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FOUNDATION INVESTIGATION AND DESIGN 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:

e 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 G 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

crmination |~ DCPT termination
L h/ elevation'” (m) | depth/elevation'? (m)
BW-01 12.8/173.5 24.3/162.0
West Abutment
BW-02 43.3/143.1 43.8/142.6
Pier 1 BwW-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

o 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)

2 .
(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 H. 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

‘Backfilled with bentonite holeplug t 9.1 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
sand filter to 39.0 m, bentonite holeplug from 39.0
Abutment

m to 29.0 m, drill cuttings from 29.0 mto 1.5 m,
BW-02 41.1/145.2 bentonite from 1.5 mto 0.15 m, 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 36.9 m, drill cuttings from 36.9 m to 6.1 m,
bentonite from 6.1 m to 80 mm, and asphalt to
Abutment .
surface. Flushmount cover installed.
BW-08 | None installed Backfilled with bentonite holeplug to 40 mm then
asphalt to surface.

The recovered soil samples were subjected to Visual Identification (V1) 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.

S. 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 H. 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 S0 mm of asphalt overlying granular (sand
and gravel fill) road base was encountered in Borcholes 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:



Batchawana River Bridge Rehabilitation
Highway 17, Site 385-007 Page 6

_ 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 drilied 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.

DT N
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o
penetration indicating a very loose to dense relative density.

o~

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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_ Soil Particles | Silty sand (%) |
Gravel 0to 18 0 23 to 37
Sand 79 to 97 34t0 76 59t0 75
Silt and Clay 1to 21 24 2t04
Silt - 29 to 61 -
Clay - 2t05 -

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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oil Particles Iy silt
Gravel Otol 0
Sand 01020 30t0 34
Silt 67 to 91 61 to 65
Clay Sto 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:

_ Soil Particles
Gravel 0
Sand 1to3
Silt 20 to 24
Clay 73t079

T
211023

Plastic Limit

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
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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

Unable 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 sélected 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 CME7S5 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, E.T. Interpretation of the data and preparation of the report were carried

out by Mr. Alastair E. Gorman, P.Eng., Mr. Lukasz Gilarski, E.I.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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FOUNDATION INVESTIGATION AND DESIGN REPORT
BATCHAWANA RIVER BRIDGE REHABILITATION
Highway 17, Site 38S-007
G.W.P. 5112-05-00
Township of Fisher

Geocres Number: 41K-88

PART 2: ENGINEERING DISCUSSION AND RECOMMENDATIONS

7. GENERAL

This report presents interpretation of the geotechnical data in the factual report and presents
geotechnical assessment of the existing foundations for rehabilitation of the Batchawana River
bridge in the Township of Fisher, Sault Ste. Marie Area.

The Batchawana River bridge was constructed in 1941 and rehabilitated in 1990 and 2001. Based
on the General Arrangement (GA) drawing provided by McCormick Rankin Corporation (MRC),
the existing structure consists of five continuous steel girder spans (16.3 m long end spans, 19.3
long interior spans and 20.8 m long middle span) with a reinforced concrete deck slab carrying
Highway 17 over the Batchawana River. The length of the bridge is approximately 92.0 m
between abutments. The bridge is supported on two abutments and four intermediate piers.

Available drawings show that originally, the piers and abutments were each supported on two sheet
piles cells filled partially with concrete. The original drawings show that “soft material” was to be
removed from inside the caissons. Rehabilitation drawings indicate that treated timber piles were

subsequently installed to support abutment extensions.

The proposed bridge rehabilitation program will include the following:
e Staged girder, deck and diaphragm replacement
e Resurfacing of the abutment, pile caps and ballast walls

e Retrofitting bridge to semi-integral abutments

Communication from MRC states that the proposed rehabilitation will not increase loading on the
existing foundation. The purpose of the present investigation is to assess the available geotechnical
capacity of the existing foundations and to compare it to the required capacity.
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The discussions and recommendations presented in this report are based on information provided
by McCormick Rankin Corporation and on the factual data obtained in the course of this
investigation.

8. EVALUATION OF STRUCTURE FOUNDATIONS

The stratigraphy encountered in the four boreholes drilled during the present investigation at the
east and west abutments revealed pavement structure overlying 2.3 m to 3.0 m of sand fill
underlying extensive deposits of loose to compact native sand underlain by silt and sandy silt. A
layer of silty clay was contacted below the sand layer in one borehole drilled at the west abutment.

The stratigraphy at the pier locations consisted of extensive native layers of loose to compact sand
underlain by silt and sandy silt. The thickness of the sand deposit ranged from 21.0 m to 28.0 m.

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

8.1 Existing foundations

The foundation information on the original design drawing has been converted to SI units
and is summarized as follows:

Table 8.1 — Foundation Loads

Description 12 pieces of steel sheet piling. | 4 pieces of steel sheet piling.
Enclosing reinforced concrete. | Enclosing reinforced concrete.
Area of caisson 1.9m’ 0.315m’
Equlva.lent Caisson 15m 0.6 m
diameter
Length 12 m 12m
Applied | per piece
structural | of sheet 116 kN (13 tons) 177 kKN (20 tons)
load pile
(working | per group
stress of sheet 1390 kN (156 tons ) 708 kN (80 tons)
design) pile

The 1989 rehabilitation drawings show the addition of six Size 36 Jack Pine timber piles at
each abutment. The piles were designed for an ultimate capacity of 300 kN. This implies
a factored ULS capacity of 120 kN per pile. The approximate length of each pile was
specified at 13.0 m.
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8.2 Re-analysis of existing foundations

Analysis of the existing foundations for the piers and abutment was conducted to determine
the geotechnical capacities of these foundations. For the purpose of geotechnical capacity
analyses, the method and coefficients/parameters indicated for drilled shaft foundations
(caissons) in the CFEM 4th Edition were employed. The vertical geotechnical resistances
for caissons of 0.6 m and 1.5 m diameters were calculated based on contribution of end-
bearing and skin friction. The anticipated tip elevations for piers and abutments are 172.0,
respectively.

Results of the re-analysis of the existing piers and abutments are presented below:

Table 8.2 — Assessment of foundation capacity

Area of caisson

Caisson diameter 0.6 m
Length 12 m
Geotechnical %
SLS resistance 2,800% kN 1,000 kN

Factored geotechnical
resistance at ULS 3,500 kN 1,200 kN
(per group of sheet piles)
*Based on sheet pile perimeter of 6.2 m for the pier caisson provided by MRC

At each abutment, there are also six timber piles which provide an additional, total
resistance of :

720 kN ULS;
600 kN SLS
8.2.1 Lateral capacity of existing foundations

The lateral resistance of the caissons may be calculated using a value for the coefficient of
horizontal subgrade reaction (k) and ultimate lateral resistance (py) as follows:

ke = ny z/D (kN/m?)
Pult = 3.v.z.K, (kPa)
where z = depth of embedment of caisson in metres
D = caisson diameter in metres
ny, = coefficient of horizontal subgrade reaction (Table 8.3)
Y = effective unit weight (Table 8.3)

K, = passive earth pressure coefficient (Table 8.3)
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The above equations and recommended parameters may be used to analyze the interaction
between a caisson and the surrounding soil. The lateral pressures obtained from the analysis
must not exceed the ultimate lateral resistance.

Table 8.3 — Recommended Soil Parameters

v, Unit
Location | Elevation (kl\lII;mS) K, Weight* Soil Conditions
(KN/m”
Abutr_nents Below 3,000 30 1 Sand, loose to
and piers 183.0 compact

*Buoyant unit weight below the water table.

The spring constant, K, for analysis may be obtained by the expression, K, =k; x L x D
(kN/m), where k is the coefficient of horizontal subgrade reaction (kN/m’), D is the
caisson width (m) and L is the length (m) of the caisson segment or element used in the
analysis. The ultimate lateral resistance, P, may be obtained from the expression, Py, =
pur X L x D. This represents the ultimate passive geotechnical soil reaction.

Caisson interaction should be considered with reference to CHBDC Clause 6.8.9.2.

For lateral soil/ caisson group interaction analysis, the equation for k and py, quoted above
may be used in conjunction with appropriate reduction factors.

Where a caisson group is oriented perpendicular to the direction of loading, group action
may be considered by reducing values for k, and p,; by a reduction factor R as follows:

Caisson Spacing Perpendicular | Horizontal Subgrade Reaction
to Direction of Loading Reduction Factor, R
4 D* 1.00
1 D* 0.50

* D is the diameter of the caisson, and spacing is measured centre to centre

Where a caisson group is oriented parallel to the direction of loading, group action may be
considered by reducing values for k; by a reduction factor R as follows:
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Caisson Spacing Parallel Horizontal Subgrade Reaction
To Direction of Loading Reduction Factor, R
8§D 1.00
6D 0.70
4D 0.40
3D 0.25

Intermediate values may be obtained by interpolation.

9. ALTERNATIVES TO INCREASE GEOTECHNICAL CAPACITY OF EXISTING
FOUNDATIONS

If it is found that the loads imposed by the new design exceed the available geotechnical
resistance, it is possible to install additional foundation elements to augment the total
resistance at a pier or abutment. Various foundation options can be considered, each of
which has its own advantages and disadvantages. These options include:

e Augered Caissons (drilled shafts)
e Driven H-piles
» Micro-piles

e Timber piles

9.1 Augered Caissons (drilled shafts)

Consideration was given to the use of caissons to improve geotechnical capacity at the
abutments.

However, the use of augered caissons is not recommended at this site in view of the
significant depth, greater than 40.0 m, to reach suitable end bearing material and potential
installation difficulties through a deep deposit of cohesionless soil under water. The
investigation did not encounter any soil that the caisson liner could be sealed into to
prevent base instability.

9.2 Driven H-piles

Additional foundation resistance could be achieved by adding driven H-piles to the
existing foundations, provided such piles can be installed without creating negative
impacts on the existing structure. In view of the nature of the rehabilitation project and the
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soil stratigraphy encountered at the site, capacities have been calculated for 20 m long piles
developing resistance mainly in friction. The capacities are as shown below:

A 20- m long HP 310 X 110 pile may be designed on the basis of:
¢ 800 kN factored geotechnical resistance at ULS
e 600 kN geotechnical resistance at SLS
The structural resistance of the pile must be checked by the structural designer.

If driven H-piles are selected, there are a number of issues to be resolved including the
practicality of installation in a suitable location to pick up structural load. The greatest
disadvantage may be the risk that driving piles will create vibrations and excess porewater
pressures that could induce settlement of the existing foundation elements.

In light of the above concern, driven H-piles are not recommended at this site.

9.3 Micro-piles

From a foundation feasibility point of view, additional foundation capacity could be
achieved by using micropiles.

Micropiles are small diameter drilled and grouted piles. Each pile is reinforced with steel
elements/solid bars that are bonded into the bearing soil or rock, generally with cement
grout. The installation of micropiles is customized depending on the specification and
need of the bridge rehabilitation project.

At this site, typical micropile installation techniques should be capable of penetrating the
existing fill and loose to compact sands and into the dense silt deposit and to provide
additional foundation support.

Overall benefits of using micropiles are:

e They can be installed through most ground conditions using highly adaptable
mobile drilling equipment.

e Less susceptible to disturbance of the pile base, reducing the risk of undermining
the existing foundations.

o Installation imparts less vibration, reducing the potential for damage to the
existing foundations and subsoil

e Installation is typically carried out using duplex drilling techniques that protect
against the danger of blow-in of the bottom of the pile.

e Can be installed in areas with little headroom and very close to existing structures.
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¢ Can be preloaded to working load before connecting to particularly sensitive
structures like in underpinning works.

* The disadvantages relate mainly to the cost and to the fact that they are generally
installed by specialty contractors.

A preliminary analysis was carried out to estimate the geotechnical capacity of micropiles.

This geotechnical analysis should be considered preliminary as several factors used in the
final design will vary depending on the equipment and the installation methods utilized
during construction. Micropiles are typically design/build elements of a structure and the
final micropile design should be provided by the specialty micropile Contractor and should
be compatible with the site conditions and his installation methods and equipment.

The following preliminary micropile design is based on the piles achieving capacity from
adhesion between the pile concrete and the surrounding soil. End bearing was ignored.

An ultimate grout-to-ground bond stress of 150 kPa is considered a reasonable design
value at the interface between the grout and the existing loose to compact sand.

Table 9.1 provides the preliminary geotechnical capacities of 200 mm and 250 mm
diameter micropiles.

Table 9.1 — Micropile Preliminary Axial Geotechnical Resistance

. Preliminary Axial Geotechmcal Resistance
L Micropile diameter Micropile diameter
Micropile 200 mm (8 in) ‘ 250 mm (10 in)

Lentm | e SLS Factored ULS; SLS
Ee &N ) ()

10 500 400 600 500

15 720 600 840 700

20 500 750 1,150 950

If this option has to be explored further, it will be necessary to discuss the design with a
specialty contractor, who is qualified to perform micropile design and construction, in
order to develop appropriate resistances to be used in design. At this site, the micropile

design must ensure an adequate transfer of load from the existing foundation to the
micropiles.

On the basis of preliminary evaluation, micro-piles are the preferred solution for
reinforcing the existing foundations at this site.
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9.4 Timber piles

Installation of timber piles could also be considered since this option has been used
previously to support abutment extension. The design of timber piles must conform with
the requirements of the National Building Code of Canada (2010). At this site, treated
timber piles are recommended as a portion of the piles (approximately 5 m to 7 m) will be
under water.

