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FOUNDATION INVESTIGATION REPORT
RETAINING WALL NORTH OF GRAND RIVER
RECONSTRUCTION AND WIDENING OF HIGHWAY 8
FROM 1.0 KM NORTH OF GRAND RIVER, SOUTHERLY
TO SPORTSWORLD DRIVE, KITCHENER, ONTARIO
G.W.P. 277-97-08

Geocres Number: 40P8-152

PART 1: FACTUAL INFORMATION

I INTRODUCTION

This report presents the factual findings obtained from a foundation investigation conducted for a
proposed retaining wall to be constructed in connection with the planned widening of Highway 8 in
Kitchener, Ontario.

Highway 8 will be widened from four to eight lanes from | km north of the Grand River southerly
to Sportsworld Drive. The project will require widening of an existing deep cut between Stations
13+400 and 13+650 located north of the Grand River.

A foundation investigation was previously carried out for the deep cut, and the results were
documented in a report dated June 27, 2007 (Geocres No. 40P8-148). Since that time, the design
has evolved to include a retaining wall within the cut section. This report presents information
obtained from boreholes drilled along the proposed retaining wall alignment as well as data from
the previous deep cut investigation.

The purpose of this investigation was to explore the subsurface conditions along the retaining wall
alignment and, based on the data obtained, to provide a borehole location plan, records of
boreholes, stratigraphic profiles, laboratory test results and a written description of the subsurface
conditions. A model of the subsurface conditions was developed from the data obtained in the
course of the investigation.

Thurber carried out the investigation as a sub-consultant to Morrison Hershfield Limited, under the
Ministry of Transportation Ontario (MTO) Agreement Number 3005-E-0035.

: [
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2 SITE DESCRIPTION

The site is located along existing Highway 8 in Kitchener, Ontario. In the project area, Highway 8
rises in a northerly direction from near elevation 295 m at the Grand River bridge to near elevation
303 m at the north limit of the deep cut section. The existing cut section is approximately 250 m in
length with a depth of up to 13 m below the adjacent tableland.

The ground surface on the tableland above the cut typically rises from about elevation 307 m at the
north limit fo elevation 310 m near the centre, and then falls gradually to elevation 308 m near the
crest of the slope to the Grand River. The valley slope to the river is some 25 m high and inclined
at approximately 2H:1V. Trees, brush and several residential dwellings are present on the
tablelands.

Geologically, the site area is located within the physiographic region known as the Waterloo Hills,
which is characterized by sandy hills consisting of ridges of sandy till as well as kames and kame
moraines, with outwash sands occupying the intervening hollows. Locally, the Grand River
spillway system contains alluvial terraces of uniform sandy and gravelly materials. The soils
overlie Silurian limestone bedrock of the Guelph Formation.

3  SITE INVESTIGATION AND FIELD TESTING

The site investigation and field testing for the current study (retaining wall) were carried out
between May 16 and 22, 2008 and consisted of drilling and sampling six boreholes (Nos. 08-04 to
08-09) to depths of 6.7 to 20.1 m. The site investigation for the previous (deep cut) study was
carried out during the period September 19 to 25, 2006 and consisted of drilling and sampling six
boreholes (Nos. 06-28 to 06-33) to depths of 12.5 to 20.1 m.

The approximate borehole locations are shown on the Borehole Locations and Soil Strata Drawings
in Appendix D. 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 all borehole locations.

Permission to Enier was obtained before entering private properties.

Hollow stem augers were used to advance the boreholes. Samples were obtained at selected
intervals using a split spoon sampler in conjunction with Standard Penetration Testing (SPT). A
member of Thurber’s engineering staff supervised the drilling and sampling operations on a full
time basis. The inspector logged the boreholes, visually examined the recovered samples, and
transported them io Thurber’s laboratory for further examination and testing.

Standpipe piezometers, consisting of 19 or 25 mm PVC pipes with slotted tip, were instailed in
selected boreholes to monitor groundwater levels. The remaining boreholes were grouted on
completion of drilling. The completion details of the boreholes and piezometers are shown in
Table C1 of Appendix C. The piezometers will be decommissioned in accordance with MOE
Reg. 903.
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4 LABORATORY TESTING

The recovered soil samples were subjected to Visual identification (VI} and to natural moisture
content determination. The results of this testing are shown on the Record of Borehole sheets in
Appendix A. Approximately 25% of the recovered samples were also subjected to grain size
distribution analyses (sieve and hydrometer) and Atterberg Limits testing. The results of this
testing program are shown on the Record of Borehole sheets in Appendix A and on the figures
contained in Appendix B.

5 DESCRIPTION OF SUBSURFACE CONDITIONS

Details of the encountered soil stratigraphy are presented on the Record of Borehole sheets in
Appendix A and on the Borehole Locations and Soil Strata Drawings in Appendix D. An overall
description of the stratigraphy 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 site was found to be underlain by a unit of sand to silt, overiying silty clay till
with interbeds of sandy silt till and sand and gravel. A deposit of sandy silt to silty sand till
underlies the cohesive till. More detailed descriptions of the individual strata are presented below.

51 Topsoil

A 100 to 275 mm thick layer of topsoil was encountered at the ground surface in all
boreholes. 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 Sand Fili

A layer of sand fill extending to 1.4 m depth (elevation 306.6 m) was encountered below
the topsoil in borehole 06-33. The £ill was loose with a recorded SPT N-value of
8 blows/0.3 m. The moisture content was about 10%.

5.3 Sand to Silt and Sand

Native deposits of brown, non-cohesive sand to sili and sand were encountered below the
topsoil and fill in all boreholes. These deposits typically contained a trace to some gravel
and locally contained cobbles.

SPT N-values in the sand/silt deposits varied widely from 7 to 63 blows/0.3 m penetration,
with several counts exceeding 50 blows/0.15 m. The relative density indicated by the
MN-values ranges from loose to very dense. It must be noted however that N-values of less
than 10 blows (loose) were relatively isolated, and that N-values greater than 50 may
reflect the presence of cobbles or boulders.

Moisture contents in this maierial varied significantly friom 1 to 22%.
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Grain size distribution results for the sand fo silt and sand are presented on the Record of
Borehole sheets and Figures B, B2 and B9 of Appendix B. The results of laboratory tests
carried out on 12 samples were as follows:

Gravel % 0o 26

Sand % 13to 95

Silt % 44 to 81 (where hydrometer was conducted)
Clay % 3 to 14 (where hydrometer was conducted)

Silt & Clay % 5 to 24 (sieve analysis only)

The lower boundary of the sand/silt material was encountered at depths of 1.4 to 6.3 m,
generally increasing towards the south (elevation 301.7 to 306.1 m, highest near
Station 13+500).

5.4 Silty Clay Till

The upper sand/silt layer is underlain by a deposit of brown to grey silty clay till. The
upper boundary at which clay till was first encountered in the boreholes ranged from
depths of 1.4 to 9.2 m (elevation 298.8 to 306.1 m). The lower boundary was encountered
at depths of 10.7 to 16.0 m (elevation 294.0 to 296.7 m). Boreholes 08-04 and 08-05 were
terminated in the clay till at 6.7 and 9.8 m depth.

In five boreholes, a 0.5 to 2.8 m thick layer of sand and gravel to gravelly sand was
encountered within the clay till, typically within 0.7 to 1.5 m of the upper boundary of this
unit. At two locations {borcholes 06-33 and 08-05), the sand and gravel was encountered
between the upper sand deposit and the clay till. Zones of sandy silt to silty sand till, 1.3 to
3.5 m thick, were also encountered in or above the clay till in three boreholes (boreholes
06-31, 06-32 and 08-08).

Standard Penetration Tests conducted in the clay till yielded N-values ranging from 25
blows/(.3 m penetration to 50 blows/0.075 m, indicating a very stiff to hard consistency.
The higher N-values may reflect the presence of cobbles in the till. In borehole 08-04,
N-values of 7 to 24 were obtained, indicating a firm to very stiff consistency.

Moisture contents generally ranged from 10 to 20%, with localized values as Tow as 3%
likely resulting from the presence of gravel particles in the sample tested.

The results of grain size analyses carried out on [7 samples are tabulated below. One other
sample from near 3.4 m depth in borehole 08-06 indicated a coarser gradation, with 13%
gravel and 26% sand.

Gravel % Cto 3
Sand % ftol15
Silt % 33to 51

Clay % 36to 65

[
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Liguid Limit 28 to 51
Plastic Limit 14 to 21

The Atterberg Limits indicate that the silt clay till varies from a CL to marginal CH
classification (low to high plasticity).

The grain size distribution curves for the samples tested are shown in Figures B4, BS, B11
and B12, Appendix B. The Atterberg Limits are plotted on Figures B7, B8, Bl4 and B15.

Glacial till is known to contain cobbles and boulders.

5.5 Sand and Gravel te Gravelly Sand

Localized deposits of sand and gravel to gravelly sand were encountered within or above
the silty clay till stratum in seven boreholes. The sand and gravel deposits were 0.5 to
2.8 m thick, with an upper boundary contacted at depths of 2.1 t0 9.2 m (elevation 299.8 to
304.6 m).

SPT N-values in the sand and gravel layers ranged from 22 to 88 blows/0.3 m, indicating a
compact to very dense condition. Moisture contents ranged from 5 to 20%. The results of

grain size analyses conducted on five samples of this material (Figures B3 and B10) were

as follows:
Gravel % 33to 56
Sand % 37t0 56
Sitt & Clay % 61to 13
5.6 Interbedded Sandy Silt to Sifty Sand Tiil

Zones of sandy silt to silty sand till were encountered within or above the clay till locally in
boreholes 06-31, 06-32 and 08-08. These zones ranged in thickness from 1.3 to 3.5 m,
with upper boundaries at depths of 5.1 to 10.4 m (elevation 299.6 to 304.8 m).

N-values of 25 blows/0.3 m to 50 blows/0.1 m were obtained, indicating a compact to very
dense condition. Moisture contents ranged from 6 to 12%. The results of grain size

analyses conducted on two samples of this material are included on Figures B6 and B13.

8.7 Sandy Silt to Silty Sand Tilk

Very dense, grey sandy silt to silty sand till was encountered below the clay till in ail
boreholes except boreholes 08-04 and 08-05. The upper boundary of this till was
encountered at depths of 10.7 to 16.0 m {elevation 294.0 to 296.7 m). Drilling was
terminated in the till at depths of 11.0 to 20.1 m (elevation 288.0 to 296.4 m).

All SPT test conducted in the silt/sand till deposit achieved 50 blows for less than 150 mm
of penetration, indicating a very dense condition. Moisture contents from this deposit
ranged from 4 to 12%, with one value of 19% obtained locally.

