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FOUNDATION INVESTIGATION REPORT
BATCHAWANA RIVER BRIDGE REHABILITATION
Highway 17, Site 38S-007
G.W.P. 5112-05-00
Township of Fisher

Geocres Number: 41K-88

PART 1: FACTUAL INFORMATION

1. INTRODUCTION

This report presents the factual findings obtained from a foundation investigation conducted at the
site of the Batchawana River Bridge, located on Highway 17 approximately 5 km south of
Highway 563 in the Township of Fisher, Ontario. The investigation was undertaken for the
proposed rehabilitation of the bridge at this location.

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, records of boreholes, a stratigraphic profile,
laboratory test results and a written description of the subsurface conditions. A model of the
subsurface conditions was developed from the data obtained in the course of the investigation.

Thurber carried out the investigation as a sub-consultant to McCormick Rankin Corporation, under
the Ministry of Transportation Ontario (MTO) Agreement Number 5009-E-0032.

In the preparation of this report and in addition to the boreholes drilled under the current
assignment, reference has been made to information on subsurface conditions contained in a
previous foundation report. The title of this report is listed as follows:

¢ Foundation Investigation Report for Batchawana River Bridge Detour, W.P. 910-62-09,
Str. Site 38S-7, Highway 17, District 18, Sault Ste. Marie, Dated December 4, 1987.
(Reference 1).

2. SITE DESCRIPTION

The Batchawana River Bridge is located north of Sault Ste Marie on Highway 17 approximately
5 km south of Highway 563 in the Township of Fisher. At present, the highway crosses the
Batchawana River on a five-span structure supported on concrete filled sheet pile cells.
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The Batchawana River flows south and discharges into Batchawana Bay of Lake Superior. The
river channel is approximately 85 m wide at the bridge location. The surrounding area is relatively
flat within the bay area.

The area to the west of the bridge is heavily treed. A few residential and commercial dwellings are
located along Highway 17 on the east side of the Batchawana River bridge. A boat launch area is
located on the northwest side of the bridge. Overhead transmission lines cross the river on the
north side of the existing bridge.

Photographs of the site included in Appendix D show the general nature of the surrounding land:
1. General view of the Batchawana River bridge
2. Existing conditions of bridge deck
3. Bridge approach embankment

Physiographically, the site lies within the Canadian Shield, characterized by Precambrian meta-
volcanic and meta-sedimentary rocks intruded by later stage diabase dykes. In some areas the
Precambrian rocks are covered by sedimentary rocks of the Huronian Supergroup. The bedrock is
mantled by glaciolacustrine varved clays and sand and gravel deposits.

3. SITE INVESTIGATION AND FIELD TESTING

The present site investigation and field testing for this project was carried out between October 21
and November 1, 2010 and consisted of drilling and sampling a total of eight boreholes (numbered
BW-01 to BW-08) at the foundation elements. Four boreholes were drilled near the existing
bridge abutments and four near the pier locations through the bridge deck.

A Dynamic Cone Penetration Test (DCPT) was performed from the bottom of each borehole to
depths ranging from 24.3 m to 50.9 m below the existing highway grade. An additional DCPT was
performed adjacent to Borehole BW-07 from ground surface to a depth of 20.1 m.

The borehole locations and termination depths are indicated in Table 3.1.
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Table 3.1 — Borehole locations and termination depths

depth/elevation
BW-01 24.3/162.0

West Abutment
BW-02 43.3/143.1 43.8/142.6
Pier 1 BW-03 41.4/145.1 43.8/142.7
Pier 2 BW-04 41.7/144.9 44.4/142.1
Pier 3 BW-05 41.7/144.8 42.9/143.6
Pier 4 BW-06 41.6/144.9 44.9/141.6
BW-07 43.3/143.1 50.9/135.4
East Abutment BW-07D - 20.1/166.2
BW-08 12.8/173.5 25.0/161.3

) Depths/elevations for boreholes drilled at the pier locations were obtain from top of bridge deck.
(Approx. distance from bridge deck to Batchawana River bed: 7.1 m — 7.4 m)

3 DCPTs were terminated upon cone refusal

The approximate locations of the boreholes are shown on the attached Borehole Locations and Soil
Strata Drawing in Appendix E. Record of Sheets of Boreholes BW-01 to BW-08 drilled during the
present investigation are attached in Appendix A.

The coordinates and elevations of Boreholes BW-01 to BW-08 are given on the drawing and on the
individual Record of Borehole Sheets.

Records of Boreholes 1 to 8 drilled during the previous investigation, for a proposed detour

structure at the Batchawana river bridge, (Reference 1) and their respective laboratory test results
are enclosed in Appendix C.

Prior to commencement of drilling, utility clearances were obtained for all borehole locations.
Road occupancy permits were obtained for boreholes drilled on the existing Highway 17 platform.

The drilling was carried out from the highway grade using a CME75 truck-mounted drill rig. A
combination of hollow stem auger, casing and mud rotary drilling techniques were used to advance
the boreholes. Samples were obtained at selected intervals using a split spoon sampler in
conjunction with Standard Penetration Testing (SPT) in the overburden soils.

Groundwater conditions in the open boreholes were observed throughout the drilling operations.
Two standpipe piezometers consisting of 19 mm PVC pipe with a slotted screen were installed in
Boreholes BW-02 and BW-07. The locations and completion details of the boreholes and
piezometers are shown in Table 3.2.
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Table 3.2 — Borehole Completion Details

with beﬁféhlte lyiyole'p"lukg k"td’ 0.1 m,
BW-01 None installed | cuttings from 9.1 m to 50 mm and asphalt to

surface.
West Piezometer with 1.5 m slotted screen installed with
Abutment sand filter to 39.0 m, bentonite holeplug from 39.0

m to 29.0 m, drill cuttings from 29.0 m to 1.5 m,

BW-02 41.17145.2 bentonite from 1.5 mto 0.15m, sand from 0.15 m
to 75 mm, and asphalt to surface. Flushmount
cover installed.
Borehole caved in below river bed depth. Borehole
Pier 1 BW-03 None installed | at bridge deck backfilled with 275 mm of concrete,
then 25 mm of asphalt to surface.
Borehole caved in below river bed depth. Borehole
Pier 2 BW-04 | None installed | at bridge deck backfilled with 275 mm of concrete,
then 25 mm of asphalt to surface.
Borehole caved in below river bed depth. Borehole
Pier 3 BW-05 None installed | at bridge deck backfilled with 275 mm of concrete,
then 25 mm of asphalt to surface.
Borehole caved in below river bed depth. Borehole
Pier 4 BW-06 | None installed | at bridge deck backfilled with 275 mm of concrete,
then 25 mm of asphalt to surface.
Piezometer with 3.0 m slotted screen installed with
sand filter to 39.2 m, bentonite holeplug from 39.2

East BW-07 42.7/143.7 m to 3§.9 m, drill cuttings from 36.9 m to 6.1 m,
Abutment bentonite from 6.1 m to 80 mm, and asphalt to
surface. Flushmount cover installed.
BW-08 None installed Backfilled with bentonite holeplug to 40 mm then
asphalt to surface.

4. LABORATORY TESTING

The recovered soil samples were subjected to Visual Identification (VI) and to natural moisture
content determination. Selected samples were also subjected to grain size distribution analyses
(sieve and hydrometer) and Atterberg Limits testing where appropriate. The results of this testing

program are shown on the Record of Borehole sheets in Appendix A and on the figures contained
in Appendix B.

5. DESCRIPTION OF SUBSURFACE CONDITIONS

Reference is made to the Record of Borehole sheets in Appendix A. Details of the encountered soil
stratigraphy are presented in this appendix and on the “Borehole Locations and Soil Strata”
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drawing in Appendix E. 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.

The stratigraphy encountered in the boreholes of the east and west abutments consisted of
pavement structure over sand fill, overlying extensive deposits of native sand, silt and sandy silt.
At the west abutment a deposit of silty clay was encountered underneath the silt deposit.

The stratigraphy encountered below the river bed (boreholes drilled through the bridge deck at each
pier location) consisted of an extensive sand deposit overlying deposits of silt and sandy silt.

5.1 Pavement structure

Pavement structure consisting of approximately 50 mm of asphalt overlying granular (sand
and gravel fill) road base was encountered in Boreholes BW-01, BW-02, BW-07 and
BW-08 drilled through existing Highway 17 lanes at the east and west abutments.
Boreholes BW-02 and BW-07 encountered 450 mm of concrete below the asphalt. The
concrete is underlain by granular fill.

Boreholes BW-03 to BW-06 drilled through the bridge deck, in close proximity to the
piers, revealed 25 mm of asphalt overlying 275 mm of concrete.

5.2 Fill

Fill was contacted below the pavement structure in Boreholes BW-01, BW-02, BW-07 and
BW-08 drilled at the east and west abutments. The fill generally consists of brown sand
containing trace to some gravel, trace to some silt and clay and occasional cobbles and
boulders.

The thickness of the fill ranged from 1.8 m to 3.0 m.
The depth to the base of the fill varied from 2.3 m to 3.0 m (Elevations 183.3 to 184.1).

During the previous investigation for the detour bridge, granular fill was contacted at the
east and west approaches in Boreholes 1, 4 and 5. The thickness of the fill ranged from
1.7mto 1.8 m.

SPT ‘N’ values recorded in the cohesionless fill ranged from 42 to 3 blows per 0.3 m
penetration indicating a dense to very loose relative density.

The moisture content of the fill ranged from 4% to 17%.

Grain size distribution curves for samples of sand fill tested are presented on the Record of
Borehole sheet and on Figure B1 of Appendix B. The results of the laboratory test are
summarized as follows:
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__ Soil Particles )
Gravel 0to2

Sand 77 to 96

Silt and Clay 21022

5.3 Sand

An extensive deposit of native sand containing trace to some gravel, trace to some silt and
clay and occasional cobbles was contacted below the fill at 2.3 m to 3.0 m depth
(elevations 183.3 to 184.1) in boreholes drilled at the abutments (Boreholes BW-01, BW-
02, BW-07 and BW-08). The native sand was contacted from the river bed level at
elevations 179.1 to 179.4 in boreholes drilled at the pier locations (Boreholes BW-03 to
BW-06). The sand was generally brown becoming grey with depth.

In Boreholes 1 to 8, previously drilled, the native sand was contacted at elevations ranging
from 183.5 to 183.9 at the abutments and at elevations ranging from 178.8 to 179.8 at the
piers.

Layers of gravelly sand and silty sand were encountered within the sand at various depths.
The thickness of the native sand ranged from 21.0 m to 28.0 m.

Boreholes BW-01 and BW-08 drilled at the west and east abutments were terminated
within the native sand layer at 12.8 m depth (Elevation173.5). The thickness of the sand is
anticipated to be greater than 10.0 m at these locations.

The depth to the base of the sand was 30.5 m and 20.5 m (Elevations 155.9 and 157.9)
below ground surfaces in Boreholes BW-02 and BW-07 drilled at the abutments.

The depth to the base of the sand varied from 21.1 m to 23.2 m (elevations 155.9 to 158.1)
below the river bed in Boreholes BW-03 to BW-06 drilled at the piers.

SPT ‘N’ values recorded in the sand generally ranged from 1 to 43 blows per 0.3 m
penetration indicating a very loose to dense relative density.

An SPT ‘N’ value of 58 blows per 0.3 m of penetration indicating a very dense relative
density was measured with the gravelly sand layer near elevation 177.0 in Borehole
BW-02.

The moisture content of the sand ranged from 8% to 30%. A high moisture content of 58%
was measured near elevation 178.8 in Borehole BW-05.

Grain size distribution curves for samples of the sand deposit and silty sand and gravelly
sand layers tested are presented on the Record of Borehole sheet and on Figure B2 to B8 of
Appendix B. The results of the laboratory test are summarized as follows:
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and (' | Siltysand (%) | Gravelly sand (%)
Gravel Oto 18 0 23 to 37
Sand 79 t0 97 341076 59to0 75
Silt and Clay 1to21 24 2to4
Silt - 29 to 61 -
Clay - 2to5 -

5.4 Silt and sandy silt

Native grey silt containing trace gravel, trace to some sand and trace to some clay was
contacted below the sand in Boreholes BW-02 to BW-07.

The thickness of the silt layer was 4.9 m and 6.7 m in Boreholes BW-02 and BW-03,
respectively.

The depth to the base of the silt was 35.4 m and 29.8 m (elevations 151.0 and 149.4) in
Boreholes BW-02 and BW-03, respectively.

Boreholes BW-04 to BW-06 were terminated within the silt layer at depths ranging from
34.2 m to 34.6 m (elevations 144.8 to 144.9), below the river bed.

In Boreholes BW-02 and BW-03, a layer of grey sandy silt containing trace clay was
contacted at 41.3 m and 29.8 m depth (elevations 145.0 and 149.4), respectively. Both
boreholes were terminated within the sandy silt at 43.3 m and 34.1 m depth (elevations
143.1 and 145.1), respectively.

SPT ‘N’ values recorded in the silt and sandy silt layers generally ranged from 19 to 78
blows for 0.3 m of penetration, indicating compact to very dense relative density. Low

SPT ‘N’ values of 7 and 15 blows per 0.3 m of penetration were measured at elevation
157.5 in Boreholes BW-04 and BW-05.

The measured moisture contents in the silt and sandy silt range from 17% to 22%.

DCPTs were conducted below borehole termination depths and extended to cone refusal at
depths presented in Table 3.1.

Grain size distribution curves for samples of silt and sandy silt tested are presented on the
Record of Borehole sheets and on Figures B10 and B11 of Appendix B. The results of the
laboratory test are summarized as follows:
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_Soil Particles y silt
Gravel 0
Sand 0to 20 30t0 34
Silt 67 to 91 61 to 65
Clay 5to 13 5

5.5 Silty Clay

A layer of reddish brown to grey silty clay containing trace sand was encountered
underneath the silt layer at 35.4 m depth (elevation 151.0) in Borehole BW-02 drilled at the
west abutment.

The thickness of the silty clay was 5.9 m.
The depth to the base of the silty clay was 41.3 m (elevation 145.0).

SPT ‘N’ values measured in the silty clay were 13 to 15 blows per 0.3 m of penetration,
indicating a stiff consistency.

Moisture contents in the silty clay ranged from 19% to 39%.

Grain size distribution curves for two samples of silty clay tested are presented on the
Record of Borehole sheet and on Figure B9. Atterberg Limits test results are presented on
Figure B12 of Appendix B.

The results of the laboratory tests are summarized as follows:

Gravel
Sand 1to3
Silt 20t0 24
Clay 73 t0 79

Liquid Limit Ty
Plastic Limit e

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

5.6 Water Levels

Water levels were observed in the boreholes during and upon completion of drilling. Two
standpipe piezometers were installed in two boreholes to monitor water levels after



Batchawana River Bridge Rehabilitation
Highway 17, Site 38S-007 Page 9

completion of drilling. The water levels measured in the piezometers are summarized in
Table 5.1, along with the measurements in the boreholes upon completion of drilling.

