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FOUNDATION INVESTIGATION REPORT
HWY 401 WIDENING, HWY 410 TO CREDIT RIVER
HWY 401 WB EXPRESS TO HURONTARIO STREET N/S RAMP
MISSISSAUGA, ONTARIO
G.W.P. 2149-01-00 & 2150-01-00, SITE 24-756

Geocres Number: 30M12-269

PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presenis the factual findings obtained from a foundation investigation conducted for a
proposed structure to carry Ramp HWY 401 WB Express to HWY 10 N/S under the proposed
Highway 401 Collector Westbound lanes (Basketweave). The proposed structure will be located on
the north side of Highway 401 and east of the Hurontario Street interchange in Mississauga, Ontario.
A previous, geotechnical investigation was conducted at the site in 1994; the factual data from that
investigation has been incorporated into this report.

The purpose of the investigation was to explore the subsurface conditions at the site and, based on the
data obtained, to provide a borehole location plan, borehole logs, stratigraphic profile and cross-
sections and a written description of the subsurface conditions. A model of the subsurface conditions
was developed to describe the geotechnical conditions influencing design and construction of the
foundations and approach embankments for the structure, as well for associated cuts and retaining
walls.

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

In the preparation of this report and in addition to the boreholes drilled for the proposed structure,
general reference has been made to information on subsurface conditions contained in a previous
foundation report under G.W.P. 54.82-06. The title of this report is listed as follows:

* Engineering Materials Office, Foundation Design Section, report titled “Highway 401
Westbound Collector transfer ramp to ramp E-N/S, District 6, Toronto”, G.W.P. 54-82-00,
Site 24-682, GEOCRES No. 30M12-223, dated December 1994 (Reference 1).

THIUUREER



Highway 401 WB Express to Hurontario Street N-S Ramp (Basketweave) Page 2

2 SITE DESCRIPTION

The site is located on the north side of Highway 401 Westbound lanes, between Hurontario Street and
Kennedy Road in Mississauga, Ontario.

The lands to the north and south of Highway 401 have been developed for commercial and industrial
uses. The topography is typically flat. A fill stockpile, approximately 200 m long and comprising
various materials (excavated weathered shale, clay and sand) is located adjacent to the proposed
structure. The fill stockpile probably originated from swrplus materials from previous constructions
in the area. Vegetation is moderate consisting mainly of tall grass and shrubs.

The general site area is located within the physiographic region known as Peel Plain, characterized by

a level to undulating till plain underlain by Queenston Formation shale bedrock with limestone layers.

3  SITE INVESTIGATION AND FIELD TESTING

The site investigation and field testing for this project were carried out from October 23 to 27, 2006
and on December 11 and 12, 2006 and consisted of drilling and sampling sixteen boreholes
(numbered BW1 to BW16) at the site. Borehole BWO02 was re-drilled on October 23 and 25, 2007 to
fully penetrate the fill stockpile; the supplementary data is reported as Borehole BW-02-07.
Boreholes were drilled at the structure abutments, approaches and retaining walls along the alignment
of the proposed Ramp HWY 401 WB Express to HWY 10 N/S under the proposed Highway 401
Collector Westbound lanes (Basketweave). A number of these boreholes were drilled from the top of
the existing fill stockpile.

Solid stem aungers were used to advance the boreholes in the overburden and into the shale. Samples
were obtained at selected intervals using a split spoon sampler in conjunction with Standard
Penetration Testing (SPT) in accordance with ASTM D1586. NQ rock coring equipment was used 1o
recover core samples of the underlying bedrock.

Generally boreholes were terminated in shale bedrock at depths ranging from 2.6 to 17.0 m,
corresponding to Flevations 184.7 to 192.4 m. Borehole BW02-07 was terminated in silt till at
10.8 m depth, Elevation 191.1 and to Borehole BW 15 was terminated on auger refusal at a depth of
1.0 m, Elevation 193.6.

Seven of the boreholes were advanced into the bedrock by N diamond coring techniques to total
depths of 5.6 to 17.0 m, corresponding to Elevations 189.1 to 184.7 m. A minimum of 3 m of rock
core was recovered in each of these seven boreholes.

The present and previous borehole locations are shown on the Borehole locations and soil strata
Drawing in Appendix D. The coordinates and elevations of the boreholes are given on this drawing
and on the individual Record of Borehole Sheets in Appendix A. Records of Boreholes drilled during
the previous investigation (1994) are enclosed in Appendix C.

THUURBER
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A member of Thurber’s engineering staft supervised the drilling and sampling operations on a full

time basis,

The inspector logged the boreholes, visually examined the recovered samples, and
transported them to Thurber’s laboratory for further examination and testing.

Standpipe piezometers, consisting of 19 mm PVC pipes with slotted tip, were instalied in selected

boreholes to monitor groundwater levels. Details of the piczometer installations are as shown in

Table 3.1.
Table 3.1 — Borehole Completion Details
Foundation . . . .
Flement Borehole Piezometer Tip (Sand Filter) Details
. Backfill
Depth Elevation !
Stratum
(m) (m)
North Abutment
West End BW3 9.7-125 | 191.2~189.1 | Shale Bedrock | Dentonite and grout to
surface,
BWS 1.0-37 i%4.1- 191.5 Shale Bedrock | Bentonite to surface.
Fast End BW7 42-67 | 189.0-186.6 | Shale Bedrock | omoniteto3.9m,
holeplug to surface.
Silty Clay Tilt .
BWO 25-46 | 19111889 | andShale | Denfonitefo0.15mand
Bedrack cuttings to surface.
Bentonite and grout to
BWIi1 5.8 ~7.7 186.8 - 1849 Shale Bedrock
surface.
BWIé None installed Bentonite to surface
South Abutment
West End BW4 .
BWS None installed Bentonite to surface
BWI15
East End BWEg Drill cuttings
BWI1G¢ Bentonite to surface
Retaining Wall
Southeast BWI12 None installed Grout to surface.
BWI13 Silty Clay Till .
28 46 | 191.0~1892 | and Shale | Dentonite and groutto
Bedrock surface.
BW14 None instalted Bentonite to surface
Southwest BWI1

BW2/BW02-07

None instalted

Bentonite to surface

4 LABORATORY TESTING

All recovered samples were subjected to Visual Identification (VI) and geological logging. The

results of this testing are shown on the Record of Borehole sheets in Appendix A. Moisture content
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determinations were carried out on all soil samples. 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.

Core samples of the shale bedrock were carefully protected to prevent drying during transport to the
laboratory. Point load tests were carried out on selected samples of intact shale upon arrival at the
laboratory to assist evaluation of the compressive strength of the bedrock.

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 Borchole Locations and Soil Strata Drawing 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 soil stratigraphy encountered at this site comprises topsoil overlying fili
underlain by native silty clay, silty clay till and layers of sandy silt to sandy silt till. Weathered shale
bedrock was contacted below the till deposits. More detailed descriptions of the individual strata are
presented in the following paragraphs.

5.1 Topsoil

Topsoil was identified surficially in all the boreholes, except in Boreholes BW2, BW13 and
BW14. The topsoil thickness generally ranged from 50 to 200 mm. The topsoil thickness
may vary between and beyond the borehole locations and the data is not intended for the
purpose of estimating quantities.

5.2 Fill

The site is parfially occupied by a stockpile of fill up to 10 m high above original ground
surface. BW1, BW2, BW02-07 and BW3 were drilled through this fill stockpile and the
thickness of fill in these three boreholes range from 7.0 to 9.8 m. The fill has been logged as
being predominantly clay with limestone fragments. Anecdotally, it is understood that the
stockpile consists of excavated shale that was placed approximately twenty years ago and has
since softened due to exposure to air and water.

The SPT N-values in this fili ranges from 11 to 50 blows for 0.075 m penetration indicating
the fill to be stiff to hard. Cobbles and boulders, rock slabs or other obstructions may be

present in this fill. The moisture content of this fill ranges from 4 to 18%.
No fill was encountered in Boreholes BW4 to BW6.

Fill was encountered in Boreholes BW7 to BW14 and BW15. The fi}l thickness in these

boreholes ranges from 0.4 to 2.3 m. The fill in these boreholes ranges from silty clay mixed

THUREER
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with topsoil and sandy silty to clay with shale and limestone fragments which may be
softened excavated weathered shale. The SPT blow counts in this fill ranges from 4 to 34
blows indicating a firm to hard consistency. The moisture content of samples collected
ranged from 6 to 28%. Higher moisture contents, 41% and 62%, were observed in Boreholes
BW7, BW§ and BW13.

53 Silty Clay

Native brown silty clay with trace to some sand, trace of gravel and occasional rootlets was
encountered below the fill, except in Boreholes BW1, BW2, BW02-07, BW3 and BW13 to
BWI15. The cohesive material extended to depths ranging from 0.6 m to 4.1 m (elevations
190.0to  195.3 m). Thickness of the silty clay layer varies from 0.4 mto 1.8 m.

The results of gradation and Atterberg Limit Tests conducted on samples of native silty clay
are summarized below:

Soil (%)
Gravel Otol
Sand 210 10
Silt 47
Clay 44 to 53
Liquid Limit 2410 44
Plastic Limit 141022

Grain size distribution results from the silty clay are presented on the Record of Borehole
sheets and Figure B1 of Appendix B. Atterberg Limit testing results are shown in Figures B4
and B5 of Appendix B. The Atterberg Limit Tests indicate the clay to be low to medium
plastic.

SPT N-values in the silty clay ranged from 4 to 36 blows per 0.3 m of penetration, indicating
soft to hard consistency. The moisture content of samples collected ranged from 4% to 23%.
Higher moisture contents, 40% to 75%, were observed in Boreholes BW4, BWS5, BW13 and
BWI15.

54 Sand Till, Silt Till and Sandy Silt

Layers of cohesionless soils sand till, silt tili and sandy silt with trace of gravel and clay and
occasional rootlets were contacted in three boreholes as indicted in Table 5.1.

THELISEIER
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Table 5.1 ~ Depths and Elevations of Cohesionless Soils

Borehole Depth (m) Flevation (m) Soil Type
BwW1 9.8 191.9 Sand till

BW02-07 9.1 192.8 Silt till
BWS 0.6 194.5 Sandy silt

The results of a gradation test conducted on one sample of native sand are summarized
below:

Soil (%)
Gravel 23
Sand 46
Silt & Clay 13

Grain size distribution results from the sand are presented on the Record of Borehole sheets
and Figure B3 of Appendix B.

