core of Very Weak 1.0105.0 150 to 750 Can be peeled by a
(SCR) full eylindrical shape pocket knife,
recovered. Expressed with crumbles under
respect to the !otaIrlcngﬂl of firm blows of
core nun. peological pick.
Eock Quality Total fength of sound core Extremely 025 1.0 3510 150 Indented by
Dcsignation: recovered in piCCCS 0.lmin Weal: thumbnail
(RQD) tength or larger as a percentage (Rock)
of total core run length.
Uniaxial Compressive  Axial stress required to break
Strength (UCS) the specimen
Fracture Index: Frequency of natural fractures
(FD) per 0.3 of core run.
[




B/4/09

ONTMTAS 231 1HML.GPY

Ministry of B
Transportation E §
Onlario
TR G 80
RECCORD OF BOREHOLE No OHS-01 10F 2 METRIC
G.W.P.__ 2107-05-00 LOCATION M 4 B31676.8 E 268 085.0 ORIGINATED BY Ga
HwY 401 BOREHOLE TYPE _ Soid Stem Augarsimd2 Coring Equipment COMPILED BY _ an
DATUM Geodelic DATE 2009.03.12 - 2009.03.12 CHECKED BY RPR
DYNAMIC CONE PENE TRATION
SO PROFILE SAMPLES v o IRESISTANCE PLOT N
O, | 2 pasne SR Lo = REMARKS
5 o 1Z2| 3 0 40 80 B0 o0 |t SmE | BB &
ELEV 2B el 3 ) R e STRENGTH s s ; v T | CRamSEE
DESCRIPTION el & Z1z8| & e G DISTRIBUTION
BEPTH =3l & Z188| & |o unconmmen + FIELD VANE ¥ %)
Bl E ZIEC| T |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
187.8 Geodelic w 40 80 120 180 200 28 4 60 kMim 2 [GR SA 51 €L
B TOPSOH, {50mm)
Silly CLAY, lrace lo some sand, frace 1 ss ] o
gravel
S
Brown
(FILLY 187
2 | ss | 18 ©
186.3
1.5 Silty CLAY, some sand, trace gravel, o
oceasional oxidized slainin rJ/'-’)
, 4 A 5 | oss | 20 186 -l 2 41 42 15
Very Stiff s
Brown "géu
(FILL) 4 %7
.
?fﬁ 4 88 25 ] 3 48 40 9
e
A;?ﬂ 185
7
g/
Grey /ﬁ Q
477
a5 | ss | 20
a-u
Y
.
oA
/ ”? 184
J‘éﬁ
s
4;4
-
(1o
/.
?é 6| 85| 22 183 o= z 41 38 19
A
Ak
7%
7%
7
M
”é? 182
7
g.
3482 7 | 55 | g o
77
%y
S0
/g‘% 181
27
4??
,;jg
n
%
1% 180
5{;8 ss | 32 o 1038 41 19
.
,::52
|
.
g& 179
A
3 | 85 | 50/
e
178.4 Y ©.150
9.4 END OF BOREHOLE AT 9.4m.
BOREHOLE OPEN AND WATER
LEVEL AT 2.8m UPON COMPLETION
Continued Next Page 5 U3 numb cor 1 20
+% % urnbers refer 1o !5_{}5

Sensifvity

(%} STRAIN AT FAILURE



QNTMTAS 231 THML.GR  6/4/09

inistry of
W Transportalion

Onlaric e
RECORD OF BOREHOLE No OHS-01 20F 2 METRIC
G.W.P, 2107-05-00 LOCATION N 4 831 676.8 E 288 985.0 ORIGINATED BY Ga
HNVY 401 BOREMHOLE TYPE _ Solid Stem Augers/HQ2 Coring Equipmanl COMPILED BY AN
DATUM _Geodetic DATE 2009.03.12 - 2009.03.12 CHECKED BY RPR
SON. PROFILE SAMPLES w |BIEAED CONE PENETRATION _
] 4 -}_“_ BLASTY TIATURSL LiouID o REMARKS
Yo (‘.t) i < MOISTURE ot - 4 &
[N EEE- I 20 a0 60 80 100 L CONTENT U z 0
38 L 9lZE] & Lo d 2 — we w wo| 3 | crawsize
ELEY SESCRIPTION clala | 2{24| g |SHEARSTRENGTHKPa S DISTRIBUTION
BEPTH 13 Pl 5128| 2 |0 unNconFINED + FIELD VANE ¥ (%)
E1Z z €Ol @ |e QUICKTRIAXAL % LABVANE | WATER CONTENT (%)
Continued From Previous Page Lu 40 en 120 0 200 20 40 80 wm 3 [GR A St oL
OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
3 3 RNumbers refer io 2
+ 7 ox g 15655