Level Measurements

Unéblé to locate
piezometer. It
West BW-02 - - - may have been
Abutment
destroyed after
installation.
East November 28, .
Abutment BW-07 2010 34 183.0 In piezometer

During drilling operations, water levels measured at the Batchawana River were generally
3.2 mto 3.7 m below the bridge deck.

Reference 1 indicates that water level measured in the Batchawana River was at elevation
183.2 in June 1987. Piezometric reading indicates that water level is at elevation 183.0

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.

6. MISCELLANEOUS

Borehole locations were selected and established in the field by Thurber Engineering Ltd.
Surveyors from MMM Group Limited obtained the co-ordinates and the ground surface elevations
at each borehole.

Thurber obtained utility clearances for the borehole locations prior to drilling.
Eastern Ontario Diamond Drilling of Hawkesbury, Ontario supplied a truck-mounted CME75 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 Ms. Eckie
Siu of Thurber.

Routine laboratory testing was carried out by Thurber Engineering Ltd.

Overall supervision of the field program was conducted by Mr. Alastair E. Gorman, P.Eng. and
Mr. Lukasz Gilarski, EIT. Interpretation of the data and preparation of the report were carried

out by Mr. Alastair E. Gorman, P.Eng., Mr. Lukasz Gilarski, E.L'T. and Ms. R. Palomeque Reyna,
P.Eng.
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The report was reviewed by Dr. P.K. Chatterji, P.Eng. a Designated Principal Contact for MTO
Foundations Projects.

THURBER ENGINEERING LTD.

Rocio Palomeque Reyna, P.Eng.
Geotechnical Engineer

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

Record of Borehole Sheets

(present investigation)



SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES
TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION PARTICLE SIZE VISUAL IDENTIFICATION
Boulders Greater than 200mm same
Cobbles 75 t0 200mm same
Gravel 4.75 to 75Smm 5 to 75mm
Sand 0.075 t0 4.75mm Not visible particles to Smm
Silt 0.002 to 0.075mm Non-plastic particles, not visible to
the naked eye
Clay Less than 0.002mm 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 t0 20%
Adjective (e.g. silty or sandy) 20 t0 35%
And (e.g. sand and gravel) 35 to 50%
3. TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)
DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPTO'N?
STRENGTH (kPa) VALUE
Very Soft 12 or less Less than 2
Soft 121025 2t04
Firm 25t0 50 4t08
Stiff 50 to 100 810 15
Very Stiff 100 to 200 15 t0 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 Loose Less than 4
Loose 4t010
Compact 101030
Dense 3010 50
Very Dense Greater than 50
5. LEGEND FOR RECORDS OF BOREHOILES
SYMBOLS AND SS  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
Sensitivity =
Remoulded Shear Strength
- Water Level
Cpen 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 spoon sampler for 0.3 m depth into undisturbed ground.
2) 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 number of hammer blows required for each 0.3 m advance of the conical point into undisturbed ground.



UNIFIED SOILS CLASSIFICATION

GROUP
MAJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GW Well-graded gravels or gravel-sand mixtures, little or
GRAVEL no fines.
AND GP Poorly-graded gravels or gravel-sand mixtures, little
GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures.
GRAINED GC Clayey gravels, gravel-sand-clay mixtures.
SOILS Sw Well-graded sands or gravelly sands, little or no
SAND AND fines.
SANDY Sp Poorly-graded sands or gravelly sands, little or no
SOILS fines.
SM Silty sands, sand-silt mixtures.
SC Clayey sands, sand-clay mixtures.
ML Inorganic 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 Wi, <50% Cl Inorganic clays of medium plasticity, silty clays.
SOILS (30% < Wy, < 50%).
OL Organic silts and organic silty-clays of low plasticity.
MH Inorganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, elastic silts.
CLAYS C 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

SYMBOLS
Fresh (FR) No visible signs of weathering.
Fresh Jointed (FJ) Weathering limited to the surface of major 7
discontinuities. ////////;: CLAYSTONE
Slightly Weathered Penetrative weathering developed on open discontinuity | e
(SW) surfaces, but only slight weathering of rock material. [——~—-"4 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, Bedrock (general)
(CW) but the rock texture and structure are preserved. g
DISCONTINUITY SPACING STRENGTH CLASSIFICATION
Rock Approximate Uniaxial Field Estimation
Bedding Bedding Plane Spacing Strength Compressive Strength of Hardness*
(MPa) (psi)
Very thickly bedded Greater than 2m Extremely Greater than  Greater than  Specimen can only
Strong 250 36,000 be chipped with a
Thickly bedded 0.6 to 2m geological hammer
Medium bedded 0.2 to 0.6m Very Strong  100-250 15,000 to Requires many
36,000 blows of geological
Thinly bedded 60mm to 0.2m hammer to break
Very thinly bedded 20 to 60mm Strong 50-100 7,500 to Requires more than
15,000 one blow of
Laminated 6 to 20mm geological hammer
to break
Thinly Laminated Less than 6mm Medium 25.01050.0 3,500to Breaks under
Strong 7,500 single blow of
TERMS geological
hammer.
Total Core Recovery: ~ Core recovered as a percentage | Weak 5.0t025.0 75010 3,500 Can be peeled 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 blows of
COore run. . .
geological pick.
Rock Quality Total length of sound core Extremely 025t01.0 35to 150 Indented by
Designation: recovered in pieces 0.1m in Weak thumbnail
(RQD) length or larger as a percentage (Rock)
of total core run length.
Uniaxial Compressive  Axial stress required to break
Strength (UCS) the specimen
Fracture Index: Frequency of natural fractures
(FD) per 0.3m of core run.
[

THURBER
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W.P. 5198-06-00 LOCATION N5 199 416.9 E 264 509.2 (Balchawana River Bridge) ORIGINATED BY _ES
HWY 17 BOREHOLE TYPE __ Holow Stem Augers/HW/HQ Mud Rotary/DCPT COMPILED BY AN
DATUM DATE 2010.10.21 - 2010.10.21 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES & W JRESISTANCE PLOT e NATURAL s - REMARKS
[ T
5 S 8 20 60 80 10 |wr Sy wr] B &
215l Ll YIBEL 2 g wp w wi| D& | GRAINSIZE
ELEV DESCRIPTION f_— ol o 3 285 g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH SIS1 £ | 312338] £ |o UNCONFINED  + FIELD VANE y %)
£z Z|EC| @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 4 60 80 100 20 40 80 km3 |GR SA St CL
SAND, trace gravel, trace sit and clay
Loose to Compact
Grey 176
Wet
12| 88 18 q
175
174
131 88 9 O] 3 85 2
1735 (st+CL)
12.8 End of sampiling at 12.8m and start
DCPT
173
172
171 \
170
169
168
167
Continued Next Page
+3 %3, Numbers refer to

Sensitivity

20
155 (9) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  6/15/11

of

@ Ministry R
Transportation . .
Ontario THLARBER
RECORD OF BOREHOLE No BW-01 30F3 METRIC
W.P. 938900 LOCATION N 51994169 E 264 509.2 (Balchawana River Bridge) ORIGINATED BY _ES
HWY 17 BOREHOLE TYPE __Hollow Stem Augers/HW/HQ Mud Rotary/DCPT COMPILED BY AN
DATUM _Geodetic DATE 2010.10.21 - 2010.10.21 CHECKED BY JL
GYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x L_(_'U RESISTANCE PLOT & ere N oo - REMARKS
2] MOISTURE x
5 IR 20 4 6 8 100 ™M gaa | 5 &
Sl1E| W | Y13E]| 2 - . . : . wp w we| ¥ | crANSIZE
ELEV & ol & 2 25 g SHEAR STRENGTH kPa e Ot DISTRIBUTION
DEPTH DESCRIPTION s13| £ | S|38] = |o unconeiNeD  + FIELDVANE . y %)
=z Z|E°| @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 GR SA st CL
166
165 \
N
164
163 \\
162.0
24.3 END OF BOREHOLE AT 24.3m
UPON CONE REFUSAL.
WATER LEVEL WAS NOT
OBSERVED UPON COMPLETION OF
DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 9.1m, CUTTINGS TO
0.05m AND ASPHALT TO SURFACE.
+3 %3 Numbers refer to

Sensitivity

20
Y5 () STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Sensitivity

a Ministry of NS
Transportation . l
Ontario TR R
RECORD OF BOREHOLE No BW-02 10F5 METRIC
W.P. 5198-06-00 LOCATION N 5199410.7 E 264 511.0 (Batchawana River Bridge) ORIGINATED BY _ES
HWY 17 BOREHOLE TYPE __Hollow Stem Augers/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.24 - 2010.10.27 CHECKED BY JL
SOIL PROFILE SAMPLES | o w | QYRAMIC CONE PENETRATION
w 3 pasne  TATURAL LiQUID = REMARKS
=2 [} LT MOISTURE wir] E 5
51, A EE] B 20 40 60 80 100 content 29 &
© z - GRAIN SiZE
sld| w| 2|{25]| & |SHEARSTRENGTH kPa s . . E
ELEY DESCRIPTION 121 ¢ 2128 & —_—————y DISTRIBUTION
DEPTH A & > 12 8| < |0 UNCONFINED + FIELD VANE ¥ %)
2 Z]|EC] © |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
186.3 w 20 40 60 80 100 20 40 60 «N/m3 |GR SA SI CL
g ASPHALT: (50mm) AR
CONCRETE «
185.8 a 186
05 GRAVEL, some sand, occasional
cobbles
Compact
Brown 1 ss 12 o]
Wet
(FILL) 185
occasional cobbles and boulders from
2.4mto 2.3m 2| ss 18
184.1
23 SAND, trace gravel, trace silt and clay 184
Very Loose to Loose
Dark Brown s ss 2
Moist
4 S§s 8 183 Q. 0 95 5
(St+CL)
51 8§ 3 o
182
6 SS 3 )
Becoming wet
Becoming grey 181
7 S8 4 o]
8 8S 6 180
179
O
Some gravel 9SS ® 14 83 3
Compact (SCL)
178
Gravelly sand layer at 9.1m
Cobbles 10| ss 58 177
Very Dense No Recovery
inued Next P
Continued Next Page +3 % 3. Numbers referto

20
15*130’5 (%) STRAIN AT FAILURE



ONTMT4S 1185.GPJ  2/18/11

a Ministry of -
Transportation . .
Ontario TR
RECORD OF BOREHOLE No BW-02 20F5 METRIC
W.P, 5198-06-00 LOCATION N 5199 410.7 £ 264 511.0_(Batchawana River Bridge) ORIGINATED BY ES
HWY 17 BOREHOLE TYPE __Hollow Stem Augers/HW Mud Rotary COMPILEDBY __AN
DATUM DATE 2010.10.24 - 2010.10.27 CHECKED BY JL
SOIL PROFILE SAMPLES | o w | DIRAMIC CONE FENETRATION
W ooy 3 PLASTIC MN&’;’:;‘E vuo| b REMARKS
P g|580 8| 2 ® e @ o |wr Lmr w55 e
el 2 5 GRAIN SIZE
18| w!| 3lg5] & [SHEARSTRENGTHKPa “e . "L S
ELEY DESCRIPTION ci2le | 2128 & o Qe DISTRIBUTION
DEPTH 1 P >138 < o UNCONFINED + FIELD VANE Y (%)
= Z[€C] T |e QUIKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 km3 |GR SA SI CL
SAND, some gravel, trace siit and
clay, occasional cobbles
Compact 176
Grey
Wet
1] ss | 22 o
175
174
1221881} 15 16 81 3
(SH+CL)
173
131 88 | 1 0
172
171
141 85| 16 o
170
5] 85 | 10 o
168
6] 85 | 15 °
167
Continued Next Page

Numbers refer to 2

Sensitivity

15‘;%5 (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

a Ministry of A
Transportation .
Ontario
RECORD OF BOREHOLE No BW-02 30F5 METRIC
W.P. 5198-06-00 LOCATION N5 189 410.7 E 264 511.0 (Batchawana River Bridge) ORIGINATED BY ES
HWY i7 BOREHOLE TYPE _ Hoflow Stem Augers/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.24 - 2010.10.27 CHECKED BY JL
SO PROFILE SAMPLES | o w [BYRAMIC SONE PENETRATION
n} 4 pastic  TATURAL uQuID = REMARKS
b % Q LMIT MOISTURE war] B 5 &
6 o @ § & h %0 410 69 8|0 1(])0 CONTENT % %
o1 g GRAIN SIZE
ELEV s8] w !l 3|ok| & [SHEARSTRENGTHkKPa P v ¥l =
DESCRIPTION clgl e 218 e e Oy DISTRIBUTION
DEPTH AEIR: S128 S | O UNCONFINED  + FIELDVANE ¥ %)
ks Z|E°] @ |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 km3 [GR SA sI cL
SAND, trace gravel, trace silt and clay 17} SS 20 o
Compact to Dense
Grey 166
Wet
165
181 88 26 o]
164
163
162
19| S8 31 o 0 57 39 4
Silty sand layer, trace clay at 24.4m
161
160
169
20| ss 18 o
158
157
Continued Next Page
+3 %3, Numbers refer to

Sensitivity

20
’5‘1%5 (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

G Ministry of [
Transportation . -
Ontario THLIARGER
RECORD OF BOREHOLE No BW-02 40F5 METRIC
W.P. 5198-06-00 LOCATION N 5193 410.7 E 264 511.0 (Batchawana River Bridge) ORIGINATEDBY ES
HWY 17 BOREHOLE TYPE _ Hollow Stem Augers/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.24 - 2010.10.27 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESISTANCEPLOT e W ol e | REMARKS
(%] MOISTURE. x
5] o 9 g gl 8 20 40 60 80 100 [MT oemer W) 5 5 &
= >
ld| w| 3|ak| & [SHEARSTRENGTHKPa we v wif 2z | GRAINSIZE
ELEV DESCRIPTION =12 & 2]lz8}l E L S DISTRIBUTION
DEPTH <3 ra 513 51 < |o unconeinED + FIELD VANE ¥ %)
=1 zlg©° G |e QUICKTRAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 4 8O0 80 100 20 4 60 kNm3 JGR SA Sl CL
SAND, trace gravel, silt and clay
Compact .
155.9 Grey . 156
30.5 Wet
SILT, some clay, trace sand 211 8s | 38
Dense No Recovery
Grey
Moist
155
154
183
22§ 88 40 q 0 5 84 11
152
151.0
35.4 Silty CLAY, trace sand % 151
Stiff %
Reddish Brown to Grey A
Vi
% 150
%%
¥] 23| ss | 15 0 3 24 73
%
149
V1
24| sS | 15 148 =)
11
147
¢
1251 ss | 13 |-, [ 0.1 20 79
Continued Next Page

20
3 3. Numbersreferto
+ " Sensitivity 15%5 (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

a Ministry of R
Fransporation . l
Ontario TIRSRRBER
RECORD OF BOREHOLE No BW-02 50F 5 METRIC
W.P. 5198-06-00 LOCATION N 5189 410.7 E 264 511.0 (Balchawana River Bridge) ORIGINATED BY ES
HWY 17 BOREHOLE TYPE _ Hollow Stem Augers/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.24 - 2010.10.27 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W RESISTANCE PLOT NATURAL - REMARKS
ui x PLASTIC LU
=92 o] T MOISTURE wr] £ 5
= nl<séd]| @ 20 40 60 8 100 (" comeny  MMT) 5 O &
Slel L, | 412l =2 T e Ly E wp w we| 54 | cramsize
LELEV DESCRIPTION cle| g | 2|2g| B [SHEARSTRENGTHKPa ey DISTRIBUTION
DEPTH 3 =l £ >13 S < | O UNCONFINED + FIELD VANE Y %)
£z Z|EC| @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page - 0 4 60 80 100 0 4 8 km3 IGR SA SI CL
Silty CLAY, trace sand /1
Stiff %
Grey 146
V1
145.0 o
41.3 Sandy SILT, trace clay %1 ss | so 145
Very Dense
Grey °
Wet
144
271 SS 55 o 0 30 65 6
143.1
433 End of sampling at 43.3m and start 143 /
DCPT
142.6
438 END OF BOREHOLE AT 43.8m
UPON CONE REFUSAL.

Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS:

DATE DEPTH (m)  ELEV.{m)
Piezometer was destroyed and it was
not possible to locate.

+

3

3.

Numbers refer {o
Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ 2/18/11

Ministry of A
Transportation . l
Ontario TR
RECORD OF BOREHOLE No BW-03 10F5 METRIC
W.P, 5198-06-00 LOCATION N5 199 411.7 E 264 534.2 (Batchawana River Bridge) ORIGINATED BY ES
HWY 17 BOREHOLE TYPE _ HQ/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.29 - 2010.10.31 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT RATURAL - REMARKS
";l_" 2 6 mnc MOISTURE. “8:‘3 - £
51« alsé| 2 20 40 60 80 100 CONTENT z¢ &
e} 5 = 4 wp w w GRAIN SIZE
ELEV DESCRIPTION & § g | 2125 2 |SHEARSTRENGTHKPa c = | pisTRIBUTION
DEPTH SI3) F | 5|38| £ |O UNCONFINED  + FIELD VANE ¥ %)
S Z1&C| © |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
186.5 w 20 40 60 80 100 40 60 «m3 |GR SA SI CL
00|  BRIDGE DECK
186.2 25mm of asphalt over 275mm of
0.3 \concrele
186
185
184
182'2 RIVER SURFACE
WATER
183
182
181
180
RIVER BED
179.3
73 SAND, some silt, trace clay, gravelly
layer 179
Very Loose to Compact ! S8 2
Brown
Wet
2 BN 14
178
3 88 23 0 87 13
(SI+CL)
177
4 SS 21
Continued Next Page
+3 %3, Numbers refer to

Sensitivity

20
155 (o) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Ministry of -
Transportation . l
Ontario TR
RECORD OF BOREHOLE No BW-03 20F5 METRIC
W.P. 5198-06-00 LOCATION N 5199 411.7 E 264 534.2 (Batchawana River Bridge) ORIGINATED BY ES
HwWY 17 BOREHOLE TYPE __HQ/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.29 - 2010.10.31 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E w| 3 [FESISTANCEPLOT — v T RS REMARKS
5 . & é g 8 210 410 610 8‘0 1?0 LY CONTENT LT 5 % &
s 4 > GRAIN SIZE
ELEV a8 wi 2|lg5| S [SHEARSTRENGTHKPa i . e E
Free DESCRIPTION =15 S {Z25] & b Qe DISTRIBUTION
DEPTH é = ;\: ? 8 8 § O UNCONFINED + FIELD VANE . Y (%)
£1Z Z|EC| @ |® QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 60 kNm3 {GR SA SI CL
SAND, trace to some silt and clay
Loose to Compact
Grey
Wet 176
Cobble at 10.5m 518 11
6| 8s | 18 [+
175
7 88 7
174
8 8s 16 g 0 88 12
(St+CL)
173
9 88 10
172
10| 8s | 10 o
171
170
111 88 11 o 23 75 2
Gravelly sand layer at 16.4m (skcl)
169
12| S8 13 q
168
167
131 88 12 [o]
Continued Next Page
+3, %3 Numbers refer to

Sensitivity

20
1995 (o) STRAIN AT FAILURE



ONTMT4S 1185.GPJ 2/18/11

a Ministry of N
Transportation .
Ontario TN
RECORD OF BOREHOLE No BW-03 30F5 METRIC
W.P. 5198-06-00 LOCATION N5199411.7 E 264 534.2 (Batchawana River Bridge) ORIGINATED BY ES
HWY 17 BOREHOLE TYPE __ HQ/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.29 - 2010.10.31 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT NATURAL - REMARKS
u}." % 5 mﬂc MOISTURE "‘3"’;’]’3 o L &
|~ wigLs [} 20 60 80 100 CONTENT z QO
2% vzl z e —— : wp w w | 58 | cramsize
Elmi ¥ S8 a1 € |SHEARSTRENGTH kPa E
ELEV DESCRIPTION - 21z S ——————y DISTRIBUTION
DEPTH g |z 5|123] £ |0 UNCONFINED + FIELD VANE o
z 180l & WATER CONTENT (%) ¥ (%)
5 Z % w ©® QUICKTRIAXIAL X LABVANE o
Continued From Previous Page w 20 40 60 80 100 20 40 60 km3 IGR SA SI CL
SAND, trace silt and clay
Compact to Dense
Grey
Moist 166
141 S8 15 D 0 91 8
Si+CL.
165 ( )
164
151 S8 31 o
163
16| 8S | 30 b
162
161
17§ S8 24
160
Silty sand layer, trace clay at 27.1m is | ss 29 ° 0 66 28 5
159
158
191 S8 21 D
157
Continued Next Page
+3, %3, Numbers refer to

Sensitivity

20
‘5$5 (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ 2/18/11

Ministry of =
Transportation .

Ontario .
RECORD OF BOREHOLE No BW-03 40F5 METRIC
W.P, 5198-06-00 LOCATION N5 1989 411.7 E 264 534.2 {Batchawana River Bridge) ORIGINATED BY ES
HWY 17 BOREHOLE TYPE _ HQ/HW Mud Rotary COMPILEDBY __ AN
DATUM DATE 2010.10.28 - 2010.10.31 CHECKED BY JL
SOIL PROFILE SAMPLES | o w |RYNAMIC CONE PENETRATION
) 4 PLAsTic  TATURAL LiQUID ey REMARKS
=92 O umiT MOISTURE wrl E5 &
= wnlgs 173 20 40 60 80 100 CONTENT 3 O
15 wizgl z YT we w w | 58 | cramsize
Elmp| ¥ 219261 @ |SHEARSTRENGTHkPa
ELEY DESCRIPTION 120 81 2188 & e DISTRIBUTION
DEPTH HE & S |2 8| S |0 UNCONFINED  + FIELDVANE y %)
el z £C| @ ]e QUICKTRIAXAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 JGR SA SI CL
SAND, trace silt and clay
156.1 Compact to Dense
- Grey -
30.4 Moist / 156
SILT, some sand, some clay, trace
gravel
Very Dense
Grey
Wet
165
204 SS 53 o 1 14 74 11
154
153
182
211 S8 68 q
151
150
149.4
371 Sandy SILT, trace clay
Very Dense to Dense
Grey 149
Wet
221 88 68 q 0 34 61 5
148
147
Continued Next Page

20
3 3. Numbers refer to
X sensitivity 165 () STRAIN AT FAILURE




ONTMT4S 1185.GPJ 6/15/11

Ministry of -
Transportation .
Ontaric TR
RECORD OF BOREHOLE No BW-03 50F5 METRIC
W.P. 93-89-00 LOCATION N5 199 411.7 E 264 534.2 (Batchawana River Bridge) ORIGINATED BY _ES
HWY 17 BOREHOLE TYPE _ HQ/HW Mud Rotary COMPILED BY AN
DATUM _Geodetic DATE 2010.10.28 - 2010.10.31 CHECKED BY JL
SOIL PROFILE SAMPLES | o w | DERAMIC SONE FENETRATION
Wy = -& PLASTIC :&m vauof = REMARKS
51« 9|8 a 20 40 6 8 100 |7 coma MT| 2O &
21 z 5 GRAIN SIZE
a{u| w| 3lgk| & |SHEARSTRENGTHKPa we v " =
ELEY DESCRIPTION 181 & 2128 & ——————of DISTRIBUTION
DEPTH HEIRE 5138] 5 |o unconeneD  + FIELDVANE ¥ )
Bz 2|EC| @ |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 w0 kNm3 IGR sA s1 cL
Sandy SILT, trace clay
Dense
Grey
wel 146
23| ss | 40 g
145.1
414 End of sampling at 41.4m and start 145
DCPT \
144
143
142.7
438  END OF BOREHOLE AT 43.8m ON
CONE REFUSAL.
WATER LEVEL WAS NOT
OBSERVED UPON COMPLETION OF
DRILLING.
BOREHOLE CAVED TO 7.3m WHILE
PULLING CASING, BOREHOLE
BACKFILLED WITH 275mm OF
CONCRETE AND 25mm OF
ASPHALT AT BRIDGE DECK.
+3 % 3. Numbers refer to

Sensitivity

20
Y5 (54 STRAINAT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Ministry of Bl
Trans;r)yodation . l
Ontario THURBER

RECORD OF BOREHOLE No BW-04 10F5 METRIC
W.P. 5198-06-00 LOCATION N5199402.5 F 264 550.5 (Batchawana River Bridge) ORIGINATED BY _£S
HWY 17 BOREHOLE TYPE _ HQ/HW Mud Rotary COMPILEDBY __AN
DATUM DATE 2010.10.31 - 2010.11.01 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © ; RESISTANCE PLOT e NATURAL aun - REMARKS
%) TURE T
E NETIR 20 6 8 100 | ‘Geme ™ 5B &
2151 o wl|sEl 2 ! : . 1 : wp w we| 54 | cransize
ELEV DESCRIPTION ;‘_ o a 3 243 g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH 3 2| ¢ >132 S < | O UNCONFINED ~ + FIELDVANE ¥ %)
£z Z|ZC] © |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
186.6 w 20 40 60 80 100 20 40 60 «N/m3 IGR SA Si CL
00! BRIDGE DECK
186.3 25mm of asphalt over 275mm of
0.3 concrete
186
185
184
183.0 RIVER SURFACE
3.6 WATER 183
182
181
180
RIVER BED
179.3
73 SAND, trace to some gravel, trace siit
and clay q
Loose to Compact 179
Brown to Grey
[
Wet 1 SS 4 17 81 2
(S+CL)
2| ss | 11 178 -
3 88 16 °
177
Continued Next Page
! 9 +3 % 3. Numbers referto 2

Sensitivity

‘5%5 (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

G Ministry of -
Transportation .l
Ontario TrimE
RECORD OF BOREHOLE No BW-04 20F5 METRIC
W.P. 5198-06-00 LOCATION N5 1994025 E 264 550.5 (Batchawana River Bridge) ORIGINATED BY _ES
HWY 17 BOREHOLE TYPE __HQ/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.31 - 2010.11.01 CHECKED BY Ju
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT " - REMARKS
u'_J %) g PLASTIC Mo«sLTUREA- LIQUID - T
5|« plS6| 8| 2 % & @ w |M s U758 &
ol 2 GRAIN SIZE
v gldlwi 31gE| & [SHEARSTRENGTHKPa “e o L E
ELE DESCRIPTION = & I = = b Qe DISTRIBUTION
DEPTH S{3| F| 5|38] £ |0 UNCONFINED  + FIELDVANE Y %)
£l Z|E€C| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 2 4 e & 100 20 40 60 kNm 3 IGR sA s cL
SAND, trace silt and clay
41 8s 24 o
Loose to Compact
Grey
Wet
176
5 Ss 10 q
6| s | 8 s 3
71 88 9 [
174
8 | SS 9
173
9| SS 10 P o 97 3
{SI+CL)
172
10 S8 27 P
cobbles 171
170
" 8S 11 {s]
169
o
121 8S 14 168 0 0 10
(SI+CL)
167
Continued Next Page 20
+3 %3, Numbers referto

Sensiivity

15%5 (%) STRAIN AT FAILURE



a Ministry of -
Transportation . .
Ontario Lopgdnpmd
RECORD OF BOREHOLE No BW-04 30F5 METRIC
W.P. 5198-06-00 LOCATION N 5199 402.5 E 264 550.5 (Batchawana River Bridge) ORIGINATED BY _ES
HWY 17 BOREHOLE TYPE _ HQ/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.31-2010.11.01 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
N RESISTANCEPLOT —. e M| b | REMARKS
5 nl23| & 20 40 60 8 100 ™M omes M| 50 &
21g wlEEl 2 . L . L wp w w | 34 | oransize
[ I 21951 @ |SHEAR STRENGTH kPa
ELEV - N i e | 21z g e DISTRIBUTION
DESCRIPTIO 2| | £152&] & |o UNCONFINED  + FIELDVANE
DEPTH g15 Zladl £ o Y (%}
ElZ Z|EC1 @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 4 60 wwm® |GR 8A 81 CL
SAND, trace silt and clay 13185 18 °
Compact
Grey
Wet
166
141 SS 18 165 3
164
151 SS 24 b
163
6] SS | 28 162 v
161
Dense 171 88 39 o 0 88 12
(st+cL)
160
18] ss | 24 159 5
‘:_ 158.1
2] 284 SILT, trace to some sand, trace clay 158
o Compact
2 Grey
(5] Wet
i
<«
= 191 88 15 o 0 14 81 5
2
5
£ 157
z
o
Continued Next Page
+3 x3, Numbers refer to