The 1989 rehabilitation drawings indicate that the design involved installation of Size 36
Jack Pine piles to 13.0 m depth. The piles were designed for an ultimate capacity of
300 kN. This implies a factored ULS capacity of 120 kN/pile and an SLS resistance of
100 kN/pile.

The tips and heads of all driven piles should be protected from damage due to driving
stresses in accordance with OPSD 3003.100 and OPSD 3003.150.

It is recognized that timber piles were driven for the past rehabilitation and no adverse
impacts are known. However, there is a risk of inducing settlement with any driven pile
solution and this is not the preferred option for this site.

10. STRUCTURE APPROACHES

The GA drawing indicates that work on the approaches will involve construction of new approach
slabs.  Communication with MRC indicates that the approach grade will be raised by
approximately 130 mm.

The foundation soils governing stability of the approach embankments consist of existing loose to
dense sand and gravel fill overlying native loose to compact sand. The existing embankment
height is about 7.0 m, including 4.0 m under water. Drawings show that existing embankment
forward slope is in the order of 2H:1V.

An evaluation of the slope stability of the existing approach embankments was conducted. Global
stability analyses were conducted for granular fill embankments at inclinations of 2H:1V. The
computed factor of safety is shown in Table 10.1. The slope stability computation output is
included in Appendix D.

Table 10.1 Computed Factors of Safety

orth and Sout Approaches —7 m
Earth Fill - 2:1V | 1.3
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The factor of safety against global failure was 1.3. This factor of safety are considered to be
acceptable for the existing embankment bearing on non-cohesive soil.

Any new embankment construction should be in accordance with OPSS 206, November 2010. It is
recommended that earth fill should consists of granular materials in compliance with Special
Provision 110S13, “Amendment to OPSS 1010 April 2004”.

The embankment foundation soils are considered to provide adequate stability to new earth fills
inclined at 2H:1V or flatter.

All topsoil and organic soils should be stripped from the footprint of any new fill.

In general, earth fill embankment slopes must be provided with erosion protection in accordance
with OPSS 804, November 2010.

11. ROADWAY PROTECTION

During staging of the bridge rehabilitation operations, temporary excavation of the existing
embankments in the abutment area will extend approximately 2.0 m to 3.0 m depth. Therefore,
roadway (Highway 17) protection will be required to support the existing Highway 17 adjacent to
the excavation.

An item titled “Protection System” as per OPSS 539 should be included in the contract documents.
It is recommended that Performance Level 2 as per Clause 539.04.01.01 and the alignment of the
shoring be specified on the contract drawings.

The design of roadway protection should be the responsibility of the contractor. The temporary
shoring for roadway protection must be designed by a Professional Engineer experienced in such
designs and should be retained by the Contractor.

One option for roadway protection is provision of conventional steel soldier pile and timber
lagging walls. Timber lagging boards should be installed as soon as the soil face is exposed and
properly prepared.

The roadway protection system selected will be installed through the 2.3 to 3.0 m thick granular fill
embankment and into the underlying very loose to compact sand. The upper 1.0 m of the
embankment is generally in a compact to dense state then it becomes very loose to compact. The
fill contains cobbles.

For a temporary cantilevered shoring system consisting of a soldier pile and lagging wall, the
lateral earth pressure diagram as shown on Figure 1 in Appendix E may be used for design in
conjunction with the following parameter values:
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y = 20 kN/m®  (bulk unit weight)
Yw = 10 kKN/m’ (submerged unit weight under groundwater table)
Ka = 0.33 (Active pressure coefficient for road
embankment fill)
= 0.33 (Active earth pressure coefficient for sand)
K, = 3.0 (Passive earth pressure coefficient for road
embankment fill)
= 3.0 (Passive earth pressure coefficient for sand)
hy = 0 (assuming that the groundwater is maintained below

the base of the excavation and that there is no
hydrostatic pressure build-up behind a presumably
permeable wall, soldier pile and lagging)

The actual pressure distribution acting on the shoring system is a function of the construction
sequence and the relative flexibility of the wall and these factors must be considered when
designing the shoring system.

12. EARTH PRESSURE

Earth pressure acting on the abutment may be assumed to be triangular and to be governed by the
characteristics of the abutment backfill.

For fully drained conditions, earth pressures acting on the structure should be computed in
accordance with Clause 6.9 of the CHBDC but generally are given by the expression:

P, =K(th +q)

Py, = horizontal pressure on the wall at depth h (kPa)

Y = unit weight of retained soil (see table 12.1)
h = depth below top of fill where pressure is computed (m)
q = value of any surcharge (kPa)

In accordance with Clause 6.9.3 of the CHBDC, a compaction surcharge should be added. The
magnitude should be 12 kPa at the top of fill and decreasing to 0 kPa at a depth of 2.0 m for
Granular B Type I or at a depth of 1.7 m for Granular A or Granular B Type I1.

Earth pressure coefficients for backfill to the abutment wall are dependent on the material used as
backfill. Typical values are given in Table 12.1.
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The coefticients in the Table 12.1 are ultimate values and require certain movements for the
respective conditions to be mobilized. The values to use in design can be estimated from
Figure C6.9.1 (a) in the Commentary to the CHBDC, 2006.

Table 12.1 — Earth Pressure Coefficients

Active

(Unrestrained 0.27 0.40% 0.31 0.48%* 0.33 0.54

Wall)

At rest
(Restrained

0.43 - 0.47 - 0.50 -

Passive

(Movement 3.70

Towards Soil
Mass)

- 3.30 - 3.0 -

* For wing walls.

13. TEMPORARY EXCAVATION

Temporary excavation will be required at the abutments in order to conduct rehabilitation
operations, including retrofitting the bridge from conventional abutments to the semi-integral
abutments and removal of deteriorated concrete in abutments and pile caps. The excavation is
expected to extend approximately 2.0 m to 3.0 m depth into the existing fill.

All excavations must be carried out in accordance with the Occupational Health and Safety Act
(OHSA) and in accordance with OPSS 902, November 2010. For the purposes of the OHSA, the
native soils and the fill in the existing approach embankments at this site may be classified as
Type 3 soils. Excavation below the groundwater level is not recommended without prior
dewatering.

The selection of the method of excavation is the responsibility of the contractor and must be based
on his equipment, experience and interpretation of the site conditions. Excavations should be
inspected regularly for evidence of instability if they have been left open for extended periods of
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time and following periods of heavy rain or thawing. If required, remedial actions must be taken to
ensure the stability of the excavation and the safety of workers.

14. BACKFILL TO ABUTMENTS

Backfill to the abutments should consist of Granular A or Granular B Type II material meeting the
requirements of Special Provision 110513 “Amendment to OPSS 1010, April 2004”. The backfill
must be in accordance with OPSS 902, November 2010 and placed to the extents shown in
OPSD 3101.150.

Compaction equipment to be used adjacent to retaining structures must be restricted in accordance
with OPSS 501, November 2010. It is assumed that there is a functioning subdrain at the base of
approach embankment.

15. GROUNDWATER AND SURFACE WATER CONTROL

A piezometer installed in Borehole BW-07, drilled at the east abutment, revealed that the
groundwater level is approximately 3.4 m below ground surface, near elevation 183.0. Seepage
may be experienced from perched zones in the granular fill. The level of perched water within the
fill will vary between locations.

The Contractor should be prepared to pump from sumps to remove any remaining seepage water or
surface water collecting in an excavation. Unwatering must remain operational and effective until
the abutment is backfilled.

The design of the dewatering system that may be required is the responsibility of the Contractor
and the Contract Documents must alert him to this responsibility.

16. EROSION PROTECTION

If the capacity of the foundation for Piers 1 to 4 needs to be increased, it is recommended that any
selected method to achieve higher capacities be protected from erosion and undercutting by the
river. The depth of scour must be determined by a river hydraulic specialist and the depth of pile
embedment to achieve fixity must be measured from the predicted scour level.

No signs of major erosion were observed at the forward and side slopes at the east and west
abutments. However, a specialist in river hydrology should be consulted regarding the potential for
erosion and, if necessary, erosion protection must be provided at the toe of the slope.
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17. IMPACT ON EXISTING FOUNDATIONS

The rehabilitation design should take into consideration the possible impact on existing foundation
elements during construction.

If existing foundation elements at piers and abutments need to be rehabilitated, the risk of
foundation construction inducing settlement of the existing structure must be assessed

It is recommended that the existing structure be monitored before, during and after any foundation
work starts.

The structural design team should assess the magnitude of settlement or horizontal displacement
that would constitute a concern for the stability or serviceability of the existing structure and these
limits should be incorporated into a monitoring program in the construction contract. The
monitoring program must incorporate selected points on the existing structure and continue at least
for the duration the underpinning operations.

18. CONSTRUCTION CONCERNS

Potential construction concerns include, but are not necessarily limited to the issues discussed
below.

Impact on Existing Structure

It is recommended that the contract documents include a monitoring program for the
existing structure before, during and after construction starts. As a minimum, this program
should require the contractor to establish a reference point on each pier cap and abutment
of the existing structure and to monitor movement of these points relative to known fixed
reference points on a regular basis.

A contingency plan should be in place to address any situation when the settiement or
movement of the existing bridge becomes unacceptable from a serviceability point of view.

Potential Disturbance or Loss of Ground

The construction recommendations provided in this report are aimed at reducing the risk of
the founding surface being disturbed or loss of ground occurring under the existing
foundations but unforeseen circumstances may cause one of these conditions to develop.
The QVE must be made aware that it is a contractual requirement that the rehabilitation
process must not disturb the founding surface or create loss of ground under the existing
foundations. If either of these conditions is found to be developing, he must bring it to the
attention of the Contract Administrator (CA) immediately. The CA must make a decision



Batchawana River Bridge Rehabilitation
Highway 17, Site 38S-007 Page 24

as to whether the Contractor needs to take steps to protect the site and whether the designer
must be contacted to review the situation.

19. CLOSURE

Engineering analysis and preparation of the report were carried out by Ms. R. Palomeque Reyna,
P.Eng.

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. Chattetji, P.Eng.
Review Principal
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Record of Borehole Sheets

(present investigation)



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

CLASSIFICATION PARTICLE SIZE VISUAL IDENTIFICATION
Boulders Greater than 200mm same
Cobbles 75 to 200mm same
Gravel 4.75 to 75mm 5 to 75mm
Sand 0.075 to 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 to 20%
Adjective (e.g. silty or sandy) 20 t0 35%
And (e.g. sand and gravel) 35 t0 50%
3. TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)
DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPT'N’
STRENGTH (kPa) VALUE
Very Soft 12 or less Less than 2
Soft 12t0 25 2to 4
Firm 251050 4108
Stiff 50 to 100 8to 15
Very Stiff 100 to 200 151030
Hard Greater than 200 Greater than 30
NOTE: Hierarchy of Soii 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 4to0 10
Compact 10 to 30
Dense 30 t0 50
Very Dense Greater than 50
5. LEGEND FOR RECORDS OF BOREHOLES
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
Cren Shear Strength Determination by Pocket Penetrometer

)] SPT N’ Value Standard Penetration Test ‘N’ Value — refers to the number of blows from a 63.5kg hammer free falling a
height of 0.76m to advance a standard 50 mm outside diameter split 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 SwW Well-graded sands or gravelly sands, little or no
SAND AND fines.
SANDY SP Poorly-graded sands or gravelly sands, little or no
SOILS fines.
SM Silty sands, sand-silt mixtures.
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 CH Inorganic clays of high plasticity, fat ciays.
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 | r—————
W) surfaces, but only slight weathering of rock material. [~ SILTSTONE
Moderately Weathered Weathering extends throughout the rock mass, but the
(MW) rock material is not friable. SANDSTONE
Highly Weathered Weathering extends throughout the rock mass and the
(HW) rock is partly friable. - COAL
Completely Weathered Rock is wholly decomposed and in a friable condition,
(CW) but the rock texture and structure are preserved. W Bedrock (general)
DISCONTINUITY SPACING STRENGTH CLASSIFICATION
Rock Approximate Uniaxial Field Estimation
Bedding Bedding Plane Spacing Strength Compressive Strength of Hardness*
(MPa) (psi)
Very thickly bedded Greater than 2m Extremely Greater than  Greater than  Specimen can only
Strong 250 36,000 be chipped with a
Thickly bedded 0.6 to 2m geological hammer
Medium bedded 0.2 t0 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 25.0t050.0 3,5001t0 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
core run. . .
geological pick.
Rock Quality Total length of sound core Extremely 025t0 1.0 35t0 150 Indented by
Designation: recovered in pieces 0.1m in Weak thumbnail
(RQD) length or larger as a percentage (Rock)
of total core run length.
Uniaxial Compressive  Axial stress required to break
Strength (UCS) the specimen
Fracture Index: Frequency of natural fractures
(FD per 0.3m of core run.
L