SPT N-values of the cohesionless soils ranged from 22 blows per 0.3 m of penetration, to
greater than 50 blows per 0.1 m penetration, indicating compact to very dense relative
density. The moisture content of samples collected ranged from 11% to 19%.

5.5 Silty Clay Till

A deposit of brown silty clay till with trace to some sand and trace of gravel was contacted
below the native silty clay in Boreholes BW02-07, BW3, BW6, BW9, BWI11 and BW13 to
BWI16. The deposit was contacted at depths ranging from 0.6 m to 3.0 m (elevations 189.6
m to 194.0 m} and locally at 7.0 and 7.5 m (elevations 194.9m and 194.1 m) in Boreholes
BW02-07 and BW3, respectively. The thickness of the till layer ranges from 0.4 m to 2.1 m.

The results of gradation and Atterberg Limit Tests conducted on samples of native silty clay
till are summarized below:

Soil {%)

Gravel Otol
Sand 3 to 39
Silt 39 to 65
Clay 20 to 45
Liquid Limit 24 to 41
Plastic Limit 13t022

THURBER
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Grain size distribution results from the silty clay till are presented on the Record of Borehole
sheets and Figure B2 of Appendix B. Atterberg Limit testing results are shown in Figure B6
of Appendix B. The results indicate the till to be low to medium plastic.

Based on SPT N-values generally ranging from 15 to 83 blows for 0.3 m of penetration, the
deposit is classified as very stiff to hard in consistency. SPT N-values higher than 50 blows
per (.125 m penetration were observed in Boreholes BW11 and BW15. The measured
natural moisture contents range from 10% to 18% and 35% in Borehole BW3.

Although not encountered in the boreholes, glacial till may contain cobbles and large
boulders,

5.6 Bedrock

The soils described above were found to be underlain by shale bedrock of the Queenston
Formation. The shale encountered in the boreholes is described as thinly bedded and contains
numerous hard interbedded siltstone and limestone layers. The shale bedrock is highly
weathered to weathered with degree of weathering decreasing with depth. SPT N-values
obtained in the upper part of the shale bedrock ranged from 35 to greater than 50 blows per
0.125 m penetration. Moisture contents ranged from 5 to 21%.

Elevations of the top of bedrock encountered in the boreholes are shown in Table 5.1. The
shale bedrock lies at elevation ranging from 188.6 to 195.3 m.

THURBER
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Table 5.1 — Elevation of Top of Bedrock

. . Depth Bedrock Elevation
Foundation Unit Borehole (m) (m)
North Abutment:

West End BW3 8.8 192.8
BWS5 1.2 193.9
East End BwW7 1.6 191.6
BW9 4.1 189.4
BWI1 4.0 188.6
BWI16 4,0 188.6
South Abutment;
West End Bw4 1.7 195.3
BW6 1.4 192.4
BW15 1.0 193.6*
East End BWS 1.4 191.9
BWI10 4.0 190.6
Retaining Wall:
Southeast BWI12 4.1 190.0
BwWI13 4.0 189.8
BW14 1.4 1923
Southwest BW1 11.8 189.9
BW2/BW02-07 - -

* Auger refusal

Bedrock core was collected using NQ sized coring equipment. Total core recovery (TCR) in
the bedrock ranged from 77% to 100% in most core runs. Lower TCR values of 20% was
observed in Borehole BW7.

The RQD values recorded for three of the core runs ranged from 7% to 54% indicating very
poor to fair rock quality. Fracture Index (FI) of the rock, expressed as fractures per 0.3 m of
core, ranged from 1 to 10 in Boreholes BW10 and BW14.

The results of Point Load tests conducted on shale core samples indicated unconfined
compressive strength (UCS) values of 3 to 53 MPa (estimated from point ioad tests on intact
samples} indicating a weak to strong rock. It must be noted however that point load tests
were possible only on less weathered shaie or higher strength limestone interbed samples as
the more typical weathered shale cores tended to be too weak for point load testing.

Shale typically contains layers of siltstone and limestone that can be significantly harder than
the shale itself. The distribution, thickness and strength of these layers vary from location to
focation, and these layers typically exhibit less pronounced weathering than the shale. The
logs indicated that these hard interbeds range from 20 to 150 mm in thickness. Sampling and

interpretation from small diameter boreholes may-underestimate the frequency, thickness and

THUREER .



Highway 401 WB Express to Hurontario Street N-S Ramp (Basketweave) Page 9

6

strength of the strong layers and therefore geological expertise and past experience must be
applied in any decision making process regarding the bedrock.

5.7 Water Levels

Standpipe piezometers were installed in six boreholes to monitor water levels after

completion of drilling. The water levels measured in the piezometers are summarized in
Table 5.2.

Table 5.2 — Measured Groundwater Levels

Water Level (m)
Borehole Date Depth Elevation Comment

27-0ct-2006 7.1 194.5

BW3 13-Nov-2006 7.2 194 .4 In piezometer
11-Dec-2006 7.0 194.6
29-Jan-2007 7.2 194.4
27-Oct-2006 0.5 1947

BW5 [3-Nov-2006 0.70 194.4 In piezometer
11-Dec-2006 (.20 194.9
29-Jan-2007 0.30 194.8
27-Oct-2006 0.50 192.7

BW7 13-Nov-2006 0.55 192.6 In piezometer
17-Dec-2006 0.50 192.7
29-Jan-2007 0.50 1927
27-Oct-2006 34 190.2

BWO 13-Nov-2006 2.5 191.1 In piezometer
12-Dec-2006 1.4 192.2
29-Jan-2007 1.3 1923

BWI11 29-Jan-2007 1.0 191.6 In piezometer

BWI13 29-Jan-2007 1.7 192.1 In piezometer

The groundwater levels range from elevations 190.2 to 194.9 m.

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 after periods of heavy rainfall. Further, perched water may be
encountered at higher levels in pockets or zones of more permeable sands and silts within the
heterogeneous tills, or within the fill.

MISCELLANEOUS

Borehole locations and ground surface clevations were supplied to Thurber by MMM Group Limited.

THURBER
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The drilling and sampling equipment was supplied and operated by DBW Drilling of Ajax, Ontario.
The field work was supervised on a full time basis by Mr. George Azzopardi and Mr. Stephane
Loranger, C.E.T. of Thurber Engineering Itd.

Laboratory testing was carried out at Thurber’s Laboratory in Oakville.

Supervision of the field program, interpretation of the field data and preparation of the investigation
report was conducted by Mr. A. E. Gorman, P. Eng. and Ms. R. Palomeque Reyna, P.Eng,

Dr. P.K. Chatterji, P.Eng., a Designated Principal Contact for MTO Foundations Projects, reviewed
the report. '

THURBER ENGINEERING LTD.
Rocio Palomeque Reyna, P.Eng.

Geotechnical Engineer

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

P.K.. Chatteqi, P.Eng.
Review Principal, Designated MTO Contact
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Appendix A

Record of Borehole Sheets

(present investigation)

THUREBER



SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

TEXTURAL CLASSIFICATION QF SOILS

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

Sand 0.075 10 4.75mm
Silt 0.002 1o 0.075mm
Clay Less than 0.002mm

VISUAL IDENTIFICATION
same

same

5 te 75mm

Not visible particles to Smm
Non-piastic particles, not visible to
the naked eye

Plastic particles, not visible to

the naked eye

2. COARSE GRAIN SOIL DESCRIPTION (50% greater than 0.075mm)
TERMINOLOGY PROPORTION
Trace or Occasional Less than 10%
Some 10 to 20%
Adjective (e.gz. silty or sandy) 2010 35%
And (e.g. sand and gravel) 3510 50%
3. TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)
DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPT'N’
STRENGTH (kPa) VALUE
Very Soft 2 or less Less than 2
Soft 12to025 2t04
Firm 2510 50 4108
Stiff 50 10 100 8ta 15
Very Stiff 100 to 200 15t0 30
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
5) Pocket Penetrometer
4. TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)
DESCRIPTIVE TERM SPT “N" VALUE
Very Loase Less than 4
Loose 4 to 10
Compact 10to 30
Dense 301050
Very Dense Greater than 50
5. LEGEND FOR RECORPS OF BOREHOLES
SYMBOLS AND 55 Split Spoon Sample WS Wash Sample AS Auger (Grab) Sample
ABBREVIATIONS TW Thin Wajl Shelby Tube Sample TP Thin Wall Piston Sample
FOR PH Sampler Advanced by Hydraulic Pressure  PM Sampler Advanced by Manual Pressure
SAMPLE TYPE WI1 Sampler Advanced by Self Static Weight RC Rock Care SC Soil Core
Undisturbed Shear Strenpth
Sensitivity =
Remoulded Shear Strength
- Water Level
Coen Shear Strength Determination by Pocket Penetrometer
(1) SPT "N’ Value Standard Penetration Test ‘N* Value ~ refers to the number of blows from a 63.5kg hammer free falling a
height of 0.76m to advance a standard 50 mm outside diameter split spoon sampier for 8.3 m depth into undisturbed ground.
(2) DCPT Dynamic Cone Penetration Test - Continuous penctration of a 50 mm outside diameler, 60° conical

steel point attached to “A™ size rods driven by a 63.5 kg hammer frec 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 indo undisturbed ground.



UNIFIED SOILS CLASSIFICATION

GROUP
MAJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GwW Well-graded gravels or gravel-sand mixtures, litile or
GRAVEL no fines.
AND GP Poorly-graded gravels or gravel-sand mixtures, little
GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures.
GRAINED GC Clayey gravels, gravel-sand-clay mixtures.
SOILS 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-silt mixtures.
sSC 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 medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (W <30%).
GRAINED Wy <<50% CI Inorganic clays of medium plasticity, silty clays.
SOILS (30% < WL <350%).
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 OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION

Fresh (FR})
Fresh Jointed (FJ)

No visible signs of weathering.

