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PART A - FOUNDATION INVESTIGATION
1.0 INTRODUCTION

This report presents the results of a foundation investigation carried out by Infrastructure
Engineering Group Inc. on behalf of SNC-Lavalin Engineers & Contractors Inc.

The assignment involves the reconstruction/rehabilitation of the pavement structure on Highway
21 from 0.63 m north of the intersection with Highway 9 (north of Kincardine) northerly to 1.2
km east of the intersection with Bruce County Road 15 (west junction in the Village of Tiverton)
for 12.4 km; including pavement rehabilitation/reconstruction throughout, snow drifting/storage
treatments, structural culvert replacement/rehabilitation, non-structural culvert replacement,
minor intersection improvements, drainage improvements and minor electrical work.

Foundation investigation and recommendations are required for the design and construction of
culvert replacements as part of the improvement of Highway 21. Five (5) structural culverts and
twenty-four (24) non-structural culverts are to be investigated. This report covers the sites of the
24 non-structural culverts (<3 m span).

The twenty-four (24) non-structural culverts are listed in the following table as per the
information supplied by SNC-Lavalin Engineers & Contractors Inc. The locations of these
structures are shown in Appendix A, Borehole Location Plan, Drawings 1 to 5.

Table 1
Summary of location, structure type, dimensions as recommended by SNC

Existing Recommended u/s D/S Cover
Culvert | Chainage Culvert Type Replacement Length
. Culvert Culvert Depth
# (m) and Size Culvert Type (m)
. Invert (m) | Invert (m) (m)
and Size
Concrete Open Precast Concrete
C1 15+411 910 X 610 Box 910x610 33.03 219.00 218.51 4.37
CSP Precast Concrete
Cc2 15+514 450 Pipe 800 diameter 30.21 221.99 219.47 1.93
CS.P Precast Concrete
C3 15+634 450 Box 910x610 19.85 223.81 223.26 1.20
Concrete Open Precast Concrete
C4 16+968 with CSP Ext. 20.40 233.39 233.26 1.20
Box 1220x610
600
CS.P Precast Concrete
C5 18+349 450 Box 910x610 19.01 238.26 238.11 1.20
CS.P Precast Concrete
Cé6 18+864 450 Box 910x610 20.52 233.35 233.08 1.20
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_ Existing Recommended u/s D/S Cover
Culvert | Chainage Culvert _Type Replacement Length Culvert Culvert Depth
# (m) and Size Culvert Type (m) Invert (m) | Invert (m) (m)
and Size

c7 19+102 %(S)bp Er;‘(’afég)";cgg 16.56 233.05 232.86 1.20
c8 19+320 | e open | precatLoreee | 1053 233.14 233.01 1.20
co 19+491 CG'(S)bP Péf)‘)’(a;tlggg%rleée 34.46 233.59 233.54 1.19
C10 19+972 ce.gbp Pé%ia;tlg‘;?%rfée 19.22 233.61 233.59 1.20
c11 21+004 C6'§(')P E‘f}f""zs;?%o)”(cgeltg 18.07 225.25 225.18 1.20
Cc12 21+489 i'gbp Péiia;tlg‘;?%rfée 22.82 225.34 225.06 1.20
C13 21+587 Clozn(;’(;e)t(e 13'8‘5” ggici‘;%g‘;?clrzeé% 21.03 223.74 223.63 1.77
C14 214777 C4'§(')P Pégf(a;tlgg?%rfée 19.47 224.26 223.99 1.20
C15 224176 0108“3°(;e>t<e 1%';8” Bpgicigtsg‘;?‘irg;% 25,98 225.23 225.15 3.76
C16 22+618 CG'S(')P Pégf(a;tlgg?%rfée 22.15 231,58 231.28 1.20
c17 23+062 S'Z‘%‘SP Bpgicgiég‘;?gfg% 40.06 223.56 223.23 5.19
c18 23+984 Czigbp Pégf(a;tlg‘;?%rfée 20.31 232.10 231.85 1.20
C19 24+103 Czigbp Pégia;tlg?%rfée 20.84 233.25 232.80 1.24
C20 24+214 (:ngp Péif(agtlg‘;?%rfge 18.86 234.43 234.19 1.20
Co1 | aass1g | COPIEE Open | Precas BOACEe | 2856 233.04 232.92 3.09
Cc22 254512 | 6%'05'; ﬁ'zo ';f)falsézcoog‘(cgeltg 33.72 235.42 235.25 1.38
23 25+924 ngzget)‘z gfg” Er(f)fazs;ﬁ)‘);cgeltg 19.06 238.70 238.63 0.71
C24 26+793 cégbp Pﬁ;?gg%%‘;;ggtt; 20.45 240.46 240.16 1.20
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The purpose of the investigation was to obtain information about the subsurface conditions at the
site by means of boreholes and, based on the findings, to provide geotechnical recommendations
for the foundation elements. The existing culverts are to be replaced with new culverts.

The work presented herein was undertaken under MTO G.W.P. 408-94-00, Agreement No.
3005-E-0038.

Authorization to complete this assignment was given by Mr. Bing Wong, Project Manager, SNC-
Lavalin Engineers and Constructors Inc., the TPM Consultant who is completing this assignment
for MTO under Agreement # 3005-E-0038.

2.0 SITE DESCRIPTION
2.1 Site Location

The twenty-four (24) non-structural culverts are located on Highway 21, approximately between
1.8 km and 13.2 km north of the intersection of Highway 9 and Highway 21 (STA 13+613).
Table 1 summarizes the locations, structure types and dimensions of the replacement culverts as
recommended by SNC-Lavalin Engineers & Contractors Inc. Locations of the individual non-
structural culverts are illustrated in the Borehole Location Plans, Drawings 1 to 5, inclusive,
presented in Appendix A.

The existing structures consist of either cast-in-place concrete culverts with open bottom (with
CSP extensions where indicated), CSPs, SPCSP or CSPA, as indicated on page 58 of the RFP.

Scouring with the footings exposed is common at most open bottom concrete culverts.
Generally, a brown silty clay deposit was noted at the streambed.

These non-structural culvert sites are generally located within drainage valleys or surface water
flow paths. Several larger non-structural culverts, such as C01, C03, C05, C06, C08, C12, C13,
C15, C17, C21 and C22 have high cover fills with approach embankments built on both north
and south sides of the culverts. The fill heights range approximately between 0.7 mand 7.3 m,
being the highest at C17. The embankment slopes are typically 2.5H to 3H:1V and are grass
covered. No signs of embankment slope instability were observed at the time of this foundation
investigation. Site photographs taken during a site visit in April 2006 and obtained from SNC
are provided in Appendix C.

2.2 Physiography and Topography
The site is located within the Physiographic Region known as the “Huron—slope” (Chapman and

Putnam, 1984) which occupies the area east of Lake Huron between Sarnia and Tobermory. The
area is characterized by a flat topography, heavy textured soil and poor drainage. The surficial

Infrastructure Engineering Group Inc
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deposits consist of brown, calcareous clayey tills, which contain very few cobbles and boulders.
The tills are known to be underlain by grey stratified clays of lacustrine origin.

3.0 INVESTIGATION PROCEDURES
3.1  Field Investigation

Between September 6 and 26, 2006, a Bombardier-mounted Ditriech drill rig, supplied and
operated by London Soil Test Ltd. of London, was used on site for drilling and Standard
Penetration Testing (SPT, following the procedures of ASTM D 1586). Three (3) boreholes at
each site were drilled and sampled to obtain data for foundation and bedding design of the
proposed replacement culverts. The boreholes were drilled to a minimum depth of 1.5 m (or
deeper if required) below the culvert inverts to provide sufficient subsurface information for the
evaluation of bearing resistances or support of bedding material for the proposed culvert
replacements.

The boreholes were advanced using continuous flight solid stem augers, with hollow stem augers
used where required. Soil samples were retrieved at selected intervals throughout the depths of
the boreholes in conjunction with Standard Penetration Tests (SPT). Samples were generally
taken at intervals of depth of 0.75 m to the maximum depth of exploration.

Field pocket penetrometer was used on the retrieved SPT samples to determine the undrained
shear strength of the cohesive soil deposits. These undrained shear strengths are used to
supplement the properties of the cohesive soils. It is noted that the measured shear strength
value would be slightly lower than the actual value due to sampling disturbance.

Seepage and water levels were noted in each borehole during and at the completion of drilling
and sampling. All boreholes were grouted with a bentonite/cement mix at completion of
sampling in accordance with Ontario Regulation 903.

Our field engineer, Mr. Ralph Billings, P. Eng., working under the direction of the project
engineer, Mr. Eric Chung, P. Eng., supervised the fieldwork. Our field staff cleared the location
of buried utilities and logged the boreholes. The soil samples obtained were placed in labeled
containers and transported to our London Office for further examination and laboratory testing.

The stations, offsets and ground surface elevations at the as drilled borehole locations were
surveyed by AGM London and provided to Infrastructure Engineering Group Inc. for the
purpose of this report.

The results of the drilling, sampling, in-situ testing and groundwater observations are
summarized on the Record of Borehole sheets and enclosed in Appendix B.

Infrastructure Engineering Group Inc
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3.2 Laboratory Analysis

Geotechnical laboratory testing consisted of natural moisture content determinations and visual
classifications of all retrieved soil samples. In addition, grain size analyses, Atterberg Limit tests
and unit weight tests were performed on selected samples.

The results of the laboratory testing are presented on the Record of Borehole sheets and in the
respective figures presented in Appendix B.

The culvert locations are described as C1 to C24. For the purpose of proper management of the
Borehole Logs within gINT, the borehole logging software, a preceding 0 was added to Culverts
1 to 9 with the last number being the borehole at the culvert site, i.e., “C0O1-1" refers to Borehole
1 at the location of Culvert C1, etc.

40 SUBSURFACE CONDITIONS

Reference is made to the respective appendix of each culvert site for the Record of Borehole
sheets and Laboratory Test Results (Appendix B) for detailed subsurface soil and groundwater
conditions encountered in the boreholes. The stratigraphic boundaries shown on the Record of
Borehole sheets are inferred from non-continuous sampling and, consequently, represent
transitions between soil types rather than exact planes of geological change. The soil profiles
depicting the subsurface conditions on the respective Borehole Locations will vary between and
beyond the borehole locations.

In general, the subsurface deposits encountered in the boreholes put down on the shoulder area at
the twenty-four (24) culvert sites consist of loose to compact embankment fill placed on very
stiff to hard silty clay till, with localized zones of clayey silt, sand, and sand and silt deposits.
The boreholes put down at each end of the culverts generally encountered a layer of topsoil
and/or topsoil fill of between 150 and 610 mm thick, which is generally underlain by a stiff to
hard silty clay till, with localized near surface loose to compact, sand to silt layers as well as
embedded sand and silt layers within the silty clay till. Exceptions to the generalized subsurface
conditions are also noted in the following sections.

Where “N”-values exceeds 100 blows per 0.3 m and the undrained shear strength inferred from
pocket penetrometer reading exceeds 225 kPa, the values of 100 blows per 0.3 m and 225 kPa
were used in performing the statistical analyses.

41  Fill

The boreholes at the shoulders generally encountered a 0.2 to 2.44 m thick layer of granular fill

(shoulder gravel). The shoulder gravel is generally between 0.2 to 0.76 m thick with localized
thicker zones, which likely reflect granular backfill for the culverts. The shoulder gravel and

Infrastructure Engineering Group Inc
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granular fills are underlain by silty clay fill with localized zones of sand, silt and organic
inclusions, and extended to or slightly below the bottom of the culverts. Borehole C22-2 was put
down on the partially paved shoulder and encountered a 50 mm thick layer of asphalt above a
1.32 m thick layer of granular fill.

The boreholes near the ends of the existing culverts generally encountered a 0.1 to 1.37 m thick
layer of topsoil to topsoil fill with an average thickness of 0.53 m. Little topsoil (<0.1 m thick)
was encountered in Boreholes C17-1 and C17-3. A 0.7 to 2.13 m thick layer of fill was
encountered beneath the topsoil in Boreholes C17-1, C17-3 and C23-3. A 300 to 600 mm thick
layer of buried topsoil was present in Boreholes C19-2 and C22-2.

Standard penetration tests taken in the embankment fill, topsoil, topsoil fill, and mixed fill
yielded “N”-values from 4 to over 100 blows per 0.3 m, with an average of 13.8 blows per 0.3 m
and a standard deviation of 13.4 blows per 0.3 m.

The unit weights of these layers were measured to be in the range of 17.6 to 23.5 kN/m*, with an
average of 21.2 kN/m® and a standard deviation of 1.7 kN/m?.

The measured natural moisture contents of the granular fill ranged from 2 to 21% with an
average of 7.1% and a standard deviation of 3.8%. The measured natural moisture contents of
the topsoil and topsoil fill ranged from 10 to 61%, with an average of 25.2% and a standard
deviation of 10.0%. The measured natural moisture contents of the remaining mixed fill ranged
from 6 to 52% with an average of 18.1% and a standard deviation of 7.9%. The higher natural
moisture contents (>25%) generally reflected the presence of topsoil.

Grain size distributions of these fill materials are shown on the first figure of the corresponding
culvert site in Appendix B, e.g. Figure C01-1 refers to the first figure of culvert CO1 etc.

An Atterberg Limits determination was conducted on the silty clay (CL) fill encountered in
Borehole C17-1 and the results are presented on Figure C17-2 in Appendix B.

4.2  Silty Clay to Clayey Silt Till (CL to CL-ML)

A major stratum of brown to grey silty clay to clayey silt till was contacted below the
embankment fill, topsoil, topsoil fill, mixed fill and buried topsoil. Within the silty clay till,
embedded sand and gravel particles were found, as well as wet sand and silt partings, seams and
layers. The silty clay till layer was not encountered in Boreholes C06-1 to 3, C13-1to 3, C14-1,
C18-1 and C20-1.

Grain size analyses and Atterberg Limits determinations were performed and the results are
plotted on the following figures of Appendix B.

Infrastructure Engineering Group Inc
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Culvert Grain Size Atterberg
Number Figure Limits Figure
Cco1 C01-2 and 3 C01-4
Co02 C02-2 C02-3
C03 C03-2 C03-3
C04 C04-2 C04-3
CO05 C05-2 C05-3
co7 C07-2 C07-3
C08 C08-2 C08-3
C09 C09-2 C09-3
C10 C10-2 C10-3
Cl1 Cl1-2 C11-3
C12 Cl12-2 C12-3
Ci14 C14-3 Cl4-4
C15 C15-2 C15-3
C16 C16-2 C16-3
C17 C17-3 Cl7-4
C18 C18-2and 6 C18-3and 7
C19 C19-2 C19-3
C20 C20-3 C20-4
C22 C22-3 C22-4
C23 C23-2 C23-3
C24 C24-2 C24-3

42.1 Silty Clay Till (CL)
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Atterberg Limits determinations on the silty clay (CL) yielded the following results:

Atterberg Limits Minimum Maximum Average Star)de}rd
Deviation
Liquid Limit (W) 19 46 25.8 5.38
Plastic Limit (Wp) 12 28 144 3.09
Plasticity Index (1) 7 19 11.3 2.69

Standard penetration tests taken within the silty clay till yielded “N”-values of between 6 and
over 100 blows per 0.3 m, with an average of 30.9 blows per 0.3 m and a standard deviation of

18.8 blows per 0.3 m. The measured natural moisture contents of the silty clay till ranged from 8
to 42% with an average of 15.4% and a standard deviation of 4.1%. Undrained shear strength of

the silty clay till as determined from field pocket penetrometer ranged from 50 to over 225 kPa,
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which generally increased with increasing depths. The unit weight of the silty clay till was
measured to be between 21.3 and 24.9 kN/m®, with an average of 23.2 kN/m® and a standard

deviation of 0.8 kN/m®.

4.2.2 Clayey Silt to Silty Clay Till (CL-ML to CL)

Atterberg Limits determinations on the clayey silt (CL-ML to CL) yielded the following results:

Atterberg Limits Minimum Maximum Average Star_lda_trd
Deviation
Liquid Limit (W) 18 32 23.1 5.60
Plastic Limit (Wp) 12 17 14.0 1.87
Plasticity Index (1) 4 16 9.1 4.14

Standard penetration tests taken in the clayey silt to silty clay till yielded “N”-values from 6 to
over 100 blows per 0.3 m, with an average of 44.2 blows per 0.3 m and a standard deviation of
26.19 blows per 0.3 m. The measured natural moisture contents of the clayey silt to silty clay till
range from 10 to 22% with an average of 14.4% and a standard deviation of 3.52%. Undrained
shear strength of the clayey silt to silty clay till as determined from field pocket penetrometer
ranged from 100 to over 225 kPa, that generally increased with increasing depths. The unit
weight of the clayey silt to silty clay till was measured to be between 21.9 and 25.3 kN/m® with
an average of 23.7 kN/m® and a standard deviation of 1.4 kN/m®.

Standard penetration tests taken in the thin layers of sand and silt within the till deposits yielded
“N”-values from 5 to 18 blows per 0.3 m, with an average of 12.0 blows per 0.3 m and a
standard deviation of 3.5 blows per 0.3 m. The measured natural moisture contents of the thin
layers of sand to silt ranged from 12 to 36% with an average of 19.7% and a standard deviation
of 7.5%. The unit weight of the thin layers of sand and silt was measured to be between 19.9 and
23.3 kN/m®, with an average of 21.9 kN/m® and a standard deviation of 1.8 kN/m®.

Based on the above field and laboratory test results, together with visual and tactile examination,
the silty clay to clayey silt till deposit generally exhibited very stiff to hard consistency with
localized firm to stiff conditions, and is generally moist with localized wet zones. The thin
layers of sand and silt are generally wet to saturated, with a loose to compact compactness
condition.

4.3  Sand, Silt and Sandy Silt
Sand, sandy silt and silt layers are present at the locations of Culverts C13, C14, C18, C19, C20,

C21 and C22. Silty clay partings, seams and layers were also present within the silt to sandy silt
layers.

Infrastructure Engineering Group Inc
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Grain size analyses and Atterberg Limits determinations were performed and the results are
plotted on the following figures of Appendix B.

Table of Figures of Laboratory Test Results

Culvert Grain Size Atterberg
Number Figure Limits Figure
C13 C13-2
Cl4 Cl4-2
C18 C18-4 C18-5
C19 C19-4
C20 C20-2
Cc21 C21-2
C22 C22-2

Standard penetration tests taken in the layers of sand and silt yielded “N”-values from 7 to over
100 blows per 0.3 m, with an average of 23.9 blows per 0.3 m and a standard deviation of 17.0
blows per 0.3 m. The measured natural moisture contents of the layers of sand to silt ranged
from 8 to 27% with an average of 16.1% and a standard deviation of 3.9%. The unit weight of
the layers of sand and silt was measured to be between 19.7 and 23.6 kN/m?® with an average of
22.1 kN/m® and a standard deviation of 1.5 kN/m?.

Based on the above field and laboratory test results, together with visual and tactile examination,
the sand to silt layers generally exhibited compact compactness condition with localized loose to
dense and very dense zones. The natural moisture contents of the soil samples revealed that the
sand to silt layers are generally wet to saturated with localized moist zones.

4.4  Silty Clay with Intermediate to High Plasticity (CI to CH)

Silty Clay with intermediate to high plasticity is encountered in Boreholes C09-1, C11-1 and 3,
C14-3, C20-3 and C21-3.

Based on the field and laboratory test results described below, together with visual and tactile
examination, the silty clay with intermediate to high plasticity generally exhibited a stiff
consistency, and existed in moist to wet condition.

4.4.1 Silty Clay with Intermediate Plasticity (Cl)

The silty clay with intermediate plasticity (Cl) is found at the following boreholes and depths:

Borehole Depth (m) Inferred Elevation (m) Remarks
C09-1 08tol4 234.0 to 233.4 Beneath Topsoil
C11-3 3t03.5 222.8 10 222.2 Below CL
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Borehole Depth (m) Inferred Elevation (m) Remarks
C14-3 0.6t01.2 224.8 t0 223.6 Beneath Topsoil
C20-3 2.85t03.5 232.4 10 231.7 Below CL

Grain size analyses and Atterberg Limits determinations were performed and the results are
plotted on the following figures of Appendix B.

Table of Figures of Laboratory Test Results

Borehole Grain Size Atterberg

Number Figure Limits Figure
C09-1 C09-2 C09-3
C11-3 Cl1-2 C11-3
C14-3 C14-3 Cl4-4
C20-3 C20-3 C20-4

Atterberg Limits determinations on the silty clay with intermediate plasticity (Cl) yielded the

following results:

Atterberg Limits Minimum Maximum Average gtar_ldqrd
eviation
Liquid Limit (W\) 36 41 38.8 2.63
Plastic Limit (Wp) 16 20 18.0 2.06
Plasticity Index (Ip) 18 23 20.8 1.63

Standard penetration tests taken in the silty clay with intermediate plasticity yielded “N”’-values
from 8 to 12 blows per 0.3 m, with an average of 9.8 blows per 0.3 m and a standard deviation of
1.7 blows per 0.3 m. The measured natural moisture contents of the silty clay with intermediate
plasticity ranged from 19 to 29% with an average of 23.6% and a standard deviation of 4.2%.
Undrained shear strength of the silty clay with intermediate plasticity as determined from field
pocket penetrometer taken on slightly disturbed samples ranged from 25 to 100 kPa. The unit

weight of a single soil sample was measured at 21.8 kN/m?®.

4.4.2 Silty Clay with High Plasticity (CH)

The silty clay with high plasticity (CH) is found at the following boreholes:

Borehole Depth (m) Inferred Elevation (m) Remarks
Cl1-1 0.6to14 225.910 225.1 Beneath Topsoil
C21-3 0.6to1.4 232.710 231.9 Beneath Topsoil
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Grain size analyses and Atterberg Limits determinations were performed and the results are
plotted on the following figures of Appendix B.

Table of Figures of Laboratory Test Results

Borehole Grain Size Atterberg

Number Figure Limits Figure
Cl1-1 Cl1-2 C11-3
C21-3 C21-3 C21-4

Atterberg Limits determinations on the silty clay with high plasticity (CH) yielded the following
results:

Atterberg Limits Minimum Maximum Average Star_lda}rd
Deviation
Liquid Limit (W) 52 53 52.5 0.71
Plastic Limit (Wp) 24 24 24.0 0.00
Plasticity Index (1) 28 29 28.5 0.71

Standard penetration tests taken in the silty clay with high plasticity yielded “N”-values from 9
to 24 blows per 0.3 m, with an average of 16.5 blows per 0.3 m. The measured natural moisture
contents of the silty clay with high plasticity ranged from 16 to 17% with an average of 16.5%.
Undrained shear strength of the silty clay with high plasticity as determined from field pocket
penetrometer on a single slightly disturbed sample was 112.5 kPa. The unit weights of two soil
samples were measured at 20.8 and 20.9 kN/m®.

45  Sandy Silt to Clayey Silt

A deposit of silt bordering between sandy silt and clayey silt was present at the location of
Culvert C06.

Grain size analyses were performed and the results are plotted on Figure C06-2 of Appendix B.

Standard penetration tests taken on the sandy silt to clayey silt yielded “N”’-values from 7 to 61
blows per 0.3 m, with an average of 27.8 blows per 0.3 m with a standard deviation of 15.4
blows per 0.3 m. The measured natural moisture contents of the sandy silt to clayey silt ranged
from 11 to 22% with an average of 14.3% and a standard deviation of 3.7%. Undrained shear
strength could not be determined from pocket penetrometer due to the non-cohesive nature of the
material. The unit weights of four soil samples were measured between 22.1 and 24.0 kN/m®
with an average of 23.1 kN/m®.
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4.6 Groundwater

The groundwater condition was monitored during and upon completion of sampling. On
completion of drilling, groundwater levels noted in the boreholes are summarized in the

following table.
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Groundwater Levels - Depth/Elevation (m)
Culvert Number | Borehole 1 Borehole 2 Borehole 3
Cco1 BD&O BD&O 6.20/217.86
C02 BD&O 5.80/218.97 2.50/219.80
Cco3 3.65/222.07 BD&O BD&O
Co4 BD&O 1.80/231.75 BD&O
C05 BD&O BD&O BD&O
C06 BD&O BD&O BD&O
Cco7 BD&O BD&O BD&O
Cco8 BD&O BD&O BD&O
C09 BD&O BD&O BD&O
C10 BD&O BD&O BD&O
Ci11 2.90/223.59 BD&O BD&O
C12 BD&O BD&O 2.75/224.32
C13 4.00/222.86 BD&O 2.40/222.14
Cil4 2.10/224.11 2.70/221.93 2.10/223.28
C15 5.55/225.01 1.20/225.02 BD&O
C16 BD&O BD&O BD&O
C17 1.50/223.49 6.70/224.24 2.70/222.27
C18 3.20/230.53 BD&O 2.10/230.38
C19 2.00/231.64 3.20/231.72 BD&O
C20 BD&O BD&O BD&O
C21 2.10/231.00 5.95/230.80 1.90/231.32
C22 0.85/235.81 3.50/232.17 BD&O
Cc23 0.90/238.46 0.90/239.42 BD&O
C24 BD&O BD&O BD&O

Note: BD&O means borehole dry and open at completion

In general, the groundwater was encountered as perched condition within the upper fill materials
and in the wet to saturated sand to silt layers within the till deposits.