[

THURBER
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Sensitivity

20
195 (04) STRAIN AT FAILURE

Ministry of -
Transporiation . .
Ontario rasman

RECORD OF BOREHOLE No BW-01 10F 3 METRIC
W.P. 5198-06-00 LOCATION N 5199 416.9 E 264 503.2 (Batchawana River Bridge) ORIGINATED BY ES
HWY 17 BOREHOLE TYPE __Hollow Stem Augers/HW/HQ Mud Rotary/DCPT COMPILEDBY __ AN
DATUM DATE 2010.10.21 - 2010.10.21 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
W o = & PLASTIC LQuid =
E Q T MOISTURE wmir] E 5 &
= ol<d] o 20 40 60 80 100 . CONTENT 50
Stel L | 4(2E] =2 . L L wp w wi | 2% | GRAINSIZE
LEV ala 3195 Q JSHEAR STRENGTH kPa
£ DESCRIPTION =l3] & =128 & O DISTRIBUTION
DEPTH gl5] > 8 5 < O UNCONFINED + FIELD VANE Y %)
ElZ Z|EC| @ |® QUCKTRAXIAL X LABVANE | WATER CONTENT (%)
186.3 w 20 40 60 80 100 20 40 60 wm3 {GR SA si L
0.0f __ ASPHALT: (50mm)
01
SAND, some gravel, some silt and 4 ss 42 186
clay
Dense
Brown
Moist
(FILL) 2188 | 12 ° 0 8 15
Becoming compact to loose {SI+CL)
185
3| 8S 6 [}
Occasional oxide staining 184
4 BN 7 o
1834
3.0 SAND, trace silt and clay, occasional
cobbles
Loose 51 8S 7 183 0 97 3
Brown (SHCL)
Moist
6 | SS 4 b
Becoming grey
Wet 182
71 8S 5 °
181
8| SS 5 o
silty sand layer at 6.1m
9| 85| 4 180 © o 76 24
(SI+CL)
179
10| 88 22 o]
Becoming compact
178
177
]SS 28 No Recovery
Continued Next Page
+3 3. Numbers refer to
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Ministry of _
Transportation . l
Ontario LR
RECORD OF BOREHOLE No BW-01 20F3 METRIC
W.P, 5198-06-00 LOCATION N5 199 416.9 E 264 509.2 (Batchawana River Bridge) ORIGINATED BY _ES
HWY 17 BOREHOLE TYPE _ Hollow Stem Augers/HW/HQ Mud Rotary/DCPT COMPILED BY AN
DATUM DATE 2010.10.21 - 2010.10.21 CHECKED BY JL
SOIL PROFILE SAMPLES | o w [ BIRAMIC CONE DENETRATION
i =z PLASTIC NATURAL uQuin = REMARKS
- 8 5] e MOISTURE ez
k5 A EX AR 20 40 60 80 100 | conent  MMT| S5 & &
b i wlzg| z ! : . : . wp w wo | 58 | cramsize
2 B D12 5] @ |SHEARSTRENGTHkPa
ELEV DESCRIPTION 1S = 2128 = L DISTRIBUTION
DEPTH 2|3 c >13 3 < | O UNCONFINED + FIELD VANE y (%)
sl= Z[€©| @ |® QUOCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 kN/m 3 JGR SA SI CL
SAND, trace gravel, trace silt and clay
Loose to Compact
Grey 176
Wet
12} 88 15 q
175
174
131 88 9 O 3 85 2
173.5 (SHCLY
12.8 End of sampling at 12.8m and start
DCPT
173
172
171
170
169
168
167
Continued Next Page
+3 %3, Numbers refer to

Sensitivity

20
1S5 (0,) STRAIN AT FAILURE
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155
Sensitivity %

(%) STRAIN AT FAILURE

Ministry of -
Transportation . .
Ontario

RECORD OF BOREHOLE No BW-01 30F3 METRIC
W.P, 93-89-00 LOCATION N 5199 416.9 E 264 509.2 (Batchawana 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
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 ” 'i::'U RESISTANCE PLOT oasne NATURAL v - REMARKS
k MOISTURS i x
= o l22] 8 20 40 60 80 100 |™T  cowme 7| 5B &
2% Ll1Z2E| z L we w w | 38 | cRramsize
ELEV [ R S22 a| © |SHEARSTRENGTH kPa =
DESCRIPTION 1 s % |2z = 00— DISTRIBUTION
DEPTH é = “ > 8 o § O UNCONFINED + FIELD VANE L4 (%)
E1Z Z|EC| @ |e@ QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page « 20 40 60 80 100 20 40 60 kN/m3 JGR SA SI CL
166
165
164 W
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 8.1m, CUTTINGS TO
0.05m AND ASPHALT TO SURFACE.
+3 3. Numbers referto 2
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Ministry of _
Trans;%nation .
Ontario URBEE

RECORD OF BOREHOLE No BW-02 10F5 METRIC
WP 5198-06-00 LOCATION N 5199 410.7_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 | w  |DYNAMIC NG EENETRATION "
T I FLASTIC MO:SUTTJ’\R; vauo = REMARKS
5 NEIE 20 40 60 80 100 ™7 oo M| 58 &
SiEl w | 9128 2 ! L - L L wp w we| 58 | cransize
e ) 18 a O  |SHEAR STRENGTH kPa
ELEY DESCRIPTION 1S & 2|12¢8| = e O DISTRIBUTION
DEPTH é 3 t > 8 S <>E O UNCONFINED + FIELD VANE Y (%)
el = Z1ZC| © |@ QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
186.3 w 20 40 60 80 100 20 40 60 m3 IGR SA St CL
5y ASPHALT: (50mm) s
CONCRETE f o6
185.8 a
0.5 GRAVEL, some sand, occasional
cobbles
Compact
Brown 1 SS 12 o
Wet
(FILL) 185
occasional cobbles and boulders from
2.imto 2.3m Py sS 18
184.1
23 SAND, trace gravel, trace silt and clay 184
Very Loose to Loose °
Dark Brown 3 ss 2
Moist
4] 88| 8 183 o 095 5
(S1+CL})
51 SS 6 o
182
6 | S8 3 o
Becoming wet
Becoming grey 181
71 8S 4 <]
8 88 6 180 ©
179
o
Some gravel 9 S8 % 1483 3
Compact (SHCL)
178
Gravelly sand layer at 8.1m
Cobbles w0l ss | ss 177
Very Dense No Recovery
Continued Next Page 20
+3 %3, Numbers refer to

Sensitivity

65 (04) STRAIN AT FAILURE




Ministry of -
Transporiation .

ONTMT4S 1185.GPJ  2/18/11

Ontario feoprpaquen)
RECORD OF BOREHOLE No BW-02 20F5 METRIC
W.P. 5198-06-00 LOCATION N 5199 410.7 E 264 511.0 (Baichawana River Bridge) ORIGINATED BY ES
HWY 17 BOREHOLE TYPE _ Holiow Stem Augers/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.24 - 2010.10.27 CHECKED BY JL
SOIL PROFILE SAMPLES |, W |RYNAMIC CONE PENETRATION
hur} NATURAL - REMARKS
i z() pLsTIC veun b
= wl|lz3| @ 20 40 60 80 100 "™ covewr M7} SO &
21 % Y12E| z ! . . ! ! wp w we | 28 | oraNSsiZzE
ELEV Llam| @ 125 © |SHEARSTRENGTH kPa
DESCRIPTION sl 5 2132 E R S DISTRIBUTION
DEPTH S1S| & | >[38| £ |© UNCONFINED  + FIELDVANE . Y (%)
sl Z|Z©| @ |@ QUOKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page « 20 40 60 80 100 20 40 80 Wm?3 JGR SA S CL
SAND, some gravel, trace silt and ;.:
clay, occasional cobbles N
Compact l‘ 176
Grey 2
Wet K
-
K]
1] 88 | 22 5 o
i
)
N g7
"':
\
;
N
o
4
».\_.‘
i 174
12| SS 15 '. 16 81 3
i" (SHCL)
'!
g
".‘
o
i
o173
‘.1
i
q
o
"'.‘.
d
131 88 11 "2: o)
p._!
li 172
5
'1
{
:
3
‘i
N
i
B 171
"'.‘
141 S8 16 ,}l (o]
2
o
"'.‘
2
'3
by
'l'i 170
B
151 SS 10 o]
169
1 168
).
6] 88| 15 I o
N
"L‘
{]
%
3
i
b 167
o
‘-'
o
Continued Next Page 20
+3 % 3. Numbers referto 1505

Sensitivity 1o (%) STRAINAT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Sensitivity

20
15495 (04) STRAIN AT FAILURE

Ministry of _
Transportation . .
Ontario THURDER
RECORD OF BOREHOLE No BW-02 30F5 METRIC
W.P. 5198-06-00 LOCATION N 5199 410.7 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
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x ; RESISTANCE PLOT e MRS - REMARKS
» MOISTURE 2 - I
= n 221 8 20 40 60 8 100 YT commr W 5O &
2IEl Ll B12E]| 2 e —— we w we| 54 | cramnsize
ELEV SCRIPTION & al o 2 g5 E SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DE <3| £ | 3|38| 5 [o unconFneD  + FIELDVANE y %)
Ele z[g€©] © |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page . 20 40 & 80 300 20 4 60 kwm3 |GR SA Si cL
SAND, trace gravel, trace siit and clay 17| 88 20 ; °
Compact to Dense B
Grey 43 166
g
Wet &
K
%
‘A
2
‘.‘
-}!
"'_'
N 165
i
18] 85 | 26 ;} o
3
'_‘
ﬁ!
"E
B
(A
I'i‘ 164
b
'1
g
]3
2
'!
3
i
By 163
H
5
‘i
3
'1
g
1]
ﬁ!
3 162
o
19 SS | 31 i ] 0 57 39 4
Silty sand layer, trace clay at 24.4m .‘,
>
4]
{
i
N 61
§2
»2!
H
).
ﬁ!
"'_‘
N
"li 160
&
i
d
i
N
42
3
0
N 159
"'-‘
3
20| SS 18 [ D
\
:
»l!
"'.9
’}‘
'l'-i 158
2.
'.‘
2
‘_‘
i\
157
Continued Next Page
+3 %3 Numbers refer to




ONTMT4S 1185.GPJ  2/18/11

Ministry of f oy
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No BW-02 40F5 METRIC
W.P. 5198-06-00 LOCATION N 5199 410.7 E 264 511.0 (Batchawana River Bridge) ORIGINATED BY _£8
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 w
& » z RESISTANCE PLOT—{ pasnc  RATWURAL Lauid = REMARKS
= Q LT MOISTURE | £ 5 &
= A ENA R 20 40 60 80 100 CONTENT ERY]
=hEi glzEl z ! ! - ! : wp w wi | DT | GRANSIZE
ELEV 2|4Y] w| 3|25 © |SHEARSTRENGTHkPa 5 s
DESCRIPTION =13 & 215 = DISTRIBUTION
DEPTH é 5 i > 8 S § O UNCONFINED + FIELD VANE Y (%)
sz Z|EC| @ |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page “ 20 40 60 &0 100 20 4 80 kNim 3 {GR SA SI CL
SAND, trace gravel, silt and clay
Compact
1568 Grey 156
30.5 Wet
SILT, some clay, trace sand 21| S8
Dense No Recovery
Grey
Moist
155
154
153
22| SS 0 5 84 11
152
151.0
) 151
354 Siity CLAY, trace sand
Stiff
Reddish Brown to Grey
150
23| 88 0 3 24 73
149
24| 88 148 o
147
25| SS L 0. 12079

Continued Next Page 20
x 3. Numbers refer to 15&5
"7 Sensitivity T (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ 2/18/11

Ministry of -
Trans;%dation .
Ontario fropoponpme
RECORD OF BOREHOLE No BW-02 50F5 METRIC
W.P. 5198-06-00 LOCATION N 5199 410.7 E 264 511.0 {Baichawana River Bridge) ORIGINATED BY E£s
HWY 17 BOREHOLE TYPE _ Hollow Stem Augers/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.24 - 2010.10.27 CHECKED BY Ju
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
é " 2 RESISTANCE PLOT A pasTIC :2:;;& vavo| £ REMARKS
6 " § cz) 8 2,0 4[0 6.0 8|O 190 LT CONTENT Ly 56 &
2E| w| 5|5E| 3 [srearsiRenGTHRP wp w w | 58 | cramsize
ELEY DESCRIPTION |2 ¢ 21281 E a 0 DISTRIBUTION
DEPTH é s E: > 8 S ; O UNCONFINED + FIELD VANE Y (%)
=1z Z|EZC| @ |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page “ 2 4 60 8 100 20 4 & km 3 IGR SA SI CL
Siity CLAY, trace sand
Stiff
Grey 146
145.0
o
413 Sandy SILT, trace clay %1 ss | 5o 145
Very Dense
Grey
Wet
144
27| 88 55 o 0 30 65 5
143.1
433 End of sampling at 43.3m and start 143 £
DCPT
142.6
43.8 END OF BOREHOLE AT 43.8m
UPON CONE REFUSAL.
Piezometer installation consists of
18mm 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.
20
+3 %3, Numbers refer to 15¢5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ 2/18/11

