PRELIMINARY
FOUNDATION INVESTIGATION REPORT

PROPOSED HIGHWAY 401 UNDERPASS
& VETERANS MEMORIAL PARKWAY
INTERCHANGE RECONFIGURATION
CITY OF LONDON, COUNTY OF MIDDLESEX

G.W.P. - 3033-11-00
Agreement # 3011-E-0019

MTO GEOCRES No. 40114-147



" E [nfrastructint Enginering Group Inc.

Pavement & Construction Materials Consulting Engineers
nhl)l.c/h. g =g

GTA « Kitchener « London « Windsor

PRELIMINARY

FOUNDATION INVESTIGATION REPORT

PROPOSED HIGHWAY 401 UNDERPASS
& VETERANS MEMORIAL PARKWAY
INTERCHANGE RECONFIGURATION
CITY OF LONDON, COUNTY OF MIDDLESEX

G.W.P. - 3033-11-00
Agreement # 3011-E-0019

Prepared for:

Ministry of Transportation Ontario
659 Exeter Road, First Floor Lobby
London, Ontario, N6E 1L.3

Attention: Mr. Robert Mount, P.Eng.

Prepared by:

Infrastructure Engineering Group Inc.

39-69 Bessemer Road
London, Ontario

N6E 2V6
July 23, 2012
12-1-IEG1-VMP
Distribution:
3 Copies - MTO
1 Digital Copy - MTO
3 Copies - Infrastructure Engineering Group Inc.

MTO GEOCRES No. 40114-147

Corporate Office

39-69 Bessemer Road

London, Ontario

N6E 2V6

tel: (519) 680-9991

fax: (519) 680-9993

email: info@lawengineering.com




Ministry of Transportation Ontario 12-1-IEG1-VMP

G.W.P. 3033-11-00 Final Report
Highway 401 Underpass at Veterans Memorial Parkway Page i
Agreement # 3011-E-0019 July 23, 2012
MTO GEOCRES No. 40114-147
TABLE OF CONTENTS
PART A — FOUNDATION INVESTIGATION .....ociiiiiiiiieiesieee st 1
1.0 INTRODUCTION ..ottt ettt bbbt bbbt b e nn e 1
2.0 SITE DESCRIPTION ...coiiiiiitiii ittt sttt sae st sbesta s e eneeneense e 1
2.1 Site Location and EXIStING StrUCTUE ........cveveiieieee e 1
2.2 Physiography and TOPOGraphy .......cooiiiiieiiiese e 2
3.0 INVESTIGATION PROCEDURES..........cceiiiiiieitiitsie i 2
3.1 FIeld INVESTIGALION ....eieieiieie ettt sb e b ene e 2
3.2 Laboratory ANAIYSIS ......ccceiieieiiesi et enes 3
4.0 SUBSURFACE CONDITIONS ......ooiiiiiiieieiee ettt 4
4.1  General SUbSUrface CONMITIONS .......ccueiiiiiiiiiieieie e 4
411 TOPSOH & Fill..cciioiiieiee ettt st nbe e 5
4.1.2  Upper Clayey Silt to Silty Clay Till ........ccooviieiieiececee e 5
4.1.3  Sand t0 SHEY SANG........oiiiiii e 6
4.1.4 Intermediate Clayey Silt to Silty Clay Till ........cccoovriiiii e, 6
415 Sand and SHIE O Silt......ccooiiiiiie e 7
4.1.6  Lower Clayey Silt to Silty Clay Till ........c.coviieiieie e 7
4.2 Groundwater CONAITIONS. .......ccviiieiieieeiie sttt sttt nbe e sreeaeaneen 8
50 STATEMENT OF LIMITATION ...ttt 9
Drawings & Appendices
Drawing 1 Borehole Locations and Soil Strata Report
Appendix “A” MTO GEOCRES Report No. 40114-107
Appendix “B” Explanation of Terms Used in Report
Record of Borehole Sheets, Boreholes 1 and 2
Appendix “C” Laboratory Test Results
Grain Size Distribution Figures1,2,3,4 &6
Plasticity Chart Figures5 & 7
Appendix “D” Limitations of Report
Appendix “E” Site Photographs

Infrastructure Engineering Group Inc.



Ministry of Transportation Ontario 12-1-IEG1-VMP

G.W.P. 3033-11-00 Final Report
Highway 401 Underpass at Veterans Memorial Parkway Page 1
Agreement # 3011-E-0019 July 23, 2012

MTO GEOCRES No. 40114-147

PART A - FOUNDATION INVESTIGATION

1.0 INTRODUCTION

Infrastructure Engineering Group Inc. (IE Group) has been retained by the Ministry of
Transportation Ontario (MTO) to prepare a preliminary foundation investigation and design
report for the proposed interchange improvements of the Highway 401 underpass structure at
Veterans Memorial Parkway (VMP). It is understood that the new structure may be located
offset to the east or west of the existing alignment to facilitate traffic staging.

Seven (7) boreholes were drilled between October 31 and November 6, 1974 by MTO for the
existing structure and reported in the MTO GEOCRES Report 40114-107.

The Client Supplied Materials consists of the following:

1) Seven (7) boreholes were drilled between October 31 and November 6, 1974 by MTO for
the existing structure and reported in the MTO GEOCRES Report 40114-107;

2) Cover Sheet of Book 1, Metric 94-401, MTO Engineering & Title Records, King's
Highway 401, Geographic Township Westminster, County Middlesex, 10+000.000 to
33+023.841;

3) ETR Plate No. 94-401/68-0 to 73-0, WP PHOTO DTM, Surveyed in 2006;

4) ETR Plate No. 94-401/68-0 surveyed August 1981, revised June 1982;

5) An exhibit prepared by MRC for the Planning Preliminary Design and Environmental
Assessment for VMP South Extension;

6) An undated digital file showing the existing profile of VMP

2.0 SITE DESCRIPTION

2.1 Site Location and Existing Structure

The location and details of the proposed VMP underpass structure has not been determined yet at
the time of preparing this report. The existing VMP structure is identified as Site No. 19-515
located at approximately STA 31+175, approximately 1.6 km west of the Highway 74
interchange. Photographs of the subject site are presented in Appendix E.

Based on the existing VMP profile provided by MTO, the existing pavement of Highway 401 at
this location is between Elevations 275 m and 276 m. The existing pavement of VMP ranges

Infrastructure Engineering Group Inc.
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from Elevation 281 m (south side) to 282 m (north side). It is assumed that the proposed
realigned structure and Hwy 401 will be maintained after for the interchange reconfiguration.

The existing structure consists of 4 spans, with about 21.95 m (72.95 ft.) for the center spans and
10.36 meters (34 ft.) for the outer spans. The north and south abutments are founded on piled
foundation (25 foot long, 12.75 inch diameter tube piles, designed for 25 tons/pile capacity)
extending to approximate Elevations of 270.0 m. The three piers are supported on spread footing
founded between Elevations 273.1 and 274.0 m, being progressively lower towards the north.

2.2  Physiography and Topography

The area of the site is located in the western limit of the physiographic region known as the
Westminster Moraine. Geographic information indicates that the general soil conditions at the
site consist of the Port Stanley silty clay and clayey silt till with localized lacustrine deposits.
The bedrock in this area of the site consists of limestone, dolostone and shale belonging to the
Dundee Formation of Middle Devonian Age. The bedrock surface is estimated to be about
Elevation 205 m, some 70 m below ground surface.

The existing ground surface on the shoulders of Highway 401, at the location of the proposed
structure, is between Elevation 275 m and 276 m. It is assumed that the finished grades of the
proposed VMP underpass structure will remain similar to those of the existing pavement surface,
with an estimated finished pavement of between Elevation 281 m and 282 m.

3.0 INVESTIGATION PROCEDURES
3.1  Field Investigation

Two (2) boreholes were drilled and sampled to obtain data for foundation design of the proposed
interchange improvements work. The locations of the boreholes are shown on Drawing 1.

A Diedrich D-120 truck-mounted drill rig was used, supplied by ALTECH Drilling and
Investigative Services between February 21 and 24, 2012, for drilling and Standard Penetration
Testing (SPT, following the procedures of ASTM D 1586). The boreholes were drilled using
continuous flight hollow stem augers. Soil samples were retrieved at selected intervals
throughout the depths of the boreholes in conjunction with Standard Penetration Tests (SPT).
Samples were generally taken at intervals of depth of 1.5 m to 15 m and opened up to 3.0 m to
the maximum depth of exploration.