Sensitivity 10

{%} STRAIN AT FAILURE




ONTMT4S 2311HML.GPJ  6/4/08

Mistry of o)
Transportation & §

Ontario
TR R ER
RECORD OF BOREHOLE No OHS-02 10F1 METRIC
GW.P. 21070500 LOCATION N 4 B31 985.0 E 289 584.3 ORIGINATED BY GA
HWY 401 BCREHOLE TYPE _ Solid Stern AugersiHQ2 Coring Equipment COMPILED BY AN
DATUM _Geodstic DATE 2009.03.12 - 2009.03.12 CHECKED 8Y RPR
SOIL PROFILE SAMPLES w [GENAMC CONE DENE TRATION
=] HATURAL o REMARKS
Ei_l_l v < PLASTIC e LIOLID - T
= nlgs| & 200 40 60 80 100 "™ comwmr M| 58 &
2| B alzcl z e wp w w | S& | cransie
ELEV Lyl ¥ ! 2125 § [SHEARSTRENGTH kPa e
DESCRIPTION -2 & 21Z2821 & | DISTRIBUTION
BEPTH A ELRS >125] £ |o unconrneD + FIELD VANE ¥ %)
B E1E 9] @ |e QuoKTRIANAL X LaBVANE | WATER CONTENT (%)
186.0|  Geodetic “’ 40 80 120 180 200 046 60 kim3 JGR SA s1 CL
0.0 FOPSOIL (100mmj ’“_’7” 186
o1 g % 7
Silty CLAY, some sand, {race gravel /-'/ 1 55 8 q
) 5
Stiff A
8 s
rown "é/
{TILL) e
185.1 Hetd
.9 SHAL.E. highly weathered .",_“: 2 as 14 185 o
Reddish Brown
3 S8 74 [>)
184
UCS = 101 MPa
{Limestone)
Coring slarled at 2.7m RUN 3%
Slightly weathered, very weak to weak, 183 TCR=100%,
accasional mechanical fractures - SCR=95%,
Clay seam at 2.8m. RQD=68%,
Sitstone inlerbeds at 2.7, 2.9, 3.0, 3.3, UCS=5MPa
3.5, 3.6 and 4.0m, 1 [ RuN (Sitstone)
Limestong interbeds al 3.3m.
Horizonlal joints at 2.8, 3.0, 3.4, 3.9,
4.0 and 4.1m.
Rubble zone at 3.8 and 3.9m. 182
Shghtly wealhered, very weak, RUN 2# .
occasional mechanical fractires TCR=100%,
sillstone inlerbads at 4.4, 4.5, 4.8, 5.3, SCR=100%,
5.4,5.5and 5.7m. RQO=100%,
UCS5=3MPa
2 | RUN 181 (Shals)
UCS = 4 MPa
(Shalz)

180.2 [

5.8 END OF BOREHOLE AT 5.8m.
BOREHOLE OPEN AND WATER
LEVEL AT 1.3m UPON COMPLETION
OF DRILLING.

BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.

43 w3, Mumbers referto 15@_5
' Sensilivity 10 {%} STRAIN AT FAILURE



ONTMT4S Z31THML.GPS 64109

Ministry of m
Transporalion § §
Ontario TR BT
RECORD OF BOREHOLE No OHS-03 10F 1 METRIC
QWP 21070500 LOCATION N4 832 130.7 E 283 746.8 ORIGINATED BY GA
HWY 401 BOREHOLE TYPE _ Solid Stem Augers/HQ2 Coring Equipment COMPILED BY AN
DATUM  Gecdetic DATE 20098.03.06 - 2009.03.06 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & ; RESISTANCE PLOT e ATIRAL - - REMARKS
o MCKSTURE - L
b wl|22] 8 26 40 80 80 100 |'MT  coumwr TP SO &
= 1> z L we w w | 38 | cramszs
oy w 3 1ok ] & ISHEAR STRENGTHkPa s
ELBY DESCRIPTION [ I & £z = s Qe DISTRIBUTION
DEPTH 513 & 13 z € | O UNGONFINED + FIELD VANE ¥ )
P ZIECY & e QUCKTRIAXIAL X Lagvane | WATER CONTENT (%)
190.6 Geodetic w 40 80 120 160 200 20 40 60 kN/m 2 JGR SA 31 CL
HH TOPSOIL, (50mm) I
Sity CLAY, some sand, race gravel # 1 S5 10 Q
Stilf 5 -
Reddish Brown ¥ 190
(TILL) &
838 23 o
109.4 2 4 18 56 22
1.2 SHALE, highly weathered
Reddish Brown
188
188
. 1#
Coring started at 2.7m RUN., 5
Highly lo maderately weatherad, very TER=100%.
waak SCR=75%,
Rubble zone at 2.7 10 2.8m, 3.4m Lo RQD=46%,
3.5m, 3.7m to 3.8m and 4.0m to 4. 1m. UCS=3MPa
Green siltstone interbeds at 2.7 and 1 RUN (Shale}
3.3m. 187
Horizontal joints &t 2.7, 3.0, 3.1, 3.3,
3.5.3.6and 3.7m.
Maderately 1o slighlly wealthered, very RUNE“ o
weak io weak TCR=100%,
Oceasioral mechanical fractures 166 SCR=100%,
Sillstone intarbeds at 4.4, 4.5, 4.7, 4.8, RQD=100%,
5.0,5.2, 5.4 and 5.7m. UCS=18MPa
Limestone interbeds at 5.3 and 5.5m. 2 | RUN (Shale/Sitslona)
UCs = 3 MPa
{Sillstone)
UCS =3 MPa
{Shale/Silislone)
185
184.8
5.8 END OF BOREHOLE AT 5.8m,
BOREHOLE OPEN AND WATER
LEVEL AT 0.7m UPON COMPLETION
OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
PRV Numbers refer to

Sensitivily

20
‘5‘%5 (%) STRAIN AT FAILURE




ONTMT4S 2311HML.GPJ  4/20/08

BOREHOLE OPEN AND WATER
LEVEL AT SURFACE.

Piezometer installation consisls of
19mm diameter Schedule 40 PYC pipe
with a 1.52m slolted screen.