Sensitivity

20
‘5{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

a Ministry of -
Transporiation .
Ontario TR
RECORD OF BOREHOLE No BW-04 40F5 METRIC
W.P. 5198-06-00 LOCATION N 5 199 402.6 E 264 550.5 (Batchawana River Bridge) ORIGINATED BY _ES
HWY 17 BOREHOLE TYPE __ HQ/HW Mud Rotary COMPILEDBY __ AN
DATUM DATE 2010.10.31 - 2010.11.01 CHECKED BY JL
SOIL PROFILE SAMPLES | o w | QNS SRS DENETRATION
W o =z pasne  TATURAL LQuiD [t REMARKS
=3 [ LnaT MOSTURE wir] £ & &
5 o l<E| @ 20 40 60 80 100 0
] % w % = E Zz . 4 1 . 1 wp w wy = u;“‘ GRAIN SiZE
olm J128] © |SHEARSTRENGTH kPa
ELEV DESCRIPTION =1 = & <lZ25 - P Ot DISTRIBUTION
DEPTH é 35 z: > 8 o § O UNCONFINED + FIELD VANE Y (%)
El1= Z|€C] @ |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 80 kNm3 {GR SA S1 CL
SILT, trace sand, trace clay
Compact to Very Dense
Grey
Wet 156
185
20| S8 61 D
154
153
152
21| SS 49 P 0 7 87 6
161
150
148
221 88 56 O
148
147
Continued Next P
u et rage +3 %3, Numbers referto 2

1545
10

Sensitivity

(%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ 6/15/11

a Ministry of =
Transportation . ‘
Ontario TR
RECORD OF BOREHOLE No BW-04 50F5 METRIC
W.P. 93-89-00 LOCATION N5 199 402.5 £ 264 550.5 (Batchawana River Bridge) ORIGINATED BY _ES
HWY _ 17 BOREHOLE TYPE __HQ/HW Mud Rotary COMPILEDBY __ AN
DATUM _Geodetic DATE 2010.10.31 - 2010.11.01 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES I W |ReSISTANCE PLOT NATURAL REMARKS
w E PLASTIC LiouD [
=21 o LT MOISTURE wir|] £ 5 &
= n|Z8] @ 20 40 60 80 100 CONTENT Z0Q
91g gizgl z Lt wp w wel 28 | cramsize
Llm| ¥ 21285 @ [|SHEARSTRENGTHKPa
ELEV DESCRIPTION 12l e | €1z = — s DISTRIBUTION
DEPTH AEIR S1238] < |O UNCONFINED  + FIELDVANE Y %)
£l Z Z|EC| © |e QUICKTRIAXAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 JGR SA SI CL
SILT, trace sand, trace clay
Very Dense
Grey
Wet 146
231 88 59 P
144.9 145
417 End of sampling at 41.7m and start
DCPT
144
143 N
1421
444 END OF BOREHOLE AT 44.4m ON
CONE REFUSAL.
WATER LEVEL WAS NOT
OBSERVED UPON COMPLETION OF
DRILLING.
BOREHOLE CAVED TO 7.6m WHILE
PULLING CASING, BOREHOLE
BACKFILLED WITH 275mm OF
CONCRETE AND 25mm OF
ASPHALT AT BRIDGE DECK.
+3 %3, Numbers refer to 2

Sensitivity

55 (3) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Ministry of
Transportation

Ontario . ‘
RECORD OF BOREHOLE No BW-05 10F5 METRIC
W.P, 5198-06-00 LOCATION N5 199404.4 E 264 571.1 (Batchawana River Bridge) ORIGINATED BY ES
HWY 17 BOREHOLE TYPE __HQ/HW Mud Rotary COMPILED BY __ AN
DATUM DATE 2010.10.28 - 2010.10.29 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES © ; RESISTANCE PLOT xene | MATRAL oo - REMARKS
[%2) MOISTURE I
5|« g|E8 8| 2 © o @ w | wmw om g6 e
et [ d wp w wi =2 GRAIN Size
LELEY. DESCRIPTION e- ‘{g E g % g 8 SHEAR STRENGTH kPa O = DISTRIBUTION
DEPTH s|3| & | 3]38| £ |o UNCONFINED  + FIELDVANE Y %)
sl # Z]E°| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
186.5 w 20 40 60 80 100 20 40 60 kN/m3 {GR SA SI CL
00| BRIDGE DECK
186.2 25mm of asphalt over 275mm of
0.3 concrete
186
185
184
183.0 RIVER SURFACE
35 waTER 183
182
181
180
179.4 RIVER BED
71 SAND, trace o some gravel, trace silt
and clay
Very Loose to Compact ! ss 1
Brown 179
Wet
°
2 BN 18
178 5
3 S8 23
o
Gravelly sand layer from 9.4m to 10.0m 177
4 BN 21 37 61 2
(SI+CL)
Continued Next Page
+3 3. Numbers refer to

Sensitivity

20
1595
10

(%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ 2/18/11

Ministry of -
Transportation .

Ontario l
RECORD OF BOREHOLE No BW-05 20F5 METRIC
W.P. 5198-06-00 LOCATION N 5199 404.4 E 264 571.1 (Baichawana River Bridge) ORIGINATED BY ES
HWY 17 BOREHOLE TYPE __ HQ/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.28 - 2010.10.29 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
,@ o | 2 [RESSTANCEPLOT = more | £ | REMARKS
E . m é % 8 2.0 4‘0 610 8]0 190 U CONTENT [Ys Z % &
= 5
alg| wi 3]g5| & [SHEARSTRENGTHKPa e . Moy T | CRamsze
ELEV DESCRIPTION el & 21281 & I e DISTRIBUTION
DEPTH AEIN S 13 8| £ |© UNCONFINED  + FIELDVANE Y %)
c1= z|€°| & |e quickTRAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page « 20 4 60 80 100 20 40 60 kNm 3 {GR SA Si CL
SAND, trace gravel, trace silt and clay . °
Loose to Compact -
Grey .
-1 64 88 8
Wet - 176
o
6 SS 17
175
[+]
7 ss 15
1o
174
8 i SS 14
o
9 88 8 73
o
172
10§ S8 12
Q
171
11} SS 17 170
o
169
12§ SS 21
168 Q 18 81 1
(s1+cL)
131 88 18 167
Continued Next Page
e et rag +3.%3. Numbers refer to 1 535

Sensitivity B (%) STRAIN AT FAILURE



Ministry of -
Transportation .
Ontario TR
RECORD OF BOREHOLE No BW-05 30F5 METRIC
W.P. 5198-06-00 LOCATION N 51994044 E 264 571.1 (Batchawana River Bridge) ORIGINATED BY _ES
HWY 17 BOREHOLE TYPE __HQ/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.28 - 2010.10.29 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESSTANCE PLOT = . | rewares
w 2 s mﬂc MOISTURE ug:xg - 2
Ia nl<§ %] 20 60 80 100 CONTENT Z O
2|8l w | 5|55| & [Searsranetiies w v| D g | chamsee
) b Q a
ELEV S0 - [ 21z = o Qs DISTRIBUTION
DEPTH DESCRIPTION s121 5| 5|133] £ |o unconrme  + riELDVANE Y %)
=1z Z|EC| © |o QUICKTRAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page w 20 4 6 8 100 20 4 60 kWm3 |GR SA sl CL
SAND, trace gravel, trace to some silt °
and clay
Compact
Grey
166
Wet
141 SS 19
165
5] S8 25 164
o 1 88 11
. (S1+CL)
163
16| SS 29
162 5
161
17§ SS 26
o
160
18| SS 24
159
0
= 1581
€1 284|  siLT, some sand, some clay 158
o~
- woose 19 88| 7
o rey
(& Wet
3
= P 0 20 67 13
2
E 187
Z
[}
Continued Next P
nu ext Fage +3 %3 Numbers refer to

Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Ministry of —
Transportation .

Ontario N._l-‘
RECORD OF BOREHOLE No BW-05 40F5 METRIC
W.P. 5198-06-00 LOCATION N 51994044 E 264 571.1 (Batchawana River Bridge) ORIGINATED BY ES
HWY 17 BOREHOLE TYPE _ HQ/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.28 - 2010.10.29 CHECKED BY Ji
SOIL PROFILE SAMPLES | w [RESRMIS GONE SENETRATION .
W x PLASTIC ) - REMARKS
E21 & Ut MOISTURE wr] E &
5 o @ é &5l @ 20 40 60 80 100 CONTENT F4 8
oy 4 - GRAIN SiZE
ELey el8| w| 2|25| & [SHEARSTRENGTHKPa “e . . E
DESCRIPTION =is] & 2|28 & e DISTRIBUTION
DEPTH é s f\'_ > 8 & ;: O UNCONFINED + FIELD VANE Y (%)
sz Z|EC] @ |® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page « 20 4 6 80 100 20 4 60 kwm3 |GR SA St CL
SILT, trace to some sand, trace clay
Dense to Very Dense
Grey
Wet 156
155
20| 88 43
e
154
153
152
21 S§S 61
0 7 8 5
151
150
149
22| SS 47
b
148
147
Continued Next Page

20
3 3. Numbers referto
X Sensitvity ‘5%5 (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ 6/15/11

Ministry of —
V Transportation .l
Ontario T RRRBER
RECORD OF BOREHOLE No BW-05 50F5 METRIC
W.P. 93-89-00 LOCATION N 5199 404.4 F 264 571.1 (Batchawana River Bridge) ORIGINATED BY ES
HWY 17 BOREHOLE TYPE __HQ/HW Mud Rotary COMPILEDBY __AN
DATUM _Geodetic DATE 2010.10.28 - 2010.10.28 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W IRESISTANCE PLOT NATURAL - REMARKS
E w 6 PLASTIC MOISTURE LIQUD - T
= wl<3]| @ 20 40 60 80 100 ™M comr W] 5O &
el o] 812l 2 T — wp w wel 58 | cransize
ELEV_ DESCRIPTION & ol o 2 gg g SHEAR STRENGTH kPa A DISTRIBUTION
DEPTH s13| £ 5|38| £ |o UNCONFINED  + FIELDVANE y %)
1% Z|[EC| @ |® QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page - 0 4 & s e » o e nm 3 JGR sA SI cL
SILT, trace to some sand, trace clay
Very Dense
Grey
Moist 146
23| 8S 50
q
144.8 145 J
417 End of sampling at 41.7m and start \
DCPT \
144
143.6
42.8 END OF BOREHOLE AT 42.9m ON
CONE REFUSAL.
WATER LEVEL WAS NOT
OBSERVED UPON COMPLETION OF
DRILLING.
BOREHOLE CAVED TO 7.6m WHILE
PULLING CASING, BOREHOLE
BACKFILLED WITH 275mm OF
CONCRETE AND 25mm OF
ASPHALT AT BRIDGE DECK.
+3, % 3. Numbers referto 2

Sensitivity

‘5%5 (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

G Ministry of -
Transportation . l
Ontario R
RECORD OF BOREHOLE No BW-06 10F5 METRIC
W.P. 5198-06-00 LOCATION N5 189 395.2 E 264 587.3 (Batchawana River Bridge) ORIGINATED BY ES
HWY 17 BOREHOLE TYPE __HQ/HW Mud Rotary COMPILEDBY __AN
DATUM DATE 2010.11.01 - 2010.11.01 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & é! RESISTANCE PLOT osne MR - REMARKS
=21 & LT MOISTURE wr] & (:f) &
5|« gl386] 8 2 ® o s w oo =2
S| 2 GRAIN SIZE
ELEV gi8l e | 3195| & [SHEARSTRENGTHKPa s . MLl
DESCRIPTION =1 R = DISTRIBUTION
DEPTH |3 & >138| < |O UNCONFINED  + FIELD VANE y (%)
= Z|EC| © |® QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
186.5 w 20 40 60 80 100 2 40 80 kN/m 3 JGR SA SI CL
00]  BRIDGEDECK
186.2 25mm of asphalt over 275mm of
03 concrete /
186
185
184
RIVER SURFACE
1828 183
36 WATER
182
181
180
179.4 RIVER BED
74 SAND, some gravel, trace silt and 179
clay
1
Very Loose to Compact ss 3
Brown
Wet
2 S8 10 L] 37 59 4
Gravelly sand layer at 7.9m 178 (s1+CL)
31 88 10 o
177
Continued Next Page
+3 x 3. Numbers refer to

Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Sensitivity

20
‘5$5 {%) STRAIN AT FAILURE

. Ministry of -
Transportation . .
Ontario TR
RECORD OF BOREHOLE No BW-06 20F5 METRIC
W.P. 5198-06-00 LOCATION N 5199 395.2 E 264 587.3 (Batchawana River Bridge) ORIGINATED BY _ES
HWY 17 BOREHOLE TYPE __HQ/HW Mud Rotary COMPILEDBY __ AN
DATUM DATE 2010.11.01 - 2010.11.01 CHECKED BY JL
SOIL PROFILE SAMPLES | o w |RYNAMIC CONE PENETRATION
w P pasnc  JATURAL uQuio ] REMARKS
= @ 5 MOISTURE - = I
5l ols 5l » 20 40 60 80 100 ™M camma M) 3O &
= 4 = GRAIN SIZE
ELEV al4| w| 2]c5| & [SHEARSTRENGTHKPa e . wl o=
T DESCRIPTION [ B 2 S Y - DISTRIBUTION
DEPTH |3 bl 51281 £ |0 UNCONFINED  + FIELD VANE Y %)
s1Z Z|gC| @ |e quekTRIAXAL x LaBVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 & 100 EO 40 60 k/m3 JGR SA SI CL
SAND, trace to some gravel, trace silt a1 i
and clay
Loose to Compact
Brown 176
Wet
5 BN 8 g 17 82 1
(Si+CLY
6 S8 8 175
7 Sss 10 q
174
8 BN 11
173
841 88 11 7 91 2
{Si+CL})
172
Bacon 101 ss | 12 o
ecoming grey -
170
111 S8 13 O] 26 71 3
Gravelly sand layer at 16.5m
(S1+CL)
169
121 88 14 <)
168
167
131 S8 18
Continued Next Page
+3 % 3. Numbers referto



ONTMT4S 1185.GPJ 2/18/11

Ministry of -
v Transportation .‘
Ontario eyt
RECORD OF BOREHOLE No BW-06 30F5 METRIC
W.P. 5198-06-00 LOCATION N 5199 395.2 E 264 587.3 (Batchawana River Bridge) ORIGINATED BY _ES
HWY 17 BOREHOLE TYPE __HQ/HW Mud Rotary COMPILED BY __ AN
DATUM DATE 2010.11.01 - 2010.11.01 CHECKED BY JL
SOIL PROFILE SAMPLES | o w [BYRAMIC CONE PENETRATION .
W g X PLASTIC LQuUD ] REMARKS
Lz Q LMIT MOISTURE wrl £ % &
- n|<s 173} 20 40 60 80 100 CONTENT 5 O
218 wizgl z e —— wp w w | 54 | cransize
Elml ¥ 2192 58] © ISHEARSTRENGTH kPa
ELEV DESCRIPTION 1S & 21Z8] & b Oy DISTRIBUTION
DEPTH § 5 ﬁ > 8 Fal § O UNCONFINED + FIELD VANE Y (%)
| = z|€°| § |e QUCKTRAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 80 km3 IGR SA SI CL
SAND, trace to some silt and clay
Compact
Grey
Moist 166
4] ss| 2 165 o 0 8 14
prie)
(SI+CL)
164
15| 88 18 o
163
6] ss | 3 162 o
161
17| 88 20 o]
160
181 S8 26 159 o 0 55 43 2
Silty sand, trace clay layer at 27.2m
158
191 SS 15
157
Continued Next Page
+3 x3. Numbers refer to

Sensitivity

20
1895 (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ 2/18/11

Ministry of —
Transporiation .