Locally at Culverts C12, C13, C14, C18, C19, C21 and C22, thicker wet to saturated deposits of
sand, silty sand, silt and sandy silt were encountered, and the observed groundwater table
represented the shallow groundwater condition at these culvert sites.

The groundwater condition will fluctuate seasonally and in response to weather events.
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PART B - FOUNDATION DESIGN
5.0 DISCUSSION AND RECOMMENDATIONS
5.1 General

This section of the report provides our recommendations on the geotechnical aspects of
foundation design of the proposed reconstruction of Culverts C1 to C24, inclusive, based on our
interpretation of the factual information obtained during this investigation. It should be noted
that the interpretation and recommendations are intended for use only by the design engineer.
Where comments are made on construction, they are provided only to highlight those aspects
which could affect the design of the project. Those requiring information on aspects of
construction should make their own interpretation of the factual information provided as it may
affect equipment selection, proposed construction method and scheduling.

The twenty-four (24) non-structural culverts are located on Highway 21, approximately between
1.8 km and 13.2 km north of the intersection of Highway 9 and Highway 21 (STA 13+613).
Table 1 summarizes the locations, structure types and dimensions as recommended by SNC-
Lavalin Engineers & Contractors Inc. Locations of the individual non-structural culverts are
illustrated in the Borehole Location Plans, Drawings 1 to 5, inclusive, presented in Appendix A.

The existing structures consist of either cast-in-place concrete culverts with open bottom (with
CSP extensions where indicated), CSPs, SPCSP or CSPA, as indicated in the RFP.

Scouring with the footings exposed is common at most open bottom concrete culverts.
Generally, a brown silty clay deposit was noted at the streambed.

These non-structural culvert sites are generally located within drainage valleys or surface water
flow paths. Several larger non-structural culverts, such as C01, C03, C05, C06, C08, C12, C13,
C15, C17, C21 and C22 have high cover fills with approach embankments built on both north
and south sides of the culverts. The fill heights range approximately between 2.0 and 7.3 m,
being the highest at C17. The embankment slopes are typically 2.5H to 3H:1V and are grass
covered. No signs of embankment slope instability were observed at the time of this foundation
investigation.

The following culvert replacement recommendations were provided by SNC. With the
exception of Culverts C2 and C24, the remaining culverts will be replaced with precast concrete
box culverts. Culverts C2 and C24 will be replaced with 800 mm diameter precast concrete pipe
culverts.
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Existing Recommended u/s D/S Cover
Culvert | Chainage Culvert Type Replacement Length
. Culvert Culvert Depth
# (m) and Size Culvert Type (m)
. Invert (m) | Invert (m) (m)
and Size

Concrete Open Precast Concrete

C1 15+411 910 X 610 Box 910x610 33.03 219.00 218.51 4.37
CSP Precast Concrete

C2 15+514 450 Pipe 800 diameter 30.21 221.99 219.47 1.93
CS.P Precast Concrete

C3 15+634 450 Box 910x610 19.85 223.81 223.26 1.20
Concrete Open Precast Concrete

C4 16+968 with CSP Ext. 20.40 233.39 233.26 1.20

Box 1220x610
600

CS.P Precast Concrete

C5 18+349 450 Box 910x610 19.01 238.26 238.11 1.20
CSP Precast Concrete

C6 18+864 450 Box 910x610 20.52 233.35 233.08 1.20
CS.P Precast Concrete

C7 19+102 600 Box 1220 X 610 16.56 233.05 232.86 1.20
Concrete Open Precast Concrete

Cc8 19+329 910 X 610 Box 2730 X 610 19.53 233.14 233.01 1.20
CSP Precast Concrete

C9 19+491 600 Box 910 X 610 34.46 233.59 233.54 1.19
CS.P Precast Concrete

C10 194972 600 Box 910 X 610 19.22 233.61 233.59 1.20
CSP Precast Concrete

C11 21+004 600 Box 2730 X 610 18.07 225.25 225.18 1.20
CS.P Precast Concrete

C12 21+489 450 Box 910 X 610 22.82 225.34 225.06 1.20
Concrete Open Precast Concrete

C13 21+587 1200 X 1200 Box 1200 X 1200 21.03 223.74 223.63 1.77
CSP Precast Concrete

Ci14 21+777 450 Box 910 X 610 19.47 224.26 223.99 1.20
Concrete Open Precast Concrete

Ci15 22+176 1830 X 1520 Box 1830 X 1520 25.98 225.23 225.15 3.76
CSP Precast Concrete

C16 22+618 600 Box 910 X 610 22.15 231.58 231.28 1.20
SP.CSP Precast Concrete

C17 23+062 2750 Box 2750 X 2100 40.06 223.56 223.23 5.19
CS.P Precast Concrete

C18 23+984 450 Box 910 X 610 20.31 232.10 231.85 1.20
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Existing Recommended u/s D/S Cover
Culvert | Chainage Culvert Type Replacement Length
. Culvert Culvert Depth
# (m) and Size Culvert Type (m)
. Invert (m) | Invert (m) (m)
and Size
CSP Precast Concrete
C19 24+103 450 Box 910 X 610 20.84 233.25 232.80 1.24
CS.P Precast Concrete
C20 24+214 600 Box 910 X 610 18.86 234.43 234.19 1.20
Concrete Open Precast Concrete
c21 24+519 910 X 610 Box 910 X 610 28.56 233.04 232.92 3.09
C.S.P.A Precast Concrete
c22 25+512 1630 X 1120 Box 1220 X 910 33.72 235.42 235.25 1.38
Concrete Open Precast Concrete
c23 25+924 9740 X 910 Box 2740 X 910 19.06 238.70 238.63 0.71
CSP Precast Concrete
C24 26+793 600 Pipe 800 diameter 20.45 240.46 240.16 1.20

The recommended replacement culvert types and sizes were obtained from the Drainage and
Hydrological design, but may require adjustment during detail design in order to accommodate
the pavement widening and geometric improvements.

Based on the anticipated invert elevations, the culverts will be placed on mostly silty clay till to
clayey silt till subgrade, with localized zones of wet to saturated sand, silty sand, silt and sandy
silt deposits.

5.2 Summarized Construction Conditions

The following table summarizes the anticipated founding subgrade conditions for the
replacement culverts, bedding and backfill requirements and the excavation/cut slope
methodology, along with the applicable OPSD’s for construction of the proposed replacement
culverts. The anticipated foundation subgrade was established based on the invert elevations
provided by SNC-LAVALIN, with anticipation of the bedding subgrade to be approximately 0.5
m below the box culvert invert (0.2 m concrete slab over 0.3 m of bedding material).
Classification of the soil types for excavation in accordance with OHSA and O. Reg. 213/91 are

also provided in the following table.

OHSA & O.Reg.
ANTICIPATED FOUNDING 213/91
Culvert # CUBGRADE BEDDING, BACKFILL xR
SOIL TYPE*
c1 gfa”;'[:ﬁ‘ft sandy silt to hard silty OPSD 803.010 TYPES 3 AND 4
0.3 m compact fill on firm to hard OPSD 802.031
c2 silty clay till with near surface OPSD 802.032 TYPES3AND 4
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OHSA & O.Reg.
ANTICIPATED FOUNDING 213/91
Culvert # SUBGRADE BEDDING, BACKFILL EXCAVATION
SOIL TYPE*
sandy silt
c3 0.8m compact 1_‘|II with stiff to OPSD 803.010 TYPE 3
hard silty clay till below
C4 stiff to very stiff silty clay till OPSD 803.010 TYPE 3
c5 stiff to very stiff s!lty clay till with OPSD 803.010 TYPES 3 AND 4
near surface wet silty sand
moist to wet compact to dense silt
C6 till to very stiff to hard clayey silt OPSD 803.010 TYPE 3
till
C7 very stiff to hard silty clay till OPSD 803.010 TYPE 3
c8 ?”% m fill on stiff to hard silty clay OPSD 803.010 TYPE 3
c9 0.15 m of fill to stiff to hard silty OPSD 803.010 TYPE 3
clay till
C10 very stiff to hard silty clay till OPSD 803.010 TYPE 3
Cl1 stiff to hard silty clay till OPSD 803.010 TYPE 3
c12 wet loose S|It.to flrm to hard silty OPSD 803.010 TYPES 3 AND 4
clay/clayey silt till
C13 compact sandy silt, possibly wet OPSD 803.010 TYPES 3 AND 4
compact wet sand or silt, or very
C14 Stiff silty clay till OPSD 803.010 TYPES 3 AND 4
C15 very stiff to hard silty clay/clayey OPSD 803.010 TYPES 3 AND 4
silt till with near surface sand/silt
C16 stiff to hard silty clay till OPSD 803.010 TYPE 3
c17 saturated sand and very stiff to OPSD 803.010 TYPES 3 AND 4
hard silty clay till
C18 compact to dense silt to sandy silt OPSD 803.010 TYPE 3
c19 firm to _stlff silty clay till on top of OPSD 803.010 TYPE 3
sandy silt
C20 fi(l)lmpaCt sandy silt to stiff silty clay OPSD 803.010 TYPE 3
0.1 m of fill on top of thin layer of
Cc21 silty clay over compact silt to OPSD 803.010 TYPE 3
sandy silt
Cc22 saturated compact sandy silt to silt OPSD 803.010 TYPES 3 AND 4
or very stiff silty clay till
c23 very stiff to he_lrd silty clay till with OPSD 803.010 TYPES 3 AND 4
near surface silt
co4 0.45m compact f|_II on top of stiff OPSD802.031 TYPE 3
to hard silty clay till
*Note: Field verification is required to confirm soil type.
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5.3 Closed Box Culvert

The closed box culverts should be designed to OPSS 1821 and CAN/CSA-S6-06 and to
withstand the appropriate weight of overfill, traffic loadings (CL-625-ONT), temporary
construction loads and critical loading effects during construction. If the base slab does not have
adequate frost cover/protection, it should be designed for frost pressures.

As there was no hydrostatic pressure observed during borehole sampling (within the clayey silt
or silty clay till), piping is not considered likely to occur at the founding subgrade of the culvert.

As per CAN/CSA-S6-06, Clause 1.9.5.6, a cut-off wall of sufficient depth and strength shall be
provided at the ends of the culvert to prevent undermining. The depth of the cut-off wall should
be designed cognizant of the hydraulic condition (CAN/CSA-S6-06, Section 1.9) and the frost
depth of 1.2 m (OPSD 3090.101).

With the exception of Culvert C23, it is understood that the top or obvert of the culverts will be
placed at or below the frost depth based on information provided by the preliminary hydraulic
analyses and that frost treatment will not be required. The top of Culvert C23 will be placed at a
depth of about 0.7m below the finished grade and above the frost depth, adequate frost treatment
(taper) should be provided in accordance with OPSD803.010, OPSD 803.030 and OPSD
803.031. The excavation for the installation of the box culverts shall follow OPSS 902 and
SSP902S01.

The bedding material, cover and backfill for non-structural precast concrete box culverts (<3m
span) shall conform to OPSS 422 and SSP422S01. The bedding should be Granular “A” and
should be 0.15 times of the width of the culvert, and should not be less than 150 mm and more
than 300 mm. The placement and compaction of the bedding layer should conform to OPSS
422.07.07. A 75 mm thick uncompacted Granular “A” or fine aggregates (OPSS 1002) shall be
placed on the bedding layer as leveling course.

Fill materials of between 0.1 and 0.8 m could be encountered below the design invert of the
culverts at the location of Culverts C03, C08, C09 and C21. The fill materials could be variable
and unpredictable and considered unsuitable for providing indirect support of the culverts, and
should be removed to expose the native undisturbed subgrade, and replaced with additional
compacted bedding material.

Saturated sand and silt will also be encountered at the bedding subgrade in the area of Culverts
C01, C06, C12, C13, C14, C15, C17 and C22. The subgrade may become unstable shortly after
completion of excavation. The thickness of the bedding material on wet sand to silt subgrade
will have to be increased to 600 mm where saturated sand to silt subgrade is encountered.
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The granular backfill shall meet the gradation requirements of OPSS 1010 for Granular “B”
Type 111, placed in lifts not exceeding 200 mm and compacted to at least 95% SPMDD in
accordance with OPSS 501 and OPSS 422.07.11.

54  Pipe Culvert

Replacement Culverts C02 and C24 are to be 800 mm diameter precast concrete pipe culverts.
The pipe culverts should be designed to OPSS 1820 and CAN/CSA-S6-06 and to withstand the
appropriate weight of overfill, traffic loadings (CL-625-ONT), temporary construction loads and
critical loading effects during construction. If the base slab does not have adequate frost
cover/protection, it should be designed for frost pressures.

It is understood that the bedding subgrade for both Culvert C02 and C24 will be placed below
the design frost depth and the frost taper treatment should be carried out in accordance with
OPSD 803.031. Excavation for the installation of the pipe culverts shall follow OPSS 514.

The bedding material, cover and backfill for concrete pipe culverts shall conform to OPSS 421,
SSP421S01 and OPSS 514. The bedding should be Granular “A” and should be 0.15 times of
the diameter of the culvert, and should not be less than 150 mm and more than 300 mm. The
placement and compaction of the bedding layer should conform to OPSS 514.07.10.

Fill materials, 0.3 m at Culvert C2 and 0.45 m at Culvert C24, could be encountered below the
design invert. The fill materials could be variable and unpredictable and considered unsuitable
for providing indirect support of the culverts, and should be removed to expose the native
undisturbed subgrade, and replaced with additional compacted bedding material.

The granular backfill shall meet the gradation requirements of OPSS 1010 for Granular “B”
Type 111, placed in lifts not exceeding 300 mm and compacted to at least 95% SPMDD in
accordance with OPSS 514.07.10.05.

55 Lateral Earth Pressures

Standard pipe culvert headwalls could be specified as per OPSD 804.030 and 804.040. Design
of the headwalls (wing walls) and retaining walls for the box culverts is recommended below.

The lateral earth pressures acting on the culvert walls, headwalls (wing walls) and retaining walls
will depend on the type and method of placement of the backfill materials and on the subsequent
lateral movement of the structure whether it is restrained or unrestrained. The lateral earth
pressures to be used in the design should be computed in accordance with Section 6.9 of the
CAN/CSA-S6-06.

Granular backfill should be constructed behind the culvert walls, headwalls (wing walls) and
retaining walls as per OPSD 3121.150, with particular attention to the frost taper requirement.
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The granular backfill should conform to OPSS 1010 for either Granular “A” or Granular “B”
Type Ill. To maintain free draining characteristics in granular fill materials, the maximum
percentage passing the No. 200 sieve (75 um) should be limited to 5%.

The backfill should be constructed as per OPSS 902 and OPSS 501, and SSP 902S01. A
perforated subdrain should be installed behind the walls with a positive outlet or wall drains as
per OPSD 3190.100 to drain the granular fill above the stream water level. Alternatively, the
culvert walls could be designed to resist hydrostatic pressure.

The lateral earth pressure, Py, may be computed using the equivalent fluid pressures presented in
Clause 6.9.2.3 of the CAN/CSA-S6-06, or employing the following equation based on
unfactored earth pressure distributions:

Ph = K (vh+aq)
Where:
K = earth pressure coefficient, use value from table below
Y = unit weight of soil, = 21.2 kN/m® for Granular “B”
= 22.8 kKN/m? for Granular “A”
h = depth below top of wall, m
q = live load surcharge, of 0.8 m of fill as per Clause 6.9.5, CAN/CSA-S6-06
Earth Pressure Coefficient (K)
Wall Type Granular “A” Granular “B”
¢ = 35° ¢ = 30 to 35°
Restrained Wall (Ko) 0.43 0.50t00.43
Unrestrained Wall (K;) 0.27 0.331t00.27

The submerged unit weight of the backfill should be used for any submerged portion of the
granular backfill when calculating the lateral earth pressure.

The above parameters are based on a horizontal back slope (not exceeding 5 degrees) behind the
headwalls. A compaction surcharge equal to 12 kPa should be included in the lateral earth
pressures for the structural design of the headwalls and retaining walls in accordance with Clause
6.9.3 of the CAN/CSA-S6-06.

Vibratory equipment for use behind abutments and retaining walls should be restricted in size as
per current MTO practices.

56  Embankment Widening

The existing approach embankments are up to 2 to 7.3 m high adjacent to the proposed culvert.
For the widening of the embankment, the surficial topsoil and any deleterious materials should
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be stripped or excavated prior to placing fill materials. The embankment widening should then
be constructed as per OPSD 202.010, 202.030 and 208.010, with emphasis on adequate benching
of the subgrade for receiving the embankment fill. The fill to be used for embankment
construction can either be imported silty clay or granular materials. Backfill adjacent to the
structure should be carried out in conformance with OPSS 902, SSP902S01 and OPSD
3101.150, and the fill should be placed and compacted in accordance with OPSS 501.

Based on the findings of the field investigation, no foundation stability or settlement problems
due to widening the approach embankments on the inorganic native soils are anticipated for
embankment slope of 2.5H:1V and up to 7.3 m high. The fill placement should begin at the toe
of the embankment, in leveled lifts and each lift compacted to at least 98% SPMDD. Benching
into the existing embankment slope at 1 m high steps is recommended as per OPSD 208.010.

After stripping, the exposed subgrade should be inspected and approved by the geotechnical
engineer. The approved subgrade should then be proof-rolled using a heavy compactor, as
directed by the engineer. Unless the excavation is carried out in wet weather conditions, no
unusual dewatering is anticipated during stripping and preparation of the subgrade to receive the
embankment fills. Where necessary, dewatering using gravity drainage and pumping from open
filtered sumps in accordance with OPSS 517 and 902, and SSP902S01, with emphasis on the
requirements of OPSS 518.

Measures should be incorporated into the design and staging to ensure that the slope surfaces are
protected from surface erosion in accordance with the requirements of OPSS 577. Proper
erosion control measures should be implemented both during construction of the embankment
fills and permanently. Erosion control during construction should be carried out by installing silt
fences. Properly designed erosion control blankets could also be placed on any new
embankments and adjacent disturbed embankments after completion of fill placement. A
vegetative cover should be established as soon as practical upon completion of fill placement to
minimize the chances of surface erosion.

Revetments such as rip-rap blanket should be provided at the toe of the slope and the ends of the
culvert to prevent erosion/scour by stream action in accordance with OPSS 511, SSP511S01, and
OPSD 810.010. The design of the rip-rap blanket should be carried out cognizant of the stream
hydraulics.

5.7  Excavation, Groundwater Control and Temporary Support
Excavation for this project will involve the construction of the box and pipe culverts. Depending
on the design that is finally selected, the anticipated maximum depth of excavation below the

existing grade of Highway 21 is between 2.5 and 7.5 m,

Excavation to depths of up to 7.5 m should not present any special difficulties using heavy
excavation equipment, provided it is constructed in accordance with OPSS 501, 514, 517, 518,
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539, 577 and, 902, SSP421S01, SSP422S01, SSP902S01 and OPSD 803.010 and 3121.150.
However, the buried utilities along the west side of the embankment will likely be in conflict
with the excavation. Excavation and protection procedures shall conform to SSP 105519 and
should be reviewed with the utility companies or authorities prior to construction.

Disturbance of the subgrade due to excavation below the streambed in non-cohesive soil could
occur, in particular, at Culverts C01, C06, C12, C13, C14, C15, C17 and C22. Fill materials
could be encountered at the subgrade of Culverts C02, C03, C08, C09, C21 and C24. The
thickness of the bedding material will have to be increased where loose fill or unsuitable soil is
encountered at the bedding subgrade level. The procedures for additional excavation and
bedding material are covered in OPSS 421, 422 514 and 902, SSP421S01, SSP422S01 and
SSP902S01.

The water in the stream can be controlled by temporary diversion or dam and pump method.
Saturated fine granular soils (sand, silty sand, silt and sandy silt) will be encountered during
excavation, and groundwater control will be required to handle surface runoff and minor
seepage. The minor groundwater ingress can be controlled using intercept ditches and pumping
from filtered sump pits.

It is noted that a “Permit To Take Water” (PTTW, Regulation 387/04) will be required from the
MOE (Ministry of Environment) when the total quantity of water to be handled exceeds 50,000
litres/day while employing temporary pumping of water, flow passages through culverts, stream
diversion or dam and pump method as groundwater control measures (unwatering). It may take
up to 90 days for MOE to review an application and issue a permit. It is understood that the
amount of water to be handled will be based on a two-year storm event.

It should be pointed out that if the founding soil is disturbed, excessive settlements could occur
after structural loads are applied. The founding level will be located below the stream bed and,
therefore, a minimum 50 mm thick lean concrete working mat should be placed immediately
after excavation and subgrade preparation for footings to protect the integrity of the bearing
surface and to facilitate placement of reinforcing steel. All foundation excavations, bearing
surfaces, and placement of lean concrete mat should be inspected and approved by the
geotechnical engineer.

All excavation must be carried out in compliance with the requirements of the Occupational
Health and Safety Act (OHSA). For this purpose, the unsaturated upper fill and loose to compact
sandy soils encountered at this site are classified as Type 3 soils and the very stiff to hard clayey
silt to silty clay soils are classified as Type 2 soils. Saturated cohesionless soils are classified as
Type 4 soils.

For the Type 2 soils, the excavation shall be cut to near vertical in the bottom 1.2 m and then
trimmed back to 1H:1V. Within the Type 3 soils and above the water table, the excavation shall
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be cut to no steeper than 1H : 1V throughout. Side slopes of 3H:1V or flatter shall be used for
excavation within Type 4 soils.

Temporary support within the overfill of the existing and new culverts may be required to
facilitate culvert construction and to maintain access for construction and local traffic, and
emergency vehicles. The staging of different phases of this work should be examined to
determine if roadway protection is required. Roadway protection is generally a contractor
design/build item in accordance with SSP 105519 and current MTO practices.

5.8 Frost Protection

This project is located in the Owen Sound Operations District. The design frost penetration
depth for this project is 1.2 m in accordance with OPSD 3090.101. All foundations and spread
footings should be provided with at least 1.2 m of soil cover for adequate frost protection.

59  Scour Depth

The footings should be founded below the anticipated local and general scour depths as per
CAN/CSA-S6-06, Clause 1.9, Hydraulic Design. The permissible velocities of the various soil
types which will be exposed at the streambeds (based on American Society of Civil Engineers
publication, 1926, reprinted as Design Chart 2.17, MTO Drainage Management Manual 1997)
are provided in the following table:

Soil Permissible Velocity

Type (m/sec)
Sand 0.6
Silty Sand 0.7
Sandy Silt 0.8
Silt 0.8
Sandy Silt Till 1.2
Clayey Silt 1.5
Silty Clay 1.5
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6.0 STATEMENT OF LIMITATION

We recommend that once the details of the proposed structure are finalized, our
recommendations should be reviewed for their specific applicability.

The Limitations of Report, as quoted in Appendix D, is an integral part of this report.

We trust that we have completed the assignment within the Terms of Reference for this project.
If there are any questions concerning this report, please do not hesitate to contact our office.

Yours truly,
Infrastructure Engineering Group Inc.