THURBER
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The results of the grain size distribution analyses conducted on nine samples are presented
on Figures B6 and B13. The results are summarized below. Glacial till is known to
contain cobbles and boulders.

Gravel % 2 to 24 (typically 2 to 6)
Sand % 27to 48
Silt % 28 t0 53
Clay % 11to0 16
5.8 Groundwater Conditions

The sand and gravel and/or upper sand/silt deposits immediately above or within the upper
part of the clay till unit were described as wet in eight of the borecholes. The wet conditions
indicate that groundwater may be perched in the non-cohesive soils above or within the
less permeable clay till.

Standpipe piezometers were installed in selected boreholes to monitor water levels after
driiling. The water levels measured in the piezometers are summarized in Table 5.1.

Table 5.1 — Measured Groundwater Levels

Water Level (m)
Borehole Date Depth Elevation
18-Sept-2006 113 2958
20-Sept-2006 11.4 295.7
06-28 21-Sept-2006 114 2957
22-Sept-2006 11.5 295.6
29-Sept-2006 11.5 295.6
20-Sept-2006 17.0 2012
06-20 21-Sept-2006 13.4 2948
22-Sept-2006 13.3 2049
29-Sept-2006 13.3 294.9
21-Sept-2006 11.8 298.7
06-30 22-Sept-2006 12.2 208.3
29-Sept-2006 15.9 294.6
21-Sept-2006 19.7 290.3
06-31 22-Sept-2006 14.5 295.5
29-Sept-2006 16.3 293.7
06-32 29-Sept-2006 17.5 291.7
22-Sept-2006 16.0 2682.0
06-33 25-8ept-2006 17.5 290.5
29-Sept-2006 17.6 290.4
0805 22-May-2008 43 3023
19-Aug-2008 Destroved -
08-07 22-May-2008 16.5 291.9
19-Aug-2008 14.0 (damaged) 294 .4
08-00 22-May-2008 17.4 2616
19-Aug-2008 17.3 201.7

- )
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The above values are short-term readings and seasonal fluctuations of the groundwater
level are to be expected. In particular, the groundwater level may be at a higher elevation
after the spring snowmelt or afier periods of heavy rainfall. Further, perched water may be
encountered at higher levels in zones of more permeable sand and gravel, or sand/silt
above or within the clay till.

6 MISCELLANEOUS

Thurber Engineering Ltd. selected the borehole locations in the field relative to existing site
features with consideration of access restraints, terrain conditions, and utility locations. Calton
Dietz Inc., retained by Morrison Hershfield, subsequently established the co-ordinates and ground
surface elevations at the staked borehole locations.

All-Terrain Drilling of Waterloo supplied and operated the drilling and sampling equipment used
for the investigation. Full time supervision of the field activities, including obtaining utility
clearances, was carried out by Mr. Stephane Loranger and Mr. Keli Shi.

Interpretation of the field data and preparation of the investigation report were conducted by
Mr. Murray Anderson, P.Eng. Overall supervision of the field program and review of the report
was provided by Mr. Alastair Gorman, P.Eng. The report was reviewed by Dr. P.K. Chatterji,
P.Eng., a Designated Principal Contact for MTO Foundations Projects.

Thurber Engineering Ltd.
Murray R. Anderson, P.Eng., M.Eng.
Senior Geotechnical Engineer

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

P.K. Chatterji, P.Eng., Ph.D.
Review Principal
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Appeadix A

Record of Borehole Sheets




SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION PARTICLE SIZE
Boulders Greater than 200mm
Cahbles 75 to 2060mm
Gravel 4,75 to 75mm

Sand 0.075 to 4.75mm
Silz 0.002 to 0.075mm
Clay Less than 0.002mm

COARSE GRAIN SOIL DESCRIPTION (50% greater than 0.0735mm)

TERMINOLOGY

Trace or Oceasional

Some

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

TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)

VISUAL IDENTIFICATION
same

same

5 to 75mm

Not visible particles to Smm

Non-plastic particles, not visible to

the naked eye
Plastic particles, not visible to
the naked eye

PROPORTION
Less than 10%
10 t0 20%
2010 35%
3510 50%

DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPT N
STRENGTH (kPa) VALUE

Very Soft 12 or less Less than 2

Soft 12 025 2to 4

Firm 25t0 50 4108

Stiff 50 to 100 §to 13

Very Stiff 100 o 200 15030

Hard ’ Greater than 200 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

3) Pocket Penetrometer

TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)

DESCRIPTIVE TERM SPT *N" VALUE
Very Loose Less than 4
Loose 410 10

Compact 10 to 30

Dense 30 to 50

Very Dense Greater than 50

LEGEND FOR RECORDS OF BOREHOLES

SYMBOLS AND S8 Split Spoon Sample WS Wash Sample AS Auger (Grab) Sample
ABBREVIATIONS TW Thin Wall Shelby Tube Sample TP Thin Wall Piston Sample

FOR PH Sampler Advanced by Hydrautic Pressure  PM Sampler Advanced by Manual Pressure
SAMPLE TYPE WH Sampler Advanced by Self Static Weight RC Raock Core SC Soil Core

Undisturbed Shear Strength
Sensitivity = —--- -
Remoulded Shear Strength

. Water Eevel
Cpen Shear Strength Determination by Pocket Penetrometer

SPT ‘N” Value Standard Penetration Test “N* Value — refers {o the number of blows from a 63.5kg hammer free falling a
height of 0.76m to advance a standard 30 mm outside diameter split spoor: sampler for 6.3 m depth into undisturbed ground.
DCPT Pynamic Cone Penetration Test — Continucus penetration of a 50 mm outside diameter, 60° conical
steel point attached to “A” size rods drivenr by a 3.5 kg hammer free falling a height of 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 inte undisturbed grouad.



UNIFIED SOILS CLASSIFICATION

GROUP
MAJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GW Well-graded gravels or gravel-sand mixtures, little or
GRAVEL no fines,
AND GP Poorly-graded gravels or gravel-sand mixtures, fittle
GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures.
GRAINED GC Clayey gravels, gravel-sand-clay mixtures.
SOILS SwW 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-siit mixtures.
SC Clayey sands, sand-clay mixtures,
ML Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CL Inorganic clays of low to medimﬁ plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (W <30%).
GRAINED Wi < 50% ol Inorganic clays of medium plasticity, silty clays.
SOILS (30% < W, < 50%).
OL Organic silts and organic silty-clays of low plasticity.
MH Inorganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, elastic silts,
CLAYS CH Inorganic clays of high plasticity, fat clays.
Wy > 50% OH Organic clays of medium to high plasticity, organic
silts.
HIGHLY Pt Peat and other highly organic soils.
ORGANIC
SOILS
CLAY SHALE
SANDSTONE
SILTSTONE
CLAYSTONE
COAL




EXPLANATION GF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION

Fresh (FR)
Fresh Jointed (FJ)

No visible signs of weathering.

Weathering limited to the surface of major

SYMBOLS

Vi

discontinuities. CLAYSTONE
Slightly Weathered Penetrative weathering developed on open discontinuity | r———
(SW) surfaces, but only slight weathering of rock material. - SILTSTONE
Moderately Weathered Weathering extends throughout the rock mass, but the
(MW) rock material is not friable. SANDSTONE
Highly Weathered Weathering extends throughout the rock mass and the
(HW) rock is partly fifable. COAL
Completely Weathered Rock is wholly decomposed and in a friable condition, i ]
(CW) but the rock tayxture and structure are preserved. W Bedrock (general)
DISCONTINUITY SPACING STRENGTH CLASSIFICATION
Rock Approximate Uniaxial Field Estimation
Bedding Bedding Plane Spacing Strength Compressive Strength of Hardness*
(MPa) (psi)
Very thickly bedded Greater than 2m Extremely Greater than  Greater than  Specimen can only
Strong 250 36,000 be chipped with a
Thickly bedded 0.6 to 2m : geological hamtmer
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 to 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 Medium 25.0t0 50,0  3,500t0 Breaks under
Strong 7,500 single biow of
TERMS geological
hammer.
Total Core Recovery: Core recovered as a percentage | Weak 5.01t025.0 75010 3,500 Can be peeled by a
(TCR) of total core run fength. pocket knife with
difficulty
Solid Core Recovery:  Percent Ratio of solid core of Very Weak 1.0t0 5.0 150 to 750 Can be peeled by a
(SCR) full cylindrical shape pocket knife,
recovered. Expressed with crambles under
respect to the total length of firm blows of
core rumn. . .
geological pick.
Rock Quality Total fength of sound core Extremely 0.25t0 1.0 35t0 150 Indented by
Designation: recovered in pieces 0.1m in Weak thumbnail
(RQD) length 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
(FI) per 0.3m of core run.
L)
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RECORD OF BOREHOLE No 06-28 10F2 METRIC
G.W.P.__ 277-97-00 LOCATION Hwy 8 Widening, Grand River to Sportsworld Dr. N 4 80949824 E 230248.78  ORIGINATEDR BY _SL)
HWY 8 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodatic DATE 2006-09-19 - 2008-09-18 CHECKED BY MEF
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#
¥
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Wet .
vebs | ss | 27 ° 33 54 13
. SI+CL]
. 302 ( )
Occasional cobbles 30
8 38 38 G
300.1
7.0 Sitty CLAY, trace sand, trace gravel % 300
Hard /’@
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Continued Next Page - 20
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Sensitivity EE (%) STRAIN AT FAILURE
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») Ministry of B
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I'ﬂain THARTRER
RECCORD OF BOREHOLE No 06-28 20F2 METRIC
G.W.P.__ 277-97-00 LOCATION Hwy 8 Widening, Grand River to Sportsworld Dr. N4 800499.24 E 23024875  ORIGINATEDBY st
HWY s BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY _ MFA
DATUM _Geodetic DATE 2006-09-19 - 2006-09-19 CHECKED BY ___MEF
DYNAMIG CONE PENETRATION
SOIL PROFILE SAMFLES 5 %'{_3 RESISTANCE PLOT “o ame | MARAL = | REMARKs
MOISTURE
- ol 51 @ 20 40 80 B0 100 M CONTENT L = &
= wlsE) = : : . : ! wp w w.| 24 | GRAINSIZE
o lm] W i O |SHEAR STRENGTH kPa =
ELEV DESCRIPTION |2 % iz e e * o DISTRIBUTION
DEPTH |31 F 133 < |O UNCONFINED + FIELD VANE . ¥ %)
El= ZIEC| @ |e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previcus Page . 20 40 60 B0 100 e wiim3 Jor sA = oL
¥}
A
;g % 287
7
‘ﬂé
i9%
r??
bad 9 33 [
)
|
% 296
4
205.5 o ¥
1.6 3andy SILT, some clay, trace gravel &
Very Dense
Grey 4 N
(TILL) 4 295
Jiwiss | s
2946
125 END OF BOREHOLE AT 12.50m. Y
Piezometer installation consists of
25mm diameter Schadule 40 PYC pipe
with a 1.52m siotted screen.
WATER LEVEL READINGS:
DATE  DEPTH(m)  ELEV.(m)
18/09/08 1132 295.76
20/09/06 1135 265.73
24/09/06 1141 295.67
22/08/06  11.45 295.63
28/00/06 1149 295.59
+ 3 w3, Numbers refer to 15_$_5
. " Sensitivity 7 (%) STRAIN AT FAILURE
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} Ministry of
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Ontaric —
RECORD OF BOREHOLE No 06-29 10F 3 METRIC
G.W.P._ 277.97-00 LOCATION Hwy 8 Widening, Grand River to Sportsworld Dr. N 4 803 480.35 E 230 275.72 ORIGINATED BY _siL
HWY 8 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2006-09-19 - 2006-08-20 CHECKED BY MEF
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dgl| 2 PasTc i v ] & REMARKS
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2% “1zE] z ! R—— wp w wo b O | cramsize
ELEV LlE| W | 2128| @ |SHEARSTRENGTHkPa =
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DEFTH | 2] F =|238| 2 |o unconrineD + FIELD VANE T %)
El= #lgo© L |8 QUICKTRIAXIAL X LABVANE | VATER CONTENT (%)
308.2 w 20 40 B0 8O 100 20 40 60 km? |GR SA St CL
007 TOPSOIL: (200mm), biack e ]
0.2 SAND, some gravel, trace silt, with S 308
cabbles
Compact to Very Dense
Brown
Moist
1] s8] 14 o
307
2882 o
306
3| ss | 48 o
becoming sand and gravel a8 0
(Si+CL)
4 | s5 | 50/ o
125 305
304.4
38 Silty CLAY, trace sand
Hard z/’é
Grey :?é 304
(TILLYCT) ﬁ 2
:gy/
ﬁ.ﬁ' 5| ss | o
e
X4
—;;
e, 303
A
.
A3
%
1
)
71 302
’éé 6| ss | 52 o B 0 1 80 49
o
ot
iz
7
‘/? 301
%
o
75
.
: f?’ 7| ss | 48 o
>§/
%7 300
1
%7
1
4/%
ré/
.
i 299
g( & |ss s o
4
,?é
inved Nexl P
Cantived Nexl Page +3 w3 Numbers refar to 15$5 "
' 7 (%) STRAIN AT PAILURE