Ontario LTt
RECORD OF BOREHOLE No BW-06 40F5 METRIC
W.P. 5198-06-00 LOCATION N5 189 395.2 E 264 587.3 (Batchawana River Bridge) ORIGINATED BY &S
HWY 17 BOREHOLE TYPE __ HO/HW Mud Rotary COMPILEDBY __ AN
DATUM DATE 2010.11.01 - 2010.11.01 CHECKED BY Ju
SOIL PROFILE SAMPLES | | w [REEAMC NG EENETRATION
W g 5 PLASTIC :&m vauof E REMARKS
4 LT LINGT =
§ e A 8 2 A R A LI o) w m:m w 5 % GRA!ﬁSIZE
ELEV LBl Wl 2125 & |SHEARSTRENGTHkKPa P L 2
DESCRIPTION =2 2158 £ e DISTRIBUTION
DEPTH é 5 E: > 8 & § O UNCONFINED + FIELD VANE Y (%)
£z Z|&C| @ |e QUCKTRAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 kN/m3 fGR SA SI CL
SAND, trace to some silt, trace clay
Compact
Grey
15590 moist L] 156
306 1
SILT, trace sand, trace clay
Very Dense to Dense
Grey
Wet
155
20} SS 46 g 0 4 89 7
154
153
152
211 S8 33
151
150
149
221 SS 53 q
148
147
Continued Next Page

20
3 3. Numbers refer to
X sensitivity 65 (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ 6/15/11

Ministry of
Transportation

Ontario

RECORD OF BOREHOLE No BW-06

50F5 METRIC

W.P, 93-89-00 LOCATION N 65199 395.2 E 264 587.3 (Batchawana River Bridge) ORIGINATED BY _ES
HWY __ 17 BOREHOLE TYPE _HQ/MW Mud Rotary COMPILED BY __AN
DATUM _Geodetic DATE 2010.11.01 - 2010.11.01 CHECKED BY JL
SOIL PROFILE SAMPLES | o | w |RESRIGEZEOT CIRATION
ui 2 pasne ATV oo = REMARKS
> % Q T MOISTURE wrl £ 5 &
= wl{<86l & 20 40 60 80 100 CONTENT z O
9 5 l__J_J) 2 = =z $ 1 1 1 i wp - Wi D g GRAIN SIZE
EL| alm| ¥ 31281 © [SHEARSTRENGTH kPa
EV DESCRIPTION =181 & 2281 E —O—————i DISTRIBUTION
DEPTH é 3 i > 8 Fe) § O UNCONFINED <+ FIELD VANE Y (%)
=1z z1&C| @ |e QUOCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 kNm3 |GR SA S CL
SILT, trace clay
Very Dense
Grey 146
Wet
231 88 56 o 0 0 91 9
1449 145
416 End of sampling at 41.5m and start \
DCPT
144
143
142
141.6
44.9 END OF BOREHOLE AT 44.8m ON
CONE REFUSAL.
WATER LEVEL WAS NOT
OBSERVED UPON COMPLETION OF
DRILLING.
BOREHOLE CAVED TO 7.4m WHILE
PULLING CASING, BOREHOLE
BACKFILLED WITH 275mm OF
CONCRETE AND 25mm OF
ASPHALT TO BRIDGE DECK.
+3 x3: Numbers refer to

20
Sensitivity 15‘%5 (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Ministry of
Transportation

Ontario .-
RECORD OF BOREHOLE No BW-07 10F6 METRIC
W.P. 5198-06-00 LOCATION N5 199 396.0 E 264 610.3 (Batchawana River Bridge) ORIGINATED BY _£s
HWY 17 BOREHOLE TYPE __Hollow Stem Augers and HQ/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.22 - 2010.10.23 CHECKED BY JL
SOIL PROFILE SAMPLES | o w | R R T SENETRATION - a
W 4 PLASTIC MoosUTUREN vaunt E EMARKS
5| g|SEl 2| 2 % e @ w0 |9 wmn W3O 4
ol 2 5 GRAIN SIZE
EL sldiw| 2]25]| & [SHEARSTRENGTHKPa “ : " E
EV DESCRIPTION =12] & 21281 E b Ot DISTRIBUTION
DEPTH i > 12 < O UNCONFINED + FIELD VANE o,
£12 123} . v (%)
ez z|EC| © |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
186.4 w 20 40 60 80 100 20 40 80 kNm3 IGR SA SI CL
By ASPHALT: (60mm) , A
CONCRETE: gédr{m)ﬁ L b
1858 479 e s 186
0.5 SAND, trace gravel, some silt and
clay, occasional cobbles
Compact
Brown 1 SS 26 o
Moist
(FILL) 185
2 8s 21 o
184
3 8s 11 o 1 77 22
(S1+CL)
183.3
3.0 SAND, coarse grained, trace gravel,
trace silt and clay
Loose to Compact 41851 18 A P9 o
Brown
Moist
5 SS 8 o
182
6 S8 4 o 7 92 1
(Si+CL)
181
7 8Ss 9 o
Silty sand layer at 6.0m
Becoming grey
Wet 8 S8 4 180 0 69 29 2
179
8 88 9 o}
178
1] 88| 8 177 3
Continued Next Page 20
+3 % 3. Numbersreferto 155,
. Sensitivity @5 (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Ministry of
Transportation

Ontario

AR
‘TeLIEDEN

RECORD OF BOREHOLE No BW-07 20F6 METRIC
W.P. 5198-06-00 LOCATION N 5199 396.0 E 264 610.3 (Batchawana River Bridge) ORIGINATED BY ES
HWY 17 BOREHOLE TYPE _ Hollow Stem Augers and HQ/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.22 - 2010.10.23 CHECKED BY JL
SOIL PROFILE SAMPLES | w [ DTNAMIC GONE FENETRATION s
W b3 PLASTG | e LQUID 5‘: REMARKS
[ O LT wrl E 5 &
5 « 8 g 5 @D 210 4!0 610 810 1?0 CONTENT % 2
1% > GRAIN SIZE
ELEV al¥| w| 2125] & |[SHEARSTRENGTHKPa we v e £
DESCRIPTION BHEHEREIERIE: e DISTRIBUTION
DEPTH A & 51381 < |0 UNCONFINED + FIELD VANE y %)
£ 2 Z|EC| © | QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 wm? |GR SA st CL
SAND, trace gravel, trace siit and
clay, occasional cobbles
Compact 176
Grey
Wet
11| S8 25
175
174
121 S8 15 [«
173
13§ SS 15 P
172
171
141 88 19 3 95 2
(S1+CL)
170
15| 88 23
169
168
16| SS 24
167
Continued Next Page

3 3.

Numbers refer to
Sensitivity

20
1585 (34) STRAIN AT FAILURE




ONTMT4S 1185.GPJ 2/18/M1

. Ministry of AR
Transportation . -
Ontario
RECORD OF BOREHOLE No BW-07 30F6 METRIC
W.P. 5198-06-00 LOCATION N 5199 396.0 E 264 610.3 {Batchawana River Bridge) ORIGINATEDBY ES
HWY 17 BOREHOLE TYPE __Hollow Stem Augers and HQ/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.22 - 2010.10.23 CHECKED BY JL
SOIL PROFILE SAMPLES | o w  [DYNAMIC CONE SENETRATION
W 2 PLASTIC xm LiQuID ‘E REMARKS
5« g|38] 8] 2 @ s @ w | Gmd own EE)
= b4 > GRAIN SIZE
ELEV ElE| w! 3|o5] © [SHEARSTRENGTHKPa i . A ES
DESCRIPTION 1S 5| 215E] & e DISTRIBUTION
DEPTH § 5 ﬁ > 8 3 § O UNCONFINED + FIELD VANE Y (%)
E1® Z|EC| @ |e QUICKTRIAXAL X LABVANE WATER CONTENT (%)
Continued From Previous Page v 20 4 o0 & 100 20 40 €0 kwm3 [GR SA I CL
SAND, some silt and clay 171 88 | 25 ©
Compact to Dense
Grey 166
Wet
165
18] SS 43 o 0 88 12
(si+cL)
164
19 S8 33 o
163
162
20| SS 25 o}
161
21 8s 29 ]
160
159
221 88 28 ° 0 79 21
(s+CL)
157.9 158
285 SILT, some sand, trace clay
Compact
Grey
Moist
23] S8 26 o
157
Continued Next Page

3. Numbers refer to
Sensitivity

20
155 (34) STRAIN AT FAILURE




ONTMT4S 1185.GPJ 2/18/11

Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE

. Ministry of A
Transportation .
Ontario TR
RECORD OF BOREHOLE No BW-07 40OF6 METRIC
W.P. 5198-06-00 LOCATION N 5 199 386.0 E 264 610.3 (Batchawana River Bridge) ORIGINATED BY _£8
HWY i7 BOREHOLE TYPE _ Hollow Stem Augers and HO/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.22 - 2010.10.23 CHECKED BY JL
SOIL PROFILE SAMPLES | o w  |RYNAMIC CONE PENETRATION
W 2 pastic  ATURAL LIuID = REMARKS
- HZ) 9 T MOISTURE wr] £ 5 &
%] S 7] 20 40 60 80 100 CONTENT z O
Sl wizsz2l 2z e wp w w | 34 | cramsize
Llm| ¥ 2128] @ [SHEARSTRENGTHkPa =
ELEY DESCRIPTION 121 S 2138 & e DISTRIBUTION
DEPTH é 5 t ? 8 o § O UNCONFINED + FIELD VANE . Y (%)
£z Z|€C] @ e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page w 20 4 60 & 100 0 40 60 km3 IGR sA st CL
SILT, some sand, trace clay
Compact to Very Dense
Grey 156
Wet
241 S8 57
165
2 Ss 7 q
s 8 154
1563,
26§ SS 47 b
152
27| 8S | 28 151 Q 0 10 8 5
150
28| SS 51 O
148
148
147
28 | S8 41 o 0.1 88 11
Continued Next Page
+3 x 3. Numbers refer to




ONTMT4S 1185.GPJ  2/18/11

Q Ministry of -
Transportation ..
Ontario TR
RECORD OF BOREHOLE No BW-07 50F6 METRIC
W.P. 5198-06-00 LOCATION N5 199 396.0 E 264 610.3 (Batchawana River Bridge) ORIGINATEDBY ES
HWY 17 BOREHOLE TYPE _Hollow Stem Augers and HQ/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.22 - 2010.10.23 CHECKED BY JL
SOIL PROFILE SAMPLES | o w | DYNAMIC CONE PENETRATION
o] < eaene R oo b | REMARKS
il 7] o MOISTURE - X
B 2|28 2 20 40 60 80 100 ™7 o MT) 3O &
e w El z L 5E | GRAINSIZE
al@]w | 31ak| & |SHEARSTRENGTHKPa we v U
LELEV. DESCRIPTION 1S & 2128 & e DISTRIBUTION
DEPTH 2|3 < >128 g Jo UNCONFINED + FIELD VANE Y (%)
£z 212°| @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 4 6 8 100 20 40 80 km3 JGr sA 81 cL
SILT, some sand, trace clay
Compact 146
Grey
Wet
145
144
30 88 | 19 b
143.1
433 End of sampling at 43.3m and start 143 AN
DCPT \
142
141 \
140
139
4
138 \\
137

\

Continued Next Page

+3,x

Numbers refer to

Sensitivity

20
165 (54) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Ministry of

Sensitivity

20
’5%5 (%) STRAIN AT FAILURE

A
Transportation i ‘
Ontario THLNRER
RECORD OF BOREHOLE No BW-07 6 OF 6 METRIC
WP, 5198-06-00 LOCATION N 5199 396.0 E 264 610.3 (Batchawana River Bridge) ORIGINATED BY _ES
HWY 17 BOREHOLE TYPE _ Hollow Stem Augers and HQ/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.22 - 2010.10.23 CHECKED BY JL
SOIL PROFILE SAMPLES | o w | YNAMIC CONE PERETRATION
w z pasn  NATURAL uQuUID [ REMARKS
[ (2 [$) LT MOISTURE wrl £ 5
5 . pl3a| 2| 2 ® % » w e 28 | ot
= z > GRAIN SIZE
4| w| 3lok] S |SHEARSTRENGTHKPa “e o e =
ELEV DESCRIPTION 12l &| 21281 & e G DISTRIBUTION
DEPTH é 5 ﬁ > 8 o) ; O UNCONFINED + FIELD VANE ¥ (%)
El* Z|ZC| @ |e QUICKTRAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page . D W e & o i knim 3 [GR sA st cL
126 <\
135.4
50.9 END OF BOREHOLE AT 50.9m ON
CONE REFUSAL.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV.(m)
2010.11.28 34 183.0
+3 %3, Numbers refer to




ONTMT4S 1185.GPJ  2/18/11

G Ministry of R
Transportation . -
Ontario LIRS
RECORD OF BOREHOLE No BW-07D 10F 3 METRIC
W.P. 5198-06-00 LOCATION N5 199 396.0 E 264 610.3 (Batchawana River Bridge) ORIGINATED BY ES
HWY 17 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM DATE 2010.10.24 - 2010.10.24 CHECKED BY JL
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES o« W IRESISTANCE PLOT —— - REMARKS
& lg 6 mﬂc MOISTURE ng - I 2
g nigLs D 20 40 60 80 100 CONTENT 5 Q
218l | Y2E]| 2 ! ! . ! 1 wp w we | 58 | GRANSIZE
ELEV DESCRIPTION 1| g | 2]28| & [SHEARSTRENGTHKPa A DISTRIBUTION
DEPTH s|8| £ ] 5|38 £ |o UNCONFINED  + FIELDVANE Y %)
sz Z|EC| © e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
186.4 w 20 40 60 80 100 20 40 60 kWm3 |GR SA S! CL
0.0} DCPT conducted 0.4m South of
Borehole BW-07

186

Stan DCPT at 1.5 m /

184

183

182

~—)