Sensitivity

20
1595 (04) STRAIN AT FAILURE

Ministry of -
Transportation . l
Ontario TIRRRTR
RECORD OF BOREHOLE No BW-03 10F5 METRIC
W.P. 5198-06-00 LOCATION N 5199 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
8:.1 :tj RESISTANCE PLOT & PLASTIC RATURAL LauD - REMARKS
- ‘2 3 s MOISTURE wrl E Py
5 o l<E| & 20 40 60 80 100 LT covent M| 3 O
216 wizgl z e ——— we w we| 58 | cransize
ELEV Llgl ¥ 2192851 @ |SHEARSTRENGTH kPa
DESCRIPTION RSN 2128 £ PO DISTRIBUTION
DEPTH é 35 t > 8 5 ;: O UNCONFINED + FIELD VANE y (%)
ez Z[EC| @ |® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
186.5 w 20 40 60 80 100 20 40 60 WNm3 {GR SA S| CL
00 BRIDGE DECK
186.2 25mm of asphalt over 275mm of
0.3 concrete
186
185
184
183‘2 RIVER SURFACE
WATER
183
182
181
180
1703 RIVER BED
73 SAND, some silt, trace clay, gravelly
layer
1 179
Very Loose to Compact S8 2
Brown
Wet
2| SS 14 o]
178
3 Ss 23 0 87 13
(si+CL)
177
4 Ss 21
Continued Next Page
+3, %3, Numbers refer to




ONTMT4S 1185.GPJ  2/18/11

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of -
Trans;%ﬁation . l
Ontario eyt

RECORD OF BOREHOLE No BW-03 20F5 METRIC
W.P. 5198-08-00 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
SO PROFILE SAMPLES m _
@ @ _<_(J RESISTANCE PLOT‘A PUASTIC :;‘-:Tm,_: Lauo }_ E REMARKS
= nl<3d]| 3 20 40 80 80 100 |™MT  comw M| 58 &
Ol u =2l Z i 1 L 1 1 wp w w | Y GRAIN SIZE
Eilg| w 2|2 5! © |SHEARSTRENGTH kPa =
ELEY DESCRIPTION EER z 12 £ e DISTRIBUTION
DEPTH 2|3 & 5128 < | O UNCONFINED  + FIELD VANE ¥ %)
Ele Z|EZ©| @ |® QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page « 20 40 €0 80 100 20 40 60 kNm3 JGR SA SI CL
SAND, trace to some silt and clay
lL.oose to Compact
Grey
Wet 176
Cobble at 10.5m 5188 13
6 8s 18 o
175
7 8S 7
174
8 SS 16 q 0 88 12
(S1+CL)
173
9 SS 10
172
10} SS 10 o
171
176
11 Ss " o 23 75 2
Gravelly sand layer at 16.4m (si+cL)
168
12] 88 13 q
168
167
131 88 12 o
Continued Next Page 20
+3 x 3. Numbers refer to 15¢5




ONTMT4S 1185.GPJ 2/18/11

Ministry of |
Transportation . .
Ontario THLSERSSR
RECORD OF BOREHOLE No BW-03 30F5 METRIC
W.P. 5188-06-00 LOCATION N 5199 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
SOIL PROFILE SAMPLES | o w [BYMIC GO DENETRATION
Wy < -& pasne  NATURAL LiouiD e REMARKS
= MOISTURE L
5 N KJ) g g 8 2‘0 410 6‘0 810 190 uMT CONTENT warl 3 % &
ol 2 5 GRAIN SIZE
ELEV gldE|w| 3125] & [SHEARSTRENGTHkKPa P : e =
DESCRIPTION 1= & 21Z5 = DISTRIBUTION
DEPTH <3 bt >138| < |© UNCONFINED + FIELD VANE Y (%)
c1Z z|€°] § |e QuickTRIAXAL X LABVANE [ WATER CONTENT (%)
Continued From Previous Page - 20 40 & 80 160 20 4 6o knm3 |GR SA SI CL
SAND, trace silt and clay
Compact to Dense
Grey
Moist 166
141 S8 15 P 0 91 9
Si+CL
165 (Strey)
164
151 88 31 [o]
163
16 | SS 30 P
162
161
171 88 24
160
Silty sand layer, trace clay at 27.1m 18| sS 21 ° 0 66 29 5
159
158
19| S8 21 o
157
Continued Next Page 20
+3 x 3. Numbers refer to 1545

Sensitivity

10

(%) 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 N 5199 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
— 2 2 Q Lt MOISTURE war| £ 2:9 &
n 3 173 20 40 80 80 100 CONTENT z Q
215 wizE] z ! : . ! : wp w we| 28 | GRANSiZE
alagl ¥ 21856 Q |SHEAR STRENGTH kPa
ELEY DESCRIPTION L -1 & |28 = e O DISTRIBUTION
DEPTH 513 ¢ >123 S | O UNCONFINED  + FIELD VANE Y %)
=17 z12C] @ le QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page “ 20 40 60 8¢ 100 20 40 60 knm 3 [GR SA st CL
SAND, trace silt and clay
Compact to Dense
1561 Grey L
304\ Moist 156
SILT, some sand, some clay, {race
gravel
Very Dense
Grey
Wet
155
20| S8S 53 o] 1 14 74 11
154
153
152
21| SS | 68 9
151
150
149.4
37.1 Sandy SILT, trace clay
Very Dense to Dense
Grey 149
Wet
22| 88 68 q 0 34 61 5
148
147
Continued Next Page 20
+3 x 3. Numbers refer to 15¢5
: Sensifivity (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  6/15/11

Ministry of -
Transportation .
Ontario THLERRE
RECORD OF BOREHOLE No BW-03 50F5 METRIC
W.P. 93-88-00 LOCATION N 5199 411.7 E 264 534.2 {Balchawana River Bridge) ORIGINATED BY ES
HWY 17 BOREHOLE TYPE _ HQ/HW Mud Rotary COMPILED BY AN
DATUM _Geodstic DATE 2010.10.29 - 2010.10.31 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 lé} RESISTANCE PLOT pene | NATRAL oo " REMARKS
Ea MOSTURE a b LT
5 i< @ 20 40 60 80 100 T eamr MT SO &
215 Wizgl z L we w w | 54 | cramsize
ELEV Sla| & ] 2|28]| 2 [SHEARSTRENGTHkPa ——— = | oisTRIBUTION
DEPTH DESCRIPTION S|12| 5| 5|38] 5 [0 unconEneD  + FIELDVANE y )
s1Z Z1EC| @ e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 80 80 10 20 40 @ kn/m 3 |GR SA SI CL
Sandy SILT, trace clay
Dense
Grey
Wet 146
23| 85 | 40 q
145.1
41.4 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 2
+7,% 7 1565

Sensitivity

10

(%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Ministry of —
Transportation . l
Ontario THURIER
RECORD OF BOREHOLE No BW-04 10F5 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 v W IRESISTANGE PLOT& NATURAL — REMARKS
w < PLASTIC y LoD
- 9 o st MOISTURE Lt [
= ni<id] & 20 40 60 80 100 L CONTENT il O] &
2% ulzzZ| z . : ! . 1 wp w w | 3¢ | cransizE
alE8] 1 2{958] @ |SHEARSTRENGTHkPa
ELEV DESCRIPTION clel et 2|28 F ——— DISTRIBUTION
DEPTH S35 £ | >|38] < |© UNCONFINED  + FIELDVANE M %)
E1Z zZ]EC| © |® QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
186.6 w 20 40 60 80 100 20 40 60 wWm3 lor sa 81 cL
00| BRIDGE DECK
186.3 25mm of asphalt over 275mm of
0.3 concrete
186
185
184
183.0 RIVER SURFACE
36 WATER 183
182
181
180
RIVER BED
179.3
7.3 SAND, trace to some gravel, trace siit
and clay q
Loose to Compact 178
Brown to Grey 1 ss 4 ° 17 81 2
Wet
(St+CL)
2] 8s 11 178 o
3 88 16 ©
177
Continued Next Page 20
+3 %3, Numbers refer to 15¢5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Ministry of AR
Transportation . -
Ontario
RECORD OF BOREHOLE No BW-04 20F5 METRIC
W.P. 5198-06-00 LOCATION N5 199 402.5 E 264 550.5 (Balchawana River Bridge) ORIGINATED BY ES
HWY 17 BOREHOLE TYPE __HQ/MW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.31 - 2010.11.01 CHECKED BY JL
SOIL PROFILE SAMPLES | o w o [RERM : EENETRATION "
TR P & PLASTIC TURAL LicuiD = REMARKS
[ Q LT WMOISTURE wr] £ 5 &
e nlgd| o 20 40 60 80 100 CONTENT 0
Slel ol Y126 z ! b : : wp w we| 5L | cramsize
ola S1e 5] @ |SHEARSTRENGTH kPa
ELEY DESCRIPTION L3 I = < |2 = L S DISTRIBUTION
DEPTH A >138| < |0 UNCONFINED  + FIELD VANE ¥ %)
El< z & O] @ |® QUICKTRIAXAL X LABVANE WATER CONTENT (%)
Continued From Previous Page w 20 4 60 80 100 20 40 e0 km3 |GR SA 81 cL
SAND, trace silt and clay 4 ss 24 °
Loose to Compact
Grey
Wet
176
5 88 10 q
5 3 8 176 N
7| SS 9 [
174
8 SS 9
173
9 Ss 10 O 0 g7 3
(S1+CL)
172
101{ SS 27 o]
cobbles 174
170
11 SS 11 [o]
168
4 o
12| 88 1 168 0 90 10
(S+CL)
167
Continued Next Page
i X rag + 3 % 3. Numbers refer to 15$5
X7 Sensitivity @5 (%) STRAIN AT FAILURE



ONTMT4S 1185.GPJ  2/18/11

Ministry of |
Transportation . .
Ontario THURSBER
RECORD OF BOREHOLE No BW-04 30F5 METRIC
W.P. 5198-06-00 LOCATION N 5 199 402.5 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
SOIL PROFILE SAMPLES | o w o [BYNAMIC CONE FENETRATION ,
Wy Z pagmc  [ATURAL LQuiD E REMARKS
MOISTURE .
= NEFIR: 20 40 60 80 100 |7 ower T 50 &
218w glzE| z ' : . : . wp w we| L | cransize
ELEV [ ) =128 Q |SHEAR STRENGTH kPa
DESCRIPTION s & i Z = e Oy DISTRIBUTION
DEPTH Sz ¢ S133| £ |O UNCONFINED  + FIELDVANE y )
£1z 2120 § le quokTRiaL x Lavane | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 kNm3 [GR SA SI CL
SAND, trace silt and clay 3] S8 18 ©
Compact
Grey
Wet
166
141 SS 19 165 Q
164
151 S8 24
163
16 ] SS 28 162 o
161
Dense 171 88 39 o 0 88 12
(SI+CL)
160
18] 85 | 2 189 5
158.1
28.4 SILT, trace to some sand, trace clay
158
Compact
Grey
Wet
191§ S8 15 o 0 14 81 5
157
Continued Next Page
+3 %3 Numbers refer to

Sensitivity

20
1595 (34) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Ministry of -
Transportation . l

Ontario THURBIR
RECORD OF BOREHOLE No BW-04 40F5 METRIC
W.P, 5198-06-00 LOCATION N 5189 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
SOIL PROFILE SAMPLES | o w |RINAMIC CONE PENETRATION
) z psne  NATURAL Louo = REMARKS
a2} ) ' MOISTURE ) - I
= als51 @ 20 40 60 80 100 Lkt CONTENT Wil S 6 &
Sig wisgE|l z e e S wp w we| 28 | cransize
ELEV o la| ¥ SJ123| © |SHEARSTRENGTHkPa
DESCRIPTION == & 2125 = | DISTRIBUTION
DEPTH § = i > 8 o ; O UNCONFINED + FIELD VANE Y (%)
el z1&©°] @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page « 20 40 €0 80 100 20 40 80 kNim 3 |GR SA 81 CL
SILT, trace sand, {race clay
Compact to Very Dense
Grey
et 156
155
20| SS 61 o)
154
153
152
21 SS 49 P 0 7 8 6
151
150
149
221 S8 56 ©
148
147
Continued Next Page 20
43 x 3. Numbers refer to 15905

Sensitivity T (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  6/15/11

Ministry of ‘
Transportation . l

Ontario THURDSRA
RECORD OF BOREHOLE No BW-04 50F5 METRIC
W.P. 93-89-00 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 _Geodetic DATE 2010.10.31 - 2010.11.01 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESSTANCE PLOT = e wme o] | Revares
- (2] S AT MOISTURE LhaT b L &
= o l<E| & 20 40 60 80 100 o CONTENT "l z @
Sy at=gl z : L L 1 L wp w wo | 38 | GransizE
& ol # 21281 © |SHEARSTRENGTH kPa
ELEY DESCRIPTION =S & 2|z¢) & i DISTRIBUTION
DEPTH 13| F S 12| = |o UNCONFINED ~ + FIELD VANE o
z 219231 3 WATER CONTENT (%) Y (%)
ft;) z % u © QUICK TRIAXIAL X LABVANE °
Continued From Previous Page i 20 40 80 80 100 206 40 80 kN/m S |GR SA 81 CL
SILT, trace sand, trace Clay
Very Dense
Grey
Wet 146
231 S8 59 P
144.9 145
417 End of sampling at 41.7m and start
DCPT
144
143 N
1421

44.4 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 Y

Sensitivity S (5) STRAIN AT FAILURE

+




ONTMT4S 1185.GPJ  2/18/11

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of -
Transg/or’tation . .
Ontario THUBBER