Sensitivity




11/26/08

ONTMTAS 7838.GPJ

Sensitivity 0

(%) STRAIN AT FAILURE

Ministry of ]
ransportation
Ontario ﬂn
THLIFSEEM
RECORD OF BOREHOLE No 06-29 20F3 METRIC
GW.P.__ 277-97-00 LOCATION Hwy 8 Widening, Grand River to Sportsworld Dr. N 4 809 480.35 E 230 275.72 CRIGINATED BY SLL
HWY 8 BOREHOLE TYPE __ Hollow Stem Augers COMPILED BY MEA
DATUM _Geodetic DATE 2006-08-19 - 2006-09-20 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o ﬂ RESISTANCE PLOT T
] I FLASTIC uRAL Liouin e REMARKS
. 'q‘: % [} LIMET MOISTURE wr] ES 2
R a £ (,Z'J 2|0 4'9 ﬁl(] BIO 1([)0 CONTENT % % GRAIN SIZE
ey gl w | 2[o5) O [SHEARSTRENGTHKPa ve . L E
DESCRIPTION HEs |25 = Qi DISTRIBUTION
DEPTH é 35 K == 8 ok § O UNCONFINED + FIELD VANE ¥ (o)
El = z EOF O |e QUCKTRAXAL X LaBVANE | WATER CONTENT (%)
Gontinued From Previeus Page W 20 40 80 80 100 20 40 60 wim3d |GR sA 81 CL
%/
“»
é% 288
vy
;«/lﬂ.
%%
I
ré?
A o | ss I
é/ 1 0 2 3F #1
réﬁ
;/ 287
"2%
£
%%
7
2%
206.3 i
11.9]  SILT and SAND, trace clay, trece {5
gravel K
Very dense 53 206 =
Grey
Maist: {TILL)}
l?gﬁ
85 ° 2 41 41 16
294
- [ .
I3 &8 293 (5]
e 29
ty
- 281
A
Ay R a0
]
289
288.3 535 o
Continued Next Page 20
+3 w3, Numbers refer to 1545
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CNTMTAS 7938.GPJ

Ministry of
Transpartation n s
Ontario oo
RECORD OF BOREHOLE No 06-29 30F3 METRIC
GW.P.  277.97-00 LOCATION Hwy 8 Widening, Grand River to Sportsworld Pr. N 4 809 480.35 E 23027572 ORIGINATED BY SLL
HWY 8 BOREHOLE TYPE __Hallgw Stem Augers COMPILED BY __MPA
DATUM _Geodetic DATE 2006-09-19 - 2006-09-20 CHECKED BY MEF
SOIL PROFILE SAMPLES | o w RN GG GENETRATION
i 2 PLASTIC NATURAL LiauD [ REMARKS
=2 3 LT MOISTURE. e = L 8
5 w|=2E] & 20 40 6O B0 100 GONTENT z 4
218l w| 45(22] 2 e — wp w wo| 38 | cransize
ELEV Eid| W | 2|25] & |SHEARSTRENGTHkPa
DESCRIPTION =S & |28 & e ] DISTRIBUTION
DERTH is| F >|a&| = |o UNCONFINED + FIELD VANE ¥ %)
B2 z EC] L |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued Frem Previous Page w 20 40 B0 B0 100 20 40 80 knvm3 |er sa 31 cL
198] " END GF BOREHOLE AT 19.94M, A5
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH(m)  ELEV.{m)
20/00/08  17.00 291.18
21/08/06  13.38 294.81
22/08/06  13.28 294.91
29/09/06  13.33 294.86
+3 % Numbers refer to 15_@5
' o (%) STRAIN AT FAILURE

Sensitivity




11/26/08

ONTMT4S 7538.GPJ

yinistw gf " m
ransportation
Ontario ﬂ ‘
RECORD OF BOREHOLE No 06-30 10F 3 METRIC
GW.P.__ 277-97-00 Hwy 8 Widening, Grand River to Sportsworld Br. N 4 809 440.12 £ 230 337,88 ORIGINATED BY SLL
HWY 8 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY MFA
DATUM _Geodetic 2006-09-20 - 2006-09-20 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x ;{ RESISTANCE PLOT pagrg | NATRAL = REMARKS
- £ MOISTURE - L
& alz3] @ 20 40 8 8 10 [ cww M| S5 &
#0| w g Ej 3 wp w wi| @ % | GRAINSIZE
ELEV olg| ¥ 21251 9 |SHEARSTRENGTEH kPa
DESCRIPTION =l = > Z|=5 [ L " s DISTRIBLUTICN
DEFPTH & 5 . > 8 b <>E O UNCONFINED + FIELD VANE ¥ (%)
Bl = z £ O] G |e QUICKTRIAXIAL X LAB VANE WATER CONTENT (%)
3105 u 20 40 60 B0 100 20 40 60 knvm3 Jor sa s oL
80 . =
1163 TOPSOH.: (250mm), black g;
0.3 SILT and SAND, trace gravel, trace :
clay
Loose to Compact 310
Brown
Maist
23] 8
309
308.5 88| 1 39 52 B
2.0 SAND, trace silt
Compact
Brown
Moist
85 28 308
35 24 0 95 5
307 {S1+CL)
306.5
4.0 SILT and SAND, trace gravel, frace
clay
Dense
Brown 306
Wet
33 35
305.0
5.5 Sitty CLAY, trace sand, frace gravei % 05
Gray /iﬁ
(L) :?3
%
304.3 A
62| SAND and GRAVEL, trace sit Lo,
Very dense :::;: 88 72
303.8 Gray Sete 304
8.7 Wat ;
Sitty CLAY, trace sand, frace gravel /%
Gray :2?
q032|  (THL) s
73] SAND and GRAVEL, trace sit L9,
Very dense LY 303
Grey Tete
Wat ol ss | a8 | 56 6
:;:: (SH+CL)
=0
:o'.
ool 302
.DQ!
"o
°°.l
°..l
301.3 o0
9.2 Silty CLAY, frace sand, trace gravel % S8 § 50/
Hard é —1 50y
Gray 4 ‘// 301
(TILLYCH) ;/4
%
Continued Next Page a0
s 3. Numbers refer to 15_¢_5

Sensitivity 10

(%) STRAIN AT FAILURE
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neew| IMinistry of
Transportation

Cntarie THURBER
RECORD OF BOREHOLE No 06-30 20F3 METRIC
GW.P.__ 277-97-00 LOCATION Hwy 8 Widening, Grand River to Sporisworld Br. N 4 809 440.12 £ 230 337.88 ORIGINATED BY _SLL
HWY 8 BOREHOLE TYPE _ Hollow Stemn Augers COMPILED BY MFa
DATUM _Geodetic DATE 2006-08-2C - 2006-08-20 CHECKED BY MEF
SOIL PROFILE SAMPLES w DYNAMIC CONE PENETRATION
E:J P RESISTANCE PLOT 2‘ FLASTIC NATURAL LA - REMARKS
= % 5] pnind MOSTURE el = E &
[ w|=28] & 20 40 8 80 100 CONTENT ERY)
2% 412 z e — wp w w | 58 | cramnsze
ELEV ala| & S3125 Q  |SHEAR STRENGTH kPa =
DESCRIPTION - 2|z & s e CISTRIBUTION
DEPTH é 5 ﬁ = 8 8 <>t Q UNCONFINED + FIELD VANE ¥ (%)
HiB ElES| & |e auckTRIaxAL X Lagvane | WATER CONTENT (%)
Continued From Previous Page % w 20 40 80 B0 100 0 4 @ knfm3 JGR SA 81 CL
I
59
7
)
%% 300
92
/%'2
g/ 9| 85| @6
d
,ﬁﬁ
.-:'f;/
i//
,2/ 298
9%
4
27
5%
Ag;
A I
:éé 10| 8§ 40 98 1 0 2 33 65
%
7?’
7
%
A
7%
ﬁ&;
2%
iz 207
/’?‘;;
44 11| 58 | 5o o
igf Vi
%%
x?¢
4
;¢ 298
295.7
14.8 SILT and SAND, some clay, trace 'k
gravel, occasional cobbles
Very dense ]
Grey {1z ss | s o
Moist: (TILL} 150 205
-1
294
[+] 5 40 38 16
293
o
282
21
290.6 a
Conlinued Next Page a0
+3 3, Numbers refer io 15_$‘5
77 Sensitivity o (%) STRAIN AT FAILURE
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ONTMT4S T938.GPJ