Field pocket penetrometer was used on the retrieved SPT samples, where applicable, to

determine the undrained shear strength of the cohesive soil deposits. These undrained shear
strengths are used to supplement the properties of the cohesive soils. It is noted that the

Infrastructure Engineering Group Inc.
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measured shear strength value would be slightly lower than the actual value due to sampling
disturbance.

The soil samples obtained were placed in labeled containers and transported to IEG’s London
laboratory for further examination and laboratory testing.

The locations of the boreholes are shown on Drawing 1 and the depths of sampling were as
follows:

Borehole No. Depth of Sampling (m)
1 30.94
2 40.74

Borehole 1 was terminated at 30.94 m based on "N"-values of over 90 blows per 300 mm
between depths of 15.2 m and 21.3 m, and considered close to practical refusal of over 6 m.
Since practical refusal was not achieved after sampling at the 39.62 m interval, Borehole 2 was
extended to 40.74 m using dynamic cone penetration as agreed with Mr. David Staseff of MTO.

A monitoring well was installed in each borehole for future monitoring of the groundwater
levels. The monitoring wells were constructed as per the requirements of O. Reg. 903
requirements, with a 1.5 m sand packed screen and grouted to the ground surface with a
combination of Quickgrout and Holeplug. A flush mount protective casing set in concrete was
also provided at the ground surface for protection.

Our field engineer, Mr. Ralph Billings, P. Eng., supervised the fieldwork and worked under the
direction of the project engineer, Mr. Eric Chung, P. Eng. Our field staff cleared the location of
buried utilities and logged the boreholes.

The MTM coordinates and ground surface elevations at the as drilled borehole locations were
surveyed by AGM, OLS, our surveying sub-consultant.

The results of the drilling, sampling, in-situ testing and groundwater observations are
summarized on the Record of Borehole sheets and enclosed in Appendix “B”.

3.2 Laboratory Analysis
Geotechnical laboratory testing consisted of natural moisture content determinations and visual
classifications of all retrieved soil samples. In addition, grain size analyses and Atterberg Limit

tests were performed on selected soil samples.

The results of the laboratory testing are presented on the Record of Borehole sheets (Appendix
“B”), and Laboratory Test Results (Figures 1 to 7, Appendix “C”).

Infrastructure Engineering Group Inc.
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4.0 SUBSURFACE CONDITIONS
4.1 General Subsurface Conditions

Reference is made to the Record of Borehole sheets (Appendix “B”) and Laboratory Test Results
(Appendix “C”) for detailed subsurface soil and groundwater conditions encountered in the
boreholes. The stratigraphic boundaries shown on the Record of Borehole sheets are inferred
from non-continuous sampling and, consequently, represent transitions between soil types rather
than exact planes of geological change. The soil profiles depicting the subsurface conditions on
Drawing 1 will vary between and beyond the borehole locations.

Based on the existing VMP profile provided by MTO, the existing pavement of Highway 401 at
this location is between Elevation 275 m and 276 m. The existing pavement of VMP ranges
from Elevation 281 m (south side) to 282 m (north side). It is assumed that the proposed
realigned structure and Hwy 401 will be maintained after for the interchange reconfiguration.

The subsurface deposits at the site consist of 1.52 to 2.13 m loose to compact fill (bottom
Elevations between 272.74 m and 273.92 m) placed on an upper deposit of stiff to hard, clayey
silt to silty clay till with random, compact silt layers, extending to between Elevations 262.37 m
and 264.01 m.

The upper silty/clay till deposit is underlain by a 4.26 to 5.49 m thick deposit of saturated,
compact to very dense sand to silty sand extending to between Elevations 258.11 m and 258.52
m.

The sand to silty sand deposit is underlain by an intermediate layer of hard clayey silt to silty
clay till which extends to depths of between 26.21 m and 28.96 m below the present ground
surface (between Elevations 246.48 m and 248.66 m).

The intermediate silt/clay till is further underlain by a dense to very dense sand and silt to sandy
silt to silt deposit which extends beyond the vertical limit of Borehole 1 at the maximum depth of
30.94 m below the present ground surface at (Elevation 244.50 m), and extends to 35.05 m
below the present ground surface of Borehole 2 (at Elevation 239.82 m). The sand/silt deposit in
Borehole 2 is in turn underlain by a lower clayey silt to silty clay till which extends beyond the
vertical limit of Borehole 2 at a maximum depth of 41.05 m below the present ground surface (at
Elevation 233.82 m).

Groundwater was measured in the installed monitoring wells on May 31, 2012 at depths of 12.8
m and 8.9 m below the present ground surface of Boreholes 1 and 2, respectively. The
monitoring wells were developed by bailing after the water level measurements on May 31,
2012. Groundwater was measured in the monitoring wells on June 2, 2012 at depths of 16.1 m
and 11.5 m below the present ground surface of Boreholes 1 and 2, respectively.

Infrastructure Engineering Group Inc.
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The groundwater table may not have stabilized yet for the water level measurements on June 2,

2012.

The following is a detailed description of the subsurface conditions encountered.

411

41.2

Topsoil & Fill

The ground surface of the boreholes is covered with a 150 mm and 300 mm thick layer of
organic topsoil. The topsoil is underlain by a 1.52 m to 2.13 m thick layer of mixed fill
(bottom Elevations between 272.74 m and 273.92 m). The mixed fill is considered
variable and consist of sand, silt, silty clay, topsoil and organics.

Two (2) grain size distribution analyses were carried out on the mixed fill and the results
are shown on Figure 1 of Appendix “C”.

Standard penetration tests taken on the fill layers yielded two “N”-values of 9 and 21
blows per 0.3 m indicating a loose to compact condition. Moisture content of two
samples of the fill material yielded results of 5% and 12% indicating a moist to wet
condition at the time of the investigation.

Upper Clayey silt to Silty Clay Till

The fill layer is underlain by an upper layer of clayey silt to silty clay with embedded
sand and gravel (till). The upper silt/clay till in Borehole 1 has a brown colour which
changes to grey at a depth of 4.9 m below the present ground surface; and has a grey
colour in Borehole 2. Random silt layers are present within the upper silt/clay till in both
boreholes. The upper clayey silt to silty clay till extends to depths of 11.43 m and 12.5m
(Elevations 264.01 m and 262.37 m) in Boreholes 1 and 2, respectively.

Six (6) grain size distribution analyses and six (6) Atterberg determinations were carried
out on the upper silt/clay till deposit and the results are shown on Figures 4, 5, 6 and 7 of
Appendix "C". Two (2) grain size distribution analyses were carried out on the silt layer
within the upper silt/clay till and the results are presented in Figure 3 of Appendix "C".

Infrastructure Engineering Group Inc.
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Atterberg limits determinations carried out on the upper silt/clay till yielded the following

results:

Atterberg Limits Minimum Maximum Average
e | .
PI?\S/SF?)’LJ/T“ 12 23 15.3

Plas'zilii)t’y(ylondex 6 18 10.5

Standard penetration tests taken on the upper silt/clay till measured "N"-values of
between 14 and 33 blows per 0.3 m. Pocket penetrometer reading yielded unconfined
shear strengths of 75 to over 225 kPa. Based on these test results and tactile examination,
the upper silt/clay till has a stiff to hard consistency.

Standard penetration tests taken on the random silt layers within the upper silt/clay till
yielded "N"-values of between 12 and 28 blows per 0.3 m indicating a compact
condition.

Moisture content determinations carried out on the upper silt/clay till deposit yielded
results of between 12% and 25%, indicating a generally moist condition. Moisture
content determinations of the silt layers within the upper silt/clay till deposit yielded
values between 19% and 23%, indicating a saturated condition.

4.1.3 Sand to Silty Sand

The upper silt/clay till is underlain by a 4.26 to 5.49 m thick deposit of sand to silty sand
layer extending to between Elevations 258.11 m and 258.52 m. Three (3) grain size
distribution analyses were carried out and the results are presented on Figure 2.

Standard penetration tests taken on the sand to silty sand layer yielded "N"-values of
between 22 and 98, indicating a compact to very dense condition. Moisture content
ranges from 3% to 25 % indicating a moist to saturated condition.

4.1.4 Intermediate Clayey Silt to Silty Clay Till

The silt to silty sand layer is underlain by an intermediate layer of clayey silt to silty clay
with frequent wet silty sand seams and embedded sand and gravel (till) which extends to
depths of between 26.21 m and 28.96 m below the present ground surface (between
Elevations 246.48 m and 248.66 m).

