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FOUNDATION INVESTIGATION REPORT
For
Culverts
Highway 69 Four-Laning
From 6.7 km North of Highway 537 Northerly 2.8 km
G.W.P. 5556-02-00
Highway 69, District 54
Township of Dill, Sudbury

INTRODUCTION

This report summarizes the results of the foundation investigation carried out for construction of
the culverts along the realigned section of Highway 69 that extends from 6.7 km north of
Highway 537 northerly 2.8 km and is located about 7 km south of Sudbury. Realignment of this
section of Highway 69 to the east is planned. The investigation was conducted for Totten Sims
Hubicki Associates (TSH) on behalf of the Ontario Ministry of Transportation (MTO).

A total of seven culverts will be constructed along the study corridor. For the purposes of this

report, the culverts have been designated by the following numbers:

CUNERT | romway | orosECEURELNE
1 Highway 69 (New) Station 17+403
2 Highway 69 (New) Station 17+690
3 Highway 69 (New) Station 17+946
4 Highway 69 (New) Station 18+340
5 Highway 69 (New) Station 18+447
6 Highway 69 (New) Station 19+176
7 N-W Ramp Station 19+208

This report pertains to the proposed culverts and associated bedding/backfill zones.

FOUNDATION INVESTIGATION REPORT
Highway 69 Four-Laning 1 PML Ref.: 03TF002B
Totten Sims Hubicki Associates August 2003
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PHYSIOGRAPHY AND GEOLOGY

The area is part of the Precambrian Laurentian peneplane. In general, the topography is
relatively flat but quite irregular in detail with many small lakes separated by steep rock ridges.
The soil cover in the region is typically shallow but can vary substantially in thickness over short
distances. The soil in low areas between rock ridges typically consists of lake and/or alluvial
deposits with local areas comprising sand and gravel deposits. Soil on the rock outcrops is
generally sparse. Swamp environments have developed in areas of poor drainage. The area is

generally wooded with open sections in the swamps.
The bedrock formations are of Precambrian age and are largely composed of veined, banded
and homogeneous pink and grey gneisses produced by injection and granitization of

metamorphic gneisses of various types.

INVESTIGATION PROCEDURES

The field work for this study was carried out in the period of February 3 to May 11, 2003 and
consisted of 35 boreholes advanced to depths of 0.3 to 22.7 m below grade and five dynamic
cone penetration tests performed to depths of 6.5 to 16.3 m at or near the locations of the
proposed culverts. Since the culvert locations had not been finalized until the field investigation
was nearing completion, the testholes were located at the assumed location of the culverts.
Additional testholes were put down to investigate areas where some data was either missing or

not considered representative.

The Record of Borehole and Record of Penetration Test sheets, Drawings that show the
location of the testholes, as well as the Figures which illustrate the results of the laboratory tests
(Plasticity Charts and Grain Size Distribution Charts) are provided in Appendix A. The data for

each culvert is presented separately in the Appendix.

FOUNDATION INVESTIGATION REPORT
Highway 69 Four-Laning 2 PML Ref.. 03TF002B
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TSH staked out the alignment of the highway and ramps. Peto MacCallum Ltd. selected the
testhole locations with reference to the control lines staked out by TSH. The ground surface
elevations at the testholes were established in the field by Peto MacCallum Ltd. and referred to

geodetic benchmarks provided by TSH.

The boreholes were advanced using continuous flight hollow stem augers, NW wash boring and
NQ diamond rock coring equipment, powered by a track-mounted CME-75 drill rig, supplied and
operated by a specialist drilling contractor, working under the full-time supervision of members of

our engineering staff.

Representative samples of the overburden were recovered at frequent depth intervals using a
conventional split spoon sampler during drilling. Standard penetration tests were conducted
simultaneously with the sampling operation to assess the strength characteristics of the substrata.
In situ vane shear and pocket penetrometer testing was also performed to further assess the shear

strength parameters of the cohesive soils.

The groundwater conditions in the boreholes were closely monitored during the field work. Upon

completion of drilling, the boreholes were backfilled in accordance with the MTO procedures.

Soils were identified in the field according to the MTO Soil Classification procedures. All of the
recovered soil samples were returned to our laboratory for detailed visual examination,
classification and routine moisture content determinations. Atterberg limits testing and grain size
distribution analyses were carried out on selected soil samples. The test results are presented on

the relevant Record of Borehole sheets and Figures in Appendix A.

FOUNDATION INVESTIGATION REPORT
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SUMMARIZED SUBSURFACE CONDITIONS

Reference is made to the appended Record of Borehole and Record of Penetration Test sheets for
details of the subsurface conditions including soil classifications, inferred stratigraphy, boundary
elevations, standard and dynamic cone penetration test data as well as in situ vane shear and
pocket penetrometer test results, groundwater observations and moisture content determinations.
The results of laboratory Atterberg limits testing and grain size distribution analyses are also
shown on the Record of Borehole sheets.

The locations of the boreholes and dynamic cone penetration tests are presented on Drawing 1
(Culvert 1), Drawing 2 (Culvert 2), Drawing 3 (Culvert 3), Drawing 4/5 (Culverts 4 and 5) and
Drawing 6/7 (Culverts 6 and 7).

In general, the subsurface stratigraphy revealed in the boreholes comprised topsoil or peat
overlying native deposits of cohesionless silt/sand and/or cohesive clayey silt/silty clay/clay
mantling bedrock/inferred bedrock contacted at depths of 0.3 to 19.0 m below existing grade. A
description of the subsurface stratigraphy identified at each culvert is summarized in the
following paragraphs. Further details along with a list of the boreholes drilled at each culvert are

provided in Table il
Culvert 1

Nine boreholes were drilled along the alignment of culvert 1. The subsurface stratigraphy
revealed in the boreholes generally comprised a surficial topsoil or peat underlain by native
deposits of silt and sand, containing discontinuous layers of clayey silt or silty clay, overlying
bedrock. Bedrock/probable bedrock was contacted at depths of 4.1 to 15.3 m (elevation 215.8
to 227.3). Groundwater was at depths of 1.6 to 6.8 m (elevation 224.3 to 229.1). The results of
the Atterburg Limits and Grain Size Distribution tests conducted on selected samples are

provided on Figures 1-1 to 1-6.
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Topsoil/Peat

A surficial topsoil layer was penetrated in boreholes 701-6S, 701-10S, 701-12S, 701-6NA,
701-6NB and 701-7N; fibrous peat was encountered surficially in boreholes 701-13S, 701-4M
and 701-6N. The thickness of the topsoil ranged from 200 to 400 mm and that of the peat from
300 to 400 mm. Both units were penetrated at elevation 230.5 to 231.1.

Silt/Sandy Silt

Non-plastic silt and/or sandy silt with discontinuous layers of clayey silt, silty clay and/or sand
was encountered beneath the topsoil/peat in boreholes 701-6S, 701-10S, 701-12S, 701-6NA,
701-6NB and 701-7N. This unit was also encountered below clayey silt or silty clay layers at
depths of 2.8 to 6.1 m (elevation 224.6 to 228.7) in boreholes 701-10S, 701-12S, 701-13S,
701-4M, 701-6N, 701-6NA and 701-7N.

This deposit was very loose to compact, with a moisture content between 18 and 29%.

The silt/sandy silt was penetrated in boreholes 701-6S, 701-10S, 701-13S, 701-6N, 701-6NA
and 701-7N at depths of 4.1 to 13.7 m (elevation 217.6 to 227.3). Boreholes 701-12S, 701-4M
and 701-6NB were terminated in this unit at depths of 6.0 to 8.1 m (elevation 222.6 to 225.0)

due to refusal on probable bedrock.

Sand/Silty Sand

Underlying the silt/sandy silt deposit at depths of 7.6 to 13.7 m (elevation 217.6 to 223.5) in
boreholes 701-10S, 701-8N and 701-6NA was cohesionless sand or silty sand. A 3.6 m thick
layer of sand was revealed within the silt at 4.0 m depth (elevation 226.7) in borehole 701-6NB.

In boreholes 701-6N and 701-6NB, the sand/silty sand was very loose (N not exceeding 4), with
a moisture content in a range of 26 to 29%. This unit was compact (N of 15) and had a
moisture content of about 10% in borehole 701-10S.

FOUNDATION INVESTIGATION REPORT
Highway 69 Four-Laning 5 PML Ref.: 03TF002B
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Boreholes 701-10S, 701-6N and 701-6NA were terminated in the sand/silty sand at depths
of 14.2 to 15.3 m (elevation 215.8 to 216.9) due to refusal on probable bedrock.

Clayey Silt/Silty Clay

Discontinuous layers of cohesive clayey silt or silty clay were encountered below the peat
(elevation 230.7 to 230.8) in boreholes 701-13S, 701-4M, 701-6N and within the silt deposit at
1.2 m depth (elevation 229.5 to 230.2) in boreholes 701-10S, 701-12S, 701-6NA, 701-7N. The

thickness of these layers ranged from 1.6 to 4.9 m.

The consistency of the clayey silt / silty clay was soft to stiff, typically firm. A field vane test
performed in the silty clay in borehole 701-13S indicated an undrained shear strength in excess
of 100 kPa. Pocket penetrometer tests indicate that the shear strength of the clayey silt/silty clay
ranges from 15 to 75 kPa, typically 25 to 40 kPa.

Two Atterberg Limits tests were performed on samples retrieved from boreholes 701-12S and
701-7N. The liquid and plastic limits of the clayey silt were 26 and 19 and the siity clay 38 and

19, respectively. The moisture content of the unit ranged from 20 to 40%.

Bedrock

Bedrock/inferred bedrock was contacted below the native soil at depths of 4.1 to 153 m
(elevation 215.8 to 227.3) in all the boreholes. Two dynamic cone penetration tests carried out
near the north and south ends of the culvert met refusal on probable bedrock at respective
depths of 12.0 and 12.6 m (elevation 218.8 and 218.7).

Rock cores were retrieved from boreholes 701-6S and 701-7N. The bedrock is described as
granitic gneiss. The measured core recovery varied between 82 and 100%. The RQD
determined from the rock cores was typically in a range of 82 to 98% (23% in the initial 500 mm
in borehole 701-6S), indicating a good to excellent quality rock. A detailed rock core description

is presented in Table |, appended.
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Groundwater

Water was observed in all boreholes except borehole 701-12S. In the process of augering,
water was detected at depths of 1.6 to 6.8 m (elevation 224.3 to 229.1) in borehoies 701-6S,
701-10S, 701-13S, 701-4M, 701-6N, 701-6NB and 701-7N. Upon completion of drilling, water
was measured to be at depths of 2.3 to 7.6 m (elevation 223.5 to 229.0) in boreholes 701-6S,
701-10S, 701-13S, 701-4M, 701-6N, 701-6NA, 701-6NB and 701-7N.

Culvert 2

Six boreholes were drilled along the alignment of culvert 2. The subsurface stratigraphy
revealed in the boreholes generally comprised a surficial fiil/peat underlain by native deposits of
silt/sand and clayey silt overlying bedrock. The bedrock/inferred bedrock was contacted at
depths of 3.4 to 16.3 m (elevation 231.0 to 244.6). Groundwater was at depths of 0.0 to 4.0 m
(elevation 243.2 to 247.6).

Fill

A surficial layer of fill was present in boreholes CV8-1, 701-28S and 701-17NA. The fill was

0.9 to 1.5 m thick and consisted of sand and gravel, sand or reworked native silt.

Peat

Fibrous peat was present surficially in boreholes CV8-2, 701-27SA and 701-17N. The peat was
100 to 200 mm thick.

Silt/Clayey Silt

A silt/clayey silt deposit was encountered below the fill or peat (sand in borehole 701-17N) at
depths of 0.2 to 1.5 m (elevation 245.3 to 247.1). This deposit was 0.9 to 7.3 m thick and
extended to elevation 238.9 to 245.9. The silt layers in this deposit were cohesionless, ranged

in thickness from 0.9 to 5.6 m and were very loose to compact (N of 2 to 15).

FOUNDATION INVESTIGATION REPORT
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The clayey silt layers were cohesive, firm to stiff and had a thickness of 0.9 to 6.4 m. Three
pocket penetrometer tests performed on selected samples of this deposit indicated a minimum

undrained shear strength of 100 kPa.

The boreholes penetrated the silt/clayey silt deposit at typical depths of 55 to 82 m
(elevation 238.9 to 242.1), locally 2.1 m (elevation 245.9) in borehole 701-28S.

Sand

An 800 mm thick layer of cohesionless sand was encountered below the peat at a depth of
100 mm in borehole 701-17N. A cohesionless sand deposit was also encountered below the
silt/clayey silt deposit in all boreholes except borehole CV8-2. This unit was loose to very loose

(locally compact), with a confirmed thickness varying between 1.3 and 8.1 m.

Bedrock

Bedrock/inferred bedrock was contacted in all the boreholes at depths of 3.4 to 16.3 m
(elevation 231.0 to 244.6).

The bedrock is described as gabbro. The measured core recovery was 88 to 100%. The RQD
determined from the rock cores was in a range of 57 to 98%, indicating a fair to excellent quality

rock. Details of the rock core description are presented in Table |, appended.

Groundwater

Water was observed in all boreholes except borehole 701-28S during or upon completion of
drilling. In the process of augering, water was detected at depths of 1.5 to 40 m
(elevation 243.2 to 246.1). Upon completion of drilling, groundwater was measured to be at
depths of 0.0 to 3.6 m (elevation 243.6 to 247.6).

FOUNDATION INVESTIGATION REPORT
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Culvert 3

Four boreholes were drilled along the alignment of culvert 3. The subsurface stratigraphy
revealed in the boreholes generally comprised a surficial peat overlying successive native
deposits of clay, silty clay and silt underlain by boulders over bedrock. The bedrock/inferred
bedrock was contacted at depths of 11.3 to 19.0 m (elevation 230.9 to 238.6). Groundwater
was measured in the median borehole at 4.2 m depth (elevation 245.7). The results of the
Atterburg Limits and Grain Size Distribution tests conducted on selected samples are provided

on Figures 3-1 to 3-7.

Peat

Fibrous peat was present surficially in all the boreholes. The peat was 200 to 400 mm thick,
with a moisture content determined in one sample of 58%. This unit was typically penetrated at
elevation 249.4 to 249.7 (248.5 in borehole 702-2S).

Clay

With the exception of borehole 702-2M, a 2.4 to 4.2 m thick cohesive clay deposit was

encountered below the peat and extended to elevation 245.4 to 247.0.

The consistency of the clay generally decreased with depth from stiff to soft. The undrained
shear strength determined by a field vane test performed at the bottom of this unit in
borehole 702-2M was in excess of 100 kPa. The results of pocket penetrometer testing
conducted on samples of the unit indicate that the shear strength of the clay varies between
35 and 160 kPa.

Three Atterberg Limits tests on representative samples of the unit were performed in
boreholes 702-2S, 702-2M and 702-3N. The liquid and plastic limits for the clay were in a range
of 54 to 59 and 22 to 24, respectively. The moisture content of the unit varied between
32 and 50%.

FOUNDATION INVESTIGATION REPORT
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Silty Clay

A cohesive silty clay deposit was encountered below the clay at depths of 2.7 to 45 m
(elevation 245.4 to 247.0) in all the boreholes. This unit was firm and 2.4 to 4.5 m thick.

Seven field vane tests were performed at various depths within this deposit. The undrained
shear strength ranged from 25 to 45 kPa, with a sensitivity index of 2 to 5. The results of two
pocket penetrometer tests yielded a shear strength of less than 15 kPa; we consider this low

value to be indicative of sample disturbance.

Two Atterberg Limits tests on representative samples of the unit from boreholes 702-2S and
702-2M indicate the liquid and plastic limits range from 45 to 49 and 21 to 22 respectively. The
moisture content of the unit varied between 29 and 54%.

The silty clay was penetrated at depths of 6.9 to 8.1 m (elevation 241.6 to 243.0).

Clayey Silt

A 2.2 m thick layer of very soft cohesive clayey silt was encountered below the silty clay
at 6.9 m depth (elevation 243.0) in borehole 702-3N.

One Atterberg Limits test was performed in this unit and gave liquid and plastic limits of 25 and

18 respectively. The moisture content of the clayey silt was about 33%.

Silt

The silty clay/clayey silt was underlain by non-plastic silt in all the boreholes. In addition,
700 mm of this unit was revealed below the peat in borehole 702-2M. The silt was loose to very
loose (N not exceeding 9) and had a moisture content of 20 to 34%. This unit was 6.5 and
7.3 m thick in boreholes 702-1SA and 702-3N respectively. Boreholes 702-2M and 702-2S
were terminated in the unit at respective depths of 11.3 and 11.9 m (elevation 238.6 and 237.0)

due to refusal on probable bedrock.
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Boulders/Bouldery Sand

A 1.8 and 2.6 m thick layer of boulders or bouldery sand was encountered below the silt at
depths of 13.7 and 16.4 m (elevation 236.0 and 233.5) in boreholes 702-1SA and 702-3N,

respectively.
Bedrock

Bedrock/inferred bedrock was contacted at depths of 11.3 to 19.0 m (elevation 230.9 to 238.6)

in all the boreholes.

The bedrock is described as steatite. The measured core recovery was typically 64 to 100%
(35% in the initial 600 mm in borehole 702-3N). The RQD determined from the rock cores
improved with depth from very poor (12 to 23% in the initial 1.8 to 2.1 m) to excellent (up
to 95%). Details of the rock core description are presented in Table |, appended.

Groundwater

Water was observed in borehole 702-2S during drilling at the peat/clay boundary
(elevation 248.5) and measured in borehole 702-2M upon completion of drilling at 4.2 m depth
(elevation 245.7).

Culvert 4

Three boreholes were drilled along the alignment of culvert 4. The subsurface stkatigréphy
revealed in the boreholes generally comprised a surficial peat underlain by native deposits of
clay and silt overlying bedrock. The bedrock/inferred bedrock was contacted at depths of 5.6 to
11.7 m (elevation 239.0 to 245.3). Groundwater was measured in the median borehole to be
at 0.2 m depth (elevation 250.7). The results of the Atterburg Limits and Grain Size Distribution

tests conducted on selected samples are provided on Figures 4-1 to 4-5.
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Peat

Fibrous peat was present surficially in all the boreholes. The peat ranged in thickness from
0.9 to 2.0 m and had a moisture content of 642%. This unit was penetrated at elevation 248.6
to 249.7.

Clay

Cohesive clay was encountered directly beneath the peat at depths of 1.2 to 20 m
(elevation 248.6 to 249.7) in all the boreholes. This unit was 1.8 to 3.6 m thick and penetrated
at elevation 246.1 to 247.7.

The clay was firm in consistency. Three field vane tests performed in the unit yielded undrained
shear strength values in a range of 30 to 40 kPa, with a sensitivity index of 3 to 5. A pocket
penetrometer test conducted on the clay sample indicated a shear strength in the order of
100 kPa.

The liquid and plastic limits of the clay determined in an Atterberg Limits test were 60 and 23,
respectively. The moisture content of the unit was about 44%.

Silt

Underlying the clay in all the boreholes was non-plastic silt. In addition, the silt was revealed
below the silty clay at 8.8 m depth (elevation 241.9) in borehole 704-2N. This upper silt unit was
0.9 m thick and had a moisture content of 31%. The lower silt unit was 2.9 m thick, with a

moisture content decreasing to 20%. The relative density of the unit was loose to very loose
(N of 1t06).

Silty Clay

Cohesive silty clay was encountered at 3.9 m depth (elevation 246.8) in borehole 704-2N. The

thickness of the silty clay was 4.9 m.

FOUNDATION INVESTIGATION REPORT
Highway 69 Four-Laning 12 PML Ref.. 03TF002B
Totten Sims Hubicki Associates August 2003



PetoMacCallum Ltd,

CONSULT I NG ENGINEERS

The consistency of this unit ranged from soft to firm. Two field vane tests performed at various

depths gave undrained shear strength values in a range of 20 to 25 kPa (soil sensitivity of 3).

The liquid and plastic limits for the silty clay determined in an Atterberg Limits test were 44

and 22 respectively. The moisture content of the unit varied between 34 and 62%.

Bedrock

Bedrock/inferred bedrock was contacted below the silt at a depth of 5.6 m (elevation 245.0
to 245.3) in boreholes 704-2S, 704-1MA and 11.7 m (elevation 239.0) in borehole 704-2N. A
dynamic cone penetration test met refusal on probable bedrock at 7.5 m depth
(elevation 243.5).

The bedrock is described as metasedimentary. The measured core recovery was 88 to 100%.
The RQD determined from the rock cores was typically in a range of 41 to 52% (24% in the
initial 400 mm in borehole 704-2N), indicating a poor to fair quality rock. Details of the rock core

description are presented in Table |, appended.

Groundwater

Water was measured in borehole 704-1MA to be at 0.2 m depth (elevation 250.7).

Culvert 5

Three boreholes were drilled along the alignment of culvert 5. The subsurface stratigraphy
revealed in the boreholes generally comprised a surficial peat overlying native deposits of
clayey silt, silty clay and clay underlain by silt over bedrock. The bedrock/inferred bedrock was
contacted at depths of 10.0 to 14.7 m (elevation 237.1 to 242.0). Groundwater was at a depth
of 0.2 m (elevation 251.8). The resuits of the Atterburg Limits and Grain Size Distribution tests

conducted on selected samples are provided on Figures 5-1 to 5-7.
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Peat

Fibrous peat was present surficially in all the boreholes. The peat was typically 200 to 400 mm

thick, with a moisture content of 227%. This unit was penetrated at elevation 251.5 to 251.8.

Clayey Silt

Directly beneath the peat in all the boreholes was cohesive clayey silt. This unit was 1.0 to
2.1 m thick. The consistency of the unit was firm to stiff. Pocket penetrometer testing

conducted on the clayey silt yielded a shear strength of 110 to 125 kPa.

The liquid and plastic limits for the clayey silt determined in three Atterberg Limits tests were

24 to 31 and 18 to 19 respectively. The moisture content of the unit was 31 to 35%.

Siity Clay

Underlying the clayey silt at depths of 1.2 to 2.4 m (elevation 249.4 to 250.8) was cohesive silty
clay. In addition, this unit was revealed below a clay deposit at 7.2 m depth (elevation 244.6
to 244.8). The thickness of the upper layer varied between 1.8 and 3.0 m, the lower layer 2.1
to6.2m.

The consistency of the silty clay was soft to stiff, typically firm. Four field vane tests performed
in the unit yielded undrained shear strength values in a range of 30 to 40 kPa, with a sensitivity

of 2to 5. Pocket penetrometer testing indicated a shear strength of 25 kPa.