4

Eric Y. Chung, M.Eng., P.E
Designated MTO Contact

Tom O’Dwyer, P. Eng.
Quality Review Engineer

Infrastructure Engineering Group Inc
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Borehole Location Plan
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Culvert Site Borehole Logs Grain Size Atterberg Limits
C01 C01-1to 3 Figures C01-1to 3 Figure C01-4
C02 C02-1t0 3 Figures C02-1to 2 Figure C02-3
C03 C03-1t0 3 Figures C03-1to 2 Figure C03-3
Co4 C04-1t0 3 Figures C04-1to 2 Figure C04-3
C05 C05-1t0 3 Figures C05-1to 2 Figure C05-3
C06 C06-1to 3 Figures C06-1 to 2
C07 C07-1t0 3 Figures C07-1to 2 Figure C07-3
C08 C08-1t0 3 Figures C08-1to 2 Figure C08-3
C09 C09-1to0 3 Figures C09-1to 2 Figure C09-3
C10 C10-1t0 3 Figures C10-1to 2 Figure C10-3
C11 Cl1-1to 3 Figures C11-1to 2 Figure C11-3
C12 Cl2-1to 3 Figures C12-1t0 2 Figure C12-3
C13 C13-1to 3 Figures C13-1to0 2
Cl4 Cl4-1t0 3 Figures C14-1to 3 Figure C14-4
C15 C15-1t0 3 Figures C15-1t0 2 Figure C15-3
C16 Cl16-1t0 3 Figures C16-1to 2 Figure C16-3
C17 Cl7-1t0 3 Figures C17-1 & 3 Figures C17-2 &4
c18 C18-1103 rigures 2168'1’ 2| Figures C18-3,5 &7
C19 C19-1t0 3 Figures C19-1,2 & 4 Figure C19-3
C20 C20-1t0 3 Figures C20-1to0 3 Figure C20-4
C21 C21-1t0 3 Figures C21-1to 3 Figure C21-4
C22 C22-1t0 3 Figures C22-11t0 3 Figure C22-4
C23 C23-1t03 Figures C23-11t0 2 Figure C23-3
C24 C24-1t0 3 Figures C24-11t0 2 Figure C24-3
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RECORD OF BOREHOLE No C01-1 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 1 Northing - 4894542, Easting - 376341 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.5.06 - 9.5.06 CHECKED BY EC
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RECORD OF BOREHOLE No C01-2 1 OF 1 METRIC
W.P. _GWP 408-94.00 LOCATION Culvert No. 1 Northing - 4894552, Easting - 376303 ORIGINATED BY _RB
DIST__OwenSound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 09.05.06 - 09.05.06 CHECKED BY EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
fgl| 2 STANDARD @ DYN.CONEO [piastic NATURAL jqup| & | REMARKS
5 n |22 3 20 40 60 80 100 [UMT  sonrent LMTI SO &
9le w sz z 1 1 : : : Wa W w | 2% | GRAINSIZE
ELEV L le| & =2 |egs| © |SHEAR STRENGTH kPa
DESCRIPTION |2 2 ||z = L —1 DISTRIBUTION
DEPTH S[S| F| 3 |838&| £ |o UNCONFINED  + FIELDVANE ¥ %)
&= z [£©| @ [o QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
218.96| Ground Surface ‘“ 20 40 60 B0 100 10 20 30 kN/m’ |GR SA SI CL
0.00
1 S5 4 o
FILL - Moaist, loose, topsoil.
| 21788 % 2| ss | 12 218 o 286
21;% Sandy SILT (ML) [
Ay ~Brown, moist, compact, trace gravel. -
phe D25+
44 3 | ss | 30 ) 4—— 0 12 54 33
7 217 G
Brown 5:
Siity CLAY TILL (CL) $er 225+
Moist, hard, with embedded sand and vl 4 | ss | 38 ) o
gravel hs
- % 216
Grey 5| ss | 40 L (§25+ — 233 | 2 13 53 33
21545 ) (88)
35 Borehole dry and
open @

¥ 3' X 3. Numbers refer to o 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C01-3 1 OF 1 METRIC
W.P. __GWP 408-94-00 LOCATION Culvert No. 1 Northing - 4894544, Easting - 376317 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.5.06 - 9.5.06 CHECKED BY EC
SOIL PROFILE SAMPLES x w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
o lm| B 2 1251 © |SHEAR STRENGTH kPa =
ELEV DESCRIPTION Sl 2| 2 |z8]| E —o——— DISTRIBUTION
DEPTH é ) - > 8 o] ; O UNCONFINED + FIELD VANE ’Y (%)
=l = z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
224.06| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 224
FILL - brown, moist, sand and
o
22060 _ovellhoudergrmed ] T YO
0.46
2 SS 16 o
223 @
3 SS 19 e} 231 1 11 58 30
(89)
222
4 SS 18 [
FILL
Brown to grey, moist to wet,
compact to loose, consisting of
silty clay, with occasional sandy silt 221
pockets with some gravel and wood
pieces. 5| ss 8 ©
6| ss | 10 220 9 30 4?611)8
7 SS 7 o
219
1218574
4%
549 ity CLAY TILL (CL) K 8| ss | 12 P
Grey, moist, stiff, with embedded ”.
218.12| _sandandgravel.  __ _ _ _ _ _
5.94 I8 218
\V4
Sandy SILT (ML) o] ss| 12 °
Grey, saturated, compact. i
21738 I
6.71 4%
Silty CLAY TILL (CL) o5+
Grey, moist, hard, with embedded d 10| ss 51 217 \. o
sand and gravel. %
216.74 /j;
7.32 Water level
End of Borehole. measured @
6.2m.
+3,x3; Numbersreferto 150 )\ coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 ,,_,—L ] PRE——— 0
95 /l"
) /.//‘/ 10
. /H/
80 /H/ 20
¥ A
75
70 'l./ /“/ 30
65 !/
60 40
o
2 / g
@» 55 z
Q =
E L
L 50 b )!.( 50
z z
a LEGEND a
g 45 ¥ Q
& BH SAMPLE SYMBOL o
40 /m/ 60 *
C01-3 1.52 @
35 /iz
C01-3 3.81 X
30 /m/ 1;( 70
25| 8] o
1
20 // 80
15—
10 20
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG NoC01-1

Ministry of
Transportation

Ontario

FILL

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm ?Smm 53.0mm 75.0mm
100 0
95
90 10
85
80 / 20
75
o
70 _—9 30
65 /./
60 /-/ 40
o
2 o
n 55 !/‘ =
Q =
< ]
a [i4
~ 50 50 ~
& LEGEND &
g 45 Q
& BH SAMPLE SYMBOL o
40 /ﬁ/ 60
/./ C01-1 0.76 @
35
30 70
25 /'
1
20 » d 80
15 =
L1
//‘/
10 —@ 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG NoC01-2

Ministry of
Transportation

Ontario

SANDY SILT TILL (ML)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - : -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 — 0
———— S S
95 —
9 10
85
80 / 20
75 /
70 —’/’/ 30
X
P=
65 /!/ ,‘/
/
60 A 40
: x| *
g % 2
g X __/ fy
L 50 50
g bid j; LEGEND &
g 45 CA o
& o BH SAMPLE SYMBOL o
40 » 60
M % C01-1 2.29 °
35
/ C01-2 1.52 X
30 70
L co1-2 3.05 A
25 &
20 80
15
10 9
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG NoC01-3

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60
50 /
CH
40
< cl
x
[11)
[m]
z
E 30
O
'_
(7))]
S
cL
- LEGEND
/ BH SAMPLE | symsoL
20
CO1-1 2.29 °
co1-2 1.52 X
co1-2 3.05 A
* X MH OH
10 /
———————— > M ol
7
ML .7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100}
LIQUID LIMIT %
PLASTICITY CHART FIG No C01-4

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 0%26/07

@ ¥rigri)sst&>?tfation Foundation Design
Ontario

RECORD OF BOREHOLE No C02-1 110F-1 METRIC
W.P. _GWP 408-94-00 LOCATION Culvert No. 2 Northing - 4884641, Easting - 376354 ORIGINATED BY _RB
DIST __Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 09.05.06 - 09.05.06 CHECKED BY EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
i e STANDARD @ DYN.CONEO [euastic WATURAL jqyp| & | REMARKS
2|3 umiT - MOISTURE “rpgr| E &
5 n |25 @ 20 40 60 80 100 CONTENT z0
P I T E £l 3 : a » ! : e w w | 38 | crANsizE
_ELEV DESCRIPTION & o] g 2|2 =} g SHEAR STRENGTH kPa N o DISTRIBUTION
DEPTH S|35| F| 3 |38| £ |0 UNCONFINED  + FIELD VANE v %)
£l = 2 |&°| @ |e QUOKTRIAXIAL X LABVANE WATER CONTENT (%)
219.58] Ground Surface o 20 40 60 B0 100 10 20 30 kNim* |GR SA SI CL
0.00
FILL 1]ss| 7 b
P il 219 ?
213'.2'} Sandy silt| | 1
091 T 2| ss | s o
/ ~
Brown f: H\'\-‘.\_
¥ 218 Hit cobble
3| ss | 100+ o 0 17 51(83?2
e
| _ Silty CLAY TILL (CL) 2
Moist, firm to hard, with embedded 55 / a5
sand and gravel. .y
éf 4| ss | 39 217 ) o
G b
“ %
1
[
s ¥ 5| ss | 35 p—— 228 |1 11 5% a7
3511 £nd of Borenole. Prapeln e
completion.

+ 3' X 3: Numbers refer to o) 150

Sensilivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of : :
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No C02-2 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 2 Northing - 4894636, Easting - 376366 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.5.06 - 9.5.06 CHECKED BY EC
SOIL PROFILE SAMPLES x w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
= n |23| 3 20 40 60 80 100 [UMIT  content LMT) Z O &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV ilg| & 2 |2a| 2 [SHEARSTRENGTHkPa .~ o 2 | DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
224.77| Ground Surface “ 20 40 80 8 100 102 3% kN/m® JGR SA sl cL
0.00
FILL 1 AUGER o
Brown, damp, consisting of sand
and gravel (shoulder gravel).
224.01
0.76 224
2 | ss 21 [ ) o
3| Ss 15 Q 235 1 12 60 28
223 (88)
4 | 8S 11 [o}
FILL 222
Grey to greenish grey, moist, loose
to compact, consisting of mixed
silty clay to clayey silt, trace to
some sand and gravel. 5 SS 5 °
221
6 | SS 9 o 0 20 55 25
(80)
7| ss | 21 220—& -
1219440 _ _ _ _ _ _ _ _
5.33 4 225+
Wi s | ss 50/ °
9 75
Silty CLAY TILL (CL) AVA 219
Moist, brown changing to grey, 5
hard, with embedded sand and A
gravel. X
14 9 | SS 68 o
218.22 2997
6.55 Water level
End of Borehole. measured @
5.8m @
completion.
+3,x3; Numbersreferto 150 )\ coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C02-3 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 2 Northing - 4894631, Easting - 376384 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.5.06 - 9.5.06 CHECKED BY EC
SOIL PROFILE SAMPLES x w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
= n |23| 3 20 40 60 80 100 [UMIT  content LMT) Z O &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV ilg| & 2 |2a| 2 [SHEARSTRENGTHkPa .~ o 2 | DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
222.30| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00
FILL 1 ) 5
Brown/Black, topsoil. 222
(22160 _ _ _ _ _ _ _ _ _ _ _ _ _ %
0.61 4755
o 50
Wil 2| ss| s o i 215 | 0 17 54 29
495 (83)
ghs 221
vo0t 62.5
Brown 1 3 SS 9 o] o
Silty CLAY TILL (CL) o
Moist, firm to hard, with embedded ] Wet seam
sand and gravel. 9 between
5955 220 ot samples.
O] 4| ss| 3| ¥ \.\ e 0 17 55 27
954 (83)
U
99 225+
Grey ] 5 | ss | e7 219 ‘e o
218.79 9¢
3.51 Minor water
End of Borehole. ingress from
21m @
completion.
Water level
measured @
25m @
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 WL 0
N ’4,’::7‘—
-
90 /././ 10
85 —
80 20
75 ™
70 r 30
65
LI
60 40
)‘ a
2 | g
(ﬁ 55 ’/ /!’ <
= i
L 50 50
z x’ LEGEND z
g 45 Q
g BH SAMPLE SYMBOL w
40 /‘l 60
x| coz2 | 152 °
35
vd coz2 | 381 X
30 70
A
25 =
20 = 80
15
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG NoC02-1

Ministry of
Transportation

Ontario

FILL

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ontario

SILTY CLAY TILL (CL)

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | * |
53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
T ; :
o5 %—c
) /Eﬁ/ 10
/j= i
85 /./
80 20
75 i //
70 ﬂ/ / 30
| x|
65 4
B
60 40
g dlPZ g
Z 55 4 e
Q =
< ]
o [i4
L 50 50 ~
- r? LEGEND =
g 7K g
& %/‘ BH | SAMPLE SYMBOL g
40 P 60
1
d 99 d C02-1 1.52 ®
35
7
] /? C02-1 3.05 X
30 70
| g co23 | 076 A
25 A
x| co23 | 229 *
20 80
15
10 20
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG NoC02-2
V Transportation
GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60
50 /]
CH
40
X Cl
x
i
o
z
E 30
O
'—
(%)
3
o CL
LEGEND
/ BH SAMPLE SYMBOL
20
C02-1 3.05 ®
m C02-3 0.76 X
C02-3 2.29 A
MH OH
10 A /
CL-ML W
________ r g Mi Ol
7
ML .7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100)
LIQUID LIMIT %
PLASTICITY CHART FIG No C02-3

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C03-1 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 3 Northing - 4894742, Easting - 376423 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.5.06 - 9.26.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]125] @ |SHEARSTRENGTHkPa =
DESCRIPTION =ls & < |2z = 0 DISTRIBUTION
DEPTH é S [ > 8 5 ; O UNCONFINED + FIELD VANE 'Y (%)
=l = z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
225.72| Ground Surface “ 20 40 80 8 100 102 3% kN/m® JGR SA sl cL
0001 gy
Brown, damp, sand and gravel
22526 (shouldergravel). B R ° 274
0.46
225
2 | ss 11 o
3(ss| s 224 S 3 26 50 21
FILL (71)
Brown, moist, compact to loose,
consisting of mixed clayey silt to
silty clay and silty sand, trace
organics, and buried topsoil.
4 | 8S 4 o
223
5| Ss 9 O 21.0 6 18 50 25
(76)
22206 AVA
3.66 A% - 222
497 225
Brown 6| ss| 27 b °
%
%5
Silty Clay TILL (CL) ? 2
Moist, very stiff to hard, with A 7 ss 60 221 5+ o
embedded sand and gravel. 7%
Grey 994
%27 A 4
497 225+
f 8 | SS 55 o
219.93 5 220
5.79 Water level
End of borehole. measured @
3.65m @
completion on
Sept. 5/06.
Drilled borehole
to additional
depth on Sept.
26/06.
Water level
measured @
53m @
completion on
Sept. 26/06.
+3,x3; Numbersreferto 150 )\ coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C03-2 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 3 Northing - 4894749, Easting - 376417 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.5.06 - 9.5.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
= n |23| 3 40 60 80 100 LIMIT — “content UMM S © &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV ilg| & 2 |2a| 2 [SHEARSTRENGTHkPa .~ o 2 | DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
223.82| Ground Surface u 40 B0 80 100 10 20 30 kN/m® |GR SA sl CL
0.00
FILL o 1] ss | 12 °
610mm Topsoil fill.
(22321) _ _ _ _ _ _ _ _ _ _ _ _ _
0.61 4755
o 223 125
Wi 2 SS 11 ‘\ (o]
%%
9%
vo0t 225+
Brown Y 3| ss | a7 299 +—H 235 | 2 16 54 29
) £ < (83)
Silty CLAY TILL (CL) 9
Moist, stiff to hard, with embedded A
sand and gravel. 9
vt D25+
0 4 | ss | 51 +— 238 | 1 15 53 31
79%4 (84)
| 19% 221
259
99 225+
Grey I 5 | ss | 40 °
220.31 9¢
3.51 Borehole dry
End of Borehole. and open @
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C03-3 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 3 Northing - 4894735, Easting - 376439 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.5.06 - 9.5.06 CHECKED BY EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
G, 2 STANDARD @ DYN.CONEO [piastic JATRAe  Liqup| & | REMARKS
— 22| 9 20 40 60 80 100 LIMIT umt] E 5 &
» 5l @ CONTENT zQ
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV Sla| & | 3 ]|2a| & |SHEARSTRENGTHKPa .~ o 2 | DISTRIBUTION
DEPTH DESCRIPTION <3| F g 23 5 O UNCONFINED  + FIELD VANE Y )
e z €©O| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
224.99| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00
1] ss | 186 o
TOPSOIL - 750mm.
22424 A
0.75 4745
Wi 2 | ss | 11 224
%
A4
995
A 3| ss | 23 — 0 12 58 30
5% . (&7)
Silty CLAY TILL (CL) e 223
Brown, moist, stiff to hard, with A
embedded sand and gravel. 9%s
54" 25+
W'Y 4| ss | 47 0
£e%
95 222
o x D25+
¥ 5 | ss | 51 +—m 236 | 2 15 55 29
221.48 % (®3)
3.51 Borehole dry
End of Borehole. and open @
completion.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY & SILT SAND GRAVEL
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| |
| | | | |||| 53um 106um 250pm 425um 850pm 26.5mm 53.0mm 75.0mm
100 0
95
L—1
90 10
/A:
. 3
80 20
(
75
70 30
65
/4. B4
60 40
o /ﬂﬂ o
z A g
umj 55 / E
< ]
T 50 /‘/ 50
= Z. B LEGEND =
g 45 &
W ,( /./ BH | SAMPLE SYMBOL :
40 60
d C03-1 0.00 °
35
/Cﬁ/ / C03-1 1.52 b 4
30 = 70
1 C03-1 3.05 A
N L& |
— b
20 80
X
15
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 8 1y oAl 22l

MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
Transportation

Ontario

GRAIN SIZE DISTRIBUTION
FILL

FIG NoC03-1

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

100

95

—

1

920

| |
4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
0

CLAY & SILT SAND GRAVEL
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250pr|n 425um 850pm 2.00mm

- —F

85

80

75

20

70

30

65

\\Q *

P

60

40

2 3
5 55 / E:
< =
& w
. o
g %0 50 ~
& LEGEND &
g 45 4 8
& JEP BH SAMPLE SYMBOL o
40 ” 60
1 C03-2 1.52 ®
35 a,/
C03-2 2.29 X
30 2 70
/ C03-3 1.52 A
25
C03-3 3.05 *
20 80
15
10 El)
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 St Wy 3 Ay 22V s
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG NoC03-2

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60
50 /
CH
40
® cl
x
[11]
[a]
Z
E 30
O
'_
7]
3
o CL
LEGEND
/ BH SAMPLE | SYMBOL
20
C03-2 1.52 )
C03-2 2.29 X
C03-3 1.52 A
MH OH
C03-3 3.05 *
. &
CL-ML W
———————— > M ol
7
ML .7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No C03-3

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C04-1 1 OF 1 METRIC
W.P. __GWP 408-94-00 LOCATION Culvert No. 4 Northing - 4895908, Easting - 377044 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.6.06 - 9.6.06 CHECKED BY EC
SOIL PROFILE SAMPLES x w PENETR. RESISTANCE
Wyl 2 STANDARD @ DYN.CONEO [piastic JATRAe  Liqup| & | REMARKS
5 o |22] 3 20 40 60 80 100 |UMT  Courent Mm%
bl ul=g| z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]125] @ |SHEARSTRENGTHkPa =
DESCRIPTION =1 s & < zZ = = 00— DISTRIBUTION
DEPTH é ) “ > 8 o) ; O UNCONFINED + FIELD VANE ‘Y (%)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
234,86/ Ground Surface “ 20 40 80 8 100 102 3% kN/m® JGR SA sl cL
0.00
1 AUGER o 38 44
18)
FILL
Brown, damp, compact, consisting
of sand and gravel (shoulder
gravel). 234
2 SS 14 o
23351 ]
1.35
FILL 3[ss| 8 . o 195 |3 28 51 19
Brown, damp, loose, consisting 233 (69)
mainly of clayey silt.
123242)
2.44 AP 4 SS 17 [
5
79 ¢ 232
Silty CLAY TILL (CL) 4% 125
Moist, very stiff to hard, with /' q 5 SS 22
embedded sand and gravel, 4
occasional wet silty sand seams. 597%
45
975 231
] e | ss | 37 b o
230.59 A
4.27 Borehole dry
End of borehole. and open @
completion.
+3,x3; Numbersreferto 150 )\ coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C04-2 1 OF 1 METRIC
W.P. _GWP 408-94-00 LOCATION Culvert No. 4 _Northing - 4895911, Easting - 377032 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.7.06 - 9.7.06 CHECKED BY EC
SOIL PROFILE SAMPLES x w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 q 28] 3 40 60 80 100 |UMT  oonrent  LMT 5 G &
bl g el z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]125] @ |SHEARSTRENGTHkPa =
DESCRIPTION 2] & - EL —o———1 DISTRIBUTION
DEPTH <|3| % > 38| < [o UNCONFINED  + FIELD VANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
233.55| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 TOPSOIL - 100mm. %3
M
7 1| ss | 34 / q
%9%% 233
o
Brown lﬂ/ g
] 2 | ss | 11 4+—A 3 23 52 22
[4 (74)
%/
- ( 232
Silty CLAY TILL (CL) 14
Moist, stiff to hard, with embedded 3 3 | SS 8 \VA [
sand and gravel, occasional wet A -
sand and gravel seams. g
1
9973 025
Grey ; 4| ss | 21 231 le— 236 | 1 20 53 26
Y (79)
9292
29434
795!
95 025+
'% 5| ss | 41 b
230.04 995
3.51 Water level
End of Borehole. measured @
1.8m @
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C04-3 1 OF 1 METRIC
W.P. _GWP 408-94-00 LOCATION Culvert No. 4 _Northing - 4895896, Easting - 377059 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.7.06 - 9.7.06 CHECKED BY EC
SOIL PROFILE SAMPLES W PENETR. RESISTANCE
b, =2 STANDARD @ DYN.CONE O [prastic NATURAL o p = REMARKS
£Ez| 9 umir  MOISTURE “hur] £ & &
= o |<8| & 20 40 60 80 100 CONTENT z9
2 & ul=g| z L . e L We w w | 35 | cramsize
[ ) w 1258 O |SHEAR STRENGTH kPa =
ELEV DESCRIPTION = = |2 E —o———1 DISTRIBUTION
DEPTH < 2|z > 13 5 < | © UNCONFINED ~ + FIELD VANE Y %)
e z €©O| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
233.78| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 T
TOPSOIL - 600mm. 1ss| o °
23318
0.60
233
2| ss | 12 o
Brown
" 4 3| ss | 29 232 4—H 235 | 1 20 54 26
) Y (79)
Silty CLAY TILL (CL) /
Moist, stiff to hard, with embedded a9
sand and gravel. "’
£ens
Grey % 4| ss | 34 o
9 231
g A,
%4
] 5 | ss | 20 +— 248 | 2 17 53 28
230.27 A (81)
3.51 Borehole dry
End of Borehole. and open @
completion.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13,2mm 28.5mm 53.0mm 75.0mm
100 0
95 — 4&'
//H’
90 /g/ 10
85
80 ’/ 20
75
70 30
65 /
60 40
o
2 }( 2
» 55 z
Q =
< L
> 50 i / 50 *
= =
B % LEGEND g
x 4
W / BH | SAMPLE SYMBOL W
40 %z 60
ﬂ/ C04-1 0.00 °
35
M/ i C04-1 152 X
30 | / 70
25 A
A
20 80
m/// —_——-///5’
15
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C04-1

Ministry of
Transportation

Ontario

FILL

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ministry of
Transportation

SAND GRAVEL
CLAY & SILT - ; -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 26.5mm 53.0mm 75.0mm
100 0
o 2%
| —
90 10
/f
85 2
80 / 20
75
70 E 30
65 r 4 4
60 /] 40
o
2 % ﬁ/ 4
@ <
2 o L :
L 50 /U/ 50
& % LEGEND &
g 45 &
& / BH SAMPLE SYMBOL o
40 % 60
/L/ C04-2 0.76 @
35
WA o] co4-2 | 229 X
30 7 - 70
1 C04-3 1.52 A
25
(
L1 C04-3 3.05 *
20 v 80
(-
15
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C04-2

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60
50 /
CH
40
2 cl
x
[11]
[a]
Z
E 30
O
'_
7]
3
o CL
LEGEND
/ BH SAMPLE | SYMBOL
20
C04-2 0.76 )
C04-2 2.29 X
C04-3 1.52 A
MH OH
C04-3 3.05 *
10 /
S N
———————— > M ol
7
ML .7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No C04-3