WATER LEVEL READINGS:

DATE DEPTH (mj  ELEV. {m)
2009.03.12 1.3 193.8
2009.03.26 1.1 194.1
2000.04.16 0.7 194.5

Winistry of m
] Transportation
Onlario § §
THAIPEES B
RECORD OF BOREHOLE No OHS-05 10F 1 METRIC
GW.P,_ 21070500 LOCATION N 48325620 E 290 592.5 ORIGINATER BY GA
HIAY 401 BOREHOLE TYPE _ Solid Slem Augers/HQ2 Coring Equipment COMPILED BY AN
DATUM _Geodstic 2D08.03.09 - 2609.03.09 CHECKED BY RPR
SOIL PROFILE SAMPLES | o | W |REearhnee pror o IATION
& é _:_‘)_n HATURAL Laue — REMARKS
fad "Z’ S MOISTURE i - T 4
E miLs @0 20 40 60 80 100 CONTENT " Z @
JlEl . Bl1ZE] z pm———— w wei 5L | cramsize
ELEV & | m o i R O  [SHEAR STRENGTH kPa
DESCRIPTION == > |z z = O DISTRIBUTION
DEPTH é = ol = 8 ol g O UNCONFINED + FIELD VANE (%)
£ = z O] L |® QUCKTRIAXIAL X LABVANE WATER CONTENT {%)
195.2 Geodstic u 40 80 120 180 200 40 80 GR SA S CL
B8]\ TORSOIL {5mm) o %
Sitty CLAY, some sand, trace gravel f? 1 58 6 195
Firm o Very Stiff [
a/ﬁ
Brown //j ¥
(TILL) s L4
g/
-/f 2|88 | 2 38 38 22
i
{&’; 194
A//
“?/J‘
v
7%
~/; 3 35 24
193.1 é"
2.1 SHALE, highly weathered 193
Reddish Brown
Coring started at 3.0m. RUN 1#
Highly to moderately weathered, very 192 TOR=60%,
weak SCR=23%,
Cccasional mechanical fractures RQD=20%,
LCS=3MPa
RUN {Shale/Sillstone)
191
Madium to slightly weathered, very RUN 2¢#
weak to weak TCR=100%,
Limestone interbeds at 4.7, 5.0, 5.1 SCR=92%,
ang 5.2m. RQD=92%,
Siltstone inlerbeds at 4.5, 4.7, 4.8, 5.0, RUN 190 UCS=3IMPa
5.1, 5.2 and 5.3m.
Rubble zone at 5.0 to 5.2m. {Shale)
UCS =3 MPa
189.2 {Shale)
6.0 END OF BOREHOLE AT 6.0m.

MNumbers refer to
Sensitivity

20
15%5 (%) STRAIN AT FAILURE




ONTMT4S 2311HML.GPJ  4/20/09

ey} Ministry of 2=
? Transportation s &
Cnlario e mmnm
RECORD OF BOREHOLE No OHS-06 10F 1 METRIC
G.W.P.__ 2107-05-00 LOCATION N4 832 762.8 E 290 B15.9 ORIGINATED BY GA
HWY 401 BOREHOLE TYPE _ Solid Stem Augers/iHQ2 Coring Equipment COMPILED BY AN
DATUM _Geodetic DATE 2009.03.11 - 2009.03.11 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o 4 IRESISTANGE pLOT‘-—;"Z:___* ATURAL - REMARKS
E w 5 PLASTIC MOISTURE Liause - T
k- ol28] 5 20 40 80 80 100 ™ comms T F O &
SiEl L L12E| 3 ' i — wp w we | DL | cramsizE
ELEV DESGRIPTION & z o Z15¢8 E SHEAR STRENGTH kPa ey DISTRIBUTION
DEPTH i3 F S 12 8| £ |© UNCONFINED  + FIELDVANE ¥ %)
E1E FIEO] @ je QUCKTRIANAL X LABVANE | WATER CONTENT (%)
1926 Geodetic w 40 80 120 180 200 20 40 80 im 3 |er A St CL
G0 Coed
5.1 TOPSOIL (75mm) “g?‘
Sitty CLAY, some sand, trace gravel, %? 1 55 8 d
occasional oxidized skaining ,,ﬁ
Firm to Very Stiff "2% 192
b
Brown W7
(TILL) i/ g
“
ﬂjﬁ 2| ss | 7 of—1 2 31 43 24
%
i
e
1)
r? /
r‘}/{? 191
] 3| s | 23 °
i%7
190.5 2
21 SHALE, highty wealhered
Reddish Brown
¥ 190
Coring started at 2.7m RUN )
Slightly weathered, very weak to weak, TCR=100%,
oceasional mechanical fractures SCR=88%,
Horizontat joints at 2.8, 2.9, 3.0, 3.9, RQD=78%.
A0 and 4.1m. RUN UCB=4MPa
Siltstone interbeds at 2.7, 2.9 and {Siltstone)
3.3m. 189
Limestane interbeds at 2.7 and 2.8m.
Slighily weathered to medium RUN 2# ,
wealhered, weak TCR=43%,
Siltstone interbeds at 4.2, 4.3, 4.4, 4.5, SCR=16%,
4.6 and 4.7Tm. 188 RQD=13%,
Rubble zone at 4.2, 4.4, 4.5 and 4.6m. RUN UCS=3MPa
{(Shale)
188.8 187
5.7 END OF BOREHOLE AT 5.7m.
BOREHOLE OPEN AND WATER
LEVEL AT 0.3m UPON COMPLETION
OF DRILLING.
Piezometer installation consists of
19mm dizmeter Schedule 40 PVC pipe
wilh a 1.52m siotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m} ELEV. {m)
2009.03.26 27 189.8
2009.04.16 27 189.8
+3 %3, Numbers refer lo 1535