The liquid and plastic limits for the silty clay determined in four Atterberg Limits tests were 37 to

42 and 20 to 21, respectively. The moisture content of the unit varied between 26 and 53%.

Clay

Cohesive clay was encountered within the silty clay unit at depths of 42 to 43 m
(elevation 247.6 to 247.8) in all the boreholes. The clay was 2.9 to 3.0 m thick.
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The consistency of the clay was firm. Six field vane tests performed in this unit gave undrained

shear strength values in a range of 30 to 42 kPa, with a sensitivity index of 4 to 5.

The liquid and plastic limits for the clay determined in two Atterberg Limits tests were 55 to 57
and 22 to 23 respectively. The moisture content of the unit was 59 to 68%.

Silt

Non-plastic silt was revealed below the silty clay at depths of 9.3 and 13.4 m (elevation 242.7
and 238.4) in boreholes 705-2S and 705-2N respectively. The silt was very loose (N of 2 to 3)
and ranged in thickness from 0.7 to 1.3 m.

Bedrock

Bedrock/inferred bedrock was contacted below the silty clay or silt at depths of 10.0 to 14.7 m
(elevation 237.1 to 242.0) in all the boreholes.

The bedrock is described as granitic gneiss. The measured core recovery was 92 to 100%.
The RQD determined from the rock cores was ranged from 46 to 60% in borehole 705-2S (poor
to fair quality rock) and from 89 to 97% in borehole 705-2N (excellent quality rock). Details of

the rock core description are presented in Table |, appended.

Groundwater

Water was measured in borehole 705-2M at a depth of 0.2 m (elevation 251.8).
Culvert 6

Six boreholes were drilled along the alignment of culvert 6. The subsurface stratigraphy
revealed in the boreholes generally comprised a surficial peat underlain by a native deposit of
clayey silt overlying bedrock. The bedrock/inferred bedrock was contacted at depths of 0.3 to
4.5 m (elevation 240.7 to 245.7). Groundwater was measured in one borehole to be at 0.2 m
depth (elevation 244.7). The results of the Atterburg Limits and Grain Size Distribution tests

conducted on selected samples are provided on Figures 6-1 and 6-2.
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Peat

Fibrous peat was present surficially in boreholes 706-10S, 706-10M and 706-9N. The thickness
of the peat was 1.2 m in borehole 706-9N and 100 to 300 mm in the other two boreholes.
Borehole 706-10S was terminated in the peat on probable bedrock at 0.3 m depth
(elevation 245.0).

Clayey Silt

Cohesive clayey silt was encountered at depths of 0.3 to 1.2 m (elevation 244.0 to 246.0) in all
boreholes except borehole 706-10S. This unit was 0.3 to 1.9 m thick.

The consistency of the unit was soft to stiff. A field vane test performed in borehole 706-9N

yielded an undrained shear strength of 95 kPa (soil sensitivity of 9).

The liquid and plastic limits for the clayey silt determined in an Atterberg Limits test were 34 and
21 respectively. The moisture content of the unit was about 28%.

Boreholes 701-11S, 706-10M and 706-9NA were terminated in this unit on probable bedrock at
depths of 0.6 to 2.2 m (elevation 242.9 and 245.7).

Sandy Silt

A 1.5 m thick layer of sandy silt was identified below the clayey silt at 3.0 m depth
(elevation 242.2) in borehole 706-9N. The sandy silt was very loose in relative density and had
a moisture content of about 27%. Borehole 706-9N was terminated in this deposit on probable
bedrock at a depth of 4.5 m (elevation 240.7).

Bedrock

Bedrock/inferred bedrock was contacted at depths of 0.3 to 4.5 m (elevation 240.7 to 245.7).
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The bedrock is described as metasedimentary. The measured core recovery was typically 82 to
100%, locally 32%. The RQD determined from the rock cores was typically in a range of 65 to
100% (18% in a 600 mm run started at 5.2 m depth), indicating a fair to excellent quality rock.

Details of the rock core description are presented in Table |, appended.

Groundwater

Water was measured in borehole 706-9NA to be at 0.2 m depth (elevation 244.7).

Culvert 7

Three boreholes were drilled along the alignment of culvert 7. The subsurface stratigraphy
revealed in the boreholes generally comprised a surficial peat underfain by native deposits of silt
and clay overlying bedrock. The bedrock/inferred bedrock was contacted at depths of 2.5 to
6.5 m (elevation 238.7 to 242.6). Groundwater was measured in one borehole to be at 0.1 m
depth (elevation 244 8).

Peat

Fibrous peat was present surficially in boreholes 710-NW18 and 710-NW19. The thickness of
the peat was 200 and 500 mm respectively.

Silt/Sandy Silt

Non-plastic silt was encountered below the peat in borehole 710-NW19 and below 1.3 m of
water in borehole 710-NW16 at respective depths of 0.6 and 1.5 m (elevation 244.5 and 243.4).

The silt was 1.5 to 1.9 m thick and loose to very loose in relative density.

A 900 mm thick layer of sandy silt was identified at 3.0 m depth (elevation 242.3) in
borehole 710-NW18.

FOUNDATION INVESTIGATION REPORT
Highway 69 Four-Laning 17 PML Ref.. 03TF002B
Totten Sims Hubicki Associates August 2003



PetoMacCallum Ltd,

CONSULTING ENGINEERS

Clay/Silty Clay

Cohesive deposits of clay and silty clay were revealed at depths of 0.5 and 3.0 m
(elevation 244.8 and 241.9) in boreholes 710-NW18 and 710-NW16 respectively. The clay was
2.5 m thick and very soft in consistency. The moisture content of this deposit was 45%.

The silty clay was 1.5 m thick and was soft in consistency. A field vane test performed in this
deposit yielded an undrained shear strength of about 20 kPa (soil sensitivity of 3).

Sand and Gravel

A 200 mm thick layer of sand and gravel was encountered below the silty clay at 4.5 m depth
(elevation 240.4) in borehole 710-NW16.

Bedrock

Bedrock/inferred bedrock was contacted in the boreholes at depths of 2.5 to 4.7 m
(elevation 240.2 to 242.6). A dynamic cone penetration test carried out near the north end of
the culvert met refusal on probable bedrock at 6.5 m depth (elevation 238.7).

The bedrock is described as metasedimentary. The measured core recovery was 92 to 100%.
The RQD determined from the rock cores was in a range of 88 to 100%, indicating a good to
excellent quality rock. Details of the rock core description are presented in Table |, appended.
Groundwater

Water was measured in borehole 710-NW16 to be at 0.1 m depth (elevation 244.8).

Observed groundwater levels are subject to seasonal fluctuations and rainfall patterns.
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CLOSURE

The field work was carried out under the supervision of Mr. F. Portela, Mr. M. Rapsey,
Mr. R. Elliot, Ms. S. Heino and direction of Mr. C. Nascimento, P.Eng., Senior Foundation
Engineer. The equipment was supplied by Marathon Drilling Co.

The report was prepared by Mr. G.O. Degil, Ph.D., Senior Project Supervisor, and was reviewed
by Mr. D.W. Kerr, M. Eng., P.Eng., Chief Foundation Engineer. Mr. B.R. Gray, M.Eng., P.Eng.,
Designated MTO Contact, conducted an independent review of the report.

Yours very truly

Peto MacCallum Ltd.

Dennis W. Kerr, M.Edg., P.Eng
Chief Foundation Engineer

%/

; D
* BrianR. Gray, MEng., P.Eng. T

Designated MTO Contact
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APPENDIX A

PLASTICITY CHARTS
GRAIN SIZE DISTRIBUTION CHARTS
LIST OF ABBREVIATIONS

RECORD OF BOREHOLE AND
RECORD OF PENETRATION TEST SHEETS

DRAWINGS



CULVERT 1

PLASTICITY CHARTS
Figures 1-1 and 1-2

GRAIN SIZE DISTRIBUTION CHARTS
Figures 1-3 to Figures 1-6

RECORD OF BOREHOLE AND
PENETRATION TEST SHEETS

DRAWING 1
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CUMULATIVE PERCENT PASSING




00-¢0-9G5S ON dM'O

69 AVMHOIH (10) ANVS Bwos o} 8904} IS ATAVID . cuowo
uoyopodsunt)
e oN o1 NOILNEIYLSI 3ZIS NIVYO gt N
. I [
ny3ung sn T3AVED — _ YT _ e _ v ~ ST A “ LS AVID
e GNVE | 178
L g auoq_ Evee : [ Sowoo [ Amaan ] ENZ] - AGIA | ELZ] “ AVID
GNVS
G3HINT Wo%— BAVYO IECEI Wtaamw ] 3N “ AVIO R LTS
SYALIMTIN NI 3215 NIVHD
oot o005 o o 1 50 1o %00 100 2000 1000
o PP I
- \
7
Vs
[/ 4 W
w\\ \ ”
[:74 \\ ot
\\ \
\ i
m a \ N ” 2
/ £
;- \ .
: :
M or A P 09 M
m _——— S N.-10L \ ! / W
= Y,
3 4 NL-LOL / 3
(13 ! oL
TOBNAS | I1dWVS HE \ , /
aN3Ioa \ ;.
“a 5\ %
\
\
(4 » \ 06
\\ /
o i | i 1 1 i ] 1 1 | 1.l | b l&-flflll*l 1‘\ 1 o001
£ 2 2T HE i E i F g0l vier o or 09 09 00F 0K 002 042
AN §321s AAIIS QYVANVIS SN |.||+||. YALIWOHAAH J——




00-¢0-9959 ONd'M'D

AV1D 20D4} JTIS AQNVS

69 AYMHOIH 0} AVID ©eopu4} ‘gNVYS ©9D4} 17IS . OlID4uo
uojjpjiodsuna]
G-l ON 914 NOILNEGIN1SIA 3ZIS NIVY9 o t:_cig
B aNYs
w3IunNg sn T2AVMNO _— EravrL — T — YT, _ ST A “ 178 AVID
- ONVYS
Lim wmﬁmou_ THAVHD T ELY ) [ hoan | ETUP] “ E307%) :MMW.\ I ELY] “ AVID
a3 |00 o “ FEHVOD_ | :sz:nz_‘m. I EN] “ AV ¥ LU
SHILTNITIIVY NI T218 NIVHD
oL o0 [4/3 0% i £0 1o 00 00 L0070 1000
74 o A A
08 \ \ ...... o1
- VR N
[
(174 \\ o
g o or
: :
I g
5 = - §
m € S9-10/ :
m < z S9-10. ¢
3 7 o L VN9-L0L ® 3
3 i w
3 m 14 VNG-L0Z 3
o€ ol
J08NAS | F1dnvs Ha
AN3oOIT
oz %‘
(4] 06
0 { 1 i | 1 1 H 1 1 L il | d \&\ . 004
- £ b ¥ #E /b A% ¥/ 14 8 04 s 8 oz or 09 o8 004 OVt
e S3ZIS IAFIS YVANVLS SN YIALINONAAH — ]




00-20-955G ONdM'D

ouDUQ

@

69 AVMHOIH 1T7IS 8204} gNVS T
9-1 ON OI4 NOILNGIM1SIA 3ZIS NIVY9 o Aysuin
. aNVYS
w3unNg sn THAYYO —F _ O — SN _ T A “ Fa/i-] AVID
an wm,ami AV T FUVOD I .&ﬁ“« | ELZ] “ FSHVOD I :M\Mw: I E2 __ AVID
a3IING mw.%_ TIAVHO __ oo ] Snu.!nz(w 1 v 4_ AVIO R LTS
SHALIWITIIN NT FZ1S NIVYO
00t 005 [/]] (142 i §0 134 L0 too S000 1000
L1
08 \\ [¢/3
. \ .
09 \ or
b ‘ &
y / "¢
/ g
M or 09
m / :
S SEL-10Z \ 3
o6 ol
T0BANAS | 3dnvs HE \
AN3IOTIT
oz \ oe
o \\ o8
0 1 i I | i ] 1l i 1 L L1 1 1 I -} 1 ] | 001
«£ Z Tt i IR S/ Q- i ¥ g ot ] oz or 09 08 00 O¥t 00z oLz
Y S3218 FAFIS TYVANYLS SN ||||+| YILIWONAAH OR———




@ st e Peto MacCallum Ltd.

Ontario
Foundation Cesign
RECORD OF BOREHOLE No 701-6S T of 1 METRIC
G.W.P__ 353556~-02-10 LOCATION Hwy 69 Sta 17+362.5 o/s 38m Lt CL Med. Culwer+t 7 ORIGINATED BY RE
DIST 54 HWY 13 BOREHOLE TYPE C.F.H.3.A. + NQ Coring COMPILED BY PC
DATUM Gaodetic ) DATE February 04, 2003 CHECKED BY___ C¥>
YNAM NE PENETRATICN
SOIL PROFILE SAMPLES | W R e T Ao s
S| 3 & PLASTIC Monsrmlé wauo| |z REMARKS
51, w 1£3] 2 20 40 80 80 0 [UMT conrenr WMTH 2D &
= z [ ) = GRAIN S
eLev Zigiw| 3 195! & [SHEARSTRENGTHkPa v ; * 2 zE
= DESCRIPTION =12 T 128 = ——O——— OISTRIBUTION
DEPTH 2| 3iF] > 1323 £ |0 UNCONFINED + FIELD VANE Y %)
= Z | €9 DL |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
w 2P 49 5’0 80 100 ZQ 40 60 kNm' IGR SA SI CL
~Z i i | I
~1 1153 4 231 ¢ B :
|
i
: |
230 - ‘
Sray/brown 2 lss 7 ° f 514 79 7
_ — ML !
. I
Wet T 229 J
g |
3iss| s 228 Yon plastid 913 92 5
!
227.3 é
1.1l Sranitic Gneiss ac| rec . ’
Bedrock sound 4 NG| 82% e ; RQD 23%
~a
’C | REC oze
s 1551 55% ROD 983
225 :
|
I
RC| REC | -
6 |ng| 51% | RQD 85%
224
223.6
7.1 Znd of borehcie
Refusal on probable
bedrock
- 2003 22 24
\vA Aater level observed
= during drilling
Wacer level measured
! afrer drilling
i
: | {
: i
{ !
| !
i 1
l
! !
|
' !
i
; |
o
| ‘ | ;
: % | |
; |
| ! i !
i : ! !
| . o
i : i
, i |
| ! L
‘ i | i !
t [ ! i
GN_MOT VERI SWAMP 701.GPJ CN_MOT.GDT #/2/03 6 28'28 PM 20

7 5. Numbers refer 10

* Sensitivity 15 5 (%) STRAIN AT FAILURE
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@) et st e Peto MacCallum Ltd,

Ontarto
Foundation Design
RECORD OF BOREHOLE No 701-10S T of 2 METRIC
G.W.P__ 555/-02-00 LOCATION dwy 59 Sta. 17+375, n/5 68m Lt. CL Med. ORIGINATED BY RE
DIST 54 HWY 65 BOREHOLE TYPE Continucus Flight Hollow Stem Augers COMPILED BY oC
DATUM Geodetic - DATE Fepruary 06, 2003 CHECKED BY sz
TRAT!
SOIL PROFILE SAMPLES w  |RYNAMIC SONE PENETRATION
x w NATURAL = REMARKS
Wl X PLASTIC Jerome bauol 2
< - §5 3 0 40 80 80 100 LMIT onrent wMT] £ G &
« 2 Q z } | i L L Sy GRAIN SIZE
ELey ' £IHI¢¥] 2 |25 & [SHEARSTRENGTHKPa . ® 5 | OSTRIBUTON
BEPTH DESCRIPTION 13| 3 35| I O UNCONFINED  + FIELD VANE Y )
£z Z |Z°| ¥ |e QUCKTRIAKAL X LABVANE | 'WATER CONTENT (%) ’
23141 Ground Surface w 20 40 80 80 100 20 40 80 kN/im* [GR SA S CL
[VS) ~ i ~ ‘ | T ‘
- -2 l 35 } 1
RS sand trace = 231 : o !
Loose Brown Moist ‘
230.2 :
PN Silty clay, =race sand % 39 i
Firm 3rown Moist A (
2 iss 3 P o]
|
7l 229 L ’
2237 /
B Silt, tracs sand trace
clay
Loose  Brown Wet 3 |ss 8 223 e
/Grey 22
|
227
—_— L3 - i
Vary loose 448s ! °
226
<
i
slss| 4 - i L
224 /{
6 {551 WR** (o]
223
T 1ss 4 222 } ' Q
! !
: i
; i
i
- — 1 221 ’
fine sand |
Loocse 3 1ss 5 . JL,
l
]
220 :
i
i
; i
3 {Ss 4 219 & :
213 : +
2177 | | :
3.7
« 413133 15 . : [
216.2 217 - :
4.3 £nd of borencle ; ' { ; i
Canr'd | i 5 | '
ON_MOT VERI SWAMP 701.GPJ CR_MOT.GDT 8/2/03 8:27:45 PM 2 5 N for (o 2‘3
+ % umbers rsfer 1o . L < (%) STRAIN AT FAILURE
Sansitivity ‘ ?



() Hinteaet et vion Peto MacCallum Ltd,

Ontarlo
Foundation Design
RECORD OF BOREHOLE No 701-10S 2 of 2 METRIC
G.W.P__ 5556-02-00 LOCATION Hwy 69 Sta. 17+375, o/s #8m Lt. CL Med. ORIGINATED BY _RE
DIsT 54 HwY 69 BOREHOLE TYPE Continugus Flight Hollow Stem Augers COMPILED BY oC
DATUM Geodetic 0ATE Fepruyary 06, 2003 CHECKED BY 6_0’2
QYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « w RES!STAN%%PLOT e NATURAL
- REMARKS
P = pLasTic (A e bauol T
5 i ES 3 20 40 80 80 100 UMIT - content UMTE 5 O &
« @ St 2 : ! f L I " w” w, | D% | GRANSIZE
ELE: £/®lw| 2 |25 3 [SHEARSTRENGTHkPa ‘ .
ELEY CESCRIPTION - 121c| 2 122 2 e Ot DISTRIBUTION
DEPTH 15| ¢F > 33| < | O UNCONFINED + FIELD VANE Y %)
=1 c Z || © e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
2314 w 0 40 60 80 100 200 40 90 kN/m* IGR SA SE CL
Cont'd
Refusal on propable
bedrock
* 2002 02 06
<z Water level observed
= during drilling
A4 Water level measured
= after driliing
[ ] Panetrometar test
WR** Refers to penetraticn
under weight of rods i
only
f
1
I
§
|
' |
i 3
; !
|
i !
: | :
‘ ! !
: !
1
|
] ]
P 1 5 i
ON_MOT VER3 SWAMP 701.GPJ ON_MOT.GOT 8/2/03 8:27:45 PM 20
- ' = 7 5. Numbers refer to !
. - |
+ X Sensiity 15-0-3 (%) STRAIN AT FAILURE



R —

(G L Peto MacCallum Ltd

Ontarto
Foundation Design
RECORD OF PENETRATION TEST No 701-11S 1 of 1 METRIC
G.W.P. 355A=-02-00 LOCATION Hwy £3 Sta 17+387.5 3/s 58m Lt. CL Med. ORIGINATED B8Y RE
DIST 34 HWY 59 BOREHOLE TYPE Dynamic Cone Penetrarion Test COMPILED BY PC
DATUM Gecdertic - DATE February 06, 2003 CHECKED 8Y é 2
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W IRESISTANCE PLOT NATURAL REMARKS
g 4 & PLASTIC mcrime WU K
5 n §<z> b 0 40 60 80 100 |UMIT oourenr  LMT SO &
x w = Z . . - - e Sy GRAIN SiZE
g T %l 2 |o5| O [SHEAR STRENGTH kPa v * g
ELEY. DESCRIPTION 18] 2 |28 E e CISTRIBUTION
BEPTH $i31E] > [ 28| £ |0 UNCONFINED + FIELD VANE Y %)
212 £ JE°! @ |e QUCKTRAXAL X LABVANE WATER CONTENT (%) '
221,31 Ground Surface = 20 40 60 80 100 0 4 60 kM’ {GR SA St CL
9.2 | |
231 ‘ "
230 .
229
228 \ |
|
) |
227 ,’
226 f
\ i’
225
> t
224
223 }
i
222 /
221 &
I ‘
] :
H I
220 f
|
o |
219 ‘ ‘ ; ‘
218.7 | 120/20¢en i '
155 | ] | ;
End of dynamic cone : | ; ;
penecratlon teszt i i‘ |
Refusal on procable I I’ [ ’ i
bedrock | ! . ! :
| i ‘ [
; ; ‘ '
i o s 1
i v I N B
| ! ) ;
l o .
% L |

MOT OCPT SWAMP 701.GPJ ON_MOT GDT 8/2/03 8:29:22 PM

20
+ %3 g‘:;’:’:v’;y’“”“ 15—d—5 (%) STRAIN AT FAILURE
1



Ministry of
Transportation

Peto MacCallum Ltd.