Weathering limited to the surface of major

SYMBOLS

7

discontinuities. CLAYSTONE
Slightly Weathered Penetrative weathering developed on open discontinuity | —————
(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 friable. - COAL
Completely Weathered Rock is wholly decomposed and in a friable condition,
(CW) but the rock texture 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
Stroag 250 36,000 be chipped with a
Thickly bedded 0.6 to 2m geclogical hammer
Medium bedded 0.21t0 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 250t0 50,0 3,500t0 Breaks under
Strong 7,500 single blow of
TERMS geological
hammer.
Total Core Recovery: Core recovered as a percentage | Weak 5.0t025.0 750 t0 3,500 Can be pecled by a
(TCR) of total core run length, 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 crumbles under
respect to the total length of firm biows of
<ore rurn, . .
geological pick.
Rock GQuality Total length of sound core Extremely 0.25t01.0 35t0 150 Indented by
Designation: recovered in pieces 0.1m in Weak thumbnait
(RQD) tength or larger as a percentage (Rock)
of total core run length.
Uniaxial Compressive  Axial stress required to break
Strength (UCS) the specimen
Fracture Index: Frequency of natural fractures
(FI) per 0.3 m of core run.
[

THURBER
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74 Sandy SILT, trace gravei and clay
Very Dense 194
Brown
Moist & 55 55 e
(FILL)
183
192.8
89 reddish brown SHALE, with grey
limestone layers
(FILL) 7 55 50/ o
125
1949 Coring starled at 8.52m 192
5.8 SANO, some gravel, race sill, H ]
Continued Mext Page
+3 %3, Numbers referto



ONTMT4S 2311.GPJ  2/24/08

Ministry of
Transporiation

Ontario TR ——
RECORD OF BOREHOLE No BW01 20F2 METRIC
G.W.P.__2149-01-00 & 21500100 LOCATION Hwy 401 WBL Core - Hurontario Street N/S Ramp N 4 832 5091 F 290 453.4 ORIGINATED BY _SLL
HWY 401 BOREHGLE TYPE _ Solid Stem Augers/iNG Coring COMPILED BY _ mia
DATUM _Geodetic DATE 2008-10-26 - 2006-10-27 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % Y |RESISTANCE PLOT MATURAL oo = REMARKS
oo ‘:(J PLASTIC MOISTURE - T A
5 olgiZl & 20 40 € 8z 1pp L w20
clg wiz=2t 2 P —— ! L wp w wie| 28 | cransize
= B & 225 2 |SHEAR STRENGTH kPa
ELEV DESCRIPTION cla| e 2|2 = B — DISTRIBUTION
DEPTH NER > |32 8] < [O UNCONFINED  + FIELD VANE . ¥ (%)
e[ 2 ZIEC| L | ouickTrRAXIAL x LABvANE | WATER CONTENT (%)
Continued From Previous Page « 2 40 60 80 100 20 40 &0 kwm? |GR Sa 1 oL
SAND, some gravel, trace silt, 4 g
occasional cobbles 1 1
Very Dense NS
Grey P
Meist to Wet 3 191
(TiL) gfl 8 § ss | sof d 41 46 13
1 f 00 {SHCL)
q.
189.8 ok 190
118 Highly weathered, thinly bedded, very
weak, reddish brown, SHALE, with
grey imestone layers
9185 | 74 o
139 Al
RUN 1#
& TCR=77%,
SCR=63%,
9 RQD=37%,
é 1 | RUN . UCS=53MPa
188
4
RUN 2#
6 TCR=100%,
SCR=97%,
187 4 RQD=23%,
UCS=3MPa
2 { RUN >1g
2
186 RUN 3#
FCR=100%,
SCR=84%,
ROD=54%,
3 | RUN UCS=3MPa
184.7
17.0 END OF BOREHOLE AT 47.06 m.
BOREHOLE GROUTED WITH
BENTOMITE TO SURFACE.
+ 3 5 ¥, Numbers refer o 15 2 5

Sensitivity 1

(%) STRAIN AT FAILURE



ONTMTAS 2311.GRJ  2/2108

Ministry of f
Transportation .
Ontario Baupyrlmpnd
RECORD OF BOREHOLE No BW02 10F 1 METRIC
G.W.P.__ 21490100 & 2150-01-00 LOCATION Hwy 401 WBL Core - Hurontaric Street NS Ramp N 4 832 6145 E 290 489.9 ORIGINATED BY _SLL
HWY 401 BOREHOLE TYPE _ Safid Stem Augers COMPHEDBY _ mra
DATUM _Geodetic DATE 2007-01-10 - 2007-02-10 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 - ; RESISTANCE PLOT — - oo ':E REMARKS
5 o |TZ21 8 20 4 6 8 106 |™  Ceme | BEF &
2] wizg| z e wp w we| 58 | cransize
ELEV e A 22 & © |SHEAR STRENGTH kPa
DESCRIPTION =12 2128 & O DISTRIBUTION
DEPTH k] bl >[38&] £ (o unconmnen + FIELD VANE Y (%)
o 22! @ |® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
2015 w 20 4 60 80 100 20 40 60 im 3 |GR sA St CL
001 Sity GLAY, with shale and fmestone i
fragments
Stiff
Brown / Grey
{(WEATHERED SHALE FILL)
1]ss ]| n 201 5
2| ss | 14 o
200
Becorming Very Stiff
3| 85| 21 o
199
4| s5 | a2 o
Becoming Hard
198
5| s8 | e )
2264 197
196.0
59 END OF BOREHOLE AT 5.94 m.
BOREHOLE GROUTED WITH
BENTONITE TO SURFACE.
+3 %3, Mumbers refer to

Sensithily

20
‘5%5 (%) STRAIN AT EAILURE



ONTMT4S 2311.GPJ  2/21/08

Ministry of _
Transpartalion .
Ontarig THUR—
RECORD OF BOREHOLE No BW02-07 10F 2 METRIC
G.W.P__214301-00 § 2150-01-00 LOCATION Basketweave Hurontario ORIGINATEDBY Ga
HWY 401 BOREHOLE TYPE _ Hollow Stem Auger COMPILEDBY _ ES
DATUM _Geodetic DATE 2006-10-23 - 2006-10-25 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES ﬁ ; RESISTANCE PLOT e AT e - REMARKS
£ s 52| 8 0 4z 60 80 e | Goma o] B &
5w g1s8| 2 P O A N w wet DB | craNsRzE
ELEV alg| e | 2]les| & [sHEARSTRENGTHKPa F -
DESCRIPTION - |2 |ze = L = o | DISTRBUTICN
DEPTH 2|5 & |25 £ |9 UNCONFINED + FIELD VANE . ¥ %)
= ]EC] L | QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
201.8 u 20 40 B0 8D 100 20 40 60 sNm3 |GR sA S CL
00 SAND, GRAVEL and SILTY CLAY, =
with shale and limestone fragrents
Brown / Grey
(FilLy
201
200
* Refer to Barehole BWO2 for detafls of
fill layer.
199
198
197
196
i 85 63
194.9 195
7.0 CLAY, silly, some sand, trace gravel jz
Hard &"/
Maltled brown-grey ,_.fj 14
(TIEL} ?)ﬁ
1Y
7
»:}'/;*/" 2| ss | a3 4+ 127 50 2
¢ /'_//’ 194
7 -
o
%9
7
72
r/%
2,
152.8 %éﬂ R
9.1 SILY, trace o some sand 4 1]
Dense -1 1 3 83 49 o
Grey A
Damp Nt
{TiLL} |-
L, 4.0
Continued Nexl Page 4 3 j L 20
+3 %3 Numbers refer fo 1585

Sensitivity 10

(%) STRAIN AT FAILURE



ONTMT4S 2311.GPJ 2121408

Ministry of
Transporlation

[
T

Ontario
RECORD OF BOREHOLE No BW02-07 20F 2 METRIC
G.W.P.__ 21490100 & 2150:01-00 LOCATION Basketweave Hurontario ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE _Hollow Stem Auger COMPILEDBY __ES
DATUM _Geogelic DATE 2006-10-23 - 2006-10-25 CHECKED BY RPR
S0l PROFILE SAMPLES | o | w [RENAMIC CONE FENETRATION
E w ?(' PLASTIC lﬁm Cared E REMARKS
£ wlsE] @ 40 60 s 100 M Gomk w5 &
=g 4IZEl =z et B wp w w| 54 | cramsize
Ll | # 212 38| @ (SHEARSTRENGTHkPa
ELEV DESCRIPTION I - £ Oy DISTRIBUTION
DEPTH 13| >138] £ | UNCONFINED  + FIELD VANE . y %)
o Z|EC] L |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page ® 20 0 & 80 1 0 A8 80 sm® JGR sA S1cL
SILT, trace to some sand g 1
Very Dense 114
Grey 1
Moist {0 wet A
THL y
1919 T 4114 785 [owr o
108 \Lots of Grinding at 10.8m Ve 150
191
END OF BOREHOLE AT 10.82m,
AUGER REFUSAL ON POSSIBLE
BEDROCK.
BOREHOLE OPEN AND DRY UPON
COMPLETION,
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFAGE.
+ 3 x 3. Numbers refer to

Sensitivity

20
15 (o4 STRAIN AT FAILURE



ONTMT45 2311.GP4  2/21/08

Ministry of BB
Transportation .
Ontaric TS

RECORD OF BOREHOLE No BW03 10F2 METRIC
G.W.P.__ 2149-01-00 & 2150-01-00 LOCATION Hwy 401 WBL. Core - Hurontario Street N/S Ramp N 4 832 6421 E 280 524.1 ORIGINATED BY _SLL
HWY 401 BOREHOLE TYPE _ Solid Stem Augers/NQ Coring COMPILEDBY _ MFA
DATUM _Geodetic DATE 2006-10-25 - 2006-10-26 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL. PROFILE SAMPLES 5 w ; RESISTANCE PLOT I NATURAL Laun . REMARKS
& Wtz 8 o a0 80 s 10 | eems  we| B3 &
=2 K B1s21 2 e wp w w | 2% | cranszE
ELEV cigi B! 31231 S |SHEAR STRENGTH kPa
DESCRIPTION Elsl & |2 [ —————— DISTRIBUTION
DEPTH S|231 5 5|33| 5 |0 uncowmned  + FELDVANE y %)
A %7 & |® QUCKTRIAXIAL X LABVANE | WATER GONTENT (%)
2016 w 20 40 B0 8O 100 20 40 80 kvm 3 IGR 8A S CL
By TOPSOIL: (50 mm)
Silty CLAY, with shale and limestone
fragments
Very Stiff to Hard
Brown / Grey 0
(WEATHERED SHALE FILL)
1| ss °©
200
2 58 o
198
3 88 o
198
= 197
196
Becoming Stiff
5 58 53
195
194.1
75 Sity CLAY, some sand, trace gravel, A
trace rootlets "g/ 184
Very Stiff 1%
Mottled Brown “?ﬁ 8158 brde
(TiLL) ;; %
Lz
,/z/
I3 193
192.8 ,é/
B8 Highly weathered, hinly bedded, very
weak, reddish brown, SHALE, with
grey limestone layers L S8 o
Fl
Coring started at 9.5m 102 6