Four (4) grain size distribution analyses and four (4) Atterberg determinations were
carried out on the intermediate silt/clay till deposit and the results are presented on

Infrastructure Engineering Group Inc.
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4.1.5

4.1.6

Figures 4, 5, 6 and 7 of Appendix "C". Atterberg limits determinations carried out on the
intermediate silt/clay till yielded the following results:

Atterberg Limits Minimum Maximum Average
e | :
PI?\S/SF?)’LJ/T“ 10 13 11.5

Plas'?lil)t’y(ylondex 4 8 6.5

Standard penetration tests taken on the intermediate silt/clay till measured "N"-values
from 43 to 95 blows per 0.3 m. Pocket penetrometer reading yielded unconfined shear
strengths of over 225 kPa. Based on these test results and tactile examination, the
intermediate silt/clay till has a hard consistency.

Moisture content determinations carried out on the intermediate silt/clay till yielded
results of between 10% and 18%, indicating a moist to wet condition.

Sand and Silt to Silt

The intermediate silt/clay till is further underlain by a sand and silt to sandy silt to silt
deposit which extends beyond the vertical limit of Borehole 1 at the maximum depth of
30.94 m below the present ground surface at (Elevation 244.50 m), and extends to 35.05
m below the present ground surface of Borehole 2 (at Elevation 239.82 m). Three (3)
grain size distribution analyses were carried out on the sand/silt deposit and the results
are present on Figure 3 of Appendix "C".

Standard penetration tests taken on the sand/silt deposit measured "N"-values from 31 to
94 blows per 0.3 m, indicating compact to very dense condition. Moisture content of the
sand/silt deposit was between 14% and 20%, indicating wet to saturated condition.

Lower Clayey Silt to Silty Clay Till

The sand and silt to silt layer in Borehole 2 is in turn underlain by a lower deposit of
clayey silt to silty clay with embedded sand and gravel (till) which extends beyond the
vertical limit of Borehole 2 at a maximum depth of 41.05 m below the present ground
surface (at Elevation 233.82 m).

A single grain size distribution analysis and a single Atterberg Limits determination were
carried out on the lower silt/clay till deposit and the results are presented on Figures 6 and
7 of Appendix "C". The results indicate a Liquid Limit of 21%, Plastic Limit of 12%
with a Liquidity Index of 9%.

Infrastructure Engineering Group Inc.
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Standard penetration tests taken on the lower silt/clay till measured "N"-values of 52 and
84 blows per 0.3 m. Pocket penetrometer reading yielded unconfined shear strengths of
over 225 kPa. Dynamic cone penetration tests between 40.08 m and 41.05 depths yielded
results of between 99 and 150 blows per 0.3 m. Based on these test results and tactile
examination, the lower silt/clay till has a hard consistency.

Moisture content determinations carried out on the intermediate silt/clay till yielded
results of between 17% and 23%, indicating moist to wet condition.

4.2 Groundwater Conditions

Groundwater was measured in the installed monitoring wells on May 3 31, 2012 prior to
purging. The monitoring wells were developed by bailing after initial measurements.
Groundwater was measured on June 2, 2012 at depths of 16.10 m and 11.50 m below the present
ground surface of Boreholes 1 and 2, respectively. The groundwater table may not have
stabilized yet.

The following table summarizes the water levels recorded during the monitoring events:

Date of Water Level in
Borehole Monitoring Borehole, m Remarks
(Elevation/Depth)

Monitoring well installed with
May 31, 2012 26264 /12.8 screen between 15.24 m and 16._76
1 June 2. 2012 959.34 /161 m below ground surface (Elevation
' 260.20 m and 258.68 m). Top of

casing at Elevation 275.40 m.

Monitoring well installed with
, May 31, 2012 265.97 /8.9 screen between 14.63 m and 16._15
June 2. 2012 963.37 / 115 m below ground surface (Elevation
' 260.24 m and 258.72 m). Top of

casing at Elevation 274.94 m.

The subsoil changes from brown to grey at depths of between 3.05 m and 4.7 m below the
present ground surface (Elevations 272.39 m and 270.17 m). The brown to grey interface likely
reflects a level of permanent saturation. It should be noted that the groundwater level will
fluctuate seasonally and in response to weather events.

Infrastructure Engineering Group Inc.
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5.0 STATEMENT OF LIMITATION

A foundation investigation should be carried out during the detail design stage as per MTO
standards and to confirm the preliminary recommendations provided in this report.

The Limitations of Report, as Quoted in Appendix D, is an integral part of this report.
We trust that we have completed the assignment within the Terms of Reference for this project.

If there are any questions concerning this report, please do not hesitate to contact our office.

Yours truly,
Infrastructure Engineering Group Inc.

Eric Y. Chung, M.Eng., P.Eng. Joseph Law, P.Eng.
Designated MTO Contact Project Manager

Tom O’Dwyer, P. Eng.
Quality Review Engineer

Infrastructure Engineering Group Inc.
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FOUNDATION INVESTIGATION REPORT
For
London East Industrial Access Reoad
and
Highway 401 Interchange Bridge ,
Township of Westminster, District 2, London
W, P, — 32 - 73 - 02 Site - 19 - 515

1. INTRODUCTION:
A reguest for a foundation investigsation for a

structure at the above-mentioned site was ... »ived from Mr.
A. P. Watt, Regional Structural Planning E: _inser, Socuth-
Hestern Regicn, London.

A field investigation was subsequently carried out
by the Soil Mechanics Section to determine the subsoil conditions
existing at the site. This report ccontains the results of ocur field
and laboratory investigations, together with our recommendations 51
relating to the design of the propeosed structure foundations. .
2. DESCRIPTION OF THE SITE

The proposed site is located on Highway 401

approximately one mile west of the Highway 74 interchange. The‘
surrounding area is gently roiling farm land with an occasional‘
mixed hardwood bush. | ; ,
Physiographically, *he site is located in a region‘
referred to as the Mount Elgin 7  3ges.
3. FIELD AND LABORATORY INVESTIGATION
A total of seven sampled boreholes and five dynamic

cone penetration tests were carried out during the course of tha
field work. Boring was achieved by means of a continuous flight
auger mounted on a bombardier.

Disturbed samples were obtained using a 2 inch
0.D. split-spoon sampler driven according to the specificaticons
for the Standard Penetration Test.

Dynamic cone penetration tests were carried out .

000092



adjacent to five borehcles. Driving energy used to advance th’
cones was 350 ft-1b per blow. All boreholes were surveyed in
the field by perscnnel from London Region Engineering Surveys
Section. The locations and elevations of the borings are shown
on Drawing No. 327302-A which accompanies this report.

All samples were visually examined and classified
at the site as well as in the laboratory. Following this
inspection, laboratory tests were carried out on selected
representative samples to determine the following physical
properties:

Atterberg Limits
Natural Mcisture Content
G ain-size Distributicon

The test results are summarized on the Record of
Rorehole sheets contained in the Appendix cf this report.

4, SUBSQIL CONDITIONS:
£,1) General:

Subsoil at the site consists of four distinct
layers. The surface layer consists of a hetercgeneous mixture
of clayey silt, some sand and traces of gravel approximately
35 feet in thickness. This is followed by a layer of 15 to 20
feet of fine sand. Underlying this layer is a further 35 to
40 feet consisting of a heterogeneous mixture of clayey silt
some sand, traces of gravel which is in turn underlain by a
laver of fine to medium sand with silt. The deepest boreholes
at the site were terminated in this fine to medium sand with
silt layer.

The boundaries between the different deposits
are shown on the attached record of Borehole sheets. The
estimated stratigraphaical profile shown on Drawing # 327302-a
is based upon this information.

