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FOUNDATION INVESTIGATION REPORT
ENGLISH RIVER BRIDGE REPLACEMENT
EAST OF IGNACE, ONTARIO
HIGHWAY 17 IN THE NORTHWEST REGION

W.P. 468-00-00, SITE No. 41S-73

Geocres Number: 52G-8

PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual findings obtained from a foundation investigation conducted at the
site of a proposed replacement of the existing bridge structure which carries Highway 17 over
English River, east of The Town of Ignace, Ontario.

The purpose of this 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, stratigraphic
profile and cross-sections, 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 Hatch Mott MacDonald, under the
Ministry of Transportation Ontario (MTO) Agreement Number 6010-E-0010.

2 SITE DESCRIPTION

The English River Bridge is located on Highway 17 approximately 50 km east of The Town of
Ignace, Ontario (Kenora County).

At present, the highway crosses the English River on a six-span structure supported on timber
piles. The English River bridge spans approximately 36.0 m across the river channel. The width
of the bridge is approximately 10.0 m. The English River flows to the north.

The surrounding area near the site is relatively flat. The areas to the east and west of the site are
heavily treed.
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Photographs in Appendix C show the general nature of the site.

The site lies within the physiographic region known as the Wabigoon Terrane subprovince of the
Superior Province of the Canadian Shield The region is 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 site investigation and field testing for this project was carried out from March 9 to 17, 2011
and consisted of drilling and sampling six boreholes (numbered ERB11-01 to ERB11-06) in the
area of the existing west and east approaches and abutments. Boreholes ERB11-01 and
ERB11-06 drilled at the west and east approaches were terminated at 9.8 m and 7.6 m depth
(elevations 452.8 and 454.8), respectively. Boreholes ERB11-02 to ERB11-4 drilled at the
abutments were terminated at depths ranging from 26.8 m to 31.6 m (elevations 431.0 to 435.7).
Boreholes ERB11-02 to ERB11-05 were supplemented by dynamic cone penetration testing
(DCPT) conducted adjacent to each borehole. The depths to the DCPT ranged from 12.8 m to
20.1 m (elevations 442.4 to 449.7). DCPT was conducted from the base of Boreholes ERB11-01
and ERB11-06 to 16.8 m and15.8 m depth, respectively (elevations 445.8 and 446.6).

The approximate locations of the boreholes are shown on the attached Borehole Locations and
Soil Strata Drawing in Appendix D.

The borehole locations were marked in the field and utility clearances were obtained prior to
drilling. 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 drilling techniques and coring methods were used to advance
the boreholes. The coring methods were used at various depths in the boreholes where boulders
were encountered. Overburden samples were obtained at selected intervals using a split spoon
sampler in conjunction with Standard Penetration Testing (SPT).

The drilling and sampling operations were supervised on a full time basis by a member of
Thurber’s technical staff. The supervisor logged the boreholes and processed the recovered soil
samples for transport to Thurber’s laboratory for further examination and testing.

Groundwater conditions in the open boreholes were observed throughout the drilling operations.
Upon completion of drilling, boreholes caved in and they were subsequently backfilled with sand
and/or auger cuttings to 0.3 m or 0.6 m, concrete to 0.1 m and then asphalt to surface.
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4 LABORATORY TESTING

All recovered soil samples were subjected to Visual Identification (VI) and moisture content
determinations. Selected samples were also subjected to grain size distribution analyses (sieve and
hydrometer). The results of this testing program are summarized on the Record of Borehole
sheets in Appendix A and on the figures presented in Appendix B.

5 DESCRIPTION OF SUBSURFACE CONDITIONS

Reference is made to the Record of Borehole sheets in Appendix A. Details of the encountered
soil stratigraphy are presented in these sheets and on the “Borehole Locations and Soil Strata”
drawing in Appendix D. An overall description of the stratigraphy is given in the following
paragraphs. However, the factual data presented in the Record of Borehole Sheets governs any
interpretation of the site conditions.

In general terms, the stratigraphy encountered at this site consist of pavement structure overlying
granular fill and peat. Extensive deposits of sand containing cobbles and boulders were contacted
below the peat. Layers of sandy silt and clayey silt were also encountered in the boreholes at
various depths. Bedrock was not encountered within the depth explored.

More detailed descriptions of the individual strata are presented below.

5.1 Pavement structure

Pavement structure was encountered in all the boreholes drilled at this site. The boreholes
were drilled through the existing Highway 17 lanes. The pavement structure consists of
approximately 90 mm to 150 mm of asphalt overlying granular fill.

5.2 Fill

Fill was contacted below the pavement structure in all the boreholes. The fill generally
consists of brown to grey gravelly sand, sand and gravel and sand containing trace to
some silt and clay and occasional cobbles and boulders. The lower part of the fill in
Borehole ERB11-01 contained organics and wood fibres.

The thickness of the fill ranged from 3.6 mto 5.1 m.
The depth to the base of the fill varied from 3.7 m to 5.2 m (elevations 457.3 to 458.9).

SPT “N’ values recorded in the cohesionless fill ranged from 14 blows per 0.3 m of
penetration to 166 blows per 0.1 m of penetration, indicating a compact to very dense
relative density. Lower SPT ‘N’ values ranging from 3 to 7 blows per 0.3 m of
penetration, indicating a very loose to loose relative density, were measured below 2.3 m
depth in Boreholes ERB11-01 and ERB11-06 drilled at the approaches.

The moisture content of the fill ranged from 3% to 20%.
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Grain size distribution curves for samples of the 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:

Soil Particles (%)
Gravel 13 to 80
Sand 18 to 74
Silt 13
Clay 1
Silt and Clay 2to 19

53 Peat

Dark brown to black silty peat containing some sand was contacted below the fill in all
the boreholes at depths ranging from 3.7 m to 5.2 m (elevations 457.3 to 458.9).

The thickness of the peat ranged from 0.1 m to 1.5 m.
The depth to the base of the peat ranged from 4.1 m to 6.1 m (elevations 456.3 to 458.5).

SPT ‘N’ values recorded in the peat were 3 and 4 blows per 0.3 m penetration indicating a
soft consistency.

The moisture contents of the peat ranged from 32 % to 68%.

