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FOUNDATION INVESTIGATION REPORT
SCHEEL DRIVE TWIN OVERPASS STRUCTURES
HIGHWAY 17 - 417 FOUR LANING
NEAR ARNPRIOR, ONTARIO
G.W.P. 4067-03-00

GEOCRES Mumber: 31F-167

PART 1: FACTUAL INFORMATION

I INTRODUCTION

This report presents the factual findings obtained from a foundation investigation conducted at the
locations of the proposed Scheel Drive Twin Overpass structures. These structures will carry the
proposed Highway 17/417 WBL and EBL (existing Highway 17) over the realigned Scheel Drive
near the Town of Arnprior, Ontario. Foundation information obtained from previous investigations in

the vicinity of these structures is included in References 1 and 2 noted below.

The purpose of the investigation was to explore the subsurface conditions at the site and, based on the
data obtained, to provide borehole location plans and soil strata drawings, stratigraphic profiles and
selected cross-sections, records of boreholes, laboratory test results and a generalized description of

the subsurface conditions.

Thurber Engineering Ltd. (Thurber) carried out the investigation as a sub-consultant to McCormick
Rankin Corporation (MRC), under the Ministry of Transportation Ontario (MTO) Agreement
Number 4006-E-0003.

Reference is made to the following documents during the preparation of this report.

® Thurber Engineering Ltd. report titled “Foundation Investigation and Design Report, Scheel
Drive Underpass, Highway 17 Twinning, Arnprior to Renfrew, Ontario™, G.W.P. 647-92-00,
Site No. 29-414, GEOCRES No.31F-126, File No.19-3745-0, August 27, 2004 (Reference i)

e Thurber Engineering Ltd. report titled “Foundation Investigation and Design Report, High
Embankments, Scheel Drive Underpass Approaches, WBL Mainline Section and Campbell
Drive Interchange, Highway 17-417 Four Laning, Near Arnprior, Ontario”, G.W.P. 4067-03-
00, GEOCRES No. 31F-163, File No. 19-1351-125, February 19, 2008 (Reference 2).

2 SITE DESCRIPTION

The site is located in the vicinity of the existing intersection between Highway 17 and Scheel Drive in
the Township of McNab, County of Renfrew, Ontario. The general site location is shown on the
Borehole Locations and Soil Strata drawing in Appendix C.
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The site is situated in an area of relatively flat terrain characterized by shallow bedrock underlying
glacio-lacustrine clays and sandy silt io sand. All four quadrants of the intersection are moderately
vegetated with trees and shrubs of various sizes. Local drainage in the area is likely governed by the
nearby Dochart Creek, which flows in a southwest-northeast orientation and crosses under the
existing Highway 17 at a Jocation some 600 m west of the intersection.

In general, the project area is located within a physiographic region known as the Ottawa Valley Clay
Plains. This area is located between the Laurentian upland to the north and west, and the Ottawa
lowland to the south and east. Native soil deposits typically consist of glacio-lacustrine clayey silts
to silty clays that were deposited when the Champlain Sea inundated the Ottawa — St. Lawrence
lowland. In Renfrew County, there are prominent east-west trending scarps (fault zones), including a
major depression geologically known as the “Ottawa-Bonnechere” graben. Bedrock in the site area
consists of crystalline limestone of the Ordovician Period that had been subjected to faulting,

weathering and erosion.

3  SITE INVESTIGATION AND FIELD TESTING

The site investigation and field testing program was carried out during the period of August 25 to 27,
2008, and consisted of advancing 24 boreholes (08-SCH-01 to 08-SCH-24) at the proposed twin
structure focations. The depths of the borcholes ranged from approximately 0.4 m (bedrock just
beneath ground surface) to 7.2 m depth below existing ground surface. All boreholes were advanced
to refusal on probable bedrock or boulders, and selected boreholes were further advanced by coring
into bedrock. The approximate locations of the boreholes are shown on the Borehole Locations and
Soil Strata Drawing in Appendix F.

Prior to the start of drilling, the borehole locations were staked in the field and utility clearances were
obtained by Thurber. Relocation of some boreholes from the proposed structure locations was
necessary due to the presence of rock outcrop, ditches and sloping ground.

A track mounted drill rig was used to drill and sample all but Boreholes 08-SCH-05 and -10 where a
shovel was used to manually excavate the shallow pits. The sampled boreholes were advanced by a
combination of hollow stem augers through the soil and NQ size coring equipment into bedrock at
selected locations. Soil samples were obtained at selected intervals using a 50 mm outside diameter

sphit spoon sampler in conjunction with Standard Penetration Testing (SPT).

Groundwater conditions were observed and noted throughout the drilling operations and upon
completion of the boreholes. Standpipe piezometers consisting of 19 mm diameter Schedule 40 PVC
pipe with a slotted screen were installed in selected boreholes to allow longer term monitoring of the
groundwater level. The completion details of all boreholes, including the piezometer installations, are

presented in Table 3.1 below.
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Table 3.1 — Borehole Completion Details

T Pl T T
Bept :

(8-5CH-01 MNone Instalied Sealed with bentonite and gravel to surface
08-SCH-02 2171213 Sand from 2.1 to 1.2 m, bentonite to surface
08-SCH-03 None Installed Drill cuttings for full depth
08-SCH-04 None Instailed Sealed with bentonite and gravel to surface
08-5CH-05 None Installed Drill cuttings for full depth
08-5CH-06 None Installed Drill cuttings for full depth
08-5CH-(7 MNone Instailed Sealed with bentonite and gravel to surface
08-5CH-08 Noune Installed Drill cuttings for full depth
08-SCH-09 437120.2 Sand from 4.3 to 2.4 m, bentonite to surface
08-5CH-10 None Installed Drill cuttings for full depth
08-SCH-11 None Installed Drill cuttings for full depth
03-SCH-12 None Installed Drill cuttings for full depth
08-SCH-13 5.1/120.1 Sand from 5.1 to 1.5 m, bentonite to surface
08-5CH-14 None Installed Gravel to surface

(08-SCH-15 None Installed Gravel to surface

08-SCH-16 None Installed Sealed with bentonite and gravel to surface
08-SCH-17 None Installed Gravel to surface

08-SCH-18 None Installed Gravel to surface

08-5CH-19 None Installed Sealed with bentonite and gravel to surface
08-SCH-20 None Installed Gravel to surface

08-SCH-21 2.8/123.6 Sand from 2.8 to 1.0 m, bentonite to surface
08-SCH-22 None Installed Sealed with bentonite and gravel to surface
08-SCH-23 None Installed Drill cuttings for full depth
08-SCH-24 None Installed Sealed with bentonite and gravel to surface

A member of Thurber’s technical staff supervised the drilling and sampling operations on a full time
basis. The supervisor logged the borcholes, secured the soil samples in labelled and sealed
containers, placed the rock cores in wooden core boxes which were then transported to Thurber’s
laboratory for further examination and testing. All rock cores were logged, the Total Core Recovery
(TCR}, the Rock Quality Designation {(RQD) and the Fracture Indices (FI) were determined.

4 LABORATORY TESTING

The recovered soil samples were subjected to visual identification and to natural moisture content
determination. At least 25% of soil samples were subjected to grain size distribution analysis and
Atterberg limits tests where appropriate. The results of this testing are shown on the Record of
Borehole sheets and the figures in Appendix B. Point load testing was carried out on selected rock
cores. The results of this testing program are reported in Table 1 immediately following the text and
on the Records of Boreholes in Appendix A.
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5 DESCRIPTION OF SUBSURFACE CONDITIONS

5.1 General

Details of the encountered stratigraphy are presented on the Records of Boreholes in
Appendix A and on the “Borehole Locations and Soil Strata” drawing in Appendix C. A
summary description of the stratigraphy is given in the following paragraphs. The factual
information at the borehole locations governs any interpretation of site conditions,

In general, the subsurface conditions encountered in the borehole locations consist of asphait,
topsoil or fill overlying silty clay and/or silty sand to sand. The relatively thin overburden
soils is underlain by crystalline limestone bedrock.

5.2 Asphalt, Topsoil and Filt

Asphalt of about 50 to 150 mm in thickness was encountered on the existing highway
shoulder in Boreholes 08-SCH-21 and 08-SCH-22.

Topsoil of about 100 mm in thickness was encountered in Boreholes 08-SCH-01 and SCH-
(8-02, and about 500 mm in Borehole 08-SCH-06. Topsoil thickness may vary between and
beyond borehole locations, and this limited data should not be used for topsoil quantity
estimates.

Silty sand, gravelly sand to sand and gravel fill containing cobbles, rock pieces/slabs was
encountered at ground surface or beneath the asphalt in 14 boreholes located adjacent to the
roadway. The approximate depths and underside clevations of fill are as shown in the
following Table 5.1.

Table 5.1 Fill Thickness and Underside Elevations

L Bin deievatmn
08-SCH-11 . 122.6
08-SCH-12 0.6 123.0
08-SCH-13 0.9 1243
08-SCH-14 0.9 1243
08-SCH-15 0.8 1254
08-SCH-16 0.9 125.3
08-SCH-17 0.9 124.7
08-SCH-18 0.7 125.4
08-SCH-19 1.4 123.8 ]
08-SCH-20 0.5 124.7
08-SCH-21 0.6 125.8
08-SCH-22 0.9 125.6
08-SCH-23 0.6 125.0
08-SCH-24 0.7 125.0
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Measured SPT ‘N’ values ranged from 3 blows to 51 blows per 0.3 m penetration indicating
loose to very dense conditions. The measured moisture contents of samples of the fill were
typically in the order of 2 to 8%, although a value up to 20% was recorded.