From ground level downwards, the different soil
deposits are described as follows:

4.2) Clavey Silt some sand traces of gravel

This layer was found in all boreholes and extends
to a depth of approximately 35 feet. It consists of a
heterogeneous mixture of clayey silt some sand traces of

gravel of glacial origin. Its consistancy is stiff to hard

GO‘..3



and has a moisture content varying from 11% to 16.5%. :
Grain size analysis are plotted in an envelope
form on Fig. (1). ‘ ; ‘ , S
A ot of Plasticity Index versus Liquid Limit is
shown on Fig. (2} of the appendix. The points fall within the‘
clayey silt zone {(i.e. C L) on the plasticity chart.'ek s & 0
4.3) TFine Sand

This layer is sandwiched between two clayey'silt’ L
glacial till layers and varies from 15 to 20 feet in thlckness.;;gfﬁv
Its dens1ty varies from demnse to compact and has a m01sture .
content of from (3% to 22%). '

4.4) Clavey Silt some sand traces of gravel

This stratum consists of 30 to 35 feet of a e
heterogeneous mixture of clayey silt, sand and gravel 6f,glaciai;e
origin. - Its consistancy is hard and has a moisture content’fzk"
varylng from (7.5%) to (11%). By k

A Plot of Plasticity index versus lquld llmlt

show most pointe  to fall just above the CL - ML zone. on the “
plast1c1ty chart clayey silt range and are plotted on Flg #3
S , Grain size analysis are plotted in an enveJope  ‘
form on Fig. (4). , ;
l 4.5), Fine Sand with Silt e
This stratum of fine sand w1th silt was encounteredi_fe
at depths of 80 and 92 feet in the two deeper boreholes whlch ,
wexre termlnated in this layer at depths of 96 ana 101 feet '

It has a compact density and a moisture content of from (20 5%)j‘
to (21.5%). S
4,.6) Groundwater ,
Groundwater was enceuntered in the fine sand and\ o
fine sand with silt layers which rose to a level within 4 feet e

of the ground surface.
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OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES

RECCRD OF BOREHOLE

SRANCH - GECTECHNICAL COFFICE - SO MECHANICS SECTION

Ne i

ORIGINATED &y _BJS

WP 32-73-02 LOCATION Co-ords. 15,605,826 N: 1,367,952 E.
DIST. 2 HWY. Local BORING DATE _ october 31, 1974 COMPILED B\':&__
DATUM Geodetic BOREHOLE TYPE Solid Auger and Cope Test CHECKED BY LI
S0 PROFILE SAMPLES = JOYNEMID CONE PENETRATION LIQUID LIMIT oy =
’ ; % IRESISTANCE PlOT PLASTIC LIMIT e | = (5
1 tw b o3 20 4o s g0 o WATER CONFENT—W | 2.5
fLEV i@, ow 2§ 2 [SHEAR STRENGTA W  w ™ Z § REMARKS
Seers DESCRIPTION IS > £ 2 o uNCONANED & REWD VANE wl 7 "
= =2 Bl B S l® ouck TRamAL % 1af vanE | WATER CONTENT % ",
899.0 Ground Lewel m a1 2028 30 aF.C-Horsasich
0.6 4
Joi sy i 4 ~
h = ;
9‘, B S8 | 23 L ] 5 18 5819
3 55 m
e ge0
Brown RS 3¢ o
orey | | :
Clayey sile, 5§ 71
some sand, traces G ]
of gravel A ; 830 ‘
g a 5 & S5 2o Ot 2 18 49 3%
{Glacial Ti11) re ‘ :
%
7 $S 23
{ 870
Very Stiff go Bard >
418 1ss |27
3!
”
{8¢3.3 i
B F Sani  Vers Bemse_n o493 (5SS &8 o noag reY
36.5 | End of Borehole ; !

20
15¢-5 % STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

RMINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

ENGINEERING SERWICES BRANCH- GECTECHNICAL OFFICE - SO MECHANICS SECTION

RECORD OF BCOREHOLE N2 2

g WP 32-73-02 LOCATION Co~crds. 15,605,799 Nz 1,367,970 E. CRIGINATED &Y BJS
oisT___ 2 pwry. Local BORING DATE _ ocrober 31, 1974 COMPILED BY_BJS
DATYM Cexodetic BOREHOLE TYPE Splid 2ucar £ Coos Tosr CHECKED BY e
SO PROFILE & {DyNawl COMNE PENETRATION LHCHAD VAT ey =
T lzEsisTAmcE ploT PLASTIC LAY oo § 2= 55
, O E 75__do s8¢ _so o JWATER CONTENT—W | 2o
EiEV & L FSHEAR STRENGTH wp w # 3 | REMARKS
m DESCRIPTION = 2 |0 unCONFINED + FED VANE ¥
) = e QUICK TREAXIAL X LAB VANE § WATER CONTENT % "
899.2 | Ground Level o g5V, e 20 3¢ GRSASLCL
Q.0 g ! H !
PRI L o
158 F AR - ;
35S IRt o : ~ o
Browm nfiies Con ]
Grey
§TiEs 123
Clayey siit, 14 F D Gt 119 34 26§
some sand, :
4 i 880
rraces of gravel ! 47 155 ¢ 2%
{Glacisl TI1L) r )
>,w“ g _'ss ; 26
r i
Sziff to Hard e 870
mifg Tss t3m
o
1862.8 Siﬁiiﬁi a8 FELNETC L [ I S

00 4% 355

IS

36.4 | Fipe samd. Grev L.
853.2 L. E i 860

&0.0 End of Borehole

5

20
15 $-53 % STRAIMN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

RINISTRY OF TRANIPORTATION AND

TOMMUNICATIONS -~ ONTARIO

WP

ENGENEERING  SERVICES BRANCH - GEOTECHNICAL OFFICE - SO MECHANICS SECTvON

RECORD OF BOREHOLE N2 3

3Z-73-02 LT ATION Co—ords, 16,605,78¢ N 1,367,938 =, ORIGINATED BY PIS
bisT___ 2 tiwy, _Local BORNG DATE _ November &, 1974 COMPRED BY_RJS
DATUM Geodetic __ BOREMOLE TypE Bollew Stem duger CHECKED 8Y S
SO PROFILE SAMPLES = IDYNAMSC CONE PENETRATION LAQUD LIMET oy =
T o (RESISTANCE FLOT PLASTIC LIMIT e Wp *:5
el ol B 355 a0 g5 3 | wATER CONTENT_w | 23
eLEy Tigiw 2] g [SHER STRENGTH we o_ow e 2 | REMARKS
B5EFTH DESCRIFTION 2l E > 21 8 e wwoneme + FIEAD WANE y
‘ =37 5 feo quick TRIaXIAL % 1AB vane | WATER CONTENT % "
£97.9 | Ground Level RS 1020 30 GR SASHCL
0.0 i ‘ W.L. not
o { i 4 established
L (ss L3 O 315 7032
J ERECE gsa
Brown 1 313 (S 23 Ot 3 21 52 24
Grey (¢i0& 8§ 7%
Clavey =silz, some § RS \ 18 °©
sand, traces of ? 880
gravel /ﬂ/ ® 1 S8 | 20
{Glaciagl Till) i :,
Sriff co ST § q
Barg  Cravey sUlc] JT USE ES ot 0. 4:69 27
14 870
JEmEEY
{1 b
i 4 9 .83 151
355 | rine Sand L. % 860
- i
Desse to Compact P BRI 3 ‘o 95 (4)
Srey A :
. " <f 13 1SS 232
L. 830
842.7 L
30.2 Ty 12 ' sS ;{‘?
!
Clayey silt ,some i :
SAIITSE 83 © 3 24 61 12
sand, traces of r 840
Tavel ,-""
7114185 105
(Glzcial Ti11) »
L
Hard & g
ore v 57 830
' 435155 | &0 & +—r 5 22 58 15
4
5
- A/ 82
¥ (4]
/“/
8164 9% BTAEIRIUE
81.5 ! Fine to mediuvs sand . °
with sile. .
Compact  Grey . . 810
< 117 ss 20
800 f—
7984 B o : o 0 72 (28
10L.3} End of Borehcle i : i {

20
1I5¢-5 L STRAIN AT FAILURE
]




ENGINEERING  SERVICES BRANCH - GEQTECHNICAL OFFICE - SO MECHANICS SECTION

Q RECORD OF BOREHOLE NE 4

VEE 32-73-02 O ATION Co-ords. 15,608, 718 N3 1,3267,%74 ®. CRIGUNATTD BY BJS
oisT, 2 wyy, Local BORING DATE  Nowember &, 1974 COMPILED gy BJF
DATUM Geuderic SONEHCLE T¥PE Hollow Stem Auger & Come CHECKED BY :
. SO PROFILE SAMMPLES & u; AN CONE PENETRATION LEQUID LT e T
L [FESTANCE PLOT PLASTIC LEMIT e Wn § = 8
I3 | ! @3 (o _ 40 so g0 o WIRTER CONTENT...W ga
ELEv Elw w28 JIHEAR SIRENGIH ws w ", 2 | REMARKS
L . E [~V &= | —— et )
PEFTH DESCRIPTION ZIE > ; § ol O UNCONFINED > FIELD WANE ¥
" EI RN S e ouick TRIAKAL % LaB vanE | WATER CONTENT % o”
991.7 | GCround Level © I Z gy 20 30 GRSA.SELCL,
%01 cravey stit, some | b : 207 .
sand, traces of R e
2 @ L . t
. ATTE ot 5 21 58 16
gravel i ’
{Glacial THLL} RS
= LTSS 2R ean
S o 35731 9
] @ -
: § S5 L2384 sap
.z
e
= RESRES Ot 12147 31
o B
, 9 |
& §70.2 3 85 37 : :
el 31.5 | Eand of Borehole ] ; }
- b §
- Q s Y¥ote: Water level not ‘
S established., 3
z
D
e
[~
o]
[~
T
. - 4
@ |
L v H
' — §
L* . E
O