5.4 Sand

Native brown to grey sand containing trace gravel, trace to some silt, trace clay and some
cobbles and boulders was contacted at depths and elevations indicated in Table 5.1. The
Table 5.1 also indicates the depths and elevations to the base of the sand.
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Table 5.1 — Depths and Elevations of Top and Base of Sand Stratum

MBorehole termination depth
(2)Coring through boulders

Top and Base Elevation of top
Foundation Borehole Depths below and base of sand | Thickness
Unit existing ground stratum (m)
surface (m) (m)
A West | gRB11-01 4.6109.8" 458.0 t0 452.8 52
pproach
4.71020.4 457.8 to 442.1 15.7
West ER?‘I 1021 24410 30.5"? 438.1 t0 432.0 6.1
Abutment | 6.1to 13.3 456.4 to 449.2 7.2
| ERB11-03 14.8 t0 20.9 447.7 t0 441.6 6.1
24.4 10 26.8" 438.1 t0 435.7 24
461t017.8 458.0 to 444.8 13.2
East ERB11-04 19.3 t0 23.8 4433104388 | 45
Abutment 25.91027.9 436.7 to 434.7 2.0
ERBI11-05 491018.3 457.6 to 444.2 13.4
_ 20 to 2747 4425104351 | 14
ApEpf;tach ERBI1-06 |  6.11t07.6" 456.3 10 454.8 Ls |

The cobbles and boulders were generally encountered in the sand deposit below
elevations 434 to 438.

At some locations coring through boulders was required to advance the boreholes.

A layer of gravel was contacted at 23.8 m depth (elevation 438.8) in Borehole ERB11-04
drilled at the east abutment. The thickness of the gravel layer was 2.1 m.

In Borehole ERB11-04, cobbles and boulders were encountered below the sand at 27.9 m
depth (elevation 434.7). Borehole ERB11-04 was terminated within the cobbles and
boulders at 31.6 m depth (elevation 431.0).

Standard Penetration tests in the sand layer gave SPT ‘N’ values generally in the range of
4 to 44 blows per 0.3 m of penetration, indicating a loose to dense relative density. An
SPT "N’ value of 65 blows per 0.3 m of penetration was measured near elevation 436.5.in
Borehole ERB11-05 drilled at the east abutment. The sand layer is generally in a compact
state.

The moisture contents of samples from the sand generally vary between 8% and 28%.

Grain size distribution curves for the sand samples tested are presented in Figures B2 to
B4 in Appendix B. The results of the laboratory test are summarized as follows:
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Soil Particles (%)
Gravel 0to22
Sand 371098
Silt 16 to 60
Clay 1to3
Silt and Clay 21027

55 Sandy Silt

Brown to grey sandy silt containing trace gravel and trace to some clay was contacted at
depths and elevations indicated in Table 5.2.

Table 5.2 — Depths and Elevations of Top and Base of Sandy Silt Layer

Top and Base Elevation of top 03
Foundati Bosebiole Depths below ‘and base of silt | Thickness
on Unit : existing ground layer (m)
surface (m) (m) :
West ERB11-01 4.1t04.6 458.5 to 458.0 0.5
Approach
West
Abutment ERB11-03 133 t0 14.8 4-419.2 to 447.7 1.5
East
Abutment ERB11-04 17.8t0 19.3 444.8 to 443.3 1.5
ERB11-05 18310 19.3 444.2 to 443.2 1.0

Standard Penetration tests in the sandy silt layer gave SPT ‘N’ values generally in the

range of 11 to 23 blows per 0.3 m of penetration, indicating a compact relative density.

The moisture contents of samples from the sandy silt layer generally vary between 20%

and 41%.

Grain size distribution curves for the sandy silt samples tested are presented in Figure B4
of Appendix B. The results of the laboratory test are summarized as follows:

Soil Particles (%)
Gravel 0
Sand 19 to 31
Silt 68 to 74
Clay 1to11
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5.6 Clayey Silt

Brown to grey clayey silt containing trace sand was contacted below the sand and silty
sand at 20.4, 20.9 and 19.3 m depth (elevations 442.1, 441.6 and 443.2) in Boreholes
ERB11-02, ERB11-03 and ERB11-05, respectively.

The thickness of the clayey silt was 4.0 m, 3.5 m and 0.7 m at the three boreholes.

The depth to the base of the clayey silt was at 24.4 m (elevation 438.1) in Borcholes
ERB11-02 and ERB11-03 and 20.0 m depth (elevation 442.5) in Borehole ERB11-05.

Standard Penetration tests in the clayey silt layer gave SPT ‘N’ values of 15 and 18 blows

per 0.3 m of penetration, indicating a very stiff consistency.

The moisture contents of samples from the clayey silt layer were 32% and 58%.

A grain size distribution curve for one clayey silt sample tested is presented in
Appendix B, Figure B5. The results of the laboratory test are summarized as follows:

Soil Particles (%)
Gravel 0
Sand 2
Silt 86
Clay 12

5.7 Water Levels

Water levels were observed in the boreholes during and upon completion of drilling. In
Boreholes ERB11-01, ERB11-05 and ERB11-06, water levels were observed at 2.7 m,
2.5 m and 2.6 m depth (elevations 459.9, 460.0 and 459.8).

In the remaining boreholes, it was not possible to obtain water levels at the completion of

drilling, as the boreholes caved in. The boreholes cave in to depths shown in Table 5.3.

Table 5.3 — Depths of boreholes cave-in

! Depth below
Foundation Unit Borehole existing ground
surface (m)
ERB11-02 2.7
West Abutment ERB11-02 2.7
ERBI1-03 | 24 |
ERB11-04 1.5
East Abutment —
ERB11-05 4.3
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Preliminary GA drawing indicates that water level in the English River was at Elevation
460.0 on April 13, 2011.

Seasonal fluctuations of the groundwater level are to be expected. In particular, the
groundwater level may be at a higher elevation after the spring snowmelt or after periods

of heavy rainfall.

6 MISCELLANEOUS

Borehole locations were selected and established in the field by Thurber Engineering Ltd.
Surveyors from Engineering Northwest Ltd. provided data and drawings to obtain the co-

ordinates and the ground surface elevations.
Thurber obtained utility clearances for the borehole locations prior to drilling.