Conlinued Nexi Page

Numbers refer to
Sensilivity

20 .
15%5 (%) STRAIN AT FAILURE




ONTMT4S 2311.GPJ 2/21/08

a Ministry of -
Fransporlation .
Ontario
RECORD OF BOREHOLE No BW03 20F2 METRIC
G.W.P.___2143-01-00 & 2150-01-00 LOCATION Hwy 401 WBL Care - Hurontario Street NS Ramg N 4 832 643.1 E 280 524.1 CORIGINATED BY _SLL
HWY 401 BOREHOLE TYPE _ Sgii¢ Stem Augers/NQ Coring COMPILED BY __MFA
DATUM _Geodetic DATE 2006-10-25 - 2006-10-26 CHECKED BY RPR
SO PROLE swrtes [ |y [RSBREZ R oy
oy | = pasnc  MATRAL o = REMARKS
MOIS
= w|58] 3 20 40 60 s o [T SRE e [EF 4
=1 wlzE| = R — wp w w |28 | eransize
ELEV oy | ¥ S 12 a8 € |SHEARSTRENGTH kPa
DESCRIPTION 12| & 28| £ —Oe———— DISTRIBUTION
DEFTH g3 I Zia&| £ |© unconFNeD + FIELD VANE ¥ %)
El= FIEY] © |® QUCKTRAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page v 20 40 60 80 100 2 4 e wmd |GR sA 81 QL
3
1 I RUN [
RUN 1#
Pl TCR=84%,
91 SCR=58%,
4 RQD=7%,
Limestone interbeds al UCS=3MPa
10.85m to 11.00m, 11.15m to 11.17m, B RUN z#
11.19mto 11.31m, 1212m o 12.19m TCR=100%,
7 SCR=88%,
2 {RUN 180 RAD=28%,
7 UCS=45MPa
% 4
1891 N
125 END OF BOREHOLE AT 12.5m.
Piezometer installation consists of
18mm diameter Schedule 40 PVC pipe
with a 1.52m slolted screen.
WATER {EVEL READINGS:
DATE  DEPTH(m)  ELEV.{m}
1027706 7.4 184.5
1113006 7.2 194.4
12111006 7.0 194.6
2001007 72 1945
+ 3‘ w 3. Numbers refer to

Sensitivily

- 20
‘5%5 {%) STRAIN AT FAILURE



ONTMT4S 2211.GPJ  2/21/08

Ministry of
Transporation

Ontaro

TSN

GW.P,__ 21430100 & 2150-01-00

RECORD OF BOREHOLE No BW04 10F1

LOCATION Hwy 461 WBL Core - Hurontario Street NS Ramp N 4 832 628.6 E 290 5200

METRIC

ORIGINATED BY _s1t

HWY 401 BOREHOLE TYPE _Sclid Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2006-10-23 - 2006-10-23 CHECKED BY RPR
DYYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANCE PLOT e e | | rewarks
w . MOISTURE B X
5 @ g 5| 3 0 40 60 B0 100 |'™MT owmr T 5O &
2| w | BI2E] 2 L wa w w| 34 | eramsize
L lm| ¥ 225 @ |SHEARSTRENGTH kPa
ELEV DESCRIPTION | = x| = [ —_—— DISTRIBUTION
CEPTH =|5|F > |38} £ |O UNCONFINED  + FELDVANE . r (%)
sl * FlEC| © le QUICKTRIANAL X LABVANE | WATER CONTENT (%)
1970 o 20 40 60 B0 100 20 4 60 kNm3 fGR sA S CL
001 TOPSOIL: (125 mm] o] 197
01
Silty LAY, with stained lopsail, trace / 1 58 7 b
roots and roctlets iy
Firm to Hard L1
Brown ?’
2| ss | a3 -4
Sand seams and layers 1A 198 H
1]
|1
1]
195.3 "y
17 Lot - 3| ss | 7y °
- ghly weathered, thinly bedded, very
weak, reddish brown, SHALE, with 275
grey limestone layers 195 5
4| 85 | sv o
% 700
194
5| 88 | sor )
< 125
% 163
192.4 / o 5 a
4.6 END OF BOREHOLE AT 4.62 m 080
BOREHOLE OPEN AND DRY TO
BOTTOM ON COMPLETION.
BOREHOLE GROUTED WITH
BENTONITE TO SURFACE.

4+ 3 %3, MNumbers refer to

—
Sensitivity '5$5 {%) STRAIN AT FAILURE



2{21/08

ONTMT45 2311.GPJ

Ministry of -
Transportation . l
Ontario froppdomnd
RECORD OF BOREHOLE No BW05 10F1 METRIC
GW.P,__ 2140-0100 & 21 50-01-00 LOCATION Hwy 401 WBL Core - Hurortario Streat N/S Ramp N 4832 660.8 E 290 579.7 ORIGINATED BY SLL
HWY 401 BOREHOLE TYPE _ Soiid Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2006-10-23 - 2006-10-23 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ - léJ RESISTANCE PLOT cne A o b REMARKS
e NEHE 20 40 60 80 10 [T OET  we| B 5 &
=g wlzgEl| z o L wg w w | 58 | cramsee
B S let ¥ 2125 @ ISHEAR STRENGTH kPa
LEV DESCRIPTION el8f el 21z8]| 2 ——— e DISTRIBUTION
DEPTH 13| 7| >|23 T |0 UNCONFINED  + FIELD VANE Y %)
Elz Z15C] L |e ouckTRIAXAL X LABVANE | WATER CONTENT (%)
1951 o 200 40 60 80 100 20 40 60 km3 |GR sA S CL
00| TopsOl.: (150 mmy Fe ] _
0.2 ¥ 195
Silty CLAY, occasicnal sand layer 29 1 58 4 = g
Firm %7
184.5 Brown
¢6 y
Sandy SILT, trace clay, trace rootlets
Compaci
Brown 2 S§8 22 o
1939)  pagist 184
1.2
Highly weathered, thinly bedded, very
weak, reddish brown, SHALE, with
arey limestone layers
3 S5 43 of
193
\Q 4 55 50/ B Q
§ 075 |-
192
5 55 62 o
1915 \é
37 END OF BOREHOLE AT 3.66 m.
Piezometer installation consists of
18mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH(m} ELEV.{m)
102706 0.5 94T
111306 0.7 1944
1211206 02 1849
29/01/07 9.3 194.8
+ 3' x ¥, Numbers refer to

Sensitivity

20
15%5 (%) STRAIN AT FAILURE



ONTMT4S 2311.6PJ  2/21/08

Ministry of
Transportalion

Cntario

T any

RECORD OF BOREHOLE No BW06

10F 1 METRIC

G.W.P__ 21490100 & 2150-01-00 LOCATION Hwy 401 WBL Core - Hurortario Street N/'S Ramp N 4 832 646.1 E 290 584.2 ORIGINATED BY _sLL
HWY 401 BOREHOLE TYPE _ Solid Stem Augers/NQ Coring COMFILED BY MFA
DATUM _Geodetic DATE 2006-10-25 - 2006-10-25 CHECKED BY RPR
DYNAMIC CONE PENE TRATION
SOOIl PROFILE SAMPLES % g RESISTANCE PLOT prsme | MARAL o - REMARKS
o I
£ o l2Z| 8 20 90 60 80 g0 [ Tomr  wr| B8 &
=g wi1=g] z ' : ! L L wp w w28 | eRaNSIZE
Sy | & SI2a] 2 |SHEAR STRENGTH kPa
ELEY DESCRIPTION =l & N E A e CISTRIBUTION
DEPTH 3|3 s >|23 < | O UNCONFINED + FIELD VANE Y )
£12 2 57| © le euckTRIAXAL X LABVANE | WATER CONTENT (%)
193.8 L 20 40 60 80 100 20 40 60 em3 IR sAa s cL
80| ToOPSOIL: (175 mm) =
02 CLAY, sifly, trace roollets / 1 §8 8 o
Firm
1931 Brown -1
0.7 CLAY, sitly, el Ha
et y, trace grav g 5 193
Brown g? 2155 | 33 ot
{TILL) %7
192.4 157
1.4 Highly weathered, thinly bedded, very
weak, reddish brown, SHALE, with
grey limestone layers 3 58 70 192 [*]
% 41 85 | ss/ o
191
51 88 | 500 o F1
Caring started at 3.2m 66 s RUN 1#
TCR=98%,
Limestons interbed at 3.61m to 3.68m 4 SCR=57%,
150 RQD=9%,
i { RUN 1 UCS=3MPa
3
3
RUN 2#
189 8 TCR=85%,
SCR=85%,
Li interbeds at 8 ROD=31%,
mestone intel 15 &
=44MP
5.23m t0 5.256m, 5.79m tc 5.94m, 2 | RUN 7 HesstamPa
6.22m to 6.25m
188 4
187.6 é 3
6.2 END OF BOREHOLE AY 6.25 m
BOREHOLE GROUTED WITH
BENTONITE TO SURFAGE.
3 3. NMNurmbers referta x .
FUT Sersitiviy IS5 1) STRAIN AT FAILURE



ONTMT4S 2311.GPJ 2/21/08

Ministry of -
Transportation . I
Cniario TR
RECORD OF BOREHOLE No BW07 10F 1 METRIC
G.W.P___2149-01-00 & 2150-01.06 LOCATION Hwy 401 WBL Core - Hurontario Street V'S Ramp N 4 832 678.6 £ 290 £37.1 ORIGINATED BY _sLt
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY MFA
DATUM _Gecdetic DATE 2006-10-24 - 2006-10-25 CHECKED BY RPR
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES o 5 RESISTANCE PLOT "
[rIge, = PrASTIC Mmmz vauo{ ; REMARKS
E 52| 9 00 40 0 80 00 (™M oma ] 25 &
slEt | 4|28 z P wp w wo| 5% | cramsize
ELEY DESCRIPTIO e|21 8| 2|25] 2 [SHEARSTRENGTHKPa ——— DISTRIBUTION
DEFTH N 13| 5| 5]53] £ |o unconrmneD  + FELbvane y %)
El= Z{EC| @ | QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
1932 ud 20 4 60 B8O 100 20 40 60 kvm 2 JoR sA 81 cL
08| TOPSOIL: (150 mm) =23
ez Sifty CLAY, mixed with topsail, trace 1 88 <
roots
192.6 Frm
0.6 Brown
{FILLY
Siity CLAY, some sand, trace gravel 1 2| 88
Very Stiff 1
Brown ;
1916
1.6 Highly weathered, thinly bedded, very ss a
wesk, raddish brown, SHALE, with 2
grey imesione layers
Limestone interbed at 2.08m to 2.13m RUN 12
Cering started at 2.1m TCR=20%.
SCR=15%,
b ROD=0%,
% 1 | RUN UCS=3MPa
Limestone interbed al 3.61m to 3.71m RUN 2#
TCR=80%,
SCR=53%,
ROD=0%,
2 | run UCS=51MPa
RUN 3#
Limestone interbeds at 188 TCR=100%,
5.20m (o 5.30m, €.28m to 6.30m, SCR=90%,
6.35m lo 6.37m \4 RAD=7%,
UCS=29MP
§ 3 | RUN ICS=20MPa
Q 187
186.6 &
6.7 END OF BOREHOLE AT 6.65m,
Piezometer instaliation consists of
18mm diameter Schedute 40 PYC pips
wilh a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
1027106 05 192.7
111306 08 1926
121706 05 192.7
29/01/07 05 192.7

+3 x

3.