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C05-1 1 OF 1 METRIC
W.P. GWP 408-94-00 LOCATION Culvert No. 5 Northing - 4897136, Easting - 377702 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.7.06 - 9.7.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
[ ) w 1258 O |SHEAR STRENGTH kPa =
ELEV DESCRIPTION 1Sl & = |1z2| E —o— DISTRIBUTION
DEPTH é ) “ > 8 o) ; O UNCONFINED + FIELD VANE ‘Y (%)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
238.58| Ground Surface u 20 40 6 & 100 10 20 30 kN/m® |GR SA SI CL
0.00 Ny 51
TOPSOIL - 450mm.
23813 1 AUGER
045 siity SAND (SM) 238
1 237.82] _ Brown,wet. _ _ _ _ _ _ _ AR
0.76 4745 125
0 2 | ss 9 ( § e 225 | 5 19 52 24
4 (76)
7
%
Brown l;/ a
¢ 237 125
l4/1 3 SS 38/ o} Spoon refusal
29 on cobble.
Silty CLAY TILL (CL) 29
[ ~ Moist, stiff to hard, with embedded A
sand and gravel. A o5
/ d s ' 2R -
] 4 SS 27 ./ +— 241 3 18 54 25
'9/ 2\JU (79)
Grey 60
7 \. 225+
1 5 SS 82 [«
235.07 %27
3.51 Borehole dry
End of Borehole. and open @
completion.
Minor water

ingress from
silty sand layer
with no
significant water
accumulation.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C05-2 1 OF 1 METRIC
W.P. _GWP 408-94-00 LOCATION Culvert No. 5 Northing - 4897139, Easting - 377709 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.7.06 - 9.7.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
= n |23| 3 20 40 60 80 100 [UMIT  content LMT) Z O &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV alg| 8 | 2|2c| & [SHEARSTRENGTHKPa ] 5 . = | DSTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
240.05| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00
1 MUGER o
FILL 2|ss| 9 239 o 53 30 )
Brown, moist, loose, FILL
consisting of sand and gravel
(shoulder gravel).
3|ss| 6 o
238
23761
2.44 Al 4 | SS 18 a greenish grey
# near top of
% ] native soil.
79%5
997 237
%%%
Silty CLAY TILL (CL) W 5 | ss | 24 o
Brown, moist, very stiff, with 2
embedded sand and gravel. 9999
s
VI
il 6 | ss | 28 236 °
235.78 A
4.27 Borehole dry
End of borehole. and open @
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C05-3 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 5 Northing - 4897128, Easting - 377731 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.27.06 - 9.27.06 CHECKED BY EC
SOIL PROFILE SAMPLES x w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
= n |23| 3 20 40 60 80 100 [UMIT  content LMT) Z O &
Sl w|=2] z L L L L L W, w w | 34 | cramsize
alw| ¥ | 3 |25] © |SHEARSTRENGTH kPa ; - =
ELEV DESCRIPTION 2l e[ ]|z8] E —o——— DISTRIBUTION
DEPTH S|3| F| 5|38 < |o UNCoNFINED  + FIELD VANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
239.58| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 T
TOPSOIL - 450mm.
o
233 ] Tyss| 8 x
045 siity SAND (SM) 239
238.82[ _ Brown, moist, trace gravel. _ __ __ __
0.76 %
’ 2| ss | 19 o
Brown ,/ ‘
) %
5557
_ 7 238 25+
Silty CLAY TILL (CL) ] 3| ss | 25 o
Moist, very stiff to hard, with 344
embedded sand and gravel. 4% /
2%
? 24 150
Grey Wi 4| ss | 36 237 °
23283 clayey silté' ¢
225+
5| ss | 31 +—1 233 | 6 19 54 21
236.07 (75)
3.51 Borehole dry
End of Borehole. and open at
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY & SILT SAND GRAVEL
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 28.5mm 53.0mm 75.0mm
100 0
95 f
90 / 10
85 /
80 ‘ 20
75 /
70 /‘ 30
65 /
60 40
10) o
z / g
» 55 z
) / s
< L
o [i4
L 50 50 *
P4
3 Y LEGEND z
Q
xr 45 &
L
u / BH | SAMPLE SYMBOL u
40 60
e co5-2 | 076 °
35
30 70
) /./
20 — 80
15
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e

MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
Transportation

Ontario

GRAIN SIZE DISTRIBUTION
FILL

FIG No C05-1

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

0

40 50 75um 150um 300pm 600pm 1.18mm 2.36mm
| |

SAND GRAVEL
CLAY & SILT
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 1 20 30

9.5mm 19.0mm 37.5mm  63.0mm
|

100

95

920

L — -
—

53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
ﬁi |
| 3

85

&

80

75

20

70

30

65

60

&
X

N
o

2 55 / E
[} /- 2
< %4 g
- 50 /- 50
- 1;// LEGEND =
xr 45 8
i % / BH | SAMPLE SYMBOL W
40 60
X1 1K cos1 | 076 °
35 /
P //jﬂ// C05-1 2.29 X
30 70
;IV C05-3 3.05 A
25
A1
20—0% el 80
K
15
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 A A A R VA P AR
MINISTRY SIEVE DESIGNATION (Imperial )
GRAIN SIZE DISTRIBUTION FIG No C05-2

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60
50 /
CH
40
= cl
x
[11]
[a]
Z
E 30
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|_
7]
3
o CL
LEGEND
/ BH SAMPLE | SymBoL
20
C05-1 0.76 °
C05-1 2.29 b4
C05-3 3.05 A
MH OH
10 ‘
X /
N>
———————— > M ol
7
ML .7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No C05-3

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of : :
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No C06-1 1 OF 1 METRIC
W.P. __GWP 408-94-00 LOCATION Culvert No. 6 Northing - 4897593, Easting - 377955 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.7.06 - 9.7.06 CHECKED BY EC
SOIL PROFILE SAMPLES | o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
2G5 w |8 =E| z ! ! . ; . W w w | 54 | cRANSIZE
ELEV L lm| & J12a O |SHEAR STRENGTH kPa
DESCRIPTION =1 s > < zZ = = 00— DISTRIBUTION
DEPTH é ) “ > 8 o) ; O UNCONFINED + FIELD VANE ‘Y (%)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
234.97| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00
FILL 1 AUGER o 50 42
Brown, damp, compact, consisting )
of sand and gravel (shoulder
gravel).
23406 40
0.91 2| ss 7 234
FILL
Brown to dark brown, moist, loose,
consisting of sand and gravel mixed
with topsoil.
233.29
SS 10 e} 22.3 0 15 64 20
(84)
233
Brown 4| ss | 50 o
SILT to Clayey SILT TILL (ML to
CL-ML)
Moist, compact to very dense or 232
| _ stiff to hard, with embedded sand
and gravel. 5 ) 61 ]
Grey
6 SS 60 231 o]
230.70
4.27 Borehole dry
End of borehole. and open @
completion.
+3,x3; Numbersreferto 150 )\ coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of : :
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No C06-2 1 OF 1 METRIC
W.P. _GWP 408-94-00 LOCATION Culvert No. 6 Northing - 4897603, Easting - 377955 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.7.06 - 9.7.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
= n |23| 3 20 40 60 80 100 [UMIT  content LMT) Z O &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV ilg| & 2 |2a| 2 [SHEARSTRENGTHkPa .~ o 2 | DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y )
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
233.95| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 T
TOPSOIL - 300mm.
233.65
0 hUGER q
Brown ss | 17 233—1 5 221 |5 9 62 25
(87)
|~ " Clayey SILT to SILT TILL (ML to
CL-ML) ss | 31 o
Moist to wet, compact to dense or 232
very stiff to hard, with embedded <
sand and gravel, occasional wet
silty sand seams.
Grey ss | 42 ® o 240 | 5 32 44 19
(62)
231
ss | 32 J o
230.44
3.51 Borehole dry
End of Borehole. and open @
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C06-3 1 OF 1 METRIC
W.P. GWP 408-94-00 LOCATION Culvert No. 6  Northing - 4897589, Easting - 377973 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.7.06 - 9.7.06 CHECKED BY EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
b, =2 STANDARD @ DYN.CONE O [prastic NATURAL o p = REMARKS
£z 9 umt - MOSTURE “rvil £ 5
= n |23| 3 20 40 60 80 100 CONTENT 0 &
2 & ul=g| z L . e L We w w | 35 | cramsize
alm| ¥ | 23 125] S |SHEARSTRENGTH kPa =
ELEV DESCRIPTION =1 s & < zZ = = 00— DISTRIBUTION
DEPTH é S T > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
234.44| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 T
TOPSOIL - 300mm.
agral TOPSOLoomm ss | o .
) 234
SS 7 o
233
SILT to Clayey SILT TILL (ML to ss | 29 L s | 2 25 54 19
CL-ML) 73)
Brown, moist, loose to dense or
firm to hard, with embedded sand
and gravel.
SS 32 232 o
SS 22 [¢] 3 25 52 20
230.93 : 231 (72)
3.51 Borehole dry
End of Borehole. and open @
completion.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - ; -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm ; 13.2mm 28.5mm 53.0mm 75.0mm
100 /é, % ) 0
95
_F X
90 /6 10
N /m/
80 20
75 /
70 / 30
65 /m /
60 40
o
/ -
B 55 <
2 i
T 50 x 50
& LEGEND &
g 45 Q
& ’/ BH SAMPLE SYMBOL o
40 60
/- C06-1 0.00 @
35
K C06-1 1,52 X
30 70
»
25
& i
20 - 80
ull P
15
10 90
—
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C06-1

Ministry of
Transportation

Ontario

FILL

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

0

20

30

N
o

o
o

PERCENT RETAINED

(o2}
o

70

80

920

100

SAND GRAVEL
CLAY & SILT - ; -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
|||| |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm | 13,2mm 26.5mm 53.0mm 75.0mm
100
95
—1
o /’/ﬁ/ |
/ L
85
. )4
75 o /
70 ’
65 n/
60 !/ A
o
4
» 55
2
,c: 50 / .4
Z L x LEGEND
xr 45
& /./ //m' BH SAMPLE SYMBOL
40 X
/. ( C06-2 0.76 @
35 4
/ C06-2 2.29 X
30
/ﬂ/ L C06-3 | 1.52 A
25
L d C06-3 | 3.05 *
20—./ =1
/
.~
10
5
0
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e

MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
Transportation

Ontario

GRAIN SIZE DISTRIBUTION
SILTY CLAY TILL (CL)

FIG No C06-2

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C07-1 1 OF 1 METRIC
W.P. __GWP 408-94-00 LOCATION Culvert No. 7 Northing - 4897792, Easting - 378074 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.7.06 - 9.7.06 CHECKED BY EC
SOIL PROFILE SAMPLES x w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
2lel L |8 |2E] 2 L . e L We w w | 52 | cransize
ELEV & @ | 2 23 g SHEAR STRENGTH kPa ¢ — DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
234.90| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 FILL
200mm - sand and gravel (shoulder
gravel). 1 AUGER ° 60 31
10)
FILL 23
Brown to dark brown, moist, loose, 4
consisting of clayey sand and silt 2 SS 7 P 16 39 304515
mixed with topsoil. (45)
238224
1.68 7] 3 | ss | 17 °
0 233
%4
%
Brown ;
% ' 125
) 4 | ss | 31 °
14
| _ silty CLAY TILL (CL) e 232
Moist, very stiff to hard, with %
embedded sand and gravel. ) 005+
] 5| ss | #1 a
9% s
ik
Grey ﬁ/
955
449 231
a3 6 SS 41 [ ) [}
230.63 A
4.27 Borehole dry
End of borehole. and open @
completion.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C07-2 1 OF 1 METRIC
W.P. _GWP 408-94-00 LOCATION Culvert No. 7 Northing - 4897789, Easting - 378082 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.7.06 - 9.7.06 CHECKED BY EC
SOIL PROFILE SAMPLES W PENETR. RESISTANCE
b, =2 STANDARD @ DYN.CONE O [prastic NATURAL o p = REMARKS
— 2z 9 umr  MOSTURE “ryr] £ 5 &
5 9 |£8| 2 20 40 60 80 100 CONTENT z O
2G5 w |8 el z L . e L We w w | 52 | cransize
ELEV & ol a 2 |12al 2 |SHEARSTRENGTH kPa — e DISTRIBUTION
DEPTH DESCRIPTION S|3| £ | S|238| £ |o uNconFINED  + FIELD VANE Y %)
e z €©O| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
234.24| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 K2
TOPSOIL - 300mm.
—23%2% —————————————— 1| ss | 11 234 °
o
4
Brown /
9 2 | ss | 12 o} | 216 | 4 13 47 36
/ (83)
% 233
I~ 92%7%
4/
Silty CLAY TILL (CL) ;' ]3|SS| 36 °
Moist, stiff to hard, with embedded 9%%
sand and gravel. @/ Az
4 232
ﬁ s
Grey 24 4| ss | 54 ob— 249 |0 11 59 30
a4t (89)
%
42%%
1A g /
5| ss | 32 231 5
230.73 |CAAH
3.51 Borehole dry
End of Borehole. and open @
completion.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C07-3 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 7 Northing - 4897800, Easting - 378061 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.7.06 - 9.7.06 CHECKED BY EC
SOIL PROFILE SAMPLES | o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
[ ) w | 25 O |SHEAR STRENGTH kPa =
ELEV DESCRIPTION Sl e[ 2|28 E —o———1 DISTRIBUTION
DEPTH S|3| F| 5|38 < |o UNCoNFINED  + FIELD VANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
233.70| Ground Surface _ - 0 4 e & 1% 02 % kN/m® JGR SA sI CL
0.00[  TOPSOIL - 150mm. N
% ] 1| ss 7 \ °
V1
9% 233
1/
haA 175
P 2 | ss | 21 o
Brown l6/1
9%
A
$%2
Silty CLAY TILL (CL) 4 232 175
Moist, firm to hard, with embedded :;/'v 3 SS 32 ¢ — 21.7 115 558429
sand and gravel, occasional wet 7% % (84)
sand and gravel seams. f
ﬁ s
79%) 225
A 4 | ss | 34 o
7477 231
Grey 3774
Aers
4777 225+
Wi 5 | ss | 23 +—H 228 | 4 17 54 25
230.19 9 (9)
3.51 Borehole dry
End of Borehole. and open @
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY & SILT SAND GRAVEL
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
100 | | | | |||| 53um 106um 250pr|n 425um 850pm 2.00rr!m 4.75mm 13.2mm 26.5mm 53.0mr|'n 75.8mm
95 J:

. il )
. —1 1l .

75

/En/
, P /

PERCENT RETAINED

o /ﬁ
4
% 55
(%]
x
L 50 e y 50
P4
8 .. / LEGEND
& / BH SAMPLE SYMBOL

40 60

C07-1 0.00 @
35 X
Bad / cor-1 | 076 b g
30 —% 70
x|
25
r/ﬁ Pad
20 80
L] | &
15 = ol
bzl //i/

10 > 90

5

0 100

1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e

MINISTRY SIEVE DESIGNATION ( Imperial )

ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Q) Forie GRAIN SIZE DISTRIBUTION FIG No CO7-1
) FILL GWP 408-94-00

Ontario

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

100

0

95

920

85

80

75

20

70

30

65

60

55

N
o

50

45

o
o

PERCENT PASSING

PERCENT RETAINED

(o2}
o

35

70

80

920

100

CLAY & SILT SAND GRAVEL
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
|||| |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
/ﬂ/
// /f
— 80K
Lo X
/‘/ el =
o *
] }/
/‘ 2
X LEGEND
/'I /‘/ BH SAMPLE SYMBOL
40
A | 4 Co7-2 076 °
. % @% coz2 | 229 X
L
A7 A co73 | 152 A
25—#
C07-3 3.05 *
20 -!:/
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e

MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
Transportation

Ontario

GRAIN SIZE DISTRIBUTION
SILTY CLAY TILL (CL)

FIG No C07-2

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60
50 /
CH
40
X cl
x
[11]
[a]
Z
E 30
O
'_
7]
S
o CL
LEGEND
/ BH SAMPLE | SYMBOL
20
Co7-2 0.76 )
Co7-2 2.29 X
C07-3 1.52 A
MH OH
X Co7-3 3.05 *
10
* /
S N
———————— > M ol
7
ML .7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No C07-3

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C08-1 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 8 Northing - 4898007, Easting - 378172 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.7.06 - 9.7.06 CHECKED BY EC
SOIL PROFILE SAMPLES x w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]125] @ |SHEARSTRENGTHkPa =
DESCRIPTION ElS| £ |1 2122 E —o———1 DISTRIBUTION
DEPTH S|3| F| 5|38 < |o UNCoNFINED  + FIELD VANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
233.47| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 N
TOPSOIL - 500mm. 1 ) 8 ’ o
123297 - 233
0.50 7%
ol
4 125
il 2 | ss | 14 — 237 | 2 11 53 34
9975 ®7)
Brown lﬁ/ (¢
79 232
9975 225
B 3 | ss | 30 q
Silty CLAY TILL (CL) 4
Moist, stiff to hard, with embedded 7
[— ~ sand and gravel. 4994
v5%; 931 225+
14| ss | 28 1 233 |1 9 59 31
4 (o1)
Grey 7255
%4 225+
2 5| ss | 25 o
229.96 SRR 230
3.51 Borehole dry
End of Borehole. and open @
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C08-2 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 8 Northing - 4897989, Easting - 378192 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.11.06 - 9.11.06 CHECKED BY EC
SOIL PROFILE SAMPLES W PENETR. RESISTANCE
b, =2 STANDARD @ DYN.CONE O [prastic NATURAL o p = REMARKS
£z 9 umir  MOISTURE “hur] £ &
= n |23| 3 20 40 60 80 100 CONTENT 0 &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV Sla| & | 3 ]|2a| & |SHEARSTRENGTHKPa .~ o 2 | DISTRIBUTION
DEPTH DESCRIPTION S|3| £ | S|238| £ |o uNconFINED  + FIELD VANE Y %)
e z €©O| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
234.23| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00
1]ss| 9 234 )
FILL - 900mm Topsoil.
123333 200
0.90 20d 2 | ss | 13 o
14
%% 233
49
Brown i)
gos 200
k] 3 | ss | 30 I i 238 | 1 10 53 36
694 (89)
| _ Silty CLAY TILL (CL) 9942
Moist to wet, stiff to hard, with % 232,
embedded sand and gravel. 474 225
] 4 | ss | 30 o
5%
Grey @/ /
ﬁ %
495 231 1375
% 15| ss | 20 F— 235 | 0 10 57 33
230.72 228 (89)
3.51 Borehole dry
End of Borehole. and open @
completion.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C08-3 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 8 Northing - 4897996, Easting - 378184 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.11.06 - 9.11.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
= n |23| 3 20 40 60 80 100 [UMIT  content LMT) Z O &
2 & ul=g| z L . e L We w w | 35 | cramsize
[ ) w 1258 O |SHEAR STRENGTH kPa =
ELEV DESCRIPTION 1Sl & = |1z2| E —o——— DISTRIBUTION
DEPTH g|15| F > 38| < |© UNCONFINED + FIELD VANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
234.93| Ground Surface u 20 40 6 & 100 10 20 30 kN/m® |GR SA SI CL
0.00 FILL - 300mm sand and gravel
23463, (shoulder gravel) . _ _ _ _ _ _ ] 1 hUGER ° 38 48
0.30
(14)
2| ss | 7 234 5
FILL
Brown, moist, loose to compact,
consisting of silty clay mixed with
organics and topsoil, some sand.
3| ss | 21 o 192 | 0 20 46 34
233 (80)
23249
2.44 2% 4| ss | 24 [
Y
]
i 232
11
Silty CLAY TILL (CL) 42y 5| ss | 35 o
Grey, moist to wet, very stiff to hard, 2
with embedded sand and gravel. 9999
s
VI
231
Wi 6| ss | a7 P °
230.66 A
4.27 Borehole dry
End of borehole. and open @
completion.
+3,x3; Numbersreferto 150 ;\coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ontario

FILL

SAND GRAVEL
CLAY & SILT " - "
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm ; 13.2mm 2$5mm 53.0mm 75.0mm
100 /*’_’_ 2 0
L —
95
) /M/ 10
85 !I/
80 20
75 /
70 30
65 /
60 X 40
2 g
@ 55 z
(%]
2 /Rl/ /./ E
L 50 50
z X =
g v LEGEND g
g 45 X Q
& 1 BH SAMPLE SYMBOL o
40 — ] “ 60
s ] // cog-3 | 0.00 °
/ C08-3 1.52 X
05 70
25
20 80
15
10 20
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No C08-1
V Transportation
GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
———% i
o ___ g, —
% 10
85
80 j/ 20
75 %
70 30
65 é
60 40
o
2 2
» 55 z
g :
o 50 rd Y 50
z % LEGEND z
g 45 Q
& BH SAMPLE SYMBOL o
40 A 60
/-
/% cos1 | 076 °
35
/ C08-1 2.29 X
30 —A/ 70
m’? C08-2 1.52 A
25
C08-2 3.05 *
20 80
15
10 %
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
Miisty o GRAIN SIZE DISTRIBUTION FIG No C08-2
V Transportation

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60
50 /]
CH
40
X Cl
x
i
o
z
E 30
O
'_
(%)
3
o CL
LEGEND
/ BH SAMPLE SYMBOL
20
C08-1 0.76 ®
C08-1 2.29 X
A
C08-2 1.52 A
M oA C08-2 3.05 *
10 * X / .
RN NS
________ r g Mi Ol
7
ML .7 ML oL
o s
0 10 20 30 40 50 60 70 80 90 100)
LIQUID LIMIT %
PLASTICITY CHART FIG No C08-3

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-1EG2.GPJ ONTARIO MOT.GDT 0%/26/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C09-1 1 OF 1 METRIC
W.P. _GWP 408-94-00 LOCATION Culvert No. 8 Northing - 4898135, Easting - 378272 ORIGINATED BY _RB
DIST __ OwenSound HWY 21 BOREHOLE TYPE 100mm SST Auger COMPILED BY JL
DATUM Geodelic DATE 09.11.06 - 09.11.06 CHECKED BY EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
| = | STANDARD® DYN.CONEO [puastic MTURAL qup| | & | REMARKS
5 w |22| 8 20 40 60 80 100 [UMT  Coyrenr UMT| 5@ &
28w |Y|3E 3 T E T W w w | % | cransize
ELEV DESCRIPTION cla) g |2 |8g| B [SHEARSTRENGTHKPa —o—— DISTRIBUTION
DEPTH S|5| F | 3 |38| £ |0 UNCONFINED  + FIELD VANE ¥ )
£ |= Z || @ |e QUICKTRIAXIAL X LABVANE [ WATERCONTENT (%)
234 76| Ground Surface o 20 40 680 80 100 10 20 30 wum® |[GR SA SI CL
0.00 A
TOPSOIL - 750mm. e i | I x #
234,01 B
B 7 234 100 a1
orl 2 | ss | 12 D } 217 |0 15 44 4
233.39 ‘f‘ @)
i I 225
Brown 3| ss| 1 233}— & o
3
| _ Silty CLAY TILL (CI to CL) 2
Moist to wet, sliff to hard, with £
embedded sand and gravel, CL w;j 225
occasional silt partings. [ 4| ss | 28 b +— 232 |0 13 85 32
& #972 232 (88)
i aned \
o 225
Vi
231.25 bEp) 5| 55| M i °
351 Borehole dry and
End of Borehole open @
completion
+3,x 3. Numbersreferto 150 o oNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C09-2 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 9 Northing - 4898140, Easting - 378265 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.11.06 - 9.11.06 CHECKED BY EC
SOIL PROFILE SAMPLES x w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]125] @ |SHEARSTRENGTHkPa =
DESCRIPTION 1Sl & =|22]| E —0———— DISTRIBUTION
DEPTH (S| F > |38| < |© UNCONFINED + FIELD VANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
235.36| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 FILL - 300mm sand and gravel
1235.06f _ (shouldergravel).  __ _ _ _ _ __ |
030 1 AUGER 235 q 38 50 »
2 | ss 8 fe
FILL
Brown, moist, loose to compact,
consisting of sand and gravel, 234
mixed with silty clay, occasional
organics.
3| ss | 13 4 22 43 31
(74)
23202 233 125
2.44 ] 4 | ss | 25 0
Y
Brown M
79%5
|- - Silty CLAY TILL (CL) 4% 225+
Moist, very stiff to hard, with /' q 5 SS 39 232 °
embedded sand and gravel, 4
occasional silt partings. 597%
Grey 4
o1 025
il 6| ss | 32 b o
231.09 A
4.27 Borehole dry
End of borehole. and open @
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C09-3 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 9 Northing - 4898155, Easting - 378237 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.11.06 - 9.11.06 CHECKED BY EC
SOIL PROFILE SAMPLES W PENETR. RESISTANCE
G, 2 STANDARD @ DYN.CONEO [piastic JATRAe  Liqup| & | REMARKS
— 22| 9 20 40 60 80 100 LIMIT umt] E 5 &
o n ; Q (%] . | A A ) CONTENT zZ =
il o I El|l 2 We w w [ 55 | crAnsizE
ELEV & ol a 2 |12al 2 |SHEARSTRENGTH kPa — e DISTRIBUTION
DEPTH DESCRIPTION S|3| £ | S|238| £ |o uNconFINED  + FIELD VANE Y %)
e z €©O| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
234.40| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 N
TOPSOIL - 520mm. 1] ss | 10 [ ] o
23388 234
0.52 /7
H
9 100
4 2| ss | 15 ) o
Brown 4 233
1471
5944 225
i 3 | ss | 34 I i 231 | 0 12 49 38
Silty CLAY TILL (CL) / (87)
Moist, very stiff to hard, with 7
|~ ~ embedded sand and gravel. / g4
%577 232 225+
}- i 4| ss | 36 o
Grey 7%
# 225+
; 5| ss | 37 +—— 235 |0 8 59 32
230.89 7 231 (92)
3.51 Borehole dry
End of borehole. and open @

completion.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ontario

FILL

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm wmm 26.5mm 53.0mm 75.0mm
100 0
% /;v
) — B il 10
- /ﬁ//m/ /
80 20
& /
: il 1
70 / 30
65
X o
60 40
o | a
% 55 X <Z(
2 %4 <
T 50 50
g 1 / LEGEND g
xr 45 8
& N/ < BH SAMPLE SYMBOL o
40 60
»d /C/ C09-2 0.00 °
35
/,EF c09-2 | 1.52 X
30 !/ 70
25 =
20 80
15 //
10 ® 20
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No C09-1
V Transportation
GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - ; -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm L 13.2mm 26.5mm 53.0mm 75.0mm
100 ! __——_::___—-.;:7—— ) 0
95 — o
90 7 10
85
80 20
/
75
Zd
A
70 x 30
A
65 J
X
60 40
0 o
Z 55 /‘I/ e
2 | X i
o
L 50 % 50
7 A& LEGEND g
[1q ' o
& /X BH SAMPLE SYMBOL o
40 60
C09-1 0.76 @
35 —‘/
/ 4 C09-1 2.29 X
30 70
C09-3 1.52 A
o X
C09-3 3.05 *
20 80
15
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C09-2