Sensitivity

Ministry of m
Transportation n m
Ontario TveuRaR
RECORD OF BOREHOLE No 06-30 30F3 METRIC
GW.P.__ 277-97-G0 LQCATION Hwy 8 Widening, Grand River 1o Sporisworld Dr. N 4 809 440.12 E 230 337.88 ORIGINATED BY _SLL
HWY 8 BOREHGLE TYPE _ Holiow Stem Augers COMPILED BY __ MFA
DATUM _Geodetic DATE 2006-09-20 - 2006-09-20 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x 4 |RESISTANCE PLOT NATURAL - REMARKS
o < PLASTIC LIOUID
Ed 2 o LMIT MQISTLRE wr| EE &
Ia o | <8 ) 20 40 80 80 100 GONTENT > Q0
Sr1El L | ¥]EE Z ' . T wp w w | 54 | oranszE
ELEV DESCRIPTION & mi ¢ P 23 2 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH z 2 r 512 S L |0 UNCONFINED + FIELD VANE ¥ %)
£l= zlEC] © [e quockTRIAWAL x taBvANE | WATERCONTENT (%)
Continued From Previous Page “ G A s 2 4 60 kwm 3 |GR SA § oL
19.9]  END OF BOREHOLE AT 19.24m. 123
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m sfottad screen.
WATER LEVEL READINGS:
DATE  DEPTH(m)  ELEV.{m)
21/08/06 11.84 298.67
22/08/068  12.19 288.32
29/09/06 15.85 25458
3 3. Numbers refer to 2
+TXT 15%5 (%) STRAIN AT FAILURE
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ONTMT4S 7938.GPJ

Sensitivity

11‘\1'Iinistry gf ’ [ ]
ranspartation
Ontario B‘
THLIREER
RECORD OF BOREHOLE No 06-31 10F 3 METRIC
GW.P.__ 2779700 LOCATION Hwy 8 Widaning, Grand River to Sportsworld Dr. N 4 809 418,03 E 230 366.92 ORIGINATED BY _SLL
HWY 8 BOREHOLE TYPE _ Holow Stern Augers COMPILED BY MFA
DATUM _Geodetic DATE 2006-09-21 - 2006-09-21 CHECKED BY MEF
DYNAMIC CONE FENETRATION
SOIL PROFILE SAMPLES w W IRESISTANCE PLOT "
4 gy =z a*_ FLASTIC TURAL LU = REMARKS
Tz a [ MOISTURE wr| ES &
5 a |51 o 20 40 60  BO 100 CONTENT = Q
15 4l z e we w w | 54 | crANSIZE
ELEV o N J125) 2 [SHEARSTRENGTHkPa [, S DISTRIBUTION
DESCRIPTION = < 4 =
DEPTH é E ﬁ > 8 8 § O UNCONFINED + FIELD YANE ¥ (%)
B z|EC| O |e auickTRIAXIAL X LABVANE | WATER CONTENT (%)
3100 w 26 40 &0 80 100 4 80 km? JGR 8A St CL
LLGE—_ TOPSOIL: (100mmi, biack ] 910
SAND, trace sift, trace gravel
Dense to Compact
Brown
Muoist
1| 88 | 44 308 5
2 58 32 >
308
3 88 27 [}
307.0
29 SILT, some sand to sandy, trace clay 307
Compact
Brown 4 53 23 o 0 13 81 6
Muoist to wet
306
el
5 58 13
304.8 305
5.1 Sandy SILT, some clay, trace gravel g I
GCompact 1 ¥
Grey )
Moist: (TILL) Nt
q
1H 304
]
8 35 25 =) 8 28 48 16
q.
.14
R 303
41
11
302.3 -}
7.6 Silty CLAY, trace sand, cccasional fgl,/
cobbles 5
ﬁ"} 7183 | ™M o
Hard (i 302
Grey ",/A‘-g
(TILL) i ”
)‘ﬁrj
?r/
o
5t
pA 301
P 6 | ss | a4 o
Continued Next Page 20
+3 %3, Numbers refer to 15%5
SR 7 (%) STRAIN AT FAILURE
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ONTMT4S 7938.GPJ

[ Ministry of
v Transportation

Ontario
THUIEREHE
RECORD OF BOREHOLE No 06-31 20F3 METRIC
GW.P.  277-87-00 LOCATION Hwy 8 Widening, Grand River to Sportsworld Dr. N 4 808 416.03 E 230 366.92 CRIGINATED BY SiL
HWY 8 BCGREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM  Geodetic DATE 2006-08-21 - 2006-09-21 CHECKED BY MEF
SOIL PROFILE SAMPLES | o w [DINAMIC CONE PENETRATION
E o 2 PLASTIC MMSF:TUR';LE LiouIs - ':E REMARKS
5 a|25] @ 200 40 80 80 106 U7 cowe | 5 @ &
g | & 5 £l z L L : . L wg w we| S8 [ sransize
ELEY N I u il C  JSHEAR STRENGTH kPa
DESCRIPTION |2 S| 285 & | — DISTRIBUTION
DEPTH é = “ > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
El“ Z 2O @ le QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 80 8 108 20 40 80 w3 |GR SA 81 CL
O
2
A
2906 s
10.4 Sandy SELT, some clay, trace gravel, 471!
occasional cobbles Al
Very dense 18 S35 50f o
Gray A 425
Moist: (TILL) - 299
4 .
1H
o
288.2 Lk
"y Siity GLAY, brace sand, occasional
cabbles 298
Hard
Gray 5
(FILLXCH) b 0| 88 i 9 i 0 1 36 83
4
{
11~ 297
o
i
4‘ P .J
,«;é 11 8s | su o
“/5‘ . i 206
7
v
77
77
ez
.
s
]
,;iﬁ 205
7%
A 12 | S8 50/ =}
ﬁ a5
7
fﬁ
294.0 o
16.0 Sitty SAND, some gravel, occasional 191 294
cohbles G . ¥
Very Dense
Gray
Moist: (TILL})
S8 50/ o
Kb 293
292
55 50/ g
125 24 48 28
{S1+CL}
291
290.0 S5 50f - he)

Continued Next Page

20

Numbers refer to
1555
Sensitivity %’

(%) STRAIN AT FAILURE
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Ministry of
Transportation

Ontario et
RECORD OF BOREHOLE No 06-31 30F3 METRIC
GW.P__ 2779700 Hwy 8 Widening, Grand River to Sporisworld Dr. N 4 809 416.03 E 230 366.92 ORIGINATED BY _sLL
HWY 8 BOREHOLE TYPE _ Hollow Stem Augers

DATUM _Geodetic

2008-09-21 - 2066-09-21

COMPILED BY __MFA
CHECKEDBY __ MEF

DYNAMIC CONE PENETRATION

Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS:
DATE  DEPTH(m)  ELEV.{m)

21/08/06  19.68 290.28
22/09/06 1448 295,48
20/09/06  16.28 203.68

SOIL. PROFILE o W |RESISTANCE PLOT
W g g -a__ SLASTIC :;E“T;E v | =4 REMARKS
E " s % 2 20 40 60 80 LBAIT CONTERT LIMIT 5 B &
= B “lz2e] = P y—— wp w w | S8 | eramsie
ELEY SR W 3|26 | @ |SHEARSTRENGTH kPa o S DISTRIBUTION
DESGRIPTION 2 L15=z] &
CEPTH 13| E >[28] 5 |o unconFNED  + FIELD vANE ¥ %)
ElZ 2[E°| © |e quckTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page = 20 40 80 B0 20 40 80 kim 2 JGR SA SI CL
18.9]  END GF BOREHOLE AT 19.94m. 1=

Mumbers refer to
Sensitivity

0
‘5*110”5 {%) STRAIN AT FAILURE




Ministry of _

Transporiation ﬂ n
Cntarie

11/26/08

ONTMT4S 7838.GPJ

THURBER
RECORD OF BOREHOLE No 06-32 10F 3 METRIC
G.W.P._ 277-97-00 LOCATION Hwy B Widening, Grand River to Sportswordd Dr, N 4 B09 383.01 E230412.34  ORIGINATED BY _SLL
HWY 8 BOREHOLE TYRPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2008-09-22 - 2006-09-25 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
E @ =z PLASTIO s e vain | E EMA]
= o |23 @ 20 40 60 80 100 ™M s M| 5O &
Slelu | Y12 2 T e wp w we | 38 | oremsize
ELEV DESCRIPTION i al| & 2 25 g SHEAR STRENGTH kPa o DISTRIBUTION
CEPTH < 2| = >|128 Z | O UNCONFINED + FIELD VANE ¥ %)
El= Z2|E9]| & |e qucKTRIAXIAL X LABVANE | WATER CONTENT (%)
309.2 = 20 40 60 80 100 20 40 &0 km 3 |GrR sA s oL
09 ToOPSOIL: (275mm), black =
308.9 ! =
— 309
0.3 SAND, trace silt, trace gravel
Compact
Brown
Moist
1| ss | 10 b
308
2 {ss | 12
307.0
22 SAND, some sitt to silty, trace gravel ey 307
Dense to Compact
Brown 34ss | a3 © 0 76 24
Moist (S1+CL)
4tss | w7 308 3
305
5} ss | ar o 1.8 13
(shCL)
i 304
303.6 ,_
5.6 Sity CILAY, trace sand, trace gravel %g
Hard }%
Grey :é
(TILL} 2/6
i 303
é; 8 1ss | 47 o
173
A
i
yéé
."{;ﬁ
302.0 A
7.2 Sandy SILT, some clay, trace gravel g1 302
Very dense g
Grey )
Moist: (TILL) A T [
- 100
t.
| kg
_ﬂ.‘ 301
q.
.l
i
171 8 | 85 | s0/ 300 o
4.
11 KD
14
o

Continued Next Page 20
+3 %3, Numbers refer to 15_¢_5
"7 Senshivity T (%) STRAIN AT FAILURE
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ONTMT45 7938.GPJ