Ontarlo
Foundation Design
RECORD OF BOREHOLE No 701-12S 1 of 1 METRIC
G.W.P__ _555s-02-00 LOCATION Hwy 59 Sta, 17+400, o/s 12m Lt. CL Med. ORIGINATED BY RE
CIsT 54 HWY 62 BOREHOLE TYPE Continucus Flight Hol.ow Stem Augers COMPILED BY 2C
DATUM _Geodet:c DATE February 06, 2003 CHECKED BY ¢4
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W {RESISTANCE PLOT NATURAL | remarxs
ol & PLASTIC moisTURE  MSWIOE T
Gl o |£5] 2 20 40 80 80 100 ConTEnT M gg s
< = =z W, w W, GRAIN SIZE
ELEV T|9iw| 3 1g5| 8 |SHEARSTRENGTHKPa " : 5 os
= DESCRIPTICN -1 g 2 z29| £ L i TRIBUTION
DEPTH 2|31F] > [38] £ |0 UNCONFINED + FIELD VANE Y .
sz Z | EC1 @ e QUCKTRAXIAL X LABVANE WATER CONTENT (%) e
230.9} Ground Surface . « 20 40 60 80 100 20 40 80 kNim' |GR SA SI CL
D9 TopsoLl == ' i
st et 1 55|10 :’ °
.o Siit,
trace sand trace clay
Jompact  Brown Molst 230
2297
1.2 Silty clay, trace sana A
- V1
Frrm Zight Moist A
bréwn ¥ 2 18s 4 329 . " 0 3 60 37
1
d 2
L 228
d 2
L1 3 1ss 5 o
A .
227.2
3.7 Silt, trace sand 257
trace clay -
Loose Grey Moist
4 158 [ 296 ! Q
225.0 nac
6.0 End of borehole
Refusal on probable
bedrock .
* 8orehole dry on
completion of
drilling
§
j ;
i i
|
i
L
o
|
P
-
j ;
J i
i i
ON_MOT VER3 SWAMP 701.GPJ ON_MOT.GDT &/72/03 8:27.52 PM 20
- - 7 Numbers refer o
+ Sensioety 15,8?_5 (%) STRAIN AT FAILURE
0
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(@) Hinter ot on Peto MacCallum Ltd,

Ontario
Foundstion Design

RECORD OF BOREHOLE No 701-13S 1 of 1 METRIC
G.W.P,__ 8555-02-00 LOCATION Hwy £3 Sta. 17+400, o/s 19m Lrt. CL Med. ORIGINATED BY &b
DIST 24 HWY 69 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY PC
DATUM Gecderic B DATE March 04, 2003 CHECKED BY o
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | w |G ,
TR —_ pLasTic MATRAL - Louio Lz REMARKS
5 9 |25 2 0 a0 e 80 w00 |UMT O Goyrgr uMT 53 &
z W = z - W, w W, > GRAIN SIZE
|¥|wl 3 |25| 2 [SHEARSTRENGTH kPa - . 3 -
ELEV OESCRIPTION 19|l 2 [Z = - — DISTRIBUTION
DEPTH 1318 53 |28| £ |0 UNCONFINED  + FIELD VANE Y %)
es Z OIEC] L e QUCKTRAXIAL X LABVANE WATER CONTENT (%)
231.1! Groun « 20 40 60 80 100 20 40 60 swim’ [GR SA S cL
3.9 Fea ~ 231 J I -
230.7 o~111s53] 20 ‘ ! !
7 ! o
I 3
;i (¥ | N
i 1L 230 : ‘ J
- i ;
Varved /1 J i
M/ 2 isst s ! 2
A ! i
% 229 : :
U i |
t i >
4 ; i
0 % 1 ,
229.1 ‘l i é
3.0 S:le, 228 : .
trace sand trace clay 31ss| 10 | !
Zempact  Brown Molst ! !
! ]
i |
227 :
—_— — { ;
Jery Grey Wet |
Loose ¢ i
4 1SS) 4 :
gt 226 ;
32§AJ X
- Sand trace silt i
¢ 225
Jery Grey Aet jo o
loose « o 5|55 4 0 96 (4
r 224
223.5 s FIE R/ e !
7.71 End of borehole i
fefusal on prcbable %
pedrock i
t : i
! i
i i i
© 2003030 i *
i
7 WRater level observed i ;
o during drilling ! !
Water level measurad ] i ! ;
‘! aZter drilling ; ;‘ { i
‘ ; |
i | !
j
¢ H

ON_MOY VERY SWAMP 701. MARCH 4, 2003.GPS ON_MOT.GDT &/5103 8:10:53 A
- ER3 8 ™ cr 4.2 - r‘ XS’ Numbers refer 1o

Sensitivity 3 (%) STRAIN AT FAILURE




[E—

0;@;3":?"33"“ Peto MacCallum Ltd

Foundation Design

RECORD OF BOREHOLE No 701-4M toof 1 METRIC
G.W.P___3556-02-00 LOCATION Hwy 69 Sta., 17+407, CL Med. ORIGINATED BY rFp
DIST 54 HWY 69 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY 2C
DATUM  Gegdetic _ DATE March 04, 2003 CHECKED BY 82
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT & NATURAL - REMARKS
w I PLASTIC LiQuio
=21 G oM MOSTURE Tiarl =5
= 0 <3| & 20 40 60 80 100 ! CONTENT =9 &
e ¢ |22 z : . n L . ws w w | 2% | cRansze
ELEV o Sl31g| 2 25! 2 |SHEARSTRENGTHKPa e e DISTRIBUTION
BERTH DESCRIPTION <1212 3 [33] X |O UNCONFINED  + FIELDVANE Y (o)
£z Z | E° ¥ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
231.0! Ground Surface « 20 40 60 80 100 20 <40 60 kNim' {GR SA St CL
J.d P2at, fine fibrous 2 |
b v la v n
7.3 Dari Arawn 1SSy e ¢
Zlayey silt trace sand !
& : d
Stiff Srown Moist ] 4 230
silcy clay seams T
Varved
1 21iss) 10 .
229
A
e
228.8 a 528
3.9 sile, N
trace clay trace sand 3 ]ss 4
Loose to Brown Wet
very loose
227
vyssp 7 226
225.5
3.5 Sandy silt trace clay 1
Vary Brown Wat " ~
loose ] 25
Wi S |ss]wree
L 224
223.7
7.3 End of borshole
Refusal on probable
bedrock
* 2003 03 04
§/ Water level observed
* during drilling
Y Water level measured
= after drillang
n Penetrometer Test
WR** Refers to penetration
under weight of rods

only

t

OM_MOT VER3 SWAMP 701. MARCH 4, 2003.GPJ ON_MOT.GOT 8/20:03 1:17:21 F] 24
F x5 tumensaere 5 (%) STRAIN AT FAILURE
Sensitivity L (?
3
:



(@) ittt s e Peto MacCallum Ltd.

Ontarlo
Foundation Design
RECORD OF BOREHOLE No 701-6N 1 of 2 METRIC
G.W.P. 5556=02-10 LOCATION Hwy 69 Sta. 17+400, 2/s 19m Rt. CL Med. ORIGINATED 8Y £p
0IST 54 HWY 595 BOREHOLE TYPE Continugus Flight Hollow Stem Augers COMPILED BY pC
DATUM Gecderic = DATE March 03, 2003 CHECKED 8Y Qé
DYNAMIC CONE PENETRATICN
SCIL PROFILE SAMPLES © w RES'STANCEPLOT{ NATURAL - REMARKS
Wy | 2 PLASTIC LiQuin
= d it MOISTURE ot £ 5
5 o |3 3| o 200 40 80 80 100 CONTENT z 9 a
x ud = z s L i L . s w W, B GRAIN SIZE
. Tidlw| 3 |g5| O [SHEAR STRENGTHkPa . g 3
ELEV DESCRIPTION ~lsi&] T (28] = DISTRIBUTION
FEPTH g|31F] > |23 < |o unconmmep + FIELD VANE Y %)
=l F 2 JEC| U e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
231.1| Ground Surface o 20 40 §0 80 100 20 40 80 kNim® {GR SA S CL
DI Peat, fine fibrous ~ 231 -
u.3 \ 2arl hrown / /‘ i|ss 6 :
S;iéy clay, trace ZIine b 5
san
> o |
Flrm Srown Molsz U 530 i
%
U2 ss] s .
4 229
H ; !
A
1
V1 228 -
— — e . [ 043188 6
silt seams
1
1
4 227
226.7 /‘/ |
1.4 Sile, trace clay
trace sand [
Compact Brown Wet 4185 10 226 |
225
5 {SS 15
P
224 .
i
2235 v |
T.o Silty sand trace gravel *
J1 8 i35] wRer
Very Brown Wet 223
Locse R i ]
L |
222
4
J11 7 |55 wRe
} i
“ 221 T + -
{ i
o 1 !
: : P
| i
41 8 |58 3 229 ; :
o | i
| )
4 : :
. ;
219 ' ;
trace clay | !
dit9iss! 4 ! !
| i j ]
- 213 ' - -
] ’; : !
* i | : f
- . |
; Poob | 1
141101485 1 a1 : : : : l ‘
. ‘ i | | !
H i !
4 | } i
i | ' ! I
cont'd M i i |
ON_MCT VER3I SWAMP 701- MARCH 4, 2003.GPJ CN_MOT.GOT 687203 6:22:37 PM] 20
b 5. Numbars refer to )}
O ey 15-0—5 (%) STRAIN AT FALURE



(Lt Peto MacCallum Ltd.

Ontario
Foundation Design
RECORD OF BOREHOLE No 701-6N 2 of 2 METRIC
G.W.P__ 5555-02-30 LOCATION Hwy 69 Sta. 17+400, o/s 19m Rt. CL Med. ORIGINATED BY _rp
DIST 54 HWY /3 BOREHOLE TYPE Continucus Flight Hollow Stem Augers COMPILED 8Y 2C
DATUM Gecdetic DATE March A3, 2003 CHECKED BY g;ﬁ&
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | w R aT e A
4o X e pLasTic GWARMS  Lauol | & REMARKS
5 o é S 3 20 40 50 80 100 LIMIT CONTENT  UMIT| 5 3 &
x w s = - - 4 L L Wo w w, B GRAIN SIZE
T 8|wl 3 125| © [SHEARSTRENGTH kPa " s
EEEV. CESCRIPTION =12 % < 22 = p——————— DISTRIBUTION
OEPTH é 5| < > 8 5 ; QO UNCONFINED + FIELD VANE Y )
=1z Z |E°] L |e QUCKTRAXIAL X LABVANE WATER CONTENT (%)
s ] 20 40 80 80 100 20 40 €0 ’NmM' O IGR SA 81 CL
B 216 . : ;
215.3 “onr’d i i | ‘ | !
~3.3 Znd of borehole

Refusal on probable
bedrock

M 2063 23 Q3

\va Watar level observed
= during drilling

Y  Aater level measured
= afzaer drilling

] Penetrometer test

WR** Refers to penetration
under weight of rods
only

I
: |
H i
‘ |
| ; 5
L

20
1 5_¢_ S (%) STRAIN AT FAILURE
19

ON_MOT VER3 SWAMP 701- MARCH 4, 2003.GPJ ON_MOT.GDT &/2/03 8:22:38 P!

+ )<3 . Numbers refar (o

Seansirvity



[T

@i};‘:‘.‘mim Peto MacCallum Ltd

Foundation Design
RECORD OF BOREHOLE No 701-6NA T of 2 METRIC
G.W.P__55356-02-80 LOCATION Hwy 693 Sta.17+400, o/s 12m Rt. CL Med. GRIGINATED 8Y R
01ST S4 HWY 69 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY PC
DATUM  Geodetic DATE Tepruary 07, 2003 CHECKED B8Y gz
OYNAMIC CONE PENETRATION
SCIL PROFILE SAMPLES @ 4 |RESISTANCE PLOT NATURAL REMARKS
Wl 2 _ PLASTIC |0 e Uauio| &=
i g (55| @ 20 40 60 80 100 [YMT content UMT| 53 &
4 w = z - . - L L W, w W, >4 GRAIN SIZE
ELEv Sescrpn T\8¢| 2 |25| 2 [SHEARSTRENGTHKPa o V13 | streuTion
BEPTH ESCRIPTION S13 5! 3 (23] % |0 UNCONFNED  + FIELD VANE Y o
=12 Z |E€°| & e QUCKTRIAXAL X LABVANE WATER CONTENT (%)
231.1] Ground Surface 4w 20 0 50 80 100 20 40 60 kN {GR SA St CL
0.9 Topsoil N 231 7
CRET T motEe 1
trace sand trace clay
Loose Light Moist
2299 Srown 230
l.e Silty clay trace sand LA
Firm to Brown Moist 4 1
Soft PSRRI o 0 2 46 52
LA 229
/.4
4 2
A
228
Al 3 {ss] 4 o
d %
227.3 1 Y -
3.8 Silt, trace sand
~race clay 227
Loose Grey Moist
to wet
4 {55 § o Non plastiq 0 1 96 3
226
225
5 |SS 6 o
224
223.5
7.8 Sandy silt trace clay 1
Very Grey Wet mt 6 |Ss 1 o
loose ) 223
»
222
N
) 7 135 WR*~ o Non plastig 0 30 67 3
4 221
4
M1 8 |SS| WR 220 a
4
.
p
L 213
9 |8s 4 Q
4 218
217.5 2
3.3 Sand, medium ta coarse U R DAL p
Trace s1lt trace gravel .
Qo Ver) Srcwn Morst . o 217
gl
i End of oorenocle
Refusal on probable
cBREFYC
ON_MOT VER3 SWAMP 701.GPJ ON_MOT.GOT &720/03 1:19:45 PM . 20
+ x5 gzz’::v:’w"“’m 15_(’?_3 (%) STRAN AT FAILURE

10



@fﬂiﬁmuu Peto MacCallum Ltd

Foundation Denign

RECORD OF BOREHOLE No 701-6NA 2 of 2 METRIC

G.W.P__ 5556-32-90 LOCATION Hwy 63 Sta.17+400, o/s 12m Rt. CL Med. ORIGINATED BY RE
oIsT 54 HWY 69 BOREHOLE TYPE Centinuous Fliqght Hollow Stem Augers COMPILED BY PC
DATUM Geodetic = OATE Fabruary 07, 2003 CHECKED 8Y 5z>
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESSTANCE PLOT O NATURAL "
Wyl 2 _ PLASTIC LiquIp = EMARKS
= J umr  MOISTURE "ol = 5§
— » <5 & 20 40 80 80 100 CONTENT =0 &
S w 2= z L L - : - W w w | 2% GRAIN SIZE
a | Wlw 2 a3 Q |SHEAR STRENGTH kPa
ELEV. OESCRIPTION 181 2 (2291 F —_————y DISTRIBUTION
CEPTH > <1211 > |23 % |0 UNCONFINED + FIELD VANE Y %)
£z Z &9 U e QUCKTRIAXAL X LABVANE WATER CONTENT (%)
231t Y 20 4 60 80 100 20 40 80 KN/ IGR SA SI CL
Cont'd
v 2003 02 07

Y Adater level measured
= after drilling

-
Penetrometer

WR** Refers to penegration
under weight of rcds
only

N B 19:48 P
CN_MOT VER3 SWAMP 701.GPJ ON_MOT.GDT 6/20/03 1:19:48 PM 4 )(5 Numbers refsr to

Sensitvity 15

20
5 (%]} STRAIN AT FAILURE

a



Ministry of
Transportation

Peto MacCallum Ltd.

Ontarto
Foundation Design
RECORD OF BOREHOLE No 701-6NB 1 of 1 METRIC
G.W.P. 3556=-02-00 LOCATION Hwy 63 Sta 17+400 o/5 37m Rt. CL Med, ORIGINATED BY 3E
DIST 54 HWY /9 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED 8Y 2C
DATUM Geondesic - DATE February 05, 2003 CHECKED BY C'ﬁ
OYNAMIC CONE PENETRATION
SO PROFILE SAMPLES @« W IRESISTANCE PLOT NATURAL "
Wyl X = PLASTIC yoisTuRe  LQWO| | & EMARKS
5 " ; S 9 210 0 80 80 100 UM otrent UMITE S 8 &
x wi = p-d w, w W, = GRAIN SIZE
ELEV Eiglwl 3 25| & [SHEARSTRENGTHKPa . 5 . e
DESCRIPTION iS5l 2 1221 FE DISTRIBUTION
CEPTH ; S = > 8 5 § O UNCONFINED + FIELD VANE 'Y %)
=12 Z |E°| U |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%) ’
230.7| Sround Sursace “‘ 20 40 60 80 100 20 40 60 wum’ |GR SA S GL
)J Topsorl P 156
0.2 Silt, 55 {50/8cm|
<race sand trace clay
Locse Grey Aet 230
e
20ss| 10 229 T
228 f
_— Y [
sandy silt .
N slss| s |T : o
227 f
2267 f
4.0 Sand, cc i
trace silt trace gravel .- !
o o |
Very loose Brown Wet . o 25g
s o] 4 {55} WR*~ = ! ]
e o
. o 225
.
* | S I35 1 [=]
o 224
. .
. o
223.1 -
7.6 Silt, trace fine sand 223
trace clay 8 |Ss i5 ; [}
222.6 ¢
8.1 Compacs [rown. . Moist i
End of borencle
Refusal on propable
pedrock
* 2003 02 05
\vA dater level observed
= during drilling !
¥  Hater level measured |
= after drilling i
WR** Rafers to penetration ' :
cnder welght 5f rods i
cnly i
i
|
i
I
1
|
[
i
i
i
! !
1
i
i
1
|
!
ON_MOQT VER3 SWAMP 701.GPJ ON_MOT.GDT 8/2/03 8:28:20 PM 7 s Numbers refer o
4+ X7 {%) STRAIN AT FAILURE

Sansiivity




[———

Ministry of
Transportation

Peto MacCallum Ltd.

Ontario
Foundation Design
RECORD OF BOREHOLE No 701-7N Toof 1 METRIC
G.W.P tOCATION Hwy 692 3ta 17+#d3i2.5 5/35 57m R, CL Med. Cylvert 7 ORIGINATED BY RE
0iST 34 HWY /3 BOREHOLE TYPE CLE.H.53.A. ¢+ NG Toriag COMPILED BY PC
DATUM _Secdecis DATE Fabruazv 03, 2003 cHeckeD BY __ 4%
DYNAMIC CONE PENETRATION
SCIL PROFILE SAMPLES x Y IRESISTANCE PLCT NATURAL REMARKS
W, | 2 = pLasTIc GRTLRA. Loup| | &
= 2 |23 3 0 0 50 80 100 [|UMT  content UMT| 5O &
Stz o = N4 : * : w, w w, -4 GRAIN SiZE
zLgy Slg 4] 2 |23 2 |SHEARSTRENGTHKPa S * | ostrisuTion
BEPTH DESCRIPTION T12]2] 3 33| T |0 UNCONFNED  + FIELOVANE Y )
== zZ |E£° & |e QUCKTRIANAL X LABVANE WATER CONTENT (%) '
ayq - D 20 40 80 80 100 20 40 80 wm' [GR SA S L
23 X
3. o~ : ; |
i 1
7.z :
qoist 230 |
1ss| 2 ) o
2293 !
[ Clayay 3111 some sand :
Tirm Gre; MoLst 2 |
4 7 12 |es) s 229 ; S 9 12 73 15
3yss| 4 ; o
4 228 -
|
11ssl s § o
- T T T 227 :
!
Aat 5 {sSs 7 i Q g 1 87 12
Y
i
halal "
4 5 153 5 228 : i
: ¢
|
i
)2 74sst 7 bas o
221.5 e i
0.1 Silt W |
trace sanrd trace clay 8 |55} WR¥~ j ! o
Jery Grey Wet 224 i !
losse rto !
locse i
|
223 ;
3 1ss] 1 : ] o
z
222
10155 150/8em ‘ ol
221.4 ;
5.2 Sranitiz gneiss ) !
B2adrock sound 221 .
:
L1RC| REC ! .
11 NG| 98% i Ao 98%
1 I
| | |
: 220 ’ ‘
! ; ; f
j ! H \
| ‘
RC | REC H t 2
121G ] 1003 . | : % 8QD 8%
19 : :
¢ ‘ !
| i |
213.4 N i ) | i
i3 Zna of porencle ! '
Zerusal on probable ! i | j
Zearack I
2063 92 33 } |
Y o
PERE ‘ j |
! i
i i :
oo b
ON_MQT YER3 SWAMP 701.GPJ CN_MQT.GDT 6/10/03 11:24:04 AM N 5 N for t 0
+' 7. Humoersreferto (%) STRAIN AT FAILURE

Sensiteity
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(@) vt 2t e Peto MacCallum Ltd.

Ontario
Foundation Design
RECORD OF PENETRATION TEST No 701-9N 1 of 1 METRIC
G.W.P__ 5555-02-00 LOCATION Hwy £3 Sta. 17+437.5, o/5 _55m Rt. CL Med. ORIGINATED BY gg
OIsT 54 HWY 659 BOREMOLE TYPE Oyrnamic Cone Penetration Test COMPILED BY pC
DATUM Geodetic - DATE February 07, 2003 CHECKED BY __ (44
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES | . R © ATURAL
T o : -~ PLASTIC (0 CuRe Liauo| = REMARKS
5 9 |53 b 20 40 80 80 100 UMIT ooy umiT B G &
a ui = z 1 i 1 L A o w
€18 |wl 2 25| & [SHEAR STRENGTHkPa e v “o| Tz | CRansize
ELEV DESCRIPTION - 8let 3 |28 2 —— e, DISTRIBUTION
CEPTH é = = > 8 5 < O UNCONFINED + FIELD VANE ‘Y (%)
sz Z | E Y] U |e QUCKTRIAXAL X LABVANE WATER CONTENT (%)
210,31 Sround Surface “ <0 40 6,0 80 100 2‘0 40 80 kN/m' [GR SA SI CL
. ' *
f
i
230 :
229
228
227
226
225 \ : :
224
223 & ‘
/ I
222
221 L
i : I
| | |
| o
220 , .
o | ] z‘ ,
t | ]
; | i
!
! | |
213.3 ile T T TS ?
L2.31 Snd of dynamic cone | i i ‘
penetratlon test ; ;
Refusal on probable ‘ i ;
bedrock | " {
j | f
> |
| : :
5 ;
I I
l !
f P
| ! | i
MGT OCPT SWAMP 701.GPJ ON_MOT.GOT 8/2/03 8:29:30 PM 22
+ %%, Numben refer o 15_¢_5 (%) STRAIN AT FAILURE
Sensitivity



NOTE:
REFER TO DRAWING 1A FOR SECTION 1-1

(rve.)

$
CULVERT 1 5”
z
3
PLAN
SCALE

REF No E-HWYBIN-ALIGN.dwyg; April 2003
w7and9.dwg: Fevruory 2003
Peto.dwg; March 2003
{_bpi07.dwq; Cecermber 2002

METRIC

£35S
IONS

NSION IN METRI
AND/OR MILLIMETRES UNL
QTHERWISE SHOWN.  STAT

IN KILOMETRES + METRES

{Legend Continued)

CONT No
GWP No 5556-02-00
HIGHWAY 69 SHEET

HIGHWAY 89 FOUR LANING
from 8.7xm North of 537 Mortherty 2.8km

CULVERT 1
BOREHOLE LOCATIONS

PetoMacCallum Ltd,

CONSULTIING ENGINEERS
REG MUN

oF Sudbury
SUDBURY

KEY PLAN
03 023 0 0. 3km

LEGEND

Borehole
Dynomic Cone Penetration Test (Cone)

Borehole & Cone

R

Blows/0.3m (Std, Pen Test, 475 J / biow})

g

Btows/0.3m (60" Cone, 475 J / biow)
W L ot time of investiqation Feb 2003
Head

ARTESIAN WATER
Encountered

— ik i

PIEZOMETER

BH No |ELEVATION STA lo/s CL MED
701-4M 2310 17+407 cL

701-6N 2311 174400 19.0m Rt
701 -6NA 2348 17+400 12.0m Rt
701-6N8 230.7 17+400 37.0m Rt
701-7N 230.7 17+412.5 57.0m Rt
701-9N 2308 17+437.5 55.0m Rt

(Legeng Continues)

BH No [ELEVATICN STA /s Cl MED
701-6S 2313 17+362.5 38.0m Ut
701108 2314 17+375 68.0m Lt
703-115 2313 17+387.5 58.0m Lt
701-125 2303 17+400 12.0m Lt
701-133 231 17+400 19.0m Ut

= NQTE -

The boundories between scil strato have been estoblished
only at Borehole localions. Batween Boreholes the
boundaries are ossurmed from geclogical evidence.