Sensitivity 10

(%) STRAIN AT FARLURE




ONTMT4S 2311HML.GPJ  6/4/09

1 Minislry of
W Transportation

Ontario
RECORD OF BOREHOLE No OHS-07 1 OF 4 METRIC
GW.P, _ 2107-05-00 LOCATION 48327254 E 290 B52.1 QRIGINATED BY GA
HWY 401 BOREMHOLE TYPE _ Solid Stem Augers/HQ2 Coring Equipmen! COMPILED BY AN
DATUM  Geodetic DATE 2009.03.09 - 2009.03.08 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o WoOIRESISTANCE PLUT%M NATURAL — REMARKS
55} <5 PLASTIC LIGD
9 oS ot MOISTURE ] =
= w{2E] & 20 40 60 80 100 “ CONTENT . s &
Sle wiz =1 z L ! ! . ! wp w w ] 28 | crAmSIZE
v ol & kY 2igex O [|SHEAR STRENGTH kPa
ELE DESCRIPTION -131 % F1z2] = e DISTRIBUTION
DEPTH 213 E {2 8] £ |0 unconemeD + FIELD VANE ¥ %)
£1Z FIE9] L e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
194.1 Gendelic w 40 80 120 180 A0 2 40 60 wim 3 [GR sA 81 oL
00 SAND and GRAVEL, lrace silt 194
Campact 1| ss | 25 o
Brown
Moisl
(FiLL)
2 S5 19 o
193 37 48 17
(skcy
192.5
1.8 SHALE, highly weathered, lhinly
bedded
58 35 b=}
Reddish Brown
192
Coring started at 3,0m. 181 RUN 1#
=100%
Highly to moderately weathered, very TCR=100%,
weak SCR=73%,
Rubble zone at 3.1 10 3.2m, 2.4 lo RQD=51%,
3.5m, 3810 3.9mand 4.3 to 4.4m. UCs=3mMPa
Silistone interbeds at 3.4, 3.8, 3.9, 4.0, RUN {Shale/Siltstone)
4.4 and 4.5m.
Horizontal joinls at 3.1, 3.6, 3.7 and 180
3.8m.
Moderately 1o slighlly weatherad, very RUN 2#
weak TCR=100%,
Sillstone inlerbeds at 4.5 1o 4.6m, 4.8, SCR=100%,
50,5253 54,56 57 and 59m, 188 ROD=100%,
Highly mechanical fraclured zone al RUN UCS=13MPa
4.61t04.7m, 4.8 10 4.9m, 5010 5. 1m {Silstone)
and 5.7 [0 5.8m.
UCS =18 MPa
188.1 |- = - {Sitstone)
6.0 END OF BOREHOLE AT 6.0m.
BOREHOLE OPEN AND WATER
LEVEL AT 1.5m UPON COMPLETION
OF DRILLUING.
BOREHOLE BACKFILLED wWiTH
HOLEPLUG TO SURFACE.
3 50 Mumbers reler to

Sensitivity

20
’5%5 (%) STRAIM AT FAILURE




614109

ONTMTAS 2311HML.GPY

} Ministry of
Transportatian g ﬁ
Onlario e
RECORD OF BOREHOLE Ne OHS-08 1 OF 1 METRIC
GW.P._ 2107-05-00 LOCATION N 48327726 E790976.3 ORIGINATED BY _GA
HWY 401 BOREMOLE TYPE _ Sdlid Stem Augersi2HQ2 Coring Equipment COMPILED BY AN
DATUM Geodetic DATE 2009.03.06 - 2009.03.08 CHECKED BY RPR
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 g RESISTANCE PLOT — —— oo - REMARKS
w - HOISTURE . L
= wl|ZZ) B 0 40 50 80 100 ™ comw W] 20 &
Sl 4lzEl Z : : L : L wp w w| 24U | cramsize
ELEV E: mi & 2 S s Q  ISHEAR STRENGTH kPa o DISTRIBUTION
BER DESCRIPTION Z 2 r 513 3 *g" © UNCONFINED + FIELD VANE y %)
£ E FIECH T e QUCKTRIAXAL X (ABVANE | WATER CONTENT (%)
134.9 Geodelic w 40 B0 120 180 200 20 40 80 knuimd [6R sA s CL
0.0 SAND and GRAVEL, race sill
Compact 1 35 20 o 40 48 12
Brown
Wet {SI+CL)
1941 (FHLL)
0.8 SHALE, highly wealhered 1o
Reddish Brown 58 43 o
S5 B0
.00
o
183
Coring slarted al 2.7m. RUN..i# 9,
Highly to moderalsly weathered, very 192 TCR=100%,
weak SCR=40%,
Rubble zone at 2.7 to 2.8m, 3.210 3.5 RQD=32%,
and 4.2 to 4.3m. UCS=40MP2
Slistone inlerbeds al 2.8, 3.0, 3.2, 3.6, Run (meslone)
3.9, 42 4.3 and 4.4m.
o UCS = 6 MPa
{Shale)
Slightly moderately to fresh, very weak AUN 24 )
to weak TCR=100%,
Limestone interbeds at 4.5 and 5.1m, SCR=100%,
Siitstone interbeds at 4.6, 4.8, 4.9, 5.0, RQD=100%,
5.2,5.4,55 586,57 and 5.8m. 180 UCs=135MPa
RUN (Limeslone)
UCS = 4 MPa
(Sillstone)
189.1
5.8 END OF BOREHOLE AT 5.8m.
BOREHOLE OPEN AND WATER
LEVEL AT 0.9m UPON COMPLETION
OF DRILLING.
BOREHOLE BACKFILLED WiTH
HOLEPLUG TO SURFACE.
3 3 Numbers refer o y
o ‘5{3’0'5 (%) STRAIN AT FAILURE

Sensitivity




Ministry of

ONTMTAS 2311HML.GP) 64108

BOREHCLE OPEN AND WATER
LEVEL AT 0.6m.

BOREHOLE BACKFILLED WITH
HOLEPLUG TC SURFACE.