Ministry of
Transpaortation

Ontario ol
RECORD OF BOREHOLE No 06-32 20F3 METRIC
GW.P__ 277-97-00 LOCATION Hwy § Widening, Grand River to Sportsworld Dr. N 4 808 393.01 £ 230 412.3¢ ORIGINATED BY _SLL
HWY 8 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2008-09-22 - 2006-09-25 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E E RESISTANCE PLOT_E% NATURAL - REMARKS
%) < PLASTIC MOKSTURE Lioue - T
E «|25] 8 20 40 60 80 100 ™ camwr M| Z O &
= wlZE] 2 1 wa w w | 58 | cramsize
ELEV Elgd; ¥ | 2|25] € |SHEARSTRENGTH kPa =
DESCRIPTION ElSi & 28] & —_—— DISTRIBUTION
DEFTH |3 & >[28] £ (o unconriNgD + FIELD VANE - %)
E Z z g ° E @ QUICK TRIAXIAL X LABVANE | WATER CONTENT (%) ’
Continued From: Previcus Page v 20 40 60 80 100 20 40 60 kvm3 |GR SA S CL
1 299
ol
208.5 ik
10.7 Siity CLAY, trace sand -1, g 85 B0/ °
Hard x%% 160
Gray (253
(TILLYCI) ‘;5 7 208
réﬁ
0
A
97
’jﬁ
tld]
'54 297
] 10| ss | o i 0 1 3% 64
7 2
’ /JZ
7
o
%7
47,
gﬁ 296
%
%2
//' 1 1 o
:g? 075
4
452
o) 295
b7
77
%%
ié/
204.3 7
14.9 Sandy ST, some clay, trace gravel G
Very dense
Gray 12 .85 | o0 294
Moist: (TILL) 4 100
c.
1
.a..
293
q.
4
47 s o
5 075
G|
114 292
W k4
41
1
EE K
Nia =Tt Bl 3 6 27 53 14
4 125 |
118
. a
1 260
1a
-
289.3 B A T e ) o
Gonfinued Next Page 3 3, Numbers refer to 2
LR S o) STRAIN AT FAILURE

Sensttivity
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f Ministry of
V Transportation

Ontario frvghonp
RECORD OF BOREHOLE No 06-32 30F3 METRIC
GW.P,  277-97-00 Hwy 8 Widening, (3rand River to Sportsworig Dr. N 4 809 393.01 E 230412.34 QRIGINATED BY _SLL
HWY 8 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MEA

DATUM _Geodstic

2006-08-22 - 2006-0§-25

CHECKED BY MEF

DYNAMIC CONE PENETRATION

Piezometer instaliation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS:
DATE  DEPTH{m) ELEV.(m)
20/05/06  17.49 261,72

SOl PROFILE w
;“.:f Wl 3 RESISTANGE PLOT = o T REMARKS
5 w|22| 3 20 40 &0 BO 100 W e T B 05 &
Szl . b g 2| z L L ) 1 1 wp w wo| ST | oransee
ELEY DESCRIPTION |8 8| 2|25| 2 [sHEARSTRENGTHKPa : DISTRIBUTION
DEFTH |35~ >[3 8| £ |o UNCONFINED  + FIELD VANE y )
== FlE9| & |e QUICKTRIAXIAL X LABVANE | VWATERCONTENT (%)
Continued From Previous Page ‘“ ¢ 40 60 80 100 20 40 80 w3 |or sA si oL
199]  END OF BOREHOLE AT 18.91m. -T00

Numbers refer to
Sensitivity

20
‘5'$5 (%) STRAIN AT FAILURE




Ministry of m
Transpartation ! ‘
Ontario

11/26/08

ONTMT4S 7938.GPJ

TR
RECORD OF BOREHOLE No 06-33 10F3 METRIC
GW.P._ 277-87-00 LOCATION Hwy 8 Widening, Grand River to Sportsword Dr. N 4 809 377.69 & 230 442.29 ORIGINATED BY _SLL
Hwry 8 BOREHOLE TYPE __ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2006-09-21 - 2006-09-22 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES = W IRESISTANCE PLOT—E*_ WATURAL - REMARKS
= [7s] g PLASTIC MOISTURE 2 [n18)]s] = I
5 w|235| 3 20 40 62 80 10 ™ conew M| 5@ &
slEl w | 4[(EEl = ' ! L L . wp w we | 7Y | craiNsize
ELEY DESCRIFTION & g o P = E g SHEAR STRENGTH kPa CISTRIBUTION
DEPTH é 5 [ - 8 o § QO UNCONFINED + FELD VANE ¥ (%)
== Fle| & |e auckTrRiaxiaL X LABvANE | WATER CONTENT (%)
308.0 L 20 40 60 80 100 20 40 6C kNim3 |GR sA @ CL
241 TOPSOIL: (100mm), black i~ 308
SAND, trace gravel, trace wood
fragments
Lonse
Brown
Moist: (FILL)
1158 | 8 307 o
306.6
1.4 SAND, some gravel, trace silt
Loose to Very Dense
Brown 2 38 7 o]
Moist
308
3 33 38 o]
305
4 35 52 P 18 78 8
(SI+CL)
304
5 38 50 b
150
Qccasional cobbles
363
302
3G1.7 6 | 85 | 56 3
6.3 SAND and GRAVEL, trace silt 25
Very dense
Gray
Wet
301
7 38 67 o 56 37 T
300 (SI+CL)
298.8 ° 289
9.2 Siity CLAY, trace sand [s]
Hard ﬁ 8§ | 55 67
G I
rey :?",;.; o
{TILL) //}9
4
i

Continued Next Page
3 5 3. Numbers refer to

20
* Sensilivity 15*1%5 (%) STRAIN AT FAILURE
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ONTMT4S 7938.GFJ

Ministry of
Transg:onation ﬂ m
Ontario el
RECORD OF BOREHOLE No 06-33 20F3 METRIC
GW.P,__ 277-97-00 LCCATION Hwy 8 Widening, Grand River to Sportsworid Dr. N 4 809 377.69 E 230 442.20 CRIGINATED BY _SLL
g =l
HWY 8 BCGREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2005-09-21 - 2006-09-22 CHECKED 8Y MEF
DYNAMIC CONE PENETRATICN
SCIL PROFILE SAMPLES | o 4 [REsiSTANCE PLOT e e | remarss
= ’:: c'2') S} 20 40 80 80 100 LMIT MOISTURE o (ID &
] @ = Q @ i ) 1 ) 1 COHTENT 25
2| & 4 E| 3 wp w we | 29 | cRANSIZE
ELEV o Fn Dilos Q |SHEAR STRENGTH kPa 2
DESCRIPTICN =Els] & =225 & b Q] DISTRIBUTION
DEPTH z|3 & =128 = [o vnconmneD + FIELD VANE ¥ %)
Bl = FIEC[ @ [o queKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page “" A L 20 40 B0 kim3 |er sA st cL
2498
i)
7
fﬁ‘ ;
%}.
9%
rg'/
;‘, 9] ss | 80 | 0 2 40 58
[
’é 7 297
l//
r?j
o‘//
Oceasional cobbles ?’4
;_g’g
o
gé 296
A
951%
‘;{n’% 1| 55 | 50/ [ o
oY, TS
“7
9%
295
204 5
13.5 SILT and SAND, some clay, traca I
gravel, occasional cobbles, accasional T T5 B
sand layers 100 Q
Very dense .
Grey 294
Moist: (TILL)
293
S5 | 50/ o 4 38 43 15
Vs
292
85 | 50/ |8 o
125 B
. 291
¥
280
S5 o
289
55 o

Continued Next Page

3,

Numbers refer to 15_@_5
Sensitivity 10

{%} STRAIN AT FAILURE




11/26/08

ONTMT4S 7938.GRJ

[ Ministry of
Transgmation n ‘
Ontario Tvm
RECORD OF BOREHOLE No 06-33 30F3 METRIC
GW.P.__ 278700 LOCATION Hwy 8 Widening, Grand Rivar to Sportsworld Dr. N 4 809 377.69 E 230 44229 ORIGINATED BY _SLL
HWY 8 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodstic DATE 2006-09-21 - 2006-09-22 CHECKED BY MEF
SOIL PROFILE SAMPLES { . o [BYNAMIG SONE EENETRATION
NATURAL = REMARKS
E 0 o -2__ PLASTIC MOISTURE LIGUID - T
5 B EES 2 20 46 40 BO 100 LT CONTENT w5 o &
alf LI=E| = ! ! ! : : wp w we| 38 | eramsize
ELEV g | # 2125 @ [SsHEAR STRENGTH kPa
DESCRIPTION =15 & ziz2| = ———0——o| DISTRIBUTION
DEPTH & = - > 8 S g O UNCONFINED + FIELD VANE y (%)
8 ELEC| @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 4 80 80 100 20 40 B0 ki3 |GrR sA 81 oL
[ ZAET: 1T kit ) —
201 END OF BOREHOLE AT 20.07m.
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotled screen.
WATER LEVEL READINGS:
DATE DEPTH{m) ELEV.(m)
22/08/06 16.03 292.00
25/08/06  17.50 290.53
29/08/06  17.82 2980.41
20
+3 w3, Numbers refer to 15_4}5

Sensitivity

0

(%) STRAIN AT FAILURE




8I27/08

ONTMT4S 7938.GPY

" Ministry of
Transportation

Ontario THURSER
RECORD OF BOREHOLE No 08-04 10F1 METRIC
GWP. 277-97-00 LOCATIGN Hwy 8 Widening, Grand River to Sportsworld Br. N 4 808 53125 E 230 211.92 CRIGINATED BY KS
HWY 8 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY VWM
DATUM _Ceodstic DATE 2008-05-22 - 2008-05-22 CHECKED BY MRA
SOIL PROFILE SAMPLES | o w | RERAGZENE FENETRATION
H o z pLasTc TRl Laum ‘E REMARKS
= 2| 3 20 40 60 80 140 vt e wr| 55 &
B e al25| 2 R oA B " v %g GRAIN SIZE
ELEV a{dl w| 3|gk| & [SHEARSTRENGTH «Pa i L
DESGRIPTION S EEES |22} £ | DISTRIBUTION
BEBTH 13 b 12 8| £ [© UNGONFINED + FIELD VANE ¥ (%)
£l z[E©] T |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
016 m S0 40 60 80 100 20 40 B0 kNim? JGR SA SI CL
98] TOPSOIL: {150mm) — o
02 SAND and SILT, trace dlay, traca 41| ss |
gravel R 9
Compact 1
Brown L 04
Moist
Ll 2 | ss 17 o
303.2 i
14 Silty CLAY, some sand, trace gravel ’g;
gifw" i / 3185 | 12 - o
Moist to Wet ?
sozs|  (ThL) i
21 SAND and GRAVEL, frace sift, with KN
sand layers *.* A
Compact :“:"
Brown K3 IR I B a0 40 58 7
Wet (S1+CL)
L&
301.4 s ©
33 Sity CLAY, trace sand w1 5 | S8 7 I 0 7 49 44
Firm to Very Stiff /ﬁ ©
Grqy to Brown ’?9 ag1
WMoist L5
(TiLL) A
s | ss | . d
%7
7
%
: 5% 300
”//,’? 71 85| 18 d
:;_ﬁ
Lot
?ﬁ/
7%
17 299
grf
%
T o | ss | ua | 0 4 36 &0
297.8 %/ o
8.7 END OF BOREHOLE AT 6.7m.
BOREHOLE BACKFILLED WITH
BENTONITE TC SURFACE.
+3‘><3: Numbers refar to