Numbers refer ta
Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE



ONTMT4S 2311.GPJ  2/21/08

Miristry of R
Transporlation . ‘
Cntaria THUSEm
RECORD OF BOREHOLE No BW08S 10F 1 METRIC
G.W.P.__ 2149-01-00 & 21500100 LOCATION Huwy 401 WBL Core - Hurontaric Street N/S Ramp N 4 832 664.0 E 200 641 6 ORIGINATED 8BY _sLi
HWNY 401 BOREHOLE TYPE _ Sofid Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2006-10-23 - 2006-10-23 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Er &Uj RESISTANCE PLOT s HATURAL e EE REMARKS
= o |52 8 20 4 B0 BD 00 |WT came [ £ &
91E wl=2 2 e e M WS wp w we | 38 | oransie
E1m] & 125 ]| & |[SHEAR STRENGTH kPa
ELEV DESCRIPTION = & T2 & b O DISTRIBUTION
DEPTH MR EE: < |0 UNCONFINED  + FIELD VANE Y (%)
== Z[EC] @ | uicKTRAXAL % LABVANE | WATER CONTENT (%)
1933 i 20 40 60 80 100 20 40 60 kNm3 |GR sA SI CL
0Ol TOPSOIL: (200 mm) =
0.2 Silty CLAY, trace sand seams, mixed 1] ss 4 193 b
with topsoil
1827 soft to Fim
0.8 Brown
(FILL) 5/{,
Silty CLAY, some sand, trace gravel 12| ss| 20 —
Very Stiff 1]
191.9 Brown 1/ 192
1.4 Highly weathered, thinly bedded, very
weak, reddish brown, SHALE, wilh
grey limestone layers 3 85 35 ]
191
1507 § 4 | 58 | so/ o
26]  END OF BOREHOLE AT 2.56 m. T3
BOREHOLE DPEN TO BOTTOM
UPON COMPLETION
BOREHOLE BACKFILLED WiTH
DRILL, CUTTINGS.
+ 3 x 3. Numbers refer lo

Sensitivily

20
‘5‘1%5 (%) STRAIN AT FAILURE




ONTMTAS 2211.GPJ  2/21/08

Ministry of
Transpartation

Ontario THURSEN
RECORD OF BOREHOLE No BW09 10F1 METRIC
GW.P.__ 2145-0100 & 2150-01-00 LOCATION Hwy 401 WBL. Core - Hurontario Street NS Ramp N 4 832 699.7 E 280 701.3 ORIGINATED BY _stL
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY _ wFa
DATUM _Geodetic DATE 2006-10-23 - 2006-10-23 CHECKED BY RPR
SOL PROFILE swnies [ |y RERGERE o
wel PLASIIC M"gm van) b REMARKS
E wl|g2]| & 20 40 6 80 100 | omew W 5O &
olE wlziEl z g —— wp w we] 28 | oRANSIZE
ELEV Lig| YW 3195 S  |SHEAR STRENGTH kPa
DESCRIFTION e[S & = ———n DISTRIBUTION
DEPTH zl3 b 125 £ {0 UNCONFINED + FIELD VANE Y o)
= 57| @ | QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
1986 i 20 4 B0 80 100 20 40 & xwm3 |or sA 81 oL
S8 TOPSOIL: (75 mm) K ;
Sitty CLAY, some gravel, cccasional 1 558 10 a
limestene fragments
Stiff to Hard 193
Brown
(FILL)
2| 88 34 o
Y
182
3| ss 29 o
191.3
2.2 Silly CLAY, some sand 1
Hard /
Mottled Brown 1o Grey ;/// a|ss| m 191 S
LA
190.6 A
3.0 Silty CLAY, trace gravel f:/}' Z
Hard 5_5
Brown ,:,g?’ 5188 | 5 c
(THL) a7
’f: 7 180
27
%
189.4 A
4.1 Highly wealhered, thinly bedded, very
weak, reddish brown, SHALE $
188.9 5 o a1 18¢ £
4.6 END OF BOREHOLE AT 4.62 m. 050
Piezometer installation consists of .
19mm diameter Schedule 40 PVC pipe
with a 1.52m siotted screen,
WATER LEVEL READINGS:
DATE DEPTH(m} ELEV.(m}
10/27/06 34 190.2
1113108 25 1911
12112106 1.4 182.2
3 3. Numbers referto 2 )
T Sensiiviy 15%5 (%) STRAIN AT FAILURE




ONTMTAS 2311.GPJ  2/21/08

Ministry of _
Transpartation .
Ontaric byl
RECORD OF BOREHOLE No BW10 10F 1 METRIC
G.W.P.__ 2149-01-00 & 2150-0100 LOCATION Hwy 401 WBL Core - Hurontario Sireet N/S Ramp N 4 832 6852 E 290 706.5 ORIGINATED BY BJ
HWY 401 BOREHOLE TYPE _ Soiid Stem AugersiNQ Coring COMPILED BY WM
DATUM _Geodetic DATE 2006-12-12 - 2006-12-12 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT "
= e TURAL LQuD [ REMARKS
=+ Fuas MOISTURE ol I =
£ A EE 20 40 60 80 100 [ur -] &
&2 | S{25| 3 [Gearsrmaiirs e N w| 7 g | GRANSIZE
ELEY DESCRIPTION ElE| & A ELIE- a —t——— DISTRIBUTION
DEPTH z|5 = |z 8 £ |O uUNCONFINED + FIELD VANE Y %)
ez ZE2] @ |® QUICKTRAXAL X LABVANE ]| WATER CONTENT (%)
1845 i 20 40 60  BO 10D 2 40 &0 kNm 3 |GR sA st CL
R TOPSOIL: (50 mm)
Sandy SILY, gravelly, trace to some 1 85 24 c
clay
Compact lo Loose 194
Grey to Brown
Moist
{FILL} 2| ss | L
183.0
15 Silly CLAY, some sand, trace gravel, 193
some black staining
Very Stiff Bss) =
Brown
192.2 (FiLL)
23 Silty GLAY, frace sand, occasicnal ; 4
axide staining :
192 g
St to Very Siif //// 4185 | 11 0 6 47 a7
Mottied grey-brown %
cy A
11
j 5| ss | 26 o
1]
[ /// 191
190.6 1]
40 Highly weathered, thinly bedded, very
weak to weak, reddish brown,
SHALE, oceasional siltstone layers
‘Q SR 190 5 Fl
Coring slartad at 4.67m 100 10 TR"‘:’:;*;W
SCR=100%,
4 RAD=37%,
UCS=33MPa
1 | RUN 5
189
5
6
RUN 2#
5 TCR=100%,
188 SCR=100%,
5 ROD=50%,
UCS=3MPa
2 | RUN 2
% 2
186.8 187 3
ra END OF BOREHOLE AT 7.72 m.
BOREHOLE GROUTED TO
SURFACE.
. 20
+ 3, % 3. Numbers refer to 15¢5

Sensitivity

T (%) STRAIN AT FARLURE




ONTMT4S 2311.GPJ)  2:21/08

Minisfry of
Transportation

Ortaric

Sensiivity

THILm—
RECORD OF BOREHOLE No BW11 10F 1 METRIC
GW.P,__ 2145-01-00 & 2150-01-00 LOCATION Hwy 401 WBL Core - Hurontario Street N/S Remp N 4 832 718.3 E 290 748.9 ORIGINATED BY _8J
HWY 401 BOREHOLE TYPE __Soiid Stem AugersiNQ Loring COMPILED BY WM
DATUM _Geodetic DATE 2006-11-12 - 2006-11-12 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES z Y |RESISTANCE PLOT o e s . REMARKS
= @ g PUAS MOISTURE ] = F &
5 w25 & 20 40 60 80 100 U coNTRNT Tz
9|l w =2 5 L L : 1 A w w w | 34 | cransizE
g w 3|25 2 [sHEARSTRENGTHKPa P t
ELEY DESCRIETION ol N Z|Eg| 2 [ — DISTRIBUTION
DEPTH HEIR: 2138 £ |o UNCONFINED  + FIELDVANE Y %)
g2 Z1Z 20 U |® QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
1926 i 20 4 80 B8O 100 20 4 60 kwm3 lGR sa 81 cL
88T\ TOPSOIL: (75 mm) >
Silty CLAY, some sand, trace roallets, 1] 88 4 P
occasional black staining
Soft to Stiff
{FILL) 192
Y
z|{ss | s o
191.1
1.5 i
i:tcyec:):l‘lglssome sand, trace gravel, ; 4 194
O ]
Very SGf ;/ 3| 854 15 e 110 45 44
Brown
]
180.3 ?
23 Siliy CLAY, some sand, trace gravel :?}/
Hard "fﬂz"
,/(/’ 4 55 4 o
Brown 4; % 190
(TILL} v5%
2%
??"n‘
7
W? 5 | ss | 66/ o 133 40 20
7Y 125
[t
g’f 189
7%
186.6 %%
4.0 Highly weathered, thinly bedded, very
weak , reddish brown, SHALE
= 188 2 R P
. ]
Coring started at 4.67m
075 5 TCR=100%,
Clay seam al 4.83m ta 5.00em SCR=100%,
Q 5 RQD=45%
§ 1 i RUN 4
\é 187 s
2
H RUN 2
H 6 TCR=92%,
- SCR=92%,
L e 3 {rap=10%
2 | RUN 3
5
184.9 185 :
T END OF BOREHOLE AT 7.72 m.
Piezometer instailation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH(m) ELEV.(m)
290107 1.0 191.6
+3 x 3. Numbers refer 10‘ 153’_5 A
R 5 (%) STRAIN AT FAILURE