i
{

20
13¢5 % STRAIN AT FAILURE
1w




OFFICE REPORYT DN S04 EXPLORATION

MINISTRY

OF TRAMIPORTA

TICN AND COMMUNICATIONS ~ONTARIO

SERWICES

OF BOREHTDLE

BRANDH -~ GEOIo OHNICAL OFFICE ~ S0 MECHANILL SECTION

RECORD NEe S

R 32-73-02 LOTATION Coords. 15,605 625 N: 1,367,970 E, OMGINATED By DIS
| pasy_ 2 My, Local BORING DATE  Yoverber 4, 1974 CHOMPIED BY__PIS
DATUM Geadetic BOREHOLE TYPE Solid fuser snd Cong CHECKED avﬁ;
SOIL BROFILE SAMPLES B JDYNAWMIC CONE PENETRATION LEHQUID LIWIT e W z
H T % REMSTANCE MOT FPLASTIC LT Wy | =5
St o 8 To o eu g0 bg JWATER CONTENT.w § &
ELEV Efw o 021 2 ISHEAR STRENGTH wy w wy F | REMARKS:
Bivta DESCRIPTION i > %1 3 NCONFANED: + BIELD VANE be
‘ =13 "0 E e OuiCK TRIANIAL X LAB vAnE | WATER CONTENT % o :
o001 Cround Lewval o =N 1t 18 20 30 GR SA 51.CLY
©.8 E i |
} TR GE-E °
h 4 KIS \\» o n 18 56 267 |
| 830 -
Brown | | 1% S8 18 ; -
TGrey | S S5 | 2% : <
& [ ] 2 |2 1
. i S~ ° 016 63 16} |
Ulayey sile, g 58 1G : L]
some sand, ;
traces of gravel 3 884 ; ¥
(Clacial Tiil) B |
Stiff o Harc ] : o €19 60 15}
i
a T
Is6s.6 71 870
31.5 End of Borshole ; ;

e
15 4-5 % STRAIN AT FAILURE
10




Of FICE REPORT ON SOIL EXPLORATION

MINISTRY O TRANSPORTATION AND COMMUNMICATIONS~ONTARIO

ENGINEERING SERWVICES BRANCH - GEQIECHMNICAL OFFICE - SO MECHANICS SECTION

RECORD OF BOREHOLE N2 6

W E 32~73-02 LOCATION Co=-grds. 16,505,653H: 1,368,002 E. ORIGINATED BY..E‘I.L..
st 2 wwy, Local BORING DATE  Yovember 5, 1974 COMPILED BY_EJS
DATUM Gecdetic SOREHOLE TYPE Hollew Stem duger CHECKED 8Y £ ~ .
SOIL PROFILE SAMPLES = IOYNAMC CONE PENETRATION LIQUID LiMIT  —my <
— ‘ L IRESISTANCE PLOT PLASTIC LIMIT e § 0 (5
Of a b 10 49 o _#a  bo 1WATER CONTENT—W | 2
ELEV , S8 e 2] 2 [SHEAR STRENGTH wo w o™ = | REMARKS
BEPTH DESCRIPTION el I & o uncONFINED + FIRAD VANE Yy
=1 =S S e ouick TRIAXIAL x LaB vany | WATER CONTENT % o,
301.3 Ground Level m Z feigy , 19 20 30 GR.SA 31 CL
2.9 b s00 : ;
A : < ‘
Pe sg | 23 o
Srown { 258 32
Trey | 155 | 3% 200 N 2.18:50 30
Clayey silt, SS ;41
seme sand, 33 25
traces of gravel
~— s A ‘
{Glacial TiI1) : S5 37| see O 115 59 25}
Very Stiff ro Hard f
v S5 | 328 :
!
! i
869.7 *’{ S | S5 LGL 810 : .

31.5 Ead of Borehole

z0
595 % STRAIN AT FAILURE
]




MINISTRY CF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

ENGINEERING SERVICES BRANCH-GEOTECHNICAL OFFICE -~ SO MECHANICS SECTION
RECORD OF BOREHOLE N2 7
. WE. 32-73-02 LOCATION Co-ords. 16,605,610 N: 1,367,995 E. ORIGINATED BY BJS
pisT__ 2 wwy. Local BORING DATE Movember 1, 1974 COMPILED BY: BJIS
DATUM Geodetic BOREHOLE TYPE Hollew Stem Auger and Come CHECKED -BY .__ﬁ?__.
h 1L P 1 &= FOYNAMIC CONE PENETRATION LIQUAD LAt T ey =t
SOit_PROFILE SAMPLES £ |resistance mov PLASTIC LIMIT ———Wp | =&
o1 o ni 3 70__40 6o 80 16g 3 WATER CONTERT—w § 254 HAEY Bk
ELEV Slwiw 2] 2 [SHEAR STRENGTH we w oY 3 1 REMARKS
oEPth DESCRIFTION “i=| > L] 8 |o unconmmen + FIELD VANE ° ' dr S
el 21" |71 8 jeouck rRiaxial x 1a8 vane §\WATER CONTENT % Cowe b
802.6 Ground Level *» £ ELEV 10 20 - 30 GRSASLCL
0.0 y . | ‘ o
L ss TT N
AZ 1SS Tz Z : ;
JBrown W 5TEE g —~ . N 118 58 23
Gre
o ’/ % 1SS :39 <l
Clayey sile, ’ A 33 53 gon .y
soxe sand, $ Z 55 55 o
traces of gravel by
flacial Till {
; (flactal Ti11) AT s
-4 f 880
5 Stiff ro Hard b
= 118 155 33
- S
9 g e
e 9 183 i35 ° 3611 58 27
L 144 579 o
- N
g ' 1866.6 iidi0ics |50 o
S 13501 Fine sand
i ) .
i 43
e Bense to Compact ", 1.85 36
& I 860 ] ,
e N ;
& Crey F.oi120ss (23 : o Sfreeical
'u , - N N b 3 i &
) .
ot f.{13Tss 312
O - asn
[s%6.6 -,
-
56.0 s
// - .
Clayey silt, some 4 14 183 | 98 ) s i r
A 0 :
sand, traces of LA B& ’ L
1 AL5 S5 97 1 1:19:59 21}
¢ grave] ¥ : e
i & : |
{Clacial Tiil) Pqrimncompi g
§ 230
Hard Ve o
. A YI7 1SS |57 < 31861 20}
Grey A :
1%
18 (55 115
5 LY 820
JZ( ECRECEETS i
A
4 i
Is10.5 (A} 810
@ . 92.0 | Fine sand with silr| ". s
806.1 Compact 2 B L doge 200t
96.3 End of Borehole o ;
ote: Water level not
established.
20
1535 % STRAIN AT FAILURE
- i0




PERCENT PASSING

NOV. 73 FF-5-22

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM
‘ SAND GRAVEL
CLAY & Sur Fine 1 Medium | Coarse Fine | Coorse
0o MINISTRY SIEVE DESIGNATION 70 200 W0 W0 5050 40 30 @ & w0a . R OB 2"2‘&"3;
..»«MMNM' e
e} - - e o
MMW:;M e M"/

20 M" i WM”__MM 10
&0 #4‘ ,w'“" M 20

AL

)

70 . 30

5
&0 40
50 ; 50

A
!P‘""i  :: ‘
&0 ff‘- ety ~{ 80
A b {GLACIAL TILL)
. i CLAYEY SIT .
SOME [SAND, TRACES (DF \GRAVE
20 80
10 90
’ [T 1 1 [ TITT1 [T [ TT11 110
§ ‘é § ég - 8 2 3= 01 0-5 10 2 3 4 10 20 30 40 506070

GRAIN SIZE IN MILLIMETERS

FIG. 1

we. 32-73-02
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PERCENT. PASSING