RECORD OF BOREHOLE No BW-05 10F5 METRIC
W.P, 5198-06-00 LOCATION N 5199 404.4 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
SOIL PROFILE SAMPLES x % RESISTANCE PLOT NATURAL
W I PLASTIC veus | ’i REMARKS
= ol% z| & 20 40 60 80 100 wwar conent  MMTL 5 O &
=R vlzel z L wp w w | 32 | cransize
L lm| B S |l25] @ |SHEARSTRENGTHKPa
ELEY DESCRIPTION =21 & =128t E e O—————— DISTRIBUTION
DEPTH § 35 {\_' > 8 3 < O UNCONFINED + FIELD VANE y (%)
£l Z12C] @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
186.5 © w 20 40 60 80 100 20 40 60 wm3 IGR SA SI CL
00} BRIDGE DECK
186.2 25mm of asphalt over 275mm of
03 concrete
186
185
184
183.0 RIVER SURFACE
351 waATER 183
182
181
180
179.4 RIVER BED
71 SAND, trace to some gravel, trace sift
and clay
Very Loose to Compact ! S8 L
Brown 179
Wet
o
2 8S 18
178 )
3 8S 23
o
Gravelly sand fayer from 9.4m to 10.0m 177
4 SS 21 37 61 2
(SI+CL)
Continued Next Page 20
+3 % 3. Numbers refer to 15¢5




ONTMT4S 1185.GPJ  2/18/11

Ministry of R
Transportation . l
Ontario
RECORD OF BOREHOLE No BW-05 20F5 METRIC
W.P. 5198-06-00 LOCATION N 5199 404.4 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 Ju
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« W |RESISTANCE PLOT NATURAL
LI}LL » I PLASTIC e vauo [ ; REMARKS
E o|cE] 8 20 40 60 80 100 |™T comens W) 5B &
Slgl | BlZE| 2 e wp w wl 58 | oransize
ol m 2125 © |SHEARSTRENGTH kPa
ELEY DESCRIPTION clele| 2128 £ b Qe DISTRIBUTION
DEPTH <15 i > 8 S < O UNCONFINED + FIELD VANE v (%)
% z z1g° 2 e quickTRIAXIAL X LABvANE | WATER CONTENT (%)
Continued From Previous Page « 20 40 60 80 100 20 40 w0 kNm 2 IGR SA St CL
SAND, trace gravel, trace sit and clay °
Loose to Compact
Grey
5 S8 8
Wet 176
o
6 SS 17
175
o
7 8s 15
o
174
8 S8 14
o
g S8s 8 173
o
172
10| S8 12
q
171
11 88 17 170
o
169
121 88 21
168 0 18 81 1
{SI+CL)
13] 88 | 18 167
Continued Next Page
+3 x 3. Numbers refer to

Sensitivity

20
15%5 (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Ministry of -
Transportation .
Ontario a——
RECORD OF BOREHOLE No BW-05 30F5 METRIC
W.P. 5198-06-00 LOCATION N 5195 404.4 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
SOIL PROFILE SAMPLES | o w | RENAMIC SONE PENETRATION . REMARKS
W oy < PLASTIC e vauo} ’3‘: EMARK
= nl|S2| 8 20 40 60 80 100 "M owme M| 50 &
2a gizgl z L wp w w | 58 | cransizE
& lm| ¥ S22 a] @ |SHEARSTRENGTH kPa =
ELEY DESCRIPTION 15| & = = = O DISTRIBUTION
DEPTH é 5 i: > 8 o § O UNCONFINED + FIELD VANE Y (%)
£1= 2 |%°] & |e@ QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
Continyed From Previous Page v 20 40 80 80 100 2040 60 kwm3 |GR SA sI CL
SAND, trace gravel, trace to some siit o
and clay
Compact
Grey
1
Wet &6
141 SS 19
165
15 ss | 25 164
o 1 88 11
(sl+CLy
163
16 ] S8 29
162 ]
161
17| 88 26
[
160
i8] SS 24
159
o
158.1
28.4 SILT, some sand, some clay 158
Loose
19| SS 7
Grey
Wet
P 0 20 67 13
157
Continued Next P.
niinuec Next rage 43 %3, Numbers refer to 2

Sensitivity 1S5 (04) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Ministry of -
Transporation . .
Ontario THLS
RECORD OF BOREHOLE No BW-05 40F5 METRIC
W.P. 5198-06-00 LLOCATION N 5199 404.4 E 264 571.1 (Batchawana River Bridge) ORIGINATED BY E£S
HWY 17 BOREHOLE TYPE __ HQ/HW Mud Rotary COMPILEDBY __ AN
DATUM DATE 2010.10.28 - 2010.10.29 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W |RESISTANCE PLOT NATURAL . - REMARKS
dol g PASTC woswRe  UON0} X
= nl<8] @ 20 40 60 80 100 | conTenT ML 50 &
9lgl L | YiZE] z : b — wp w we| 2 € | GraNsiZE
olmn S12a| @ |SHEARSTRENGTH kPa
ELEV DESCRIPTION =1 = & |2 = — O DISTRIBUTION
DEPTH <15| 7| 3|38 £ |o UNCONFINED  + FIELD VANE ¥ %)
ez Z1E2C! © |e QUCKTRAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page Y 20 40 680 & 100 20 4 &0 knm® IGR SA St oL
SILT, trace to some sand, {race clay
Dense to Very Dense
Grey
Wet 156
155
20| S8S 43
d
154
153
152
21 S8 61
0 7 8 5
151
150
149
221 S8 47
148
147
i Next P;
Confinued Next Page +3 % 3. Numbers refer to

Sensitivity

20
55 (5) STRAIN AT FAILURE




Ministry of ‘
Transportation .

ONTMT4S 1185.GPJ  6/15/11

Ontario THURDER
RECORD OF BOREHOLE No BW-05 50F5 METRIC
W.P. 93-88-00 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 _Geodetic DATE 2010.10.28 - 2010.10.29 CHECKED BY JL
SOIL PROFILE SAMPLES | o w [BENAMIC CONE PENETRATION
W g, 4 PLASTIC ;:ggi‘;’; wauo| [ REMARKS
5 nl22] 8 20 40 60 80 100 |'™™T  conma M| 55 &
T % % = [ z 1 . . L : wp w iy 2 é" GRAIN SIZE
ELEV aiml ¥ 125 © |SHEARSTRENGTHkPa
DESCRIPTION == & b I = O DISTRIBUTION
DEPTH sl|3 = > | 28| < |O UNCONFINED + FIELD VANE ¥ %)
=1z Z|2°] I |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page “ 2 40 60 80 100 20 40 &0 kwm 3 |GR SA S| CL
SILT, trace to some sand, trace clay
Very Dense
Grey
Moist 146
231 SS 50
a
144.8 145
N
a7 End of sampling at 41.7m and start \
OCPT \
144
143.6
42.9 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 refer to

20
Sensitivity 15 (04) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Ministry of -
Transportation . l
Ontario TreLREER
RECORD OF BOREHOLE No BW-06 10F5 METRIC
W.P. 5198-06-00 LOCATION N5 199 395.2 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
DYNAMIC CONE PENETRATION
SOIl. PROFILE SAMPLES o W {RESISTANCE PLOT ) NATURAL : - REMARKS
i %5} < PLASTIC N LIQUID
[ o] LT MOISTURE ) E 5 &
5 wnl<8l & 20 40 60 80 100 CONTENT 5O
Slel L | 212E] = . ! . : : we w we| 22 | oranNsize
ol @ 2192851 © |SHEAR STRENGTH kPa
ELEY DESCRIPTION =S S 2|23 = O DISTRIBUTION
DEPTH é 35 t > 8 o) § O UNCONFINED + FIELD VANE Y (%)
£z z1E2C! @ le quckTRAXIAL X LABVANE | WATER CONTENT (%)
186.5 w 20 40 60 80 100 20 40 80 wm3 ler sa s1 cL
0.0 BRIDGE DECK
186.2 25mm of asphalt over 275mm of
0.3 concrete
186
185
184
RIVER SURFACE
182.9 183
3.6 WATER
182
181
180
RIVER BED
179.1
7.4 SAND, some gravel, trace silt and 179
clay
1 S8 3 o
Very Loose to Compact
Brown
Wet
2 SS 10 178 (e] 37 59 4
Gravelly sand layer at 7.9m
(S1+CL)
3 S8 10 o
177
Continued Next Page 20
+3 % 3. Numbers refer to 15¢5
X7 Sensitivity @5 (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Ministry of -
Transporiation . l
Ontario THUREMER
RECORD OF BOREHOLE No BW-06 20F5 METRIC
W.P. 5128-06-00 LOCATION N & 199 395.2 E 264 587.3 (Balchawana 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
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W IRESISTANCE PLOT NATURAL REMARKS
W 5 & st (SRR weuo | =
5 wigs| o 20 40 60 80 100 ™™ comea 7| 5O &
2lEl o] S12E] z R ema—— — wp w wo| 24 | cransize
ELEV DESCRIPTION g o] & 2 2sa g SHEAR STRENGTH kPa . e DISTRIBUTION
DEPTH s % P > 8 % < O UNCONFINED + FIELD VANE Y (%)
s1% Z|E©| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page v 20 40 60 80 100 20 40 60 kN/m 3 |GR SA SI CL
SAND, trace to some gravel, trace silt s S8 1
and clay
Loose to Compact
Brown 176
Wet
5 SS 8 17 82 1
{SI+CL)
6 BN 8 175 o
71 88 10 qd
174
8 S8 11
173
9| 8S 11 [ 7N 2
(Si+CL)
172
5 ) 10| S8 12 [
ecoming grey 71
170
kN Ss 13 o 26 71 3
Gravelly sand layer at 16.5m
(S1+CL)
169
121 88 14 [}
168
167
131 SS 18 D
Continued Next Page 20
+3 %3, Numbers refer to 15¢5

Sensitivity

10

(%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Ministry of R
Transportation .
Ontario
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 | RN GNE EENETRATION ‘
VI I PLASTIC :2;;’;’;6 vauo | £ REMARKS
5 w521 3 20 40 60 80 100 BT conent MMT 5 O &
olg 4izg| z e e we w w | 3¢ | cramsie
ELEV &lm| # 2125 @ |SHEARSTRENGTH kPa
DESCRIPTION 1Sl s 2|58l E e DISTRIBUTION
DEPTH é 5 “ > 8 & <>( O UNCONFINED + FIELD VANE . y (%)
I Z1ZC| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page v 26 40 60 80 100 20 40 80 km3 IGR sA S CL
SAND, trace to some silt and clay
Compact
Grey
Moist 166
4| 8S | 25 °
165 0 86 14
(Sh+CL)
164
151 88 18 o
163
6] SS | 31 162 o]
161
17 8S | 20 °
160
181 S8 26 159 < 0 55 43 2
Siity sand, trace clay layer at 27.2m
158
18] SS 15 ]
157
Continued Next Page 20
+3 x3. Numbers refer to

Sensitivity

165 (04) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Sensitivity

20
155 (04) STRAIN AT FAILURE

Ministry of _
Transportation . l
Ontario
RECORD OF BOREHOLE No BW-06 40F5 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  [RrNAMIC CONE PENETRATION
Wel| 2 PSR MR Leun = REMARKS
B HOISTURE . —
o IR 20 40 60 80 100 ™7 coenr M7 Z O &
215 izl z e e wp w w | 5% | cransize
Sim| ¥ 251 2 JSHEARSTRENGTH kPa
ELEV DESCRIPTION I Z|lzg| & ——— DISTRIBUTION
DEPTH é 5 t > 8 o) g O UNCONFINED + FIELD VANE Y (%)
sl e z|EC| ©§ |® QUOCKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page & 20 40 80 80 100 20 40 80 kNm3 JGR SA 81 CL
SAND, trace to some silt, trace clay
Compact
Grey
1559 Moist L 156
30.6
SILT, trace sand, trace clay
Very Dense to Dense
Grey
Wet
155
20| SS 46 q 0 4 89 7
154
163
152
21| SS 33
151
150
149
22| SS 53 q
148
147
Continued Next Page
+3 x 3. Numbpers refer to




ONTMT4S 1185.GPJ  6/15/11

Ministry of -
Transportation . l
Ontario THUNBER
RECORD OF BOREHOLE No BW-06 50F5 METRIC
W.P. 93-89-00 LOCATION N 5199 395.2 E 264 587.3 (Balchawana River Bridge) ORIGINATED BY _ES
HWY 17 BOREHOLE TYPE _ HQ/HW Mud Rotary COMPILED BY AN
DATUM _Geodetic DATE 2010.11.01 - 2010.11.01 CHECKED BY JL
SOIL PROFILE SAMPLES | o w |RINAMIC CONE PENETRATION
[T 2 PLASTIC :{';;U:;;; LU E REMARKS
=
E nl|22] 3 20 40 60 80 100 "7 cowwr  WMT| 5O &
216 w wlzgl z ! : . ! : wp w we| 28 | cransize
SN I} 31298 O ISHEAR STRENGTH kPa
ELEY DESCRIPTION =13 & 228 b O———— DISTRIBUTION
DEPTH é ] i > 8 5 <>( O UNCONFINED + FIELD VANE ¥ (%)
=1z z|EC| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 60 k/m 3 IGR SA St CL
SILT, trace clay
Very Dense
Grey 146
Wet
23] S8 55 o 0 0 ¢t 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.
. 20
+3 x 3. Numbers referto 1545

Sensitivity 10

(%} STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Ministry of -
Transporiation . l