REVISIONS

DATE 8y DESCRPTION

Geocres No. 42L-167

) }9'51 34
isyeup PC CHECKED vy ToMeauG vy, 2003sre |
M DGD/CN #meovo _ DWK lowg !




228

234

230

226

222

218

214

210

238

234

230

226

222

218

214

210

NOTE:

701-10S 701-8S 701-118

ME

W
z
L4 € 3
3
SILT <
TRACE SAND b3
,,,,,,, — TRACE CLAY
Loose
- _SILTY CLAY -
TRACE SAND B/0.30m CONE
xS . n [TOPSOQIL} 8/0:30m COME
i) g i i l
- e R
T o LA ] e )
SILT | RSN NN
TRACE SAND 4+ Il Sound GRANITIC
TRACE CLAY WR | |GNEISS
Loose to Very Loose BEDROCK

~ &

AN ANEAT AN TANE N

o PROBABLE SEDROCK
PROBABLE BEDROCK

SAND

WITH SILT

TRACE GRAVEL

Compact
CULVERT 1
SECTION 1-1

SANDY SILT-/

3
Lt
Z
3
w 701-135 701-125 701—4M 701~6NA , 701-6N 701-6NB
2 IS I g ¢
z
s Xz
2 suT E '
P
2| mace swo = [ rack Cu
Com:cft""{o | TRACE SAND SILT
Very Loose Compact to TRACE SAND
y ~—SILTY CLAY CLAYEY SILT Loose — SILTY CLAY = TRACE CLAY ——y
TRACE SAND TRACE SAND Loose to
PEAT— PEAT L, Stiff e e Firm to Soft Very loose w .
€ T 1 o L I 1 1z Bfisan 7 - S - 7 bt
i e T i e
A “'E' v 45 1 | T 4
i : aERtb A
i | il la Thnse 7Y W ;’
................................ 4 T I:- i s !l hs 7
""""" ks sersey st o a5 * rﬂ
[ R ROBMALE BEDROCK /2 ea e il XL / 1

L PROBABLE BEDROCK SANDY SILT—3t 4, | STy sanp ROBABLE BEDROCK bYe
SAND TRACE CLAY  I{H 413 [t race GRAVEL GRANITIC G
TRACE SILT Very lLoose M 141} Very Loose SAND SILT
Very Loose = KE ]” r-l*] TRACE SLT TRACE SAND
SAND o A J\ L Tl mace cravEL TRACE CLAY
ANANANARNNA

TRACE_ SILT PROBABLE BEDROCK very Loose Very Loose to Loose

TRACE GRAVEL

Very dense

REFER TO DRAWING 1 FOR PLAN

CULVERT 1

SECTION 1—1 (Continued)

SECTION

HORIZONTAL SCALE

ETRIC

UNLESS
SHOWN. _ STATIONS
N KROMETRES + METRES

238

234

230

226

222

218

214

210

238

234

230

226

218

214

210

REF No E-HWYBIN—ALIGN.dwg; April 2003

Civ7ond9.dwg; February 2003

PETO.dwg; March 2003

I.bpi07.dwg; December 2002

CONT No
GWP No 5556~-02-00
wcICHWAY 53 SHEET
From 8.7k North “CU?L 1537 Northerty 2.8km
SOIL STRATA
PetoMacCallum Ltd.
CONSULTING ENGINEERS
REG MUN
oF Sutbry]

SUDBURY

LEGEND

2 2
4
'¢ Borshole & Cone
i
{
l

Borshols

Dynamic Cone Penstration Test (Cone)

Blows/0.3m (Std. Pen Teat, 475 J / blow)
Blows/0.3m (60°Cone, 475 J / blow)

W L at time of Investigation Feb—May 2003
Head

ARTESIAN WATER
Encountered

BH No |ELEVATION STA p/s Cl MED

— NOTE ~
iThe boundaries betwesn soll strata have been estcbiished
only at Borehols locations. Between Boreholes the
boundariee are d from geological svid
éﬂkﬁ BY CESCRIFTION

(Rafor to drawing 1 for co—ordinctas)

(Lagend Continues)

Geocres No. 42L.-167




CULVERT 2

e RECORD OF BOREHOLE AND
PENETRATION TEST SHEETS

e DRAWING 2



(@)t ot o Peto MacCallum Ltd,

Ontario
Faundation Design
RECORD OF BOREHOLE No CV8-1 toof 1 METRIC
GC.W.P. 53565200 LOCATION Hwy K2 3ta. 17830, 5/5 33.%m Lh. CL Med. Zalvarc JORIGINATED gy oD
OisST 54 HWY 53 BOREHOLE TYPE C.E.H.5.A., NW dash 3oring and N9 Coring COMPILED BY P
DATUM Geoderic i DATE May 189, 2003 CHECKED BY ("‘7
DYNAMIC CONE PENETRATICON
SQHL PROFILE SAMPLES | o W IRESISTANCE PLOT NATURAL R
Faol g & PLASTIC yisTuge HQUIO| | i EMARKS
5 s § 51 & 200 40 80 80 100 UMIT - CONTENT  WMITL E G &
x e =] z - - : ; - " w w, Sy GRAIN SIZE
c {8 ]w| 2 125]| & |SHEARSTRENGTHKPa " E
SLEV DESCRIPTION l2lx] 2 128 F e G DISTRIBUTION
SePTH n T =2z > 1238| = |0 UNCONFINED + FIELD VANE Y )
g = Z | Z°] © |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%) ’
2139 Ground Surfaca w 0 0 B0 80 100 20 40 60 kNm® {GR SA St el
s Sand and gravel ! ; | ! )
Trac2 sgilt { ] | i ¢
! | i |
rown ¢ |
(FILL; [ j
R | f
3.3 247 .
l ; 1
" :
i |
SELR 1ss| 11 | | o !
b 216 : i :
i |
A | |
Mcisz ) | |
’ |
245 ; ;
2 I f
4 2 }ss 4 | - @
/ : |
—_ A A 243 .
si1it lenses
Grey Aar b
/‘ U
3iss) 2 243 | a
—_——— ———— r—— o—— A !
si1lty sand lenses 7 :
b 242
q 4 is3!l s : &)
% !
| 241 :
[
| H
; |
7] ; !
A : i i
7] 5 135 WR*" 250 : b !
235.9 i !
3.0 Sand, fine to zoarse i ‘ i
with sulc Y ) ‘
Jery Grey Saturated . o : J
Loose . . 239 : :
. o ] {
i } |
« + 16 35| wr ‘ a i !
. o . i
233.2 . . ‘ ’ ;
3.3 Ga‘rdabro s 4 538 | !
Sedrock cun RC REC el : ¥ | | .
TNGl 1003 J ! 20D 57%
|
| !
! | 1 i
%é s i | ! !
237 1 ‘
RC REC ; !
319G 100% E P 0D 93%
l i !
| i
|
] ! |
AC| REC ¢ H 7
91531 974 | ‘ i RQD 97%
2351 ! J i
e Znd of bora2hols ! i ' { :
: | |
; ‘ | |
A503 95 0 s i | ! ' !
- 2303 95 I3 | ¢ . i
| i ;
. b D
i I : .
.y | H
N AHIT H : i
Z during | £ | ‘
! H t
WR** Refears oo penetrarion J I |
under welgnt of rods J : ! : !
only i H ; i f

ON_MOT VERI BOT PIT ROAD ENTRANCE-MAY 12, 2003.GPJ ON_MOT GOT 8/18/03 3:5%‘37 pmumners refer to z
R

: < 9
+ Sonstty 15-C—5 (%) STRAINAT FAILURE



[T —

Ministry of
Transportation

Peto MacCallum Ltd.

Ontario
Foundation Design
RECORD OF BOREHOLE No CV8-2 Toof 1 METRIC
G.W.P__5556-02-00 LOCATION Hwy £9 Sta. 174700, 5/s 38.0m Rt. CL Med. Culvert 8ORIGINATED BY rp
OIsT 54 HWY A3 BOREHOLE TYPE C.f.H.5.A., NW Wash Soring and NOQ Coring COMPILED BY PC
DATUM Geodetic DATE May 10 and 11, 2003 CHECKED B8Y é‘
OYNAMIC CONE P TRATION
SOIL PROFILE SAMPLES @ w RES(STANC% PELO$NE o
pr} NATURAL - REMARKS
W 3 PLASTIC | istupe WauiD| | =
5 " ;S 3 2P 40 80 80 100 UMIT o TeNT WMIT za 3
r sl = z L L L L Sa
Elw | w =] o= S |SHEAR STRENGTH kPa Wo w w, b GRAIN SIZE
ELEY DESCRIPTION ~1SlEl 2 122 E G DISTRIBUTION
e sl31e) 5 |38 = |0 UNCONRNED + FIELD VANE Y %)
=1z Z {EC] @ | e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
246.9] Ground Surface - 0 40 80 80 100 0 40 80 Nim' {GR SA S1 CL
3.3 Pe2at, fine fibrous -~ ! |
5.2 ) 1 18ss 4 J o
: mrawn
, trace sand J
3rown Moist 245 i
/ |
2158 5 i i[ . o]
244 .
1
243.3 v
e Sile, trace clay
sandy silt seams 243
Compact Brown Wet 3 {58 15 o
242 ‘
Vers
Looée
4 1SS 4 241 ]
240
5 15S| WR*~
238.3 235
7.1 Gacbra 2C | REC
Badrock Sound 5 15g] &8¢ RQD 81%
238
7 15e ] 55% RQD 90%
237
RC{ REC
8 |nal 100% RQD 60%
236 ‘
235.7 : :
19.3 End of borzhole
* 2003 25 190
|
Water level !
¥ opsaerved during |
drilling ;
s Penetromerear test |
|
WAR** Refers to i
perparrat.on under i
weight of rods only i
i
|
]
|
i
|
!
|
ON_MOT VER3 BOT PIT ROAD ENTRANCE-MAY 12, 2003.GPJ ON_MOT.GDT 7/7/03 12:02:48 P| 20
- - 7 f
i 5:2?;::7”"’ 15.¢_5 (%) STRAIN AT FAILURE



s LS

Ministry of
Transportation

Peto MacCallum [ td.

Ontario
Foundation Design
RECORD OF BOREHOLE No 701-27SA t of 2 METRIC
G.W.P___5586-02-90 LOCATION Hwy 63 Sta. 17+47%, o/35 16m Lt. CL Mad. ORIGINATED BY «rp
OIST 54 HWY 53 BOREHOULE TYPE C.o.4.3.A. & Dynamig Zone Penatrarticn Test COMPILED BY [s2ad
DATUM  Gecdetic DATE May 11, 2003 CHECKED BY fﬁ
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W IRESISTANCE PLOT NATURAL REMARKS
gl X : & PLASTIC | Soripe WQUO) &
5 'n (35| @ 20 40 60 80 100 (UMT eogreyy  UMT 25 &
Six w = z L , - . L W w W, oY GRAIN SIZE
ELev ESCRIPTION Sl8 %] 2 23| 2 |SHEARSTRENGTH «Pa . ™ CI il
Teerr : F iz 2 38| £ |0 UNCONFINED + FIELD VANE Y (%)
~12 Z X2 L e QUOKTRIAXIAL X LABVANE WATER CONTENT (%)
face “" 20 40 80 80 100 20 40 60 kNfm' |GR SA &I CL
ne fibrous ~ | i | | |
. 1]3s 3 247 - -
Ng -k Arawn
Zé sand trace clay
Y461 Jrown Moist
JN silt, 246
A
Grey Moist b 21358 3 .
245
— — W
S1it lenses
Firm %
M1l 3 iss 2 244
A
243.3 ra
a0l siix, i
trace sand trace clay 243 ‘
Loose Grey det
4 | S5 5
242
5
S | 55! WH*~ 24l
240.0 L 240
7.3 Sand, fine to coarse
with sile c 9
Loose Grey det « & 6 |35 1
o o
o o 239
o o
. d ;
|
. .
e 4 7 {S5| WH 238 !
o o
...‘ 237 -
oo | i
Trace siit .', | |
L .1 8 ]SS L i ) |
. 236 ; : :
lo o i :
. [ ]’
. o f |
23s ’ J
. |
. f
o . | |
. : | |
.. 234 i ;
: o | ]
.. | ; |
. 233 ; : ;
o o i j i
Cont "4 ° ] i | !
ON_MOT VERI HIGH FILL SWAMP 701-MAY 13, 2003.GPJ ON_MOT.GOT &/2/03 8:18:18 PM 20
+ x5 g;’:;?;’fw“’“’"" 15_(?_‘ S (%) STRAIN AT FAILURE
12



(L S Peto MacCallum Ltd.

Ontario
Foundation Design

RECORD OF BOREHOLE No 701-27SA 2 of 2 METRIC
G.wW.pP LOCATICON Hwy £9 St3. 176875, o5/3 lom LK. CL Mad. ORIGINATED BY i
o157 S HWY ¢3 BOREHOLE TYPE C.ELM.5.A. & Dynam:ic lone Panarfraticn Toesgt COMPILED BY jsled
DATUM  Saecder: - DATE May 11, 2003 CHECKED BY g&
- DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES - W |RESISTANCE PLOT
i brd ‘ pLasTic NATURAL 0 - REMARKS
=25 i MoIsTuRe MAeCh - T
5 o |55 @ 20 4 60 80 100 |V CONTENT  UMITL 5 O a
Sx w = z L L L - W, w ™ 2y GRAIN 5iZE
ELe Tidlwl = 1a5| 8 ISHEAR STRENGTHkKPa . " R
ELZY CESCRIPTION |2 Q z = S = b Qe DISTRIBUTION
DeFTh 3 ; 2 t > 8 5 ; O UNCONFINED + FIELD VANE ‘Y (%)
== Z |E°| U e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
R w 20 40 6’0 30 100 20 4Q 5’0 kNim® IGR 5A St CL
| L T
S T 232 T | - ‘
N |
| o
Lo
vy s [ 120/10eq ; J i
2357 xa: . !
1 | I
Lo
i i
{ ‘ i
| i
; |
! : |
[ H
£ 2003 95 11 i ,‘
' {
! !
7 Aatar level obssved f !
L during arillaing ; j
! j
WH** Refers O penatration i ] ’
under werjght of rods :
anda hammer i |
|
o
I )
|
| L
| i
i i
: !
! ‘
i ;
|
| i
i
i !
! J
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@) et Peto MacCallum Ltd,

Ontario
Foundation Design
RECORD OF BOREHOLE No 701-28S T of ot METRIC
G.W.P. $536-02-00 LOCATION Hwy 69 3ra, 17+700, 5/¢ 1%m Lo, CL Med, ORIGINATED 8Y ¢p
OIsST 34 HWY 63 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY pC
DATUM Gaoderic ” DATE Aprii 27, 2003 CHECKED 8Y cz
DYNAMIC CCNE PENETRATION
SO PROFILE SAMPLES « W IRESISTANCE PLOT NATURAL ]
Wyl o= : = _ puagtic (Aemee wauol & EMARKS
6 n § CZ) g 20 40 50 80 160 LIMIT CONTENT UMt 5 3 2
x w =1z - . . - : w, w - GRAIN 3IZE
c S8 lwl 3 |gF| 2 |SHEARSTRENGTHkPa . ; " 3
ELEY DESCRIPTION 1202 2 128 & DISTRIBUTION
CEPTH FS ERE- > 25 < | O UNCCNFINED + FIELD VANE Y (%)
=12 Z JEP| @ e QUCKTRIAKIAL X LABVANE WATER CONTENT (%}
239.3| Sround Jurface . . 20 40 80 80 100 20 40 50 km' |GR SA St CL
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- Llss| 13 ; g
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(FILL) : i i }
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ERp Sand, trace siit - |
. o |
Compact Brown Moist . . :
. ; i
- S 245 ; ;
2145 trace gravel . .| 3 |ss 17 : : % ]
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i |
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(@) Mot en Peto MacCallum Ltd,

Ontario
Foundation Design

RECORD OF BOREHOLE No 701-17N i of 1 METRIC
G.W.P 5556~02-00 LOCATION Hwy 63 Sta. 17+675, /s 15.5 Rt. CL Med. QRIGINATED BY Rrp
DIST 34 HWY 593 BOREHOLE TYPE Continuoug Flight Hollow Srem Augers COMPILED BY pC
.
DATUM Geoderic - DATE March 25, 2003 CHECKED 8Y “
DYNAMI PENETR
SOIL PROFILE SAMPLES | o 4 |RESSTANGE POt ATON ruR
Lol X - pusTic AT Gauo| | ¢ REMARKS
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w = 2 W, w oy GRAIN SIZE
LEv Tidiw| 3 |ag| O [SHEARSTRENGTHKPa - “ 2
ELE DESCRIPTION 1212 2 |23 £ —————— DISTRIBUTION
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¥ + a o 1 20 i t |
\ Qlack i
sand, fine ] . . |
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Ministry of
Transportation

Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 701-17NA 1 of i METRIC
G.W. P 3356-32-00 LOCATION Hwy 69 3%a. 17+700, 5/3 15m Rt. CL Med. ORIGINATED 8Y rp
DIsT 54 HWY 69 BOREHOLE TYPE Continucus light Hollsw Stem Augars COMPILED BY 2C
DATUM Saoderis ] DATE May 11, 2003 CHECKED 8Y__ ¢4
YNAMI 3
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NOTE:
REFER TO DRAWING 2A FOR SECTICN 2-2

BEDRQCK QUTCRCP
(TYP.)

’7+500

CULVERT 2
PLAN
SCALE
0 85 0 10 20m
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o~
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METRIC | cov v

ROSOMMERS TR | GWP No 5556-02-00

IN KILOMETRES + METRES

HIGHWAY 69 SHEET
HICHWAY 83 FOUR LANING
From &.7km North of 537 Northerly 2.8km

2
BOREHOLE LOCATIONS

PetoMacCallum Ltd,

NSULTING ENGINEERS

REG MUN
OF
SUDBURY

ULVEFT 2
3 Pl (‘m

LEGEND

P

'$- Dynamic Cone Penetration Test (Cone}
-¢' Borehole & Cone

N Blows/0.3m (Std. Pen Test, 475 J / blow)
CONE  Blows/0.3m (80°Cane, 475 J / blow)

W L ot time of investigation Feb—May 2003

i ARTESIAN WATER

Encounterad

PIEZOMETER
BH No ELEVATION STA b/s CL MED
701-17N | 2482 174875 15.5m Rt
TO1~17NAl 247.8 17+700 15.0m Rt
F01-27SA] 247.3 174675 18.0m
701-28S { 2480 17+700 15.0m Lt
Cv2—1 248.0 17+680 35.5m Lt
Cvz2-2 248.0 174700 38.0m Rt

— NOTE —

& boundories betwean soil strata hove been established
only at Borshole locations. Between Borshoies the
boundories are assumed from geological avidence.

REF No E—North_South—des—preferred.dwg; Jan 2003
PETO.dwg; March 2003
I_bpi07.dwg; July 2001
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METRIC

AND/OR MﬂJﬁTRES URLESS
E_SHOWN. STATIONS
IN KILOMETRES + METRES
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R i 3 ] | e TR _] » Stiff
e T T s i s el
Wil 1 ¥ 17 i o L
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CULVERT 2
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SECTION
HORIZONTAL SCALE
4 2 4] 4 m

NOTE:
REFER TO DRAWING 2 FOR PLAN

REF No E~North_South—des—praferred.dwg; Jan 2003

PETO.dwg; March 2003
I_bplQ7.dwg; July 2001
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CONT No
GWP No 5556-02-00

HICHWAY 58 FOUR LANING SHEET
From 8.7km North of 337 Northerly 2.8km

2
SOIL STRATA

PetoMacCallum Ltd.