NOV.73  FF-5.22

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SIU Fine I Medium | Coarse Fine | Coorse
w00 MINISTRY SIEVE DESIGNATION 270 200 W0 100 4050 40 30 20 8 10 o A LY 2"2!§';l:
0 W
60 %0
70 30
00 : AO
50 50
&0 - &0
(GLACHIAL TiLY)
" CLAYEY SUT v
SOME SAND, TRACIES OF |GRAVHL «
20 — 80
10 20
o [T 1 l l 11 T 1T S O I 1
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002
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004
00s

o~ ) - 0 01 o8 1-0 2 3 48 10 9 30 40 506020
© [~] (? [ : B

o1
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‘»'% {Rev. Jon,

‘N« STANDARG PEMETRATION RESISTANCE -

ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

PENETRATION RESISTANCE

- THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
12 INCHES INTO THE SURSQIL. DRIVEN BY MEANS OF A 140 POUND HANMMER FALLING FREELY A DISTANCE OF 30 INCHES:

DYNAMIC PENETRATION RESISTANCE : -~ THE HUNBER OF BLOWS REQUIRED TQ ADVANCE A "2 INCH, &0 DEGREE - CONE, FITTED
TR THE EMD OF DRIt RODS. 12 INCHES INTO THE SUBSOR, . THE URIVING ENERGY BEING 3%Q FOOT. POUNDS: PER aLow. i

DESCRIPTION OF SOIL

CONSISTENCY ¢ LB/SQFT.
VERY SOFT Q- 250
SOFT 230 - 300
Finy %00 ~ 1000
STIFF 1000 - 2000
NERY STIFF 2000 -~ 4000
BARD > 4000

TERMS TO BE USEDR IN DESCRIBING SOH S~
TRACE < JO% ; SOME W-23 %, WITH 25-40% ,

THE CONSIST ICY OF COMESIVE SOILS AND THE RELATIVE DEWSITY OR DENSENESS OF COMESIONLESS SOILS ARE DESCRIBED.
W THE FOLLOWING TERNS ¢ - ' RN bl

‘WBLOWS/FY.

DENSENESS
YERY LOOSE 0~ &
LOOSE 4 -0
CONPACT 10~ 30
DENSE 30 -.50
VERY DENSE

> so.

> &40% SWTY, SANDY, GRAVELLY, CLAYEY ETC.

TYPE OF SAMPLE

S$  SPLIT SPOON

ws WASHED SAMPLE

ST  .SLOTTED TUBE SAMPLE
as AUGER SAMPLE

cs. CHUNK SAMPLE

T.W. TRINWALL OPEN
TP THINWALL PISTON
0.8 OESTERBERG SAMPLE
FS.  FOMW SAMPLE

R ROCK CORE

PH. SAMPLE ADVANCED HYDRALLICALLY
BA  SAMPLE ADVANCED MANUALLY

SoiL TESTS

) UNCONFINED COMPRESSION
YU UNCONSCLIDATED URDRAINED TRIAXWAL

CIU . CONSOLIDATED ISOTROPIC UNDRAINED TRIAXIAL

[43: - - DRAINED
cay " ANISOTROPIC - UNDRAINED
can - b DRAINED

L.V, LABOFLATORY VARE
EV. FIELD VANE

< CONSOLIDATION

s SENSITIVITY




FD~9b {Rev. Jon. 73)

.

ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

$0il. PROPERTIES GENERAL
e UNIT WEIGHT OF SOIL {BULX DENSITY) w -5, 416
72 UNIT WEIGNT OF SOLID PARTICLES e BASE OF NATURAL LOGARITHMS 2-7i83 ‘
T  UNIT WEIGHT OF WATER Ing,2 or ing NATURAL LOGARITHM OF & ; b
" UNIT DRY WEISKT OF soiL {DRY DENSITY) 09,00/ 10GE  LOGARITHM OF @ TO BASE 10
7' UNIT WESHT OF SUBMERSED SOIL 1 TINE
G SPECIFIC GRAVITY OF SOLID PARTICLES G« I g ACCELERATION DUE TO GRAVITY S
T A VOLUME R
e VOID RATIO w WEIGHT = S '
o POROSITY M MOMENT
w WATER CONTENT F FACTOR OF SAFETY
S, DEGREE OF SATURATION
W bouib L STRESS AND STRAIN
Wg  PLASTIC LT S
Is PLASTICITY INDEX ¥ PORE PRESSURE
We  SHRIKKAGE LT o NORMAL STRESS
" —wp o RORMAL EFFECTIVE STRESS (& IS ALSO u*m)
h LICUIBITY IRDEX «
fp x® SHEAR STRESS
- 3 LINEAR STRAIN
e CONSISTENCY INDEX = -!!-l;i ¥ SHEAR - STRAIN , |
Cmas VOO RATIO N LOOSEST STATE VY POISSON'S RATIO (& IS ALSO USED) e
Cmin ¥OID RATIO IN DENSEST STATE £ MODULLS OF LINEAR DEFORMATION { YOUNGS uonu».u&a )
Comax — & L] MODULUS ‘OF SHEAR DEFORMATION
o oEwsiTY moex - Cmon ~ Comin ¥ NODULUS OF COMPRESSIBILITY
RELATIVE  DENSITY Dr 1S M5S0 USED T‘ COEFFICIENT OF VISCOSITY

h HYDRAULIC HEAD OR POTENTIAL
9 RATE OFDischARGe EARTH _PRESSURE
» VELOCITY OF FLOW
i HYDHAULIC GRADIENT d DISTANCE FROM TO# OF WALL YO POINT OF A»ucnmu
K COEFFICIENT OF PERMEABILITY : OF PRESSURE ,
j SEEPREE FORCE PER UMIT VOLUME 3 ANGLE ‘OF WALL FRICTION , ; WS

, -Be K DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS
M,  COEFFICIENT OF VOLUME CHANGE “Treag SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS

ON WALLS

Ce 1ENT of paTIoN K,  COEFFICIENT OF EARTH PRESSURE AT REST

Ae

COMPRESSION INDEX =
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ELEV & @ W = 245 8 SHEAR STRENGTH kPa P N — DISTRIBUTION
DEPTH DESCRIPTION S13| & | 5[238] £ [o unconemep  + FiELDVANE Y %
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
275.44| Ground w 29 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 1 TOPSOIL S
50 mm TOPSO 1 SPT 21 o
(11)
275 Water Ingress @
FILL 1.5 m during
Brown, moist to wet, compact, drilling.
consisting of sand with trace gravel.
| 27392 _ _ _ _ _ _ _ _ __ _ _ _ 274
1.52
2 SPT 12 o
SILT, ML
Brow, wet, compact, trace fine sand. 273
| 27239
3.06 ¥y 125
) 1 3 SPT 14 [ | 174 3 30 44 24
- 272 (67)
4
Fal 271
¥ 200
21 4 SPT 21 o
4
Clayey SILT to Silty CLAY, CL-ML to 2 270
CL .
Grey, moist, stiff to very stiff, with 4
embedded sand and gravel (TILL). p
l 200
% 5 | SPT 25 o
§ 269
| /
; 268
g 75
% 6 SPT 22 O le— 214 5 15 5(() :)51
4" 81
| 267.06  __ __ __ __ __ __ __
8.38 267
SILT, ML
Grey, wet, compact. 7 SPT 24 266 ° 0 93 7
(100)
26558
9.91
265
Silty CLAY, CL o5
Grey, moist, hard. 8 | sPT | 32 — 191 |0 0 66 34
(100)
264
SPT | 33 263 o 0 94
(6)
- Water level
measured @
SAND, SP . 12.8 m on May
Grey, moist to wet, tr. silt. 262 31,2012 before
bailing.
10 | SPT 22 o
261
Continued Next Page
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 12-1-IEGl VETERANS FOUNDATIONS.GPJ ONTARIO MOT.GDT 2/6/12

Ministry of i -
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No 1 2 OF 3 METRIC
W.P. _ GWO-3033-11-00 LOCATION Veterans Memorial Parkway SE _ Northing - 4756823, Easting - 416987 ORIGINATED BY _ JL
DIST __ London HWY 401 BOREHOLE TYPE 110 mm ID H/S Auger COMPILED BY JL
DATUM Geodetic DATE 21.2.12-22.2.12 CHECKED BY EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
Gyl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| &= [ REMARKS
5 o |22 9 20 40 60 80 100 < |UMT  content LMT| SO &
2|5 ulzg| z ! . L — We w w [ 5% | cransize
L |lm| # 2 |25 © |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & = |z2| E ———— DISTRIBUTION
DEPTH é =) i > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 40 60 80 100 10 20 30 kN/m®> |GR SA SI CL
SAND, SP SPT | 98 260 o 192 -
Grey, moist to wet, tr. silt. (continued)
Water level
measured @
259 16.1 mon June
2,2012.
| 26852
16.92 1]
g
/ 258
43
5.: gk
2 225+
1 12 | SPT 91 257 211 3 31 48 18
cudk (66)
B 'V
U |
111
yank 256
d
I 255
Hep
d. \
1 25+
411 13 | SPT 95 254 [¢]
af
1h
Clayey SILT to Silty A8 253
CLAY, CL-ML to CL
Grey, moist to wet, hard, with ,
embedded sand and gravel (TILL), %0
occassional frequent wet silty sand "M
seams. chg 252
gl
P
b 251 225+
Tt 10| spr | 46 el 217 |4 24 53 20
PARE (73)
ré
7l
prdE 250
2edt
g 249
2y
A 11
¥ 248 225+
(11 15 | sPT | 82 o
d. /
y 4 247
| 24648 AU
28.96 -
Layered SAND & SILT, SMto ML 246
Grey, dense. /
Continued Next Page
43, 3. Numbers refer to © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 12-1-IEGl VETERANS FOUNDATIONS.GPJ ONTARIO MOT.GDT 2/6/12

Ministry of
Transportation

Ontario

Foundation Design

End of borehole.