Ontario THLISY
RECORD OF BOREHOLE No BW-07 10F6 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
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w .
g’ " ? RESISTANCE PLOT& PLASTIC :2‘7;\)& Laup o }i REMARKS
5 AEEIR: 20 40 60 80 100 |7 com M| 5O &
21l W 912 z Epe— L : wp w we| P8 | cransize
ELEV c & ol ¥ 3 25 f__? SHEAR STRENGTH kPa AP DISTRIBUTION
DEPTH DESCRIPTION S13| £ | S{83| £ |o UNcONFINED  + FIELDVANE . %)
£1Z z[gCl @ |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
186.4 ‘ w 20 40 60 80 100 20 40 60 «wNm3 lGrR sA 81 L
LRl ASPHALT: (50mm) a
CONCRETE: (156mm) . b
185.8 i : a 186
0.5 SAND, trace gravel, some silt and
clay, occasional cobbles
Compact
Brown 1 Ss 26 o
Moist
(FILL) 185
2 SS 21 )
184
3 S8 11 o] 1 77 22
(St+CL)
183.3
3.0 SAND, coarse grained, trace gravel,
{race silt and clay o v
Loose to Compact . 4 88 18 = 183 9
Brown ’
Moist
5 S8 g o
182
6 S8 4 o] 7 92 1
(SHCL)
181
71 8S 9 [s)
Silty sand layer at 6.0m
Becoming grey .
Wet 18| ss| 4 180 0 69 29 2
179
9 SS 9 o
178
0] ss| 8 7 5
Continued Next Page 20
+3 %3, Numbpers refer to 15¢5

Sensilivity % (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of -
Transportation . l
Ontario THURRRR
RECORD OF BOREHOLE No BW-07 20F6 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 _ Hollow Stem Augers and HQ/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.22 - 2010.10.23 CHECKED BY Ju
SOIL PROFILE SAMPLES | o w | PEAMIC CONE EENETRATION
] P PLASTIC NATURAL LQuUID = REMARKS
[ (Q (5 e MOISTURE ar e T A
g n|Z85 an 20 40 60 80 100 " CONTENT s O
218 Blzgl z e wp w we| 58 | cramsize
ELEV Sim| ® S125851 @ ISHEARSTRENGTHkPa
DESCRIPTION == > - I = O DISTRIBUTION
DEPTH é 35 - > 8 &) g O UNCONFINED + FIELD VANE y (%)
o2 z|E©] @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 &0 100 20 40 60 kNm 3 IGR sA Sl CL
SAND, trace gravel, trace silt and
clay, occasional cobbles
Compact 176
Grey
Wet
111 S8 25
175
174
121 88 15 >
)
3
1
3
0
N 73
0
&
‘.‘
3
‘ﬁ
131 88| 15 §
‘3
»3._!
i-i 172
b
e
{
i
3
‘.‘.
B
"'_‘
o7
141 85 | 19 i ° 3 95 2
i Si+CL)
g (
‘ﬁ
o
1
N
Vi 170
&
2
5
‘ﬁ
g!
i
151 S8 23 2! o}
§
By 169
I
3
‘.‘
N
'ﬁ
.2!
i
>
H 168
’g 8
16 | S8S 24 "i‘ o]
=
i
‘_‘
",!
§
Ny 167
.3
q
:
N
"!
Continued Next Page 20
+3 3. Numbers refer to 15¢5




ONTMT4S 1185.GPJ  2/18/11

Ministry of -
Transportation . .
Ontario THLSNDER

RECORD OF BOREHOLE No BW-07 30F6 METRIC
W.P. 5198-06-00 LLOCATION N5 199 396.0 E 264 610.3 (Balchawana 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
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
§o| 2 [FOONEROT = pasn TR ol | REMARKS
= nl2g| @ 20 40 60 80 100 | cowew ML 50 &
218l | ¥12E] 2 : : . — wp w we| 28 | GRansize
ELEV DESCRIPTION & al o 2 % a8 8 SHEAR STRENGTH kPa DISTRIBUTION
DEPTH < A 513 8| £ |O UNCONFINED  + FIELDVANE ¥ %)
g £12°] O |e QUICKTRIAXAL X LABVANE WATER CONTENT (%)
Continued From Previous Page ¥ 20 40 60 80 100 20 40 80 kNm 3 IGR SA St CL
SAND, some siit and clay 17§ SS 25 ; ©
Compact to Dense b
Grey i 166
Wet &
[
D
"E
é
H
3
4
N 165
18| S8 43 O 0 88 12
(Si+CL)
164
191 S8 33 Ie]
i
N 163
i
i
3
':
3
‘1
N
l-i 162
;
A
20| SS 25 ;2: p
3
i
{
o
o 161
A
g
"Z
]
21| 88 | 20 K o
M 160
»}
"':
|
i
»}!
H
3
i
B 159
‘.‘
g
[ o
221 88 28 2! 0 79 21
“'.i {Si+CL)
%
‘.‘
{
%
157.9 :\i 158
28.5 SILT, some sand, trace clay '.i
Compact 0}‘
Grey :Xi
Moist ‘-_.
g
23| ss | 26 i o
"} 157
e.:
"1
Continued Next Page 20
1+ 3 % 3. Numbers refer to 15-E85

Sensitivity 7> (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Ministry of Bl
Transportation . .

Ontario
RECORD OF BOREHOLE No BW-07 40F6 METRIC
W.P. 5198-06-00 LOCATION N5 189 396.0 E 264 610.3 (Batchawana River Bridge) ORIGINATED BY ES
HWY 17 BOREHOLE TYPE _ Holiow Stem Augers and HQ/HW Mud Rotary COMPILED BY AN
DATUM DATE 2010.10.22 - 2010.10.23 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x Y |RESISTANCE PLOT & pastc | NATURAL LauD - REMARKS
= %) 2:) umT, MOISTURE u;ﬁ EE &
o n|<LE @ 20 40 60 80 100 ¥ CONTENT ' z O
=B ¥ Ll12E| z e wp w w | 59 | cramsize
ELEV o 31925 © |SHEARSTRENGTH kPa
DESCRIPTION =1 = 2123 = O DISTRIBUTION
DEPTH ] b >135 g |o UNCONFINED + FIELD VANE Y (%)
- Z|EC| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 km 3 |GR SA SI CL
SILT, some sand, {race clay
Compact to Very Dense
Grey 156
Wet
241 S8 57
155
251 SS 78 ¢
154
153
26| SS 47 b
152
27| ss | 28 151 o 0 10 8 5
150
281 SS 51 o]
149
148
147
20| ss | a1 |H] o 0 1 8 11
Continued Next Page 20
+3 % 3. Numbers refer to 15$5

Sensitivity B (%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ 2/18/11

Ministry of -
Transportation . l
Ontario THURRESR
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) ORIGINATED BY ES
HWY 17 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 o [RYNAMIC CONE PENETRATION
W o, z PLASTIC »Tg?é’:s vauo | E REMARKS
- Zlel A ‘
- NEEIR 20 40 60 80 100 ™7 cowmr ML 50 &
Sl wi=iEl 2z T L wp w we| 58 | cransize
v aly W 3185 O JSHEAR STRENGTH kPa
ELE DESCRIPTION =13 & £ = S DISTRIBUTION
DEPTH S12| & | 3[38] S |0 UNCONFINED  + FIELDVANE y %)
£z z2|2©] 0 |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
> 15 =
Continued From Previous Page v 2 4 60 & 100 20 40 &0 knm 3 JGR SA sI CL
SILT, some sand, trace clay
Compact
Grey 146
Wet
145
144
30| S8 18 »]
143.1
433 £nd of sampling at 43.3m and start 143
DCPT \
142
141
140
139 /
138 \\
137 \

Continued Next Page

+

3

WX

3.

Numbers refer to
Sensitivity

20
189S %) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Ministry of R
Transportation . l
Ontario fpoyynd
RECORD OF BOREHOLE No BW-07 6 OF 6 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 _ Hollow Stem Augers and HQ/HW Mug Rotary COMPILED BY AN
DATUM DATE 2010.10.22 - 2010.10.23 CHECKED BY JL
SOIL PROFILE SAMPLES | o w o |RYNAMIC CONE FENETRATION .
W e z PLASTIC A')‘S‘T;‘TE’QE vauin *3—: REMARKS
£ n|22| 3 20 40 6 8 100 |7 cowewr W7 50 &
Slel w| 9128 2 ' . ! y : wp w we| 58 | cransize
oy 21251 © |SHEARSTRENGTHKPa
ELEV DESCRIPTION =1 = & R = P Qe DISTRIBUTION
DEPTH A b > 8 5 < O UNCONFINED + FIELD VANE Y (%)
1z 22| © le quickTRiAXAL x LaBVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 80 8D 100/ 20 40 60 km3 JGR SA SI CL
136 <
135.4
50.9 END OF BOREHOLE AT 50.9m ON
CONE REFUSAL.
Piezometer installation consists of
18mm diameter Schedute 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 2

Sensitivity

155
10

(%) STRAIN AT FAILURE




ONTMT4S 1185.GPJ  2/18/11

Ministry of -
Transportation . l
Ontario HE
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 PENETRATION
SOIL PROFILE SAMPLES x uz,l RESISTANCE PLOT e MR - REMARKS
%) MOISTURE ) T
= nl22| 9 20 40 60 80 100 [T owew | 5O &
21l w | 912E]| 2 - : ! ! . wp w we| DL | cransize
ELEV DESCRIPTION & ol g 2 Sa g SHEAR STRENGTH kPa A DISTRIBUTION
BEPTH < 2 S128 S | O UNCONFINED ~ + FIELD VANE y %)
12 Z|E2C| © |e QUCKTRAXAL X LABVANE | WATER CONTENT (%)
186.4 ul 20 40 60 80 100 20 40 60 xNim3 JGR SA SI CL
00]  DCPT conducted 0.4m South of
Borehole BW-07
186
185
Start DCPT at 1.5 m /
184
183
182
181
180
179
178
177
Continued Next Page 20
+3 %3, Numbers refer to

Sensitivity

155
10

(%) STRAIN AT FAILURE
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Ministry of —
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No BW-07D 20F3 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 PENETRATION
SOIL PROFILE SAMPLES | o w | RESITANGE PLOT . REMARKS
E » 5 PLASTIC | ot vt . ':E
5 A 5| » 20 40 60 80 100 ™7 covew  WMT| 50 &
218 w| 3|25| & [shearstrencTHIR P . M| T | SR
ELEV DESCRIPTION = § = <_il z8 = a DISTRIBUTION
BERTH AEIRE S138| < |© UNCONFINED  + FIELDVANE ¥ %)
sz z|%C] © |e QuckTRAXAL x LABVANE | WATER CONTENT (%)
5 H ; =5
Continued From Previous Page w 20\40 60 80 100 20 40 60 kN/m 3 GR SA SI CL
176 ™
175 r
174
173
172
171
170 >
169
168
167 \
Continued Next Page 20
+3 % 3. Numbers referto 15805

Sensitivity 1o (%) STRAIN AT FAILURE
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Sensitivity o (%) STRAIN AT FAILURE

Ministry of BB
Transportation . l
Ontario THLRR
RECORD OF BOREHOLE No BW-07D 30F3 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 _ Dynamic Cone Penetration Test COMPILED BY AN
DATUM DATE 2010.10.24 - 2010.10.24 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE S w
AMPLES g |3 RESISTANCE PLOT = asme MR - REMARKS
= Q Lt MOISTURE war| £ & &
£ nl<s| & 20 40 60 80 100 CONTENT ERY]
215 w QizE] z : ! . . 1 wp w wi | 2% | GRansize
[ ) 125 O |SHEAR STRENGTH kPa
ELEY DESCRIPTION 12 & 2|2 £ p—re—— O DISTRIBUTION
DEPTH 2R >1258 < | O UNCONFINED ~ + FIELD VANE y %)
ez zlgol @ le auckTRAXAL x LaBVANE | WATER CONTENT (%)
Continued From Previous Page - 2040 80 80 100 20 40 60 km 3 JGR SA sI CL
166.2
201 END OF DCPT AT 20.1m UPON
CONE REFUSAL. 186
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.1m
THEN ASPHALT TO SURFACE.
3.3 f 2
4+ %3 Numbers refer to 15¢5
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Ministry of B
Transporiation . l
Ontario
RECORD OF BOREHOLE No BW-08 10F 3 METRIC
W.P. 5198-06-00 LOCATION N5 199 389.9 E 264 6124 (Batchawana River Bridge) ORIGINATED BY ES
HWY i7 BOREHOLE TYPE _ Hollow 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 |RESAMIG RS SFNEIRATION o
G g = PLASTIC :gg?ﬁ'e woun | = REMARKS
5 w251 8 20 40 60 80 100 | comwmr W] 5O &
2{el o | 8122 2 Y ; ! ' . wp w we| 5L | oransize
e oles| @ |SHEARSTRENGTHkPa
ELEY DESCRIPTION izl 5| 2182 & S DISTRIBUTION
DEPTH § 3 {\_' > 8 S <>( O UNCONFINED + FIELD VANE y (%)
El < Z|EC! @ }e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
186.3 w 20 40 60 80 100 20 40 60 wWm3 |GR SA St CL
88 ASPHALT: (50mm)
SAND, trace to some gravel, trace silt 186
and clay 1 88 36
Very Loose to Dense
Brown
Moist
(FILL) 21 ss | 1 o
185
3 8S 4 o 2 96 2
(Si+CL)
184
4 SS 3 o
183.3
3.0 SAND, trace to some gravel, trace to
some silt and clay
Very Loose to Compact 51 85 | 14 183 fel
Brown
Wet
8 88 7 o] 16 83 1
182 (S+CL)
7 88 5 o
181
8 SS 3 o
g|ss| 3 180 o
Becoming grey
179
10| SS 8 © 0 89 "
(Si+CL)
178
177
11 ] 88 2 o 0 34 61 5
Siity sand layer at 3.1m