CONSULTING ENGINEERS

REG MUN

OF Sudbury
SUDBURY

KEY PLAN
SCALE

e et—"

LEGEND

Borehole

Dynamic Cone Panetration Test (Cone)
Borshols & Cone

Blows/0.3m (Std. Pen Teat, 475 J / blow)
Blows/0.3m (80°Cone, 475 J / blow)

W L ot time of nvestigation Feb—~May 2003
Head ’

ARTESIAN WATER
Encountered

—kfaie 8 = & @

PIEZOMETER

BH No

ELEVATION STA b/s CL MED

(Refer to drawing 2 for co—ordingtss)

~ NOTE -
Theboundorbabetveon-oamutuhavobeenutobﬂdwd}

only ot Borehola locations. Between Borsholes the
boundaries are ossumed from gsological svidenca. l

DATE BY

Geocres No. 42L—187




CULVERT 3

PLASTICITY CHARTS
Figures 3-1 to 3-3

- GRAIN SIZE DISTRIBUTION CHARTS

Figures 3-4 to 3-7

RECORD OF BOREHOLE AND
PENETRATION TEST SHEETS

DRAWING 3
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Ministry of

@i Peto MacCallum Ltd,
-]
Foundation Design
RECORD OF BOREHOLE No 702-1SA i METRIC
G.W.P_ 3556~02-00 LOCATION Hwy 59 Sta. 17+328, o/s 23m Lt ORIGINATED BY MR
DIST 54 HWY 59 BOREHOLE TYPE + NQ Rock Coring COMPILED BY PC
DATUM 3aodetic - DATE Mars 2003 cHECKED 8Y__ %
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES « W IRESISTANGE PLOT NATURAL REMARKS
Wyl % _ vabicli STV -
5 o ES & 0 4 e 80 CONTENT  HMIT z9 &
Q| 21 z w w | 3 GRAIN SIZE
ELEV a Slgi¢l 2 |23]| 2 |[SHEARSTRENGTHKPa — oy * | oistRiauTion
SEPTH DESCRIPTION é % fat > 8 3 ; O UNCONFINED + FIELD VANE ‘Y (%)
=12 F O|ZY] ¥ |e QUICKTRAXAL X LABVANE WATER CONTENT (%)
71 Ground surface < 2,0 40 50 80 40 60 kN/m® [GR SA S CL
J.90 pPeat, coarse Iibrous ~Z i i
TN Nary hrown ]
Clay trace sana H
249
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3 +54
.0
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2N 2 .
A 2 1SS 2
2
A
A
%
- 288
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1
SS
r‘
|1
V1 4
A
L1 +
sSilt layers A
A
o ss
W
4 %
2.5 d
T2 site,
trace sand some clay
Very Grey et . 242
loose SS
to loose
241
3s 3
]
; i
ss| 7
| ,
i |
f
|
35
|
f
|
i i
235.0 : :
3.7 Beulders 3 i
A RC E ?
OO NG | |
o I r’
Conz'd /) P { |

ON_MOT VER3 SWAMP 702- MARCH 7, 2003.GPJ ON_MOT.GOT &/2/03 7:32:39 PM,
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@) st Peto MacCallum Ltd

Ontarta
Foundation Design
RECORD OF BOREHOLE No 702-1SA 2 of 2 METRIC
G.W.P 3200 LOCATION Hwy #9 Sra. 17973 53 27m b Cylvars ) ORIGINATED 8Y MR
DisST 2 HWY 53 BOREHOLE TYPL CLUFLH.SUAL = NG Tock loring COMPILED BY o
DATUM Gesdaric DATE March 05, 2003 CHECKED BY 2 d
DYNAMIC CCNE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANGE PLOT = WATURAL .
] Z - pLASTIC | LaUID = EMARKS
= @ S it MOISTURE -
- w |23 @ 20 40 80 80 100 Lt CONTENT  WMTL 5 O &
SR W |22) 0z e w, w w | 3% | GRANSIE
= g ¥ o 23 2 |SHEAR STRENGTH kPa - -
ELEY DESCRIPTION - & z zZ5| = P O DISTRIBUTION
DEPTH < 2z 5 133] 3 |o unconemed + FIELD VANE Y )
s e Z 129 & e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
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O L)1 RT ] ; ‘\ ‘
Tontt A NG | | !
1342 Q I ! | ;
TE3 4 ey : ! ! :
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qiliss) 75 ; : | RQD 19%
4 i i
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o
. r
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J
sound 232 T
i |
; ;
RC| REC i i 26 :
131351 1003 ; ‘2 RQGD 95%
231 ] ; }
{ |
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.
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drill water
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i ]
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@) et Peto MacCallum Ltd,

Ontarlo
Foundation Design

RECORD OF BOREHOLE No 702-2S I of 1 METRIC
G.W.P___5586-02-00 LOCATION Hwy 69 Sta. 17+337 5, 5/3 20m L. ORIGINATED BY Mg
DisST 54 HWY 43 BOREHOLE TYPE Continuous Flight Hollew Stem Augers COMPILED BY pc
DATUM Gaodetic 5 DATE Fabruary 97, 2003 CHECKED BY Ch
DYNAMLI P
SOIL PROFILE SAMPLES | o Y RESSTANCE PLOT o O i
Jdyl X < PLASTIC Mgl;UmRLs vaue| | & REMARKS
‘5 w» E % g 20 40 50 30 100 LIMIT CONTENT LIMIT R} 3
x W =l oz L . . - . w, w oy GRAIN SIZE
ELEV T8 iw| 2 1g5| & [SHEAR STRENGTH kPa > * E:
CESCRIPTION s 9‘. < 3z - e DISTRIBUTION
CEPTH 13| > |28 £ |o unconamed + FIELD VANE ¥ %)
=1 £ JEC| W |8 QUCKTRAXIAL X LABVANE WATER CONTENT (%)
2333 Ground Surface . 2 0 e 80 100 20 40 60 wim' IGR SA SF CL
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stiff - | !
| |
/ 2ss| 8 244 12 —e—| 0 3 37 60
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i
Ver, Grey Wat 2 2 .
Looée Y 6 1SS 2 241 - R pIasTId 0 3 84 13
|
240 ‘
;
7 {ss 1 o
239 ’
|
I
—_— e — - i i
wOQse 238
8 |55 5 ! o
| |
|
! ]
237.9 PET . i i H
~ls znd of porehole ‘ ;
Refusal on probable ' }
badrock : !
! I
* 2003 02 07 |
. i i
Water level observed i ;
Z during driiling ; 1
i 1
8  Panetrometsr Test ‘ j i |
WR** Refers to penefration ’ l }
under weignat of rods ; : !
only ‘ ; l f
]» ;
b !

GN_MOT X T.60T 7.44:22 PM
_| VER3 SWAMP 702.GPJ ON_MOT.GDT &2/03 9 S Numbers refer (0

20
Sanstions L 5_¢. 5 (%) STRAIN AT FAILURE
10



@)t e Peto MacCallum Ltd.

Ontarlo
Foundation Design

RECORD OF BOREHOLE No 702-2M toof 1 METRIC
GNP 5556-32-730 LOCATION Hwy %9 Sta. 17+350, Cn ORIGINATED BY MR
oIsT 54 HWY 53 BOREHOLE TYPE Continuous Flight Holiow Stem Augers COMPILED BY PC
DATUM _Gsodatic - DATE Fapruary 08, 2003 CHECKED BY e
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT
- NATURAL [ REMARKS
W I PLASTIC LQuUID
= 3] umr  MOISTURE “or £ 5
5 IR Zl 5 20 40 S0 80 100 CONTENT z9 &
5« @ S| 2 ! . . \ ; w . | 3 | GramsizE
cLey @|Y|wl 3 1gk%| 3 [SHEAR STRENGTH kPa . b " H
==Y DESCRIPTION =13l 2 (282 = Ot DISTRIBUTION
BEPTH 213 F 5 38| g |o unconemep + FIELD VANE Y %)
P 2 JEC ] @ e QUCKTRIANAL X LABVANE WATER CONTENT (%)
245.3] Ground Surface . 0 40 80 B8O 100 20 40 60 kN/m’ |GR SA ST CL
Ll pear, fine fibrous hd
[EI ' / 1 58 [y o
Dark Nrown
trace sand trace
243.9 249
J.3 Brown MplsT
Clay trace sand
ery Brown Dry
sniif to Moist
20ss| 10 243 123 o —— 0 1 38 &1
silt seams
Firm 247
3 |8s 4 L 3
246
.
245.5 / b 4 >1o0
1.3] silty clay A
Firm Grey Wert 4 4
4 | SS| WR*~ 245 { < 3 0 38 a2
i
o3
—_— — L
7 214
Grey/Brown
LA
5 {Ss WR [
R
g 243 +’
A
A
3 P 49
241 8 /4 6 |55 WR 242
3.1} silt, trace sand trace
clay
Vary Grey Aet
loose 241
7 1s3 3 o Non pllastiq 0 1 %4 5
2490
o ]
Lo0se ( ‘ H
239 ’ ‘
8 |53 3 ‘ ] | Of
7385 “ 3 '
L.3] End of porshole ; ’ ; ‘
Refusal on probable ! )
bedrock i
* 2003 02 08 oo #
| !
! |
Watar level measured !
Y after drilling | \
! ‘
s Penetrometer ta2st ! | J
WR*+* Refers to penetration ‘ } ‘
under welght of rods ; ; !
only i {
H N 1
! !
i | H
: | :
i i i !
! (’ [ :
ON_MOT VER3I SWAMP 702.GPJ ON_MOT.GOT &/2/03 7:37:48 PM 26

& ox3 g:(’;’;’:y’“"”“’ 15%#.5 (%) STRAIN AT FAILURE



i

(G L s Peto MacCalfum Ltd,

Ontario
Foundation Design

RECORD OF BOREHOLE No 702-3N 1 oof 2 METRIC
G.W.P. 5556-012-130 LOCATION Hwy £9 Sta. 174964, 5/s 24m Rt. Culwer- 9 ORIGINATED BY Mg
DisST 54 HWY £9 BOREHOLE TYPE C.E.H.S.A. + NQ Rock Caoring COMPILED BY 2C
DATUM Genderic . DATE March 06, 2003 CHECKED BY @
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W I RESeTANGE e OENE ATURAL -
4ol % ; - PLASTIC LiQuio e EMARKS
“z| @ 5 umr  MOSTURE Tl £ 5 &
5 . "o § 5 @ 20 40 80 80 w00 CONTENT z dQJ R
=1z . Wa w w, AIN SIZE
\ T|g w! 3 25| 5 [SHEAR STRENGTH kPa : 3
ELEV DESCRIPTION s a 2 23! = —————y DISTRIBUTION
REPTH S = |27 3 3&| £ |0 UNCONFINED + FIELD VANE ¥ )
=1z Z [&° U e QUCKTRIAXAL X LABVANE | WATERCONTENT (%)
249.3] Ground Surface . Y 0 40 S0 80 100 20 40 60 km GR SA Sl CL
JJl pear, coarse fibrous ~ | J i . | ’
0.37T\L CArYy hrown i ; | '
Clay trace sand | l
Stifz Brown Moisc / 249 b
]
/1 ssf 7 18 164 } 2 1 39 60
/ 247
— —_ 4 2 ]ss{ 2 . o
Grey Netr /
2446
235.4
.51 sSilty clay |
Firm Grey det 3 {355 WR*~ 245
V1
L1 S
LA +
b 244 :
U
4 |TW| pH o
243.0 4 243 2
8.9 ~layey silt trace sand +
Yer: Grey Wet A
sof e
d t
s lss| wr 242 ; T 3 1 84 15
1
iA
1 241
240.8 (|
3.11 silt trace sand
trace clay 6 | 35 5 o
Very loose Grey Wet
Lo loose >
240 .
i
I
i
|
23
71358 1 239 o I
1
i ] !
233 ‘ ' , ;
.
i ! |
8 |5S 3 ! o i :
i | i
237 +
i i | J
| o
1 H
o E
235 S S
3 iss!] 7 - i : ] o ! i
i } I
1 H i N
| I | ;
i ' i
: | i ]
i ! ! ! i
Cont'd 235 ; : - -
ON_MOT VER3 SWAMP 702. MARCH 7. 2003 GPJ GN_MOT GOT /203 7:32.52 P - 20
+ x5 g:zm’:y’°’°“° 15_¢_5 (%) STRAIN AT FAILURE



PR

[EER——

(G LS Peto MacCallum Ltd,

Ontaro
Faundation Design

RECORD OF BOREHOLE No 702-3N 2 of 2 METRIC
GC.W.P 5556/-02-00 LOCATION Hwy 69 5ta. 17+964, o/s 24m Rt., Culwvers 9 ORIGINATED BY MR
DIST 34 HWY 33 BOREHOLE TYPE C.E.H.5.A. + NQ Rock Coring COMPILED 8Y pe
DATUM Gecderic - DATE March 06, 2003 CHECKED 8Y q
YNAMIC CONE PENETRATICN
SOIL PROFILE SAMPLES | o W | RESISTANCE Lot L RATIO NATURAL
W, o — pustic GATRE. toue| | = REMARKS
5 ‘% ig @ 0 s 80 80 100 (UMT  eogenr  wMTl £ 5 &
4 i = z L I 1 L 1 oW
8 w| 3 |25| S [SHEARSTRENGTHKPa " . M T s e size
ELEV CESCRIPTICN = ¥ b z g = ey DISTRIBUTION
DEPTH 13 = > 3 G| £ |0 UNCONFINED + FIELD VANE Y (%)
=1 Z OUEC| L e QUOKTRIAXAL X LABVANE WNATER CONTENT (%)
2139 . w 2D 40 60 BQ 190 2‘0 40 60 «KN/m® {GR SA SI cL
Conc'd i ’ {
10{s5| wR o
trace gravel, 3soulders 234
233.5
lo. 4} Bouldery sand i
O0 233
OOv
Ly RS
O’O tling 232
O RC
OO 121 NG
230.9 BRErEN 231 ;
13.0 Steatit2
2on® : gra BC | REC )
Bedrock {racturad 13 Ng | 351 QD 23%
230
RC| REC
Liing] 32 RQD 123
scund 15 |RC) REC 229 RQD 57%
R ! F4%
16|55 35 229 RQD 824
227.2
22.71 End of borehole
' Borehole charged with
drill watasr
[ ] Penetrometer test
WR** Refers to penetration
under weignt of rzds
only
I
i
|
j
| |
|
1
| |
|
;
I
| i
!
I !
: i | :
| i
| L
ON_MOT VER3 SWAMP 702. MARCH 7, 2003.GPJ ON_MOT.GOT &2/03 7:32:53 PNL . 20
+ % g:r’:‘sm“""“’ 15.¢_5 (%) STRAIN AT FAILURE



o e W | METRIC | cont v

8 B
o™ ™~
) ; DIMENSIONS IN_METRES
‘ . ‘\ , { Anojor MumMETRES UNESS. | GWP No 5556-02-00
| — \ p N KILOMETRES + WETRES HIGHWAY 89 SHEET
{ | \ i HIGHWAY 69 FOUR LANNG
’ S 7 From 8.7km North of 337 Northery 2.8km

UL 3
BOREHOLE LOCATIONS

PetoMacCallum Ltd,

CONSULTING ENGINEERS

REG MUN
of
SUDBURY

o
3 -
>
- & ‘}71
J0p
, G HIGHWAY 69 (NEW)
; /
To Sudbury —
: g LEGEND
6 ] 1 A BUS
Iry T 7 i \/\\ H ‘ Borshole
. ;
- \ f S Y \ 702~
N / /N | 3N -$- Dynamic Cone Penetration Test (Cone)
‘,{ / -¢- Borshole & Cone
i

Blows/0.3m (Std. Pen Test, 475 J / blow)

BEDROCK OUTCROP

Blows/0.3m (60" Cone, 475 J / biow)

N
CONE
(TYP.) Y WL at time of investigation Fab 2003
Head
ARTESIAN WATER
= Encountersd
255
i PIEZOMETER
BH No [ELEVATION STA /s CL MED
260 702-20 | 2489 174850 oL
702-38 | 248.9 174064 24.0m Rt
- 702-1SA | 2497 174828 | 23.0m it
/ el 702-25 | 2488 1744375 | 220m 1t
& 37,
%
o
CULVERT 3 F
!
~
o
é — No‘rE -
[The boundaries batween scil strata have been estoblished
only at Borehols locations, Between Borsholes the
[boundartes are d from geclogical evid
SCALE
10 -] [} 10 20 é
i e e——
DATE BY DESCRIFTION
NOTE:

REF No E£—-HWYSIN—ALIGN.dwg; Aprit 2003 P
Clv7and9.dwg; February 2003 Geocras No. 42L~187

Pato.dwg; March 2003 }m_m_% TR = 54
_bpl07.dwg; December 2002 mt ; Vil S 3

REFER TO DRAWING 3A FOR SECTION 3-3




NOTE:

REFER TO DRAWING 3 FOR PLAN

258

254

250

246

242

238

234

230

226

METRIC

ENSIONS ARE IN METRES
MDQSISNEDLUME RES UNLESS
OTH SHOWN. _STATIONS
IN KILOMETRES + METRES

. 702~1SA . 702-25 * 702-2M . 702-3N
CHARGED. Wi £ BoREALE
DRILLWATER z e
3 258
>
5
z — SILT 254
CLAY CLAY F TRACE SAND CLAYEY SILT
TRACE SAND TRACE SAND > TRACE CLAY TRACE SAND
Very Stiff W [PEAT Very Stiff to Firm N Loose Very Soft rPEAT
LN ‘N/ 1 = m = s - 250
7- # >~ X ¢ i i li © , /
7 i s TRACE smo
"""'V'VHH‘2> T k) T Y o F T T P o e & ‘- po anr iy # 2 Stiff 246
T SITY CLAY o TSI CIAY LTI T 7 e el S S A e sy st &
-+ Soft to Firm feW I lriwt i TRace sano LA A AU W U A Apn L 1
ol g L] 4 1 P14 Soft to Firm % A V] ¥ 7(‘ 7l e B : v ,‘X
31 S m : ] 4 WR g% {004t W 0% 4 " 242
s 2 s o i g i A s / atilinis
! N 9 ’ I l ’ ) SILT
; ST ; ‘ SHSENTITEN TRACE_SAND 238
| WR L et e SILT PROBABLE BEDROCK 3 TRACE CLAY
JLDERS. 0.+ 05| | oos PROBABLE BEDROCK  TRACE SAND SILT 7 VeWL'f‘;“ to
BOU Lot = B Vefyo"fog';:‘{to TRACE (S:Aae we Tt Iy 234
BEDROCK _g:agt_gred Loose Very Loose to e 'O-"- ERRE _.: BAU}QI!)I H”l””
1 jsoun Loose 0% 0% .
TR 7;39/? 230
STEATITE | | Fractured
BEDROCK | |sound
226

CULVERT 3
SECTION 3-3

SECTION

HORIZONTAL SCALE

REF No E—HWYBSN-ALIGN.dwg; April 2003
Clv7and9.dwg; February 2003
Peto.dwg; Mareh 2003
!_bplQ7.dwg; December 2002

CONT No
GWP No 5556-02-00

HIGHWAY 53 FOUR LANING SHEET
[From 8.7km North of 537 Northerly 2.84m]

SOIL STRATA

PetoMacCallum Ltd,

NSULTING ENGINEERS

REG MUN

oF Sudhury
SUDBURY

KEY PLAN
s SCALE
m——

LEGEND

Dynomic Cons Panetration Test (Cone)

Borehole & Cons

Blows/0.3m (Std. Pen Test, 475 J / blow)
Biows/0.3m (80" Cone, 475 J / blow)

W L at time of investigation Feb—-Apr 2003,
March ond Apri 2003

Head

ARTESIAN WATER
Encountersd

PEZOMETER

ELEVATION STA o/s CL MED

Refer to drawing 3 for co—ordinates

_NOTE_
IThe boundaries between soil strota have been estoblishad
onlyatBonholetocaﬁom. BqtvsonBonhobu!hc
ries are d from

) ‘'

DATE BY

420187

69 54
PC CHECKED W l DATE 1
M_CHECKEDON/ VW wrmovs  DWKC A




CULVERT 4

PLASTICITY CHARTS
Figures 4-1 to 4-2

GRAIN SIZE DISTRIBUTION CHARTS
Figures 4-3 to 4-5

RECORD OF BOREHOLE AND
PENETRATION TEST SHEETS

DRAWING 4/5
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Ministry of
Transpaortation

Peto MacCallum Ltd.

X7

Numbers rafer 10

Sensivity

(%) STRAIN AT FAILURE

Qntario
Foundation Design
RECORD OF BOREHOLE No 704-2S 1 of METRIC
G.W.P___5556-02-00 LOCATION Hwy 89 3ta. 18+339, o/s 21.°%m Lbt, cCulverw 14 ORIGINATED BY MR
DIST 54 HWY /9 BOREHOLE TYPE C.E.H.3.A. + NQ RBock Coring COMPILED 8Y PC
DATUM Geodetic . DATE Februazy 22, 2003 CHECKED BY ii
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o IRESeT AN R OF ©
i 2 ‘ PLASTIC NATURAL i = REMARKS
=2 5 LiMIT  MOISTURE - T
5 » 3 2 0 40 0 80 100 CONTENT  HMIT] 5 O &
14 w = z L W, >4 GRAIN SIZE
&% wl 3 2% & [SHEARSTRENGTH kPa . " =
ELEV. CESCRIPTION =13 & < <> = Oy DISTRIBUTION
T E13)e| > |38 £ |o unconemep + FIELD VANE Y (%)
=1z £ | EY ] L e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
250.5] Ground Surface v W 20 40 50 30 100 20 40 80 kN/m’ IGR SA St CL
UL Peat, fine fibrous ~2 ‘
Dark Brown _:':
= 250 ‘
~Z i !
=~ i
== 249
248§ -:::: 1 {85 {50/ 3cmj
2.0 Clay /
Firm Grey Aet
248
/ 2 {ss| wrer !
/ 247
3
+
246.4
4.2 Silt, trace sand
trace clay trace gravel 24 \
Loose Grey Wer 3 135 5 sbn pilascid L1 97
245.0 245
3.9 Metasedimentary
Bedrock sound
RC1 REC
q NG| 35% RQD 52%
244
RC| REC 243
5 ING| 100% ‘ ] RQD 50%
242.3 i
8.3 End of borehole
3
Boulders at surface ‘
M Borehole charged with H ] ;
drill water ; | ;
WR** Refers to penetration i i
under weignt of =zods 1
oniy | !
! : ! ¢ [ ’
P o |
i ; i i
i |
!
1 1 | ! |
! Lo Eo
: ! i ' ! !
¢ ! : ; | i
| i H i
{ ! ¢
3 P b
| i : i .
1 ! : !
! i \ ! |
: \ ] f : j
~f ] | i :
| 5 | P
| ¢ H . .
i | | i J E
j o R
ON_MOT VER3 SWAMP 704 FEB 25, 2003.GPJ ON_MOT.GOT &/5/03 81544 AM 23



Ministry of
Transportation

Peto MacCallum Ltd

Qntario
Foundation Design
RECORD OF BOREHOLE No 704-1MA T of 1 METRIC
G.W.P__ 5556-02-10 LOCATION Hwy 69 Sta. 18+340, CL QRIGINATED 8Y MR
DIST 34 HwY /3 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED 8Y PC
DATUM Geodetic - DATE Fabruacy 32, 2003 CHECKED 8Y__ 4%
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « Y IRESISTANCE PLOT NATURAL REMARKS
: Bl X ) { PLASTIC |0 rime Lluel | %
= » ;g @ 20 40 S0 80 100 UMIT - content LM z9 &
@ by = z - - L L W, w W, 2 GRAIN SIZE
LEv E18i/¢] 2 |25| 2 [SHEARSTRENGTHKPa D % | iSTRIBUTION
5ERTH DESCRIPTION 3 2zl 3 38| < |0 UNCONFINED + FIELD VANE Y %)
21z 2 |Z°] U e QUCKTRIANAL X LABVANE WATER CONTENT (%}
250.3{ Ground Surface v 20 4 80 80 100 20 40 80 kwm® [GR SA S CL
J.d Peat, fine Zfibrous ~ v ! i I
boulders T~ i
e ™ [
Dark Brown ~27 i
=< 250 ‘
243 .7 (o~ |
; e i
Low Clay
Firm Gray Wet ‘
i S5 2 243 : ' ‘
|
14
/ 248 ,
!
/ 20ss| [
% 1 I
/ 247 e
246.1 V4
i3 Sile, 31ss i 246
trace sand trace clay
Very Grey Wet
245.3 loocse
5.0 End of borehole
Refusal on probable
bedrock
. 2003 o2 22
A4 Water level measured
= after drilling
I
X !
i ;
[ i
l I
L |
, i |
- |
i ! !
! !
oo l
! ] | } i i
oo &
f ‘; | ! ; ‘ |
. i ! | !
I { |
i i [ : :
| | ‘ !
o o
! ] i H !
i ) ! : : 1
AR A
Lo L
ON_MOT VERY SWAMP 704- FEB 25. 2003.GPJ ON_MOT.GOT &2003 8:17:81 PM _ 20
+ x5, Numbersreferto | e STRAIN AT FAILURE

Sensitivity



(@) Font 2t ion Peto MacCallum Ltd.