Transportalion
Onfario
RECORD OF BOREHCLE No GHS-09 10F 1 METRIC
GW.P, _ 2107-05-00 LOCATION N 4 832 860.5 E 281 099.7 ORIGINATED BY _GA
HWY 401 BOREMHOLE TYPE _ Solid Stem Augers/HQ?2 Coring Equipment COMPILED B8Y AN .
DATUM  Geodetic 2009.03.11 - 2009.03.11 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT HATURAL = REMARKS
W < aﬁ_ sasmic vaun § b i
E ® cg): ‘zj' 8 ZTO dP EP 510 1?0 LT CONTENT LINIT = 8 &
o i = =2 GRAIN SiZ2E
el ui = & z wo w W
ELEV BESCRIFTION Slel & | 2|85| 2 [SHEARSTRENGTHKP: (EUSS: S— = | pisrrisuTion
BEBTT HERRE 5|2 8] < [©o UNCONFINED + FIELD VANE (%}
ez FlEC] L e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
191.1 Geodetic u 468G 120 160 200 20 40 80 GR SA & CL
5 =
o4 TOPSOIL. (75mm) 1
SHALE, highly wealhered 58 9 =}
Stiff 1o Firm
Reddish Brown
Moist
(FILL)
S5 [ aQ
189.5
1.5 Silly GLAY, lrace sand, ctcasional 7
eotlels
Fim ”/'/’ 55 7 o ¢ 16 46 40
Brown ,/"'
188.8 7Y
2.3 Silly GLAY, sorme sand, lrace gravel 5‘4/
Very Stiff fz/"é es |
Brown ,.I/", A
(TILL) ”ﬁg
L
;gg
7
e S5 | 48 o H— 2 31 46 22
e
167.4 ey
aT SHALE, highly weathered -
Reddish Brown
Coring started at 3.8m. i
1008
Medium to slightly weathered, very TCR=100%,
weak to weak SCR=85%,
Occasional mechanical fractures RQC=95%,
Siltstone interbeds al 3.8, 4.1, 4.2, 4.4, UCE=29MPa
4.6,4.8, 4.9, 5.2, 5.4 and 5.5m, RUN (Sitstone)
Horizontal joinks 2t 4.0 and 4.1m.
Rubble zone at 4.0 and 4.im.
Limestone interbeds from 5.5 to 5.6m.
Slightly weathered to frash, weak lo RUN 2#
strong TCR=100%,
Sillstone interbads at 5.4, 5.7, 6.0, 6.1, SCR=100%,
6.2, 6.5 and 6.6m. RQD=1Q00%,
Limestone interbeds at 6.7 and &.8m. UCS=26MPa
RUN {Sillslone)
UCS = 31 MPa
{Sitstong}
1JCS = 3 MPa
Shat
1841 (Shate)
7.0 END OF BOREHOLE AT 7.0m.

MNumbers refer to
Sensilivity

20
‘sf%‘s (%} STRAIN AT FAILURE




4120/09

ONTMT4S 231 THML.GPY

Mini

stry of

Transportation

]
T R

nlario
RECORD OF BOREHOLE No GOHS-10 10F 1 METRIC
CW.P,__ 2107-05-00 LOCATION N4 83258530 F 291 210.0 ORIGINATED BY _GA
HWY 4 BOREHOLE TYPE _ Solid Stem Augers/HQ2 Coring Equipment COMPILED BY AN
DATUM _Geodetic DATE 2008.03.11 - 2008.03.11 CHECKED BY RFR
C¥YNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w W [RESISTANCE PLOT I " REMARKS
TP = —?*__ BT ualn e
b &} LIMIT mamf R 2
[ e < % & 20 40 60 80 100 CONTENT » @
= gl 2z : L : . : wp w w | P9 | GRAINSIZE
[ - Z2lc 3 O  [SHEAR STRENGTH kPa z
ELEY DESCRIPTION | g & é z 9 - b e BISTRIBUTION
DEFTH 2ERRE {2 8| £ [0 UNCONFINED 4 FiELDVANE ¥ )
£1F 2|EO| © |o QUCKTRIAXAL X LABVANE | WATERCONTENT (%)
189.2 Geodelic w 40 8) 120 160 200 2 a0 &0 wim3 |GR SA 8 CL
i TOPSOIL, (50mm)
SAND, trace gravel 1 55 15 188 [=]
Compact
Brown
1884 et
o8] \(FiLLy P I
0.100
SHALE, highly weathered
Reddish Brown 188
Layer of sillstone . o
0.650
187
Coring started at 2.7m. ¥ RUNJ# |
Slightly weathered to frash, weak to TCR=100%,
strong SCR=100%,
Oceasional mechanical fractures 186 RQD=83%,
Sillstone interbeds at 2.7, 2.8, 2.9, 3.0 UCE=103MPa
3.1,3.2,3.3, 3.4, 3.5, 3.6, 3.8 and 1} RUN {Sistone)
4.2, U(:‘.S =87 MPa
Limgslone'irﬁefbeds at 3.2 and 3.3m. S_énge:lggeh)ﬂpa
Horizontal joints at 2.7, 2.8 and 2.9m. (Siltstone)
185
Frash, thinly bedded, weak to strong RUN 2 ]
Limestone interbeds at 4.4, 5,0, 5.1 TCR=100%,
and 5.2m. SCR=100%,
Sitstone interbeds at 4.4, 4.7, 4.9, 5.4 RQAD=1G0%,
and 5,7m, UCS=20MPa
Rubble zone from 5.3 to 5.4m. 2 | RUN (Limestons)
184
83.4
58 ENDOF BOREHOLE AT 5.8m.
BOREHOLE OPEN AND WATER
LEVEL AT 0.8m UPON COMPLETION
OF DRILLING,
Piezemeter installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. {m}
2009.03.12 1.8 181.3
2008.03.26 29 186.3
200804 18 29 186.3
3 3. Numbers refer to 2
AR ’5%‘5 {%) STRAIN AT FAILURE