Figures B1 and B2 in Appendix B present grain size distribution curves for samples of the
gravelly sand to sand and gravel fill. Results of these tests are presented on the Record of
Borehole sheets in Appendix A and as follows:

Sail Particles %
Gravel 21 to 37
Sand 52 to 63
Silt and Clay 10 to 24

53 Silty Sand and Sand

Layers of brown native silty sand to sand containing pieces or slabs of rock were encountered
at ground surface or immediately below the existing fill in Boreholes 08-SCH-03, -04, -05, -
07, -08, -16, -18, -21, -22 and -24. The thickness of these brown deposits ranged between 0.4
and 2.0 m and the underside of these soils varied from Elevation 121.0to 126.2 m.

Measured SPT ‘N’ values typically ranged from 6 to 28 blows per 0.3 m penetration
indicating loose to compact conditions, except in Boreholes 08-SCH-03, -15, -16, -21 and -22
where very dense conditions represented by ‘N’ values of 86 blows per 0.3 m penetration and
>50 blows for less than 0.3 m penetration were recorded, respectively, likely due to the
presence of rock pieces, rock slabs, cobbles, boulders and particularly above the bedrock
contact. The measured moisture contents of samples of these cohesionless soils were in the
order of 2 to 20%.

Figure B3 in Appendix B shows the grain size distribution curves for two samples of the silty

sand. These test results are summarized as follows:

........ Mi:Part ] - i % :__ N
Gravel 1to4

Sand 59 to 61

Silt 28 10 32
Clay 6109

5.4 Silty Clay and Clay

Deposits of brown to grey brown silty clay and clay containing trace gravel and pieces of
rock were encountered at ground surface or underlying the topsoil, fill and silty sand in
Boreholes 08-SCH-01, -02, -09, -10, -13, -14, -19, -20, -21 and -24. The silty clay typically
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contains varying proportion of sand. These deposits ranged from 0.4 t¢ 2.8 m in thicknesses
with the underside level lying between Elevations 119.5 and 124.3.

Measured SPT ‘N’ values generally ranged from 3 to 8 blows for 0.3 m penetration indicating
a soft to stiff consistency, except just above the bedrock contact where occasional very high
‘N” values were noted that were likely due to the presence of rock pieces or slabs. The
measured moisture contents of samples of the silty clay iypically ranged between 12% and
42%, except in Borehole 08-SCH-01 where a value of 72% was recorded.

Figures B4 to B7 in Appendix B present the laboratory testing results of samples of the clay
and silty clay. These test results are summarized as follows:

Clay
Soil Partieles . . F e neg L
Gravel 0to2
Sand 6
Silkt 5710 67

Clay 25037

~Index Property S
Liguid Limit 5510 56
Plastic Limit 231026

Plasticity Index 30 to 32

The above results show that the clay is of high plasticity with a group symbol of CH.

Siltv Clay
Soil Parﬂcies L R % .
Gravel 3

Sand 49 1o 57

Silt 30t0 32

Clay 8to 18

B lndemeperty i 5;' R P /4; )

Liguid Limit 361037

Plastic Limit i8t0 19

Plasticity Index 171019

The above results show that the silty clay is of medium plasticity with a group symbo} CL

5.5 Bedrock

The soils described above are underiain by bedrock or boulders that was inferred from refusal
to auger penetration or shallow bedrock under a thin veneer of soil in all of the boreholes
advanced during this investigation. Bedrock was proven by coring in selected boreholes.
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Inferred or proven bedrock surface depths and elevations at the borehole locations are
summarized in the following table.

Table 5.2 — Depthk and Elevation of Inferred Bedrock Surface
Seheel Drive Twin Structures

Borehole ? Inferred i | Inferred : -
Number DD o Bedrack | il
T g s A L m) R R LRI (m) . L SRR thH(M)
WEL Stracture West Abutment
08-SCH-01 122.4 2.9% 119.5*
08-5CH-02 123.4 2.1 121.3
08-SCH-03 i26.4 1.0 1254
(8-5CH-04 127.3 [ 126.2%*
08-SCH-05 121.5 0.5 121.0
08-5CH-06 1243 0.5 123.8
SCH-6 121.5 2.6%*% 118.9%*
WBL Structure Fast Abutnient
08-SCH-07 122.9 1.5% 121.4%
08-SCH-08 122.8 0.4 122.4
08-SCH-09 124.5 0.8* 123.7%
08-5CH-10 1247 0.4 124.3
(08-SCH-11 123.3 0.7 122.6
08-SCH-12 123.6 0.6 123.0
EBL Structure West Abuiment
08-SCH-13 1252 i.4% 123 8%
08-SCH-14 1252 1.5 i23.7
08-SCH-15 126.2 2.8 1234
08-SCH-16 126.2 2.6%* 123 6%
08-SCH-17 125.6 0.9 124.7
08-SCH-18 126.1 1.8 124.3
EBL Structure East Abutment
(8-5CH-19 125.2 2.5% 122.7%
08-SCH-20 1252 19 1233
08-SCH-21 1264 2.8 123.6
08-8CH-22 126.4 2.1% 1243%
08-5CH-23 1256 0.6 125.0
08-5CH-24 125.7 2.8 1229
Notes ; Rock surface inferred by auger refusal except otherwise noted.
* Rock proven by coring during current investigation.
¥ Rock proven by coring during previous investigation {Reference 2).

The bedrock surface varies across the site with depths below existing ground surface varying
from 0.4 m to 2.9 m, or between approximate Elevations 119.5 m and 126.2 m. Based on the

rock cores, the bedrock at this site is a grey crystalline limestone of the Ordovician Period.
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The bedrock is typically in a moderately to slightly weathered state, thinly bedded with sub-
vertical joints.

The measured Total Core Recovery (TCR) values for the core runs vary between 50% and
100%. The measured Rock Quality Designation (ROD) values range between 0% and 100%
indicating very poor to excellent rock quality.

The Fracture Index (Fl} of the rock, expressed as fractures per 0.3 m of core, generaily range
between 0 and 4, except for zones near the rock surface and in Boreholes 08-SCH-11 where
higher values of up to 6 were measured. Calcite infilling is frequently present within the
joints,

Point load tests were carried out on the intact rock cores at selected intervals. Results of
these tests are presented in Table | following the text. The inferred Unconfined Compressive

Strengths {(UCS) of the rock cores (expressed as an average per run) range between 50 and
250 MPa, indicating that the intact limestone is strong to very strong.

5.6 Groundwater

Free water was not observed in the boreholes upon completion of drilling. Standpipe
piezometers were installed in selected boreholes for longer term monitoring. Measured water
levels are presented in the table below.,

Table 5.3 — Depth and Elevation of Water Levels
Scheel Drive Twin Structures

T Borehole |7 v T Water Level
?fﬁf&;ﬁf September 12, 2008 0.7 1217
08-SCH-09

(bedrock) September 12, 2008 dry -
08-SCH-13
(be drock; September 12, 2008 dry -
08-SCH-21 ]
(silty sand/clayey silt) September 12, 2008 dry .

The piezometer reading measured in Borehole 08-SCH-02 likely reflects the presence of
perched water above the bedrock. The remaining three piczometers were dry possibly
indicating that there is downward drainage into the bedrock. This observation is consistent

with the conditions reported in Reference 2.

It should be noted that the above groundwater conditions are short term observations and the

water levels are subject to seasonal fluctuations and severe climatic events. It is also
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anticipated that the local groundwater conditions at this site is influenced by the nearby
Dochart Creek.

6 MISCELLANEQUS

The borehole locations were initially staked/marked by Thurber who subsequently surveyed the as-
drilled locations to establish the coordinates and geodetic elevations using the in-house GPS system.

Thurber obtained utility clearances prior to drilling at all borehole locations.

Eastern Ontario Diamond Drilling Ltd. of Hawkesbury, Ontario supplied the track mounted drill rig

and conducted the drilling, sampling and in-situ testing operations.

The drilling and sampling operations in the field were supervised on a full time basis by Mr. Luke
Gilarski of Thurber.

Laboratory testing was carried out by Thurber in its MTO-approved laboratory.
Dr. Sydney Pang, P.Eng. directed the {icld operations and prepared the report.

Dr. P.K. Chatterji, P.Eng., a Designated Principal Contact for MTO Foundations projects, reviewed
the report.
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Sydney Pang, P.Eng.,
Associate, Senior Project Engineer

s = —"

S

'ﬁ;ii?/i’,q s ?:ﬁ
£ OF D8

A s e T

Report Reviewed by:
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Review Principal, Designated MTO Contact




TABLE 1 -Point Load Test Resulis and Unconfined Compression Strength Correlations

Highway 17/417 Widening — Scheel Twin Overpass Structures
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DIAMETRIC |
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{mm)

Is {MPa}

BREAK
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Rock Type
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TABLE 1 -Point Load Test Resuits and Unconfined Compression Strength Correlations

Highway 17/417 Widening — Scheel Twin Overpass Structures
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TABLE 1 -Point Load Test Results and Unconfined Compression Strength Correlations

Highway 17/417 Widening ~ Scheel Twin Overpass Structures
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Appendix A

Records of Boreholes




(B
(2)

SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHGLES

TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION PARTICLE SIZE
Boulders Greater than 200mm
Cobbles 75 t6 200mm
Gravel 4.75 10 75mm

Sand 0.075 10 4.75mm
Silt ¢.002 10 0.075mm
Clay Less than 0.002mm

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

TERMINOLOGY

Trace or Occasional

Some

Adjective {e.g. sifty or sandy}
And (e_g. sand and gravel)

TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)

YISUAL IDENTIFICATION
same

same

5 to 75mm

Not visible particies to Smm

Non-plastic particles, not visible to

the naked eye
Plastic particles, not visible 1o
the naked eve

PROPORTION
Less than 10%
010 20%
20t035%
35 o0 50%

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

Very Soft 12 or less Less than 2

Soft 121025 2t04

Firm 2510 30 4108

Stiff 50 t0 100 Bto 15

Very Stiff 100 t0 200 151030

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

TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)

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

Compact 10 to 30

Dense 30 to 50

Very Dense Greater than 50

LEGEND FOR RECORDS OF BOREHOLES

SYMBOLS AND S5 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 Hydraulic Pressure  PM Sampler Advanced by Manual Pressure
SAMPLE TYPE WH Sampler Advanced by Self Static Weight RC Rock Core SC Soil Core

Undisturbed Shear Strength
SERSHiVItY =  ererccc et
Remoulded Shear Strength
. Water Level
Cren Shear Strength Determination by Pocket Penetrometer

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 speon sampler for 0.3 m depth into undisturbed ground,
DCPT Dynamic Cone Penetration Test — Continuous penetration of a 50 mm outside diameter, 60° conical
steel point attached to “A” size rods driven by a 63.5 kg hammer free falling a height of 0.76 m. The resistance to cone
penetration is the pumber of hammer biows required for each 0.3 m advance of the conical point into undisturbed ground.