QNTMT4S 2311.GPJ  2/21/08

Sensitivily

Ministry of _
Transporiation . .
Ontario
RECORD OF BOREHOLE No BW12 10F1 METRIC
GW.P__ 21490100 & 21500100 LOCATION Hwy 401 WBL Core - Hurontario Street NS Ramp N 4 832 704.3 E 260 755.2 ORIGINATED BY BJ
HWY 401 BOREHOLE TYPE _Salid Stem Augers COMPILED BY _ wm
DATUM _Geodetic DATE 2006-12-12 - 2006-12-12 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W (RESISTANCE PLOT — HEMARK
E w Iy PLANG L URE LU - ":E S
& nl2&t & 20 60 B0 100 (WM e o 25 8
=3 i wl=2 = b L wp w we| 2 | oramnsee
ELEV - Ela w 2 = g SHEAR STRENGTH kPa ——e—— O DISTRIBUTION
DEPTH DESCRIPTION SIS £ | 51338 & [o unconrmer  + FELOVANE ] Y ey
= ZIEC] @ [o QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
194.1 w 20 40 60 80 100 20 40 60 knm 2 JGR sA sI oL
HH| "\ TOPSOIL: (50 mm) yd 14
Silty CLAY, some sand, trace rootlets 1 558 5 o
Firm
Dark Brown
193.4 (FILL)
0.8
Sandy SiLT, frace gavel
Compact 2 S5 20 <
Brown 193
Moist
1928] (i
15
Sitty CLAY, trace sand, trace gravel,
irace roctlets 3 S8 5] ]
Firm
Mottled brown-gre:
1919]  rury ey 192
23 ]
Sifty CLAY, trace sand 1] /‘
SHiff to Very Stiff k114 | 88 12 o
Motlled brown-grey 11
©n 1]
]
/ 191
115 | 85| 18 B | 0 2 46 52
]
1]
1]
180.0 1]
4.1 Highly weathered, thinly bedded, very 190
weak, reddish brown, SHALE §
189.3 ~// €| Ss | s o
48[ END OF BOREHOLE AT 4.8% m. 075
BOREHOLE BACKFIILED WITH
HOLEPLUG.
3 43, Numbersreferto = -, 20 - .
+UxXT ‘5%5 (%) STRAIN AT FAILURE




ONTMT4S 2311.GPJ  2/21/08

Ministry of
Transporiation

Onlaria an
RECORD OF BOREHOLE No BW13 1 0OF 1 METRIC
GW.P._ 2149.01-00 & 2450-01-00 LOCATION Hwy 401 WBL Core - Hurontario Street N/S Ramp N4 832 728.0 E 290 805.4 ORIGINATED BY BJ
HWY 4 BOREHOLE TYPE _ Salid Stem Augers/NG Coring COMPHEDBY _ wM
DATUM _Geodetic DATE 2006-12-12 - 2006-12-12 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o 3 RESISTANCE PLOT NATURAL REMARKS
[T < PASTIC vauo | 'i
= w|%E] 8 20 40 B0 B0 100 (YT covmwyr UMY S 05 &
=l8]w| S15E| 3 SHEAR STRENGTH PA s - M| T | Ramsie
ELEV DESCRIPTION 218 | 2iE3| & a P S— BISTRIBUTICN
DEPTH 215 & |28 I |0 UNCONFIED + FIELD VANE . ¥ %)
El= 2 EC| & |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
193.8 w 20 4 60 B0 100 20 40 60 kw3 |GR SA S cL
0.0 Siity CLAY, some black staining, trace
sand, trace gravel L
Sliff 1188 8
{FILL)
trace wood fragments, frace rootlets 193
2| 85| 15 o
organics mixad with PEAT Y
Black 3 85 -] 182
191.5
23 Siity CLAY, some sand ;%/
Very Stiff fy"-’.’ o
wad 4 | ss | 15 e 0 12 43 45
Motiled brown-grey A
257
{TiLL) HA 191
7
14 v
/ﬁ,/
; /g 5 88 22 o
7
¥yl
4%
f/;
189.8 5% 150
4.0 Highly weathered, thiniy bedded, very
weak, reddish brown, SHALE §
189.2 \/ T Ss——= a
4.6 END OF BOREHOLE AT 4.62 m. 050

Plezometer installation consists of

with a 1.52m slofied screen.

WATER LEVEL READINGS:
DATE DEPTH(m) ELEV{m)
U007 1.7 192.1

19mm diameter Schedule 40 PVC pipe

+3 3. Numllsgr_s refer to
Sensitivity

28
‘5*13;’5 (%) STRAIN AT FAILURE




ONTMT4S 2311.GPJ  2/21/08

Ministry of
Transportation

Ontario TrU—
RECORD OF BOREHOLE No BW14 10F1 METRIC
GW.P. 21490100 & 21500100 LOCATION Hwy 401 WBL Core - Hurontario Street N/S Ramp N4 832 753.0 E 290 654.3 ORIGINATED BY Ry
HWY 401 BOREHOLE TYPE _ Soid Stem Augers/NQ Caring COMPILED BY _ wm
DATUM _Geodelic DATE 2006-12-12 - 2006-12-12 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES o W RESISTANCE PLOT - RI
w =z PLASTIC TURAL Lioun b= REMARKS
fug ¥} ] MOISTURE b L g
5 w|25| @ 20 40 60 100 BT o WMT 2O
A i wl=g| 2 e — : wp w w| P8 | sramsize
ELEV &g ¥ 21251 2 |SHEAR STRENGTH kPa DISTRIBUTION
DESCRIPTION =l=s1 & < ]Z2f & . e
DEPTH R >t28 £ [O UNCONFINED + FIELD VANE Y %)
El= EZIEY]| @ e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
1607 il 20 40 80 100 20 40 60 k3 §GR SA SI CL
0.0 Claysy SILT, some sand, trace gravel
Compact
Reddish 8rown 1 58 4 N
(FILL}
192.9
; s 193
0.8 Sitty CLAY, trace sand, some shale r‘?’%
fragments, occasional greenish timny "9’ 7 [ -
interbeds e?(é 2| 88| 24 f 0 3 65 32
1923 Very Stiff 1
14 Reddish Brown
Tat) /
SHALE, moderately ta highly 3} 85| 50 182 5
weathered, thinly bedded, reddish 104
brown, very weak
% £l ARUN 1#
Clay seams at 181 5 TOR=100%,
2.69m to 2.98m, 3.63m to 3.74m SCR=85%,
Rubble zones from RQD=26%
2.69m to 2.98m, 3.51m to 3.59m 1 { RUN &
Coring started at 2. 7m
5
190 2
4 RUN 24
Rubble zones from 7 TCR=160%,
421 10 4.69m, 5.23m 1o 5 28m SCR=100%,
; ROD=35%,
2 | run 189 UCS=35MFa
5
[
188.1 .
58 END OF BOREHOLE AT 5.59 m.
BOREHOLE GROUTED WIHT
BENTONITE TO SURFACE,
. 20
+ 3‘ % Numbers refer to 15¢5

Sensitivity

0

(%) STRAIN AT FAILURE



ONTMT45 2311.GPJ  2/21/08

Ministry of
Transportation

H
T~

Ontario
RECORD OF BOREHOLE No BW15 1 0OF 1 METRIC
G.W.P,_ 21495100 & 2150.01-00 LOCATION Hwy 401 WEL Core - Hurontario Street N/S Ramp N 4 832 616.3 E 290 533.1 ORIGINATED BY SLIL
HWY 401 BOREHOLE TYPE __Solid Stem Augers COMPH ED BY
DATUM _Geodelic DATE 2006-10-23 - 2005-10-23 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES z " ; RESISTANCE PLOT e AR oun E REMARKS
. MOISTLRE [
= o |22| 2 040 60 B0 10 ™M o 7| E5 &
2lgl | 9i52| 2 e wp w w| € | cransize
ELEV DESCRIPTION t o & 2 % a8 g SHEAR STRENGTH kPa ; o DISTRIBUTION
DEFTH = £21F >|238 < | O UNCONFINED + FIELD VANE y (%)
ElZ £[Z O] & 1e QUICKTRIAXIAL X LABvANE | WATER CONTENT (%)
1946 e 2 40 BC 80 100 20 40 60 km3 JGR SA 31 oL
0-? TOPSOIL: {125 mm) -
o.
Silty CLAY, some rootlets % / 1 S5 7 o
Firm 11
19372 Brow % 194
’ Sitty CLAY, some sand, trace gravel g%
1936|  Had P12t ss | sor P
1.0 Brown 075
(TiLL)
END OF BOREHOLE AT 1.01 m.
AUGER REFUSAL CN PROBABLE
BEDROCK OR BOULDERS.
BOREHOLE OPEN AND DRY TO
BOTTOM UPON COMPLETION.
BOREHOLE BACKFILLED WiTH
DRILL CUTTINGS.
+3 % Numbers refer ta 2

Sensitivity

PS5 (04} STRAIN AT FAILURE




ONTMT4S 2311.GPJ  2/21/08

Ministry of
Transporlation

B
Tmmam

Ontario
RECORD OF BOREHOLE No BW16 10F 1 METRIC
GW.P.__2149.01-00 & 2150-01 .00 LOCATION Hwy 401 WBL Core - Hurontario Street /S Ramp N 4 832 711,8_E 290 697 1 ORIGINATED BY _SLL
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY
DATUM _Geodelic DATE 2006-10-23 - 2005-10-23 CHECKEDBY __ RPR
SOl PROFILE eS| o g O Fr T
E %) ?(‘ PASTIC :S‘m LIGUID - ":E REMARKS
’6 o g E 8 210 4|0 B:O BP 190 Bt CONTENT ATl = 0 &
2| & £zl =z wp w w | 5 | cransizE
ELEV o lm| & 312 5] 2 JSHEAR STRENGTH kPa
DESCRIPTION = & z|=Z [ [ DISTRIBUTION
DEFTH (S| F| 5]23 < [© UNCONFINED  + FIELD VANE y (%)
B = FIEC| L & QUCKTRIAXIAL X (ABvANE | WATER CONTENT (%)
1926 w 200 40 80 80 100 20 40 60 knm3 |GR sA 81 CL
(i3] TOPSOIL: (50 mm) V4
Sitty CLAY. mixed with topsoil 1 S8 18 ©
Vary Stiff
Brown 192
{FILL)
2]ss| 20 ©
191
190.7
o
18 Silty CLAY, some sand M Rl I —
Very St to Hard 1]
Brown //
5%
¢7
1A
1A / 4 58 36 180
189.6 [
3.0 Silty CLAY, some sand, trace gravel ’//( z
Hard 2%
Brown //;S 5 ss | s oH—
st
{TiLL) %%
;ﬁ; 189
A
188.6 A
4.0 Highly weathered, thinly bedded, very
waak, reddish brown, SHALE, with
grey limestone layers
187.9 \é S I 1 188 o
46| END OF BOREHOLE AT 4.65 m. 075
BOREHOLE OPEN AND DRY TO
BOTTOM UPON COMPLETION.
BOREHOLE GROUTED WITH
BENTONITE TO SURFACE.
3 3. Numbers refer lo »
X ‘5%5 (%} STRAIN'AT FAILURE