Senasilivity




B4/09

ONTMT4S 2311HML.GPJ

Ministry of
Transportation

Ontaric
Tl
RECORD OF BOREHOLE No OHS-11 10F 1 METRIC
GW.P, 2107-05-00 LOCATION N 4 8329507 E 2913767 CRIGINATED BY _GA
HWY 401 BOREHOLE TYPE _ Solid Stem AugersfHQ?2 Cosing Equipment COMPILED BY AN
DATUM  Geodetic 2009.03.10 - 2009.03.10 CHECKED BY RPR
DYNAMIC CONE PENETRATION
30IL PROFILE SAMPLES % ; RESISTAMCE PLOT I . " REMARKS
H o PLASTIC Loyl :
[ RMOISTURE — L
= w|[<E] & 20 48 60 B0 00 (™ come M 5@ &
SleEl L Wil oz L L : 1 I wp - we ] 24 | GRANSIZE
ELEV Ll @ o i 2 [SHEAR STRENGTH kPa N
DESCRIPTION = 5 < z 3 = L - Ee— CISTRIBUTIO!
DEPTH é = = = 8 3 g O UNCONFINED + FIELD VANE ¥ (%)
Bl Z[EC] I |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%}
1875 Geodetic w 4080 120 160 200 2 40 60 km3 |GR sa 81 CL
g TOPSOIL (50mm) ;
Sitty CLAY, lrace to some sand, irace 33 10 d
gravel
Sl 187
166.7 Brown
0.8 {FiLL) 5},4
bk
Sitty CLAY, some sand, trace gravel, /ﬁ 83 10 o 3 33 43 20
occasional rooliets ;/g
S6H 1o Very Stiff :-5:;'
Brown ;/? 186
(TILL) i;
/.V' 53 24 )
&
185.4 /ﬁ'
24 SHALE, highly weathered Tl
Reddish Brown
185
Coring starled at 2.7m. RUN 1#
Highty Lo slighlly wealhered, weak ta TCR=100%,
very weak SCR~86%,
Rubble zone at 2.810 3.0mand 3.4 {o RQD=66%,
3.6m. UCS=60MPa
Siitstone interbeds at 3.0, 3.2, 3.4, 3.5, RUN 184 {Shale/Sillstone)
3.5 and 3.8m. B
Horizontal joints at 3.0, 3.1, 3.2, 3.4 UCSs = 22 MPa
{Shale)
and 3.6m.
Slightly weathered to lresh, weak lo RUN 2#
sirong, accasional mechanicat 183 TCR=100%,
fractures SCR=100%,
Limestone interbeds al 4.3, 4.5, 5.0, ROQD=100%,
5.3, 5.8and 5.7m UCS=35MPa
Siltstone interbeds al 4.5 to 4.7m. RUN &érréesl?ge&P
= El
{Limestone)
UCS = 59 MPa
182 {Limnestang)
1817
5.8 END OF BOREHOLE AT 5.8m.

BOREHOLE OPEN AND WATER
LEVEL AT 1.3m UPON COMPLETION
OF DRILLING.

BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.

Mumbers reler to
Sensitivity

20
‘5‘33’5 (%} STRAIN AT FAILURE




ONTMTAS Z3ITTHML.GPJ 420008

Sensitivity

_ih_r‘tinistry of ﬁ
ransporiaion
Cnlaria s
RECORD OF BOREHOLE No OHS-12 10F1 METRIC
G.W.P,_ 21070500 LOCATION N4 833070.2 E 291 489.8 ORIGINATED BY _Ga
HWY 401 BOREHOLE TYPE _ Solid Stem Augers/HQ2 Canng Eguipment COMPILED BY AN
DATUM Geodstic DATE 2008.03.10 - 2009.03.10 CHECKED BY RFR
DYMAMIC CONE PENETRATION
SOl PROFILE SAMPLES « Y |RESISTANCE PLOT__-E;“_ HATURAL - REMARKS
1%} T FLASTIC LIDHID
- 0 G " MOISTURE s - X &
- w |25 @ 2 40 80 BO 10D e conTeNT = 9
S ¥l L] 9(2El z e ———— — wp w w | 3¢ | cramsize
ELEV BESCRIETION ol B e 28 8 SHEAR STRENGTH kPa DS TRIBUTION
DEPTH 12| ¢« |2 g £ |© UNCONFINED + FIELD VANE ¥ %)
E z Z|ECL @ |e QUCKTRIAMAL X LABVANE WATER CONTENT (%)
186 4 Geodetic w 40 80 120 180 200 20 40 60 khim 3 IGR BA 81 CL
S8 TOPSOIL (75mm) o 7
Silty CLAY, trace to some sand, trace )}é 1 88 7 o
gravel ".Z‘ﬁ 186
Frim ta Hard “%/‘
Brown 1 %
(TIEL) ’gg’/
A o | oss | o o
i
97
i 165
/?/
%
%7 : ;
gﬁ 3 88 | 12 b i 0 12 43 45
7
?‘/.
i
[
%%
s 184
Zad 4 | ss | a0 o
.
%%
.//
4
227 ¥
s2%
o s | ss | 51 o
f&/’ 183
.J/::
it
182.4 ')/f"ﬁ RUN 1%
4.0 SHALE, slighlly weathered to fresh T N
Grey TCR=100%,
Caring started at 3.0m SCR=95%,
Herizontal jonts at 4.1, 4.2 and ¢.4m. 182 RQD=83%,
Limestone interbeds al 4.0 to 4.1m and RUN ('EJ‘CSHSBMSDE
imestone
4.7 to 4.8m. UCS = 81 MPz
Rubble zone at 4.9 to 5.0m, 5.3 to {Limestane}
5.4m.
UCS = ¢ MPa
{Shale)
1B1
RUN 2#
Skghtly weathered to lresh, weak lo
TCR=100%,
strong
Limestone inlerbeds at 5.5, 5.6, 5.7, SCR=100%,
5.9,6.2,63,64,65,6.7,88and RQD=100%,
S‘Q’T" . RUN (Ei‘r:nseg%"nhé?a
Horizontal joints at 6.8m. UCS = 38 MPa
180 (Limestone)
UCS = B4 MPa
{Limestone)
UCS = 17 MPa
179.4 {Limestone)
7.0 END OF BCREHOLE AT 7.0m.
BOREHOLE OPEN AND WATER
LEVEL AT 0.9m UPON COMPLETION
OF DRILLING.
Piezomeier instaliation consisis of
10mm diameter Schedule 40 PYC pipe
with a 1.52m slotled screen.
WATER LEVEL READINGS:
DATE DEPTH {m}  ELEV.{m}
2008.03.12 2.9 183.5
2009.03.26 3.2 183.2
2002.04.16 3.2 183.2
3 3, Numbers refer o N
LR ‘5%5 (%} STRAIN AT FAILURE