RECORD OF BOREHOLE No 1 3 OF 3 METRIC
W.P. _ GWP 3033-11-00 Veterans Memorial Parkway SE _ Northing - 4756823, Easting - 416987 ORIGINATED BY _ JL
DIST __ London HWY 401 BOREHOLE TYPE 110 mm ID H/S Auger COMPILED BY JL
DATUM Geodetic 21.212-22.2.12 CHECKED BY EC
SOIL PROFILE w PENETR. RESISTANCE
byl = STANDARD @ DYN.CONE > |piastic NATURAL - qyp| = REMARKS
tz| 9 umr  MOISTURE “hyir £ 5 &
5 o | L8] @ 20 40 60 CONTENT z9
2% ulzg| z L . L " w w | 38 | cransize
o I o o 25 O |SHEAR STRENGTH kPa =
ELEV DESCRIPTION S| & = |z2| E ———— DISTRIBUTION
DEPTH <3| 7| 5|38 £ |o unconFineD Y %)
S zZ |£©| © |e QUICKTRIAXAL WATER CONTENT (%)
© w 20 40 60 10 20 30 kN/m®> |GR SA SI CL
Layered SAND & SILT, SM to ML
Grey, dense. (continued) J 0 51 43 7
244.50 (49)
30.94

UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 12-1-IEGl VETERANS FOUNDATIONS.GPJ ONTARIO MOT.GDT 2/6/12

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No 2 1 OF 3 METRIC
W.P. _ GWP 3033-11-00 LOCATION Veterans Memorial Parkway NW _ Northing - 4756861, Easting - 416949 ORIGINATED BY _ JL
DIST __ London HWY 401 BOREHOLE TYPE 110 mm ID H/S Auger COMPILED BY JL
DATUM Geodetic DATE 23.2.12-24.2.12 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  ‘conent UMITI S O &
2% ulzg| z ! . L — We w w [ 5% | cransize
ELEV L lao o o 2a O |SHEAR STRENGTH kPa
DESCRIPTION S| & - = ———— DISTRIBUTION
DEPTH é s [ > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
274.87| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00
| 27457) _300mmTOPSOL | 1|[SPT| 9 o 38 40 18 4
0.30 (22)
Mixed FILL
Brown/grey/black, moist to wet, loose 274
to compact, consisting of gravel, sand
silt and organics. 150 mm thick
buried topsoil at bottom of sampler.
273.04 2 | SPT 1 o
183 Buried TOPSOIL N2 273
| 272.74] ~assumed 300 mm. o
213 TT——————————— 1)
A
74 272
4 1 225+
41] 3 | sSPT | 16 o — 18.5 0 10 72 18
Brown 1 | (90)
gadh 271
NP4
qp3 ’
% 225+
- 4 | SPT 33 [e]
— - j 270
=F
i
1 269
Silty CLAY, CL A4 75
Moist to wet, stiff to hard, with f 5 SPT 15 — 182 5 18 53 24
embedded sand and gravel (TILL), A W © B (78)
occasional wet silt seams and :
partings. 411 268
G 9% 100
ey 4 6 | SPT| 15 267 ol o
. - 266 Water level
measured @ 8.9
% m on May 31,
T|SPT| 18 °© 2012 before
I bailing.
1) 265
a6 )
43
| 264200 _ _ _ _ _ _ _ _ __ _ _ _ _ i
10.67
8 | SPT | 28 264 o 0 1 87 12
SILT, ML (99)
Grey, wet, compact, occasional silty
clay partings.
2 ?%g% —————————————— - Water level
) 263 measured @
Silty CLAY, CL 11.5 m on June
Grey, moist, hard. 100 2,2012.
262.37 9 | SPT | 30 ) I i 183 | 0 6 44 50
12.50 (94)
262
Silty SAND, SM
Grey, wet, compact. sPT | 27 261 5] 0 8 10 1
()
260 |
Continued Next Page
+3,x 3. Numbers referto © "% UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 12-1-IEGl VETERANS FOUNDATIONS.GPJ ONTARIO MOT.GDT 2/6/12

Ministry of i -
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No 2 2 OF 3 METRIC
W.P. _ GWP 3033-11-00 LOCATION Veterans Memorial Parkway NW _ Northing - 4756861, Easting - 416949 ORIGINATED BY _ JL
DIST __ London HWY 401 BOREHOLE TYPE 110 mm ID H/S Auger COMPILED BY JL
DATUM Geodetic DATE 23.212-24.2.12 CHECKED BY EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
byl = STANDARD @ DYN.CONE > |piastic NATURAL - qyp| = REMARKS
tz| 9 umr  MOISTURE “hyir £ 5 &
5 0w |<8 @ 20 40 60 80 100 CONTENT z 9
2|5 ulzg| z ! . L — We w w [ 5% | cransize
L lao o o 1253 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & < | Z = ———— DISTRIBUTION
DEPTH |3 F|>(38 < [0 UNCONFINED + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 40 60 80 100 10 20 30 kN/m®> |GR SA SI CL
11 | SPT 24 )
Silty SAND, SM
Grey, wet, compact. (continued) 259
| 268.11) .
16.76 W] 258
g
£
A 257
a1 |
1x 225+
3411 12 | SPT 49 $ : 227 2 23 56 19
1 1 (75)
41| 256
dfat
44T
1
s 255
fl
i1t
¢ux 254
g
Silty CLAY, CL /
Grey, wet, hard, with embedded sand %l 225+
and gravel (TILL), occasional wet AH 13| SPT | 60 o
sand seams. 4 253
arg!
vy
4. _ 252
Vet
gl
,',_: k 251
A
I 225+
}'-“ 14 | SPT 43 te— 19.7 1 21 62 16
8 (78)
/ 250
.
3|1
|
14 249
24866 chdE
26.21 T
248
15 | SPT 94 D 0 20 78 2
SILT to Sandy SILT, ML 247 (80)
Grey, wet, very dense, with
occasional silty clay partingsand
seams.
246
245 1
Continued Next Page
43, 3. Numbers refer to © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 12-1-IEGl VETERANS FOUNDATIONS.GPJ ONTARIO MOT.GDT 2/6/12

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No 2 3 OF 3 METRIC
W.P. _ GWP 3033-11-00 LOCATION Veterans Memorial Parkway NW _ Northing - 4756861, Easting - 416949 ORIGINATED BY _ JL
DIST __ London HWY 401 BOREHOLE TYPE 110 mm ID H/S Auger COMPILED BY JL
DATUM Geodetic DATE 23.2.12-24.2.12 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| SO &
2% ulzg| z ! . L — We w w [ 5% | cransize
e o o 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & = |z2| E ———— DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 40 60 80 100 10 20 30 kN/m®> |GR SA SI CL
16 | SPT 85 o
244
243
SILT to Sandy SILT, ML
Grey, wet, very dense, with
occasional silty clay partingsand
seams. (continued)
242
17 | SPT 61 o 0 55 44 1
241 (45)
23082 KL 240
35.05 T
g
o)
Ruf 239
pal
A
1H 225+
3411 18 | SPT 52 238 | | 20.5 0 8 69 23
) (92)
Clayey SILT to Silty A |
CLAY, CL-ML to CL drdy
Grey, moist to wet, hard, with chdE
embedded sand and gravel (TILL), >
occassional frequent wet silty sand /d 237
seams. 7
4 41
fl
dip 236
1
a1 L 225+
Wl 19| sPT | 84 o
23479 g 235
40.08 1
Presumed hard Clayey SILT to Silty FdNE 4
CLAY TILL. ' B
234.13
4074 End of borehole.
+3,x3; Numbersreferto 150 |\ cONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity
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Appendix C
Laboratory Test Results
Grain Size Distribution Figures 1,2, 3,4 and 6