20
Sensitivily EE5 () STRAIN AT FAILURE



B{27/08

ONTMT4S 7838.GPJ

Ministry of m‘
Transporttation S E
Ontario THURDER
RECORD OF BOREHOLE No 08-05 10F 2 METRIC
GW.P. 2779700 LOCATION Hwy B Widening, Grand River te Sporisworld Dr. N 4 809 507.61 E 230 250.18 ORIGINATED BY _K§
Hwwy 3 BOREHCLE TYPE  Hollow Stem Augers COMPILED BY __vw
DATUM _Geodetic DATE 2008-05-21 - 2008-05-22 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % W RESISTANCE PLOT—E‘_ e PATURAL Lo - REMARKS
- £ 5 s MOISTURE [
5 0 g 51 & 20 40 60 BO 100 LMY CONTENT W = 0 &
1 LIZ2E| & e wp w w | 38 | oRaNsZE
ELEV gidl w| 3|o5| & [sHEARSTRENGTHkKPa
DESCRIPTION =S z|= = b O DISTRIBUTION
DEETH 3|3 & |2 = L |O UNCONFINED + FIELD VANE ¥ %)
E1F Z|ZC| @ je QUCKTRAXAL X LABVANE | WATERGONTENT (%)
306.6 il 20 40 80 a0 100 20 40 60 wim 2 |GR sA St CL
00 TOPSOIL: (225mm} —
0.2 SAND, some gravel trace silt 1o sitty L 88 o
Compact
Brown
Moist 306
2| 88 )
305
S8 Sss o 26 56 18
(S1+CL)
b4t oss o
. 304
303.5
30|  SAND and GRAVEL, trece sit oe
Compact to Dense ":“:ﬁ 5| g o
Grey/Brown - S
Moist to Wet 00: -
Lo
oy
*.%.4 8 | 8§ o 56 38 6
o (S1+CLY
KX
301.8 Wr‘f 2
48 sity CLAY, trace sand i B— 0 7 49 44
Very Stiff te Hard f
Brown to Grey {ﬁ .
Moist é?
(TILL} %7
% 301
g%
7%
i
d;
49
gé a]s8s | 25 o
St
:&/ 300
%
fjg/j
7
.
“
'; 299
;rf} 9| 88| 33 o | ¢ 4 39 57
7
7
7 298
.
7
7z
/:4 10| 88 | a2 b
206.8 f 97
8.8 END OF BOREHOLE AT 9.8m.
Continued Next Page 20
+3 53 Numbers refer to 15_$_5
‘ Sensitivity F° (%) STRAIN AT FAILURE



ONTMT43 7938.GPJ  8/27/08

Sensitivity

‘5‘%‘5 (%) STRAIN AT FAILURE

Ministry of m
v Transporiation gm
Ontaric s
RECORD OF BOREHOLE No 08-05 20F2 METRIC
G.W.P.__ 2779700 LOCATION Hwy 8 Widening, Grand River to Sportsworld Dr. N 4 809 507.61 F 230 250.18 QORIGINATED BY KS
HWY 8 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008-05-21 - 2008405-22 CHECKED BY MRA
DYNAMIC CONE PENETRATION
ul
= T2l 2 20 40 60 B0 100 war O w5 &
=g 128l = e e W w | 32 | cramsize
R o S 12 8| & |SHEAR STRENGTH kPa =
LELEV. DESCRIPTION b & g |2 = e Gy DISTRIBUTION
DEPTH 5 2l > |38 £ |© UNCONFINED  + FIELDVANE ¥ (%)
e = zZ|E°] U je QUICKTRIAXAL X LABVANE | WATER CONTENT (3%}
Continued From Previous Page - 20 40 B0 80 100 20 40 80 kNm 3 |GR SA SI CL
Piezometer instafiation consists of
25.4mm diameter Schadule 40 PVC
pipe with a 3.05m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.{m}
2008-05-22 43 3023
2008-08-19 Dastrayed
+3 X 3. Numbers refer to oy




ONTMT4S 792B.GPJ B/27/08

Ministry of L)
Transportation ﬂ ‘
Ontario fpepioumn
RECORD OF BOREHOLE No 08-06 10F 2 METRIC
G.W.P. 2779700 LOCATION Hwy 8 Widening, Grand River to Sportsworld Dr. N 4 808 479.70 E 230 295.23 ORIGINATED BY K8
HWY 8 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geocdetic DATE 2008-05-21 - 2008-05-21 CHECKED BY MRA
CYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E § RESISTANCE PLOT -Ei_ s TURAL o - REMARKS
= % &) UMt MOISTURE wrl 55 &
‘5 o @ ‘é o} & 2]0 450 G‘O BP 1(?0 EONYENT % % N
ELEV ElE ¢ | 2{g5| & [sHEARSTRENGTHKPa P . ol B By
BEFTH DESCRIFTION SIZ1 7| 5|28 & |o UNCONFINED  + FIELDVANE ¥ )
g =z zlge © | QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
307 4 u 20 40 60 B0 100 26 40 6o kim 3 |GR 8A SI CL
00  TOPSOIL: (200mm) = c
0.2 SAND and SILT, trace te some clay, 1] 58 10
frace to some gravet BEs 307 9
Looss to Compact AR
Brown REk
Woist ARE
]2 ss| ¢ o
306.0 1
1.4 Sandy, sitty CLAY, some gravel, 9‘ 308
occasional cobbles, occasional sand /‘// 4
seams K,
Firm to Hard ///ig 3 8 ’ @
Brown J‘/j:;
Moist L
L % i
’;.-; 305
;;’xt 418 | 19 =}
&/
& 5| 88 | & O i 13 26 36 28
f/, 304
sy
-
77
;g 6 88 | 42
10
£}
e,
302.8 % a0z
46| Sity LAY, trace sand, trace gravel e
Very Stiff to Hard ; 7 58 55 o
Grey ;55:
hoist “}1/
TILL 729
(i) iz
gﬂ 302
59
o
(4
g(
iy
%
555; 8| ss | 28 201 ¢ 08 48 44
A
7
7
gé
5%
é/ 300
%
57
*/‘g ol ss | 9 o
2
%7
7 99
77
iz
%7
Al
v
4 10| 85 | 3 298
%
Continued Next Page 20
+ 3 w3 Numbers refar to 15_$_5

Sensitivity 10

(%) STRAIN AT FAILURE




CNTMT4S 7938.GFJ  8/2rio8

Ministry of
w Transportation

Ontario gt
RECORD OF BOREHOLE No 08-06 20F2 METRIC
GW.P.  277.97-00 LOCATION Hwy § Widening, Grand River to Spartsworld Dr. N 4 802 479.70 F 230 295.23 DRIGINATED BY KS
HWY B8 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008-05-21 - 2008-05-21 CHECKEL BY MRA
SOIL PROFILE SAMPLES | o | w [SENAE R FENSTRATION
Bl F pLagmc  ATHRAL U = REMARKS
= gz 3 T MOISTURE v 6 A
w S @A 20 40 60 80 100 CONTENT z 2
Sl= Bl=2) 2 e wp w wo| 28 | eransze
Bl ¥ | 3]258| € ISHEARSTRENGTH kPa
ELEY DESCRIPTION w|2le | Z]28| B B DISTRIBUTION
DEFTH HEIRG 5128| £ |0 UNCONFINED  + FIELDVANE ¥ (k)
Bl = ZlES] @ e QUCKTRIAXIAL X LABVANE | WATER GONTENT (%)
Conlinued From Previous Page « 20 40 60 80 100 20 40 60 keim3 JGR SA SI oL
Siity CLAY, frace sand, trace gravel %é
Very Stiff to Hard )//23
i
Grey 4949 297
2067 Moist //t/'
10'? {TiLL) :
. 47
208.4 SILT and SAND, trace lo some clay, - 1 1] 88 | 8Y o 4 3% 3 14
110 frace gravel i)
Very Dense
Grey
Moist
(TILL)
END OF BOREHOLE AT 11.0m.
BOREHCOLE BACKFILLED WITH
BENTONITE TO SURFACE.
3 3. Numbers refer to Y
LI 1545

Sensitivity

10

(%} STRAIN AT FAILURE




ONTMT4S 7538.GPJ  8/27/08

_Il\t_’linistrygf . m
. ransportation
Ontario Eu;‘:n
RECORD OF BOREHOLE No 08-07 10F 2 METRIC
GW.P.__ 277-97-00 LOCATION Hiwy 8 Widening, Grand River to Sportsworld Dr N 4 805 4508 92 F 230 327 35 ORIGINATED BY K5
HWY a BOREBOLE TYPE __Hollow Stem Augers COMPILED BY W
DATUM Geodstic DATE 2008-05-21 - 2008-05-21 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES z ; RESISTANCE PLOT = agme | MATURAL - REMARKS
B L'Z‘) 15 LIMIT MIETURE wr| £ 5 2
= T %] 20 40 60 80 100 - CONTENT F e
21 g AN L1 we W wo| 28 | cransize
ELEV Atm | # S92 51 2 |SHEAR STRENGTHkPa
DESCRIPTION g 21z2) E O DISTRIBUTIGN
DEPTH i3 e 5|38 £ |0 UNCONFINED  + FIELDVANE ¥ %)
Ef~ Z|E°] @ e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
308.4 i 20 4 60 BC 100 20 4 &0 keim 2 [GR sA 81 CL
00— TOPSOIL: {100mm) —_—
SAND, trace to some sitt * S8 9 o
Lovse to Compact S 308
Light Brown . o
Moist
clziss | s o
307
3| ss|oe o 0o N
{SI+CL)
306.1
23 Silty LAY, iracs to some sand, race %;
gravel, with sand lenses (f% 4| ss 5 306 p
St fﬁ ‘
Brown to Grey /é
Moist 7
(TiLL) ﬁ?
95
/fﬁ 51 88} 12 ob—i 3 15 46 36
b 305
304.6 .,gn.
38 SAND and GRAVEL, trace silt .e.°
Dense 6] 85| a4 o
Brown Tele
Moist .:0:
3039 %o’s 304
46 Silty CLAY, some sand, trace gravel, fé‘}//‘
accasional sand and gravel layers %
- ; 5;}3 7] ss | o
Grey ?
Woist b
(TILL) g;f"
/,‘/f 303
4% 2
)
id s | ss | 50 o
% 302
ra]
gff
A 3
é
%%
gﬁ el 88 36 ]
[
Agé 300
i
7z
é 10 88 | 44 o Jgpamerd 0 3 44 53
'//;/.2
Continued Next Page
+3 %8, Numbers refer to