Ontarto
Foundation Oeaign

RECORD OfF BOREHOLE No 704-2N T of 2 METRIC
G.w.P 5556-02-06 LOCATION Hwy 69 Sta. 13+341, o/s 26m Rt. Culvert 10 ORIGINATED 8Y MR
OISy 54 HWY &9 BOREHOLE TYPE C.E.H.S. A, + NQ Rock Cering COMPILED BY oC
DATUM Gecdetic X DATE Fabruary 20, 2003 CHECKED 8Y oy
YNAME NE P RATH
SOIL PROFILE SAMPLES o gssxsr;xcw?:gp o%NET oN
x > L NATURAL R
a e PLASTIC uauio = EMARKS
-2 S LT MOISTURE eI
5 " ;g & 0 4 50 80 100 CONTENT  WMT 5 & &
x W e z . - : =R
£19|wl 5 |55! 3 [SHEAR STRENGTH KPa " N Wl Ty | CRamsue
ELEV DESCRIFTION m i@ ia P z g = — DISTRIBUTION
CepThH < g & > 8 5 ; QO UNCONFINED + FIELD VANE ‘Y (%)
£z E O EC ] @ | QUCKTRIAKIAL X LABVANE WATER CONTENT (%)
25G.7] Top of Ice . 4 0 40 80 80 100 20 40 80 ki’ [GR SA S CL
g.v Ice i ’
0.3 Peat, fine fibrous P i )
~T . ! { 643
Dark Brown I~ 1 }ss 1 250 }
<= |
249.5 i~ !
BN Clay trace sand ’
Very Grey Moist 249 !
STALE / 2 iss 3 - ! [ 3 301 2z 71
/ 248 l
247.7
3.9 Silt, trace clay
. 31 TH PM [}
Grey Moist
247
246.5
3.9 Silty clay
Soft Brown Wer 1 U
to firm g
2 246
» 4 1SS | WR** o
B
3
" H+
A 245
9
U
// 5 |ss| WR - 0 0 38 62
'l 244
// 3
% +
bl
salt layers 1
b4 L1
Grey N U 243
6 1SS WR []
N
//
L
241.9 242
3.3 Silt, some clay
Very Grey Wet
Loose 7 1ss 1 o MNon pllastid 3 0 83 17
241
fine sand 1 !
trace gravel 240 - -
Loose 8 |ss 3 ; P
|
:399 RC} REC 239 ‘ { !
- Meztasadimentar, Ci RE ' ¢ s34
Sedrock 4 sound 3 NQ | 38% : i QP 2
o
i i
RC | REC 238 > o 4
10ing! 1003 b RGO §-%
o
| ; ;
237 : . ;
.. RS REC ! | .-
11I5G) 8% , { j agD 41t
236.1 \ [
4o Znd of bporehole ; j | ' I ;
Conc'a i i [
ON_MOY VERI SWAMP 704- FEB 21, 2003.GPJ ON_MOT.GDT 82/03 8:16:56 P\ 29
i + x5 Numbersraferto 5,.¢_5 (%) STRAIN AT FAILURE

Sensdivity
10



@,fm‘""::"“" Peto MacCallum Ltd

Foundation Design

RECORD OF BOREHOLE No 704-2N 2 of 2 METRIC
G.W.P. £556-02-00 LOCATION Hwy 69 Sta. 18+341, o/s 26m Rt, Culverr 10 ORIGINATED 8Y MR
OIST 54 HWY 69 BOREHOLE TYPE C.E.H.S.A. + NQ Rock Coring COMPILED BY pC
CATUM  ZSeoderic - DATE February 20, 2003 CHECKED B8Y CQ
OYNAMIC CONE PENETRATION
SO PROFILE SAMPLES x W IRESISTANCE PLOT NATURAL
w, | X - - PLasTIC SR aup| | = REMARKS
5 - ; g 3 20 40 80 80 100 LIMIT CONTENT  “MIT| = & EY
o wi Fl oz L . L - 4 w w W, B GRAIN SIZE
Tiglwl 3 |g5| & [SHEARSTRENGTHKPa - - 2
ELEV CRIPTION —{2ta| 2 |22 = — DISTRIBUTION
TEPTH OES <|31z| 5 |233] % |ounconwrned  + FELDvANE Y )
ElZ Z |ZC] U e QUCKTRIAXIAL X LABVANE | WATERCONTENT (%)
S50 T . w 20 40 50 80 100 20 40 60 km® {GR SA SI CL
Zont'd
= Penetrometer test
N Borehole charged with
drill watar
WR** Refers to penetration
under weight of rods
only
ON_MOT VERI SWAMP T04- FEB 21, 2003.GPJ ON_MOT GDT 6/2/3 8:18 57 PM 20
= ! - 7 3. Numbers refer t0 .
X ey 5‘5_¢,_5 (%) STRAIN AT FAILURE
10



@) et Peto MacCallum Ltd,

Ontario
Foundation Design
RECORD OF PENETRATION TEST No 704-2NA t of 1 METRIC
G.W.P___5556-22-00 LOCATION Hwy A9 Sta. 18+340, o/3 13m 2t ORIGINATED 8Y Mp
0IsT 54 HWY 53 BOREHQLE TYPE Dynamic Cone Panetration Test COMPILED BY I}

DATUM Geodetic

- DATE Tepruary 22, 2003 CHECKED B8Y ffz

DYNAMIC CONE PENETRATION

SOIL PROFILE SAMPLES 4 |RESISTANCE PLOT
5 " P prastic NATURAL 00 [ REMARKS
s S5 it MOISTURE -
= 2 |3 z| a 20 40 80 80 100 UMIT  eogrenr  LMTL 5 3 &
x w = 4 . . ~ - . W, w oY GRAIN SiZE
ELev Tiglw! 3 |25 & [SHEARSTRENGTHKP . e H
DESCRIPTION ~ls| & prd Z5 ~ | S OCISTRIBUTICN
5EPTR <13 c S 23 < | O UNCONFINED + FIELD VANE Yy %)
=1z F OJEC| @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
251 0l Ground Surface « 20 40 60 B0 100 0 40 &0 KN/m' |GR SA SI CL
.
250 :
249 :
{
! !
!
N i
248
247
246
[
245
244 \
243.5 s 120/ 15cn
7.3 Zrd of dynamic cone
penetratlon test
Refusal on probable
bedrock
i
1

:
|
i

i i

MOT X MCT.GOT 8:18:08 PM
OCPT SWAMP 704~ FEB 26, 2003.GPJ ON_MCT.GOT &2/03 Qi Numbers refer 1o

7 5.
! Sanstivity

70
+ 15_8;,_5 (%) STRAIN AT FAILURE

10



NCTE:

270 ~ & J,’
275
280 «
285
BUsH
AY
o~ ~ 255
{ ,w\ BEDROCK QUTCROP
: ‘ ~, (TYP) "\
| D |
| \ | ; f
/ \ i i T \
// : | k § - S
;o . ; o N .
) [ 0 o [Te) [« TS & 0
g o8 5§ B 2 8 8 S I 5
3 . 700
o,
N ¥
© o
> >
PLAN
SCALE
10 3 o 10 20m
=== ]

METRIC

OIMENSIONS ARE IN METRES
AND/OR MRIIIMETRES UNLESS

SHOWN, _STATIONS
IN KILOMETRES + METRES

REF No E—HWYGIN-ALIGN.dwg; April 2003

REFER TO DRAWING 4A—5A FOR SECTIONS 4~4 AND 5-5

Clv7and9.dwg; February 2003
Peto.dwg; March 2003
1..bpi07.dwg; December 2002

CONT No
GWP No 5556-02-00

HIGHWAY 69
HIGRWAY 69 FOUR LANNG
From 8.7km North of 537 Hortherly 2.8km

4 H
BOREHOLE LOCATIONS

SHEET

efo MacCallum Ltd,

COMSULTING ENGINE

ERsS

REG MUN

CULVERT &

LEGEND

CONE
X
Head
ARTESIAN WATER

N Blows/0.3m (Std. Pen Test, 475 J / biow)
Blows/0.3m (60° Cone, 475 J / blow)

W L ot time of investigation Feb 2003

:

Encountered

l PIEZOMETER
BH No {ELEVATION STA lo/s CL MED
704~1MA | 250.8 18+340 cL
704-2N 250.7 184341 28.0m Rt
704-2NA | 2510 18+340 13.0m Rt
704-2S 250.8 18+339 24.5m Lt
70524 252.0 18+448 cL
705~-2N 251.8 18+448 28.0m Rt
705-2S 252.0 18+445 27.0m Lt

—~ NOTE —

[The boundaries between soil strota have been estoblished

are

only at Borehals locations, Betwsen Boreholes the
boundaries 4 from Ionical mvid

DATE 8y OESCRIPTION

Geocree No. 42L-187




DRSO

252

248

244

240

236

232

258

254

250

248

242

238

234

230

NOTE:
REFER 7O DRAWING 4-5 FOR PLANS

METRIC

_‘704—-25 -‘04—1MA 704-2NA ‘704—2N R0 ATERE TR
BOREHOLE BOREHOLE N KILOWETRES + METRES
CHARGED WITH
DRILL WATER
~—PEAT
. 252
377/7/777 v
METASEDIMENTARY| | Sound A iy H ] fttg frm 244
NS L 1 PROBABLE BEDROCK EaZa i) { i iﬂ
ST PROBABLE BEDROCK ” T 1 il SILT
SILT TRACE SAND ' r—— SOME CLAY 240
TRACE CLAY RTINS Very Loose
TRACE SAND TRACE CLAY Very Loose METASEDMENTARY  [Sound to Loose
Loose 236
232
CULVERT 4
SECTION 4-4
. 705-25 * 705-2 * 705-2N
BOREMOLE BOREHOLE
CHARGED WTH
DRILL WATER CLAYEY SILT DL wATER
TRACE SAND
Firm
258
CLAYEY SILT SILTY CLAY CLAYEY SILT
TRACE SAND 7]
TRACE SAND rPEAT TBACE SAND ~PEAT Very Stiff r'PEAT 254
STy ;FNA‘;—% ¥ Stif fo Soft | 1 |y N SILTY CLAY
14 1 [ TRACE SAND
Firm ¥ SRR l NRRRRRT R { illitl ik st 250
\ \ q Y ing L2
Cley  BOULDERS % 4R /g.}?&\ N NORRINNINRRRRRY 2 RRRERRRRARNR s LAY
TRACE SAND / w / f i / // / ! TRACE SAND 248
Firm m:" ‘ N/ AL s 7 7 w7 Firm
NN SILTY ceay RN Tw \\é‘
SESG : .T\\ \\\ \: Firm LNNNAN g‘:{: \Q§ SiTY_CLAT \\i‘ \Nm’r} R 242
S ZNZN o B . NN Firm to Soft J N\
k- b GRANTIC | |Sound e USSR SRR AN
GNEISS L PROBABLE BEDROOY h Wﬁﬁ % g WNNNN
TRACE CLAY BEDROCK Ml dies: MESY, 238
Very Loose cay — 2 %& HE— SILT
TRACE SAND GRANITIC GNEISS RIRIX TRACE SAND
Firm BEDROCK Sound SOME_CLAY "
Very Loose
230
CULVERT 5
SECTION 5-5
SECTIONS

HORIZONTAL SCALE

4 2 0 4 B
S e m—

REF No E—North_South—des—preferred.dwg; Jon 2003

PETO.dwg; March 2003
1_bpi07.dwg; July 2001

CONT No

GWP No 5556-02-00

[From 8.7km Worlk of

HIGHWAY 69
HIGHWAY 60 FOUR LANING

SHEET

way 357" Nortbrly 2.8m)
SOIL STRATA

PetoMacCallum L1,

ONSULTING ENODINEERS

REG WUN

2 3
> Dymomic Cons Panstration Test (Cone)
P Borshole & Cone
Blows/0.3m (Std. Pen Toat, 475 J / blow)
Blows/0.3m (60" Cone, 475 J / blow)

W L ot tims of investigation Feb~Apr 2003

ELEVATION STA o/e CL

(Refer to drowing 4-5 for co—ordingtes)

T NOTE =

boundaries betwesn xolf strotc have been estobllshed
only at Borehole locations. Batween Borsholes the
" ion + Ineical avid




CULVERT 5

PLASTICITY CHARTS
Figures 5-1 to 5-3

GRAIN SIZE DISTRIBUTION CHARTS
Figures 5-4 to 5-7

RECORD OF BOREHOLE AND
PENETRATION TEST SHEETS

REFER TO DRAWING 4/5 PROVIDED
WITH CULVERT 4 FOR TEST LOCATIONS
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@Mlnhtry of
Transportation
Peto MacCallum Ltd.
Foundation Design
RECORD OF BOREHOLE No 705-2S Toof 1 METRIC
G.w.p 5556-02-00 LOCATION Hwy 69 5ta. 18+445, o9/3 27m Lt, Culwerr 11 QRIGINATED BY MR
DIST 54 HWY /3 BOREHOLE TYPE C.E.H.5.A. + NC Ruck Coring COMPILED BY BPC
DATUM Gaeodaric - DATE February 23, 2003 CHECKED B8Y Cemr
DYNAMIC CONE PENETRATION
SCOIL PROFILE SAMPLES @ W IRESISTANCE PLOT NATURAL a
Wl % - pustic Jh R Re Louol T EMARKS
5 o |25 bt 0 40 60 80 100 |UMT Toourmr  UMIT| 55 &
x y =l 0z - . : ; . We w oy¢ GRAIN SIZE
ELEV E 8¢, 2 |25 2 [SHEARSTRENGTHKPa ;e * | sisTRIBUTION
BEPTH DESCRIPTION S1Zi2] 3 123 % |0 UNCONFINED  + FIELD VANE
Z |3 z |3§g] 3 \ Y (%)
=12 2 &Y ] U | e QUCKTRIAXAL X LABVANE WATER CONTENT (%)
Ground Surface . W 20 40 80 80 100 20 40 80 kN/m' {GR SA SI CL
Peat, fine fibrous ~7 ! |
N3rk heson e 35 4 |
Clayey siit,
trace fine sand i
3rown Mcist 251 -
W I |
250.3
-3 ay,
ne sand 4 2133 7
A 250
Srown Moist “
//‘
¥ 249
// Iissi 4
— — — — o]
bouldars £7q
g i
! 248 :
247.7 q I
4.3 Clay trace sand !
Firm Grey Wet
/ 4 135 4R+~ 047
5
/ i
/ 245 '
/ 5| TW M
/ 5
244.8 45 )
T2 Silty clay %
firm Grey Het 4
// 5 |SS AR 244 :
/ s
{ +
i
|
243 ]
2427 ]
5.3 Silt. 7 |ss 2 !
trace sand trace clay j
240 Ver:, Gre Wet '
24200 135de Y 242 |
grgni:ic Gneliss a
adroc Soun RC | REC l -
3R RS E | : RQD 60%
241 - ' v* X
; | ! ; :
RC| REC ! | | : 30%
9 1nc| D0y ’ | I reo
; ]
! ; j
240
| ; !
10 ng 8¢ i ‘ RQD 46%
. 239 ! J i ~ {
2389 ! N :’ : | ! :
3.2 Zad nf pborsholz i ! ] i i j i
| P i N
« Borehole cnarged with ! ; { '
drill water ; H i
! 1 t
AR+ Refers to penatration ! 1 : i
under waighz of rods | ! {
only ! f !
i 4
¢ i
ON_MOT VER3 SWAMP 705- MARCH 4, 2003.GPJ ON_MOT GOT &2/03 82235 PM,  _ 23
& xP g:n' m’"’m’“’"’”" 19~Bms (%) STRAIN AT FAILURE



it

PO,

(oL Peto MacCallum Ltd.

Ontarl
ntario Foundation Design
RECORD OF BOREHOLE No 705-2M 1 of 1 METRIC
G.N.P 5556-12-30 LOCATION Hwy A3 Sta. (8+44sn, CL ORIGINATED BY MR
OIST 54 HWY 53 BOREHOLE TYPE Continugus Flight Hollow Stem Augers COMPILED BY pr
DATUM  Geodaeric - DATE fepruary 12, 2003 CHECKED B8Y E‘-_Z
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W IRESISTANCE PLOT i NATURAL - REMARKS
W o, 4 PLASTIC oisTure  WQUiDl &
— o 12218 0 40 60 80 100 |UMIT oy LMT 25 &
Ol & 3=tz L : 4 . . We w wo 2% GRAIN SIZE
ELEV a3 & 3 25 2 |SHEAR STRENGTH kPa o DISTRIBUTION
EPTH DESCRIPTICN T13012) 3 |33 % |ounconemeD  + FELDVANE Y )
é z Z | EC| © e QUCKTRIAAL X LABVANE WATER CONTENT (%)
252.9] Ground 3u “ W 40 60 80 100 20 40 80 kNm® {GR SA St CL
J.91  pear, f = L 3 l' j : 227
3.2 \ / L|ss) 6 ‘» b
“layey 31lct, |
Firm Brown Moist L a5y !
250.3 '
.2l silty clay rrace sand LA !
Stiff Brown Molst / i
» 2155 9 i e 0 2 56 42
14 250 {r
oie — — — FA L
200t
Layered % 3 i
249
i
/‘/ 31ss) 3 o
%!
2 N
248
247.9 /|
4.20 Clay trace sand
Firm Grey det ;
4 {55 AR** a4t F——»bo g 1 27 72
/ ) i
g
+7 |
/ 246
5188 WR 9
/ 5
245 +
244.8
7.2 Silzy clay L1
Firm Grey det 4
// 5 155 WR 244 o
4 A 4
+1 i
g ]
4/ 243 ;
e 7 155 WR = -] 0 0 43 37
t
242 ’ n -
i ;
i o
i i i
nos iss) wR : : o ! ;
, 4 N o ; P
241.9 EPE , :
ti.d) =nd of borshole ] : ! ‘ :
RQefusal on procable l ;
bedrock : ; [ l
; |
Eo I
| ; i
: I | |
© 2003 02 22 : i i
' ! i !
I i
dater L measured ! ‘ !
!' afrer d n i | i
i ; i
o :
WR** Refers =2 oenetration ! ; |
under welgnt of rods :
only i H ;
| -
t ‘ ", :
ON_MOT VERY SWAMP 705- FEB. 25, 2003.GPJ ON_MOT.GOT &/2/03 425,44 PM . 29
& x5 g:‘:m“’"" 0 15_¢_3 {%) STRAIN AT FAILURE



R

FRRE N

() Lo ks Peto MacCallum Ltd.

Ontario
Foundation Design

RECORD OF BOREHOLE No 705-2N 1 of 2 METRIC
G.W.P, 5586-02-00 LOCATION Hwy 63 Sta. 18+448, 5/s5 28m Rt. Culwerr 11 ORIGINATED BY MR
OIST 54 HWY 59 BOREHOLE TYPE C.E.H.3.A. + NQ Rock Zoring COMPILED BY PC
DATUM  Gaodetic - DATE March 04, 2003 CHECKED 8Y o7
p DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « Y |RESISTANCE PLOT { NATURAL - REMARKS
N ' s MoisTuRe  bAUIDY 2 A
- Cw =3 @ 200 40 60 80 100 CONTENT z9
9 x w 22 F4 : L L . L e w w, = Jgi GRAIN SI1ZE
ELEY DESCRIPTICN cleid| 2 [2g| 2 |SHEARSTRENGTHkPa — DISTRIBUTION
oepTH 3 2| 3 38| £ | O UNCONFINED + FIELD VANE Y (%)
=1z Z |€°9] & e QUCKTRIAKAL X LABVANE WATER CONTENT (%)
251.39 Ground Surface . “ 0 % s a0 100 20 40 80 wim' [GR SA si CL
3.3 Peat, fine fibrous == f ‘ I
UL 3\ Dark rrown 1}ss 7
Clayey 31.t =race sand
Jer: Brown Molst 1 251 :
sﬁlgf - //
20ss| 9 250 ; : o 2 61 37
249.4
R Silty clay trace sand
Sofe Brown Moist 4 249
V1
31ss 1 -
A 248
247.
1.2 Clay trace sand
Firm Srey det
247 +
4 |ss 1 A 0 1 28 71
/ 5
v §
- - 246
Brown /
S | SS| WwRx
/ 245
yd *
244.6
7.2 Silty clay %
Firm drown det o
244
AR E
L]
4 A4 2
+
4 M 243
Sote < 3 0 47 53
/ 7 DS WR }— O 3
’
8 242
//
%
A
241 :
3 [ss| wWR }
{
i N
{ P
i i
240 : § :
—_— e A ! i i
5ilt layers 4 i j !
Grey ! i
U 3 153 WR { i
V] 239 i ]
H : :
L] , |
1384 | | :
[ Silc, ' " |
trace sand some tlay 238 ! !
Jars  Gres ; R - P ’ ! L8 i3
Jers,  GEev det 04ss) 2 | 1, ’ b{on pliastid e
i ; I
i |
2371 | : i
4.7 237 :
Conc'd . i :
ON_MOT VER3 SWAMP 705 MARCH 4, 2003 GPJ ON_MOT.GDT &2/03 522:31 M, 20
+ x5 ;‘;‘2""""”’”" ' 5_¢‘5 (%) STRAIN AT FAILURE



@) vt e Peto MacCallum Ltd,

Ontare
Foundation Design

RECORD OF BOREHOLE No 705-2N 2 of 2 METRIC
G.W.P.__ 5556-02-00 LOCATION Hwy 53 Sta. 18+449, o/s 28m Rt. Culvers 11 ORIGINATED 8Y MR
DIST 54 HWY 59 BOREHOLE TYPE _C.F.H.5.A. + NQ Rock Coring COMPILED BY BC
DATUM Geodatic - CATE March 04, 2003 CHECKED BY éﬁz
DYNAMIC CONE PENETRATION
SCIL PROFILE SAMPLES « W IRESISTANCE PLOT
2 , pragtic MATURAL 100 = REMARKS
dal g motsTure Y@ - T
s w ES g 2 40 60 80 100 UMIT  oENT LT gg &
4 W = z W, GRAIN Size
_ & ¥ wl 3 |25 & |SHEARSTRENGTHkPa - v b 2
ELEV DESCRIPTIGN - GZJ a 3 zQ = e e — DISTRIBUTICN
e S12/£) 5 |35]| £ |0 UNCONFNED + FIELD VANE Y (%)
sz z g O @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
151 3 . “ 20 40 80 80 100 20 40 80 kNim' |GR SA SI CL
Zant'd
- i
Granicic Gneiss i RC | REC
Sedrock Sound NG 9% ; RQD 393
2316 :
!
]
i
}
235 J
121351 55 RQD 97%
i
|
233.0 23y :
i7.3 End of borehole :

. Borehole charged with
drill water

- Penetrometer Test
WR** Refers to penetraticn

under weignt of rods
only

Numbers rafer 1o

ON_MOT VER3 SWAMP 705- MARCH 4, 2003.GPJ CN_MOT GOT 8/2/03 8:22:32 M
+ .
Sensitivity

E5)
x5 15—G—5 (%) STRAIN AT FAILURE

e



CULVERT 6

PLASTICITY CHART
Figure 6-1

GRAIN SIZE DISTRIBUTION CHART
Figure 6-2

RECORD OF BOREHOLE AND
PENETRATION TEST SHEETS

DRAWING 6/7
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@)ttt on Peto MacCallum Ltd.