Eastern Ontario Diamond Drilling Ltd. from Hawkesbury, Ontario supplied a truck mounted
CME 75 drill rig and conducted the drilling, sampling and in-situ testing operations.

The field program was supervised by Mr. Ryan Kromer of Thurber.
Routine laboratory testing was carried out by Thurber Engineering Ltd.

Overall planning and supervision of the field program was conducted by Mr. Tony Harte, M.Sc.
Interpretation of the data 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, signated Principal Contact for MTO
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SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION PARTICLE SIZE VISUAL IDENTIFICATION
Boulders Greater than 200mm same
Cobbles 75 to 200mm same
Gravel 4,75 to 75Smm 5to 75mm
Sand 0.075 to 4.75mm Not visible particles to Smm
Silt 0.002 to 0.07Smm Non-plastic particles, not visible 10
the naked eye
Clay Less than 0.002mm Plastic particles, not visible to
the naked eye
E SOIL DES (] ter
TERMINOLOGY PROPORTION
Trace or Occasional Less than 10%
Some 10 10 20%
Adjective (e.g. silty or sandy) 2010 35%
And (c.g. sand and gravel) 3510 50%
1S 0)
DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPT'N’
STRENGTH (kPa) VALUE
Very Soft 12 or less Less than 2
Soft 121025 2t0 4
Firm 251050 4108
Stiff 50 to 100 8t 15
Very Stiff 100 to 200 151030
Hard Greater than 200 Greater than 30
NOTE: Hierarchy of Soil Strength Prediction 1) Laboratory Triaxial Testing
’ 2) Field Insitu Vane Testing
3) Laboratory Vane Testing
4) SPT value
5) Pocket Penctrometer
JERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)
DESCRIPTIVE TERM SPT “N" VALUE
Very Loose Less than 4
Loose 4t 10
.. .Compact 10t0 30
Dense 30t0 50
Very Dense Greater than 50

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
Coan 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 S0 mm outside diameter split spoon sampler for 0.3 m depth into undisturbed ground.
DCPT Dynamic Cone Penetration Test — Continuous peactration 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
MAIJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GwW Well-graded gravels or gravel-sand mixtures, little or
GRAVEL no fines.
AND GP Poorly-graded gravels or gravel-sand mixtures, little
GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures.
GRAINED GC Clayey gravels, gravel-sand-clay mixtures.
SOILS Sw Well-graded sands or gravelly sands, little or no
SAND AND fines.
SANDY Sp Poorly-graded sands or gravelly sands, little or no
SOILS fines.
SM Silty sands, sand-silt mixtures.
sC Clayey sands, sand-clay mixtures.
ML Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CL Inorganic clays of low to medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (WL <30%).
GRAINED W < 50% Cl Inorganic clays of medium plasticity, silty clays.
SOILS (30% < W < 50%).
OL Organic silts and organic silty-clays of low plasticity.
MH Inorganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, elastic silts.
CLAYS CH Inorganic clays of high plasticity, fat clays.
WL > 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
discontinuities. /4 cLAYSTONE
Slightly Weathered Penetrative weathering developed on open discontinuity | r—————
SW) surfaces, but only slight weathering of rock material. .~——"——{ SILTSTONE
Moderately Weathered Weathering extends throughout the rock mass, but the
MW) rock material is not friable. SANDSTONE
Highly Weathered Weathering extends throughout the rock mass and the
HW) rock is partly 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 3,500to Breaks under
Strong 7,500 single blow of
TERMS geological
hammer.
Total Core Recovery: Core recovered as a percentage | Weak 5.0t025.0 750 to 3,500 Can be peeled by a
(TCR) of total core run length. pocket knife with
difficulty
Solid Core Recovery:  Percent Ratio of solid coreof | 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 0.25t0 1.0 35to0 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.
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Ministry of

Transportation . .
Ontario rammen
RECORD OF BOREHOLE No ERB11-01 10OF 2 METRIC
W.P. 468-00-00 LOCATION N § 455 §20.0 E 234 084.1 English River Bridge ORIGINATED BY RK
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodatic DATE 2011.03.14 - 2011.03.14 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W |RESISTANCE PLOT -L NATURAL - REMARKS
W ¢, < PLASTIC L TURE ueuip =
= w|22| 8 20 40 60 80 100 |7 Comr | B &
2 & 5 = E| & > . L . L wp w we | 2 E GRAIN SIZE
TV |4 w| 2|ek]| © [SHEARSTRENGTH kPa
E DESCRIPTION |2l e | 2|52 & ——————— DISTRIBUTION
DEPTH E = > 8 o < O UNCONFINED + FIELD VANE Y (%)
212 z|g° © |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
4626 w 20 40 60 80 100 20 40 60 kN/m 3 {GR SA SI CL
00[  ASPHALT: (150mm)
02 Gravelly SAND, occasional cobbles
and boulders lo
Dense to Very Dense 1| AS
Brown 462
Moist
(FILL) 1| ss | 4 °
0.275
4 481
2| 88 30 o
460.3 ]
23 SAND, medium grained, some gravel, |
some slit, irace clay, occaslonal 4
organics and wood fibres 3 ssif, 7 2| o 1373 13 1
Loose to Very Loose 1
Brown to Dark Brown
Molst
(FILL)
4 88 3 ]
458.9 4
37 PEAT, silty wwh 458
LAY
Soft wwh o
458.5 Dark Brown to Black ""“";
e\ Wet At s | ss | v X
Sandy SILT
458.0]  Compact i
48 :my:sn Brown / . 458
ois| “lelss| 4 o 38 8
SAND, medium to coarse grained, 4
trace gravel, trace silt and clay (Sl+Cly
Very Loose to Compact
Grey
Wet
457
7 SS 20
456
455
8 88 7 o 0 73
Slity A 26 1
454
9 S8 17 o
452.8 453
9.8 DCPT start at 9.8m.
Continued Next Page 20
+3 x 3. Numbers refer to 15_¢5
X7 Sansitivity 95 (%) STRAIN AT FAILURE
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Ontario Tarman
RECORD OF BOREHOLE No ERB11-01 20F2 METRIC
W.P. __ 468-00-00 LOCATION N 5 455 520.0 E 234 084.1 English River Bridge ORIGINATED BY RK
HWY 11 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY AN
DATUM _Geodstic DATE 2011.03.14 - 2011.03.14 CHECKED BY ___RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ ; RESISTANCE PLOT & NATURAL oo - REMARKS
Eol & PSTIC woISTURE pved e
5. ﬂég"’ 20 40 60 80 100 CONTENT 29 &
el z GRAIN SIZE
v (% w| 3|2kl & [sHEARSTRENGTHkPa “e . wl =%
E DESCRIPTION |2 A E —————s DISTRIBUTION
DEPTH E 2 S|38| < |0 UNCONFINED  + FIELD VANE ¥ %)
El= Z|£C| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 4 60 km® |GR SA SI CL
452
451
450 \
449
448 \>
447
4458 446 . \\
16.8 END OF BOREHOLE AT 16.8m.
DCPT TERMINATED UPON
REFUSAL AT 18.8m.
WATER LEVEL AT 2.7m.
BOREHOLE CAVED TO 2.7m.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0.6m,
CONCRETE TO 0.1m, THEN
ASPHALT TO SURFACE.