Plasticity Chart Figures5 & 7



ONTARIO MOT GRAIN SIZE LARGE CULVERTS 12-1-IEG1 VETERANS FOUNDATIONS.GPJ ONTARIO MOT.GDT 28/5/12

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ontario

Fill

SAND GRAVEL
CLAY & SILT : - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300um 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm ﬁmm 53.0mm 75.0mm
100 0
95 {
20 /D 10
85 /
80 20
75 /
70 /m/ 30
65
60 / /“/ 40
< o
§ 55 H/ %
< /E m
o 4
. ] LEGEND -
w
S 45 A E:)
& BH | SAMPLE SYMBOL u
40 60
/E 1 0.00  J
35
2 0.00 X
30 70
25
20 80
x| P
15
|
10 ./ N
L1
s - | | =
X ’f
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S Vo 3 Aly 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No 1
Transportation
GWP 3033-11-00

Veterans Memorial Parkway




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 12-1-IEG1 VETERANS FOUNDATIONS.GPJ ONTARIO MOT.GDT 28/5/12

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ontario

Sand, SP

SAND GRAVEL
CLAY & SILT : - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm Z.W 13.2mm 26.5mm 53.0mm 75.0mm
100 +// 0
95 / - /
) / / 10
85 / /
80 / / 20
) L
70 / 30
65 / /
60 40
o [ g
Z 55 %
1)
2  SNIIRY :
L 50 50
g / / / LEGEND g
x 45 8
& / / BH | SAMPLE SYMBOL u
40 60
/ / * 1 12.19 ®
35 7
/ 7 / 1 15.24 x
30 70
/ / 2 13.72 A
25 /
20 / 80
15
10 > ] 90
5 *
0 A—T—1 ] 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 S Vo 3 Aly 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No 2
Transportation
GWP 3033-11-00

Veterans Memorial Parkway




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 12-1-IEG1 VETERANS FOUNDATIONS.GPJ ONTARIO MOT.GDT 28/5/12

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT : : -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300um 600um 1.18mm 2.36mm 9.5mm 19.0mm 375mm  63.0mm
| | |
53um 106um Oum 425um m 2,00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
I ] P P ;
95 /*/
90 / / 10
85 ‘ /
80 / / 20
. £ /
70 / / 6 30
. L1
60 40
: 1
»n 55 2
3 / =
< W
o 4
L 50 50
z / LEGEND 5
g 45 4 ©
& / / BH | SAMPLE SYMBOL w
40 60
/ / 1 9.14 ®
35
/ / 1 30.48 X
30 70
o # Iﬂ 2 10.67 A
25
/ ? 2 27.43 *
20 80
? 2 33.53 ®
15 /‘
. | g = 2P e o
] | | /9/
5 | kT
1]
0 _&ﬁiﬁ& 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S Vo 3 Aly 221y

MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
@ Transportation

Ontario

GRAIN SIZE DISTRIBUTION
Sand and Silt to Silt, SM-ML to ML

FIG No 3

GWP 3033-11-00

Veterans Memorial Parkway




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 12-1-IEG1 VETERANS FOUNDATIONS.GPJ ONTARIO MOT.GDT 28/5/12

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY & SILT SAND GRAVEL
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm mm 53.0mm 75.0mm
100 0
95
) — - 10
- //V /
80 / 20
75 //‘
70 / 30
65
/e
60 40
[a]
2 z
@ % q Z
g G
s 50 - 50
8 LEGEND =
B g
o /A/ BH SAMPLE SYMBOL a
40 60
./ 1 3.05  J
35
1 18.29 X
30 A | X 70
/q/ d 1 24.38 A
25
/ -
20 —gr 80
=
A
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S Vo 3 Aly 221y

MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
@ Transportation

Ontario

GRAIN SIZE DISTRIBUTION
Clayey Silt, CL-ML

FIG No 4

GWP 3033-11-00

Veterans Memorial Parkway




ONTARIO MOT PLASTICITY CHART LARGE CULVE 12-1-IEG1 VETERANS FOUNDATIONS.GPJ ONTARIO MOT.GDT 28/5/12

Oct 75, FF-S-21

60
50 /
CH
" / /
. cl
z ‘\Qe
Z
i Ve
O
%
S
cL
& LEGEND
BH SAMPLE | SYMBOL
20
1 3.05 )
1 18.29 X
1 24.38 A
MH OH
10 /
oL-ML W
———————— —> M ol
ML 7 ML oL
0
0 10 20 30 40 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No 5

Ministry of
@ Transportation

Ontario

Clayey Silt, CL-ML

GWP 3033-11-00

Veterans Memorial Parkway




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 12-1-IEG1 VETERANS FOUNDATIONS.GPJ ONTARIO MOT.GDT 28/5/12

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ontario

Silty Clay, CL

SAND GRAVEL
CLAY & SILT : - -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| |
| | | | |||| 53um 106pum um um 850pm 2,00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 —— — — 0
& #—‘
95 =
L A— ] :%
. ETT] - "
85
: /
80 / 20
75 /C
70 ) ﬂ/ 4 30
. i gl
60 X 40
[a]
2 " .// _./ 2
3 ~ / Z
< W
o 4
L 50 50
& ~ o T LEGEND &
x 45 8
w /) ’( 4‘? BH | SAMPLE SYMBOL i
40 b 60
/*i’ - / 1 7.62 ™
35
o /fﬁ( 1 10.67 X
30 r 70
2 3.05 A
25 —./ =
d 2 6.10 *
20 A,/ 80
/
= 2 12.19 ®
15 —-4/
G 2 18.29 L]
10 90
2 24.38 O
5
2 36.58 A
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S Vo 3 Aly 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No 6
Transportation
GWP 3033-11-00

Veterans Memorial Parkway




ONTARIO MOT PLASTICITY CHART LARGE CULVE 12-1-IEG1 VETERANS FOUNDATIONS.GPJ ONTARIO MOT.GDT 28/5/12

Oct 75, FF-S-21

60
50 /
CH
) / /
R cl
X
> ‘\Qe
0 w
Z
i 30 7
O
%
S
CL
. LEGEND
/ BH SAMPLE | SYMBOL
20
1 7.62 °
®
1 10.67 b4
/ 2 3.05 A
MH OH
/‘ 2 6.10 *
10
5 A ﬁ / 2 12.19 ®
AN W 2 18.29 &
———————— —7 M Ol 2 24.38 @)
7
0 ML 7 ML oL 5 36.58 N
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No 7

Ministry of
@ Transportation

Ontario

Silty Clay, CL

GWP 3033-11-00

Veterans Memorial Parkway
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APPENDIX D

LIMITATIONS OF REPORT

The conclusions and recommendations given in this report are based on information determined at the
testhole locations. Subsurface and groundwater conditions between and beyond the testholes may differ
from those encountered at the testhole locations, and conditions may become apparent during
construction which could not be detected or anticipated at the time of the site investigation. It is
recommended practice that the Soils Engineer be retained during construction to confirm that the
subsurface conditions throughout the site do not deviate materially from those encountered in the
testholes.

The comments made in this report on potential construction problems and possible methods are intended
only for the guidance of the designer. The number of testholes may not be sufficient to determine all the
factors that may affect construction methods and costs. For example, the thickness of surficial topsoil or
fill layers may vary markedly and unpredictably. The contractors bidding on this project or undertaking
the construction should, therefore, make their own interpretation of the factual information presented and
draw their own conclusion as to how the subsurface conditions may affect their work.

The benchmark and elevations mentioned in this report were obtained strictly for use in the geotechnical
design of the project and by this office only, and should not be used by any other parties for any other
purposes.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it,
are the responsibility of such third parties. Infrastructure Engineering Group Inc. accepts no
responsibility for damages, if any, suffered by any third party as a result of decisions made or actions
based on this report.

This report does not reflect the environmental issues or concerns unless otherwise stated in the report.

The design recommendations given in this report are applicable only to the project described in the text
and then only if constructed substantially in accordance with the details stated in this report. Since all
details of the design may not be known, IEG recommends that we be retained during the final design
stage to verify that the design is consistent with our recommendations, and that assumptions made in our
analysis are valid.
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Aerial view of the existing Highway 401 Interchange @ VMP

West Elevation of VMP Structure



East Elevation of VMP Structure

VMP Looking South



VMP Looking North