Continued Next Page

20
155
10

+3 % 3. Numbers refer to

Sensitivity (%) STRAIN AT FAILURE
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Ministry of -
Transportation . -
Ontario eyl
RECORD OF BOREHOLE No BW-03 20F3 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 JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © ;‘ RESISTANCE PLOT rene | NATRA ous - REMARKS
] . MOISTURE P - X
5 0l % 5 % 20 40 80 80 100 a CONTENT w5 0 &
P18l w| 9|2E 2 R STRENGTH kPa y wp w we| 58 | cramsize
ELEY DESCRIPTION clel | 2|29 8 [SHEARS GTH kPa ————— i DISTRIBUTION
DEPTH 2|3 Fa >z 3 < | O UNCONFINED ~ + FIELDVANE y (%)
£l = Z12C| © |e QUICKTRAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page H 20 40 60 80 100 20 40 60 «wvm3 [GrR sA 81 CL
SAND, trace to sorme gravel, trace silt
and clay, occasional cobbles
Compact 176
Grey
Wet
121 8S 20 o
175
174
131 8S 14
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 159h5

Sensitivity 10

(%) STRAIN AT FAILURE
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Sensitivity

‘5%5 (%) STRAIN AT FAILURE

Ministry of -
Transportation . l
Ontario feovepliagund
RECORD OF BOREHOLE No BW-08 30F3 METRIC
W.P. 93-88-00 LOCATION N5 199 389.9 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 _Geodetic DATE 2010.10.21 - 2010.10.21 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W RESISTANCE PLOT NATURAL
) X PLASTIC e uauo f = REMARKS
5 n | < % % 20 40 60 80 100 LT CONTENT Rl B &
218 wl| SI2E]| 2 \ p—— ' : vip w we| 2L | cransize
ELEV DESCRIPTION & ol & 2128 8 SHEAR STRENGTH kPa L DISTRIBUTION
DEPTH < RS 5135 < | O UNCONFINED — + FIELD VANE y )
== Z|2C| B |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page - « 20 40 60 80 100 20 40 €0 kN/m 3 {GR SA SI CL
166
165 \
164
163 (
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 x 3. Numbers refer to oy




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

Appendix B

Laboratory Test Results
(present investigation)
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Ten Bridge Rehabilitations and Two Bridge Replacements

GRAIN SIZE DISTRIBUTION

FIGURE B1

SAND FILL

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 1(‘)0 8|050 4'0 3|0 16 108 4 3 3/8“11;2“ 3;;4“ 1|" Hlfz' %‘41‘/4"6"
100 ﬁ*"*fﬁ::ff" 1
o (AT
90
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/ 9f [
80 /
70
pd
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e /6
5]
P4
L 50
l.._
&
S i
[11)
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20 /
10 /I
0 Il
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM ‘ COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ BW-01 1.07 185.27
b ¢ BW-07 2.59 183.76
A BW-08 1.83 184.50
W.P# .5198-06-00....... . l

Prepared By AN....................
CheckedBy .RPR..................

THURBER




Ten Bridge Rehabilitations and Two Bridge Replacements

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

FIGURE B2
GRAIN SIZE DISTRIBUTION
SAND
U.8.S. Sieve size, meshes/inch Size of openings, inches
200 1(?0 6‘050 4,0 30 16 108 4 3 38 3,/’4\V1|“ 112" 3" 41/4" 6"
100 : »':F*= .:: ; el
F/« ?/E’/
90 h ( 7] =
80 i
70
2 4
<
IE 60
@
il
% 50 é
e / [ 7&
Z
O
& 40
AN ]
¢ ;
30 /
20
10 # //Q
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-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
0} BW-02 12.50 173.85
& BW-03 9.09 177.42

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, meshes/inch

Size of openings, inches

20 100 8050 40 30 16 108 " 3oHE Wi TAYES
100 %/%::ﬂ—
90
/ 1
80 it // * ’"
70 il
: /
<
I—I— 60
o
1)
pd
i 50 I
- /
Z
8 40 | /
& I /
[+
30
0 { o
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ] MEDIUM ] COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ BW-03 12.90 173.61
x 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
o] BW-04 26.16 160.41

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 B4

SAND

U.8.5. Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 382 a1 1w 34147 6"
100 1 1 1 ; i A 1 1 re 1 L 1
il il
90 8 ]
/ 4&”
80
70
L LA
60 /
il
z
T 50 i 7\(
: i
3
O a0 /
& 7 ]
0.
30 é /
; /7/
10
O =il
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and GLAY FINE IMEDIUM! COARSE FINE COARSE | ppi £
FINE GRAINED SAND GRAVEL SIZE
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
el BW-06 13.82 172.66

Prepared By 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 g2 w1t 1T 3" 41/4" "
100 1 fﬁ AA_ ‘;‘_—‘ Il —1‘— 1 L 1 1 L
i
90 7
HLAL A F
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70 ;{
: I
<
E w0
: L
u
=z
o 50
= /
=
. // ]
h 40
g ]
30 /
20
10 /‘ B
o ﬁ/{
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE [ MEDIUM [ COARSE FINE COARSE | ompLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BW-06 21.44 165.04
X 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
o) BW-08 411 182.21
W.P# .5198-06-00........ . l
Prepared By AN.................... THLIRBER
Checked By .RPR................ .




Ten Bridge Rehabilitations and Two Bridge Replacements

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

GRAIN SIZE DISTRIBUTION FIGURE B
U.8.S. Sieve size, meshesfinch Size of openings, inches
2(')0 1(!)0 6’050 4]0 30 16 10? 4 ? 3/'8"1.1?’ 3,";1" 1'" Sil/2' 3"41[/4" G'
100 @
V]
90
80 /
70
z
g
= 60
o
% /
T 50 H
"_ j
>
]
g w0 m /
]
a
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 | ompt E
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE  DEPTH (m) ELEV. (m)
® BW-08 7.92 178.40
W.P.# .5198-06-00..... ...
PreparedBy AN................ ... THURBER

Checked By .RPR.................
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Ten Bridge Rehabilitations and Two Bridge Replacements

GRAIN SIZE DISTRIBUTION

FIGURE B7

SILTY SAND

U.S.S. Sieve size, meshesfinch

200 1?0 6050 40 30

Size of openings, inches

16 108 4 3 3/8"1/;2” 3”4“ 1'" 1 1|/2' 34 1/47 6"
100 § —.' L 1 1 1
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20
10 m
0 g
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ] MEDIUM } COARSE FINE COARSE | opmE
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
e BW-08 945 176.88
W.P.# .5198-06-00......... . l

Prepared By .AN..................
CheckedBy .RPR.................

THURBER
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Ten Bridge Rehabilitations and Two Bridge Replacements

GRAIN SIZE DISTRIBUTION

FIGURE B8

GRAVELLY SAND

U.8.8. Sieve size, meshesfinch

Size of openings, inches
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GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM l COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BW-03 16.71 169.80
b4 BW-06 16.86 169.62
W.P# .5198-06-00...... ..
Prepared By AN.................... THURBER
Checked By .RPR.................




Ten Bridge Rehabilitations and Two Bridge Replacements

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

GRAIN SIZE DISTRIBUTION FIGURE B9
SILTY CLAY
U.S.8. Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 30 16 108 4 3 382 a1t ot 3" 44/47 6"
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FINE GRAINED SAND GRAVEL SIZE

LEGEND

SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ BW-02 36.88 149.47
X BW-02 39.93 146.42

W.P.# .51988-06-00........ . .

Prepared By AN ... THURBER
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Ten Bridge Rehabilitations and Two Bridge Replacements

GRAIN SIZE DISTRIBUTION

FIGURE B10

SILT/SANDY SILT

U.8.S. Sieve size, meshes/inch

Siz

e of openings, inches
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GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUMI COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BW-02 33.83 152.51
b ¢ BW-02 42.98 143.37
A BW-03 31.95 154,56
* BW-03 38.05 148.47
® BW-04 29.21 157.37
Lo BW-04 35.30 151.27

Prepared By AN.......... ... ... THURBER
CheckedBy .RPR.................




Ten Bridge Rehabilitations and Two Bridge Replacements

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

FIGURE B11
GRAIN SIZE DISTRIBUTION
SILT/SANDY SILT
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FINE GRAINED SAND GRAVEL SizE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)

] BW-05 29.21 157.33
X 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
o BW-07 38.93 146.42

W.P# .5198-06-00..... ... . l

Prepared By AN... ... THURBER
CheckedBy RPR................ ..
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Ten Bridge Rehabilitations and Two Bridge Replacements

ATTERBERG LIMITS TEST RESULTS

FIGURE B12

PLASTICITY INDEX
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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

Misistry of
Transportation snd
Communications

Onlario
RECORD OF BOREHOLE No 1 METRIC
WP 910~62-09 LOCATION Sta. 16 + 837.0; 10.4 m Lt. of Buwy. 17 € ORIGINATED By _MLP
DIST 18 Hwy_ 17 BOREHOLE TYPE __Cone Test, N-Casing COMPILED BY __MLP
DATUM Geodetic DATE 87 06 18 CHECKED BY P2
w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &5 | % | RESTANGE plor e Nawma
g2 v LIMIT MOISTURE LimeT :0 REMARKS
b S0 | » 20 40 60 80 100 CONTENT z=
Qe 4] = z ) N N N i Wp 'Y, W, Sw &
ELEV . Ela| w| 2|28 | & [sHEAR STRENGTH e 4 2 | GRAIN SIZE
DEPTH DESCRIPTION 2131 2| 21381 % lounconmnes  + FiEw vane WATER CONTENT ()] 7 DISTRIBUTION
é z 5 | &Y 1§ |e QUICK TRIAXIAL  x LAB VANE (% (%)
185.6 Ground Surface 1 - w 0 20 30 GR SA SI CL
0.0 Sand X S
Some Silt y
- o
trace gravel, trace clay 1 ss 7 / 48311 2
183.9 Loose (Fill) TS5 T 1o 184
7 : X
;o 3] SS |16 = o 11 79 (10
. 87 6 19
s 40 ss | 13
. 182
- >
Oce, CobblesHzs1™ 51 55| 13 0 72 28 (0)
> . 180
Sand e
QOccasional Silt Zones _D 6] s8 9
Occasional Gravelly -
Zones Poa 178
- V
Occasional Cobbles O 7; S8 10 \ ° 190 8 1
Loose to o )
Dense L 8| sS 7 1 o 23 32 43 2
. 176
N
{Lacustrine) S
el 9] ss | 37 <
B T —
» 174
3.0 5 -110] 51 25 Z
12.6 End of Borehole j
172
<«
170.7 "~
14.9 End of Cone Test

20

+3, x5 Numbers refer to 5 4 5 (o) STRAIN AT FAILURE
Sensitivity 10




OFFICE REPORT ON SOIL EXPLORATION

Cntaro

Ministry of
Transportation and
Commonications

910-62~09

RECORD OF BOREHOLE No 2

METRIC

¥

Sensitivity

W P LOCATION Sta. 16 + 800.0; 10.0 m Lt. of Hwy.l7 <& ORIGINATED BY_MLP__
DIST 18 pwy 17 BOREHOLE Typg  Cone Test, N-Casing COMPILED BY MLP
DATUM Geodetic DATE 87 06 15 cHECKED BY 0

o w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 0 o 3 | RESSTANCE PLOT NATURAL &
ez PLASTIC  pmoisTuRe  LIQUID — REMARKS
=4 O LY CONTENT  LemiT -0
= w | 20 v 20 40 60 80 100 z= &
9 @ g o= = 1 1 1 ! 1 Wp W W, :E
ELEV DESCRIPTION Slal 21 |50 O |SHEAR STRENGTH e+ —— GRAIN SIZE
DEPTH 15T E 8(23 g |0 UNCONFINED  + FIED VANEN oo oo o by DISTRIBUTION
g1z 5 | &Y | & |ecuck TRAXAL  x 1AB VANE (%) (%)
183.2| River Surface 1% - ¥ w GR SA §! CL
0.0 - =
- 182
Water __':
] — 180
179.4 River Bed —
3.8 o
- v
. 1 $si 15 g
B U 178
Occ. Cobblestel 5] s5] 19
NSRS
Sand Ty 4l sSl8 176
Oce. 8ilt Zones . Y
Occ. Gravelly Zones .
Oce. Cobbles O 5 S8 9
Loose to 0 ’ 174 {
Compact -
(Lacustrine) R 64 Ss| 11
e
" 17 a
Oce. Cobbies ARl 71 ss] 11
-
.
- 81 §s| 11 170
.- 1.9 SSi 12 z\,
' 168] C’-
L I0] s5[ 11 \k
- 166
i ST I
T,
- +:
163.7 {12 s8] 15 164
19.5 End of Borehole
Vne Test
Bebw Caging
162 BN
161.2 ™~
22.0 End of Cone Test
+3. x5 . Numbers refer to 20