3 %3, Numbers refer to

20
* Sensitivity 595 () STRAIN AT FAILURE
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Ministry of
Trans%yonalion

Onlario

Sensltivity

TeatunEn
RECORD OF BOREHOLE No ERB11-02 10F4 METRIC
W.P. 468-00-00 LOCATION N 6 455 521.0 E 234 094.2 English River Bridge ORIGINATED BY _RK
HWY 11 BOREHOLE TYPE _ Casing COMPILED BY AN
DATUM _Geodstic DATE 2011.03.11 - 2011.03.11 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W |RESISTANCE PLOT NATURAL soun E REMARKS
[ LASTIC
B P Eg é 20 4 6 8 100 [P G | 5B &
olzl L, | YIZE| 2 L] wp w w| 5% | cransize
ELEV DESCRIPTION cle| & | 2|2g| 8 |SHEARSTRENGTHkKPa et DISTRIBUTION
DEPTH 3 2| 53 5| < |© UNCONFINED + FIELD VANE Y %)
£z z|g° G |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
4625 w 20 40 60 80 100 20 40 60 W/m3 |GR SA SI cL
3’1‘ ~ASPHALT: (100mm) A
SAND and GRAVEL, occaslonal
cobbles
Vaery Dense to Compact 462
Brown to Grey
Wet
(FILL) 1] ss | 87 o
4861
2 | ss | 166/
0.100
3| 8s | 35 4680 a 62 31 7
(sl+CL)
4| ss | %
Cobbles
450
457.9
|_454.8]  PEAT, siity, some sand A 458 3 o
47 Brown .
Wet 5| ss | 14 d
(100mm) <
SAND, medium to coarse, trace
gravel, trace slit and clay \
Compact to Dense 457
Grey
Wet
6| ss | 31 C 197 2
456 \ (SI+CL)
455 /
o
7|88 | 22
[«
454
8| ss | 14 @
453
Continued Next Page 20
3 3. Numbers refer to
+3,x3 e 1595 (o) STRAIN AT FAILURE




ONTMT4S 5121.GPJ  9/13/11

Ministry of
Transportation

Ontario Toumaan
RECORD OF BOREHOLE No ERB11-02 20F 4 METRIC
W.P. __ 46800-00 LOCATION N 5 456 521.9 E 234 084.2 English River Bridge ORIGINATED BY RK
HWY 11 BOREHOLE TYPE _ Casing COMPILED BY AN
DATUM _Geodstic DATE 2011.03.11 - 2011.03.11 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES I ; RESISTANCE PLOT NATURAL ol - REMARKS
[2] PUSTIC  usTURE X
= @ E z| & 0 40 60 80 00 | owme | BB &
Sy wlsg| z I T e wp " w| 5% | cransee
_ 5|8 | 3|25| & [sHEARSTRENGTHKPa L~ S DISTRIBUTION
DESCRIPTION S| 2| $|3Z| & |o UNCONFINED  + FIELD VANE
pEFTH E|2 2128 z WATER CONTENT (%) | T )
E1= Z|E°| I |e QUCKTRIAXAL X LABVANE
: 3
Conlinued From Previous Page u 20 40 € 8 100 20 4 60 kN/m ® |GR SA SI CL
SAND, fine, some silt to silty, trace
clay
Loose to Compect
Greyish Brown [+ "
Wet 452
9|ss| 6 o 070 28 2
451 \\
10| ss | 11
- 7
449
11| ss | 18
a48
12| ss | 16 “? P 0 83 16 1
a48
13|ss| 16 L
445
14 | SS 21 444 o
43
Continued Next Page 20
X 1595 () STRAIN AT FAILURE

Sensitivity




ONTMT4S 5121.GPJ 9/13/11

Ministry of
Transportation

Ontario Tamman
RECORD OF BOREHOLE No ERB11-02 30F4 METRIC
W.P. 468-00-00 LOCATION N 5455 521.8 E 234 004.2 English Rlver Bridge ORIGINATED BY RK
HWY 11 BOREHOLE TYPE _ Casing COMPILED BY AN
DATUM _Geodstic DATE 2011.03.11 - 2011.03.11 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w B RO O i TION . REMARK
I.I_.I w 5 PLASTIC e TURE Lauin E S
5 w|L8| @ 20 4 6 8 100 [W  Ome | 5O &
S| gls2| z R N S w w w| 3% | cramsee
2|8 w| 3|e5| & [SsHEARSTRENGTHkPa P L
_ELEV | DESCRIPTION - |2 21z8| £ O} DISTRIBUTION
DEPTH E s >3 3| < |0 UNCONFINED  + FIELD VANE Y %)
£l z|g° G |e QuICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page “ 20 4 6 8 10 20 40 60 km3 |GR sA S CL
SAND, some silt, trace clay 15 | §S 35 ] 0 83 16 1
Dense
4421 Greyish Brown
20.4 Wet ]
il 442
Clayey SILT, sand layers 288
Very Stiff %
Grey (BPY%
L
M LA
L
LA
1
Nigl16| ss | 18 441 o
%
11
1
//
//
v 440
1| M
J//{
f///
!F{ 11
s 439
1 U
%
r///
f/ 1
438.1 %
244 SAND, some gravel, some sit and
clay, occaslonal cobbles and boulders a7 | ss a7 438 = 2 5 27
Dense
Grey (SI+CL)
Wet
437
436
[+
435
18|85 | ¢ o
434
Boulders from 29.2m to 28.8m
433
Continued Next Page 20
+3 x3. Numbers refer to ‘5¢_5
' > (%) STRAIN AT FAILURE