Highway 401 Widening — Overhead Sign Supports

Appendix B

Laboratory Test Results
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GRAIN SIZE DISTRIBUTION - THURBER 2311HML.GPJ 8/4/08

Hwy 401 Widening
GRAIN SIZE DISTRIBUTION

FIGURE B1

COHESIONLESS FILL

U585, Sieve size, meshesfinch

Size of ogenings. inches

200 1E;U B:}SD dlﬁ 30 1[6 ma? 4 3! 3115"\:2' i ‘l;‘ 1 Ill?.‘ 4 1'!4' G'
100
90 IA
80
m /&m
70 A
g /)
= 60
5 /
L
=
o 50 '{
l._
Z
g m
& 40 /
w 1
30 = ]
e |
20 ,ﬁ'/ //
14 /u:]‘
|
10
0
0.0001 0.00% 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM I COARSE FINE COARSE CORBLE
FINE GRAINED SAND GRAVEL. SIZE
LEGEND
SYMBOL BOREHOLE DEPTH {m) ELEY. (m)
] OHS-07 1.07 193.03
bl OHS-08 0.30 194.60
WP # L2307:05-00. ...

Prepared 8y MFEA. ...
Checked By DEE ... ...

THURSER




GRAIM SIZE DISTRIBUTION - THURBER Z311HML.GPJ 8402

Hwy 401 Widening

GRAIN SIZE DISTRIBUTION

FIGURE B2

SILTY CLAY

10.5.5. Gieve size, meshasfinch

200 100 605D 40 30 16 108
1 ! ] '

Size of apenings. inches

e 1= Tl R L O [
[ - Pt 1

34 T8
1 J. L.

100

90

80

REill
il

70

60

50

40

PERCENT FINER THAN

30

20

10

0.0001

0.001

c.01

0.1 1

GRAIN SIZE, mm

100

SILT and CLAY

FINE I MEDIUM | COARSE

FINE

COARSE

COBBLE

FiNE GRAINED

SAND

GRAVEL

SIZE

LEGEND

SYMBOL
&

W.P.H 2107-05-00. ...

Prepared By . MFA
Checked By DEE

BOREHOLE
OHS-09

DEPTH (m) ELEV. (m)
1.83 189.27

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 23711HML.GPJ 8/4/09

Hwy 401 Widening

GRAIN SIZE DISTRIBUTION

FIGURE B3

SILTY CLAY TILL

U 5.5 Siave size, meshes/inch

Size of openings. inches

200 1?0 G'USO dlﬂ 30 1[5 19{3 f ? 3!8'1/11%" :Uld' 1" 11]{2' 3"d1ll4‘5"'
100 %E» 1
,Jgr?/
a0 Ot
L1 5]
] o /’ﬁ
|-
a0 . .e:
L1
70 A
> A
: 174
- 60
o
= 4
o 50
i_
=
O 40
o Ik
i /15 / #
30
20
af
10
0
0.0001 0.004 0.01 0.1 1 10 100
GRAIN SIZE, mm
ST and CLAY FINE I MEDIUM I COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ OHS-01 1.83 185.97
[l OHS-01 2.59 185.21
& QOHS-01 4.88 182.42
* OHS-01 7.92 179.88
@ OHS-03 1.07 189.53
o OHS-05 1.07 19413
WP # J2107-05:-00 ... !
Prepared By .MFA ... .. THUBSER

Checked By . DEE




GRAIN SIZE DISTRIBUTION - THURBER 2311HML.GPJ 8/4/09

Hwy 401 Widening

GRAIN SIZE DISTRIBUTION

FIGURE B4

SILTY CLAY TILL

U.S5.5. Sieve size, meshesfinch

Bize of openings, inches

200 1(?0 5?5“ 4F 30 1'5 1le’] 1 .? 3.'5‘11"2“ ‘.U;l' l}' illr?‘ 34 1|1‘4" E"
100 WS =
el /;gc
5 H /ﬁ7’4
80 ﬁ;ﬁ/
}:—‘
AT
70 n Pd
Z X m;ﬁ
T , n
i~ 60 7 73
i d o] of
5 ¥ <]
L. 5S¢ J
=
AL
g 40
w
a.
30
&
rq
20
10
o |
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ' MEDIUM l COARSE FINE COARSE COBBLE
FIME GRAINED SAND GRAVEL size
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. {m)
@ OHS-06 1.07 181.53
il OHS-09 3.35 187.75
& OHS-11 1.07 186.43
* OHS-12 1.83 184.57
WP # 23070500

Prepared By MFA ...
Checked By DEE. ... ..

THURBER




THURBALT 2311HML.GPJ 8/4/08

Hwy 401 Widening

ATTERBERG LIMITS TEST RESULTS

FIGURE BS

PLASTICITY INDEX

Dale

Project

&0

SILTY CLAY TILL

CH
=0
40 //
Cl ‘;?.«
b
Ry~
30 »
o]
CL
20 //
*
40 /
10 -G Wi
CL
CL-ML / MI-O| MH-OH
ML oL
0
) 10 20 30 a0 50 60 70 80
LIQUID LIMIT
SYMBOIL. BH DEPTH (m) ELEV. (m)
& OHS-01 1.83 185.97
b4} OHS-01 4.88 182.92
& QOHS-05 1.07 194.13
* OHS-06 1.07 181.53
@ OHS-09 3.35 187.75
Lo OHS-12 1.83 184,57
Aprit 2008 Prep'd ... MEA
2107-05-00 | THURBER chkd. . DEE




Highway 401 Widening — Overhead Sign Supports

Appendix C

Borehole Location Drawings

(0

THURBER



MANETHRY OF TRANSPORTATION, DHTARID

METRIC CONT No

DIMENSIONS ARE IN METRES
AND /R MILLMeTRES | GWP No
UNLESS OTHERWISE SHOWN TSI —

OVERHEAD SIGN SUPPORTS

WEST OF KENNEDY ROAD
BOREHOLE LOCATION PLAN

AN\ mmm GROUP

THUERSER EMNOINEEIRG LTL.