Ontarto
Foundation Design
RECORD OF BOREHOLE No 706-10S v of 1 METRIC
G.W.pP 5556=02-00 LOCATION Hwy 63 Sta. 19+187.3, o/3 22m L. ORIGINATED BY SH
DIST 54 HWY /3 BOREHOLE TYPE Zonrinuous Flight Hollow Stem Augers COMPILED BY PC
DATUM Geodetic - DATE February 11, 2603 CHECKED 8Y___ &~
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W IRESISTANCE PLOT
x 3 plasTic NATURAL 0 - REMARKS
=200 UM MOISTURE MRECH . T A
- . <5 @ 20 40 80 80 100 CONTENT z 9
9l w =2 0z . . - . . Wo w w | 2 ¢ GRAIN SIZE
T jEiw 3 25 Q ISHEAR STRENGTH kPa
ELEV -1 22 z zQ = L & DISTRIBUTION
Sea DESCRIPTICN S13E) 3 133 % |o unconened + FIELD VANE ¥ )
é z Z 12| & e QUCKTRIAXAL X LABVANE WATER CONTENT (%)
245.3] Ground Surface . . 20 40 &0 80 100 20 40 80 kNim' {GR SA SI CL
3.9 Peat, coarse fibrous - s | { | g : { |
3.3 Dark Drown = i ;

Znd of porehole

Refusal on probable

bedrock

- 3orehole dry on :
completicn Of
drilling

i

i
;
!
i
!

i
i
|
) i
|

ON_MQOT VER] SWAMP T08.GPJ ON_MOT GDT #/303 9:25:50 AM Numbars refsr to

0
. 5 i
Senstivity .5—(#— 5 (%) STRAIN AT FAILURE
L0



Ministry of
Transportation

Peto MacCallum Ltd,

Quntarlo Foundsation Design
RECORD OF BOREHOLE No 706-11S 1 of METRIC
G.W.P 5556-02-00C LOCATION Hwy 03 Sta. 13+203, o/s 28.5m Lt. ORIGINATED BY SH
BIsT 54 HWY 59 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY °C
OATUM  Geoderic ) DATE Tabruary 13, 2003 CHECKED BY Ez
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 4 |RESISTANCE PLOT
& K = pLagTic NATURAL auip = REMARKS
Eael S LT MOISTURE “lhgnl = X 2
- » <E| & 20 40 60 80 100 CONTENT z<
s Elwl %1353 R STRENGTHKPa b " %o 7| ORaNSIZE
ELEV Slagi¥] 7 |23 2 [SHEARS a e DISTRIBUTION
BerTr DESCRIPTION rE - s 3 g % | O UNCONFINED + FIELD VANE Y %)
E z 2 JE°) G e QUOKTRIAXAL X LABVANE WATER CONTENT (%)
2 Too of Ice . ‘“ 20 40 &1 B0 100 0 w0 &0 kwm' [GR SA I CL
- Snow/[ze { ] l | |
1iss) 3 24 - . - :
-2 Tiayey si1lt Trace sand [ : H . |
.5 oy War i t
Znd oL oDOorsnocia H I
Refusal on prooable i E
sedrock | i
|

- Borehole dry on
completion of
drilling

ON_MOT VER3 SWAMP 706- FEB.27, 2003.GPJ ON_MOT GOT 803 9:19:48 AM 4

+

X

3.

Numbers refef ta

Sensitivity

%) STRAIN AT FALURE

w

20
-
0



(@) rr et Peto MacCallum Ltd

Ontario
Foundation Dasign
RECORD OF BOREHOLE No 706-10M 1 of t+ METRIC
GNP 5556-00-00 LOCATION Hwy 73 5t3. 19+175, CL ORIGINATED BY sH
0157 54 HWY 53 BOREHOLE TYPE Conrinuous Flight Hollow Stem Augers COMPILED BY oC
DATUM Gaogetis - DATE Fapruacy 10, 2003 CHECKED BY <<%
DYNAMIC CONE PENETRATION
SOIL PRCFILE SAMPLES ~ Y IRESISTANCE PLOT ,
e < = pLasTic NATURAL oo = REMARKS
=4 O UmiT  MOISTURE R el T A
5 " g S @ 2 40 80 80 100 g CONTENT % LQU
" @ 3y 2 A ! ; w w GRAIN SIZE
. aldlwl 2 25| & |SHEAR STRENGTH kPa * s
ELEV OESCRIPTION -l2)g P za! = e CISTRIBUTION
DEPTH 313 el > 8 5 g O UNCONFINED + FIELD VANE ‘Y (%)
sl 2 | E9) @ | e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
245, 4] Tsp of Ice . w 20 40 80 SO 100 20 4‘0 80 knim® IGR SA St CL
3.0 Toa T ' |
J 3 Peat, fine fibrous et 1§55 2 ‘
\ Dark_arowo / 245 1 ;
Tlayey s31.it, trace sand :
L
Sofx Srown Moist
244
_ e iy 2 gsS 3 e 0 8 62 30
243 .4 oy e I

Znd of borehole

Refusal on probable

pedrock

. Sorehole dry on
completion of
drilling

1o
(=3

N \ 12549 AM
ON_MOT VER3 SWAMP 708.GPJ ON_MOT GOT 4403 9:25 P B Numbers refer to

TRAIN AT FAILUR
Sensitivity L5 5 WIS LURE



@) rnirr et Peto MacCallum Ltd.

Ontario
Foundation Design
RECORD OF BOREHOLE No 706-8NA voof METRIC
G.W.P__ 5356-02-00 LOCATION Hwy A% Sta. 19+157, o/s 32m Rt. Culwvert 12 ORIGINATED BY _35H
DIST 54 HWY 53 BOREHOLE TYPE Continuous ¥light Heilow Stem Augers COMPILED BY P
DATUM  Gaodetic - DATE Fabruary 18, 2003 CHECKED BY__ &
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W IRESISTANCE PLOT NATURAL R
B, 2 PLASTIC ATSEL  Liauio = EMARKS
5 ” ;2 z| 3 20 40 80 80 100 |UMT oogrenr  umT 53 5
@ S = . - . L . W, w Sy GRAIN SIZE
£/ ¥|w! 3 |25 & [SHEARSTRENGTH «Pa . . b s
ELEV DESCRIPTION =1 2ie] 2 122 & DISTRIBUTION
CEPTH <3| &) > |33| T |O UNCONFINED  + FIELD VANE Y %)
£z Z O] @ e QUCKTRIAKAL X LABVANE WATER CONTENT (%)
245.2] Top 5f Ica 7 . u 40 50 80 100 20 40 80 km® [GR 5A I GL
R T oo S e f i | ]
ve Jater =45
234.5 .
G.o Clayey silt, trace sand ‘ !
Flrm 3rown Wet % i ’ ;
1 244 :
2434 some gravel 1 Iss 23 i
1.3 gary seifE J‘
Sedrock 243 ‘ : ’
{Unsanmpled) NOTE 1 1
! /
i
za2.2 |
3.9 Metasedimentary 247 L
Bedrock sound - ] :
ac! Rrec ! 53
2 g 855 ‘ ’ RQD /5%
i
241
RC | REC 1
3 iNg| 100% 2QD 1003
240
RC REC
4 8| 55% RQD 18%
RC} REC
239.0 > |Ng| 93¢ 235 5 i a0 5o
0.2 End of borehole

* Borenole charged
with drill water

NOTE l: Sloping bedrock
face from 1.8 m to 3.0 = !
depth

CN ; £ X ON_8 T 18:25 AM
_MQOT VERI SWAMP 708- FEB. 19, 2003.GPJ ON_MOY GOT &1/03 8 +7 XS Numbers refer o

% | R
Senstivity (%} STRAIN AT FAILURE




@ miinen Peto MacCallum Ltd,

Foundation Design
RECORD OF BOREHOLE No 706-9N 1 of 1 METRIC
G.W.P__ 5556-02-00 LOCATION Hwy /9 Sta. 13+160, o/s 15m Rt ORIGINATED BY _3SH
DtsT 54 HWY 73 BOREMOLE TYPE Continuous Flight Hollew Stem Augers COMPILED BY pC
DATUM Geodetic N DATE Fabruary 10, 2003 CHECKED B8Y fZ
OYNAMIC CCNE PENETRATION
SOIL PROFILE SAMPLES o Y |RESISTANCE PLOT NATURAL REMARKS
Lyl 2 — pLasTic WAL ool 2 i
- w |<3| @ 20 a0 60 80 100 |UMT o Mm% 3 s
Q = u 3= z . - L . : W, w w | 2% GRAIN SIZE
ELEV CESCRIPTION e la o 2 23] 2 SHEAR STRENGTH kPa 5 DISTRIBUTION
CePTH CRIPT! TI21F 1 3 | 33| L |O UNCONFINED  + FIELDVANE Y s
1= Z |ZC| © e QUCKTRIAXAL X LABVANE WATER CONTENT (%)
245.21 Ground Surface L 0 40 B0 80 100 0 4 80 wim' |GR SA SI CL
D0 Peat, fine fibrous ::: 245 : |
Dark brown ::
244.9 =S 244
Lo« Zlayey silt, trace sand
Stiff Light Moist LA
brown Lo waet L 1 iss 2 [}
243 i
+
242.2
3.0 Sandy siit some Jravel 1 2
silt” layer 12 iss 4 242 )
Very Grey Wet
loose 1
b
241
F
240.7
i3 End of borehole
Refusal on probable
bedrock
- Borehole dry on
completion of
dralling
!
|
ON_MOT VERY SWAMP 706,.GPJ ON_MOT GDT /20403 1:20:48 PM S . 2a
¥k g:ﬂ:ﬁi ';"“"w 1s—dho s (%) STRAIN AT FAILURE

-
o



Ministry of
Transportation

Peto MacCallum Ltd

Ontarfo
Foundation Design
RECORD OF BOREHOLE No 706-9NA Toof 1 METRIC
G.W.P__ 5556-02-00 LOCATION Hwy 63 Sta. 19+162.5, /s 3’m R, ORIGINATED BY _sH
oIST 54 HWY 59 BOREHOLE TYPE _Continuous Flight Hollow Stem Augers COMPUED BY __oC
DATUM Gaodsric - DATE Fabruary 11, 2003 CHECKED 8Y gz
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ 4 |RESISTANCE PLOT NATURAL REMARKS
w < ) ;;E:___ PLASTIC Lauin =
=20 9 umr  MOISTURE “oarl £ 5 a
= L » <35 & 0 40 80 B0 100 CONTENT Pl
2= w |22 z L L . . . w, w w | 2y GRAIN SIZE
ELEV , T8¢ 2 25| 2 |SHEARSTRENGTHKPa . OISTRIBUTION
DEPTH DESCRIPTION T2z > 28| £ |O UNCONFINED + FIELD VANE Y %)
;,57 z z 4 C 1 & | @ CUCKTRIAXIAL X LABVANE WATER CONTENT (%)
244.3] Too =2f Ice ¢ W M s s o 20 4w w KNm' |GR SA Si G
3. lce/Water Y t J
244.3 i
J.o A i
ace qravel 244
g ]
Brown Moist ‘
tiss| 9 |
242.2 { J 243 .
D) -

Znd ¢f borehole

Refusal on probable
bedrock

* 2003 02 1L

Water level measured
= after drilling

ON_MOT VER3 SWAMP 706.GPJ ON_MOT.GDT /103 0-26.02 AM

29

lS*{}—S

13

Numpers refer to
Sensirvity

(%) STRAIN AT FAILURE




(Legend Continued)

REFER TO DRAWING 6A—7A FOR
SECTIONS &-6 AND 7~7

BH No [ELEVATION] STA o/s CL MED

706-105 | 245.3 19+187.5 | 220m ULt

706115 | 246.3 19+203 28.5m Lt
NOTE:

- / 710-NW16 -

CULVERT 7
24 \ 710-NW18
k')%\ 710-NW19

/ \~\

PLAN
SCALE
0 5 @ 10 20m

129

~

o]

A{WZNS‘OE;CERN{Q CONT No

sl IR | GWP No 5556-02-00

N KILOMETRES + WETRES

HIGHWAY 60 FOUR LANING
From 8.7km North of

537 Northerty 2.8km
o) § AND 7
BOREHOLE LOCATIONS

SHEET

[}

PetoMacCallum Ltd,

ENGINE

ERS

oF

REG WUN

SUDBURY

TULVERT 5

LEGEND

Borehole

BEDROCK OUTCROP
(e

Borehole & Cone

2 3
Q} Dynamic Cona Pensiration Test (Cone)
-2

N Blows/0.3m (Std. Pen Test, 475 J / blow)
Blows/0.3m (80" Cone, 475 J / blow)

W L at time of nvestigation Feb 2003

CONE
X
Head
ARTESIAN WATER

Encountered
I PIEZOMETER
€y, BH No  |ELEVATION] STA ;_/; L Ep
3 omp
Jop 710-NW16| 244.9 19+200 5.0m U
710-NW17| 245.2 18+200 11.5m Rt
710-NW1B] 245.3 19+211 19.0m Lt
710-NW18| 245.1 19+2125 | 13.5m 1t
BH No [ELEVATION] STA o/s CL MED
706-8NA | 245.2 194157 32.0m Rt
706-8N | 245.2 18+160 15.0m Rt
706-9NA | 2449 19+162.5 | 320m Rt
706—10M | 245.6 19+175 oL

(Legend Contiruas)

~ NOTE —

[The boundaries between soil strata have been established
only ot Borehole locations. Between Borehales the
boundaries cre assumed from geolcgicsl evidence.

REF No E—-HWYSSN—ALIGN.dwg; April 2003 Geocres No. 42L—187

Clv7end9.dwg; February 2003

Peto.dwg; March 2003
1.bpiC7.dwg; December 2002

o4

W T oATEAUG |
N %y Rodhocatind

8/7




METRIC | oo v

LSRN | GWP No 5556-02-00

IN KILOMETRES + METRES

ﬁmuy_gwxajs SHEET
from 6.7%m m: of ,":g""" 537 Nortberty 2.8km
SO!L STRATA
706-11S 706-10S JOB-10M 706-8N 706~9NA 706—-8NA PetOMaccallumLtd
BCREMOLE rrx ENGINEERS
@ sorevoLe @ sorenoe soreroLe @ £ oRY * & & BOREHOLE
DRY DRY ORY W CHARGED WITH
< ORILL WATER REG MUN
2 oF
~y Sudbury
254 . . o s — T N —_— — J— ——— 254 :‘JLVERTE
z CLAYEY SILT SUDBURY SULVERT?
3 TRACE SAND
250 . S S e ~ E _ __TRACE GRAVEL | S 250
SNOW/ICE - CLAYEY SILT & CLAYEY SILT Stff CLAYEY SILT
w / TRACE SAND PEAT ~rice PEAT TRACE SAND ICE/WATER ~ ICE TRACE SAND
) Qoft N r Stiff _PEAT \ ~WATER Firm to Very Stiff
245 —- e e L Ly ' e
AKX \7 T V2 o] | T Tr | o s prme— \ 4 —i-
. 2 i e e
L& sedRoc | L
242 o D OC \\//\//\/ \\//\//\f/ el » ,W AL S l\—/l LSS
SOME GRAVEL \//\//\//\////7//\ BEDROCK .
Very loose PROBABLE BEDROCK - iSound @ “Iai}‘”
238 o o T - CLAYEY SiL - 28 et
TRACE SAND
Soft
234 - - : — ——— 234 LEGEND
“- Borehole
230 e . - - e e — 230 .$. Oynomi ;
ynomic Cone Penatration Test (Cone)
CULVERT 6
SEC‘”ON 6__6 -¢~ Borehole & Cone
N Blows/0.3m (Std. Pen Test, 475 J / blow)
CONE  Blows/0.3m (60°Cone, 475 J / biow)
Y. Wi at time of investigotion Feb~Apr 2003
7 10-NW1 710- z 10— =
10~-NW18 ‘ ’ T10-NW19 10-NW16 3 710-NwW17 oo
BOREHOLE BOREHOLE <
CHARGED WITH DRY ¢ ;ersnm WATER
=y tered
254 . o DRILL WATER z - 254 = ncounter
= ' PIEZOMETER
— SILT Z o~ ST
250 CLAY TRACE SAND S TRACE SAND — 230
IRACE. SAND Sf‘*g"_:ﬂ’/_\/T ICE~ TRACE CLAY ICE | = TRACE CLAY
vee Soft 7 o EAT| | |Very Loose [WATER Loose  [8/0.3%% cone BH No |ELEVATION! STA  lo/s CL
— N N } e 246
a 13 . =X
SANDY SILT ~ 2 R H I | = I
. L weeam Ko’ \\WJ WM I i ] o |
242 Boulders % = PROBABLE BEOROCK /{// e ‘ /(T ] —— 242 efer to drawing §-7 loc co~ordinotes
METASEDIMENTARY s ooy Sanns : |
BEDROCK | |Sound PROBABLE BEDROCK : L
238 - e —/ : L —- — 238
PROEABL BEDROCK
SAND AND GRAVEL L
- S a o Wi ST SILTY CLAY o
TRACE SAND . T 234
Soft - NOTE -
The boundories belween sail strota hove been estoblished
230 - S e e e s — - — 230 onty ot Borehoie locotions. Between Boreholes the
CU LVERT 7 boundaries aore ossumed from geologicol evidence.
SECTION 7-7
3
*oate 8 OESCRIPTION
NOTE. SECTIONS REF No €-HWYBIN-ALIGN.dwg; April 2003 Geocres No, 42L-167
: HORIZONTAL SCALE Civ7ond9.dwg; Februory 2003 T ES ot 53
REFER TO DRAWING 6-7 FOR PLANS « 2 o « aen PETO.dwg; Morch 2003 suauo PC EPECRD W T OREAUG 13, 7003 s
DSOS D S S 1_bpl07.dwg; December 2002 ORasm MM brecwrpGD/CN movoxs DWK ow;  SA/TA




CULVERT 7

e RECORD OF BOREHOLE AND
PENETRATION TEST SHEETS

« REFER TO DRAWING 6/7 PROVIDED
WITH THE INFORMATION FOR CULVERT 6
FOR TEST LOCATIONS



Ministry of
Transportation

Peto MacCallum Ltd,

Ontario
Foundation Design
RECORD OF BOREHOLE No 710-NW16 1 of 1 METRIC
G.W.P.__5556-02-00 LOCATION Sm Lt. of Lt. EP ORIGINATED BY gy
DIST 54 HWY 53 BOREHOLE TYPE Continuous Fligh® Hellow Srem Augers COMPILED 8Y PC
DATUM Gandetic DATE Fabruary Li, 2003 cHeckeD 8Y_ o
. YNAMI NE PENET!
SOIL PROFILE SAMPLES W | RESATARCE pLoT EIRATION
% pt NATURAL — REMARKS
0 < PLASTIC uQuio =
= A LT MOISTURE - =
5 - ig 3 200 40 60 80 100 i CONTENT YMIT 35 O &
@ o Q = L ) A i L . Sa
_ i d|wl 2 |25 & [SHEAR STRENGTHPa - S M| T3 | SRansze
ELEY DESCRIPTION 2% 2 {221 £ DISTRIBUTION
GEPTH 5 z |z > {28| £ |o unconFmeDd + FIELD VANE ¥ %}
£z Z |E°] @ |e QUCKTRIAXAL X LABVANE WATER CONTENT (%) '
244.3] Tap of ice R o 20 40 60 81 100 0 40 80 xm® [GR SA SI CL
T " X ; ; i i ] |
R Water | ]
244 ‘ f ‘
i i
: ]
243.3 |
1.3 31, i
mrace sand trace clay 1133 3 143 :
Locse Srown Moistc J
/gres /wet !
H
!
241.9 242 -
3.9 Silty clay, trace sand |
S| WRee
Soft Grey Aer ¢ 2 |ss 1
/orown L1 ;
( ;L
5
241 F :
;
240.4 I
2443 Sand and gravel NERNEIER : |
3.7 with silt /
Srown Hat
End of borehole
Refusal on probable
pedrack
. 2003 02 11
%
Y WYater level measured I
= after drilling i
WAR** Refers to penetraction |
under weignt of rods
only ]
;
|
i
|
3 |
’ i
i l
‘ | i
; !
i |
H
B ! |
; ; i |
i i i '
i ;
| ;
b P
| : I
) : i )
: ; : 1
o L o
; i ; | :
: ' 1; !
i ! i
: | ¢
. :
I i i !
R |
ON_MOT VERY SWAMP 710.GPJ ON_MOT GOT 8/4/03 8:29:18 AM N for 16 29
4+ x? Humbensie 150—5 (%) STRAIN AT FAILURE

Sensitividy



[

Ministry of
Yransportation

Peto MacCallum Ltd.

Ontario
Foundation Design
RECORD OF PENETRATION TEST No 710-NW17 t of + METRIC
G.W.P.  5556-02-00 LOCATION N-W Ramp Sta. 19+200, o/3 11 .5m Rr. »f Lt. EP ORIGINATED BY _rp
DIST 54 HWY /3 BOREHOLE TYPE Dyvnamic Cone 2enetriation Test COMPILED BY PC
DATUM Gecdetic - DATE February 19, 2003 CHECKED BY &#
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ 4 |RESISTANCE PLO$ © NATURAL
Syl 2 ) _ pLASTIC Bl Lauo| REMARKS
5 o |55 3 20 40 60 80 100 [UMT conteny  LMIT 22 2
x w = z L y = GRAIN SIZE
£ @lwl 3 |a5| 5 [SHEAR STRENGTHKkPa b . e 3
ELEY DESCRIPTION =&l T |28 = POy DISTRIBUTION
SR $13|F] 3 135 & |o unconeneD + FIELD VANE Y %)
=iz Z E°91 & e QUCKTRAXAL X LABVANE WATER CONTENT (%)
245 0| Ground Surfaca « W @0 s w0 100 D W & KN |GR SASI CL
ERN 245 " j :
|
{
|
244 -
I
s
243 ]’
]
i
242 :
2 {
|
0—1D
239
215 4 JA 1200/8 crd
5.5

End of dynamic cone
penatration test

Refusal on probable
bedrock

i

MOT CCPT SWAMP 710 FEB 20, 2003.GPJ ON_MGT GDT &/4/03 5:45:32 AM
+

X

5

Numbers refer o

Sensttvity

%

15_¢_ 5 (%) STRAIN AT FAILURE
10



st T,

Ministry of
Transportation

Peto MacCallum Ltd.