181

178 >\

177 /
3. Numbers refer to 2

X5 Sensitivty 169 (%) STRAIN AT FAILURE

Continued Next Page

43




ONTMT4S 1185.GPJ 2/18/11

. Ministry of |
Transportation . l
Ontario TR
RECORD OF BOREHOLE No BW-07D 20F3 METRIC
W.P. 5198-06-00 LOCATION N 519933960 £ 264610.3 (Batchawana River Bridge) ORIGINATED BY ES
HWY 17 BOREHOLE TYPE __Dynamic Cone Penetration Test COMPILED BY AN
DATUM DATE 2010.10.24 - 2010.10.24 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 Lél RESISTANCE PLOT ssne | NATURAL - - REMARKS
- [~ 2 Q LT MOISTURE war] B 5 &
7] S o 20 40 60 80 100 CONTENT z L
9 o Wiz = z 1 1 L 1 i wp w w oW GRAIN SIZE
Tl @] 2|125] © |SHEARSTRENGTHkKPa L 2
ELEY DESCRIPTION =S| & 2128] E Oy DISTRIBUTION
DEPTH é 5 t ? 8 5 § O UNCONFINED + FIELD VANE . v (%)
£z z|EC| © |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20\40 60 80 100 20 40 60 Km3 |GR SA SI CL
176 S
175 (
174 (
173 /
172 \
171
170 >
169
168
167 \ 7
Continued Next Page 20
+3 %3, Numbers refer to 15¢5

Sensitivity o (%) STRAINAT FAILURE
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Sensitivity

‘5%5 (%) STRAIN AT FAILURE

Ministry of -
V Transportation ..
Ontario TR
RECORD OF BOREHOLE No BW-07D 30F3 METRIC
W.P. 5198-06-00 LOCATION N 5199396.0 E 264 610.3 (Batchawana River Bridge) ORIGINATED BY _ES
HWY 17 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM DATE 2010.10.24 - 2010.10.24 CHECKED BY JL
SOIL PROFILE SAMPLES |, | w |RESIGYS OENETRATION
W o, 2 PLASTIC "’:&% LiouiD E REMARKS
= nl22] 8 20 40 60 8 100 "™ oimx 1) 5D &
S8l W | 212E] 2 T e — wp w we| 34 | cransize
o | @ =1es C |SHEAR STRENGTH kPa
ELEY DESCRIPTION 181 &) 2128] & —_————y DISTRIBUTION
DEPTH AEIRS S|38| < |o UNCONFINED  + FIELD VANE Y %)
]z Z|E°] @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page “ 20 4 60 8 100 20 40 60 kwmS3 JGR SA St CL
1662
2041 END OF DCPT AT 20.1m UPON
CONE REFUSAL. 166
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.1m
THEN ASPHALT TO SURFACE.
3 3. Numbers refer to 2
4+, XY
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Sensitivity

0
’5%5 (%) STRAIN AT FAILURE

. Ministry of -
Transportation . .
Ontario Prnguystunpny
RECORD OF BOREHOLE No BW-08 1OF 3 METRIC
W.P. 5198-06-00 LOCATION N 5199 389.9 E 264 612.4 (Batchawana River Bridge) ORIGINATED BY _ES
HWY 17 BOREHOLE TYPE _ Hollow Stem Augers and HQ/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.21 - 2010.10.21 CHECKED BY Ju
SOIL PROFILE SAMPLES | o w  |EYNAMIC CONE FENETRATION
w é prasme  NATURAL LIQUID - REMARKS
=21 9 Lt MOISTURE wmrl £ F &
S o @ § & 7] %0 410 610 8‘0 1?0 CONTENT % (h%
= 4 GRAIN SIZE
gl8| w| 3|a5| & [SHEARSTRENGTHKPa ve v vl Tz
ELEY DESCRIPTION 121 ¢l 2128] & e DISTRIBUTION
DEPTH é 5 ﬁ > 8 S ; O UNCONFINED 4+ FIELD VANE 17 (%)
A Z|ZC| © |e QUICKTRIAXAL X LABVANE WATER CONTENT (%)
186.3 W 20 40 60 80 100 20 40 60 wm3 IGrR sA st oL
BB\ ASPHALT: (50mm) /1
SAND, trace {o some gravel, trace silt 186
and clay 1 8S 36 -
Very Loose to Dense
Brown
Moist
(FILL) 2| ss | 1 °
185
31 88 4 o 2 96 2
(S1+CL)
184
4 8s 3 o
183.3
3.0 SAND, trace {o some gravel, frace to
some sitt and clay
Very Loose to Compact 51 885 | 14 183 0.
Brown
Wet
6 Ss 7 o 16 83 1
182 (S1+CL)
7| 88 5 °
181
8 88 3 ]
9| ss| 3 180 )
Becoming grey
179
10| 88 8 o 0 83 11
(S1+CL)
178
11] S8 2 r o 0 34 61 5
Silty sand layer at 9.1m
Continued Next Page
inued fvext Fag +3, % 3. Numbers refer to
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Ministry of
Transportation

Ontario
RECORD OF BOREHOLE No BW-038 20F3 METRIC
W.P, 5198-06-00 LOCATION N 5199 389.9 E 264 612.4 (Batchawana River Bridge) ORIGINATEDBY ES
HWY 17 BOREHOLE TYPE _ Holiow Stem Augers and HQ/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.21 - 2010.10.21 CHECKED BY JL
SOIL PROFILE SAMPLES | o w [ DTNAMIC CONE PENETRATION
W X PLASTIC B?Tt:s vauod Lt REMARKS
k= n 23] 3 20 40 6 8 100 |"T  comw M| 508 &
Slg ol z 1 1 . L : wp w w | 38 | GRrRaINSIZE
Elm] ¥ 212 5| © |SHEARSTRENGTHKPa =
ELEY DESCRIPTION 1= e <iZ25 = e DISTRIBUTION
DEPTH t >12 < O UNCONFINED 4+ FIELD VANE o,
213 Zlagl g o Y (%)
£l= z|Z2C| © |e QuckTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 B0 80 100 20 40 60 k/m3 1GR SA SI CL
SAND, trace to some gravel, trace silt
and clay, occasional cobbles
Compact 176
Grey
Wet
12 88 | 20 o
175
174
131 88 14 d
173.5
12.8 End of sampling at 12.8m and start
DCPT
173
172
171
170 '
169
168 >
167 \)
Continued Next Page 20
+3, %3 Numbers refer to

Sensitivity

1595 (o) STRAIN AT FAILURE
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a Ministry of -
Transportation .
Ontario ——

RECORD OF BOREHOLE No BW-08 30F3 METRIC
W.P. 93-89-00 LOCATION N 5199 389.9 F 264 612.4 (Batchawana River Bridge) ORIGINATEDBY ES
HWY 17 BOREHOLE TYPE __Hollow Stem Augers and HQ/HW Mud Rotary COMPILED BY AN
DATUM _Geodstic DATE 2010.10.21 - 2010.10.21 CHECKEDBY 4L
SOIL PROFILE SAMPLES | o w | YRS CONE PENETRATION "

B oo X PLASTIC Mm:}&‘.e vauo | *1_: REMARKS
= wlgg] 3 20 40 60 8 100 ™ omm T 5O &
ala glsEl z e wp w w | 38 | cranseze
Eld| J195] © |SHEARSTRENGTHkKPa 2

ELEV DESCRIPTION 1S & 2128| £ b Qe DISTRIBUTION
DEPTH HERRE >13 8| £ |© UNCONFINED  + FIELD VANE Y )
=z Z|EC| @ Je QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 4 80 80 100 20 40 80 kN/m3 |GR SA St CL
166
‘o \\
164 <
163 L‘
162 \
161.3
250 END OF BOREHOLE AT 25.0m
UPON CONE REFUSAL.
WATER LEVEL WAS NOT
OBSERVED UPON COMPLETION OF
DRILLING.
BOREHOLE BACKFILLED WiTH
BENTONITE HOLEPLUG TO 0.04m,
THEN ASPHALT TO SURFACE.
3 3. Numbers refer t 2
+°,%x3: eter to 155

Sensitivity % (%) STRAIN AT FAILURE




Batchawana River Bridge Rehabilitation
Highway 17, Site 38S-007

Appendix B

Laboratory Test Results
(present investigation)



GRAIN SIZE DISTRIBUTION - THURBER 1185.GPJ 1/26/11

Ten Bridge Rehabilitations and Two Bridge Replacements

GRAIN SIZE DISTRIBUTION

FIGURE B1

SAND FILL

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 I w1t ot I 4146
100 i 1 1 5 1 nan — ﬁ=i 1 i 1 1 i i 1
11 P/ r/ ‘
90 M
y F
5/ m
) | m
70

60

PERCENT FINER THAN
3

4
30
) /
10 /1
0 m' i
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SiLT and CLAY FINE i MEDIUM I COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BW-01 1.07 185.27
x BW-07 2.59 183.76
A BW-08 1.83 184.50
W.P# .5198-06-00........

THURBER
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Ten Bridge Rehabilitations and Two Bridge Replacements

GRAIN SIZE DISTRIBUTION FIGURE B2

SAND
U.S.S. Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 30 16 108 4 3 382 w1t T 3" 4 1/4" 6"
100 I3 1 1 1 1 ‘—: . ' Ej:y i 1 1 i i
;/z ?/m,/
% / 71 B
/fa’
80 / /
70
: [
E 60
2
i
= 50
5 6 m
8
& 40
w
o
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE [ MEDIUM | COARSE FINE COARSE | nopei
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ BW-01 3.35 182.98
X BW-01 12.50 173.84
A BW-02 3.35 182.99
* BW-02 7.92 178.42
® BW-02 12.50 173.85
o] BW-03 9.09 177.42
W.P# .5198-06-00.........
PreparedBy .AN..................... THURBER

CheckedBy RPR..................
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Ten Bridge Rehabilitations and Two Bridge Replacements

GRAIN SIZE DISTRIBUTION

FIGURE B3

SAND

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3/gMr 31t 142 34 1/4" 8"
100 1 1.1 1 F:: __' 1 1 L L 1 1
é/
80 / »
/
80 f { il
70
: / Ill
<
E 60
x [
i
=z
. 50
}.—
P
5 . | /
& /
o
) |
20 /L
10 /1
. 1t
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)
® BW-03 12.90 173.61
b BW-03 21.28 165.23
A BW-04 7.87 178.70
* BW-04 13.97 172.61
® BW-04 18.54 168.03
Lo BW-04 26.16 160.41

W.PH#
Prepared By .
Checked By .

.5198-06-00........ . l

AN THURBER
RPR..................




GRAIN SIZE DISTRIBUTION - THURBER 1185.GPJ 1/26/11

Ten Bridge Rehabilitations and Two Bridge Replacements

GRAIN SIZE DISTRIBUTION

FIGURE B4

SAND

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 1?0 6950 4|0 30 116 10? 4 ? 3/AB'1I2' 4" 1" \1'/2' 3“41|I4"6;‘
100 T w— “
|
2]
90 g -
4
/ { 44"
80
70 /
/ 5 ”/
60 / A

PERCENT FINER THAN
3

) U\
Il \l!
) 4 ll\
. 7
o g
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM ‘ COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SiZze
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BW-05 9.70 176.84
X BW-05 18.54 168.00
A BW-05 23.11 163.43
* BW-06 8.48 178.00
® BW-06 10.77 175.71
Lo BW-06 13.82 172.66
W.P# .5188-06-00........

PreparedBy .AN.....................
CheckedBy RPR..................

THURBER
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Ten Bridge Rehabilitations and Two Bridge Replacements

GRAIN SIZE DISTRIBUTION

FIGURE B5

SAND

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 38 341t o1 34114 6"
100 1 1 A 1 3 1 1 1 1 L 1 1
)
A
%0 / 7
/ 7( /m/
) T m/ [
70 Va

60

WL/

|
|

WL

PERCENT FINER THAN
3

e T e

. ll\
10 ﬂ /‘ /JJ m
0 :—!/
0.0001 0.001 0.1 1 100
GRAIN SIZE, mm
SILT and CLAY FINE ‘ MEDIUM I COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BW-06 21.44 165.04
b4 BW-07 4.88 181.47
A BW-07 15.54 170.81
* BW-07 21.64 164.71
® BW-07 27.74 158.61
Lo BW-08 4.11 182.21
W.P# .5198-06-00.........

PreparedBy AN.....................
CheckedBy .RPR................

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 1185.GPJ 1/26/11

Ten Bridge Rehabilitations and Two Bridge Replacements

GRAIN SIZE DISTRIBUTION

FIGURE B6

SAND

U.S.S. Sieve size, meshesfinch

2(;)0 190 SPSO 4|0 30 16 10?

4 3 3/ a1 1
Do o Lol 1

Size of openings, inches

3" 41/4¢"
il

100 e

. o

80

. |

60

PERCENT FINER THAN
2

ﬁ
|
|
|

40 e
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SiZE, mm
SILT and CLAY FINE i MEDIUM ] COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BW-08 7.92 178.40
W.P# .5198-06-00........
Prepared By .AN..................... THURBER

CheckedBy .RPR..................




GRAIN SIZE DISTRIBUTION - THURBER 1185.GPJ 1/26/11

Ten Bridge Rehabilitations and Two Bridge Replacements

GRAIN SIZE DISTRIBUTION

FIGURE B7

SILTY SAND

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 6 108 4 3 38 41T 1 3" 4 1/4" 6"
100 L — 1 1 1 1 i i 1 1
i
90 1.4
80 lJ
70
Z /]
<
E 60
; !
]
pd
. 50
}_
i
& 40
ui
o
30
20 Z
10
4} g i ‘
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE i MEDIUM l COARSE FINE COARSE | ~ryom e
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ BW-01 6.40 179.94
x BW-02 24.69 161.66
A BW-03 27.38 159.14
* BW-06 27.53 158.95
® BW-07 6.40 179.95
o] BW-08 9.45 176.88
W.P.# .5198-06-00........

PreparedBy AN....................
CheckedBy RPR.................

THURBER
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Ten Bridge Rehabilitations and Two Bridge Replacements

FIGURE B8
GRAIN SIZE DISTRIBUTION
GRAVELLY SAND
100 200 100 6050 40 30 16 108 403 ez T 1 3i-‘41l/4~s;
90
80
. lll

60

PERCENT FINER THAN
3

\ /
ki

) li
30
20 2{ “
) F m
. -
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ‘ MEDIUM I COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BW-03 16.71 169.80
b BW-06 16.86 169.62
W.P# .5198-06-00........
Prepared By .AN..................... THURBER
CheckedBy RPR............. ..