Sensltivity



ONTMT4S 5121.GPJ 9/13/11

Sensitivity

a Ministry of R
Transportation . .
Onlario L1l
RECORD OF BOREHOLE No ERB11-02 40F4 METRIC
W.P. __ 4680000 LOCATION N 5455 521.0 E 234094.2 English River Bridge ORIGINATED BY _RK
HWY 11 BOREHOLE TYPE _ Cesing COMPILED BY AN
DATUM _Geodetic DATE 2011.03.11 - 2011.03.11 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E W |RESISTANCE PLOT NATURAL - e REMARKS
w MOISTUI I
= ol|<3 é 20 40 60 80 100 st v owe| EF &
S| wisg|l z P I wp w we| 5% | cransize
ilH| ¥ | Z|28| & [SHEARSTRENGTHkPa &
_ELEV_ DESCRIPTION = 2|2 = DISTRIBUTION
DEPTH g = F_: 5|[33| £ [o UNCONFINED ~ + FIELD VANE Y %)
£l = z|z©° L |e QuICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 [GR sA 81 CL
SAND, some siit and clay, boulders
Dense
432.0 Grey
305 et .
END OF BOREHOLE AT 30.5m.
BOREHOLE CAVED TO 2.7m.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0.6m,
CONCRETE TO 0.07m, THEN
ASPHALT TO SURFACE.
+3 x 3. Numbers refer to 15_35
$ X B> (%) STRAIN AT FAILURE




ONTMT4S 5121.GPJ  9/13/11

Ministry of
Transporiation

Ontario
RECORD OF BOREHOLE No ERB11-03 10F3 METRIC
W.P. 468-00-00 LOCATION N & 455 517.5_E 234 093.1_English River Bridge ORIGINATED BY RK
HWY 11 BOREHOLE TYPE _ Casing COMPILED BY MFA
DATUM _Geodetic DATE 2011.03.14 - 2011.03.15 CHECKED BY RPR
SOIL PROFILE SAMPLES | | uw [RYNAMIC CONE FENETRATION — REMAR
H o 3 pasmc  UMTS uauo| e EMARKS
= wl|28| @ 20 40 60 B8O 100 uet coner M| 3 O &
S wi|sgl z Lt wep w we| 5% | cransize
ELEV la| ¥ 2 5| © |SHEAR STRENGTH kPa B
DESCRIPTION |2l & 2122 E DISTRIBUTION
DEPTH E 2| r > |358| < |© uNconFINED + FIELD VANE Y %)
£z zlg° G |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
462.5 w 20 40 60 80 100 20 40 60 km? |GR SA SI CL
A1 ASPHALT: (100mm) -
SAND and GRAVEL, trace silt and
clay, occasional cobbles and boulders
Brown 462
Moist
(FILL)
1| ss| -
Very Dense to Compact 461
Greylsh Brown
Wt 2| ss| 27
3| 88 62 460 80 18 2
(SI+CL)
4| ss | 42
459
5| ss| 21
458
6| ss | 14
457.3
52|  PEAT, sty o
Dark Brown A
A 457
b A_A
LAY
L_A_AJ
LA
456.4 ww)
6.1 SAND, fine grained, some slit to sitty .
Dense to Compact
Greylsh Brown 7| ss 4“4
Wet 456
455
8 | S8 15 o
454
Loose
9|ss| 9 q 0 79 20 1
453 )
Continued Next Page 20
+3 3, Numbers refer to 15¢5
X7 5> (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 5121.GPJ 9/13/11

Ministry of
Transporiation

Ontario

Sensitivity

Tvahan
RECORD OF BOREHOLE No ERB11-03 20F3 METRIC
W.P. 4668-00-00 LOCATION N 5 455 §17.5 E 234 093.1 English River Bridge ORIGINATED BY _RK
HWY 1 BOREHOLE TYPE _ Casing COMPILED BY MFA
DATUM _Geodetic DATE 2011.03.14 - 2011.03.18 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W  |RESISTANCE PLOT NATURAL - REMARKS
Bol g maTe woeme 0| %
s w|28| @ 20 40 60 80 100 CONTENT Z0 &
olgl L | 4|28 z e TH wp w w | 5¥ | cransie
ELEV DESCRIPTION & © 3 2a g SHEAR STRENGTH kPa S S —— DISTRIBUTION
DEPTH s 2 E 5|38| £ [0 UNCONFINED  + FIELD VANE Y %)
ez z|g° L |e QUICKTRAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/im3 |GR SA SI CL
SAND, some slit to silty
Loose
Brown to Grey
Wet
452
0|8 | 7 °
451
11| S8 5 o
450
449.2
133 Sandy SILT, trace clay
Compact
Brown to Grey 449
Wet
12| 88 15 q 0 31 68 1
448
447.7
148 SAND, some sitt to siity
Compact to Dense
Brown to Grey
Wet
13 ss | 12 [ 9
447
p
448
14 | SS 17 P 0 81 18 1
15| 88 31 444 <
443 \
Continued Next Page 20
+3 %3 Numbers refer to 15¢,5
' : 4 (%) STRAIN AT FAILURE