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL TO ClI)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60
50 v
CH
40
< Cl
X
L
o
Z
E 30
Q
|_
()
S
o CL
LEGEND
/ BH SAMPLE | SYMBOL
20 9
C09-1 0.76 o
C09-1 2.29 X
C09-3 1.52 A
MH OH
& C09-3 3.05 *
10 % /
———————— rg Mi ol
Ve
ML .7 ML oL
0
0 10 20 30 40 50 60 70 80 20 100)
LIQUID LIMIT %
Ministry of PLASTICITY CHART FIG No C09-3
Transportation

Ontario

SILTY CLAY TILL (CL TO ClI)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C10-1 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 10 Northing - 4898569, Easting - 378475 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.11.06 - 9.11.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
2lel L |8 |2E] 2 L . e L We w w | 52 | cransize
ELEV & ) & 3 % a g SHEAR STRENGTH kPa —_— DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
e z €©O| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
234.54| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 T
TOPSOIL - 450mm. ;
23400 o™ Mi1)|ss| s ? 9
0.45 4755 234
14
? 75
M 2|ss| 9 o te— 1 13 55 30
9% (86)
Brown ¢
ot
2
4757 233 225+
(el 3 | ss | 23 o
Silty CLAY TILL (CL) 935
Moist, stiff to hard, with embedded (9
— — sand and gravel. 9959
177
’ 225+ | .
14| ss | 40 o} | 248 | 2 12 54 31
4 232 s
27
Grey GEA
%
9555 225+
4 5 | ss | 42 °
231.03 7795
3.51 Borehole dry
End of Borehole. and open @
completion.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of : :
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No C10-2 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 10 Northing - 4898564, Easting - 378478 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.11.06 - 9.28.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]125] @ |SHEARSTRENGTHkPa =
DESCRIPTION =ls & < |2z = 0 DISTRIBUTION
DEPTH é S [ > 8 e} ; O UNCONFINED + FIELD VANE 'Y (%)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
235.60| Ground Surface “ 20 40 80 8 100 102 3% kN/m® JGR SA sl cL
0.00
1 AUGER (o] 69 26
FILL 235 (6)
Damp to moist, compact sand and ~
gravel to gravelly sand FILL
(shoulder gravel).
1A | SS 18 o
234.23
1.37
sand and gravel
mixed with 234
}233.77) _ _ _ _ _ _ _ _ _ siltyclay 1B | SS 13 o 223 2 12 54 32
1.83 (86)
233.47 silt layer
2.13 4995
5 225+
11 2 | SS 30 o
G 233
7% A
Silty CLAY TILL (CL) ¢ 175
Grey, moist, hard, with embedded A 3 ss 32 o
sand and gravel. 45 /
I 232
14
'/ 225
% 4 | 8S 62 p [
231.33 95
4.27 Borehole dry
End of borehole. and open @
completion.
Redrilled top 2m
with H/S augers
on Sept. 28,
2006
+3,x3; Numbersreferto 150 )\ coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C10-3 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 10 Northing - 4898557, Easting - 378492 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.11.06 - 9.11.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
= n |23| 3 20 40 60 80 100 [UMIT  content LMT) Z O &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV ilg| & 2 |2a| 2 [SHEARSTRENGTHkPa .~ o 2 | DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y )
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
234.78| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00
1]ss| s o
FILL - 900mm topsoil and topsoil
fill.
123388 234 125
0.90 7] 2| ss | 8 o
'a- [,
9
49
Brown i)
gos 225+
%] 3 | ss | 36 233 o} 1 238 | 1 15 54 30
2994 (85)
| _ Silty CLAY TILL (CL) 9942
Moist, stiff to hard, with embedded %
sand and gravel. 474 05+
4 4| ss | 40 o
43
- .
ﬁ %
9901 225+
% 15| ss | 55 o—— 247 |1 14 53 32
231.27 228 (85)
3.51 Borehole dry
End of Borehole. and open @
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mi/_—4;5mi’m/1&2mm ?Smm 53.0mm 75.0mm
100 0
95 ,/;
/EH/,_/-/H” #
90 — / 10
85 3 ‘
80 / 20
75 }( /
70 /IX( r 30
65 wl /
60 40
o
2 o
® 55 z
2 » :
o 50 7 4 50
z / LEGEND z
xr 45 8
& yﬁ SAMPLE SYMBOL W
40 /é 60
10-2 0.00 ®
35 b d
C10-2 1.52 X
30 / 70
25 \
20 /./ 80
15
/’./
10 — 0| 90
| o— |
5 T/
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C10-1

Ministry of
Transportation

Ontario

FILL

GWP 408-94-00

Highway 21-Kincardine to Tiverton




78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

PERCENT RETAINED

CLAY & SILT SAND GRAVEL
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | || |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 0
95 =
90 % 10
85
80 20
75
70 30
65
60 Z 40
o
Zz
umj 55 7
<
T 50 /% 50
G %
3 )%/ LEGEND
xr 45
& // BH SAMPLE SYMBOL
40 60
C10-1 0.76 ®
35
LA C10-1 2.29 X
30 70
C10-3 1.52 A
25
C10-3 3.05 *
20 80
15
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e

MINISTRY SIEVE DESIGNATION ( Imperial )

ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Transportation

Ministry of GRAIN SIZE DISTRIBUTION FIG No C10-2

At SILTY CLAY TILL (CL) GWP 408-94-00
Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60
50 /
CH
40
X o]
x
[11]
[a]
Z
E 30
O
|_
7]
3
o CL
LEGEND
/ BH SAMPLE | SYMBOL
20
C10-1 0.76 )
C10-1 2.29 X
C10-3 1.52 A
” MH OH
C10-3 3.05 *
10 /
S N
———————— > M ol
7
ML .7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No C10-3

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-1EG2.GPJ ONTARIO MOT.GDT 09/26/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C11-1 1 OF 1 METRIC
W.P. _GWFP 408-94.00 LOCATION Culvert No. 11 Northing - 4899459, Easting - 378985 ORIGINATED BY _RB
DIST _ OwenSound HWY 21 BOREHOLE TYPE 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 09.12.06 - 09.12.06 CHECKED BY EC
SOIL PROFILE SAMPLES W PENETR. RESISTANCE
i 2 STANDARD @ DYN.CONEO [pastic MATURAL qup| &= | REMARKS
E2 G T e mosture NS - T 8
5 L EE IR 20 40 B0 80 100 CONTENT z9
2| & 5 = e L— We w w [ 2% | oransize
ELEV a|%| w| 2|25 & |SHEARSTRENGTH kPa
DESCRIPTION =2 = |z8| & —_—— DISTRIBUTION
DEPTH 2|3 £ | 3 |38 £ |o unconFNeED  + FIELD VANE ¥ %)
e|= Z |E°| @ |e QUCKTRIAXAL X LABVANE | WATERCONTENT (%)
296.48| Ground Surtace [ 20 40 60 80 100 10 20 30 wim® |or sa i cL
0.00 L
TOPSOIL - 600mm. ol V] ss | 7 0
T e ] 26
o 298 25 53
Vvl ¥
cu;;;; 2|ss| @ 6] = 209 |0 2 4?98.;;1
Silty CLAY TILL (CH to CL) _ %’f}
Moist to wet, stiff to very stiff, with s 225
embedded sand and gravel, v 137.5
occasional wet silt partings 94 3 58 14 g o
Brown 24
79 87.5
CL%ZF 4|ss | 18 224|— © fo==i 239 |0 18 55(58328
M )
i 2 AvA
e =
100
Grey 5|ss| n o o
222 98| Sia
351 —— Water level
End of Borehole, measured @
2.9m @
completion
+3,x3; Numbersreferto 150 )\ ~ONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-1EG2.GP] ONTARIO MOT.GDT 09/26/07

Ministry of " .
Transportation Foundalion Design
Ontario
RECORD OF BOREHOLE No C11-3 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 11 Northing - 4899482, Easting - 378958 ORIGINATED BY _RB
DIST __ OwenSound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 09.12.06 - 08.12.06 CHECKED BY EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
fal 2 STANDARD @ DYN.CONEQ |puastic NATURAL | \0up E REMARKS
= o LT MOISTURE = 8
b= o |2E| @ 20 40 60 80 100 CONTENT z0
3 i = =l z : 2 : ! : Wo w w | 2 g GRAIN SIZE
v oleg| B 3|25 O |SHEAR STRENGTH kPa
_ELEV_ DESCRIFTION = a = =9 = —_——i DISTRIBUTION
DEPTH s|3| £ | > [38]| £ |o UNCONFINED  + FIELD VANE ¥ %)
E = z [E©] © |e QUCKTRIAXAL X LABVANE WATER CONTENT (%)
225,72/ Ground Surface W 20 40 60 80 100 10 20 30 kim® |GR sA s cL
000  TOPSOIL - 100mm I
1] 8s | 15 Q\ d
225 ke
2| ss | 26 & q
Brown £
cL o
Silty CLAY TILL (CL to C1) 3| ss | 40 224 P ¢ 235 |5 18 52 26
Moist to wet, stiff to hard, with (78)
o embedded sand and gravel.
125
04 4| ss | 19 ¢ o
22262 wiv 223
280 i - -xE;f 25
Rl
Clid s | ss | o o I | 0 1 46 52
22221 A4 (99)
351 Borehole dry and
End of Borehola. apen @
+3,x3; Numbers refer to O 199 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C11-2 1 OF 1 METRIC
W.P. _GWP 408-94-00 LOCATION Culvert No. 11 Northing - 4899466, Easting - 378977 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.12.06 - 9.12.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
= n |23| 3 20 40 60 80 100 [UMIT  content LMT) Z O &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]125] @ |SHEARSTRENGTHkPa =
DESCRIPTION 1Sl & - EL —o———1 DISTRIBUTION
DEPTH <3| % > 38| < [o UNCONFINED  + FIELD VANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
227.37| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 FILL - 300mm sand and gravel
227.07 (shoulder gravel).
=~ —(shouldergravel). 1 MUGER o 48 36
0.30 227 16)
FILL 2] ss | 11 o
Brown to black, moist, compact,
consisting of silty clay mixed with 226
topsoil. <0
3| ss | 12 o
2524
2.13 A
A 225 150
] 4| ss | 14 o 20 |1 7 56 37
4% (93)
9%
Brown lﬂ/ s
Silty CLAY TILL (CL) 7 125
Moist to wet, stiff to very stiff, with A s ss 20 o
embedded sand and gravel. 45 / 224
%%'9
- 17
427
2451 137.5
Grey % 6 | ss | 19 D o
223.10 %
4.27 Borehole dry
End of borehole. and open @
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ontario

FILL

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm ?Smm 53.0mm 75.0mm
100 0
95
90 10
85
80 / 20
75 /
70 / 30
65 /
60 40
o
/ :
@» 55 z
Q =
< / W
a [i4
~ 50 50 ~
& LEGEND &
g 45 Q
& / BH SAMPLE SYMBOL W
40 60
C11-2 0.00 @
35
//.
30 70
//'
25 /"
20 /‘/ 80
15 o
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
Minisry of GRAIN SIZE DISTRIBUTION FIG No C11-1
V Transportation
GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ontario

SILTY CLAY TILL (CLTO CH)

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm & 13.2mm 26.5mm 53.0mm 75.0mm
100 i:?_ai—— 0
o B ,_,/,nr—:g ’—ﬁ_’
ot | T
o | ot /./ A 4 o
; APl
80 ./ / 20
75 /f( /
70 30
» / /*
65
/ )x’ 41
60 40
o rq o
% 55 @/ 4 e
¥ K x b
L 50 50 ~
z o LEGEND z
% 45 ?/ 8
o BH SAMPLE SYMBOL o
40 A X 60
e C11-1 0.76 )
35
o g/ Pa C11-1 2.29 X
30 . 70
é/* c11-2 | 229 A
%5
*/ C11-3 1.52 *
20 80
C11-3 3.05 ®
15
10 20
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No C11-2
V Transportation

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL TO CH)

60
50 /
CH
40
© cl
x
[11)
[m]
z
> 30
'_
o ®
e
(7))]
S
CL
- LEGEND
/ BH SAMPLE SYMBOL
20
C11-1 0.76 o
*
C11-1 2.29 X
C11-3 1.52 A
MH OH
C11-3 3.05 *
10
X /
———————— > M ol
7
ML .7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100}
LIQUID LIMIT %
PLASTICITY CHART FIG No C11-3

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-1EG2.GPJ ONTARIO MOT.GDT 09/26/07

6 Ministry of
¥ J Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C12-1 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 12 Northing - 4859820, Easting - 379221 ORIGINATED BY _RB
DIST__OwenSound HWY 21 _ BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodatic DATE 09.12.08 - 09.12.06 CHECKED BY EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
f,| 2 | STANDARD® DYN.CONEO |pusstic MATURAL auip| | & | REMARKS
E o |25 & 20 40 60 80 100 [MT  conrent UMT| S D k
9 A u =2l z L L AL I L Wa W w | =Y GRAIN SIZE
ELEV DESCRIFTION cla|l g | 2 |28g| g [SHEARSTRENGTHKPa ————— DISTRIBUTION
DEPTH < =g |2 28| £ |o UNCONFINED  + FIELDVANE ¥ %)
=z z |g° @ |e® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
226 51| Ground Surface by 20 40 60 80 100 10 20 30 kim’ |GR SA SI CL
000 L
TOPSOIL - 530 S I 1 o
[ 20509] _TOoOLCSOTM > sl &
0.53 —
Clayey SILT 1o Silty CLAY TILL (CL to I~
CL-ML) 2 | ss | 100+ >. ob—i 9 26 49 17
Moist, hard, wilh embedded sand and (66)
gravel. /
225 — hose
Brown 3| ss | 45 ¢ o
025+
4 | S | 48 224 le } 226 |0 13 52 34
(86)
G D25+
ey 5|85 | 3 o
223.00
351 Borehole dry and
End of Borehola open @
| completion.
43, x3; Numbers refer to © 5% UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



Ministry of " :
@ Transgmation Foundalion Design
Ontario

RECORD OF BOREHOLE No C12-2 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 12 Northing - 4899908, Easting - 379187 ORIGINATED BY _RSB
DIST__ OwenSound HWY 21 __ BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 09.13.06 - 09.13.06 CHECKED BY EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
] STANDARD @ DYN.CONEO |pLastic NATURAL - jquip] & REMARKS
= £z ¢ umr  MOISTURE "l E & &
7] ol @ 20 40 60 80 100 CONTENT = =
Sle [ e e a— We w w | 5% | cramsize
EV o lm| & J |28 9 |SHEAR STRENGTH kPa
EL DESCRIPTION = a = z g = — DISTRIBUTION
DEPTH = =2l e |3 28 < | o UNCONFINED + FIELD VANE Y %)
== Z |EC| B |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
225 54| Ground Surface w 20 40 60 80 100 10 20 30 kNim® |GR SA SI CL
0.0 ﬂ'
. TOPSOIL - 580mm, sl v ss |7 ’ o
o e e o T o S TR B i = 5
058 14 225
E M 2|ss| s °
Brown g q 224 \ 225+
f 3| ss | 3 b o} { 232 |0 7 47 45
Clayey SILT to Silty CLAY TILL (CLto [ 49 (93)
CL-ML) A+
Moist, firm to hard, wilh embedded a bo5s
[~ = sand and gravel, 1191 4 | ss | 40 223 ) a
95
Grey syF
h ' 5| ss 052& 0 5 52 43
4 36 o
22208 . H t95]
351 End of Borehole. Ep":’n"ge dry and
completion

JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 09/26/07

+ 3‘ X 3. Numpg(s refer to
Sensitivity

o150 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 06-8-1EG2.GPJ ONTARIO MOT.GDT 09/26/07

Ministry of
Transportalion

Foundation Design

Ontario
RECORD OF BOREHOLE No C12-3 METRIC
W.P. _GWP 408-94-00 LOCATION Culvert No. 12 Northing - 4899898, Easling - 379187 ORIGINATED BY _R8

DIST __OwenSound HWY 21

BOREHOLE TYPE _ 100mm SST Auger

COMPILED BY JL

DATUM Geodetic DATE 09.14.06 - 09.14.06 CHECKED BY EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
gl 2 STANDARD @ DYN. CONE O vaup| , 1 | REMARKS
jin 0w |22 B 20 40 60 80 100 il 25 &
= w\=E| 2 Ak w | 52 | oransize
ELEV CESGRET &lm| & 2 |25 & [SHEARSTRENGTH kPa ; OISTRIBUTION
DEPTH RN (3% |35 ([238| £ [0 unconemep  + FiELDVANE Y (%)
== Z €9 @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
227.07| Ground Surface u 20 40 60 B0 100 30 kNim® |GR SA SI CL
0.00 FILL - 230mm sand and gravel 22t
(shoulder gravel). BUGER
(11)
FILL S5 20 |7 32 41(61§o
Brown, moist, loose to compact,
Mixed FILL consisting of silty clay with
organic inclusions 52
88
(22483
2441 SiT MLy 5 v
Brown, wet, loose, trace clay, with =
22402] _embeddedsand and gravel | AN
305 P
A8 S8 \l
Clayey SILT to Silty CLAY TILL (CL to 1
CL-ML) = \
Moist, hard, with embedded sand and =
gravel -
ss
22280 19 e
4.27 Water level
End of borehole. measured @
2.75m @
completion

+3 %

Numbers refer to
Sensitivity

UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 28.5mm 53.0mm 75.0mm
100 0
95 f
90 /J 10
85 = > /
80 o / 20
75 /
70 30
65
60 3 40
o
9 y 2
® 55 z
Q =
< L
a [i4
L 50 )t,/ /‘/ 50
& LEGEND &
g 45 &
L
o ] BH SAMPLE SYMBOL o
40 2 / 60
C12-3 0.00 ®
35
Xl C12-3 0.76 X
30 /El/ ’/ 70
L
25
2]
20 80
=t
15
10 | 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C12-1

Ministry of
Transportation

Ontario

FILL

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - ; -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 T —— 0
. ﬁﬁﬁ:ﬁ;
—
% afl / ] 10
i % m/m/ | 9
) ] //ﬁ = — T
80 LA 20
75 /
70 X 30
65 /ﬁ'/ /Q/
60 % 40
o
2 o g
» 55 z
Q =
& w /./ &
L 50 50
g | = & LEGEND g
xr 45 8
i 7 /'/ BH | SAMPLE SYMBOL i
40 60
y o1 / C12-1 0.76 °
35
/ L C12-1 2.29 X
30 g 70
/!/ C12-2 1.52 A
25
rd c12-2 3.05 *
20 = 4 - 80
//
15 |—@
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C12-2

Ministry of
Transportation

Ontario

CLAYEY SILT TO SILTY CLAY TILL (CL-ML TO CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60
50 /
CH
40
X cl
x
[11]
[a]
Z
E 30
O
|_
7]
3
o CL
LEGEND
/ BH SAMPLE | SYMBOL
20
c12-1 0.76 )
c12-1 2.29 X
A Cc12-2 1.52 A
X
MH or c12-2 3.05 *
10 // .
S >
________ X // Mi Ol
ML .7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No C12-3

Ministry of
Transportation

Ontario

CLAYEY SILT TO SILTY CLAY TILL (CL-ML TO CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C13-1 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 13 Northing - 4899975, Easting - 379252 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.14.06 - 9.14.06 CHECKED BY EC
SOIL PROFILE SAMPLES | o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
= n |23| 3 20 40 60 80 100 [UMIT  content LMT) Z O &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV & m o 3 % =) 8 SHEAR STRENGTH kPa ' o A = DISTRIBUTION
DEPTH DESCRIPTION < S| S 38| < |o UNCONFINED  + FIELD VANE Y )
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
226,86/ Ground Surface “ 20 40 80 8 100 102 3% kN/m® JGR SA sl cL
0.00
FILL - 690mm sand and gravel 1 AUGER o} 28 56
(shoulder gravel). (17)
22617
0.69
226
2 | ss 10 o 225 14 28 36 22
(58)
FILL 3 SS 4 ©
Brown, moist to wet, loose to 225
compact, consisting of silty clay
mixed with some organics.
4 | 8S 7 o
224
22306
3.20 14t] 5| ss 15 [¢/
1 223
Sandy SILT (ML) 1" Z >
Brown, moist to saturated, compact 1] 6 SS 28
to very dense, layered with silty
clay.
7| ss 56 222 [e]
221.83 AT
5.03 Water level
End of borehole. measured @ 4m

@ completion.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C13-2 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 13 Northing - 4899976, Easting - 379260 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.14.06 - 9.14.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
= o J12a O |SHEAR STRENGTH kPa =
ELEV DESCRIPTION =ls = < |z % = 0 DISTRIBUTION
DEPTH é S [ > 8 e} ; O UNCONFINED + FIELD VANE 'Y (%)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
224.71| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 KA
1 AUGER
TOPSOIL - 900mm topsoil fill.
224
22364 2 8s | 13 o 3 26 49 22
1.07 71)
3|ss| 2 223 5
Sandy SILT to SAND and SILT (ML
to SM)
Brown, moist to wet, compact to
very dense, trace to some gravel,
with wet sand and silty clay layers. 4 SS 32 ° 2 50 4?48)4
222
5| ss | 66 o 9
221.20 RERE
3.51 Borehole dry
End of Borehole. and open at
completion.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C13-3 1 OF 1 METRIC
W.P. _GWP 408-94-00 LOCATION Culvert No. 13 Northing - 4899992, Easting - 379242 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.14.06 - 9.14.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]125] @ |SHEARSTRENGTHkPa =
DESCRIPTION 1Sl & - EL —o———1 DISTRIBUTION
DEPTH <3| % > 38| < [o UNCONFINED  + FIELD VANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
224.54| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 TOPSOIL - 130mm. X\ Ty
1ss| o ? o
224
2|ss| 9 o
Sandy SILT (ML)
Brown, moist, compact to dense, 223
Sandy SILT, some gravel,
occasional sand and silty clay 3 SS 21 D 23.6 2 29 51 17
seams and layers. (68)
\VA
4| ss | 23 222 a
221.49
3.05 \.
saturated silty sand layer 5 SS 49 ° 3 76 20 2
221.03 (22)
3.51 Water level
End of Borehole. measured at
2.4m at
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY & SILT SAND GRAVEL
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 0
95
20 / 10
85
80 S it 20
/
75
L1 /O/
70 /H/ 30
65 = /./
60 40
o
2 2
z Z
D% <
2 B4 %4 L
14
~ 50 50
P rd =
@ LEGEND i
xr 45 8
& / BH SAMPLE SYMBOL o
40 /ﬁ/ 60
C13-1 0.00 @
35 |
/ c13-1 | 076 X
30 70
25
= g /
20 80
15
10 20
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e

MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
Transportation

Ontario

GRAIN SIZE DISTRIBUTION

FILL

FIG No C13-1

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ontario

SANDY SILT TO SILTY SAND (ML TO SM)

GWP 408-94-00

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 /—*‘ 0
. — ’j
90 J | ] 10
/ e
) / /
80 “ 20
75 / 7
70 / // 30
: 8
60 40
F a
2 / / / Z
» 55 <
2 / / G
a Y 4
L 50 50
5 /‘/ﬂ ¥ / LEGEND 2
x 4
& /‘ / BH SAMPLE SYMBOL o
40 4 60
% / / C13-2 0.76 @
35 .
/./ 7/ C13-2 2.29 X
30 — 70
N seiy 4 / c133 | 152 A
Bl }ﬁ / c133 | 305 *
20 7 80
o | /
15
L1
10 y: o 90
T E L L]
0 | 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
Q/Iinistrygft. GRAIN SIZE DISTRIBUTION FIG No C13-2
ransportation

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C14-1 1 OF 1 METRIC
W.P. GWP 408-94-00 LOCATION Culvert No. 14 Northing - 4900150, Easting - 379335 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.14.06 - 9.14.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
we | 2 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o 22| 3 40 60 80 100 |UMT  conrent  WMT S O &
bl ul=g| z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]125] @ |SHEARSTRENGTHkPa =
DESCRIPTION =1 s & < zZ = = 00— DISTRIBUTION
DEPTH é ) “ > 8 o) ; O UNCONFINED + FIELD VANE ‘Y (%)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
226.21| Ground Surface u 40 60 8 100 10 20 30 kN/m® |GR SA SI CL
0.00 FILL - 300mm sand and gravel 296
1225911 _ (shouldergrave).  _ _ _ _ _ _ | 1 hUGER <0 o 32 56
0.30
13)
FILL 2 SS 10 o
Brown to black, moist to wet, =
compact, consisting of topsoil 225
mixed with silty clay, some sand
and gravel.
3 SS 10 o) 5 21 46 28
(74)
22408 _ v
2.13 = 224
SAND (SP) 4 SS 21
Brown, saturated, compact.
(22331
2.90
223
SILT (ML) 5|ss |25 ” °
Grey, wet, compact.
222.40
3.81 changing to hard clayey silt 6 | SS | 100+ \' o
Water level
End of borehole. measured @
21m @
completion.
+3,x3; Numbersreferto 150 ;\coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C14-2 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 14 Northing - 4900153, Easting - 379330 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.18.06 - 9.18.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]125] @ |SHEARSTRENGTHkPa =
DESCRIPTION =1 s > < zZz = 0 DISTRIBUTION
DEPTH é S - > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
224.63| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00
FILL - 760mm topsoil and topsoil 1 SS 5 T
fill.
)22387 224
0.76
2 SS 8 e} 8 30 51 M1
(62)
Brown
SILT to Sandy SILT (ML)
Moist to wet, loose to compact, .
| _ trace gravel. N8 223
3] ss | 17 Y| o
Grey Y
22250\ 1
213 AN
997" 225+
M 4 SS 54 0 — 23.9 1 11 56 31
. 9 v 222 (87)
Silty CLAY TILL (CL) 995 \/
Grey, damp, hard, with embedded lﬂ/ g
sand and gravel. 28
’ \.
2 5 | ss [100+ o
221.12 4
3.51 Water level
End of borehole. measured at
2.7m at
completion.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C14-3 1 OF 1 METRIC
W.P. __GWP 408-94-00 LOCATION Culvert No. 14 Northing - 4900147, Easting - 379351 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.18.06 - 9.18.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]125] @ |SHEARSTRENGTHkPa =
DESCRIPTION =1 = = < Z = 00— DISTRIBUTION
DEPTH é ) i > 8 % ; O UNCONFINED + FIELD VANE 'Y (%)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
225.38| Ground Surface u 20 40 6 & 100 10 20 30 kN/m® |GR SA SI CL
0.00
FILL - 610mm topsoil and topsoil 1 ) 6 o 5 15 49 31
fill. 225 (80)
| 22477 XX
0.61 4755
CI" ¢ 41
Him 2 SS 8 i 0 17 45 38
4% (83)
Brown ﬁ s 224
411
A 3 SS 15 4+— 229 1 6 61 32
y 93
Silty CLAY TILL (Cl to CL) o (93)
| _ Damp to moist, firm to hard, with ] z
embedded sand and gravel. 9
CL ;’f 4 223
4 4 | ss | 59 o
999
Grey /
/ \\.
4
:; 5 SS | 100+ " S}
201.87 2957 222
3.51 Wet cave-in at
End of borehole. 2.1m at
completion.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

SAND GRAVEL
CLAY & SILT - -
| Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 250pm 425um 850pm 2.00mm 4.75mm | 13,2mm 28.5mm 53.0mm 75.0mm
100 7 0
» M /
%0 //-ﬁ:" 10
o /(/H/ /’.
80 / 20
75
70 30
65 /
y'd
60 40
A
2 ] i a
n 55 =
/ Lo :
a i
~ 50 L 50 *
g o f T LEGEND g
x 4
& m‘ BH SAMPLE SYMBOL o
40 % 60
L1 C14-1 0.00 @
35 A
/ /H C14-1 1.52 X
30 /./ 70
C14-3 0.00 A
8
20 80
15
10 90
5
0 100
1 2 3 4 5 10 20 60 50 40 30 20 16 10 8 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C14-1

Ministry of
Transportation

Ontario

FILL

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - : -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 0
. /
El) % 10
/‘//
85 —
80 /./ 20
o 'd
70 30
65 /./
60 40
o
2 / g
@ 55 Z
Q =
< ]
a [i4
L 50 50
z =
a ¥ LEGEND a
g 45 4 Q
& ,,/ BH SAMPLE SYMBOL o
40 60
3/ C14-2 0.76 °
35
30 /./ 70
25 /U
20 /‘ 80
L1
15
//./
10 —@r El)
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C14-2

Ministry of
Transportation

Ontario

SILT TO SANDY SILT (ML)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.Z5mm 13.2mm 26.5mm 53.0mm 75.0mm
100 #L 0
| —  —
95 -
. / 4" .
1
85
i@ =
80 /‘/ 20
75 /X ./
70 /”//! ): 30
65 ﬁ/
60 / 40
o /‘( 2
= z
» 55 % =z
ul
L 50 50
& y4 LEGEND &
g 45 &
& /7 BH SAMPLE SYMBOL o
40 /m 60
/‘ C14-2 2.29 @
35 ,CI/
A C14-3 | 076 X
30 70
v C14-3 1.52 A
25 —¥
20 80
15
10 20
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 S W 3y o Ay 22V e

MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
Transportation

Ontario

GRAIN SIZE DISTRIBUTION
SILTY CLAY TILL (CL TO ClI)

FIG

No C14-3

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60
50 /
CH
40
© cl
x
[11)
[a]
z
E 30
O
|_
7]
S
cL
- X LEGEND
BH SAMPLE | SYMBOL
20
C14-2 2.29 °
C14-3 0.76 X
C14-3 1.52 A
MH OH
10 . /
———————— > M ol
7
ML .7 ML oL
0
0 10 20 30 40 60 70 80 90 100}
LIQUID LIMIT %
PLASTICITY CHART FIG No C14-4

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL TO ClI)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-1EG2.GPJ ONTARIO MOT.GDT 09/26/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C15-1 1 OF 1 METRIC
W.P. __GWP 408-94-00 LOCATION Culvert No. 15 Northing - 4900495, Easting - 379534 ORIGINATED BY _RB
DIST__OwenSound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 08.19.06 - 08.19.06 CHECKED BY EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
£ 4| 2 | STANDARD® DYN.CONEO [pastic MATURAL jqup| & | REMARKS
= w235 B 20 40 60 80 100 [|UMT  eonrenr LMT| S O 8
3| & g |=E| 2 : : ; ; ¥ We w w, | 2% | cransize
ELEV a|8| w)| 23 |25| S [SHEARSTRENGTHkPa
DESCRIPTION (sl & | 2|28 £ F— DISTRIBUTION
DEPTH e E [ > |38 = [o UNCONFINED + FIELD VANE Y (%)
gl = z [E°| @ [e QUCKTRIAXAL X LABVANE WATER CONTENT (%)
230,56 Ground Surface & 20 40 60 80 100 020 30 knm® [GR sA I cL
238% FILL - 300mm sand and gravel
= G a0[ ~(shoudergrave) __ ~ - 1 AUGER e
230
2| s8s | 12 o 219 | 2 12 51 35
(86)
229
3| ss| 7 )
4 | 88 1" 228 a
FILL
Brown, moist, loose lo compact,
consisling of sand and gravel mixed
with silty clay, some organics 5| 88 12 D 207 1 16 47 36
(83)
227
6| ss | 11 o
226
7| ss 11 o
| 22492 8|ss | 19| ¥ 225 ¢
22?_'23 wet sand and gravel | *
594 wet silt
Brown 36l o | ss | = e
—=—  Clayey SILT to Silty CLAY TILL (CL to
CL-M0D) 224 8
Moist, very stiff to hard, with \
Grey  embedded sand and gravel 25+
10| ss | es @ °
22324
7.32 Water laval
End of borehole measured at
5.55mat
completion
+3, %3, Numbersreferto 5150 ;o oNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-1EG2.GP] ONTARIO MOT.GDT 09/26/07

Ministry of . .
@ Transpriyortatuon Foundalion Design
Ontario

RECORD OF BOREHOLE No C15-2 1 OF 1 METRIC
W.P. _GWP 408-94-00 LOCATION Culvert No. 15 Northing - 4900478, Easting - 379541 ORIGINATED BY _RB
DIST _ OwenSound HWY 21 BOREHOLE TYPE 100mm SST Auger COMPILED BY JL
DATUM Geodatic DATE 09.19.06 - 09.19.06 CHECKED BY EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
fi,| 2 | STANDARD® DYN.CONEO [pusstic MATURAL jquip| | &= [ REMARKS
E w |£5] & 20 40 60 80 100 [“MT  content UMIT| 5 O &
9e = e Ve w w | 38 | cranseze
Bl & -l Z g a g SHEAR STRENGTH kPa [ —1 DISTRIBUTION
DEPTH DESCRIPTION 5315|538 £ [o unconenen  + FELDVANE Y &
=2 z €©O| W (e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
226.22| Greund Surface w 20 40 60 80 100 10 20 30 kNim® |GR SA SI CL
0.00
1|ss| s 226 | 5
FILL - 1.37m topsoil and topsoil fill
2|ss| 7 g o 176 |1 20 45 24
P : 225 0
221.%3 wet silty sand seam |||’ 100
168 J 3| ss | 17 o] o
Brown
" Clayey SILT to Silty CLAY TILL (CL to i 224 =
CL-ML) < .
Moist, very stiff, witlh embedded sand 14 Ss 2% 4 i / 5 28 5(()69;9
Grey and gravel e;
il 125
1 5 | ss | 28 223 5
222.71 a0kt (0]

351 Eng of borehole Wolriewd,
1.2mat
completion

+3,x3; Numbersreferto 150\ oNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C15-3 1 OF 1 METRIC
W.P. __GWP 408-94-00 LOCATION Culvert No. 15 Northing - 4900519, Easting - 379516 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.19.06 - 9.19.06 CHECKED BY EC
SOIL PROFILE SAMPLES x w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]125] @ |SHEARSTRENGTHkPa =
DESCRIPTION =1 s & < zZ = = 00— DISTRIBUTION
DEPTH é ) “ > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
225.70| Ground Surface “ 20 40 80 8 100 102 3% kN/m® JGR SA sl cL
0.00
550mm Topsoil and Topsoil FILL. 1 SS 7 (<] 5 29 42 24
2518 (66)
0.55
225
. spoon empty,
SAND and SILT (SM to ML) TH 2 SS 11 o auger sample
Brown, wet, compact. 1.
2418 1
1.52 ryry 225
Brown g g ]3 SS 33 224 ©
- &
A1
() £Y
Clayey SILT to Silty CLAY TILL (CL 44 505+
to CL-ML) Al 4| ss | s7
Moist, hard, with embedded sand P8 a
Greyand gravel. ) F 223
e
GYES
- g 225+
2151 5 SS 52 of | 24.3 1 11 43 45
222.19 L1 (88)
3.51 Borehole dry
End of Borehole. and open at

completion.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - : -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 0
95 - _
1
—
El) //i: 1 = 10
85 /?;; L1
K
// /
80 /E 20
o] /‘(
75
70 A 30
K~
bg
65
60 y 40
o
2 ) o
umj 55 4 /( f_f
= o g/ /r”} -
= =
g % P LEGEND z
xr 45 i 8
g 1 BH SAMPLE SYMBOL o
40 )'/ ” 60
e C15-1 076 °
35 A /ﬁ/
= LA c151 | 3.05 X
30 “ 70
4
4 c15-2 0.76 A
25
LA C15-3 0.00 *
20 42 80
15
10 El)
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C15-1

Ministry of
Transportation

Ontario

FILL

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 /,_*_, 0
) P L’f*—_’
90 10
a/m/ B2
85 = y -
1
80 X /‘/ 20
S b /./
70 mr / 30
65 }
60 )ﬁ/ 40
o
2 / o
@» 55 z
Q =
< ]
a [i4
— 50 'i // 50 -
Z z
i LEGEND i
g 45 Q
& BH SAMPLE SYMBOL o
40 60
g/ C15-2 2.29 )
35
/.’ C15-3 3.05 X
30 /., 70
N
25 /./ >
20 = 80
15 Ll
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C15-2

Ministry of
Transportation

Ontario

CLAYEY SILT TO SILTY CLAY TILL (CL-ML TO CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60

50 v

CH

40
& cl
X
w
@)
P
E 30
Q
'_
(%)
3
o CL

LEGEND
/ BH SAMPLE SYMBOL
20
C15-2 2.29 ®
m C15-3 3.05 X
/ MH OH
10 //
R
———————— > M ol
s
ML .7 ML oL
0
0 10 20 30 40 50 60 70 80 ) 100
LIQUID LIMIT %
Ministry of PLASTICITY CHART FIG No C15-3
Transportation

Ontario

CLAYEY SILT TO SILTY CLAY TILL (CL-ML TO CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-1EG2.GP] ONTARIO MOT.GDT 09/26/07

Ministry of " .
@ Trans;rayo Ration Foundation Design
Ontario

RECORD OF BOREHOLE No C16-2 1 0F 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 16 Northing - 4900887, Easting - 379746 ORIGINATED BY _ RB
DIST_ OwenSound HWY 21 BOREHOLE TYPE 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 09.20.06 - 08.20.06 CHECKED BY EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
i g z STANDARD @ DYN.CONEO russtic wATHERE  iaun| | & REMQRKS
k= 0 LIMIT IMIT 3]
§ < g ; E a 20 40 60 80 10 " con;em " z g | oranse
T, & S 2|28 2 |SHEAR STRENGTH kPa —_— DISTRIBUTION
DEPTH DESERIETION 2|3/ £ | 35|38 = |ouvconrneD  + FELDVANE ¥ (%)
£z Z |E°| @ [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
23346, Ground Surtace = 20 40 80 80 100 10 20 30 kwm' [GR SA s CL
0.00f )| - 380mm sand and gravel |
| 233.08| _ (shouldergravel) 1 AUGER o 38 39
038 - - 233 (23)
2|ss| 7 F——aq 213 |16 23 39 22
FILL -
Brown, moist, loose, consisting of silty 61
clay wilh embedded sand and gravel, 232
trace organics
3|ss | 10 o
L2RUBR o e e e
213 ’ -
55
suffffds] 4 | ss | s 2311 (o]
]
— -0
Silty CLAY TILL (CL) 797 450
Brown, moisl, with embedded sand ] 5 | ss a4 ] o
and gravel, A 230
hard (4444
'};/7
ol gzs
229,19 :" §7] 5] S ®
: z 15
427 Eng of borehote mh::a dry.end
completion.
+8, %3, Numbersreferto 5180 )\ coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensilivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of : :
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No C16-1 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 16 Northing - 4900895, Easting - 379730 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.20.06 - 9.20.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
= n |23| 3 20 40 60 80 100 [UMIT  content LMT) Z O &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV lE| & | 2|28]| & [SHEARSTRENGTHKPa A . , 2 | DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y )
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
232.08| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 A 5]
TOPSOIL - 300mm. o 232
j23178) o T N 1 SsS 8 o
0.30 77
7
"1
%-_, x 200
very stiffff4f] 2 | ss | 25 E i 225 |0 5 55 40
R 77/ 231 = L (95)
7
I4
VI
vh9% 200
Silty CLAY TILL (CL) 2% A I o
Brown, moist, with embedded sand %%
and gravel. @/ ¢ 230
] 200
P 4| ss | 44 —— 236 | 2 15 52 31
Feha (83)
%
4% 229
A 125
very stiffpy 5| ss| 2 ‘ o
228.57 %47
3.51 Borehol dry and
End of borehole. open at
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C16-3 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 16 Northing - 4900885, Easting - 379756 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.20.06 - 9.20.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
= n |23| 3 20 40 60 80 100 [UMIT  content LMT) Z O &
Sl w|=2] z L L L L L W, w w | 34 | cramsize
ala| ¥ | 2]25] © |SHEARSTRENGTH kPa ° - =
ELEV DESCRIPTION |2 & = |1z2| E —0———— DISTRIBUTION
DEPTH (S| F > |38| < |© UNCONFINED  + FIELD VANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
232.26 Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00
1|ss| 8 232 5
FILL - 910m topsoil and topsoil fill.
(23138
0.91 ¥ 2| ss | 13 o
Dark Brown § .M
| some Ol’gd.ﬂ_lCh /] 231
% 25+
] 3| ss | 53 +— 234 |1 20 52 27
4 (79)
Silty CLAY TILL (CL) 995
Brown, moist, stiff to hard, with 775 230
embedded sand and gravel. 474 200
] 4 | ss | 36 o
YV
W
’
4981 100
497 5 | ss | 28 229 O i 225 0 11 56 33
228.75 - (89)
3.51 Borehole dry
End of borehole. and open at
completion.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 28.5mm 53.0mm 75.0mm
100 0
95
/:f
L) 10
85 /H’ /
80 20
il ]
75 B
a /
70 = / 30
65 /./
o
2 f 2
@ <
g X r 5
L 50 /,E/ 50.“_‘
g X jos LEGEND g
x 4
& m/ d BH SAMPLE SYMBOL o
40 60
A //' C16-2 0.00 )
35
X /0/ C16-2 076 X
30 70
1 /./
25
20 80
m/
15
10 L)
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C16-1

Ministry of
Transportation

Ontario

FILL

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

0

20

30

40

50

PERCENT RETAINED

60

70

80

920

100

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
|||| |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 /‘"ﬁ - :_,,’?L
95 .A/ —
% /l/ /*/
s T
85
80
/(
75
odl =
” el
i} ) el
|
60 I
2 o ){ A
7 *
o
L 50
P4
§ i - !l LEGEND
& BH SAMPLE SYMBOL
40 i
A
v c6-1 | 076 °
35
¢ 74 C16-1 2.29 b4
30
P C16-3 1.52 A
| 2
& C16-3 3.05 *
20
15
10
5
0
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e

MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
Transportation

Ontario

GRAIN SIZE DISTRIBUTION
SILTY CLAY TILL (CL)

FIG No C16-2

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60
50 /
CH
40
X o]
x
[11)
[a]
Z
E 30
O
|_
7]
S
cL
i} LEGEND
/ BH SAMPLE | SYMBOL
20
C16-1 0.76 )
C16-1 2.29 X
®
/ C16-3 152 A
MH OH
m C16-3 3.05 *
10 A /
S N
———————— > M ol
7
ML .7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100}
LIQUID LIMIT %
PLASTICITY CHART FIG No C16-3

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C17-1 1 OF 1 METRIC
W.P. _GWP 408-94-00 LOCATION Culvert No. 17 Northing - 4901268, Easting - 379971 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.20.06 - 9.20.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]125] @ |SHEARSTRENGTHkPa =
DESCRIPTION 1Sl & - EL —o———1 DISTRIBUTION
DEPTH <3| % > 38| < [o UNCONFINED  + FIELD VANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
224.99| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00
FILL
Brown to black, moist, compact to 1 SS 13 [ N | 1 17 47 35
very dense, Mixed FILL consisting \ (82)
of cobbles, gravel, sand, silt, silty \
224.23 clay and topsoil.
0.76 ™~
cobbles 2 | ss | 100+ 224 3 2 51 36 11
(47)
122347 Y
152 N
SAND (SP) 3| ss | 18 o
Grey, saturated, compact, some ”
silt, trace gravel. 223
122278 -
2.91 E§P -
4141 4 | ss | 33 | 219 |7 24 49 20
Clayey SILT to Silty CLAY TILL 71 (69)
(CL-ML to CL) 182
Grey, moist, hard, with embedded CAE 222
sand and gravel. |1
1414 025+
I 5 | ss | o2 e 3
221.48 s
3.51 Water level
End of borehole. measured at
1.5m at
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C17-2 1 OF 1 METRIC
W.P. __GWP 408-94-00 LOCATION Culvert No. 17 Northing - 4901284, Easting - 379961 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.20.06 - 9.20.06 CHECKED BY EC
SOIL PROFILE SAMPLES | o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]125] @ |SHEARSTRENGTHkPa =
DESCRIPTION =1 s > < zZ = = 00— DISTRIBUTION
DEPTH é S T > 8 e} ; O UNCONFINED + FIELD VANE 'Y (%)
=l = z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
230.94| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00
FILL 1 AUGER o 43 45 12)
Brown, moist, sand and gravel
(shoulder gravel).
230.03
0.91 2| ss | 20 230 5 9 22 46 23
(69)
3 SS 17 ﬁ [
229
4 SS 20 o
228
5 SS 49 <} 30 30 27 13
(40)
227
6 SS 28 (o)
FILL
Brown, moist, compact to very
dense, consisting of silty clay, sand
and gravel, asphalt pieces, trace to
some organics.
7 SS 35 o
226
8 SS 47 o 33 43 17 7
(24)
225
9 SS 15 ‘ o]
— \V4
224
10| ss | 12V q
saturated sand 300
and gravel
layer
|22302) _ 11 SS 43 . o
792 31 223
Arl
11
<) 225+
135/
Q g 12| SS 300 b
il 222
Clayey SILT to Silty CLAY TILL Pl 2
(CL-ML to CL) g
Grey, moist, hard, with embedded ; ES 225+
sand and gravel. 17 13| ss | 10¥ P
ayad 300
A4
Ay
4 44
L 221 o5t
he] 14 | ss | s0 ] °
220.58 a
10.36 Water level
End of borehole. measured at
6.7m at
completion.
+3,x3; Numbersreferto 150 )\ coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C17-3 1 OF 1 METRIC
W.P. GWP 408-94-00 LOCATION Culvert No. 17 Northing - 4901293, Easting - 379936 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.20.06 - 9.20.06 CHECKED BY EC
SOIL PROFILE SAMPLES v w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
2lel L |8 |2E] 2 L . e L We w w | 52 | cransize
ELEV = o 2125 O |SHEAR STRENGTH kPa
DESCRIPTION =1 s > < zZ = = 00— DISTRIBUTION
DEPTH S|S| F | >|38]| < |© UNCONFINED  + FIELD VANE Y )
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
224.97| Ground Surface u 20 40 6 & 100 10 20 30 kN/m® |GR SA SI CL
0.00
1 SS 16 [¢]
FILL
Brown to grey, moist to wet, loose 2 SS 7 224 i
to compact, consisting of clayey silt
to silty clay, trace organics.
3 SS 8 [¢]
2
2084 223
2.13 414
AL 150
1] 4| ss | 15 0
Clayey SILT to Silty CLAY TILL ZgEy \v4
(CL-ML to CL) RN ~
Grey, moist, very stiff, with I 222
embedded sand and gravel. 1014 &
e 150
& 4] 5| ss| 26 b 254 |10 25 49 17
) (65)
221.46 |
3.51 Water level
End of borehole. measured at
2.7m at
completion.
+3,x3; Numbersreferto 150 ;\coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ministry of
Transportation