GRAIN SIZE DISTRIBUTION - THURBER 1185.GPJ 1/26/11

Ten Bridge Rehabilitations and Two Bridge Replacements

GRAIN SIZE DISTRIBUTION FIGURE B9

SILTY CLAY
U.S.8. Sieve size, meshesfinch Size of openings, inches
200 100 8050 40 30 116 10? 4 1‘5 3/[8"1{2' 3/I4‘ 1I" 11'f2‘ 3;'41{4'(‘:"
100 i =o i JnE ® H
) m
) m
70
=
2 ‘ lll
= 60
o
w
<
i 50
—
4
)
& 40
il
Q.
) m
20
10
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)
® BW-02 36.88 149.47
b4 BW-02 39.93 146.42

W.P# .5198-06-00.... ...
Prepared By AN................. ... THURBER




GRAIN SIZE DISTRIBUTION - THURBER 1185.GPJ 1/26/11

Ten Bridge Rehabilitations and Two Bridge Replacements

GRAIN SIZE DISTRIBUTION

FIGURE B10

SILT/SANDY SILT

U.$.S. Sieve size, meshes/finch

2?0 100 6050 40 30

100

Size of openings, inches

16 108 4 3 g et vzt
1 i ! i N i

3
Il

414" 8"
[T

80

70

60

PERCENT FINER THAN
3

30

20

m
‘

Pd i
0 d
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM l COARSE FINE COARSE |opni e
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BW-02 33.83 152.51
b4 BW-02 42.98 143.37
A BW-03 31.95 154.56
* BW-03 38.05 148.47
® BW-04 29.21 1657.37
o] BW-04 35.30 151.27
W.P# .5198-06-00.... ...

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 1185.GPJ 1/26/11

Ten Bridge Rehabilitations and Two Bridge Replacements

GRAIN SIZE DISTRIBUTION

FIGURE B11

SILT/SANDY SILT

U.S.8. Sieve size, meshesfinch

200

Size of openings, inches

100 -%50 40 30 1|6 10? 4 ? 31'8"11:2‘ 31’4' 1" 11‘f2' 3'411/4"6:
100 /7 : //#
14 ¥
QO Ll et
N7 / F
iy
80
il
70
: ’ H\
<
E 60
x
W
. lli
= # P
s
O 4
il
: il
30
/
) 3 ﬂ\
10 g
0 H\
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE [ MEDIUM 1 COARSE FINE COARSE |pe o
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BW-05 29.21 157.33
b BW-05 35.30 151.24
A BW-06 32.10 154.38
* BW-06 41.25 145.23
® BW-07 35.36 150.99
Lo BW-07 39.93 146.42
W.P.# .5198-06-00........
Prepared By AN.................... THURBER
CheckedBy RPR..................




Ten Bridge Rehabilitations and Two Bridge Replacements

ATTERBERG LIMITS TEST RESULTS | T'GURE B12

PLASTICITY INDEX

THURBALT 1185.GPJ 1/26/11

SILTY CLAY

60

CH

3

Cl &%

30

cL
20 / g
10 o

cL

CL-ML / MI-OI MH-OH

ML oL
0
¢} 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® BW-02 36.88 149.47
b4 BW-02 39.93 146.42
January 2011 . Prep'd ...... AN
Project .9198-06-00 THURBER Chkd RPR




Batchawana River Bridge Rehabilitation
Highway 17, Site 385-007

Appendix C

Record of Borehole Sheets and Laboratory Results
(previous investigation)
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- OFFICE REPORT ON SOIL EXPLORATION

&)

Ministey of
Transportation and
Communications

Ontario
RECORD OF BOREHOLE No 1 METRIC
WP 910~62-09 LOCATION Sta. 16 + 837.0; 10.4 m Lt. of Hwy. 17 € ORIGINATED 8Y MLP
DIST 18 Hwy_ 17 BOREHOLE TYPE _ Cone Test, N-Casing COMPILED BY __MLP
BATUM Geodetic DATE 87 06 18 CHECKED BY . PD
us DYNAMIC CONE PENETRATION
SOIL PROFILE sampLes | & | 8 LRI ooy N
gz O UM o Lmit | =6 REMARKS
CONTENT
e w | 2Q| » 20 40 60 80 100 s 2
Ol 21| 2 A : wp W ow | 5@
ELEV lal wi2[28| & |SHEAR STRENGTH e ey 2 | GRAIN SIZE
DEPTH DESCRIPTION 2131 215|381 § |ounconmnen ¢ riewo vane WATER CONTENT (%) 7 DISTRIBUTION
é z 5 | &Y & |® QUICK TRIAXIAL  x LAB VANE o (%)
185.6 Ground Surface 1 = ] 10 20 3 GR SA S1 CL
0.0 Sand X >
Some Silt TN o
trace gravel, trace clayN\4 1} 88 7 / 48311 2
183.9 Loose (Fill) S T 10 184
1.7 - v
o] 31755 16 = o 11 79 (10)
N 7619
a'| 4]l ss] 13 )
° 182
PR ~
Oce. CobblesMzrst5T 55 | 13 % o 72 28 (0)
" 18
Sand [t 0
Occasional $ilt Zones _D 6 S8 9
Occasional Gravelly -
Zones P
h 178 e
Occasional Cobbles L 7} 88| 10 \\ © 19 8 1
Ls
Loose to o )
Dense ‘ 8] ss 7 1 o) 23 32 43 2
T 176 \
(Lacustrine) . S
ap 9l ss | 37 = :
. 174 I
,D’
3.0 s -l10{ ss | 25 Z
12.6 End of Borehole j
172
e
170.7 ™~
14.9| End of Cone Test

+3, x5 ; Numbers refer to
Sensitivity

20
15 -5 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

©)

Cntaro

.

Ministry of
Transporiation and
Communications

RECORD OF BOREHOLE No 2 METRIC
WP 910-62-09 LOCATION Sta. 16 + 800.0; 10.0 m Lt. of Bwy.l7 <& ORIGINATED BY MLP
pisT 18 wwy Y7 BOREHOLE Typg _ Come Test, N-Gasing COMPILED By __ MLF
DATUM Geodetic DATE 87 06 15 CHECKED BY "D
W | DYNAMIC CONE PENETRATION
SOIL PROFILE sampies | | o | Oy ore o
<= O Limir noleTuRe tm‘{r j=2T) REMARKS
5 w | 30 & 20 40 60 80 100 CONTENT z = N
9 & g at z ) $ 1 1 i Wp w W, o e
ELEV DESCRIPTION ald| w2128 & [SHEAR STRENGTH AP 2 | GRAIN SIZE
DEPTH = Zl ] % 8% = o unconkines + FIELD VANE| oo . y |DISTRIBUTION
21z 5 | &9 | @ | ouck TRaxiaL  x 1a vane |WATER CONTENT (%) 1%)
183.2} River Surface 0 - Y w GRSA St CL
0.0 = =
- 182
Water __:
179.4 River Bed — 180
35] e
R
1 1| ss] 15 g
- ") 178
Occ, Cobbles'- 2] ss| 19
P Y I
Sand ‘>l 4l ssi 8 176
Oce. Silt Zones . v
Occ. Gravelly Zones ..
Occ. Cobbles I ] R 1
Loose to o ' 174 4
Compact s
(Lacustrine) vl 61 881 11
: .
. 172 -
Occ. Cobbles 48] 71 s8] 11
-
b, ”
- . ss] 11 170
74 . . \z
78l ssii2 ~—~L
.. 168 C
A0S I
0 D |
-v‘ 166
o131l ssi 11
Q“.
» *
163.7] ~e-1i2] s8] 15 164
19.5 End of Borehole
\Ccne Test
Belw Caging
162 T~
161.2 ™
22.0 End of Cone Test

3, x5 ;. Numbers refer to

Sensiti

vity

20
15 -5 {%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Iy

Ministry of
Transpertation ang
Commynications

Ontario

RECORD OF BOREHOLE No 3 METRIC
WP 910-62-09 LOCATION Sta. 16 + 770.0; 10.0 m Lt. of Hwy. 17 & ORIGHINATED 8Y _ MLP
DIST 18 pwy_ 17 BOREHOLE Typg _ Cone Test, N-Casing COMPILED By __ MLP
DATUM Geodetic DATE 87 06 13 CHECKED BY DD
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | % |Bftlstance ploT raorie NATUBAL -
Molstyre  tQUD | 4. T
<2 | U LMIT  cONTENT LIMIT | = O REMARKS
5 w =01 @ 20 40 60 80 100 zZ5 &
Sl wl8]at z 4 Wp w W :B
ELEV DESCRIPTION St & = Z% [®] SHEAR STRENGTH [V SO GRAIN SiZE
DEPTH 5 Sl =1 $138| 5 |ounconmned  + Fiewo vane ATER €O oy| ¥ |PISTRIBUTION
=]z 5 &Y é o QUICK TRIAXIAL x LAB vaNE | W NTENT {%) (%)
183.2 _ River Surface @ q y .5 6 20 36 GR 5A SI CL
= 18
Water ——
179.8 River Bed — 180
3.4 =] K
. TTss A [ 79 19 (2)
-op2lss Tal 178 3 o 56 44 (0)
Sand TS T ad 15 84 (1)
Qce. Silty Zones D .
Occ. Gravelly Zonmes | . 2188 116 176
Occ. Cobbles o 5188 11
Loose to ’ .p
Dense - 685 | 10 174
(Lacustrine) ‘Q
- C7]ss 7 ° 6 93 (1)
. 172 1
CLUTBss [ 1L )
A \
.. 170p—
o- 9755115 \>
" o
. <
P ~—
167.8 110§ 8s | 19 168 < It 9 88 (3)
15.4 End of Borehole \
166.8
16.4 End of Cone Test

+3, x5 ; Numbers refer to

Sen

sitivity

20
15 45 (%) STRAIN AT FAILURE
10



OFFICE REPORT ON SOiL EXPLORATION

Ministry ot
Transportation and
Cemmunications

Ontario
RECORD OF BOREHOLE No 4 METRIC
w P 910-62-09 LOCATION Sta, 16 + 735.0; 10.0 m Lt. of Hwy. 17 £ ORIGINATED BY _ MLP
OIST___ 18  wWwy__ 17 BOREROLE Typg __ Come Test, N-Casing COMPILED BY __ MP
DATUM Geodetic DATE 87 06 22-23 CHECKED 8Y 20
SOIL PROFILE SAMPLES l‘fx ‘ﬂ DYNAI\QIC CONE PENETRATION NATURAL -
Lo | g [Resistance pior pastic VAR el L X REMARKS
g O UMIT  CONTENT LIMIT =0
- w | 20 v 20 40 60 80 100 z=
O i - z 1 L 4 A 1 Wp w W S &
ELEV al8| w| 2|28 & [sHEAR STRENGTH AR G 3 | GRAIN SIZE
DERTH DESCRIPTION SlEL E 1 2{5%] S |ounconrmep  + rieo vane rer content (| ¥ |PSTRIBUTION
é z y | &0 & |® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) (%)
185.3 round Surface v z By GR SA 51 CL
0.9 Sand e
Some Silt
trace gravel, trace clay 1]ss 184
Loose (Fill)
183.5 (> 71788 X
1.8 A 7623
.M 318s 6
I +
c 1 418§ |11 i82
o {
.0 5185 |12
Sand -
@ 180 AN
Oce. Silt Zones " >
Oce. Gravelly Zones . . e 1ss %6 .
Occ. Cobbles . 7
. 178
LD,
Loose to . 7]88 44 >
Dense p :‘/
(Lacustrine) L. % 8] 8s | 14 176
D.
-{9lss |16
5 . 174
.
‘-
72.7 * 110] 85 | 22
12.6 End of Borehole
172 Ly
17
168. 2 C
17.1] End of Cone Test

+3, x5 ; Numbers refer to
Sensitivity

20
15 -5 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Ministry of
Transporiation and
Communications

Ontario
RECORD OF BOREHOLE No 5 METRIC
WP 910-62-09 LOCATION Sta. 16 + 735.0; 13.0 m Rt. of Bwy. 17 < ORIGINATED BY _MLP
DIST__ 18  wwy__ 17 BOREHOLE TYPg _Cone Test, N-Casing COMPILED BY __MLP
DATUM Geodetic DATE 87 06 23 CHECKED 8Y__ DD
w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | & |ISetNee hlor e NATURAL =
54 S :m"'c MOISTURE t‘&*l’;o = REMARKS
- wn |20 & 20 40 60 80 100 CONTENT z=
9 o w - =z 4. 1 i i It Wp W WL b &
ELEV DESCRIPTION |8 wl| 21925 | & [sHEAR STRENGTH bt 3 | GrRAIN SIZE
DEPTH ' =5 21 S 138 | § |ounconmnen  + miew vane WATER CONTENT (%) 7 DISTRIBUTION
é z 5 | &0 | & |e Quick TRIAGAL  x 1AB VANE {% (%)
185.6 Ground Surface n : @ 1020 30 GR S5A Si Ci
0.0 Sand N,
Some Silt
trace gravel, trace clay [ 1] sS | 14 P 18315 1
Compact (Fill) .
183.8 mpact 1r: 5T 55113 184 S 08119 o
1.8 a
A D T -L—?— ° 117513 1
b -
.4 &l 85T 38
.7 182
vq'
“Lslss |10 o 146 52 1
? .
. 18
Sand . ¢
Occ. Silt Zones ‘A. 6] 88 g
Occ. Gravelly Zones ’ ',
- R
Oce. Cobbles . 7185 | 58 17 >
"o 4
Loose to N
. 8] 55 | 57 7 o 24 76 (0)
Very Dense ‘
y Den O 17 A
(Lacustrine) .
P 9T ss 32
'
. 174
A
173.0 ol ss |12
12.6 End of Borxehole
\\\
17‘- \
//>
17 z
\7
167.9 16 <\
17.7 End of Cone Test
+3, x5 : Numbers refer to

Sensitivity

.