ONTMT4S 5121.GPJ  9/13111

Ministry of
Transporiation

Onlario

TYaman
RECORD OF BOREHOLE No ERB11-03 30F3 METRIC
W.P. 468-00-00 LOCATION N 5 455 517.5 E 234 093.1 English River Bridge ORIGINATED BY RK
HWY 11 BOREHOLE TYPE _ Casing COMPILED BY MFA
DATUM _Geodelic DATE 2011.03.14 - 2011.03.15 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT-L NATURAL . REMARKS
Eo 3 PLASTIC | rime  bOUID .-
5 o|g8| @ 20 40 60 8 100 ("7 cowewr T F O &
9l wlsg| z L ! 1 ! : wp w we| 5% [ cransize
ELEV OE o '9_- o E é % o g SHEAR STRENGTH kPa i Ay DISTRIBUTION
DEPTH SCRIPTION E g t > 8 é § O UNCONFINED + FIELD VANE v )
ke Z|E©| © | QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 10 20 40 60 kwm3 |GR SA S CL
SAND, some silt to siity 16| SS 24 i lo
Compact
Brown to Grey
Wet
442
441.6
208 Clayey SILT, trace sand P
Very Stiff A
Grey i
A
e
r’/ 7] ss | 15 441 T 0 2 8 12
4]
A
J,//
i///
!//
) 440
%
4 11
%
a//,/
;'/ 11
A
q b1
I ) 439
Y
f’/L
y
(0%
438.1 I
244 SAND, fine grained, gravelly layers,
occaslonal cobbles and boulders 18] ss | a1 438 >
Dense
Grey
Wet
Coring through boulders from 25.3m to
26.8m 437
436
435.7
268 END OF BOREHOLE AT 26.8m.
BOREHOLE CAVED TO 2.4m.
BOREHOLE BACKFILLED WITH
SAND AND AUGER CUTTINGS TO
0.3m, CONCRETE TO 0.1m, THEN
ASPHALT TO SURFACE.
20
3 3. Numbers refer to
X Senstivity ‘sﬁs (%) STRAIN AT FAILURE




ONTMT4S 5121.GPJ 9/13/11

Minlstry of
Transportation

Ontario

Sensitivity

TvaIanan
RECORD OF BOREHOLE No ERB11-04 10F 4 METRIC
W.P. 468-00-00 LOCATION N 6 455 510.1 E 234 132.4 English River Bridge ORIGINATED BY _RK
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodelic DATE 2011.03.08 - 2011.03.10 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT e NATURAL ool e REMARKS
- E 2 3 umr MOISTURE wr| ES &
7] ol @ 20 40 60 8O 100 z 0
Sle g|sE| z e ey e wp w w| 5% | cransize
il 8 05| © |SHEAR STRENGTH kPa
ELEV DESCRIPTION e e | 2|28| E ——— DISTRIBUTION
DEPTH g S| £ | 5|28| < |o UNCONFINED  + FIELD VANE Y )
Bl zlg° G |® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
462.6 w 20 40 60 80 100 20 40 60 kNim3 |GR SA SI CL
g O\ ASPHALT: (90mm)
Gravelly SAND, occaslonal cobbles 1 AS = 18 74 F:]
Vary Dense to Compact (SHCL)
Brown to Grey
Moist to Wet 462
{FILL)
1 S8 48 D
Auger grinding at 1.5m
481
2| 88 51
°
3 | 8§ | 100/
200 460 / 5
2 | AS
4 | SS 18 o
458.8 459
38|  pEAT, slity o
Dark Brown to Black e
Waet ey
L A_AJ
wwn
458.0 o
4.6 SAND, medium grained 458
Compact
Brown to Grey 5|ss 1 k
Wet
457 \\
8 8S 28
455 /
7 8§ 17 }
454
8 | 88 13 g
453 /
Continued Next Page 20
+3 x 3. Numbers referto 1545
' . 10 (%) STRAIN AT FAILURE




ONTMT4S 5121.GPJ 91311

@ Ministry of AR
Transportation .-
Ontario Nasman
RECORD OF BOREHOLE No ERB11-04 20F 4 METRIC
W.P. 468-00-00 LOCATION N 5 455 510.1 E 234 132.4 English River Bridge ORIGINATED BY RK
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2011.03.09 - 2011.03.10 CHECKED 8Y RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESISTANCE PLOT WATURAL = REMARKS
) 6 PLASTIC o me uauio e
[ n| <€ S %] 20 40 60 80 100 L CONTENT w5 o &
S|e g =gl z e e wp w we| 54 | cransize
&l ¥ 2 © |SHEAR STRENGTH kPa
ELEV DESCRIPTION e |2 A EIR: ———— DISTRIBUTION
DEPTH E s F_f 5 |38| £ |0 UNCONFINED ~ + FIELD VANE Y %)
El=z z|g° G |® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Pravious Page w 20 40 60 80 100 20 4 60 kwm? |GrR SA SI CL
SAND, some silt to slity, trace clay
Compact
Brown to Grey
Wet
452
9| ss| 20
451 \
10| ss | 16 ° 0 37 60 3
Layer of sandy siit
450
449
L
11| 85 | 28 180 b 0 63 36 1
124
448
12| ss | 17 )
447
448
13| ss 16 [} 0 70 20 1
4448 445
178 Sandy SILT, some clay
Compact
Grey
Wet
14] 88 | 28 o 0 19 70 1
444
443.3
183 SAND, some sllt to sltty, trace clay
Compact
Brown to Grey 443
Wel
Continued Next Page 20
+3,%x 3. Numbers refer to 155

Sensltlvity 10

(%) STRAIN AT FAILURE




ONTMT4S 5121.GPJ  9/13/11

@ Ministry of R
Transportation .l
Onlario ARBan
RECORD OF BOREHOLE No ERB11-04 30F4 METRIC
W.P. 468-00-00 LOCATION N 5 456 510.1_E 234 132.4 English River Bridge ORIGINATED BY RK
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2011.03.09 - 2011.03.10 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT
i 3 _— Fusnc BT eun e [ REMARKS
5 n|<$8| @ 20 40 60 8 100 |7 wrl 28 &
21 wisgl z L we w we| 58 | cramsize
iy w o E| & [SHEAR STRENGTH kPa P "
ELEV DESCRIPTION s 2|z B DISTRIBUTION
DEPTH 2 E $ |2 22| S |o UNCONFINED  + FIELD VANE
g2 28| & WATER CONTENT (%) | ¥ %)
£z Z|&C| © |e QUICKTRIAXAL X LABVANE (%)
Continued From Previous Page u 20 4 8 80 100 20 4 o kwm3 [GR sA s CL
SAND, some silt to silty, trace clay - 115] ss 3g o
Compact to Dense 4
Grey .
Wet g
‘e 442
2 441
|1.| ss | 27 ° 0 80 19 1
438.8 - 430
238]  GRAVEL, some sand P~
Grey 0 D
Wet )o
BO
o O
=) 438
L, O
()
occaslonal cobbles and boulders D
(=]
DO
o)
)o 437
436.7 (@]
259 SAND, some gravel to gravelly, some “
silt and clay 2 o
Compact L e 21 85 24
Grey i (SHCL)
Wet »
* 43
i 435
4347 i,
27.8 Coring through cobbles and boulders:  [° )
(GRANITE, pink and grey) o D
D, 1 | RuN
DO
. 42
© | 2a | RUN
0
o Fi RUN #28
D) TCR=100%
OO SCR=85%
b RQD=65%
o} 28 | RUN
433
D
(@l
Continued Next Page 20
+3,x3; Nampers referto 1595 () STRAIN AT FAILURE

Sensltivity



ONTMT4S 5121.GPJ  9/13/11

1Mri2|i1$sl;>yogfation . .