Sensitivily




Highway 401 WB Express to Hurontario Street N-S Ramp (Basketweave)

Appendix B

Laboratory Test Results

THUREHER



THURBGSD 2311.GPJ 2/21/08

Hwy 401/410

to Credit River

FIGURE B1
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openiks, inchas U.5.5. Sieve siza, meshesfinch
00 & 4|'a- ¥ 1"’2' - ?3;4« hi&--i 4 _ 810 16 ;):40 5060 100 200
bt | » W b
ﬂ* o
% Reath s X
\: \A
80 ‘
70 h\\
z il S\
= 0
i "
£ = BN
[
= N\
0 4w
& »
o
30
20
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE |  FE coarst | mepum| PN SILT ard CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
[ BW10 2.59 191.94
s ¢ BW11 1.83 190.80
A BwW12 3.35 190.79
Date _February 2008 B B prepid | MFA
Project .2149-01-00 & 2150-01-00 THURBER Chkd. ... .. RPR




THURBGSD 22311.GPJ 2/21/08

Hwy 401/410 to Credit River

FIGURE B2
GRAIN SIZE DISTRIBUTION
SILTY CLAY TILL
Size of opetings, inches U.5.S. Skeve size, mashesfinch
& A ¥ M- 17 Yy Mok 34 810 16 30 40 5080 o0 200
00 —i"'&m\ H"“‘lp._h:%»“m
a0 \"\ \\
~ N X \
ML \“\
80 ™ \
70 kk\ I
Z NN i)
T N
= 60 - \
o N \
Li 2] ]
£ s Ny
= BN
g . \ A
& o " a
o N
N,
30 ) \
0
10
0
100 10 1 0.1 0.01 0.001 £.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE coarse | mepiM | Fne SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL. BH DEPTH {m) ELEV. (m)
® BW02-07 7.92 194.02
m BW11 3.35 189.28
A BW13 2.59 191.20
* BW14 1.07 192.64
bate . February 2008 BB Prepid . MFA
Project .2149-01-00 & 2150-01-00 THURBER Chkd RPR




THURBGSD 2311.GPJ 2/21/08

Hwy 401/410 to Credit River

FIGURE B3
GRAIN SIZE DISTRIBUTION
SAND
Size of openings, inches U.55. Siave size, mashesfinch
{::“ 4I‘{4- 3 111'2- 1" 31{,~ 1’;2‘3"8‘ 1 4 ?10 1IE 3 4’0 SOEID 1'[)0 200
100 u
%0
80
70
Z q
. N
ra ~
Y e
T 0 — T8
| “"".\
z
31
O 40
Ut
: N
30 \
20 y
10
0
100 10 1 0.1 0.01 0.001% 0.000%
GRAIN SIZE, mm
COBBLE COARSE FiNE COARSE I MEDIUM I FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV, (m)
® BWO1 10.79 190.88
pate February 2008, B l Prepd .. MFA._
Project .2149-01-00 & 2150-01-00 THURBER Chkd. ... RPR .




Hwy 401/410 to Credit River

ATTERBERG LIMITS TEST RESULTS | F'6URE 84

THURBALT 2311 GPJ 2/21/08

SILTY CLAY

60

CH

ol \>“$«

30

PLASTICITY INDEX

20 /

7

> 5

10 — ~
CL /
CL-ML / Mi-Oi MH-OH
ML oL
0
0 10 20 30 0 50 60 70 B0
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® BW04 0.99 196.04
o BWO08 1.07 192.24
A BW10 2.59 191.94
* BW11 1.83 1460.80
© BW12 3.35 190.79
& BW16 1.96 190.60

Date February 2008 . l Prepd ... MFA

Project 2149-01'00 & 2150-01-00 THURBER : Chkd RPR




THURBALT 2311.GPJ 2/21/08

Hwy 401/410 to Credit River

80

FIGURE B5
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
60
CH
50
" //
E ICI ok
= \Q
> >
*é 30 .
5 cL
20 yd
® /
10 ’/
cL v
CL-ML / MI-Q| MH-OH
ML oL
ao 10 20 30 40 0 70
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
[ ] BWO09 2.59 190.96

pate  February 2008 . l

Project . 2149-01-00 & 2150-01-00 THURBER

Prepd . .
Chkd. .. ...

MFA .
RPR .




THURBALT 2311.GPJ 2/21/08

Hwy 401/410 to Credit River

ATTERBERG LIMITS TEST RESULTS

FIGURE B6

PLASTICITY INDEX

Date

Project

SILTY CLAY TILL

60
CH
50
40 //
ICl &
5
30 L
CbL
% x
A /
10 * Q //
CL
CL-ML / MI-C MH-OH
ML oL
i
] 1¢ 20 30 40 B0 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. {m)
® BW02-07 7.92 194.02
v 4] BW13 2.59 191.20
A Bw14 1.07 192.64
* BW15 0.87 193,74
® BW16 3.35 189.20
[February 2008 . l Prepd ... MFA
.2149-01-00 & 2150-01-00 THURBER Chkd RPR




Highway 401 WB Express to Hurontario Street N-S Ramp (Basketweave)

Appendix C

Record of Boerehole Sheets
{previous investigation)

Laboratory Test Results

THURBER



Winkety
Trermmporiolon

Ll

Teundatian Baaign
Orrarta
RECORD OF BOREHOLE No 1 tor 1 METRIC
W.P. 54-87-08 LOCATION R 4 B3? 504 F 290 a4 ORIGINATED BY
DIST 5 HWY _A01 BOREHOLE TYPE _Hollow Stem Ayger. NXL Core COMPILED BY
DATUM _Geodetic DATE 83 08 76-29 CHECKED By __JDM
>3 LI | DYNAMIC CONL PLNEIRATION
SOIL PROFILE SAMPLES o = o R
b :m S RESISTANCE PLDY &ﬁm n:;smkt Umun tig REWMARKS
6l o w15 @ 20 % & o w |7 a4 &
a Q h A A f i L
ELEv BESCRIPT Slaiw !l 21258 3 [snear strencin weg e * | oram size
DEPTH ESCRIPTION S1Z1 215 1BE] 2 o onconanee + FIELD VaNE ¥  [OISTRIBUTION
=t i 2 | B9 2 | ¢ cvex TRl x wap vane  PVATER CONTENT (%) 3 (%)
192.8| Ground Surface n z = 20 40 8D BO 100 10 20 30 kN/m'|ca sa SI oL
0.0 o1 oas
CLAYEY SILT {0 SUTY CLAY ot “:L_
_?amc Sansd ';?/f l v
roce to G 1 g €2
Occ. Sondy ailt 1ones "{2; 2| ss | Bt | 108 J¢ 5 &5 27
Troce Orgonics ij
Sttt o Hord )/ 3 [ ss§ ou Ho— 200 JoO 8 S0 32
M ——iy
{Glocial Til) 4 (s 70 ° 222 |11 31 3¢ 20
189.8 A 199
29 @L’\ L TN fOemn o 274
BEDRGCK %
Queasnsion Shals g"@
Highly Wealhersd 2
o
& 35 | 110 | /17em
4 188
F:
% Rl
| 186.9
58| End of Borehole

+.‘a‘ xb:Humb-n rular g

20
TR ATV CTOU 4T Caniine




Wby o
Trormgroriotian

Ortarte

Foundalian teslgn

RECORD OF BOREHOLE No 4

1or1r METRIC
W.P. 548206 LOCATION K 4 B2 S5G F_290 780 ORIGINATED BY
DIST 6 HwY _401 BOREHOLE TyPL _Hollow Stem Auger COMPILED BY _JOM
DATUM _Geodelic DATE 83 0B 26-30 CHECKED BY__JQW
SGIL PROFILE SAMPLES e w DYRAMIC CONE PENETRATION
= = RESISTANCE PLOT PLASTIC ;‘Sm LouD ._’:E REMARKS
$Zz| © ] COMTEMT =0
5 B ERFIRE 0% s 80 100 " w v | 50 &
i = z : : P L ES
ELEV DISCRIPTION sla| w | 2|25] & {sHear stReneTh wp . GRAIN SIZC
DEPTH 5 19 ol I3 IS 281 7 |e unconane + FIELD VANE _ o 7 DISTRIBUTION
3 I 2169 2 1eouck TR, e vne  [WATER CONTENT (X)) R =
16291 Ground Surfgce v g o 20 40 B0 8O 300 10 20 30 KN/m o sa s1oCL
0.0 Troce Orgonice vj_._l__.ﬁs...;__.,
T b4
CLAYEY SILT to SILTY CLAY %
a2
Some Sand ] e 35 26 ‘ -] 204
Troce to Some Grove! L4
Oce. mandy silt zores 13-] ._1
StT 1o Harg -45 =
bgd 3 | ss | aa o 21.4
(Giccial Till) AVL
#
150.8 X
3 —n—
2 2 4 ss 73 & 1.8
BEDROCK % 1 180
Cuesnsion Shole £ S 155 1160 /2em
Highly Weathered %
-
<
%
~4
15&2 % o o MLl AT
-4.7 | End of Boarehoe

+$' ijt‘umE.or-; rafer 1g

0
1845 /XY STOAIW 4T Fabuoer




Winlwhy ot
Tronmporation Toundglion Derigh
Qnteric
RECORD OF BOREHOLE No F—1 1or 1 METRIC
W.p. . H54-B2-06 LOCATION Goords: N 4 B37 S35 £ 290 793 ORIGINATED BY_LQ. .
DIST_ €& ___  _ Hwr_401 HOREHOLE TYPT _Solid Stem Auger, BW Casing, BG Rock Core COMPILED BY _ 1.0,
DATUM Geodetic DATE 1994 06 28 CHECKED BY __BB._
SOIL PROFILE SAMPLES | & S| SYNAMIC CoN: PERTTRATION
S| 2 RESISTANCE PLOT s it oo :g REMARKS
P v | xZ| & 20 40 60 B0 100 SOATENT z= &
O e o 2 > ) A ’ i 3 w5 w - Dg
ELEV DESCRIFTION el w 2 251 5 |sHEaR STRenGTH kPo —_———— GRAIN SIZE
BEPTH = 131z 51331 % 1o unconmme + FIELD VANE o 7 [|PISTRIBUTION
= 4 S FECT & 1e cuck Ruaa * g vanp  [VATER CONTENT (%} 3 )
192.5 [ Ground Surface 0 ? o 20 40 60 B0 100 10 20 30 kN/m |oR sa st CL
o0 Y
CLATEY SILT TO SLTY CLAY = 192 -t |
Traca to Soma Crove! .
Seme Sond 185 n
SUM to Very Stitf -
(Giaciel Tip)
Bromn ] 2|85 | 2 6 —H 17 31 (52)
190.4 Red _ |
2.1
% 3 1 55 [ 1ed] /18em ‘o0
Lz
BEDROCK @\(\'ML 1Y E= 1/13cm
Queenrion Shate ?\
@“T S5 T F=1 /13cm
P
7
tiahiy weotrered b
Slightly Weathersg — Fdod
5 re | Rec R0 0%
% 79%
186.2
§.3 ) End of Borehole