20
15 45 (%) STRAIN AT FAILURE
10




K

Ministry of
Transportation and
Communications

Ontario

RECORD OF BOREHOLE No 6 METRIC
WP 910-62-09 LOCATION Sta. 16 + 770.0; 10.0 m Rt. of Hwy. 17 <% ORIGINATED gy MLP
DIST 18 pwy 17 BOREHOLE Typg Cone Test, N-Casing compiLed gy _ MP
DATUM Geodetic DATE 87 06 10 - 13 CHECKED 8Y ._.D__._____D —
SOIL PROFILE SAMPLES o B DYNAMIC CONE PENETRATION -
Wy & | RESISTANCE PLOT PLASTIC ;*“glg}s‘ga voup ] o I REMARKS
g4z v LIMIT  conTent UMIT | = O
[ w | 30 4 20 40 60 80 100 Z = &
9 o w = 2 1 4 i d 1 Wp w W, oW
ELEV Eila|l ]| 3125 | & |SHEAR STRENGTH —_— e 3 | craiv size
DEPTH DESCRIPTION |51 215|138 | % |ounconmnen  + miewD vane WATER CONTENT ()| 7 [PETRIBUTION
E: 5 | &0 | @ |eouck TRAXIAL  x 1B vANE . (%)
183.2 River Surface » - y | w GR SA Si CL
0.0 e =T
= 182
Water ey
. 180
179.2 River Bed o]
4.0 ar \
5 1158 | 26 178 13
> I 2Tss T 3 <
)
= i alss I (7
& D 176
= . ‘L 4l ss 8 z
> N
ul j
9 I A R 174 }
> Sand . .
O +
— Occ. Silt Zones N 61 ss 10
§ Occ. Gravelly Zones .. 172 N
& Occ. Cobbles .. \
“l7lss {16 b
w . .
Y b S
E Loose to . 17
o Compact 2] 81 ss | 12
(Lacustrine) o
° +
Vol 9lss |10 16 K
A T
10 ss | 18 />
. . 166
. k
N y
RIEERED
>
. 164
163, 2 P {1a{ss [ 11
20.0 ¥nd of Borehole Cone |Test
~~~Belolw Casling
162 <
159.9 16
23.3% End of Cone Test

+3. x5 . Numbers refer to
2] . Aya .
Sensitivity

20
1545 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Ministry of
Transportation ang
Communications

&)

Onitanio

RECORD OF BOREHOLE No 7 METRIC
WP 910-62-09 LOCATION Sta. 16 + 800.0; 10.0 m Rt. of Hwy. 17 <& ORIGINATED By MLP
DIST 18 Hwy 17 BOREHOLE TYPE Cone Test, N-Casing COMPILED BY __ MLP
DATUM Geodetic DATE 87 06 0% CHECKED BY DD
w | DYNAMIC CONE PENETRATION
SOIL PROFILE saMPLEs | &5 | % | RISNCE Ohtor e N | e
<2 O UMIT  ConTe tmir ] 20 REMARKS
= 20| @& 20 40 60 80 100 CONTENT z=
& = 1 fy i f 1 wi &
Ol “lo=| z Wp W W, :;
ELEV DESCRIPTIO “loi &l =1 z2 O |SHEAR STRENGTH [+ S — GRAIN SI1ZE
DEPTH CRIPTION 1El 2] $ 8(23 % |O UNCONFINED  + FiELD VANE ATER CONTENT (2] 7 DISTRIBUTION
21z 5 | &Y | @ |eQuck TRAXIAL  x LAB VANE W (%) (%)
183.2 River Surface 1 s y| = 0 20 30 GR SA St CL
0.0 = =
3 182
Water ]
- 180
178.8 River Bed -
4.4 o
M. 178
J 14 ss 2 \
Sand . 421 8510 > o 60 40 (0)
Occ. Silt Zonmes “Oy{ 3] ss| 8 176 32 67 (D
Oce. Gravelly Zones |, .} 4B 88 8
Occ. Cobbles o .
Very Loose : 4 5Bl ssii7 174 ol 07326 1
to Compact . >
@ ) "
tri .
acustrine ST TS { ° 099 (1)
5 172 )
- R 7] ss| 1o <?
M 170
.
5. <)
168.3 >/ 8] ss| 20 \
14.9 End of Borehole 168 4
166 S
(\
164.2 >\
19.0 End of Cone Test

+3, x5 . Numbers refer to
y X700
Sensitivity

20 .
15 -¢-5 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Ministry of
Trangportation and

Communications
Ontario

RECORD OF BOREHOLE No 8 METRIC
WP 910-62-09 LOCATION Sta. 16 + 837.0; 13.0 m Rt. of Hwy. 17 & ORIGINATED BY MLP
DIST 18 Hwy 17 BOREHOLE TYPE Cone Test, N-Casing COMPILED BY __ MLP
DATUM Geodetic DATE 87 06 19 CHECKED BY___DP_
w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | 2 | ESisTAnce “plor e L
<921 9 UM ot it | 20O REMARKS
= w |30 @ 20 40 60 80 100 z2 2
O« w El = 1 1 . 4 1 Wp w W | oY%
ELEV 13| #2188 | & |SHEAR STRENGTH JUNSED 2 | craiN size
DEPTH DESCRIPTION w151 21§ 85 % |0 UNCONFINED ¥HELD VANEL oo o oM TENT wl DlSTRIgUT!ON
é z 5 | &Y & |® QUICK TRIAXIAL X LAB VANE (% (%)
183.4% Cround Surface ¥ - i GR SA S1 CL
0.0 w A
: T[ss | 11 ()
s [ Z7ss |10 182
e 3188 10 <
JJl4lss | 8 (
Sand . 180 X
Oce. Silt Zomes 'D, '
Occ. Gravelly Zones | 5188 10 \
>~ I
Occ. Cobbles . 178 3
. i
Loose to ol 61ss | 22 ‘\7
Compact 5
p s, 176 //
(Lacustrine) oe L7188 | 11
‘s
b Biss |12 174 \1
2,
. 9lss | & )
. 172 <
i
171.0 . . {i00ss 115 k
12.6 End of Borehole >
170 <
167.8 168 P>
15.8 End of Cone Test

+3, x5 ; Numbers refer to
Sensitivity

20
1545 (%) STRAIN AT FAILURE
10




Batchawana River Bridge Rehabilitation
Highway 17, Site 38S-007

Appendix D

Site Photographs



Batchawana River Bridge Rehabilitation
Highway 17, Site 38S-007

Photograph 1 — General view of the Batchawana River bridge



Batchawana River Bridge Rehabilitation
Highway 17, Site 38S-007

Photograph 2 — Existing conditions of bridge deck



Batchawana River Bridge Rehabilitation
Highway 17, Site 38S-007

Photograph 3 — Bridge embankment



Batchawana River Bridge Rehabilitation
Highway 17, Site 38S-007

Appendix E

Drawing titled “Borehole Locations and Soil Strata”



MINISTRY OF TRANSPORTATION, ONTARO

§ W. ABUT. BRGS ¢ PIER 1 \\ ¢ PIER 2 G STRUCTURE G PER 3 G PIER 4 \\ § E. ABUT. BRGS. METRIC CONT No
\ DIMENSIONS ARE IN METRES
> > 5= >0 \ >O a0/oR MiLweTes WP No 5112-05-00
. | | <S | l | UNLESS OTHERWISE SHOWN
\ - HIGHWAY 17 SHEET
. l X = ) \ ] . BATCHAWANA RIVER
iy W 9.4 BRIDGE REHABILITATION
\\ i ‘@ H ' a% 5>2 | Q} l \ i o ,,/“’5 A2 BOREHOLE LOCATIONS AND SOIL_STRATA
M \ ‘
\ . L) McCORMlCK RANKIN
\ _—{;BW—OH‘ | ' W—03 LI i BW—05 / il —_BW-07/070__ o CORPORATION
*\\TO—MVLA‘ - |! ¢ Hwy 17 \ e \ \ | g
]
\\ |l ” \ 10 _SAULL TEJR%ENGINEERINGLTD
\ 1 Bw_}pz - ; I\_‘/BW_O4”/ " i X B‘ ! —-0_6 - \ 8 STE MAR]E -
T P e | 1
e\ & IS |
s
B /ﬁ/ %
../)‘«/ﬂ//
% 5 Y w g PLAN Yo
10 o} 1‘0 20m
L | NO E£LEVATION NORTHING EASTING
SCALE 1:500
06* 183.2 5 199 396.9 264 543.2
07* 183.2 5 199 390.9 264 572.2
08* 183.6 5 199 380.6 264 607.2
§ W. ABUT. BRGS. ¢ PIER 1 ¢ PIER 2 € STRUCTURE € PIER 3 ¢ PIER 4 ¢ E. ABUT. BRGS.
BW-01(2.70) BW-02(3.0R) BW-03(2.6L) BW-04(3.1R) BW-05(3.0L) BW-06(2.8R) ! BW-07/07D(2.7L) BW—-08(2.9R)
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‘ i l SURFACE KEYPLAN
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188 FILL N\ N APPROXIMATE N N _N+. N 188 < Borehole and Cone (Current Investigation)
?,\Q ; 4é2§§ RIVERBED ‘ ; 1?46 & Borehole (Previous Investigation)
. 7] 71 B - §14 : N Blows /0.3m (Std Pen Test, 475J/blow)
. 55 SO R N NI S n R n PSS P B WATER 35 CONE Blows /0.3m (60" Cone, 475J/blow)
180 B 4 N 3 PH Pressure, Hydraulic
22 8 v Water Leve!
122 2| Head Artesian Water
g 32 : T Piezometer
172 ? 90% Rock Quality Designation (RQD)
“ / 2 A/R Auger Refusal
SAND "SAND 7 .
TRACE SILT & CLAY SILT & CLAY" NO ELEVATION NORTHING EASTING
Loose to Compccf BW-01 186.3 5 188 416.9 264 509.2
8W~02 186.3 5 199 410.7 264 511.0
164 BW—-03 186.5 5 199 411.7 264 534.2
é BW-04 186.6 5 199 402.5 264 550.5
100 %00 3557708 BW—05 186.5 5 199 404.4 | 264 571.1
BW-06 186.5 S 199 395.2 264 587.3
BW-07/07D 186.4 5 199 396.0 264 610.3
156 i BW—-08 186.3 5 199 389.9 264 612.4
SILT 01* 185.6 5 199 403.3 264 613.1
A 02* 183.2 5 199 410.5 264 576.2
SOME CLAY, TRACE DSeAnliz . 03* 183.2 5 199 416.5 264 547.2
A A7 04* 185.3 5 199 423.4 264 513.6
N ? 15 2 %, ig%%?aqgezgggyna 05* 185.6 5 199 400.8 264 509.4
148 s 148, * APPROX. BOREHOLE LOCATION
SILTY_CLAY /E 13 {7 d
TRACE SAND L4 s0 EA7T ' -NOTES-
Stff I 55 [ 1) The boundaries between soil stratc hove been
R established only ot Borehole locations. Between
6507100 0 50 100 i« Boreholes the boundaries are assumed from
140 geological evidence.
SANDY SILT / SILT / 2)This drawing is for subsurface information only.
TRACE CLAY SOME CLAY, SOME SAND Surfoce details and fectures are for conceptual
Very Dense Loose 5500 illustration,
132 132 GEOCRES No. 41K-88
PROFILE ALONG € HWY 17
&
1.0 ) ? 1;0 2(2m ~ [ DATE | BY DESCRIPTION
= ! DESIGN RPR [CHK CODE [OAD [OATE _JUN. 2011
SCALE 1:500 DRAWN AN |CHK RPR lsrTE ISTRUCT __ [DWG 1

FILENAME: H:\Drofting\ 19\1351\185\ted1 18%~BoreholePlan&Profile{BATCHAWANA).dwg

PLOTDATE: 6/20/2011 10:36 AM



MENITHY OF TRARSPORTATON, ONTARIO

¢ HWY 17 ¢ HWY 17
4, BW-O01 | BW—02 5 3 BW-03, | BW—-04, 6 METRIC CONT No
& RS - b & i U o, - DIMENSIONS ARE IN METRES
‘ ASPHALT ' anD/or MLLveETRES | WP No 5112-05-00
i UNLESS OTHERWISE SHOWN HIGHWAY 17 SHEET
188 188 188- " " 188 BATCHAWANA RIVER
BRIDGE REHABILITATION
WATER BOREHOLE LOCATIONS AND SOIL STRATA
ALt M cCORMICK RANKIN
180 180 180 180 . CORPORATION
m
172 172 172 172 THURBER ENGINEERING LTD.
TRACE SILT & CLAY
Loose to Compact
164 164 164 - 164
1£ 5 SAND J
SOME SILT, TRACE CLAY
Very Loose to Compact
156 156 156 156
SILT 53 61 SILT A
SOME CLAY, TRACE SAND I n TRACE TO SOME SAND, ; P =l
Dense ( 68 49 TRACE CLAY /
A s A L Compact to Very Dense | ’ ameque Rey
A
148 ,;f 15U 148 148 1§68 PUI1]56. 148 || 0083209
SILTY CLAY 77/8H SANDY SILT L {\ e
TRACE SAND ._?f_ 50 f/fi/,,,s_AMLI TRACE CLAY THI 40 TN 59
Stiff ”D: 55 W-{T] TRACE CLAY Very Dense to Dense %
o 80’166 Very Dense 10 50 0 080 100
140 140 140 140
SECTION A-A SECTION B—B KEYPLAN
NO ELEVATION NORTHING EASTING LEGEND
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1 BW-07/| 7DI BW-08 o8+ 1836 57139 3806 | 264 507.2 Borehole (Previous Investigation)
é} : {L} N Blows /0.3m (Std Pen Test, 475J/blow)
ASPHALT CONE Blows /0.3m (60" Cone, 475J/blow)
o . ‘ PH Pressure, Hydroulic
188 188 188 U 188 N Woter Lovel
RO Head Artesian Water
M m 4 T Piezometer
o - 90% Rock Quality Designation (RQD)
A/R Auger Refusal
180 180 180 3 180
8 NO ELEVATION NORTHING EASTING
2 BW-01 186.3 5 199 416.9 264 509.2
120 BW~-02 186.3 5 199 410.7 264 511.0
114 BW—-03 186.5 5 199 411.7 264 534.2
172 179 172 172 BW—04 186.6 5 199 402.5 | 264 5505
SAND BW-05 186.5 5 199 404.4 | 264 571.1
BW-06 186.5 5 198 385.2 264 587.3
TRACE SlLT’TRlRCAECEGRCAL\;AEYC BW—07/7D 186.4 5 199 396.0 264 610.3
L i t BW--08 186.3 5 199 389.9 264 612.4
164 164 164°°Se o Compac 164 01* 185.6 5 199 403.3 | 264 613.1
b {\ 02* 183.2 5 199 410.5 264 576.2
. 03* 183.2 5 199 416.5 264 547.2
TRACE TO SOME SILT, 050 160 04+ 185.3 57199 423.4 | 264 513.6
TRACE CLAY L 05+ 185.6 5 199 400.8 264 509.4
Lcose to Compact T[T * APPROX. BOREHOLE LOCATION
156 156 156 156
43 46 -NOTES-
SILT SILT 1) The boundaries between soil strata have been
SOME SAND, SOME CLAY || 61 33 BY SOME SILT, TRACE CLAY established only at Borehole locations. Between
Loose Compact Boreholes the boundories are assumed from
geological evidence.
148 =z 53 148 148 148 2)This drawing is for subsurface information only.
41 Surface details and fectures are for conceptual
— 50 55 illustration.
057860 " Zs GEOCRES No. 41K-88
056700
140 ! 140 140 140
SECTION C—C <
10 0 10 20m s g
} ; , ; ] ® [ "BATE | BY DESCRIPTION
- — DESIGN_RPR [CHK [CODE LOAD DATE _JUN. 2011
SCALE 1:500 SECTION D D DRAWN AN _ICHK RPR [SNE |STR[UCT |owcl2
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