UNIFIED SCILS CLASSIFICATION

GROUP
MAJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GW Well-graded gravels or gravel-sand mixtures, little or
GRAVEL ne fines.
AN GP Poorly-praded gravels or gravel-sand mixtures, litle
GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixfures.
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
SQILS fines.
SM Silty sands, sand-silt 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 medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (W <30%).
GRAINED W < 50% Cl 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 siits.
CLAYS CH Inorganic clays of high plasticity, fat clays.
W > 50% OH Organic clays of medium to high plasticity, organic
silts,
HIGHLY Pt Peat and other highly organic soiis.
GRGANIC
SOILS
CLAY SHALE
SANDSTONE
SILTSTONE
CLAYSTONE
COAL




EXPLANATION OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION

SYMBOLS

Fresh (FR) No visible signs of weathering.
Fresh Jointed (FJ) Weathering limited to the surface of major 77
discontinuities. 7//J)| cLavsTONE
Slightly Weathered Penetrative weathering developed on open dIsContinuity § prmwmwm—
(SW) surfaces, but only slight weathering of rock material. - SILTSTONE
Moderately Weathered Weathering extends throughout the Tock nass, buf the
{MW) rock material is not friabie. SANDSTONE
Highly Weathered Weathering extends throughout the rock mass and the
{IIW) rock is partly friable. COAL
Completely Weathered Rock is wholly decomposed and in a friable condition, Redrock {general
(CW) but the rock texture and structure are preserved. W edrock (g )
DISCONTINUITY SPACING STRENGTH CLASSIFICATION o
Reock Approximate Uniaxial Field Estimation
Bedding Bedding Plane Spacing Strength Compressive Strength of Hardness*
(MPs) (ps) .
Very thickly bedded Greater than 2m Extremely Greater than  Greater than Spcc1.mcu can only
Strong 250 36,000 be chigped with a
Thickly bedded 0.6 10 2m geological hammer
Medium bedded 0.2to0 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 0 Requires more than
15,000 one blow of
Laminated & to 20num geological hammer
f _ to break
Thinly Laminated Less than 6mm Medium 2500500 3,500t0 Breaks under
Strong 7,500 single blow of
TERMS geological
hamunter.
Total Core Recovery: Core recovered as a percentage § Weak 5.0¢025.0 750 103,500 Canbe peeledbya
(TCR) of total core run length. pocket knife with
difficulty
Solid Core Recovery: Percent Ratic of solid core of YVery Weak 10te50 15010 750 Can be peeled by a
{SCR) full cylindrical shape pocket knife,
recovered. Expressed with crumbles under
respect to the total length of firm blows of
COre FuB. geological pick.
Rock Quality Total length of sound core Extremely 02510 1.0 35t0 150 Indented by
Designation: recovered in pieces 0.1min Weak thumbiail
(RQD) length or larger a5 & percentage (Rock)
of total sore run length.
Untaxial Compressive  Axial stress required to break
Strength (UCS) the specimen
Fracture Index: Frequency of natura] fractures
(FI) per 0.3m of core run.
[

1




ONTMT4S 1125.GPJ  3/24/09

inistry of
Transportation

Ontario
TR SRR
RECORD OF BOREHOLE No 08-SCH-01 10F1 METRIC
GW.P__ 4087-03-00 LOCATION Scheel Drive N 5033 196.3 £ 308 126.4 ORIGINATED BY LG
HWY 17447 BOREHOLE TYPE _ Hollow Siem Augers 7 NQ Coring COMPILED BY FK
DATUM _Geodetic DATE 2008.08.25 - 2008.08.25 CHECKED BY SKP
SOIL PROFILE SAMPLES | o | u |RESSTANGE PO irATION
e 7 "2& pLasnip  NATURAL Lt [ REMARKS
- @ 5 MOISTURE - I
£ wl=s] & 20 40 60 B0 100 LT CONTENT T S @ &
S =21 z L L L ! : w w “ 38 ! GrANSIZE
alydlw 3125 @ |SHEARSTRENGTH kPa e L =
ELEY DESCRIPTION 121 g - EEI R —_————y DISTRIBUTION
DERTH 215 F |3 8] % |O UNCONFINED + FIELD VANE ¥ )
5 z = % &} G | QUICKTRIAXIAL X LAB VANE WATER CONTENT {%}
122.4 b 403 B0 120 460 200 26 40 8¢ Wwm3 |GR SA 51 CL

3:? TOPSOIL, rools 7
CLAY, some silt, trace sand / 1 35 4 o,

Firm / 122

Brown o Grey Brown %

Maoist
% z|ss| 8 ——i| o 2 B 67 25
% 3| ss lo

Moist to Wet %
/ 120
% 4|85 7 o

140.5 AUGER REFUSAL AT 2.8m. /

29 CRYSTALLINE LIMESTONE RUN 12
{BEDROCK). moderately to slightly TCR=B7%,
weathered, grey, thinly bedded, calcite Fi SCR=30%,
infilling throughout, very strang + | RUN 19 RQO=30%,
Sub-verticat joints at 3.00m, 3.09m, 3 UCS=108 o
3.14m, 3.27m, 3.38m, 3.55m, 3.58m, 218MPa
3.63m, 3.74m, 3.76m, 3.86m 2
Sub-vertical joints at 4.14m, 4.39m, 4 RUN 2#
4.55m, 4.77m, 5.00m TCR=80%,

118 2 SCR=38%,
RQOD=38%,
1 =
5 | aun UCsS=104 to
183MPa
1
& y
17
Highly weathered, iron staining, calcite 2 RUN 3#
116.5|  infiling 8| RuN TCR=50%,

58]  END OF BOREHOLE AT 5.9m. S5CR=0%,
BOREHOLE SEALED WITH RQD=0%,
BENTONITE AND GRAVEL. UCS=53MPa

+3 %3, Numbers refer to

20
Sensitivity S o) STRAIN AT FAILURE



CONTMT4S 1125.6PJ  3/24/09

itinistry of
Transpaortation

Sensitivity 10

(%) STRAIN AT FAILURE

LM
RECORD OF BOREHOLE No 08-8CH-02 10F 4 METRIC
GW.P,_ 4067-0300 LOCATION Scheel Drive N 5033 194.4 E 308 128.5 ORIGINATED BY LG
HWY _ 47MiT BOREHOLE TYPE _ Hollow Stern Auger COMPILED BY __ Fx
DATUM _Geodetic DATE 2008.08.25 - 2008.08.25 CHECKED BY SKP
SOIL PROFILE SAMPLES | uy  JEYHAMIC CONE PENE TRATION
4 g o -2,_‘ FLASTIC :;;UTZ‘:E vaun | & REMARKS
b w{LE] B 20 40 60 80 08 ™ omer | E5 &
gl I gl = ' : . ! : wp w wy | © Y | GRANSIZE
ELEV Elm| # 2125 & |SHEARSTRENGTH kPa =
DESCRIPTION [ AT T128 = I DISTRIBUTION
DEPTH 313 & 188 £ {0 unconFINED -+ FIELD VANE ¥ )
Eie EIEC| @ [ QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
123.4 w 40 80 20 160 200 20 40 66 k/m 3 1GR SA SI CL
281 TOPSOIL >
G %
CLAY, soma sitt, race sand, trace / 1 58 3 [+]
roofets / 123
Soft to Firm /
Brown to Light Brown /
Moist %
% 2] s8;: 4 e 0 & &7 37
é 122
121.3 %
21 END OF BOREHOLE AT 2.1m.
AUGER REFUSAL AT 2.1m.
Piezometer installation consists of
19mm diameter Schedule 4G PVC pips
with a 0.9m slotted screen.
BOREHOLE BACKFILLED WITH
CUTTINGS.
WATER LEVEL READINGS:
DATE DEPTH (m}  ELEV. (m)
2008.0012 1.7 121.7
3 N 20
+3 %3, umbers refer 1o 15_¢_5




118108

ONTMT4S 1125.GPJ

et Ministry of
W Transgt,)rtation & §
Ontario TrUREER
RECORD OF BOREHOLE No 08-SCH-03 10F1 METRIC
GW.P.__ 40670300 LOCATION Schee] Drive N 5033 1577 F 308 148.7 ORIGINATED BY LG
HAWY 171417 BOREHGLE TYPE _ Holiow Stem Auger COMPILED BY FK
DATUM _Geodetic DATE 2008.06.26 - 2008.08.26 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o Y IRESISTANGE PLOT WATURAL
}u.j o =z PLASTIC Mcxsrms Lol — E REMARKS
= wisi| B 0 4 60 80 100 T e WM SO &
28l L YIZE| z e ——— we w w | 58 | cramsiz
ELEV DESCRIPTION ZlB| ¥ 2128| 8 |SHEARSTRENGTHPa . " IS TRIBLTION
DEPTH 5 gl 128 € | O UNCONFINED  + FIELD VARE ¥ %)
£l Z £]E°1 & |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
126.4 w 20 40 B0 80 100 20 40 6o kuim 3 {GR SA S CL
6.0 Sitty SAND, trace gravel, trace clay
lLoose
1
Brown 884 7 126 e 161 32 6
Moist
195.4 2| 88 | s o
100 END OF BOREHOLE AT 1.0m. A

AUGER REFUSAL AT 1.0m.
BOREHOLE BACKFILLED WITH
CUTTINGS.