20
Sensitivity ‘5‘%5 (%) STRAIN AT FAILURE




B/27108

ONTMT4S 7928.GPJ

Ministry of m
Transportation s &
Ontario
THURSEES
RECORD OF BOREHOLE No 08-07 20F2 METRIC
GW.P. 2779700 LOCATION Huy B Widening, Grand River to Sportsworld B, [ 4 BOR 458.92 E 230 327.35 CRIGINATED BY Ks
HWY 8 BOREHCLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008-05-21 - 2008-05-21 CHECKED BY MRA
SOIL PROFILE SAMPLES | o w |BEMG 2R HENETRATION
[ = plasme  WATURAL Lauo ot REMARKS
e 2 5] MOISTURE = I
5 wnlzsEl 2 20 40 60 8 100 ™ conmn M7 5O &
e “1ZE| & : : ‘ ook wp w wef 28 | cransize
ELEV edmi g 31281 2 |SHEAR STRENGTH kPa
DESCRIPTION =lsi ¥ 1251 E — DISTRIBUTION
DEPTH 5tS s 128 £ |© UNCONFINED + FIELD VANE ¥ %)
ElZ Z|EC| © e QUSKTRIAXIAL x Lagvang | WATER CONTENT (%)
Continued From Previous Page u 20 4 E0 80 10 w4080 kim 3 [GR SA SI CL
Silty CLAY, some sand, trace gravel, 9
occasional sand and gravel layers % ﬁ
Hard [
Grey 1 298
Moist f/',/
(TILL) 15;/
14 11| ss b
%7
:é/ 297
7
./é
2
5%
[
296.1 o
12.3 Sandy SILT, trace to some clay, trace 47 12 88 205 °
1o some gravel, occasional cobbles B
Very Dense 1|
Gray Bl
Moist L]
(TILL) g
- 205
dff13] ss o B 28 52 14
27
4l 204
"'j:
4]
1ld 14| ss o
ARt 293
0
il prio)
4
2916 a5 88 ]
169 END OF SCREHOLE AT 16.9m. 100
Piezometer instailation consists of
25.4mm diameter Schedule 40 FVC
pipe with & 3. 05m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.{m)
2008-05-22 165 291.9
2008-08-19* 140 294.4
*Damaged

+3 . %%

MNumbers refer to
Sensitivity

20

1585
10

(%) STRAIN AT FAILURE



ONTMTAS 7938.GPJ  8/27/08

¥\nisiry gft m
ransportation
Qritario E
RECORD GF BOREHOLE No 08-08 10F3 METRIC
GW.P. 2779700 LOCATION Hwy 8 Widening, Grand River io Sporsworld Or N 4 B0S 430,57 F 2530 370 41 ORIGINATED BY KS
HWY ] BOREHOLE TYPE __ Solid Stem Augers / Hollow Stem Augers COMPILED BY Wi
DATUM _Geodstic DATE 20080516 - 2008-05-16 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES - W {RESISTANCE PLOT ATURAL REMARKS
W g =z 2‘_ PLASTIC Ligue =
Tz]| 9 UMIT MOISTURE: mrl E & &
E o @ é 5 @ %D 410 BP EP 1[]}0 ' CONTENT = O
= - z =3 GRAIN SIZE
ELEV Ll ¢ | 2]25| & {SHEARSTRENGTHKPa WP v wi| Tz | omemser
DESCRIPTION [ - < z =
DEPTH S{Z| & | S{Z3| £ |C UNCONFINED  + FIELD VANE ¥ %)
o= Z|{ZO| 0 |e QUCKTRIAWAL X iABVANE | WATER CONTENT (%)
308.3 u 20 40 60 8O 100 20 40 &0 wwm? |GrR sa 81 oL
001 ToPsOIL: —]
: {225mm) — ]
02 SAND, trace to some gravsl, trace to el 1] 88| 10 308 ©
some sit °:°°
Compact B
Light Brown o
Maist O
&2 88 | 13 o
.8
307
<
o
el 3| 88| 16 ©
ol
:5:' 306
o:o:G 4 S8 13 =} 2 78 20
NS {(S1+CL)
52
s | ss | e 305 o
g
ie
8641 .H.:C =] 58 35 :
4.1 SILT, some clay, irace sand o 0 8 77 4
Dense to Viery Dense 304
Browrn
Moist to Wet
303.2 71 88 58 o
5.0 Silty CLAY, some sand 5
gard £ @ 203
rey K4
Moist ,-::-f
(TILL) ,gf
bt
(97
]
]
301.9 ¥ 8 58 15 302 <
6.4 Sity SAND, some gravel g
Very Dense 4
Grey ANE
Moist to Wet 41
(TILL) |-
‘c» )
g 301
occasional cobbles ] i1 g 35 93/ o 14 a7 33 1€
;C : U
300
299.4 - [:
88 Siity CLAY, trace sand ﬁ/
Hard
Grey R
Moist }ﬁ 29
(TILL /-’/ 16| 88 | 2 o
o5
0
o

Continued Next Page
B 53, Numbers refer to

20
- Sensitivity 15 (o) STRAIN AT FAILURE




8/27/08

ONTMT45 7938.GPJ

Ministry of
Transportation

Ontario U
RECORD OF BOREHOLE No 08-08 20F 3 METRIC
GW.P. 2779700 LOCATION Hwy 8 Widening, Grand River to Sportsworld Dr. N 4 808 430.57 E 230 370.41 QORIGINATED BY KS
HWY 8 BOREHOLE TYPE _ Sold Stem Augers / Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008-05-16 - 2008-05-16 CHECKED BY MRA
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES i g RESISTANCE PLOT masng | NWTURAL o o REMARKS
w e MOISTURE T
51, @ g Z| & 0 40 60 80 100 M coume M7 5 &
= z - GRAIN SIZE
ELEV Eldlw ! 325! & [SHEARSTRENGTH kPa e by L 2
DESCRIPTICN == g LI E = 00— DISTRIBUTION
DEPTH § = ﬁ > 8 35 g O UNCONFINED + FIELD VANE ¥ ()
ElF Z[£C]| 4 |e QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
Continued From Previcus Page o 20 40 &0 80 100 20 40 €0 kNm3 |GrR 8A 81 oL
Silty CLAY, trace sand f
Hard e
Grey z,&/a £t}
6/¢
Moist L
(TiL) 4 ;
zé/
/ﬁ 14 58 64 i G 4 35 81
7/g
2
"’ 297
;;.
o]
%
7
296.1 o
122 Sandy SILT, trace to some grave!, £ P12 8§ 50F 296 0
oceasional sand layers, cccasional o7E
cabbles [
Very Dense _.0_
Grey 1.0
Moist to Wet g
(TILL) Tl
S 295
114 13| SS 50/ o
[3 100
o 204
T4
.‘G,_
1 263
! 0 14| 88 60/ kel 4 35 46 15
i 150
NER
11
NEN 292
a1
|14
il 161 88 36/ o]
| 150
} 1
114 291
o
11
gl 250
18] 88 | 100/ o
NE TS0
1
4
izl
17 | 88 S0f o
Continued Next Page 5 s N 20
+3 % untbers refer ta 15¢5

Sensdivity

10

(%) STRAIN AT FAILURE




ONTMT4S 7938.GPJ  8/27/08

Ministry of
V Transportation

Ontario TRURBER
RECORD OF BOREHOLE No 08-08 30F3 METRIC
GW.P.__ 2779700 LOCATION Hwy 8 Widening, Grand River to Sporisworld Dr. N 4 809 430,57 E 230 370.41 ORIGINATED BY K§
HwWY 8 BOREHOLE TYPE __Solid Stem Augers / Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008-05-15 - 2008-05-16 CHECKED BY MRA
SOIL PROFILE SAMPLES | . W |BYNAMI CONE PENGTRATION
} I soasmg  ATURAL LiquiD = REMARKS
=2 [&] LMIT MOISTLRE wrl £ 5 &
= w | g g @ 20 40 60 BC 100 CONTENT z &
slel | 5251 = bl L wp w wo| 3% | cransize
ELEV DESCRIPTION I | 2[28| & [SHEARSTRENGTHkPa " IS TRIBUTION
DEFTH 2 | B 5125 < | O UNCONFINED  + FIELD VANE ¥ %)
el 2121 L |e QUCKTRIAGAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 80 8O 100 26 40 6 wnim ? {ar sa 81 oL
Isi el I REDA]
201 END OF BOREHOLE AT 20.1m.
BOREHOLE BAGKFILED WITH 268
BENTONITE TO SURFACE.
20
43 3, Numbers refer ta 15$5

Sensitivity 0

(%) STRAIN AT FAILURE




Miisty of BB
ransportation
Ontario EHE;
RECORD OF BOREHOLE No 08-09 10F3 METRIC
GW.P. 2779700 LOCATION Hwy 8 Widening, Grand River to Sportsworld Dr, N 4 809 402 11 E230413.11 ORIGINATED BY K8
HWY 8 BOREHOLE TYPE _ Hallow Stem Augers COMPILED BY W
DATUM _Geodetic DATE 2008-05-20 - 2008-05-20 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL. PROFILE SAMPLES o tl_l-l RESISTANCE PLOT
" HATURAL . - REMARKS
B oo I PLASTID v | &
b wtssl 8 0 40 80 B0 100 "™ camew M| 58 &
2| & wizgl z e wp w we| 28 | cramsize
ELEV e w 85 2 [SHEAR STRENGTH kPa
DESCRIPTION - I L IE25 = —_— DISTRIBUTION
DEPTH é = i = 8 S <L 0 UNCONFINED + FIELD VANE ¥ (%)
El= ZlEe© T le QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
209.0 w 20 40 60 80 100 20 40 8D kNim 3 IGR SA S| €L
98] vopsoIL: (150mm; o 09
02 SAND, some gravel, frace silt +%0q 1 58 7 a
Cornpact ot
Light Browr .:Z):
Moist to Dry ale
ﬂ
%4 2 88 15 308
307.5 '-;J:
5 SAND and SIET, occasional cobbles ]
Compact a3 55 54 °
Brown
Moist to Wet 207
4 88 21 o 0 53 44 3
306
5 58 22 o
6| 85 | 28 805 3
71 8% 15 [
SN 304
Grinding at 5.2m, probable cobbles.
3035 |- ]
55 Silty CLAY, trace sand, cccasional é;
sand pockets, occasional cobbles ,ﬁ
Hard %¢
Grey % 303
Moist %
(T g'//‘ 81 88 52
é Q
i
A/ /
5/
302
’{;/
oz
It J
ety
o f'ﬁe 88 | 51 o H—1 0 & 49 48
Grinding at 7 9m, probable gravel or [t & 301
cobbies. g
© )
: ’?
9 G
oo //
2 ff,/
Q /
§ 200.8 Grinding at 9.1m jf,f; 300
2 3
o 82 SAND and GRAVEL, trace to some 00
il silt s 0] 88 | 42 a
E Dense :.,:,
5 Grey a:Q:
Moist “u®s
Continued Next Page -0
4+ 3’ w3, Mumbers refar to 15‘¢_5