15 05 {%) STRAIN AT FAILURE
10



OFFICE REPORT ON SOIL EXPLORATION

Y

Ministry of
Transpenation and
Commanications

RECORD OF BOREHOLE No 3 METRIC
w P 910-62-09 LOCATION Sta. 16 + 770.0; 10.0 m Lt. of Huy. 17 & ORIGINATED B8y _ MLP
DIST 18 mwy_ 17 BOREHOLE Typg ___Cone Test, N-Casing compiLep sy __ MLP
DATUM Geodetic DATE 87 06 13 CHECKED By ___ DD
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ;m g RESISTANCE _PLOT onsric NATURAL £
g2 1 LT HONTORE LT ':O REMARKS
- S0} » 20 40 60 100 CONTENT z 2
Ole o = - 1 f f 1 Wp W W, S &
ELEV R a8 w| 298| & [SHEAR STRENGTH USRI — 2 | GRAIN SIZE
DEPTH DESCRIPTION 15123 8(23 g |O UNCONFINED  + FIED VANEL oo o0 w7 DISTRIBUTION
é z 5 | &© D |® QUICK TRIAXIAL  x LAB VANE i {%)
183.2 River Surface « - Y s 10 20 30 GR 5A §1 CL
0. = =
= 18
Water ———
179.8 River Bed - 180,
3.4 o
. iT5s 0 o 79 19 (2)
-'; 2] ss | 41 178 3 o 56 46 (0D
Sand TS T o 15 84 (1)
QOcc. Silty Zones
'?. 41 88 16
Occ. Gravelly Zones 176
Occ. Cobbles o 51 g8 il l
* ok
Loose to ‘.
Dense °. 6, 88 10 174
(Lacustrine) Q
- 714 88 7 o 6 93 (1)
o
. 172
'.0 \
C.'] 88§ |11
‘A
.. 170
or I9TS8 T 12 \>
* o
- <&
.7 \>
167.8 2 10] ss | 19 168 < o 9 88 (3)
15.4 End of Borehole \
166.8
16.4 End of Cone Test

+3’ x5 Number‘s refer to
Sansitivity

20
15 -5 {%} STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Ministry ot
Vransportation and
Communications

Ontario
RECORD OF BOREHOLE No 4 METRIC
w P 910-62-09 LOCATION Sta. 16 + 735.0; 10.0 m Lt. of Hwy. 17 3 ORIGINATED BY  MLP
DIST 18 HWY 17 BOREHOLE TYPE Cone Test, N-Casing COMPILED BY MLP
DATUM Geodetic DATE 87 06 22-23 CHECKED BY DD
o wt DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Ui 3 RESISTANCE PLOT NATURAL o
22 3 PLASTIC  moisture LIGUID | 4 T REMARKS
= 20| © 20 40 60 80 100 |'™T contenr umr} SO
o b1 - . i 4 1 i £5 &
e Yilak 2 Wp W W, :);
ELEV DESCRIPTION & la| & 3 Z% O |SHEAR STRENGTH L GRAIN SIZE
DEPTH e El x| ¢ 36| 5§ o unconenep #FIED VANE | b o TENT (9 y |DISTRIBUTION
glz 5 | &9 @ |eouck raxar  x tas vane |W NTENT (%) {%)
185.3 Ground Surface 1%} - w GR SA S1 CL
¢.0 Sand S
Some Silt
trace gravel, trace clay 1]ss 184
Loose (Fill)
18%.2 ( ES X
: - 7629
.1 3]8s 6
N .
41 88 11 182
>
O3
Sand - SS 12
180 \
Occ. Silt Zomnes ; . ?
Occ. Gravelly Zones . ! T ss %6 .
Occ. Cobbles - 7
. 178
V28
Loose to . 7,88 bh >
Dense . </
(Lacustrine) L.H 8lss | 14 176
D
. 91 S8 16
. 174
v O
“ o
172.7 1101 88 22
12.6 End of Borehole
172] [
170
168, 2 C
17.1 End of Cone Test

+3, x5 ; Numbers refer to
Sensitivity

20
159-5 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON S50OiL EXPLORATION

Ontario

Ministry of
Transportation and
Communications

RECORD OF BOREHOLE No 5 METRIC
w P 910-62-09 LOCATION Sta. 16 + 735.0; 13.0 m Rt. of Hwy. 17 < ORIGINATED By MLP
DIST 18  wwy__ 17 BOREMOLE TYpg _Cone Test, N-Casing COMPILED BY __ MLP
DATUM Geodetic DATE 87 06 23 CHECKED By __ DD
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | 2 |Ricietance “piot NATURAL -
[ < PLASTIC  pojsture tiouip ] . T REMARKS
< O LT CONTENT LIMIT =
= w | 20 © 20 40 60 80 100 Zz=
O« o S I WAL WA Wp w w, | 5o &
ELEV DESCRIPTIO Fla| w| 2|95 & [sHEAR STRENGTH e et 2 | GRAIN SIZE
DEPTH N =13 Z | $|38] & |ounconmneo  + piEwD vane WATER CONTENT (%) 7 DISTRIBUTION
g1z 5 [ &Y | © |equick TRIAKAL  x LA VANE {% (%)
185.6 Ground Surface » £ v 10 20 30 GR SA Si CL
0.0 Sand
Some Silt
trace gravel, trace clay 1] ss | 14 o 18315 1
Compact (Fill) .
183.8 P 2] 8s | 13 184] 5 08119 0
1.8
[ 30 ss [ 16 "L? o 11 7513 1
5.
. 4] ss 9
.o 182
“aQ
"l slss |10 o 14652 1
o
.S 18
Sand Y
Occ. 8ilt Zones D 6188 S
Occ. Gravelly Zones ’ "
Occ. Cobbles I 71 85 | 58 1 >
-'; <
Loose to :
- 8] 8s | 57 7 o 24 76 (0)
Very Dense .
v B 176 4
(Lacustrine) .
> 9 ss | 32
.0. o]
e 174
-
173.0 “.l10i ss |12
12.6 End of Borehole \
172 \\
\>
//
170 z
\7
167.9 168l <\
17.7 End of Cone Test

20

*31 x5 ; Numbers refer to
Sensitivity

t

1545 (%} STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

,

Ministry of
Transpariation and
Communications

Ontario

RECORD OF BOREHOLE No 6 METRIC
WP 910-62-09 LOCATION Sta. 16 + 770.05; 10.0 m Rt. of Hwy. 17 <& ORIGINATED By _MLP
DIST 18 pwy_ 17 BOREHOLE Typg Cone Test, N-Casing comPiED sy MMP
DATUM Geodetic DATE 87 06 10 - 13 CHECKED BY ._..DD__.
SOIL PROFILE SAMPLES 1o w | DYNAMIC CONE PENETRATION o
&3 Q | RESISTANCE PLOT PASTIC  onorees Ligun | o T REMARKS
= $6| & 20 40 60 80 00 |UMT cowtenr tmiry SO
» o w &
9 o @ I~ > ! i i | 1 Wp W A W
ELEV DESCRIPTION 18| wl2|95| & [sHeaR STRENGTH A 3 | GRAIN SIZE
DEPTH 2151 2| $ |38 5 |ounconmne e vane TR CONTENT (] 7 [PPTRIBUTION
g1z 5 | &0 | & |eaquck Traxial  x 1as vang |WATER CONTENT (%) {%)
183.2 River Surface © 4 Y i GR SA §1 CL
0.0 = =
|~ 182
Water .
:—: 180
179.2 River Bed 7
4.0 a8
s 71785 {76
© 78—
2188 1723 <
b >
U3 ss (
D 176
. Lalss | 8
.
NI 174 \)
Sand .
Occ. 8ilt Zones -,*' 6! 88 10
Occ. Gravelly Zones . 17 N
Oce. Cobbles M \
S |zlss | 16 >
A ;
Loose to A 170
Compact O 81 88 12
(Lacustrine) o
° .
Jelolss |10 16 K
¢lit \
10} ss | 18 >
X 16
* N L\
. v
il ss | 20
o
. 164
163.2 S (12785 [ 11
20.0 End of Boxehole Cone |Test
M~~~ Below Casjing
162
159.9 16
23.3 End of Cone Test

+3, %%+ Numbers refer to

20

Sensitivity 1o

15 -¢-5 {%) STRAIN AT FAILURE




OFFICE REPORT ON SOIL EXPLORATION

N =

Ontana

.

Ministry of
Teansportation ang
Communications

]

Sensitivity

10

RECORD OF BOREHOLE No 7 METRIC
W P 910-62-09 LOCATION Sta. 16 + 800.0; 10.0 m Rt. of Hwy. 17 < ORIGINATED By MLP
DIST 18 Hwy 17 BOREHOLE TYPE Gone Test, N-Casing COMPILED BY __ MLP
DATUM Geodetic DATE 87 06 09 CHECKED gy _PD
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION
Ho | I |RESISTANCE PLOT pastic NATURAL o] LT e
< L LIMIT CONTENT MMIT | =0
P »w | 2O ¥ 20 40 60 80 100 z P A
9 o % - z 1 A i ! 1 Wp w W Sw
ELEV DESCRIPTION Elmt 2| 2128 | & |SHEAR STRENGTH PR N % | GRAIN SIZE
BEPTH ¢ |51 2| $|136| 5 |ounconmne  + FiEw vane WATER CONTENT (] 7 [DISTRIBUTION
g2 5 | &Y | & |equck TRIAXAL X LAB VANE (%) (%}
183.2 River Surface w ‘ y| 10 20 30 GR SA Si Ct
0.0 = =
= 182
Water ’“:__
- 180
178.8 River Bed -
4.4 e
k. 178
" [T 7887 2
i3
. 421 ss]10 \ o 60 40 (0)
Sand > .
Occ. Silt Zones -3 ss| 8 176 32 67 (1)
Occ. Gravelly Zones ,.‘ 4B SS| 8
Occ. Cobbles .
L
Very Loose Jd 5Bl ss |17 174 °© 07326 1
to Compact . >
'b.
(Lacustrine) .
- 46 ss| 7 ° 099 (1)
. 172
e, )
A 71 8s| 10 <7
T3 170 P
[ <
168.3 >l 81 ss| 20 \
14.9 End of Borehole 168 4
166 k
g
ﬁ\
164.2 <
19.0 End of Cone Test
3 5. Nomb fer t N
+7, x7 ; Numbers reter fo 15-0-5 (%) STRAIN AT FAILURE



OFFICE REPORT ON S5OiL EXPLORATION

4

Ministry of
Transperiation and
Communications

i

RECORD OF BOREHOLE No 8 METRIC
W P 910-62-09 LOCATION Sta. 16 + 837.0; 13.0 m Rt. of Hwy. 17 <& ORIGINATED BY  MLP
DIST 18 Hwy 17 BOREHMOLE TYPE Cone Test, N-Casing COMPILED By ___MLP
DATUM Geodetic DATE 87 06 19 CHECKED BY DD
w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁ‘_,m 2 | ResisTANCE PLOT NATURAL e
=5 < PLASTIC  yogstyre tiouid | o X REMARKS
- $6| = 20 40 60 80 100 "M content mmTH SO
9 & &
9 :f; i Q'-—— = H 1 ! 1 1 Wp W WL D;
ELEV SCRIPTION Elao| &1 2|88 | & |SHEAR STRENGTH A — GRAIN SiZE
DEPTH DESCRIPTIO EINAE 8% % 1O UNCONFINED  + FIELD VANE WATER CONTENT (sl 7 DISTRIBUTION
é z 5 | &Y | & |equek TraxiaL  x A8 vane (%) %)
183.6 Ground Surface v - w GR SA Si CL
0.0 s’ i Ay
T.of 11ss [ 11 (J
> 2lss |10 182
ko 3188 10
.o
Ul alss [ 8
Sand , 180 X
Occ. 8ilt Zones O ’
Occ. Gravelly Zones - 5188 10 \
B
Occ. Cobbles [ 178 \3
. —
.o <
Loose to Lol 6] 88 | 22 \7
Compact 5
2, e //
(Lacustrine) e L7188 |11 7
)
D 8188 |12 174 \)\
0,
) 91| ss 6 )
'b 172 <
a
171.0 - .Jioiss {15 1\
1276 End of Borehole vd
170 <
167.8 168 P
15.8 End of Cone Test

W3

)

x5 . Numbers refer to
Sensitivity

20

10

1505 (%) STRAIN AT FAILURE




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

Appendix D

Slope Stability Output
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Batchawana River Bridge Rehabilitation
Highway 17, Site 385-007

Appendix E

Figure 1
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FIGURE 1




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

Appendix F

List of SPs and OPSS



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

The following Special Provisions documents are referenced in this report:

= (OPSS 539

x  OPSS 902, November 2010.

= Special Provision 1105813 “Amendment to OPSS 1010, April 2004
=  OPSD3101.150

= SP105S510

= OPSS 804, November 2010



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

Appendix G

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 H

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)
& ™ &3 i3 & & e 4
! | ! ' EXISTING GROUND
| i
‘ i l SURFACE KEYPLAN
ASPHALT CONCRETE n CONCRETE FILL LEGEND
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
06* 183.2 5 199 396.9 264 543.2
€ Hwy 17 o7 183.2 5 199 390.9 | 264 572.2
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

FILENAME: H:\Drofting\ 19\ 1351\ 185\ted1 1 85-BoreholePlan&Profile(BATCHAWANA).dwg

PLOTDATE: 6/20/2011 10:58 AM