ﬁ m GFOTFOHMIGEL & ENYIFONMENTAL » MATERILLS

i
KEYPLAN
LEGENTD
'¢' Borehole (Present Investigation)
'$' Borehole (Previous Investigstion)
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
4 Water Leve!
Head Artesian Water
T Piezometer

90% Rock Quality Designation (RQD}
A/R Auger Refusal

ELEVATION NORTHING EASTING NO ELEVATION NORTHING EASTING
180.6 4 Baz2 1307 289 746.8 § LSOP—-02 187.7 4 832 002.1 288 444.2
185.2 4 B32 562.0 280 5825 § LSOP-07 193.2 4 B32 362.2 289 908.%
192.6 4 B32 762.8 790 815.9 3 LSOP-10 194.8 4 832 087.8 289 9283
194.1 4 B32 725H.4 290 852.1 §1S0P—~12 192.7 4 B32 087.9 290 102.7
194.9 4 BA2 F72.6 290 §76.3 § LSOP—-16 194.6 4 832 676.7 290 601.9
181.1 4 832 860.5 291 099.7 § L50P—17 194.6 4 832 36B.2 290 252.0
188.8 4 832 124.3 289 673.4 | LSOP-18 185.4 4 B32 507.4 290 511.1
188.4 4 832 075.6 289 698.9 § LSOP—23 192.2 4 832 837.6 290 8953
188,1 4 837 038.7 289 7016 I LSOP-27 187.8 4 831 B51.6 289 163.8

LSOP—-29 188.0 4 831 7001 288 882.1

OHS—-01 187.8 4 831 676.8 288 885.0

OHS-02 186.0 4 831 955.0 289 564.3
-NOTES-

1) The bounderies between soil strate have been
established only at Borehole locations. Between
Boreholas the boundaries are gssumed from
geciogical evidence.

2)This drawing is for subsurfoce informuation only.
Surface detoils and fectures are for conceptual
illustrotion.

GEOCRES No.  30M12-277

FULENAME: Ri\Drofting\19\,1423%11 Hwy 407\tad2311-BorsholePlon{OHS}).dwg

PLOTDATE: Apr 20, 2008 ~ 9:idaom

BG ] 100 200m
0 ) ; »
E TR =z
SCALE 18000 ]
143
&
= OATE | BY DESCRIPTION
TESIGN  RPR [CHK AEG [CODE 0D TOATE  APR, 2009
DRAWN ~WEA |CHK PIS |SITE TETROGT | JOWG 1




MHISTRY OF TRANSPOSTATON, ONIARO

METRIC CONT No

DIMENSIONS ARE IN METRES
AND /OR MILLIMETRES GWP No
UNLESS OTHERWISE SHOWN

HIGHWAY 401
OVERHEAD SIGN SUPPORTS SHEET

EAST OF KENNEDY ROAD
BOREHOLE LOCATION PLAN

AN mmm GrOUP

THURBER ENGINGERING LT,

& x GEOTECHMICAL = EMWIAONMENTAL » REATERIALS

%.__: ) . o
KEYPLAN
L EGEND
‘@' Borehole (Present Investigation)
“$‘ Borehole (Previous Investigation)
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
2 Water Level
Head Artesian Water
T Piezometer

30% Rock Quality Designation (RQD)
A/R Auger Refusol

ELEVATION NORTHING NO ELEVATION NORTHING EASTING

P20 185.8 4 833 034.5 281 537.1 | OHS-10 186.2 4 B32 953.0 | 291 210.0
P23 i81.7 4 B33 071.4 | 291 975.2 | OHS-—11 187.5 4 832 950.7 | 291 376.7
P27 180.9 4 B33 091.0 292 249.9 | OHS-12 186.4 4 B33 0702 | 291 489.8
P29 i81.5 4 B32 B39.6 292 236.1 POZ 176.3 4 B33 6355 | 291 4948
P30 178.7 4 833 004.1 292 386.3 PO3 180.8 4 833 487.1 291 BG1.2
P32 175.5 4 B32 B44.0 | 297 419.5 PO7 178.1 4 B33 467.0 | 291 761.0
P33 173.4 4 B33 721.1 292 453.9 PCa 184.2 4 B33 220.0 291 620.9
P36 163.1 4 B33 996.1 292 959.8 P12 180.6 4 B33 4B2.2 | 292 010.4
P38 162.1 4 B34 0835 203 3icH P14 172.6 4 B33 633.3 292 310.0
P41 166.4 4 B33 745.5 | 292 8838 P15 176.9 4 B33 265.5 291 952.1
P43 164.2 4 B33 793.4 | 292 9089 P15A 1785 4 B33 267.9 291 954.2
45 163.0 4 B33 965.4 253 080.1 P16 178.6 4 833 359.9 282 1071
P47 177.3 4 833 330.1 262 406.1
P40 168.7 4 B33 532.6 | 292 B53.3 A ME;S;

SR-0T] e | 4 533 geoe | gor saas | ) e bovndares et 59 Sl v been,

SWP—C2 185.8 4 B33 248.9 291 807.7 Borgholes the )l;oundaries are gssumed from

SWMP-03 185.0 4 833 080.0 291 736.4 geclogical evidence.

SWMP—04 184.8 4 833 1076 291 8151 2)This drawing is for subsurface information only.
T-0% 184.9 4 833 013.9 291 488.9 Surface details and features are for conceptual
T-02 184.3 4 832 983.0 291 518.8 ilustration.
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