+3‘ XS:Pjum{‘).sn refar lo

20
L T a L TI LU T e




Mlnkety of
Tramepartalion

Foundation feaign
Qimarko
RECORD OF BOREHOLE No P—1 1or i METRIC
WP, _54-82-06 LOCATION Coordy: M 4 B37 §27, [ 790 697 ORIGINATED BY 1Q.
DIST L HWY _401 S8OREHOLE TYPE _Hollow_Stem Auger COMPILED 8Y __LOQ.
DATUM _Geodelic DATE 18%4 06 2§ CHECKED B8Y.._RBB.
> (] DYNAMIC COKL PENZTRATION
SOIL PROFILE SAHPLES g, S RESSTANCE POt e B oo | E | puancs
7 (911} f
b nizg| o 0 40 50 B0 100 ”w e 2D &
=R = oz : : : . P L ¥
ELEV BESCRIPTION S8 4| 2| 25! & [SHEAR STRENGTH xPa N — CRAIN SIZE
DEPTH = ZIZ| 2 | 5|25 2 |o uscovrwm + FIELD VANE . v {PISTRIBUTION
iz o | S9 & | oouck Ty s vang  [WATER CONTENT (%) 3 =)
188.4 | Ground Surfoce n S o 20 40 60 B0 100 020 30 KN/ |GR sa stocL
00
198
1 55 11
WEATHERED $HALE FRAGMENTS N 2 | ss | 12
Fine Groined te Cobbie / Boulder Size | ®
Grey 196 }—
S4tf te Hard 3 535 19
(Fill Materal)
-
Sx s | 55 | 48
t
3 S
5| ss | 1z © —1{ 4113 (48)
&, 194
e 6|55 | 1 :
183.0
a4 7|ss| s
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RECORD OF BOREHOLE No P—2 1or1 METRIC
WP, _S54-82-06 LOCATION Coprda: KW 4 B37 508 E 250 701 ORIGINATED BY.LO.
DIST__ & HWY _40] BOREHGOLE TYPE _Solid Stem_Auger, BW Cosing, BO Rock Core COMPILED BY _ LO.
DATUM Geoactic DATE 1994 06 27 CHECKED BY_BB.
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Highway 401 WB Express to Hurontario Street N-S Ramp (Basketweave)

Appendix D

Borehole Locations and Soil Strata Drawing
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BWO1

8W02-07

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

HWY 401
SITE No 24-758
GHP No 2149-01-00 & 2130-01-04

HWY 401 WB EXPRESS TO SHEET

HURONTARIO STREET RAMP
BOREHOLE LOCATIONS AND SOIL STRATA

BWO4

HWY 401
€ COLLECTOR WBL

BWOSB

: 2

BWO6B

BW10

2 2

Bw12

BW13

BW14

PROPOSED GRADE

/(HWY 401 COLLECTOR WBL)

ORIGINAL GROUND

TOPSQIL! N ¥ TOPSOIL N " 195
T e dieieg A 2 PSS 5 Py
- o~ ;ﬁ \\ i AN ’.361 152 -186—' PN 30(6"\\"‘\l
\‘\ . < Highly . ;%_, 7 SHALE \;,,Hrr\ N s Z X SHA(E 6% 190
s N N AN AN NS
SHALE  TRACE TO SOME SAND Waathered ¥R 1ighly Weathared *'° \SILTY CLAY WS Highly  Jasx
TRACE SILT, SOME GRAVEL Highly Dense 0% SONE SARD Weathere®
s Yery Dense s4x|Weathered SILTY CLAY TILL TRACE GRAVEL SHif_to Yery SHff
= SOME SAND, TRAGE GRAVEL Hard 185

Hard

PROPOSED GRADE
{N/S RAMP, BASKETWEAVE)
}

1
194850

F
T30

T
4950

20+H50

M Marshall

Monaghan

Mackiin
PROECT MANAGERS » ENGIMEERS » SURVEYORS » PLANNERS

THURDER ENGINEERING L.TD.

BFOTECHMNICAL + ENVIAONMENTAL 3 MATEAIALS

%\, 7 %ﬂ‘."? . ;‘-’fxa-.‘.' -
4_,4*“. Tl
l\s‘ %

. “‘\,’9

+ L
k3 i3
) L l ..'.e?é. . f“
LEGEND
“ BoreHole (Present Investigation, 2007)
'$' BoreHole and Cane
‘$’ BoreHole (Previous Investigetion, 1994)
N Biows /0.3m (Std Pen Test, 475J/blow)
CONE Biows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydroulic
x Water Level
Head Artesion Water
Piezometer
90% Rock Quality Designation {RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
BWO 1 20.7 4 B32 599.1 | 200 453.4
LEWOZ/BWM-OT 201.9 4 832 6145 | 280 4B9.9
BWO3 201.6 4 832 £43.1 | 290 524.1
BwO4 197.0 4 B32 628.6 | 290 529.0
BWOS 195.1 4 832 6608 | 260 579.7
BWD6 193.8 4 832 B46.1 | 290 584.2
BWO7 193.2 4 B32 678.6 | 290 637.1
awos 193.3 4 832 664.0 1 290 641.6
BWO9 193.6 4 832 B699.7 | 280 701.3
BW10 194.5 4 832 6R5.2 | 290 706.5
BW11 192.6 4 B32 718.5 | 290 748.9
BW12 1941 4 832 704.3 | 290 755.2
BW13 193.8 4 B32 728.0 | 290 805.4
BW14 193.7 4 832 753.0 | 290 854.3
BW1S 194.6 4 B32 616.3 | 260 5331
BW16 192.6 4 B32 711.8 | 250 BS7.1
-NOTES-

1) The boundaries between soil strata have been
estcblished only at Borehole iocations. Between
Boreholes the boundaries are assumed from
geolegical evidence.

2)This drowing is for subsurfoce informaticn ondy.
Surfoce details and feotures are for conceptuat
itlustration,
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BWO3

204

CN/S RAMP (BASKETWEAVE)

Bwo4

* *

BW15

BW16

*

BW09

*

METRIC

DIMENSIONS ARE IN M

ETRES

AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

HWY 401
SITE No 24-759
GHP No 2149-01-00 & 2150-01-00

HWY 401 WB EXPRESS TO SHEET

CN/S RAMP (BASKETWEAVE)

Bw1o

.
|
204 200 200
202 TOPSOIL N 1 202 198 1 198
% PROPOSED GRADE
8
. i //(HWY 401 COLLECTOR WBL\ .
]
58
198 FILL . == ! 98 194 TOPSOIL I == 274 V0074 194
it a7 I SILTY CLAY , . % 2
16 az TRACE GRAYEL g 192 S T IO FILL Y 152
12 A7 \J/ Stiff 20 4 Ko s g’ i
X ,//;Qé N TOPSOIL SILTY_CLAY 2 £y 7/ 2
a4 . ra LR ) TRACE GRAVEL % s 77074 s 7
194 ¥ T : %0 4 . 194 190 . a6 ] - AN 190
SILTY CLAY TILL_DAErAn i = 10" 3 : sttt o4 PAVE = u-en — SHALE
SOME SAND. TRACE GRAVELIDLIS LI LV é il % b gy [ \ sx| Highly
tep— Yery Stiff to Hard SHAI:E\ 50 — 102 188 S Weathered -
Highiy \ : 50%
SILTY CLAY TILL
190 Weathered 190 166 SOME_SAND, TRACE GRAVEL
\PROPOSED GRADE Very Stiff to Hard \PROPOSED GRADE
o (N/S RAMP, BASKETWEAVE}%B o (N/S RAMP, BASKE?B‘Q’EAVE)
SECTION A—A SECTION B—H
% L? tl') 101m HOR , Ii) ? 1EIm HOR
0 Z5 5m  VER 5 25 B VIR

HURONTARIO STREET RAMP
BOREMOLE LOCATIONS AND SOIL STRATA

PR =

PROJECT MAHAGERS + ENGINEERS = SURVEYORS » PLANNERS

THURBER ENGINEERING LTD.

. l GEOTECHNICAL » ENVIAUMMENTAL » MATERFALS

: e
% o . Y
P A W
L e S
KEYPLAN
LEGEND
“‘" HoreHole (Present investigation, 2007)
'¢' BoreHele and Cone
¢- BoreHole (Previous Investigation, 1994)
N Blows /0.3m (Std Pen Test, 473J/blow)
CONE Biows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
= Water Level
Read Artesion Water
I Piezometer

90% Rock Quality Designation (RQD)
A/R Auger Refusat

NQ ELEVATION NORTHING EASTING
BWO1 201.7 4 B32 599.1 | 290 4534
EWG2/ Bw02-07] 201.9 4 832 6145 | 290 4899
BWO3 201.6 4 832 B43.1 | 290 524.1
EwO4 187.0 4 B32 628.6 | 290 5239.0
BWG5 195.1 4 B32 660.8 | 290 £79.7
BWO6 1938 4 B32 646.1 | 290 584.2
BWC7 193.2 4 832 678.6 | 290 637.1
BWOg 193.3 4 B32 664.0 | 290 641.6
BW(Cg 183.6 4 B32 B99.7 | 290 701.3
BW10 194.5 4 832 685.2 | 290 706.5
BWi1 192.6 4 B32 718,3 | 290 748.9
BwW12 194.1 4 B32 7043 | 290 755.2
BwW13 193.8 4 832 728.0 | 290 BG5.4
EW14 193.7 4 832 753.0 | 290 854.3
BwW15 194.6 4 B32 616.3 { 290 533.1
BW18 162.6 4 B32 711.8 1 290 697.1

-NOTES-

1} The boundaries between soif strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drowing is for subsurface information only.
Surface details and feotures are for conceptual
illustration.
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