+

3

Numbers refer to
Sensitivity

20
D5 (o) STRAIN AT FAILURE




1116109

ONTMT4S 1125.GPJ

Ministry of

Sensitivity

Transporlation
Ontarie S ﬁ
TR
RECORD OF BOREHOLE No 08-SCH-04 10F ¢ METRIC
GMW.P. 4067-03-00 LOCATION Scheel Drive N 5033 189.0 E 308 151.4 QRIGINATED BY 1G -
HWY 177447 BOREHOLE TYPE __Hollow Stem Augers { NQ Coring COMPILED BY FK
DATUM _Geodetic DATE 2008.08.25 - 2008.G8,25 CHECKED BY SKP
SOIL PROFILE SAMPLES |, w [REREMIC SONE SENETRATION
[} Ed piagTic  MATURAL LUt = REMARKS
=33 Q LT MOISTURE wr]| £ 5 &
5 = @ ‘gf- a & 2[0 4[0 SIO SP 'EtI]D CONTENT = %
=3 = z = GRAIN SIZE
iUl e | 2125] §© [SHEARSTRENGTH Pz ne - oL 3
ELEY DESCRIPTION 1= & £ = % i I G BISTRIBUTION
DEPTH é =3 E > 8 & <>t: O UNCONFINED + FIELD VANE ¥ (%)
i ZIEC] L e QUOCKTRIAMAL X LABVANE | WATERCONTENT (%)
127.3 o 20 s 80 80 100 20 40 6% km? TGR sA 5t CL
0.0 Silty S&ND, trace gravel, motlets
1 355 3 127 o)
o
126.2 AUGER REFUSAL AT 1.1m.
11 Fi RUN 1#
CRYSTALLINE LIMESTONE T,
! 126 TCR=100%,
{BEDROCK) moderately io slightly 5
. SCR=21%,
weathered, grey, thiniy bedded, .
caleium infilling, strong to very strong 6 RQD=20%,
Sub-verticaf joints at 25 to 50mm 1 Frun UGS=135to
intervals § 210MPa
=7
4 125 4
3
Sub-vertical joints at 50 to 75mm RUN 24
intervals, caicite infilling at 3.3m and 2 TCR=100%,
4.tm. SCR=33%,
4 RQD=33%,
2 | Run 124 UCS=58 1o
217TMPa
3
% 3
cat o ; 2 RUN 3#
Sut-vertical joints &t 100mm intervals
a 123 TCR=100%,
3 pRun 2 SCR=100%,
1226 N . RQD=75%,
4y END OF BOREHOLE AT 4.8m. j Ucs=1151o
BOREHOLE SEALED WITH 158MPa
BENTONITE AND GRAVEL.
3 3 Numbers refer o @
X ’5*1?;5 (%} STRAIN AT FAILURE



11/68/08

ONTMT4S 1125.GPJ

Ontario

inistry of
Transportation

Sansitivity 1o

(%} STRAIN AT FAILURE

“TrEUFS SR
RECORD OF BOREHOLE No 08-SCH-05 10F1 METRIC
GW.IP,  4087-03-00 LOCATION Schee! Drive N5033 177.1 £ 308 141.3 ORIGINATED BY LG
HWY 174417 BOREHOLETYPE _ Shovel COMPILED BY FK
DATUM _Geodetic DATE 2608,08.25 - 2008.08.25 CHECKED BY SKP
DYRAMIC GONE PENETRATION
SCIL PROFILE SAMPLES r 5 RESISTANCE PLOT&_‘* NATURAL - REMARKS
E ow 5 PLASTIC MOISTURE LIQU - =
= wlgE] @ 04 80 100 YT commer  MTY 5 8 &
IlEl L] 41ZE] = y ! : : L wp w wil 58 | CRANSIZE
ELEV & @ . z % a E SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION S120 2 312&| § |O UNCONFINED  + FIELDVANE y %)
=2 Z]EC] U [® QUOCKTRIAXIAL X tABvang | WATER CONTENT (%)
1215 u 20 4 80 80 190 20 40 B0 kNm 3 {GR SA SI Gt
00 $iy SAND, rootiets
Brown 1 AS
121.40 Moist
U5l END OF BOREMOLE AT 0.5m.
EXPOSED BOULDER OR BEDROGK.
BOREHOLE BACKFILLED WITH
CUTTINGS.
"0
+ 3‘ w3 Numbers refer to 15_¢_5




11/6/08

ONTMT4S 1125.GPJ

) Ministry of
W Transportation

Ontario TrRIRRER
RECORD OF BOREHOLE No 08-3CH-06 10F1 METRIC
GW.P,__ 4067-03-00 LOCATION Schee! Drive N5033 177.7 £ 308127.7 ORIGINATED BY LG
HWY 17417 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY FK
DATUM  Geodetic DATE 2008.08 25 - 2008.08.25 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SQiL PROFILE SAMPLES x g RESISTANCE PLOT aeme | TURAL vo . REMARKS
- E 2 o 20 40 50 80 100 LT MaISTURE Y = é &
51 plg5] @ A O S o 54U | cransizE
W w w
ELEV ElEl ¢ | 3|25] 2 [SHEARSTRENGTHKPa LSS - o SIZE
DEPTH DESCRIPTION SIS F | 5733 T O UNCONFINED  + FIELDVANE y (%)
EpZ Z{EC] W e QUCKTRIAXIAL X LtABVANE | YWATER CONTENT (%)
124.3 « 2 40 80 80 100 20 40 &0 kim3 1GR 5A S1 CL
0.0 TOPSCIL, organics, claysy silt EE
Firm 1] 88 5 "y ©
1228 BlaF:k to Brown EE 124
05 Mioist
END OF BOREHOLE AT 0.5m.
AUGER REFUSAL AT 0.5m.
BOREHOLE BACKFILLED WITH
CUTTINGS.
2 Numbers refer lo 20
T ‘5‘%5 (%) STRAIN AT FAILURE

Sensitivity




116/09

ONTMT4S 1125.GFJ

7} Ministry of

) Transpartation ﬁ
Ontario TR
RECORD OF BOREHOLE No (8-3CH-G7 10F 1 METRIC
GW.P._ 4067-03-00 LOCATION Scheal Drive N 5033 182.2 E 308 150.6 CRIGIMATED BY LG
HWY 174417 BOREHOLE TYPE __Hollow Stem Augers { NG Caring COMPILED BY FK
DATUM _Geodetic DATE 2008.08.27 - 2008.08.27 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT —
b - REMARKS
= « o PLASTIC MOISTURE LHRHD - T
- a|25] 8 20 40 &0 80 100 BT oM7L SO &
SiE B1ZEl 2z e ———— wp w we i 34 | crawsze
AWy o 21251 O ISHEAR STRENGTHkPa £
ELEY DESCRIPTION == & 212z = . DISTRIBUTION
DEPTH é = i > 8 a ;: O UNCONFINED + FIELD VANE ¥ )
ElZ p EC1 & le QUICKTRAXIAL X LaBvANE | WATER CONTENT (%)
122.0 o 20 40 80 80 100 20 40 60 wmd lGr sa s oL
0.0 Silty SAND, trace dlay, trace gravel g
boose 1188 7 g 4 58 28 @
Brown
Moist
122
121.4 | L
L5 AUGER REFUSAL AT 1.6m. o RUN 18
CRYSTALLINE LIMESTONE TCR=100%,
{BEDROCK]), moderately tc slightly =4 SCR=13%.
weathered, grey, thinly bedded, 1+ | run 121 RQD=13%,
cccaszonal calcite infilling, sirong to 4 UCS=97 to
very strong
Sub-vertical joints, 25mm calcite 4 150MPa
infilling at 1.96m.
Sub-vartical joints at 125 to 175mm 2 RUN_MZ# .
intervals, occasional calcite infilling 120 TCR=100%,
2 SCR=75%,
RQD=75%,
UCcs=52to
2 | RUN 3
183MPa
1
18 1
Sub-vertical jolnts at 125 to 175mm a RUN 3# .
intervals, occasional calcite infiling TCR=75%,
2 SCR=57%,
RQD=57%,
UCS=124 1o
3 | RUN 2
8 229MPa
2
2
117.2
5.7 END OF BOREHOLE AT 5.7m.
BOREHOLE SEALED WITH
BENTONITE HCGLEPLUG AND
GRAVEL.