Sensitivity 10

(%) STRAIN AT FAILURE



ONTMT45 7S38.GFJ 8/28/08

Ministry of m
Transportation S ﬁ
Ontario AL P
RECORD OF BOREHOLE No 08-08 20F3 METRIC
GW.F._ 277.97-00 LOCATION Hwy 8 Widening, Grand River to Sportsworld Dr._ N 4 808 402,11 E 23041311 ORIGINATED BY KS
HWY g BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY Wi
DATUM  Geodetic DATE 2008-05-20 - 2008-05-20 CHECKED BY MRA
DYNAMIC GONE PENETRATION
2} MOISTURE x
= o |22 B 0 40 &0 80 100 | oma | ED &
el o | ¥|2E} 3 T wp w w | 54 | GRANSIZE
ELEV Eld 2| ZlgE| © |SHEAR STRENGTH kPa TION
Pesretd DESCRIPTION E| = T =28 & O DISTRIBUTIQ
DEFTH Y E [ 1258 < |© UNCONFINED + FIELD VANE ¥ %)
= I ZIEC] @ |e QUICKTRIAXIAL X LABVANE | YWATER CONTENT (%)
Gontinued Fram Frevious Page w 20 40 60 B0 100 20 40 B0 kNim ® |GR SA 81 Ct
g ry P
161 Silty CLAY, trace sand, occasional ﬁ/
cabhies and boulders /?
Hard 4,/5 ;
Grey ﬁﬂg
Moist %7
b
Ty 7 1| 88 | 54 o
/55 298
7
o
7
%;_f 297
z/ /]
Grinding 2t 12 2m /éﬁ
Wiqi1z| ss | 0 o i 19 38 52
¥ /f
7
Grinding at 12.6m to 13, 1m, probable ?/
boulder. ’,’é} 206
1
f/?
f/
2652 Grinding at 13.7m to 14.0m, probable ;{é/
Ta 8] \eobble. *-D‘" 13| 83 | 100/ o
Sity SAND, trace to some clay, frace g 150 265
to some gravel
Very Denss
Grey
Muaist
(TILL)
Grinding at 14.9m to 15.2m. 204
35 | s o & 49 34 11
00
293
S5 | 50 o
R
$S | 5 o
78
sS | 100/ o

Continued Next Page
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ONTMT4S 7838.GPJ  8/27/08

) Miniistry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No 08-09 30F3 METRIC
GW.P.__ 277-57-00 LOCATION Hwy 8 Widening, Grand River to Sportsworld Dr. N 4 809 402.11 F 230 413.11 ORIGINATED BY _KS
HWY ] BOREHOLE TYPE _ Hollow Stern Augers COMPILED BY Wi
DATUM _Geodelic DATE 2008-05-20 - 2008-05-20 CHECKED BY MRA
DYNAMIC CONE PENETRATION
SOIL PROFILE x W IRESISTANCE PLOT ATURAL
Wy 4 PLSTC  ere LR] £ REWMARKS
= w{IZ| & 040 60 8 100 ™ gumw  WT 5D &
=g i 412 = T we w w | S¥ | cransize
ELEV a8 w | 31aBl & [SHEAR STRENGTHkPa
DESCRIPTION =l & z{zZ| E O DISTRIBUTION
DEPTH 215 & S128| T |o UNCONFINED  + FIELDVANE %)
EL= Z|ZC| L |e QUOKTRAXAL X LABVANE | WATERCONTENT (%)
Continued From Pravious Page o 20 40 & 80 100 20 40 680 GR SA 81 €L
8R4 T 00 phdeed 286
201 END OF BOREHOLE AT 20.1m.

Piezometer installation consists of
25 4mm dismeter Schedule 40 PVC
pipe with a 3.05m slotted screen.

WATER LEVEL READINGS:

DATE DEPTH(m)  ELEV.(m)
20080522 174 261.6
200808419 173 2617

Numbers refer to
Sensitivity

20
15{1%5 (%) STRAIN AT EAILURE




Retaining Wall North of Grand River
Widening of Highway 8, Kitchener

Appendix B

Laberatory Test Results
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Highway 8 Widening Over Grand River

FIGURE B1
GRAIN SIZE DISTRIBUTION
SAND TO SILT AND SAND
Size of openings, inches L1.8.5. Sieve size, meshesdfinch
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Project . 277-97-00 Chkd MRA
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Highway 8 Widening Over Grand River

FIGURE B2
GRAIN SIZE DISTRIBUTION
SAND TO SILT AND SAND
Size of openings, inches U.S.5. Sieve size, meshesfinch
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Highway 8 Widening Over Grand River

THURBGSD 7938.GPJ 17/01/07

FIGURE B3
GRAIN SIZE DISTRIBUTION
SAND AND GRAVEL TO GRAVELLY SAND
Size of openings, inches 1.5.5. Skeve size, meshesfinch
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Highway 8 Widening Over Grand River

FIGURE B4
GRAIN SIZE DISTRIBUTION
SILTY CLAY TILL
Size of openings, inches LS5, Sieve size, meshesfinch
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Highway 8 Widening Over Grand River

FIGURE B5
GRAIN SIZE DISTRIBUTION
SILTY CLAY TILL
Size of openings, inches U85, Sieve size, meshesfinch
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Highway 8 Widening Over Grand River

THURBGSD 7338.GPJ 17/01/07

FIGURE B6
GRAIN SIZE DISTRIBUTION
SANDY SILT TO SILTY SAND TILL
Size of opanings, inches LSS, Sieve size, meshesfinch
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Highway 8 Widening Over Grand River

ATTERBERG LIMITS TEST RESULTS

FIGURE B7

PLASTICITY INDEX

SILTY CLAY TILL
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Highway 8 Widening Over Grand River

ATTERBERG LIMITS TEST RESULTS

FIGURE B8

PLASTICITY INDEX
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Highway 8 Widening Over Grand River

GRAIN SIZE DISTRIBUTION - THURBER 7938.GPJ 8/27/08

FIGURE B9
GRAIN SIZE DISTRIBUTION
SAND TO SILT
1.5 8. Sieve size, meshesfinch Size of openings, inches
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GRAIN SIZE DISTRIBUTION - THURBER 7938 GPJ 8/27/08

Highway 8 Widening Over Grand River
GRAIN SIZE DISTRIBUTION

FIGURE B10

SAND AND GRAVEL

U.S 8. Sieve size, meshesfinch
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Highway 8 Widening Over Grand River
GRAIN SIZE DISTRIBUTION

FIGURE B11

SILTY CLAY TILL

LU.8.8. Sieve size, meshesfinch

Size of openings, inches
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Highway 8 Widening Over Grand River
GRAIN SIZE DISTRIBUTION

FIGURE B12

SILTY CLAY TILL

U.53. Sieve size, meshesfinch
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Highway 8 Widening Over Grand River

BRAIN SIZE DISTRIBUTION - THURBER 7938.GPJ 8/27/08

FIGURE B13
GRAIN SIZE DISTRIBUTION
SANDY SILT TO SILTY SAND TiLL
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Highway 8 Widening Over Grand River

ATTERBERG LIMITS TEST RESULTS | ' CURE BM4

SILTY CLAY TILL

THURBALT 7938.GPJ 8/27/08
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ATTERBERG LIMITS TEST RESULTS

Highway 8 Widening Over Grand River

FIGURE B15

PLASTICITY INDEX
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Retaining Wall North of Grand River
Widening of Highway 8, Kitchener
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Retaining Wall North of Grand River
Widening of Highway 8, Kitchener

TABLE C1 - BOREHOLE COMPLETION DETAILS

Piezometer Tip (Sand Filter) Details

Borehole Backfili
Depth Elevation Stratum
06-78 120-9.6 | 295.1 —2975 Silty cla}y tﬂl, Ben.tomte seal to 8.9 m, grout to 1.2 m,
sandy silt till cuttings to surface
0629 | 199-17.7 | 2883 2905 | Siltand sandtill | Denionite sealto I7.2m, groutto 1.2 m,
cuttings to surface
06-30 19.8—-18.0 | 290.7-292.5 | Silt and sand till Bentonite seal to 17.2 m, grout to surface
- . . Bentonite seal to 17.3 m, grout to 0.9 m
- — o 2l ] 2
06-31 19.9-17.8 | 290.1 ~2922 | Silty sand till cuttings to 0.6 m, bentonite to surface
- Bentonite seal to 17.1 m, grout to 0.9 m,
06-32 199-17.6 | 289.3-2914 | Sandy silt till bentonite to 0.3 m, cuttings to surface
0633 | 20.1-18.1 | 2879 2899 | Siltand sand gt | Bentonite seal to 17.0.m, grout 0 0.9 m,
cuttings to surface
08-04 - - - Bentonite grout to ground surface
(08-05 9.1-5.6 297.5-301.0 Siley clay till Bentonite seal to 5.0 m, grout to surface
08-06 - - - Bentonite grout to ground surface
08-07 16.8-133 | 291.6 -295.1 Sandy silt till Bentonite seal to 12.8 m, grout to surface
08-08 - - - Bentonite grout to ground surface
08-09 | 19.8-163 | 2892-202.7 | Silysand(ill | Dentonite groutto 2.4 m, cuttings to

surface

L
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Retaining Wall North of Grand River
Widening of Highway 8, Kitchener

Appendix Iy

Drawings

Borehole Locations and Soif Strata
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i D established only ot Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.
2} This drawing is for subsurface information only.
Surface detaile and features are for conceptual
illustration.
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