Ontario L vy—
RECORD OF BOREHOLE No ERB11-04 40F 4 METRIC
W.P, __ 488-00-00 LOCATION N 54555101 E 234 132.4 English River Bridge ORIGINATED BY _RK
HWY 11 BOREHOLE TYPE __ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2011.03.09 - 2011.03.10 CHECKED BY ___RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W |RESISTANCE PLOT_{ NATURAL - REMARKS
E n 5 PLASTIC NOISTURE Lauip t T
= w|<5| & 20 40 60 80 100 e CONTENT wrl S o &
S|g gz z T e wp w we| 5% [ cramnsize
ELEV E-_ ®| ¥ 2 25 g SHEAR STRENGTH kPa e e B DISTRIBUTION
DEPTH DESCRIPTION 5|3 F| ${2Z| & |o unconened  + FIELDVANE y %)
Ak z|g° G |e QuUIckTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page v 20 40 60 80 100 20 4 &0 kNim3 |GR SA SI CL
b~
Coring through boulders: (GRANITE, [0 ()
pink and grey) %
D 0
o) 432
D7l 3 | RUN
D 0
o
P
431.0 b O
31.6 END OF BOREHOLE AT 31.6m.
BOREHOLE CAVED TO 1.5m,
BACKFILLED WITH SAND TO 0.6m,
CONCRETE TO 0.1m, THEN
ASPHALT TO SURFACE.
3 3. Numbers refer to 2
+TXTE sansitivity ‘535 (%) STRAIN AT FAILURE



_llglinistry gf ; -
ransportation .
TR

ONTMT4S 5121.GPJ 9/13/11

Onlario
RECORD OF BOREHOLE No ERB11-05 10F3 METRIC
W.P. 468-00-00 LOCATION N 5 455 505.0_E 234 120.7_English River Bridge ORIGINATED BY _RK
HWY 11 BOREHOLE TYPE _ Casing COMPILED BY __ MFA
DATUM _Geodetic DATE 2011.03.16 - 2011.03.16 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES EU’ Y |RESISTANCEPLOT — WU | k| REMARKS
E n|28| 8 20 40 60 80 100 |7 comewr M7 SO &
Sl wi=g2| z L L wp w wo| S¥ | cransize
ELEV alh| YW 25 O |SHEAR STRENGTH kPa —_—— DISTRIBUTION
DESCRIPTION == 2|122| E Of
DEPTH 3|3 5|33| £ [o uNcoNFINED  + FIELD VANE v %)
£z zlg° L |e QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
462.5 w 20 40 60 80 100 20 40 60 «/m3 |GR SA SI CL
3‘1’ ASPHALT: (100mm)
SAND and GRAVEL
Very Dense to Compact
Brown 462
Wet
(FILL)
1| ss | 44
Cobbles 461
2| ss| 19
3| 8§ 50 Z 460
-~
becoming Grey L
4| ss| 22 //
458.8 459
37|  PEAT,slty A
Soft A
Black LAAS
Wel O] 5| ss | ¢
—AA]
L AA
LAZA] \
L A_AJ
wen 458
wen
2575 2N 6 | ss | 15
49 SAND, medium gralned, trace silt and .
clay
Dense to Compact
Brown
Wet i S
. 4857
\?
L~
7| ss | a2 o
456
455 /
8 | 88 15 q 098 2
(S1+CL)
454
9| ss| 15 b
453

Continued Next Page
+3 x 3. Numbers refer to 1535
"7 Sensltivity 1 (%) STRAIN AT FAILURE



ONTMT4S 5121.GPJ 9/13/11

Ministry of
Transportation

Onlario asman
RECORD OF BOREHOLE No ERB11-05 20F3 METRIC
W.P. 468-00-00 LOCATION N 5 455 §05.9 E 234 129.7 English River Bridge ORIGINATED BY RK
HWY 11 BOREHOLE TYPE _ Casing COMPILED BY MFA
DATUM _Geodetic DATE 2011,03.16 - 2011.03.16 CHECKED BY __RPR
IE PENETRATION
SOIL PROFILE SAMPLES | o I O I s L0 — REM
Ho 3 PLASTIC R vauo | ':‘: IARKS
Py w|$5| @ 20 40 60 80 100 ™7 commr YMT| F O &
Sle w s E b4 1 . + k 1 wp w w | 2 E GRAIN SIZE
ELEV a4y w 2le &1 © |SHEAR STRENGTH kPa P A DISTRIBUTION
ELEV. DESCRIPTION 22| & 2|158| &
DEPTH s(3 S5 |38| £ |o UNCONFINED  + FIELD VANE Y %)
== z|g° L |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page “ 2 40 60 &0 10 2 4 e km 3 |GR sA S1 cL
SAND, trace silt to silty, trace clay
Loose to Compact
Brown to Grey
Wet
452
10|88 | 7 p
451 <
11| 88| 1 d
450
449 \\
12|88 | 10 y < 0 57 42 1
448} o~
13) ss | 13 . °
445
4] ss | 12 o
445[—
444.2
18.3 Sandy SILT
Compact i
Brown to Grey Bfss | W 444 0 22 74 4
Wet
4432 ]
193|  Clayey SILT 4
ReddIsh Brown to Grey 443
Wet H 1
]
4425 W1 of
Continued Next Page 20
+3 % 3. Numbers refer to 1595
. Sensitivity %> (%) STRAIN AT FAILURE