3 3, Numbers refer to 2
TR gensivay BB o0y STRAIN AT FAILURE



11/8/08

CNTMT4S 1125.GPJ

v

Ministry of
Franspertation

Ontario Bl
RECORD OF BOREHOLE No 08-5CH-08 10F1 METRIC
GW.P, 40870300 LOCATION Scheel Drive N 5033 180.7 £ 308 162.4 ORIGINATED BY LG
HWY 171417 BOREHQLE TYPE _ Hollow Stem Auger COMPILED BY £K
DATUM _Geodetic DATE 2008.08,27 - 2008.08.27 CHECKED BY SKP
DYNAMIC CONE PEMETRATION
SOIL PROFILE SAMPLES W
g |4 RESISTANCE PLOT = pasme MR = REMARKS
- 4] — MOBTURE e L
o wfg Z 7] 20 40 80 80 100 R COMTENT R I &
=R WiZE| =z P ere—— wp w w | 3% | crawszE
Slm| & 212 51 B O|SHEAR STRENGTH kPa
ELEY DESCRIETION - x Zlz E = DISTRIBUTION
DEPTH S £ = g £ |© UNCONFINED + FIELD VANE ¥ o
== ZIEC| @ je QUCKTRIAUAL X LABVANE | WATER CONTENT (%)
1228 w 20 40 €0 80 100 A kim 2 [GR SA 81 CL
B8] Silty SAND, trace rock pieces
Brown i 88 G
1224 ioist
0.4
END OF BOREHOLE AT 0.4m.
AUGER REFUSAL AT G.4m.
BOREHOLE BACKFILLED WITH
CUTTINGS.
+ 3 53, Numbers refer to 15_2;,5
' W2 (%) STRAIN AT FAILURE

Senshivity




1/18/08

ONTMTAS 11258.GPJ

Ministry of
Transportation

Ontari

TR RPN

Sensitivity 14

RECORD OF BOREHOLE No 08-SCH-0% 1 OF 1 METRIC
GW.P.__ 4067-03-00 LOCATION Scheel Drive N 5033 156.2 F 308 181.3 CRIGINATED BY LG
YWY 177 BOREMHOLE TYPE _Hollow Stem Augers / NG Coring COMPILED BY FK
DATUM _Gendstic DATE 2008.08,25 - 2008.08.25 CHECKED BY SKR
Y NAMI
SOIL PROFILE SAMPLES | w o {PTHAMIC CONE PENETRATION
W =4 PLASTIC ':AT”RALE LIoun . E REMARKS
51, @ g Z| & 20 40 80 80 09 T e T 23 &
= = z =W GRAIN SiZE
ELEY Zlal g | 2le5] & [sHEARSTRENGTH KPa R * | bistrIEUTION
DEFTH DESCRIPTION R S123581 T |0 UNCONFINED  + FiELD vANE ¥ %)
== FIEYL U |8 QUOKTRIAXIAL X LABVANE | WATERCONTENT (%)
124.5 W 20 40 80 80 100 20 49 &0 kNim 3 {GR sA 81 oL
2.0 Silty CLAY, some roots. trace gravel !‘
Firm i 1| ss | s
Brown ,f 7
Moist i 124
%7
128.7) AUGER REFUSAL AT 0.8m. Va7
0.8 RUN 1#
CRYSTALLINE LIMESTONE 1 | RUN Fl TOR=100%,
{BEDROCK]}, moderately to slightly SCR=0%
weathered, grey, thinly bedded, calcite >4 RQD=0%
infiiing, very strong 5o 3;!\.4 P
Sub-vertical joints at 0.93m, 123 >8 ucs= a
0.99m,3.42m, 3.58m, and 3.82m; RUN 2#
calgite infilling >4 TCR=100%,
Sub-verticaf joints at 1.2m - 1.5m; 2 | RUN SCR=0%,
calcite infiling =5 RQB=0%,
Vert.ical fracture from 1.57m o 1.98m; LCS=104 ta
calcite searn from 2.3m to 2.7m 2 153MPa
122
4
Vertical fracture from 3.45m to 3.88m RUN 2
Sub-vertical joints at 3.12m, 3.316m o TCR=100%.
3.68m, 3.92m, and 4.01m; calcite SCR=90%,
infilling 4 RQD=73%,
UCS=155 ¢
3 | RUN 124 °
i 211MPa
2
120.2 o
4.3 ENL} OF BOREHOLE AT 4.3m.
Piezometer instaliation consisls of
18mm diameter Schedule 40 PVC pipe
with a 1.52m slotied sereen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
2008.09.12 dry -
3.5 N Y
+3 %3 umbers refer to 15_$_5

{%) STRAIN AT FAILURE



1117108

ONTMT45 1125.GPJ

) Ministry of L
__ Transportation & &
Ontario TrLRBER
RECORD OF BOREHOLE No 08-SCH-10 10F 4 METRIC
GWP,__ 4067-03-00 LOCATION Scheet Orive N 50331558 E 308 183.0 ORIGINATED BY i
HWY 176417 BOREHOLE TYPE _ Manual with shovel COMPILED BY FK
DATUM  Geodetic DATE 2008.08.25 - 2008.08.25 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES E:U é RESISTANCE PLOT . - veun . REMARKS
o MOISTURE I
5 - ’é % g 210 4{0 SJD 810 ‘F?ﬂ Lkt pspdint UMt % ] g
+1 w =1z 5 GRAIN S1ZE
ELEY E gl ¢ Z|¢ g 2 [SHEAR STRENGTH kPa A S 2 DISTRIBUTION
BEPTH BESCRIPTION Si121 € | 3128 & |o uNconeneD  + FIELD VANE ¥ (26)
E = 2 1EC] B |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
424.7 w 20 40 60 B0 100 20 40 &80 km3 {GR SA 8 CL
04 Sity CLAY, roots, trace gravel o
1243 Moist 7
0.4 END OF BOREHCLE AT 0.4m
EXPOSED BOULDER OR BEDRQCK.
BOREHOLE BACKFILLED WiTH
CUTTINGS.
. 20
4 ¥ 3, MNumbsrs rafer to 1585

Sensitavity i

(%} STRAIN AY FAILURE



111 7/08

ONTMT4S 1125.GPJ

er } Ministry of
W Transportation

Ontario
THURREAR
RECORD OF BOREHOLE No 08-SCH-11 1 OF 1 METRIC
GW.P. 40670300 LOCATION Schee! Drive N 5033 1683 F 308 1758 ORIGINATED BY LG
HWY 171417 BOREHOLE TYPE _ Hollow Stem Auger COMPILEDBY _ FR
DATUM _Geodetic DATE 2008.08.25 - 2008.08.25 CHECKED 8Y SKP
DYNAMIC CONE PENETRATION
SOIL. PROFILE SAMPLES w [prRAML LONE FE
}Ij_.i @ S’ CE PLO & FLASTIC rfg;“;’;; bave B REMARKS
51 R 51 & 20 4 60 80 im0 L CONTERT Sl B G &
o] = Z > GRAIN SiIZE
ELEY L El e 212s| & |SHEARSTRENGTH Pa A S B o
DESCRIPTION |l < z [
DEPTH é 5 E: = 8 a <>E O UNCONFINED + FIELD VANE ¥ (%)
B ZiE Pl O e QUCKTRAXIAL x LABVANE | WATERCONTENT (%)
4933 u 20 40 60 &0 100 20 40 60 KNS [GR 8A 81 CL
00 Silty SAND, rootists, organics, trace
gravel 1] 85| 18 o
Compact 123
Brown )
1228 Migist
o7 (FILL)
END OF BEOREHOLE AT 0.7m.
AUGER REFUSAL AT 0.7m.
BOREHOLE BACKFILLEDR WIiTH
CUTTINGS.
4+ 3 5 3. Numbers refer to 15:;5

Sensitivity 10

{%) STRAIN AT FAILURE




14417608

ONTMT4S 1125.GPJ

f Ministry of
__ } Transportation

Ontario
RECORD OF BOREHOLE No 08-5CH-12 1 0OF 1 METRIC
GWPF 40870300 LOCATION Scheel Drive N5 D33 1684.5 F 308 182.3 ORIGINATED BY 1.5 o
HWY 170417 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY FK
DATUM  Geodetic DATE 2008.08.25 - 2008.08.25 CHECKED BY _ SKP
) DYNAMIC CONE PENETRATION
S0IL PROFUE SAMPLES T ﬁ RESISTANCE PLOCT NATURAL ] o REMARKS
}U-j o << PLASTIC iR Laud e T
= wiZ % a 20 40 60 80 100 umT GONTENT MT = @ &
gl o1 BlI=Et = b wp w w | € | cranszE
ELEV DESCRIPTION & m| & 2 25 g SHEAR STRENGTH kPa o . DISTRIBLTION
DEFTH I3 2| 5133 £ [0 UNCONFINED -+ FIELD VANE y %)
El= ZlE9) O le QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
123.6 1 20 40 80 B0 100 20 40 60 khym 3 GR SA 8! CL
0o Gravelly SAND, some rootlets, some
sit 1 S5S 27 o a0 55 15
Lompact
123.0 Brown (S+CL)
[sX3 Maoist
(FILLY
ENG OF BOREHOLE AT 0.6m.
AUGER REFUSAL AT 06m.
BOREHOLE BACKFHLLED WITH
CUTTINGS.
o 20
43 ' Mumbers refer to as{b—ﬁ