Ontaria
Foundation Design
RECORD OF BOREHOLE No 710-NW18 1 of 1t METRIC
G.'W.P SEETA-G2 00 LOCATION N-# Ramp Sta . 13+271 5/3519m Lr. of Lr EpiCilyare 17Y ORIGINATED BY 54
01sT 54 HWY 59 BOREHOLE TYPE continnous Tlizht Hollow Stam Augers COMPILED BY e
DATUM  S=adenics - DATE February 19, 2003 CHECKED 8Y é_"ﬁ
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | ,, @ IRESISTANCE PLOT | — NATURAL REM
gl X ‘ < pLaSTIG GOITReE  woun| | % EMARKS
5 » <5 @ 20 40 60 80 100 UMIT eontent UMITH 5 5 a
x W s> = z - A . L L B oW R
e £]49|wl 2 125! & [SHEAR STRENGTH kP2 e ¥ " 3 | GRANSIZE
LBV DESCRIPTION ~iZ2ix] 2 128 &8 ——— DISTRIBUTION
CEPTH < g x > 8 5 < O UNCCNFINED + FIELD VANE Y %)
R Z [E° @ e QUCKTRIAXAL X LABVANE WATER CONTENT (%} b
EEEE N w 20 40 5’0 80 TQO 2 49 G‘O Nm' {GR SA SiCL
).JI ; ! \ i ’ i
N - | ' ; :
T Sy —— = A =45 ' ; J ] : j
B ! H 3 K
ZEIAY Nazk hrows / g o ol
T4y, trace sand | | | !
_ i | ; |
Soft Gre Moist ] !
! 244 e ‘
| o | |
2iss| 2 i ] ! ‘ o |
| o |
! ! |
2432 + :
242.3 j :
3.4 Sandy silt, trace clay b | [
242 ;
Gray Molist Lo 1 i
Bouiders 4 ‘
244 j
3.3 Metasedimentary ac!| rec I
Bedrock scuna 3 \JQ 253 a1 i RQD 88%
|
i
ac| REC g
115G 100 240 : RQD 1003
f
!
239 ;
< | RC} REC {
2 INQ|{ 96% [ RQD 96%
238.3 i
ERR End of borehole J ‘
| !
|
i
I
1
i
|
v Borehcle charged wizth ;
drill warter |
i !
P
[ i
i
|
; ) !
| C
L |
‘ ! :
| 1 |
, :
) :
| ; ;
|
] . : |
: i : ;
; ; | ! .
i | | | ; ;
o | Lo
T R B C
I ! :
: ; ; i \ | !
. i | ! I ;
: | | | ;
: | : : :
i ; | ! ! |
b . 5 z‘
: : J
; ! : | f
| I I |
ON_MOT VER3 SWAMP 710- FEB 20, 2003 GPJ ON_MOT GOT 8/5,03 2.32:37 PM _ s Numpers refer 20
7 ; ;
HXT T ety :3—(#—-; (%) STRAIN AT FAILURE




(@) aiir ot e Peto MacCalfum Ltd,

Ontarlo
Foundation Design
RECORD OF BOREHOLE No 710-NW19 T of 1 METRIC
G.W.P. 555(-02-00 LOCATION N-W Ramp Sta. 19+212.5 o/3 13.5m Lt. of L. D ORIGINATED BY 3y
DIST 54 HWY 43 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED 8Y pPC
DATUM Geodetig - DATE february 11, 2003 cHeckeD BY _ Ly
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W |RESISTANCE PLOT
& NATURAL - REMARKS
E " <« PLASTIC MOISTURE LiQuio - T
- ‘o 1231 5 20 40 80 80 100 [UMT  oogpegr  umTl B &
Ol « it Sz . . L - - Wo w w, -4 GRAIN SIZE
gldiwl 3 | a5] & [SHEAR STRENGTH kPa " 3
ELEV Q 12 a 3 2% E ————— DISTRIBUTION
BERTH DESCRIPTION T2 r 5 | 33| £ |0 uNCONFINEC + FIELD VANE Y %)
% z Z | Z°) L | QUCKTRIANAL X LABVANE WATER CONTENT (%)
215.1] Ground Surfacs -1 20 0 80 80 100 20 40 60 wim’ |GR s st cL
S Toa — 245 T - I
ved Peat, coarse Z10rous I~ i
244.9 Dary mrayn —n
R Suiz,
trace sand trace clay
" i
YVar, Srown Dry H ]
Loaose
Brown 1 {38 3
/grey
243
242.5
T3

Znd of borehole

Refusal on probabie

bedrock
:S,
H
£
* Borahole dry on
completion Of
drilling
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G.W.P. 5556-02-00
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Sudbury, Ontario

INTRODUCTION

This report provides geotechnical comments and recommendations for the design and
installation of seven culverts along the realigned section of Highway 69 that extends from
6.7 km north of Highway 537 northerly 2.8 km in the Township of Dill and is located about 7 km
south of Sudbury. Realignment of this section of Highway 69 to the east is planned. The
investigation was conducted for Totten Sims Hubicki Associates (TSH) on behalf of the Ontario
Ministry of Transportation (MTO).

The culverts will be constructed in areas where the embankment fill will be placed along the
New Highway 69 alignment and interchange ramps. The actual location of the proposed cuiverts
was provided by TSH (reference CAD drawings Nos. E-HWY6B9N-ALIGN.dwg dated April 2003,
E-North_South-des-preferred.dwg dated January 2003, Clv7and9.dwg dated February 2003).

The culverts are designated by the following numbers:

CULVERT PROPOSED CENTRELINE
No. ROADWAY HIGHWAY 69 CHAINAGE (m)
1 Highway 69 (New) Station 17+403
2 Highway 69 (New) Station 17+690
3 Highway 69 (New) Station 17+946
4 Highway 69 (New) Station 18+340
5 Highway 69 (New) Station 18+447
5 Highway 69 (New) Station 19+176
7 N-W Ramp Station 19+208

FOUNDATION DESIGN REPORT
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Based on the cross-sections provided by TSH, the embankment fill height at the location of
culverts 2 to 7 typically ranges from 4 to 8 m and is 22 m high at the location of culvert 1. Details
in this regard along with the invert elevations inferred from the TSH documentation is provided
in Table | — FDR.

The culverts will be located in areas where excavation of peat and/or soft compressible clayey
soils will be required prior to construction of the embankment for the realigned highway.
Recommendations for construction of the embankments at these locations, provided in the
“Swamp and High Fill Crossing” report (PML Ref.: 03TF003), called for excavation of these poor
quality materials and placement of rockfill in the excavation. Consequently, the subgrade at the

location of the culverts will comprise rock fill.

It is considered that the subgrade conditions are suitable for construction of cast-in-place concrete
box and/or open footing culverts. Due to the height of the rockfill embankments, and the subgrade
composition, precast concrete culverts and rigid pipes do not appear to be suitable. In accordance

with the Terms of Reference for the project, steel pipes are also not suitable.

The actual type (box, open footing) will be dependent upon the stream flow characteristics, fish
habitat/environmental criteria, structural design considerations, as well as economic and

construction constraints.

The subsurface stratigraphy revealed in the boreholes drilled at the culvert locations generally
comprised topsoil or peat overlying native deposits of cohesionless very loose to compact silt/sand
and/or cohesive very soft to stiff clayey silt/silty clay/clay. These soils mantled bedrock/inferred

bedreck at depths of 0.3 to 19.0 m below grade.

FOUNDATION DESIGN REPORT
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CULVERT FOUNDATIONS

The design calls for construction of precast concrete box culverts at each location. We consider

this to be appropriate. The dimensions of the culverts are noted in the following table:

Dimensions
Culvert No. Span (m) Height (m)
1 1.8 1.2
2 21 1.8
3 1.2 1.2
4 1.2 1.2
5 1.2 1.2
6 1.8 1.2
7 1.8 1.2

The subgrade at the invert of culverts 1 to 5 after the subgrade treatment for construction of the
embankment is complete, will comprise rockfill. The subgrade along the majority of the alignment
of culverts 6 and 7 will also comprise rockfill; it is possible that bedrock may also exist at some

locations along the alignment of these culverts.

Construction of shallow footings founded on the rockfill to support the culverts is considered to be
suitable. Deep foundations will not be suitable due to the extensive and variable thickness of rock
fill, particularly at culverts 1 to 5 and the shallow depth to bedrock at culvert 6 and 7, as noted in

the tabie provided in subsequent paragraphs.
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The depth of excavation recommended in the “Swamp and High Fill Crossing” report at the
culvert locations will result in a significant variation in the rockfill thickness as well as the

thickness of the underlying native soil at culverts 1, 2 and 3 as noted in the following table:

ROCKFILL THICKNESS OF
THICKNESS NATIVE SOIL
CULVERT BELOW INVERT BELOW ROCKFILL COMMENTS
LEVEL (m) (m)

Thickness of native soil below rockfill
is 10 to 11 m near the SBL

1 3to6 2to 11 embankment, 2 to 5 m to the west of
the centre line median and 3to 4 m
to the east of the NBL embankment.

Thickness of native soil is upto 12 m
near the SBL embankment , 9 m

2 3to 8 2t012 near the NBL centreline, 1 and 4 m
at the west and east limits of the
culvert, respectively.

Thickness of native soil is 3 m near
3 7t09 3108 centreline median, 5 to 8 m at the
south end of the culvert and 7 m at
the north end.

Thickness of native soil is relatively

4 4t09 1t02 uniform along the length of the
culvert.
Thickness of native soil is relatively
5 9to 13 Less than 1 uniform along the length of the
culvert.

Thickness of native soil is relatively
6 2t03 Less than 1 uniform along the length of the
culvert, possible bedrock cut locally.

Thickness of native soil is about 4 m,
12 m right of N-W ramp centre line

7 Tto3 Tto4 and less than 1 m along the
remainder of the culvert, possible
bedrock cut locally.

FOUNDATION DESIGN REPORT
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It is expected that the culverts will be constructed a short time (within 90 days) after the rockfill
is placed to the subgrade level below the culverts. Significant total and differential foundation
settlement along the alignment of some culverts due to "consolidation” of the rockfill below the
founding level as well as the soil left in place below the rockfill during and after completion of the
embankment is likely to occur if excavation of the soil is limited to the depth recommended in
the High Fill and Swamp Crossing Report due to the variable rockfill thickness, the variable
thickness of unexcavated soil and variations in the embankment height along the culvert

alignment. The computed settlements are provided in the following table:

CONSOLIDATION OF
CULVERT UNEXCAVATED COMPETENT
NO. LOCATION SOIL AND ROCKFILL BELOW
CULVERT INVERT (Mm)""
Vicinity of east side of embankment 20 to 40
Vicinity of NBL centerline 100 to 150
1 Vicinity of centerline medium 50 to 100
Vicinity of SBL centerline 25t0 50
Vicinity of toe of west side of embankment 25 to0 50
Vicinity of east side of embankment 20 to 40
5 Vicinity of NBL centerline 75to 100
Vicinity of SBL centerline 75t0 125
Vicinity of west side of embankment 20 to 30
Vicinity of east side of embankment 40 to 80
Vicinity of centerline median,
3 NBL cinterline and SBL centerline 6010 100
Vicinity of west side of embankment 40 to 80
4 Culvert alignment 25t0 50
-5 Culvert alignment 25t0 50
6 Culvert alignment 10 to 20
7 Cuivert alignment 10to 20

(1) consolidation during and the 10 year period following completion of the embankment.

The subgrade profile along the culvert alignment could be “shaped” to conform with the
predicted settlement to reduce the structural distress that resuits from the differential settiement
as well as minimize the potential for “low areas” in the culvert when settlement is completed. It

is recommended however, that the soil is excavated to the bedrock surface along the alignment

FOUNDATION DESIGN REPORT :
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of culverts 1, 2 and 3 to minimize the total and differential settlement of the culvert foundations.
This excavation will be in addition to that recommended in the Swamp and High Fill Crossing

report.

The recommended factored geotechnical resistance at ultimate limit states (ULS) and
serviceability limit states (SLS) for each culvert are provided in Table | - FDR. The resistance at
SLS allows for 25 mm of settlement of the founding medium due to the stress imposed by the

culvert foundations.

The rockfill thickness noted in the column “Anticipated Depth of Subexcavation” in Table | —
FDR is based on excavation to the bedrock surface or the practical limit of excavation (15 m),
whichever is the lesser value. The material below the depth of excavation recommended in the
Swamp and High Fill Crossing report primarily consists of silts and sands below the
groundwater table. Consequently, use of a dragline with a practical limit of excavation of 15 m

will be required.
The seismic coefficient for the conditions at this site is equal to 1.0.

If bedrock is encountered within 1 m below the subgrade level along the alignment of culverts 6
and 7, Granular A should be used to raise the subgrade to the design level. The granular
material should be placed and compacted in accordance with OPSS 501 (Method A). It is
considered that rockfill is not suitable when the depth to bedrock is less than 1 m due to the size

of the cobbles/boulders in the rockfill.

Mass concrete could also be placed to provide a level founding surface. Alternatively, the rock
surface could be “stepped” to follow variations in the bedrock surface elevation thereby creating

a level subgrade by a combination of rock excavation and placement of mass concrete.

FOUNDATION DESIGN REPORT
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Mass concrete could also be employed to raise the subgrade to the design level of the footings.
The need to expand the plan area at the base of the mass concrete to provide for stress
distribution (2V:1H), place reinforcing steel in the mass concrete and/or use high strength
concrete to prevent overstressing of the mass concrete will be dictated by the actual thickness

of the mass concrete and structural design considerations.

Subject to these comments, the bearing resistance provided for footings bearing on bedrock is
considered to be appropriate for mass concrete with an unconfined compressive strength of at
least 35 MPa.

Settlement of the culvert subgrade due to “consolidation” of the rockfill below the invert level is
estimated to be about 0.5% of the rockfill thickness. Settlement of the rockfill subgrade along
the alignment of the culverts due to “consolidation” of the rockfill below the culvert invert (after
excavation of the underlying soil as noted previously) is expected to be relatively uniform as

indicated in the following table:

CONSOLIDATION OF ROCKFILL
BELOW CULVERT INVERT (mm)

30 to 60
30 to 60
60 to 100
30 to 50
50to 75
10 to 20
10 to 20

CULVERT NO.

NI AIWIN|-

(1) During and the 10 year period after completion of construction of the
embankment fill based on culvert being constructed immediately
following placement of rockfill to the culvert subgrade level.

The rockfill within the zone of influence below the culverts should be placed in accordance with
OPSS 206 dated December 1993, amended by Special Provision (Draft dated June 20, 2001).
The zone of influence should be defined by an imaginary line inclined at 2H:1V (horiiontal
to vertical) from a point located at the invert level 1 m beyond the edge of the culvert downward

to the bedrock surface.

FOUNDATION DESIGN REPORT
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The surface of the rockfill below the subgrade of the culverts should be well knit and carefully
chinked in accordance with the requirements of amended OPSS 206. To prevent loss of the
granular materials into the voids of the rockfill, a geotextile fabric should be installed directly
below the bedding of the culverts. Recommendations in this regard are provided in the next

section of this report.

A minimum 300 mm thick layer of compacted granular material should be placed on the rockfill
prior to construction of the culvert. The bedding material should comprise Granular A
compacted to 100% of standard Proctor maximum dry density in conformance with OPSS 501
(Method A).

Subgrade preparation, cover, backfill and frost treatment for the proposed culverts should be
carried out in accordance with the Ontario Provincial Standard — OPSD 803.010. A frost
penetration depth of at least 1.7 m should be employed at the site. The rockfill does not require

frost tapers.

Preparation of the subgrade should be performed and monitored in accordance with
SP 902 S01 (December 2001). This should include site review by geotechnical personnel

during placement and compaction of the engineered fill.

CULVERT BACKFILL

Backfill adjacent to the culverts should be placed in general accordance with the OPSD 800
series of drawings. Backfill should be brought up simultaneously on each side of the culvert and
operation of heavy equipment within 0.5 times the height of the culvert (each side) restricted to
minimize the potential for movement and/or damage of the culvert due to the lateral earth
pressure induced by compaction. Refer to OPSD 808.010 for additional requirements for

operation of heavy equipment near the culverts.
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The granular cover and bedding should be separated from the rockfill by a geosynthetic filter
fabric. The filter fabric should conform to OPSS 1860 and comprise a Class |l non-woven

geotextile with filtration opening size (FOS) of 105 to 210 um.

The culverts must be designed to support the stress imposed by the overlying fill as well as to
resist the unbalanced lateral earth pressure and compaction pressure imposed by the backfill

adjacent to the culvert walls.

The lateral earth and water pressure, p, should be computed using the equivalent fluid
pressures presented in Section 6.9 of the Canadian Highway Bridge Design Code (CHBDC),
CAN/CSA-S6-00, March 2001, or employing the following equation assuming a triangular

pressure distribution:

p = K (yhi +yh2 +q) +y, h2+ Cp
where K = lateral earth pressure coefficient
% = unit weight of free draining granular
material above the design water level (kN/m3)
Y = unit weight of submerged free draining
granular material below design water level (kN/ma)
h4 = depth below final grade (m), above design water level
h, = depth below design water level (m)
q = any surcharge load (kN/mz)
Y = unit weight of water = 9.8 kN/m’
Cp = compaction pressure (refer to clause 6.9.3 of CHBDC)

FOUNDATION DESIGN REPORT
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The following parameters are recommended for design:

PARAMETER GRaNuLARA | CRENULARE | rockriLL
Angle of Internal Friction (degrees) 35 32 40
Unit Weight (kN/m®) - 228 212 18.0
Active Earth Pressure Coefficient (K,) 0.27 0.31 A 0.22
At Rest Earth Pressure Coefficient (K,) 0.43 0.47 0.36
Passive Earth Pressure Coefficient (Kp) 3.69 : 3.25 4.55

The design water level will be dictated by the flow of water in the watercourses and should be

defined by the project hydraulic engineer.

The coefficient of earth pressure at rest should be employed to design rigid and unyielding walls

and the active earth pressure coefficient for unrestrained structures.

The horizontal force imposed on the foundations of “open footing” culverts will be resisted in
part by the friction force developed between the underside of the footing and the engineered fill.

An unfactored friction factor of 0.55 is recommended for footings constructed on granular fill.

A weeping tile system and/or weep holes should be installed to minimize the build-up of
hydrostatic pressure behind the wall. The weeping tiles should be surrounded by a properly
designed granular filter or geotextile to prevent migration of fines into the system. The drainage

pipe should be placed on a positive grade and lead to a frost-free outlet.

The protective measures noted in the OPSD 800 series (in particular OPSD 803.030 and
803.020 for open and box culverts) to deal with erosion (inlet/outlet treatment, headwalls, cut-off
walls, etc.) are considered to be appropriate. The backfill should comprise OPSS Granular A or
Granular B Type ll. The cut-off walls should extend to a depth at least equal to the fluctuation of
the water level at each culvert location to prevent flow below the culvert that could erode the

bedding material and extend laterally to protect the granular material. ' R
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The inlet and outlet protection must be sufficient to prevent erosion adjacent to the culvert as
well as scour that could undermine the culvert and/or embankment foundation. The actual
design requirements (length and width of the “aprons” at the inlet/outlet of the culvert as well as
the rock size, apron thickness and height of erosion protection on the embénkment slope) will
be dictated by stream hydraulics, stream configuration as well as the water level in the creek

and should be established by a hydraulic engineer.

EXCAVATION AND GROUNDWATER CONTROL

It is expected that the subgrade treatment required for construction of road embankments will
be completed prior to construction' of all the culverts. Consequently, excavation of soil for

construction of the culverts should not be required.

If excavation of bedrock is required at culverts 6 and 7, it is important that blasting/excavation of
the rock is controlled to prevent fracturing and/or disturbance of the bedrock surface on which
footings will be founded. Conventional rock excavation techniques such as blasting (OPSS 120,
General Specification for the Use of Explosives, August 1994) and jack-hammering should be
suitable. The actual equipment required and method of excavation within the bedrock will be
dependent upon the geometry of cut and relative depth of excavation into the bedrock. The

need for pre-shearing and pre-splitting to avoid overbreak should not be overlooked.

Reduced charges to minimize overbreak should be considered. = Any overblasting/
overexcavation should be made the sole responsibility of the contractor and all loosened rock
resulting from blasting operations is to be removed by mechanical means. A large excavator
equipped with a tiger-toothed bucket in conjunction. with a jack-hammer or hoe ram is the

preferred method of excavation to shallow-depths in rock at foundation locations.

The excavation width should be 1 m wider than the plan area of the culvert. Near vertical
sidewalls may be utilized for excavations in bedrock. Examination of the sidewalls and removal

of any loosened rock fragments should be carried out continually for the safety of workmen.
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Subject to the season/precipitation patterns, it is expected that conventional sump pumping,
perimeter ditches and/or diversion of the stream can readily handle groundwater seepage or
surface water entering the excavation for culvert installations. It may be necessary to
implement more elaborate measures to control water flow in the event of a major storm and/or
flooding at the culverts. The contract documents should have a specific item to clearly state that

dewatering of excavations is the contractors responsibility.
Observed groundwater levels are subject to seasonal fluctuations and rainfall patterns.

It is recommended that the work be carried out during the dry months of June to September to
minimize the potential for sloughing of the silt/sand, the amount of groundwater inflow to be

handled and the volume of surface water, if any, to be diverted from the construction area.
CLOSURE

The report was prepared by Mr. G.O. Degil, Ph.D., Senior Project Supervisor, and reviewed by
Mr. D.W. Kerr, M.Eng., P.Eng., Chief Foundation Engineer. Mr. B.R. Gray, M.Eng., P.Eng.,

Designated MTO Contact, conducted an independent review of the report.

Yours very truly

Peto MacCallum Ltd.

Dennis W. Kerr, M.Eng., P.Eng.
Chief Foundation Engineer

Brian R. Gray, M.Eng., P.Eng.

Designated MTO Contact
DWK/GD:Id
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