ONTMT4S 5121.GPJ 9/13/11

G Ministry of
Transportation

Ontario vamnen
RECORD OF BOREHOLE No ERB11-05 30F3 METRIC
W.P. 468-00-00 LOCATION N 5 455 505.9 E 234 129.7 English River Bridge ORIGINATED BY RK
HWY 1 BOREHOLE TYPE _ Casing COMPILED BY MFA
DATUM _Geodetic DATE 2011.03.16 - 2011.03.16 CHECKED BY RPR
SOIL PROFILE SAMPLES | o R PENETCATNON
& g NATURAL Lavio E REMARKS
= <£ uu' ": C  woisTuRe oar| £ 2
= w|<d @ 20 40 60 100 CONTENT Z O
Slg gl=2| z L ' L i wp w w | 3¢ | cramnsize
.lg| ¥ J]126| © |SHEAR STRENGTH kPa
ELEV DESCRIPTION = Il2 = f——————] DISTRIBUTION
DEPTH 2| F | £|32| & |o UNCONFINED  + FIELDVANE
g2 21283 WATER CONTENT (% Y %)
£z z|g° G |e QUICKTRAXIAL X LABVANE (%)
Continued From Previous Page “ 20; 40 fepi =0 100 2 9 @ kum3 [GR SA sI CL
20.0 SAND, some silt to silty 6| ss | 32 o
Dense
Brown to Grey
Waet
442
r 441
440
17| 88 38 4
439
Cobbles and boulders
Cored through boulders from 24.3m to
25.9m . 438
437
18 | SS 85 g
Some gravel, occaslonal cobbles and +
boulders .
Very Denss § 43
Start OCPT at 26.5m.
435.1 |-,
274 END OF BOREHOLE AND DCPT AT
27.4m.
WATER LEVEL AT 2.5m UPON
COMPLETION OF DRILLING.
BOREHOLE CAVED TO 4.3m,
BACKFILLED WITH AUGER
CUTTINGS TO 0.3m, CONCRETE TO
0.1m, THEN ASPHALT TO
SURFACE.
+3 53, Numbers refer to 15 s
' 4 (%) STRAIN AT FAILURE

Sensltivity




ONTMT4S 5121.GPJ  9/13111

Ministry of
Transportation

Sensttivity

Ontario
RECORD OF BOREHOLE No ERB11-06 10F2 METRIC
W.P. 468-00-00 LOCATION N 5 455 507.6 € 234 140.2 English River Bridge ORIGINATED BY _RK
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __MFA
DATUM _Geodetic DATE 2011.03.09 - 2011.03.08 CHECKED BY RPR
SOIL PROFILE SAMPLES | o | w [RESATANGE PLOT oM
& w NATUMLE ueuin E REMARKS
= 0|22 3 20 40 6 80 100 |WT  Gmmn | 58 8
Slg glzg| 2 Ll L1 wp w w | 5% | cransize
gl w)| 3|e C |SHEAR STRENGTH kPa
ELEV DESCRIPTION | E (22| & b= DISTRIBUTION
DEPTH E £ F.: 5 |238| £ |© UNCONFINED + FIELD VANE Y %)
£l = zlg° G |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
462.4 w 20 40 60 80 100 20 40 60 kNm3 |GR SA S CL
8:‘ ~ ASPHALT: (90mm)
SAND, some gravel to gravelly, trace 1 AS o
to some silt, trace clay 462
Very Dense to Loose
Brown
Moist
(FILL) 1] ss | 8 o 18 63 19
(SCL)
461
2 S§S 26 o
Molst to Wet 460
a|[ss| s v ° 2170 9
(SHCL)
Brown to Grey
4| 88| 5 ° 28 58 14
459 (SHCL)
4578 % 458
48 PEAT, silty, some sand EEE
Soft e 5| SS 3 o
Dark Brown LAl
Wet oA
bALAY
ALY
L A_A
Ny 457
L AAY
LALA
LAY
ALA
AN
Uut
456.3 e
6.1 SAND, medium grained, trace clay .
Compact 6| ss| 10 ° 098 2
Grey 456
Wet (Sl+cL)
454.8 455
78 END OF BOREHOLE AT 7.6m.
WATER LEVEL AT 2.6m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
AUGER CUTTINGS TO 0.6m,
CONCRETE TO 0.1m, THEN
ASPHALT TO SURFACE. 454
Start DCPT at 7.6m.
453
tinued Next P
Lorkoue e +3 %3, Numbers refer to 1535
‘ T (%) STRAIN AT FAILURE




ONTMT4S 5121.GPJ  9/13/11

0 Ministry of
Transportalion

Ontario
RECORD OF BOREHOLE No ERB11-06 20F 2 METRIC
W.P. __ 468-00-00 LOCATION N 5 455 507.6 E 234 140.2 English River Bridge ORIGINATED BY _RK
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodsti DATE 2011.03.09 - 2011.03.09 CHECKED BY ___RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES P W |RESISTANCE PLOT e NATURAL oun - REMARKS
b= E 2 3 LT VOISTURE wr| £ & &
7] ey 12 20 40 60 80 100 CONTENT = O
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English River Bridge Replacement
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FOUNDATION INVESTIGATION REPORT
ENGLISH RIVER BRIDGE REPLACEMENT
EAST OF IGNACE, ONTARIO
HIGHWAY 17 IN THE NORTHWEST REGION

W.P. 468-00-00, SITE No. 41S-73

Geocres Number: 52G-8

PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual findings obtained from a foundation investigation conducted at the
site of a proposed replacement of the existing bridge structure which carries Highway 17 over
English River, east of The Town of Ignace, Ontario.

The purpose of this 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, stratigraphic
profile and cross-sections, 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 Hatch Mott MacDonald, under the
Ministry of Transportation Ontario (MTO) Agreement Number 6010-E-0010.

2 SITE DESCRIPTION

The English River Bridge is located on Highway 17 approximately 50 km east of The Town of
Ignace, Ontario (Kenora County).

At present, the highway crosses the English River on a six-span structure supported on timber
piles. The English River bridge spans approximately 36.0 m across the river channel. The width
of the bridge is approximately 10.0 m. The English River flows to the north.

The surrounding area near the site is relatively flat. The areas to the east and west of the site are
heavily treed.
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English River Bridge Replacement
Highway 17, Site 41S-73

Photograph 2— English River Bridge

THURBER



English River Bridge Replacement
Highway 17, Site 41S-73

Photograph 4 — South side of the English River Bridge
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Drawing
Borehole Locations and Soil Strata
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