Sensttivity 10

(%) STRAIN AT FAILURE



ONTMTAS 1125.GPJ  3/23/0%

Ministry of

k. Transporiation & E
Cntaria

FRRIRRBETY
RECORD OF BOREHOLE No 08-SCH-13 10F1 METRIC
GW.P,  4087-030¢ LOCATION Schee! Drive W 5033 130.3 £ 308 177 5 ORIGINATED BY LG
HWY 17/497 BOREHOLE TYPE _ Hollow Stem Augers / NQ Coring COMPILED BY FK
DATUM _Geodetic DATE 2008.08.26 - 2008.08.26 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES w1 Y IRESISTANCE PLOT NATURAL . REMARKS
E W e FLASTIC MOISTURE Lowmn .
I5 w i< g i uoa 20 40 50 80 100 LT CONTENT w3 0o &
gl .| B{ZEE] = v : ; L : wp w wol S | cramsizs
ELEY L@ | g 31281 2 SHEARSTRENGTHKPa DISTRIBUTION
DESCRIPTION =1z & TI85%) & G N
DEPTH g 5 i > 8 o § G UNCONFINED <4 FIELD VANE ¥ (%)
g2 ZI1€C] & |o auokTRAcaL x tABvANE | WATER CONTENT (%)
12562 Lt 40 83 120 160 200 20 40 60 KM 2 IGR SA 8 CL
00| sity SAND, trace gravet
5
Compact 1 es 13 125 P
Brown
Muoist
{FILL)
124.3 o
0.8 7
CLAY, some sand / 2 88 3
Soft (=]
23g] oo % i
hl Moist F!
1.4\ AUGER REFUSAL AT 1.4m. / RUN &
=5 TCR=100%,
(BEDROCK), modratey 0 sigh SCR-10%,
. moderately to slightly =%
weathered, grey, thinly bedded, 1 | RUN 2 RQD_O o
calcium infiling, strong to very strong 123 UCs=152 10
Sub-vertical joints at 50 to 75mm 3 233MPa
intervals
Sub-vertical joints at 100 to 125mm E 3
intervals RUN 2
=4 TCR=100%,
SCR=T5%,
122 =5 RQD=57%,
2 Laun UCS=80to
3 206MPa
‘é 2
Becoming reddish grey at 4.2m depth. § 2
Sub-vertical joints at 125 to 175mm 2 RUN 3#
intervals 2 TCR=100%,
SCR=94%,
3 | RUN 2 ROD=94%,
. UCS=108 10
120.1 B 4 179MPa

5.1 END OF BOREHOLE AT 5.4m.
Piezometer installation consisis of
18mm diamater Schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS:

DATE DEPTH {m} ELEV. (m})
2008.09.12 dry -

3 w3, Numbers refer to

20
* Sensitivity 15‘%‘5 {%) STRAIN AT FAILURE



ONTMT4S 1125.GPJ  3/23/09

Ministry of m
§ Transpartation g &

ntaria oL
RECORD OF BOREHOLE No 08-3CH-14 10F1 METRIC

GW.P,  4087-03-00 LOCATION Scheel Drive N 5033 1294 E 308 132.0 ORIGINATED BY Lo

HWY 177497 BOREHOLE TYPE __Hollaw Stem Auger COMPILED BY K

DATUM _Geodetic DATE 2008.08.26 - 2008.08.26 CHECKED BY SKP

DYNAMIC CONE PENETRATION

SOIL PROFILE SAMPLES w
= % [RESISTANCE PLOT = " AL - REMARKS
= % 8] LT MOISTURE Liber ok &
- wI<EI B 20 40 80 80 100 CONTENT O
=g S e b o — we w wy | B ¥ | GRANSIZE
ELEV clel &1 2|2g] 2 |SHEARSTRENGTHKPa Gt DISTRIBUTION
BEBTH DESCRIPTION 3 2| ¢ S|1281 £ [0 UNCONFINED 4 FIELD VANE ¥ %)
EiE Z EC] & 18 QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
1252 i 40 80 120 460 200 20 40 60 wim3 {GR SA 81 CL
0.0 Sity SAND, frace to some gravel
Loose 4 35 7 125
Brown o Black
Moist
(FLL)
124.3 o
G.9 CLAY, some sand / 2 85 5
Firm / o
Brown / 12
123.7

15 END OF BOREHOLE AT 1.5m.
AUGER REFUSAL AT 1.5m.
BOREHOLE BACKFILLED WITH
GRAVEL.

3 3. Numbers refer to 2
PR Sensitviy S5 (o4) STRAN AT FAILURE



1147108

ONTMTAS 1125.GPJ

¥ Ministry of ;
Transportation & E
Ortario HnmER
RECORD OF BOREHOLE Ne 08-8CH-15 10F 9§ METRIC
G.W.P.__ 40870300 LOCATION Scheel Drive N 5033 106.9 F 308 1354 ORIGINATED BY LG
HWY 17417 BOREHQLE TYPE _ Hollow Stem Auger COMPILED 8Y FK.
DATUM _Geodstic DATE 2008.08.27 - 2008.08.27 CHECKEDBY __ skp .
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMIPLES % ” I;L; RESISTANCE PLOT prens | NATIRAL Lo - REMARKS
MOISTURE [
fom wr 2 % % 20 40 &0 80 100 LT GOMTENT LT Z 0 &
9y T M wp w wol 58 | cramsize
ELEV Lim & 3 25 g SHEAR STRENGTH kPa o = | BISTRIBUTION
BEPTH DESCRIETION 121 F | 51233 £ |0 UNCONFINED  + FIELD VANE ] ¥ %)
1= F1EC] © |e QUCKTRIAXIAL X tABVANE | WATER CONTENT (%)
126.2 @ W 20 40 &0 80 100 20 40 &0 kim ® |or sa s cL
0.0 Gravelly SAND, trace silt, some
pieces of rack I 55 51 126 o 27 63 10
Very Dense
Brown {S1+CL)
1254 AQOE[ 7 =Y BT
0.8 FIL) o
Siity SAND, trace clay 75
b t
Boose to Compac| 125
TOWn
Moist
3| 88 7 o
124
4188 | 10 5
123.4
28 END OF BOREHOLE AT 2.8m.
AUGER REFUSAL AT 2.8m.
BOREHOLE BACKFILLED WITH
GRAVE]
+3 PE Numbers refer to 154%0_5

Sensitivity 19

{%) STRAIN AT FAILURE




1/18/09

ONTMT4S 1125.GPJ

(@)

Crntario

Ministry of
Transpartation

TR Em
RECORD OF BOREMOLE Mo 08-8CH-15 10F 1 METRIC
GWP. 4067-03-00 LOCATION Scheel Drive M 5033 105.0 £ 308 199.3 CRIGINATED BY LG
HWY 17MAT BOREHOLE TYPE _ #oliow Stern Augers / NQ Coring COMPILED BY FK
DATUM _Geodetic DATE 2008,08.27 - 2008.08.27 CHECKED BY SKE
DYNAMIC CONE PENE T RATION
SOIL PROFILE SAMPLES | w o iRr R TR o .
H o Z PLSTC | eme QMO i REMARKS
51, s 128] 3 20 40 60 8 100 | cwaew WU 5@ &
ot =1 =z o GRAIN SIZE
ELEV Al ® ] 2125 § iSHEARSTRENGTHKPa " " "L ES
DESCRIPTION FFEl X1 T {5z & pr G DISTRIBUTION
DEPTH 2is|E > 1387 £ |0 UNCONFNED + FIELD VANE ¥ %)
El= FIEO] @ le QUICKTRIAXIAL X LABVANE | WATER CONTENT (%) ’
126.2 o 20 40 86 BO 100 20 46 B0 wim 3 IGR SA S oL
0.6 Silty SAND, some to trace gravel,
inferred cobble 4 ss a7 126 P
Dense
Brown
Moist
12563 {FILL} -
G.9 Sty SAND, trace to some clay 050
Compact
Brown 125
Mgist
3iss | 13 d
trace to some pleces of rock 124
Al o
1958 UGER REFUSAL AT 2.6m.
28|  CRYSTALLINE LIMESTONE Fi RUN 1#
(BEDROCK]}, slightly weathered, 2 TCR=100%,
thinly badded, calcium infilling, strong SCR=80%,
ta very strong RQD=48%,
Sub-vertical feints &t 125 ta 175mm o e 123 s UCS=54 ta
intervals § ‘ 145MPa
\é 4
3 RUN
Sub-verticat joints at 75 to 100mm 122 LN 24
intervals 2 TCR=100%,
SCR=67%,
4 ROD=35%,
2 | run UCS=117 to
4 178MPa
121
4
é g RU
Sub-vertical joints at 75 to 150mm N 3
intervals 4 TCR=100G%,
SCR=65%,
120 . RQD=37%,
s | run UCS=86 to
2 194MPa
3
118.0 becoming Reddish Grey / .
72 END OF BOREHOLE AT 7.2m.
BOREHOLE BACKFILLED WITH
BENTCNITE AND GRAVEL.
20
3 3 Numbers refer to
TR Sensitivity R (54) STRAIN AT FAILURE




111708

TIMT4AS 1125.GPJ

On

inistry of
ransportation

Sensitivity 10

(%) STRAIN AT FAHURE

C)ntricv st
RECORD OF BOREHOLE No 08-SCH-17 1 0F 1 METRIC
G.W.P.___4067-03-00 LOCATION Scheel Drive N 50331258 F 3081846 DORIGINATED BY LG
HWY 17417 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY FK
DATUM  Geodetic DATE 2008,08.26 - 2008 08.26 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES % ; RESISTANCE PLOT . NATURRL - - REMARKS
w R — MOISTURE " =
& o 22| B 20 45 60 80 1w U™ e e 55 &
S g1=E] z e —— wp w w | 58 | oramsize
ELEV Eiml ¥ Z {25} 2 |SHEARSTRENGTHkPa o . DISTRIBUTION
GEPTH DESCRIPTION TI31 7| 51238) § |0 UNCONFINED  + FIELDVANE ¥ %
£l E 21291 D e QUICKTRIANAL X LABVANE | VWATERCONTENT (%)
1258 @ 20 40 60 80 100 20 40 60 km 2 {GR SA 81 CL
00 Silty SAND, trace to some gravel
Dense
Wit | 88 | 41 o
(FILL)
125
Sampler bouncing
124.7 2| ss | w
0% END OF BOREHOLE AT 0.9m 050
AUGER REFUSAL AT 0.9m.
BOREHOLE BACKFILLED WITH
GRAVEL.
42 % k1 MNumbars refer 1o 15$5