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250pr|n 425um 850pm 2.00m|m 4.75mm L 13.2mm 2@ 5mm 53.0mr|'n 75.0mm
100 /_l/ /"_ _7!7’ 0
95 ] =
. /./ /;(//E /“/ .
L P // /
85
80 "/./ all / 4 / 20
T, 7
75 {
70 / (// ), / / 20
65 /‘/ B / // / //
60 /.’/ H 4 / 40
2 ./ x/ - A z
uwj 55 ] { =
< ,./ L1 } o
L 50 S e = ] P - 50 -
= [
§ " o » )1 T LEGEND g
Hd od / —1 / p'd BH | SAMPLE SYMBOL i
40 60
. ) e < C17-1 0.00 °
. = }/ d{ s / .
d C17-1 0.76 X
30 —./ /@ / A 70
wd =5 /4( c172 | 0.00 A
25 e
< /(E: C17-2 0.76 *
g B Bedl ci72 | 3.05 ® ”
15 P L1 | A /Q__/@’ *
/
L | S c172 | 533 o
10 —% | . 9 1 )
| =T
5|
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C17-1

Ontario

FILL

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60

50 v

CH

40
) Cl
X
w
a
Z
E 30
S)
|_
(7]
S
o CL

LEGEND
/ BH SAMPLE | SYMBOL
20
C17-1 0.00 o
® / MH OH
10 /
———————— 7 MI Ol
Ve
ML .7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
Ministry of PLASTICITY CHART FIG No C17-2
Transportation

Ontario

FILL

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13,2mm 26.5mm 53.0mm 75.0mm
100 0
95
20 ;&/ 10
85
//i:/
80 Aj 20
75 /‘/
70 /i/ 30
65
60 40
o
2 & 2
@» 55 z
Q =
< ﬂ L
o [i4
L 50 }; 50
z z
7 . o A LEGEND .
& A/ BH SAMPLE SYMBOL o
40 60
L C17-1 2.29 °
35 H
C17-3 3.05 X
30 //ﬁ 70
A
25 -
%
L& Pa
20 80
o L1
15
10 20
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C17-3

Ministry of
Transportation

Ontario

CLAYEY SILT TO SILTY C

LAY TILL (CL-ML TO CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60
50 /
CH
40
© cl
x
[11)
[a]
z
E 30
O
|_
7]
S
cL
- LEGEND
BH SAMPLE | SYMBOL
20
C17-1 2.29 °
C17-3 3.05 X
/ MH OH
10 /
________ e ,/
———————— > M ol
7
ML .7 ML oL
0
0 10 20 30 40 60 70 80 90 100}
LIQUID LIMIT %
PLASTICITY CHART FIG No C17-4

Ministry of
Transportation

Ontario

CLAYEY SILT TO SILTY CLAY TILL (CL-ML TO CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C18-1 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 18 Northing - 4902090, Easting - 380386 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.20.06 - 9.20.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
= n |23| 3 20 40 60 80 100 [UMIT  content LMT) Z O &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV ilg| & 2 |2a| 2 [SHEARSTRENGTHkPa .~ o 2 | DISTRIBUTION
DEPTH DESCRIPTION < S| S 38| < |o UNCONFINED  + FIELD VANE Y )
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
233.73| Ground Surface “ 20 40 80 8 100 102 3% kN/m® JGR SA sl cL
0.00
FILL - 410mm sand and gravel
233.32 (shoulder gravel). 1 AUGER o 31 4
o041 T T T T T T T (29)
233
FILL 2 | ss 16 o 225 4 22 4%759
Brown, moist, compact, consisting
of clayey silt to silty clay with
embedded organics, sand and
gravel.
3| ss | 14 232 o
23160
2.13
4 | 8S 13 o
SILT to Sandy SILT (ML) 231
Brown, moist to wet, compact to
very dense, trace clay, occasional
silty clay seams and layers. 2
5| Ss 33 °
229.92 _ bl 230
3.81 ilty clay scamAF
229.62 silty clay seamig#H 6 | ss | s0 o
4.11
Water level
End of borehole. measured at
3.2m at
completion.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Sensitivity

Ontario
RECORD OF BOREHOLE No C18-2 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 18 Northing - 4902084, Easting - 380402 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.21.06 - 9.21.06 CHECKED BY EC
SOIL PROFILE SAMPLES | o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
ELEV lE| & | 2|28]| & [SHEARSTRENGTHKPa A . , 2 | DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
232.71| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
W\,
0.00f  toPsOIL - 200mm. 2 1
A 1| ss | 8 I 5 18 47 30
9994 (77)
%9
Silty CLAY TILL (CI) 232
Brown, moist, stiff, with embedded / /
sand and gravel. . 1 o ss 11 b
14
2134 ;
1.37 17
(1] 3| ss | 37 231 A 0 41 52 7
il 59
Sandy SILT (ML) i (59)
Brown, moist, dense. [
2012 1] 4| ss | 33 o
2.59 ; 5 230
Clayey SILT TILL (CL-ML) s
Grey, moist, hard, with embedded 12 la
sand and gravel. afl] 5 | ss | 40 b — 251 | 2 21 55 23
_22&22 ______________ A (77)
3.51 Borehole dry
End of borehole. and open at
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C18-3 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 18 Northing - 4902096, Easting - 380383 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.21.06 - 9.21.06 CHECKED BY EC
SOIL PROFILE SAMPLES x w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
= o J12a O |SHEAR STRENGTH kPa =
ELEV DESCRIPTION =ls & < |Z2 % = 0 DISTRIBUTION
DEPTH é S [ > 8 e} ; O UNCONFINED + FIELD VANE 'Y (%)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
232.48| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
99 TopsolL - 300 S 45
- 300mm. e
232181 o © —— 1 SS 10 o I 1 16 51 32
0.30 - (83)
trace organics 7 232
Silty CLAY TILL (CI) — YA
Brown, moist, stiff, with embedded
sand and gravel. A
4 o
23030 2 | ss 12
1.14
231
3| Ss 25 H 21.8 0 14 72 14
(86)
SILT to Sandy SILT (ML) z
Brown, moist to saturated, compact Ik
to dense, occasional silty clay 1
partings. L 4 SS 39 230
. 5| Ss 22 °©
228.97 Tl 2920
3.51 Water level
End of borehole. measured at
2.1m at
completion.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY & SILT SAND GRAVEL
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13,2mm 26.5mm 53.0mm 75.0mm
100 0
% /;-
P ,/
90 /H’ / 10

. £ .
2 7/

70 30

65 )ﬂ
60 ‘/ 40

PERCENT RETAINED

% 55 H//m
(%]
g /‘/
L 50 50
g pod LEGEND
xr 45
& X - BH SAMPLE SYMBOL
40 » /'r 60
% C18-1 0.00 [ ]

35
X " c181 | 076 b
30 / = 70

25 X

20 80

15

10 90
5

0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e

MINISTRY SIEVE DESIGNATION ( Imperial )

ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Q) Forie GRAIN SIZE DISTRIBUTION FIG No C18-1
) FILL GWP 408-94-00

Ontario

Highway 21-Kincardine to Tiverton




78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

PERCENT RETAINED

CLAY & SILT SAND GRAVEL
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 ’_,_,*, /__’_*__ 0
95 —
.. /l,_,/*’
) 10
o5 A
/J= i
80 20
75
70 30
65 = M—ﬂ/
60 X % / 40
2 . > 4
[9]
(%]
: s
L 50 ? 50
5 ﬁ/ LEGEND
o
& ¥ /.l BH SAMPLE SYMBOL
40 % 60
4% C18-2 0.00 @
s bt
/ C18-3 0.00 X
30 70
o
20 80
15
10 20
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e

MINISTRY SIEVE DESIGNATION ( Imperial )

ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Transportation

Ministry of GRAIN SIZE DISTRIBUTION FIG No C18-2

At SILTY CLAY TILL (Cl) GWP 408-94-00
Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60
50 /
CH

40
=® cl
x
[11]
[a]
Z
E 30
O
'_
7]
S

cL
i} LEGEND
/ BH SAMPLE | SYMBOL
20
c18-2 0.00 )
®
c18-3 0.00 X
/ MH OH
10 /
S N
———————— > M ol
7
ML .7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No C18-3

Ministry of
Transportation

Ontario

SILTY CLAY TILL (Cl)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 5 10 20 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
100 | | | | |||| 53um 106um 250pm 425um SEO;Jm 2&0mm 4é5mm 13.2mm 26.5mm 53.0mm 75.8mm
95
90 "/ / 10
85 /
80 20
75 /
70 w/ /‘ 30
65
60 40
o
2 o
® 55 z
Q =
< / W
a [i4
~ 50 50 ~
& /’ LEGEND &
g 45 Q
& BH SAMPLE SYMBOL o
40 60
/RT c18-2 152 °
35
C18-3 1.52 X
30 . / 70
® /{ /"
20 80
/Jl’
15
L //./
10 —] 90
/
5 —e—
0 100
1 2 5 10 20 40 270 200 140 100 60 50 40 30 20 16 10 8 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C18-4

Ministry of
Transportation

Ontario

SANDY SILT TO SILT (ML)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60
50 /
CH

40
X o]
x
[11)
[a]
Z
E 30
O
=
7]
S

cL
i} LEGEND
/ BH SAMPLE | SYMBOL
20
c18-2 1.52 )
c18-3 1.52 X
/ MH OH
10 /
CL-ML W
———————— = M ol
ﬂm .7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100}
LIQUID LIMIT %
PLASTICITY CHART FIG No C18-5

Ministry of
Transportation

Ontario

SILT TO SANDY SILT (ML)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ontario

CLAYEY SILT TILL (CL-ML)

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm l 13.2mm 26.5mm 53.0mm 75.0mm
100 /’l'/‘/_/—a—" 0
95 /l-/
90 10
85
80 /./ 20
75 /
70 30
65
60 40
o
2 /./ g
@» 55 z
Q =
< ]
a [i4
~ 50 / 50 ~
& LEGEND &
g 45 Q
& / BH SAMPLE SYMBOL W
40 60
C18-2 3.05 @
35 /./
30 ¢ 70
pat
25
Pz
20 80
15
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
Minisry of GRAIN SIZE DISTRIBUTION FIG No C18-6
V Transportation
GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60

50 yd

CH

40
< cl
x
w
)
z
E 30
S
'—
(%)
3
o CL

LEGEND
/ BH SAMPLE SYMBOL
20
C18-2 3.05 ®
/ MH OH
10 /
CL-ML ‘ W
———————— > M ol
s
ML .7 ML oL
0
0 10 20 30 40 50 60 70 80 ) 100
LIQUID LIMIT %
Ministry of PLASTICITY CHART FIG No C18-7

Transportation

Ontario

CLAYEY SILT TILL (CL-ML)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Tr.

-ansportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C19-1 1 OF 1 METRIC
W.P. _GWP 408-94-00 LOCATION Culvert No. 19 Northing - 4902189, Easting - 380460 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.21.06 - 9.21.06 CHECKED BY EC
SOIL PROFILE SAMPLES x w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]125] @ |SHEARSTRENGTHkPa =
DESCRIPTION 2] & - EL —o———1 DISTRIBUTION
DEPTH <3| % > 38| < [o UNCONFINED  + FIELD VANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
233.64| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 T
TOPSOIL - 610mm. 1]18ss | 8 T o
233.03 XY
Coe T T T T~ 4745 233
Silty Clay TILL (CL) %Y
Brown, moist, stiff, with embedded %98
Wil 2| ss | o o 213
23250| _sandandgravel. l%79¢
114 T
232
3|ss| 9 o
AVA
SILT to Sandy SILT (ML)
Brown, moist to saturated, loose to
dense, occasional silty clay 4 ss 19 ° 223
partings. -
231
5| ss | 37 o
230.13
3.51 Water level
End of borehole. measured at 2m
at completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of : :
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No C19-2 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 19 Northing - 4902191, Easting - 380453 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.21.06 - 9.21.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
2G5 w |8 =E| z ! ! . ; . W w w | 54 | cRANSIZE
ELEV = 2125 O |SHEAR STRENGTH kPa
DESCRIPTION =ls & < zZz = 0 DISTRIBUTION
DEPTH é S [ > 8 e} ; O UNCONFINED + FIELD VANE 'Y (%)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
234.92| Ground Surface “ 20 40 80 8 100 102 3% kN/m® JGR SA sl cL
0.00 FILL - 300mm sand and gravel
234621 _ (shoulder gravel).  __ _ _ _ _ _ | 1 hUGER o 42 a1
0.30 17)
FILL
Brown, moist, compact, consisting 2 ) 20 234 o 20.4 2 15 54 29
of clayey silt to silty clay with (83)
embedded sand and gravel.
23324y ]
1.68 ) ¥¥] 3 | Ss 11 o
23204 Bured TOPSOIL-300mm. |- 233
1.98 AP
X
Silty Clay TILL (CL) ¢
Brown, moist, firm, with embedded f, 4 SS 7 °
sand and gravel. A
j23187 14/ 232
3.05 \VA
5| Ss 14 - o
SILT to Sandy SILT (ML)
Brown, moist to saturated,
compact, occasional silty clay
partings. 231
6| ss | 23 "}
230.65
4.27 Water level
End of borehole. measured at
3.2m at
completion.
+3,x3; Numbersreferto 150 )\ coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of : :
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No C19-3 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 19 Northing - 4902204, Easting - 380429 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.21.06 - 9.21.06 CHECKED BY EC
SOIL PROFILE SAMPLES x w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
= n |23| 3 20 40 60 80 100 [UMIT  content LMT) Z O &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV ilg| & 2 |2a| 2 [SHEARSTRENGTHkPa .~ o 2 | DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
232.71| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 N
TOPSOIL - 300mm. 49
23241 o — 1] ss | 186 o I 0 16 46 38
0.30 77 84)
trace organics %
¢ 232
79 87.5
41 2 | ss | 10 o b
995
I4
Silty Clay TILL (CL) ;7 A
Brown, moist, stiff to hard, with f ¥ 231 162.5
embedded sand and gravel, ] 3 SS 27 T 226 0 12 58 30
occasional fine sand partings. 494 (88)
777
] 25+
2 4 | ss | 36 o
7578 230
229.66 _w
3.05
wet silt layer 5| ss | 15 J o 233 | 0 14 64 22
229.20 (86)
3.51 Borehole dry
End of borehole. and open at
completion.
spoon wet @
3.05m.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ontario

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm _ 425pm 850um 2.00mm/41;5an_’_’Hmm’/2&5mm 53.0mm 75.0mm
100 0
95 /;V_,_ /*’
||
) 10
85 &/
3 /
80 / 20
75 /
70 2 30
X1 /
65 /
60 40
o
umj 55 & E
& ¥
L 50 50 ~
@ 2 LEGEND &
xr 45 8
g X / BH | SAMPLE SYMBOL w
40 60
1 C19-2 0.00 ®
35
/ C19-2 0.76 X
30 70
L /./
25 — {8
20 / 80
o |
15
10 20
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No C19-1
V Transportation
GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY & SILT SAND GRAVEL
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 0omm 4 Z5mm l 13.2mm 26.5mm 53.0mm 75.0mm
100 //*:;w—_—: L 0
95
90 A 10
/ n//./
85 /.,
80 20
75
70 / 30
65
60 ; /w 40
o
2 55 z
2 | X g
: 1 2
L 50 5 i 50
z LA )ll( =
7 y LEGEND g
g 45 Q
o
& 1 )x BH SAMPLE SYMBOL o
40 60
N C19-3 0.00 @
35
C19-3 1.52 X
30 70
L1
25 x]
20 80
15
10 20
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e

MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
Transportation

Ontario

GRAIN SIZE DISTRIBUTION
SILTY CLAY (CL TO ClI)

FIG No C19-2

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60
50 /
CH
40
=® cl
x
[11]
[a]
Z
E 30
O
'_
7]
S
cL
i} LEGEND
BH SAMPLE | SYMBOL
20
C19-3 0.00 )
C19-3 1.52 X
/ MH OH
10 m /
S N
———————— > M ol
7
ML .7 ML oL
0
0 10 20 30 40 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No C19-3

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL TO ClI)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY & SILT SAND GRAVEL
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um Sstm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 4 0
95
90 10
85
80 20
75
70 /‘/ 30
65 /i/
60 40
10) o
Zz /.1 g
® 55 z
Q =
< L
a [i4
~ 50 / 50 ~
P4
@ LEGEND &
45 ®)
x 4
L
o /./ BH SAMPLE SYMBOL o
40 60
8/ C193 3.05 °
35
30 70
» y'd
20 80
15
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e

MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
Transportation

Ontario

GRAIN SIZE DISTRIBUTION
SILT (ML)

FIG No C19-4

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C20-1 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 20 Northing - 4902297, Easting - 380491 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.21.06 - 9.21.06 CHECKED BY EC
SOIL PROFILE SAMPLES | o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]125] @ |SHEARSTRENGTHkPa =
DESCRIPTION =1 s & < zZz = 00— DISTRIBUTION
DEPTH é ) “ > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
235.01 Ground Surface “ 20 40 60 80 100 1020 3 kN/m® JGR SA sl cL
0.00 T
TOPSOIL - 610mm. 11 8s | 10 P
23440 Y
0.61 TIT
~ organic| |4, 125
233.94 inclusions| | |1 2 [ ss | 7 234 o 0 23 46 31
1.07 silty clay layer AAK (76)
23371 silty clay layer 2
1.30 1)
3 SS 16 e} 0 12 63 26
(88)
233
SILT to Sandy SILT (ML)
Brown, moist to wet, loose to
compact, occasional to frequent
silty clay partings, seams and 4 SS 23 °
layers.
232
] 5 SS 15 l <} 0 9 71 20
231.50 changing to grey FF 91)
3.51 Borehole dry
End of borehole. and open at
completion.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C20-2 1 OF 1 METRIC
W.P. __GWP 408-94-00 LOCATION Culvert No. 20 Northing - 4902296, Easting - 380497 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.21.06 - 9.21.06 CHECKED BY EC
SOIL PROFILE SAMPLES x w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
2G5 w |8 =E| z ! ! . ; . W w w | 54 | cRANSIZE
ELEV = 2125 O |SHEAR STRENGTH kPa
DESCRIPTION =1 s & < zZ = = 00— DISTRIBUTION
DEPTH é ) “ > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
235.98| Ground Surface “ 20 40 80 8 100 102 3% kN/m® JGR SA sl cL
0.00 FILL - 300mm sand and gravel
 235.681 _ (shouldergravel)  __ _ _ _ _ _ | 1 hUGER ° 56 34
0.30 10)
2 SS 14 235 © 70 27
FILL (©)
Brown, moist, compact, consisting
of clayey silt to silty clay and sand
and gravel, trace organics.
3 SS 10 [¢]
234
1233601
2.99 4745 175
Wi 4 | ss | 20 o
7
49
Silty CLAY TILL (CL) A 233
Brown, moist, very stiff, with Lf/ / o5
embedded sand and gravel. 9 5 ss 20 ® °
4929
ro
232.17 7775
3.81
grey silt layer 6 | SS 18 232 o
231.71
4.27 Borehole dry
End of borehole. and open at
completion.
+3,x3; Numbersreferto 150 )\ coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of : :
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No C20-3 1 OF 1 METRIC
W.P. _GWP 408-94-00 LOCATION Culvert No. 20 _ Northing - 4902286, Easting - 380512 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.25.06 - 9.25.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
ELEV lm| ¥ | 2 ]125] @ |SHEARSTRENGTHkPa =
DESCRIPTION ElS| £ |1 2122 E —o———1 DISTRIBUTION
DEPTH S|S| F | >|38]| < |© UNCONFINED  + FIELD VANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
235.24| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 T
TOPSOIL - 560mm. 1|ss| s 235 °
(23468 e
0.56 4775
7 g 100
12| ss | 13 ) q 3 17 43 37
7 (81)
057 234
V47 125
Brown CLF 3 | ss | 34 e 231 | 3 18 52 27
Silty CLAY TILL (CL to CI) K (79)
Moist, stiff to hard, with embedded %
sand and gravel, occasional silt 17
layers. 05 233
79 125
%] 4 | ss | 16 o
ﬁ 2
995
l_ —_
14
Grey a 4 5| ss | 10 232 i i 0 3 49 48
231.73 A ©n
3.51 Borehole dry
End of borehole. and open at
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 28.5mm 53.0mm 75.0mm
100 0
95 J /
L) 7. 10
85 /
80 / 20
75
70 30
65 /'/
60 5 40
o
@ 55 z
Q =
2 / |/ .
o [i4
L 50 7 50
z z
8 .. / /X LEGEND :
& B}( SAMPLE SYMBOL o
40 60
}2/20-2 0.00 @
35
C20-2 0.76 X
30 70
® B
20 — j'/ 80
—
15 L o———
e | x|
10 *— n/ El)
5 /E
X
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C20-1

Ministry of
Transportation

Ontario

FILL

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ministry of
Transportation

SAND GRAVEL
CLAY & SILT " - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm ﬁpm pum /Z%U:nm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 /.——l 0
9% n/ j ]
L1
90 /E ¥ o 10
/ i y o
85
80 /./‘/ 20
75 T
70 30
P4
65 )xr ,'/
60 40
) 2d 2
= z
®» 55 z
Q =
< L
o [i4
~ 50 50 ~
& LEGEND &
g 45 Q
L
o /.1 BH SAMPLE SYMBOL o
40 /‘ 60
1 C20-1 0.76 @
35
C20-1 1.52 X
30 /j 70
25 o’
20 bl 80
15
10 20
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C20-2

Ontario SILT WITH CLAY PARTING SEAMS & LAYERS (ML)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 8§0pm 2.90mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
” /"'P—’_/_‘—d_t_ ‘/;_—253 0
95 »= ;;Z:
L —
90 A 10
/‘{
85 Lo
80 20
/
75 /(
70 30
X
65 ’/ ‘//
7 il
60 40
z z
g « o | 5
a o 4
L 50 50
é L LEGEND é
i * d BH SAMPLE SYMBOL i
o
ol o ||| |X .
d c203 | 076 °
35
e c203 | 152 X
30 70
L C20-3 3.05 A
25
X
20 80
15
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C20-3

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL TO ClI)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60
50 /
CH
40
=® cl
x
[11]
[a]
Z
E 30
O
'_
7]
S
cL
B} LEGEND
BH SAMPLE | SYMBOL
20 m /
C20-3 1.52 )
C20-3 3.05 X
/ MH OH
10 @ /
S N
———————— > M ol
7
ML .7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No C20-4

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL TO ClI)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-1EG2.GP] ONTARIO MOT.GDT 09/26/07

Ministry of
Transportation

Ontario

Foundation Design

W.P. _ GWP 408-24-00

DIST ___OwenSound HWY 21

RECORD OF BOREHOLE No C21-1

LOCATION

Culvert No. 21

Northing - 4902572, Easting - 380628

_. BOREHOLE TYPE

100mm SST Auger

METRIC

ORIGINATED BY _RB
COMPILED BY JL

Sensitivity

DATUM Geodetic 09.21.06 - 09.21.06 CHECKED BY EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
B,| 2 | STANDARD® DYN.CONEO woup| & | REMARKS
E PR ET AR 20 40 8 80 100 umiTl S © &
Qg L | 8 |2E| 2 T e — w | 28 | cransie
ELEV SEERITION glz| o | 2 (28] 2 |SHEARSTRENGTHkPa S DISTRIBUTION
DEPTH z 2| £ 5|32 4 < | O UNCONFINED + FIELD VANE Y %)
== z €O | U [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
233.10| Ground Surface u 20 40 60 80 100 30 kNI’ |GR SA I CL
0.00 L 233
2096 _TOPSOL-460mm. (S R ¥ S
046 H
L
Silty CLAY (CL) 2t
Brown, moist, stiff, with sand and silt ;:: 2 85 12 232
o3y 7af SO 2
137
3| ss | 12 0 7 72 21
SILT to Sandy SILT (ML) Z | 23 (93)
Grey, moist to saturated, compact, - 1
some clay.
4| ss| 13
(230200 _
2.80
Silty SAND (SM) 230 ‘
299 59 Grey, saturated, compact 5| 88 12 0 66 2?34)5
389 End of barehole. _ :Jnv:ams:.: lri;e&llt
21m at_
3, Numbersreferto 150 )\ ONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of : :
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No C21-2 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 21 Northing - 4902562, Easting - 380642 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.21.06 - 9.21.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
=l i T E El 2 ! ! L L L We w w | 54 | cRANSIZE
ELEV o o ] o 15 SHEAR STRENGTH kPa
DESCRIPTION =ls > < zZz = 0 DISTRIBUTION
DEPTH é S [ > 8 e} ; O UNCONFINED + FIELD VANE 'Y (%)
=l = z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
236.75| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00
FILL - 460mm sand and gravel
1 AUGER o 28 54
236 00| _ (Shoudergraveh) 18)
0.46
236
2 | ss 13 o 40 38 17 5
(22)
3| ss 6 235
FILL
Brown, moist, loose to compact,
Mixed FILL consisting of clayey silt 4 ss 11 o
to silty clay with embedded sand
and gravel. 234,
5| Ss 10 °© 4 22 44 30
(74)
233
6 | SS 7 [}
123233}
4.42 5995
Silty CLAY (CL) %55 " 75
Brown changing to grey, moist to il 7 | ss 22 232 [®] °
wet, very stiff, with embedded sand 19
and gravel. 977
le3neel -
5.18
SILT to Sandy SILT (ML) 11 8| ss 19 )
Grey, wet, compact. i
i 231
2381 o \VA
5.94 4% -
Silty CLAY (CL) 125
Grey, moist, very stiff, with ] 9 ss 20 ‘ o
230.20 embedded sand and gravel. (j;
6.55 Water level
End of borehole. measured at
5.95m at
completion.
+3,x3; Numbersreferto 150 )\ coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-1EG2.GP] ONTARIO MOT.GDT 09/26/07