11/17/08

ONTMT4S 1125.GRJ

ey Ministry of
‘. Transportation

Ontario

THURBER

Sensitivity

RECORD OF BOREHOLE Mo 08-8CH-18 1T OF 1 METRIC
GWP, 40870300 LOCATION Scheel Drive N5 0331143 £3081767 ORIGINATED BY 16
HWY 17/417 BOREHOLE TYPE  Hollow Stem Auger COMPILED BY FK
DATUM _Geodelic DATE 2008.068.27 - 2008.08.27 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W ARESISTANGE PLOT "

W T pLASTIC MN;ITSL'JI'URLE uaund E REMARKS
= o|s8 @ 2 40 60 86 100 ™ cowme M 55 &
o= W = z L L t . L = GRAIN SIZE

ELEV SlE| ¥ Z|2s| & [SHEARSTRENGTHkPa R g IS TRIBUTION
DESCRIPTION =1z 1|52 =
PEPTH § 5 i: > i) g O UNCONFINED + FIELD VANE ¥ (%)
£12 ZFIE9] L |e QUOKTRIANAL X LABVANE | WATER CONTENT (%)
1261 u 20 40 80 80 100 20 40 €D kwm 3 IGR SA SI CL
0.0 Silty SAND, lrace to some grave), 126
some pieces of rock
Dense to Compact ! 88 8 °
Brown
1254 Moist
a7 (FILL)
Silty SAND, trace to some gravel 88 28 o
Compact 125
Brown
Moist
1243 o
8 END OF BOREHOLE AT 1.8m.
BOREHOLE BACKFILLED WITH
GRAVEL.
]
|
43y Numbers refer (o 15$5
' 10 T (%) STRAIN AT FAILURE




QNTMTAS 1125.GPJ  3/23/09

Ministry of

=

Sensitivity

15-%5 (%) STRAIN AT FAILURE

Transportation
o S
TERIHRER
RECORD OF BOREHOLE No 08-5CH-19 10F ¢ METRIC
GW.P. 40870300 LOCATION Schest Drive M 5033 1222 E 308 215.4 ORIGINATEDRD BY 16
HWY 174417 BOREHGLE TYPE  Hollow Stem Augers / NG Caring COMPILED BY FK
DATUM _ Geodetic DATE 2008.08.26 - 2008.08.26 CHECKED BY SKP
SOIL PROFILE SAMPLES | o w  [RYNAMIC CONE PENETRATION
1 E -2___ PLASTIC FATURAL LIGUID b= REMARKS
- @ G HMOISTURE - T
- P - 20 406 & 100 el CONTENT Rl B &
Sle wisEt g L : ! i : w w w,| 3% | GRANSIZE
ilg| ¥ Ji{2a] & ISHEARSTRENGTH kPa F t =
ELEY. DESCRIPTION 15| 8| 2129 & S DISTRIBLTION
DEPTH é 35 i > 8 & ;: QO UNCONFINED + FIELD VANE ¥ (%}
E= ElEO] @ (e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
1282 u 40 ab 120 160 200 20 40 60 wym? {GR sA 81 €L
8.0 Gravelly SRND, some silt, trace clay
Cormpact 125
Bromn s ] 21 55 18 §
Moist
(FILL)
trace limeslone pieces
2 58 13 ]
124
123.8
i4 Sitty GLAY, with sand, lrace gravel 2%
Soft to Firm ;’,.4,4
Brown ?’; 3iss | 4 H—e 3 57 32 8
Moist f¢
7%
f? 123 .
1227]  AUGER REFUSAL AT 2.5m il « | ss | & o Sampler bouncing
Fl
25 BEDROCK. moderately to highly -150 RUN 1#
weathered, gray, thinly bedded, a TCR=100%,
catcium infiling, very strong SCR=20%,
Sub-horizontal joints at 50 to 7Smm 24 ROD=20%,
1 | run 122 UCS=150to
5 182MPa
=>8
2
Encountered voids; poor recovery RUN 2
within sections of broken core 121 2 TCR=50%,
SCR=35%,
5 RQOD=18%,
2 | run UC8=132 to
3 173MPa
120
2
slightly weathered to fresh RUN 2%
TCR=100%,
SCR=80%,
7 RQD=80%,
3 | aun 119 UCs=125 to
o 187MPa
4
118.1 P
71 END OF BOREHOLE AT 7.1m.
BOREHGCLE SEALED WITH
BENTONITE HOLEPLUG AND
GRAVEL.
3 3. Numbers refer to @
+ T M



ONTMT4S 1125.GPJ  3/23/09

Ministry of
Transportation

Ontaro
RECORD OF BOREHOLE No 08-SCH-20 1 0F 1 METRIC
GW.P. 40670300 LOCATION Scheel Drive N5033121.0 E 388 218.0 CORIGINATED BY LG
HWY 174417 BOREHOLE TYPE  Hollow Sterm Auger COMPILED BY £K
OATUM _Geodetic 2008.08.26 - 2008.08.25 CHECKED BY SKP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w W FRESISTANCE PLOT-E__ —— - AEMARKS
W s < PLASTIC LICHED
[ Q LT WOIS TURE Tl £ & &
e wits 7] 20 40 60 80 CONTENT =z Q2
SiEl .| B1ZEl = P ——— wp w w ] 54 | oramsie
ELEV o N e - 3 85 8 SHEAR STREMNGTH kPa A DISTRIBUTION
DEPTH ESCRIPTIO S{3| ¢ | 3133] < |0 UNCONFINED  + FIELDVANE ¥ %)
EfF Z|EC] 0 [e QUCKTRIAXAL 3 LABVANE | WATER CONTENT (%)
125.2 s 40 80 120 160 20 40 80 wm? |GrR 8A sl CL
0.0 Siity SAND, some graval
Compact 88 i25
124.7 Moist
. FILL,
0.5 { ) [ L
Silty CLAY, some sand, trace rock A
; 5
pieces ’// 38
Firn 177 9
Brown to Reddish Brown /5.’
Moist 24
5
5
%
7
B ;
123.3 'l
1.8 END OF BOREHOLE AT 1.8m.
AUGER REFUSAL AT 1.9m.
BOREHOLE BACKFILLED WITH
GRAVEL,
3 3. Numbers refer o 2
RN ‘5%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1125.6PJ  3/23/09

WMinistry

of

A ransporiation ﬁ s
Ontario
RECORD OF BOREHOLE Mo 08-3CH-21 10F 1 METRIC
G.W.P.___ 4067-03-00 LOCATION Scheel Drive N 5 033 097.0 £ 308 231.3 ORIGINATED BY LG
HWY 17/417 BOREHOLE TYPE __Holiow Stem Auger COMPILED BY _ FK
DATUM _Geodetic DATE 2008.08.27 - 2008.08.27 CHECKED BY SKP
N
SOIL PROFILE samPLES |, w  [RYEAMIC CONG PENETRATION - AEMARKS
] =< PLASTIC QUi b
E21 95 L HMOISTURE [
5 w251 @ n 40 80 100 CONTENT z 0 &
el i wlzel z PP T e — wp w wo | S & | cramsze
e oW 3105 © |SHEARSTRENGTH iPa =
ELEY DESCRIPTION iz | = 1z = i DISTRIBUTION
DERTH 13| = 512 8] £ 10O UNCONFINED  + FIELD VANE ¥ %)
= z £C1 U o QUICKTRIAXIAL X LaBvANG | WATER CONTENT (%)
126.4 w 40 8¢ 120 60 200 20 40 60 kim 3 IGR SA Si CL
Y ASPHALT: (50mm)
SAND and GRAVEL, frace to some 1 33 24 o 7 52 M
pieces of rock 128, S1eCL
1258 Compact te Very Dense ¢ !
08 Brown
Mofst
(FILL) 2{ ss | e o
Silty SAND, irace to seme rock
pieces
Very Dense 125
Brown [+
Mofsl 3af{ss|sol:
200
124.1 L
23 Silty CLAY, some sand, lrace gravet 2 124 o
Firn 4//’ 4 35 4
i1 -
123.6 a"’_‘”t“ %% =
78 ois
£ND OF BOREHOLE AT 2.8m.
ALGER REFUSAL AT 2.8m.
BOREHOLE BACKFILLED WITH
BENTONITE.
Piezometer installation consists of
18mm diameter Schedule 4§ PVC pipe
with a 1.52m slotied screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
2008.09.12 dry -
3 3. Numbers refer to Y
T ity 15{%’5 (%) STRAIN AT FAILURE




1418/09

ONTMTAS 1125.GPJ

Ministry of
W Transporation x m
Ontario
TR
RECORD OF BOREHOLE No 08-8CH-22 10F 1 METRIC
GW.P. 40670300 LOCATION Scheel Drive N 5033 004.4 E 3082358 ORIGINATED BY 16
HWY 17417 BOREHOLE TYPE __Holiow Stem Augers / NQ Coring COMPILED BY FK
DATUM  Geodetic DATE 2008.08.27 - 2008.08.27 CHECKED BY SKP
GYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 [RESISTANGE PLOT o | revarks
EZ2E G L HOISTURE v &
’6 . @ § et % 2|0 4I0 EIO BP 1{1)0 CONTENT z @
9 i S W GRAINSIZE
ELEV Elo| 2| 2]25| 2 [SHEARSTRENGTHKPa i . e 2 | ISTRIBUTION
DEPTH DESCRIPTION Si3| £ 123 5 |ounconmmen & FELDVANE y o,
5 z z £ D1 B e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
126.4 “J 26 40 60 B0 100 20 40 80 kNim 3 {GR SA SI CL
8 2 ASPHALT: {150mm}
Silty BAND, trace gravel, trace pieces
of rock 1 88 R 126 [»]
Dense
125.5 Brown
0.8 \Moisl
{FiLL) 2iss | 2 o
SAND, pieces of rock
Compact
Grey 125
Dry
3| ss | si
275
1243 AUGER REFUSAL AT 2.1m.
2.1 CRYSTALLINE LIMESTONE RUN 12
+ | RuN TCR=100%
{BEDROCK), moderately weatherad, 124 Bihddi
grey, thirly bedded, calcite infilling, SCR=100%,
strong to very strong RQD=100%,
Highly weathared zone between 2.44m UCS=11BMPa
and 3,50m RUN 2#
2 | run TCR=68%,
SCR=83%,
123 Fi RQD=75%,
1 LCS=95 1o
138MPa
2
Moderately to highly weathered RuN 32
(Zones of broken core possibly " TCR=82%,
resuliing from driling operations) " SCR=20%,
! . ROD=20%,
3 | RUN UCS=42 to
111MPa
>5
>§
121 N
& RUN 44
TCR=73%,
4 SCR=17%,
) RQD=17%,
\é o | run UCS=107 fo
181MPa
120 3
3
119.4
70 END OF BOREHOLE AT 7.0m.
BOREHOLE SEALED WITH
BENTONITE AND GRAVEL
+2 e 3. Numbers refer to 15_&?_5

Sensitivity

10

(%) STRAIN AT FAILURE



111708

ONTMT4S 1125.GP4

Sensitivity

20
’5‘%’5 [%] STRAIN AT FAILURE

Miristry of o=
] Transportation S S
Ontario USRS
RECORD OF BOREHOLE No 08-SCH-23 10F 1 METRIC
GWP 40870300 LOCATION Schesl Drive N 5033 117.1 E 308 222.4 ORIGINATED BY _tG
HAY 17417 BOREHOLE TYPE  Holiow Stem Augsr COMPILEDBY  £x
DATUM _ Geodetic DATE 2008.08.26 - 2008.08.26 CHECKED BY ___ sk
DYNAMIC CONE PENE TRATION
SOIL. PROFILE SAMPEES | o W IRESISTANGE BLOT .
JELPN I FLASTIC Ncrs uaun E REMARKS
i wlzZ| & 0 40 60 80 100 | omme  wetl B 5 &
21z wi=g) 2 : : L ' : wp w wy | P8 | GRANSIZE
E ol m i ol = 2 [SHEAR STREMGTH kPa
LEV DESCRIPTION il Zi2 = S DISTRIBUTION
DEPTH =2 = 513 g £ {0 UNCONFINED + FIELD VANE ¥ (%)
L1z ZIEC! U {® QUOCKTRIAXIAL X LABVANE | VWATER CONTENT (%)
12586 w 20 40 &0 80 100 20 40 60 KN/m 3 GR SA SI CL
0.0 Silty SAND, trace gravel, trace pieces
of rock o
Brown
125.0 Mcist
Y3 (FILL}
END OF BOREHOLE AT 06m.
AUGER REFUSAL AT 0.6m,
BOREHOLE BACKFILLED WITH
CUTTINGS.
3 e d Numbers refer to




ONTMT4S 1125.GPJ  3/23/09

= | Ministry of
W Trans;'?;naﬂon &‘
Ontarip TrAIRB R
RECORD OF BOREHOLE No 08-3CH-24 1 OF 1 METRIC
G.W.P. 4057-03-00 LOCATION Scheet Drive N 5033 119.0 E 308 238.5 ORIGINATED BY LG
HWY 170417 BOREHOLE TYPE __Holiow Stem Auger COMPILED BY FK
DATUM Geodatic DATE 2008.08.26 - 2008.08.25 CHECKED BY SKP
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W RESISTANGE BLOT = y— o1 rewares
el 3 PLASTIC y ovemuRe vt I
i wl<E] & 20 40 80 B 100 YT soumer U ] &
Sl (T L . 1 ! L wp w w, | 02 | cransize
Ay ¥ 21251 € ISHEAR STRENGTH kPa =
ELEY DESCRIETION = & S - ] DISTRIBUTION
DEFTH 3 =l =13 3 £} O UNCONFINED + FIELD VANE ¥ %)
o E EP1 L 1@ QUICKTRIAXIAL X tAgvaNE | WATER CONTENT (%)
125.7 w 40 80 120 160 200 20 40 60 k/m 3 {GR SA S! GL
03 Gravely SAND
Compact {o Loosa 1 a5 21 o o8 62 16
Brown
(FILL) (S1+CL)
125.0
07 Silty SAND, trace to some gravel 125
Loose |t
1245 :!ro.w!n — 2 55 ]
p ol f??
Silty CLAY, with sand, trace gravel, ;5,’/
trace pieces of rock %
Firm [ 124
Moist ;ﬁ 3[ss| 7 )
.r//’/
7
7
/
?”
,2’44 ss | s b1 3 48 30 18
122.9 27 123
28 EN{ OF BOREROLE AT 2.8m.
AUGER REFUSAL AT 2.8m.
BOREHOLE SEALED WITH GRAVEL
AND BENTONITE.

3 3. Numbers refer to Y
X sensiiviy 155 (o) STRAIN AT FAILURE




Scheel Drive Twin Overpass Structures
Highway 17/417 Four Laning, Arnprior

Appendix B

Laboratory Test Results




GRAIN SIZE DISTRIBUTION FIGURE B1

GRAIN SIZE DISTRIBUTION - THURBER 1125.GPJ 11/6/08

GRAVELLY SAND FiLL

U.8.8. Sieve size, meshesfinch Size of openings, inches

200 100 6050 40 20 16 108 [ I 0 P R R I T I 41/4" 8"
! 3 1 ! L . Y ' : e

100

: | 1

% i
70
. P74
= 60
&
Z }5’
= 7
& q
! <
30
v
/
° &/A/r“ ﬁ
10 g ’
e
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ‘ MEDIUM l COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. {m}
] 08-SCH-12 0.28 123.32
& 08-SCH-15 0.30 12590
A (8-SCH-1¢8 .30 124.90
* 08-SCH-24 0.30 125.40
W P # 4067-03-00 ... i
Prepared By MFEA. ... .. THUMSER

Checked By SKP.... . .




GRAIN §IZE DISTRIBUTION - THURBER 1125.GPJ 11/6/08

GRAIN SIZE DISTRIBUTION

FIGURE B2

SAND AND GRAVEL FiLL

U.S5. Sieve size, meshesfinch

Size of openings, inches

200 1?0 6!05{1 4ID 30 116 10? 4 ? 3:‘18"1.‘@‘ 31,4" !"‘ 11" 3"41[14“ 6‘”
100
80
a0
70 /0
Z
<L /J
= e
v /
w
=
L 50
£ bl
& 40
& |
a
30
20 /9/
10 1
o
0.0001 0.001 G.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE 1 MEDIUM ’ COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBGL BOREHOLE DEPTH (m) ELEV. (M)
% 08-5CH-21 0.30 126.10
W.P# A067-03-00 . .

Prepared By MFA. ...
Checked By .SKP... ...

THURBER




GRAIN SIZE DISTRIBUTION FIGURE B3

GRAIN SIZE DISTRIBUTION - THURBER 1126 GPJ 1146108

SILTY SAND

LS8, Sieve size, meshesinch Size of openings, inches
200 100 8050 40 30 16 108 43 38 amt o1 3" 4 1/4" 8"
{h i ) 1 1 1t b I I P
100 -
| 1
|~

: I
: /g
6@ : |
. P

40

PERCENT FINER THAN

30

20 A
o
.

10 mﬂ‘ ﬂ

0—— ﬂl
]
G.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm

SILT and CLAY FINE | MEDIUM ‘ COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH {m) ELEV. (m)

® 08-SCH-03 0.30 126.10
& 08-SCH-07 0.30 122.80

W.P# 4067-03-00 ‘ S
Prepared By MFA ... ... ... THURBER
Checked By SKP................




GRAIN SIZE DISTRIBUTION FIGURE B4

GRAIN SIZE DISTRIBUTION - THURBER 1125.GPJ 63/23/09

CLAY

U.8.5. Sieve size, meshesfinch Bize of openings, inches

0 W00 B0S0 46 30 16 108 4 3 /MR BT 1A 34148
L L £ ! ! 1 i Jck L [T

@: :&ﬁﬁzi‘jﬂ*” m

100

% .

| |

© Poatll lN

70
=z
<
= 60 ,,f:/
o
L
=
w 50 7
|_
=
S
I el i
i w1 | Wl
30
20
10 m
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and ClLAY FINE [ MEDIUM ‘ COARSE FINE COARSE COBBLE
FINE (GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH {m) ELEV. (m)
@ 08-SCH-01 1.07 121.33
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Scheel Drive Twin Overpass Structures
Highway 17/417 Four Laning, Arnprior

Appendix C

Borehole Locations and Soil Strata Drawing
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