Ministry of " .
@ Transur%rlalion Foundation Design
Ontario

RECORD OF BOREHOLE No C21-3 1 0OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 21 Northing - 4902554, Easting - 380661 ORIGINATED BY _RB
DIST__ OwenSound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 08.25.06 - 09.25.06 CHECKED BY. EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
G| 2 | STANDARD@ DYN.CONEO [eusstic MATURAL qup| & | REMARKS
5 @ § 5 3 20 40 60 80 100 UMIT  ronrent  UMT| S © &
il I ] £l =z d . : . . Wo w w| 2¥ GRAIN SIZE
ELEV g | w o |25]| © |SHEAR STRENGTH kPa
LELEX DESCRIPTION |2l e | 2|2 B o DISTRIBUTION
DEPTH 2|5 & 3 |2 5 < | © UNCONFINED + FIELD VANE Y %)
B = z [°| @ [ quckTRAXAL X LABVANE | WATER CONTENT (%)
233.22| Ground Surface w 20 40 60 80 100 10 20 30 knim® |GR SA SI CL
0.00 W
TOPSOIL - 560mm -1 ss | 10 233 o
| 23286 Ry
0.56 (47
Silty CLAY (CH) 7ars 52
Brown, moist, very stiff, with sand and ;‘55; 2| 88 24 [* o} 208 2 17 388143
231.66 silt seams 59%5 232 81)
137 4
3(ss| 18| g ©
SILT to Sandy SILT (ML) =
Grey, moist to saturated, compact, 231
with silty clay seams and partings
4| 83| 28 o 0 37 51 12
(63)
23032
280 gy oLAY (CL) 9%
Grey, moist, stiff, with sand and silt s | ss | 12 2301 5
22971 seams. ]
3.51 Water level
End of borehole. HiasTiToH
1.9m at
completion
+3 x3; Numbersreferto 150 |y coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm’_w 26.5mm 53.0mm 75.0mm
100 0
95 — l_l’——/-ar—— ):
90 1| / / 10
” / /
80 /' 20
. A7 a's
pai X /
70 / 30
65 X
60 “ / 40
[
g — g
» 55 %
(%]
a 50 / A ﬂ/ 50E
= 1 =
3 P e 1A LEGEND 2
xr 45 &
L ] 4 /un/ L BH | SAMPLE SYMBOL w
40 60
P L / c2141 | 0.0 °
35
LA Py = c212 | 000 X
30 = 70
] e c21-2 0.76 A
25—
L] o« c21-2 3.05 *
20— & e 80
A
15
T
10 AR - 90
5 = Sunll
A
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C21-1

Ministry of
Transportation

Ontario

FILL

GWP 408-94-00

Highway 21-Kincardine to Tiverton




78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY & SILT SAND GRAVEL
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250pr|n 425um Sgpm rr!m 4‘5mm l 13.2mm 26.5mm 53.0mr|'n 75.0mm

: ey °

PERCENT RETAINED

90 /./ / 10
85 /
80 o / / 20
8 » ( /
70 // / 30
. 1 :
60 / 40
¢ / AN
4
% 55
(%]
1 /
o
L 50 50
: / / LEGEND
e 45 ha
& BH SAMPLE SYMBOL
40 /./ 60
C21-1 1.52 @
35 -
/ c21-1 3.05 b4
30 / / 70
C21-3 2.29 A
» rd
v P
20 /‘/ /g' 80
15 ./ L1
//K' =
10— " . 90
e
s
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e

MINISTRY SIEVE DESIGNATION ( Imperial )

ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministy of GRAIN SIZE DISTRIBUTION FIG No C21-2

Transportation

e SILT TO SILTY SAND (ML TO SM) GWP 408-94-00
Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY & SILT SAND GRAVEL
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 0
95
| L —&T1
90 » = 10
85
80 20
| 4
75
70 30
65
-9—
60 40
10) o
z 4 z
® 55 z
Q =
< L
a [i4
L 50 50 ~
P4
@ o LEGEND @
xr 45 4
L
o / BH SAMPLE SYMBOL o
40 60
o c213 | 076 °
35
30 70
25
20 80
15
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e

MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
Transportation

Ontario

GRAIN SIZE DISTRIBUTION
SILTY CLAY TILL (CH)

FIG No C21-3

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CH)

60
50 /
CH

40
< cl
x
[11)
[a]
z
E 30
O
= o
7]
3

cL
- LEGEND
/ BH SAMPLE | SYMBOL
20
c21-3 0.76 °
/ MH OH
10 /
oL-ML W
———————— > M ol
7
ML .7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100}
LIQUID LIMIT %
PLASTICITY CHART FIG No C21-4

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C22-1 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 22 Northing - 4903440, Easting - 381142 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.27.06 - 9.27.06 CHECKED BY EC
SOIL PROFILE SAMPLES x w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
= n |23| 3 20 40 60 80 100 [UMIT  content LMT) Z O &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV ilg| & 2 |2a| 2 [SHEARSTRENGTHkPa .~ o 2 | DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
236.66| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 iy
. 61
TOPSOIL - 610mm. / 118s | 10
23605 A
0.61 236
AV
2| ss | 11 q 0 8 79 13
(92)
SILT (ML)
Brown, wet tp saturated, compact, 235
occasional silty clay seams. 3 ss 12 o] \ 5
|23422) 150
2.44 2% 4 | ss | 29 [ | 230 | 2 12 58 28
o 234 (86)
775
' 4%
Silty CLAY TILL (CL) 4 5 | ss | 25 °
Grey, moist, very stiff to hard, with 2
embedded sand and gravel. 9999
2593 233
VI
4 6 | ss | 40 F— 230 | 4 10 57 29
232.39 4741 (86)
4.27 Water level
End of borehole. measured at
0.85m at
completion.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of : :
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No C22-2 1 OF 1 METRIC
W.P. __GWP 408-94-00 LOCATION Culvert No. 22 Northing - 4903447, Easting - 381132 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.27.06 - 9.27.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
=l i T E El 2 ! ! L L L We w w | 54 | cRANSIZE
ELEV o o ] o 15 SHEAR STRENGTH kPa
DESCRIPTION =1 s > < zZ = = 00— DISTRIBUTION
DEPTH é S T > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
237.67| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 ASPHALT - 50mm.
1 AUGER [¢]
FILL
Brown, damp, compact to dense, 237
sand and gravel to gravelly sand
(shoulder gravel). 2 ss 38 o 26 66
(8)
55
3 SS 5 236
SILT to Clayey SILT (ML to ML-CL)
Brown, moist, compact or very stiff. 4 SS 16 [¢3
235
234774
2.90 7%
5 150
Brown M 5 SS 30 e— 23.6 1 13 56 30
. Y (86)
Silty CLAY TILL (CL) / V
| _ Moist, hard, Silty CLAY, with / 234
embedded sand and gravel. %%
14 200
Grey i 6 | ss | 3 b o
233.40 294
4.27 Water level
End of borehole. measured at
3.5m at
completion.
+3,x3; Numbersreferto 150 )\ coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of : :
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No C22-3 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 22 Northing - 4903447, Easting - 381106 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.26.06 - 9.26.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
= n |23| 3 20 40 60 80 100 [UMIT  content LMT) Z O &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV 18| & | 2|25| & [SHEARSTRENGTHKPa A 5 . 2 | pisTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y )
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
236.35| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00
FILL - 610mm, consisting of topsoil 1 ) 5 236 5 27 52 16
and sandy silt. (68)
123574
0.61
2] 8S | 18 VA [} 4 40 48 8
(56)
235
Sandy SILT to SILT (ML)
Brown, saturated, compact, trace to 3 SS 1 o 0 7 79 14
some clay, trace gravel. (93)
234
{1 4 | ss | 13 o
23345 1.
2.90 777
5 175
5| ss | 24 a fe—H 235 |1 11 56 32
. 233 (89)
Silty CLAY TILL (CL) /
Grey, moist, very stiff to hard, with /
embedded sand and gravel. %%
14 175
] 6 | ss | 35 b o
232.08 994
4.27 Water level
End of borehole. measured at 1m
at completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm n/1*2mm 26.5mm 53.0mm 75.0mm
100 0
. I
9 — &) 10
85
80 20
75 /'
70 i 30
. /’ /
60 40
o
2 o
@» 55 z
Q =
< / W
a [i4
~ 50 / 50 ~
& LEGEND &
g 45 Q
& BH SAMPLE SYMBOL o
40 /H/ 60
/ C22-2 0.76 @
35
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20 ad 80
5
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X
10 90
|
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C22-1

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CH)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

0

40 50 75um 150um 300pm 600pm 1.18mm 2.36mm
| |

SAND GRAVEL
CLAY & SILT
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 1 20 30

9.5mm 19.0mm 37.5mm  63.0mm
|

100

53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13,2mm 26.5mm 53.0mm 75.0mm
A °
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% 55 z
2 i
T 50 50
z & / LEGEND z
xr 45 8
& / BH SAMPLE SYMBOL o
40 vi 60
/ C22-1 0.76 @
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20 % // 80
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© — /m/
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10 —F/ e x| 20
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5 3]
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1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C22-2

Ministry of
Transportation

Ontario

SILT TO SANDY SILT (ML)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 0
- e F
90 10
/f
85
80 / 20
¥
75
¥
70 /*/ fo f 30
65 ,‘/‘
/ L
60 40
o o a
% 55 z
2 Rl 5
T 50 A 14 50 ©
= / =
g bl LEGEND z
g 45 / Q
g BH SAMPLE SYMBOL o
40 // 60
/1 C22-1 2.29 ®
35 P dd
C22-1 3.81 X
30 70
] c2-2 | 305 A
25
C22-3 3.05 *
20 80
15
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C22-3

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21
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LIQUID LIMIT %
PLASTICITY CHART FIG No C22-4

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C23-1 1 OF 1 METRIC
W.P. __ GWP 408-94-00 LOCATION Culvert No. 23 _Northing - 4903343, Easting - 381449 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.26.06 - 9.26.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
= o 1258 O |SHEAR STRENGTH kPa =
ELEV DESCRIPTION 1Sl & 2 l1z2| E —o——— DISTRIBUTION
DEPTH z|3 r > 13 5 < | O UNCONFINED + FIELD VANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
239.36| Ground Surface u 20 40 6 & 100 10 20 30 kN/m® |GR SA SI CL
0.00 T
238.98 TOPSOIL - 380mm. _ ilss | 4 o
S ————— T 239
975
7 v 175
i 2| ss | 13 le— 4 21 49 26
2572 (75)
Brown 14 238
WV
99 225+
) / 3| ss | 38 o
Silty CLAY TILL (CL) ¢
Damp to moist, stiff to hard, with 14
embedded sand and gravel. 1975
25
| %4 237, 225+
0 4| ss | 38 — 230 |2 10 5%88?6
%%
Grey P9
9999 225+
Myl 5 | ss | 34 236 o
235.85 994 -0
3.51 Water level
End of borehole. measured at
0.9m at
completion.

+ 3, % 3: Numbers refer to o) 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



Foundation Design

Ministry of
Transportation

JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ontario
RECORD OF BOREHOLE No C23-2 1 OF 1 METRIC
W.P. _GWP 408-94-00 LOCATION Culvert No. 23 Northing - 4903359, Easting - 381439 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.26.06 - 9.26.06 CHECKED BY EC
SOIL PROFILE SAMPLES x w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
2G5 w |8 =E| z ! ! . ; . W w w | 54 | cRANSIZE
ELEV o |8 w| 2]25| & |SHEARSTRENGTHkPa
DESCRIPTION 1Sl & - EL —o———1 DISTRIBUTION
DEPTH <3| % > 38| < [o UNCONFINED  + FIELD VANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
240.32| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00
1 MUGER 240 o 35 55
11)
AVA
FILL 2| ss | 13 o 15 59 17 9
Brown, moist to wet, compact to (26)
loose, sand and gravel to silty sand.
239
3|ss| 6 o 10 71 12 7
(19)
2819
2.13 % R
7 238 P
] 4| ss | 24 o
494
9%
Brown lﬂ/ s
Silty CLAY TILL (CL) 7 o5+
Moist, very stiff to hard, with 474
embedded sand and gravel. 45 Y S Ss 52 237 =
%%'9
- 17
i
Grey % 6 | ss | 55 °
236.05 %
4.27 Wet cave-in
End of borehole. measured at
0.9m at
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



Ministry of
Transportation

Foundation Design

JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ontario
RECORD OF BOREHOLE No C23-3 1 OF 1 METRIC
W.P. __GWP 408-94-00 LOCATION Culvert No. 23 Northing - 4903377, Easting - 381445 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.26.06 - 9.26.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
= n |23| 3 20 40 60 80 100 [UMIT  content LMT) Z O &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV & o | & 3 S & g SHEAR STRENGTH kPa ' o . = DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
239.69| Ground Surface “ 20 40 80 8 100 102 3% kN/m® JGR SA sl cL
0.00[  TOPSOIL - 150mm. L
1 SS 7 <
FILL
Brown, moist, loose to compact,
consisting of silt with trace 239
organics.
| 23862 2 SS 11 o 19.8
1.07
SILT (ML)
Brown, wet, qompact, occasional
238.01] _Sity C_la):)a_rtlrfs; ______ 238 225+
1.68 1 3 SS 15 e— 233 1 14 54 31
0e9s (85)
%4
%
475 025+
Silty CLAY TILL (CL) ] 4 | ss | 36 o
Brown, moist, very stiff to hard, with 237
embedded sand and gravel. _‘ /
i
A%
o L 225+
4] 5| ss | 44 ob—— 22 |7 12 51 30
236.18 G4 ®1)
3.51 Borehole dry
End of borehole. and open at
completion.

Numbers refer to

+ 3, x3: Sensitivity e} 150 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ontario

FILL

SAND GRAVEL
CLAY & SILT " - "
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
I I
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
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95
20 / / 10
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70 30
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60 40
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® 55 z
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< / L
o [i4
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& / BH SAMPLE SYMBOL o
40 60
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/ /‘/ C23-2 0.76 X
30 70
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20 X (/ 80
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g N L1 &
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b g g
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0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No C23-1
V Transportation
GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT GRAIN SIZE 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 0
95 j _
7?; ]
L) % 10
85
—
80 ” 20
75
"q
70 30
¥
65 el A//
x
60 / / | i a 40
o / > d m
= P4
@ 55 Z
(%]
a 50 ‘!r/ / o /‘ 50E
= =
& ﬁ/ LEGEND &
g 45 Q
& ; } BH SAMPLE SYMBOL o
40 60
4 C23-1 0.76 ®
N / i /
% C23-1 2.29 X
30 '!/ Ve 70
C23-3 1.52 A
25 —/ -
C23-3 3.05 *
20 Ll 80
15
10 L)
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C23-2

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21

60
50 /
CH
40
= cl
x
[11]
[a]
Z
E 30
O
'_
7]
3
o CL
LEGEND
/ BH SAMPLE | SYMBOL
20
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LIQUID LIMIT %
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Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C24-1 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 24 _Northing - 4902941, Easting - 382202 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.26.06 - 9.26.06 CHECKED BY EC
SOIL PROFILE SAMPLES x w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
= n |23| 3 20 40 60 80 100 [UMIT  content LMT) Z O &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV 18| & | 2|25| & [SHEARSTRENGTHKPa A 5 . 2 | pisTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
242.59| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00
FILL - 460mm sand and gravel
o
242.13] _(siou_lde_rgfvil) _______ 1 AUGER 41 47 12)
0.46 242
2| ss | 31 o
FILL
Brown, moist, dense to loose, sand
and gravel, some silt.
241
3|ss | 8 o 62 30
(8)
24046 ]
2.13
FILL 4 SS 12 240 [e]
Brown, moist, compact, silty clay
with embedded sand and gravel.
239.47 -
947 .
.12 2 5 | ss | 37 o
X
Brown % 39
I— - Silty CLAY TILL (CL) 90
Moist, very stiff to hard, with 4 6 88 26 °
embedded sand and gravel. 497
Gr 7
€] 4
4 ﬁ 238
K 7 | ss | 39 ‘ e
237.56 o
5.03 Borehole dry
End of borehole. and open at
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C24-2 1 OF 1 METRIC
W.P. _ GWP 408-94-00 LOCATION Culvert No. 24 Northing - 4902933, Easting - 382196 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.26.06 - 9.26.06 CHECKED BY EC
SOIL PROFILE SAMPLES x w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
5 o |22 B 20 40 60 80 100 [UMT  content UMT] 5O &
bl ul=g| z L . e L We w w | 35 | cramsize
ELEV & @ | 2 23 g SHEAR STRENGTH kPa ¢ — = DISTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y %)
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
239.98| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00 T
TOPSOIL - 510mm. 1 SsS 6 o
239.47) _ _ _ _ _ _ _ _ _ _ _ _ _ |
0.51
FILL
Brown to black, moist to wet, loose, 2| ss 7 239 0 16 59 24
consisting of silt, silty clay and (84)
organics.
23846 _ _ _ _ _ _ _ _ _ _ _ _ _
1.562 i 025
’ 3] ss | 20 °
Brown 4
7 238
— — ¢/ 4%
@/ M
Silty CLAY TILL (CL) ik 150
Moist, very stiff, with embedded 14 4 SS 15 f—r 231 1.9 60 30
sand and gravel. AIA (90)
Grey %775
49/ 237
9 L 125
g 5| ss | 20 o
236.47 % 4
3.51 Borehole dry
End of borehole. and open at
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Ministry of : :
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No C24-3 1 OF 1 METRIC
W.P. _GWP 408-94-00 LOCATION Culvert No. 24 Northing - 4902959, Easting - 382213 ORIGINATED BY _RB
DIST __ Owen Sound HWY 21 BOREHOLE TYPE _ 100mm SST Auger COMPILED BY JL
DATUM Geodetic DATE 9.26.06 - 9.26.06 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
bl 3 STANDARD @ DYN.CONEO [piastic WARRAC - Liqun] | &= | REMARKS
= n |23| 3 20 40 60 80 100 [UMIT  content LMT) Z O &
2 & ul=g| z L . e L We w w | 35 | cramsize
ELEV alg| 8 | 2|2c| & [SHEARSTRENGTHKPa ] 5 . = | DSTRIBUTION
DEPTH DESCRIPTION S|13| 7| 5|338| 5 |o unconrmed  + FiELDVANE Y )
e z [£°| u [® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
241.88| Ground Surface u 20 40 60 80 100 10 20 30 kN/m® |GR SA sl CL
0.00
FILL 1|ss | 7 o
Dark brown to black, moist, loose
to compact, consisting of topsoil
and organics.
241 o5
_24&8l ______________ 2 SS 11 o
1.07 4995
%
Vi
4999 225+
A 3 | ss | 27 ¢ 237 |0 11 55 33
42 240 (88)
Brown
/4
Silty CLAY TILL (CL) 4999
Moist, stiff to very stiff, with Reh7 75
embedded sand and gravel. 9 4 ss 2 °
9999
- %% 239
ﬁ 2
Grey A 5 | ss | 27 — 242 |0 14 57 29
238.37 A (86)
3.51 Borehole dry
End of borehole. and open at
completion.
+3,x 3. Numbersreferto 5 150 \coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity
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78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm mm 53.0mm 75.0mm
100 0
/l/’_’//‘r/
95
] [ 1]
%0 / 10
) P |
/ /
80 / / 20
75
LA
70 30
: /1 F
65
60 40
g / /' @
% 55 z
2 =
T o5 / 50 &
= =
@ / LEGEND &
xr 45 8
¥ X / BH | SAMPLE SYMBOL w
40 > 60
A& /:: C24-1 0.00 ]
35
d %4 C24-1 1.52 X
30 70
A& // c242 | 076 A
25
P //Ei/
20 X //m— 80
15 // B
10 n— &3 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C24-1

Ministry of
Transportation

Ontario

FILL

GWP 408-94-00

Highway 21-Kincardine to Tiverton
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78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
10 2*&_;;‘: 0
95 }%:::
) 10
) 2
80 20
75
70 /i{ 30
60 40
o
2 / 2
@» 55 z
Q =
< L
T 50 4 ﬁ/ 50 *
5 /A 5
L i LEGEND Z
x 4
u Al BH SAMPLE SYMBOL w
40 60
X C24-2 2.29 @
35
% C24-3 1.52 b4
30 70
C24-3 3.05 A
g
20 80
15
10 20
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 S W 3y o Ay 22V e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No C24-2

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton




ONTARIO MOT PLASTICITY CHART 06-8-IEG2.GPJ ONTARIO MOT.GDT 4/17/07

Oct 75, FF-S-21
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50 /
CH
40
2 cl
x
[11]
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/ BH SAMPLE | SYMBOL
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S N
———————— > M ol
7
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0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No C24-3

Ministry of
Transportation

Ontario

SILTY CLAY TILL (CL)

GWP 408-94-00

Highway 21-Kincardine to Tiverton
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Site Photographs

Infrastructure Engineering Group Inc.



Culvert C-2, east inlet end Culvert C-2, west outlet end



Culvert C-3, overall view Culvert C-3, east inlet end

Culvert C-5, east inlet side Culvert C-5, west outlet side



Culvert C-6, east inlet side Culvert C-6, west outlet side

Culvert C-8, east inlet side Culvert C-8, west outlet side



Culvert C-9, east inlet side Culvert C-9, west outlet side

Culvert C-10, overall view Culvert C-10, east inlet side

Culvert C-10, east inlet side Culvert C-11, overall view



Culvert C-11, east inlet side Culvert C-11, west outlet side

Culvert C-12, east inlet side Culvert C-12, west outlet side

Culvert C-13, overall view Culvert C-13, east inlet side



Culvert C-15, east inlet side Culvert C-15, west outlet side



Culvert C-16, east inlet side Culvert C-16, west outlet side

Culvert C-17, overall view Culvert C-17, east inlet side

Culvert C-17, west outlet side Culvert C-18, east inlet side



Culvert C-18, west outlet side Culvert C-19, east inlet side

Culvert C-19, west outlet side Culvert C-20, overall view

Culvert C-20, east inlet side Culvert C-20, west outlet side



Culvert C-22, east inlet side Culvert C-22, west outlet side



Culvert C-23, south outlet side Culvert C-24, overall view

Culvert C-24, north inlet side Culvert C-24, south outlet side



LY ¥

Inlet of 900 Culvert @ STA 16+942 (east side) Catchbasin covered with metal plate @ STA 16+942 (east side)




Catchbasin gratet @ STA 16+942 (west side)

Chainage STA 16+950 (location of 250 CSP) Qutlet of 250 Culvert @ STA 16+950 (west side)




Pumping Station at west side of 250 culvert @ STA 16+950 Catchbasin in field west of STA 16+950




STA 16+950 - east end of culvert (buried) STA 16+950 - Borehole Location on east side




Chainage STA 16+967 East end of 600 Culvert C4 at STA 16+967

East end of 600 Culvert C4 at STA 16+967 STA 16+967 - transverse crack on pavement above Culvert C4 looking west




J‘&t‘m In.
West end of 600 Culvert C4 @ STA 16+967

West end of 600 Culvert C4 @ STA 16+967



General view lloking south General view looking north
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APPENDIX D

LIMITATIONS OF REPORT

The conclusions and recommendations given in this report are based on information determined at the
testhole locations. Subsurface and groundwater conditions between and beyond the testholes may differ
from those encountered at the testhole locations, and conditions may become apparent during
construction which could not be detected or anticipated at the time of the site investigation. It is
recommended practice that the Soils Engineer be retained during construction to confirm that the
subsurface conditions throughout the site do not deviate materially from those encountered in the
testholes.

The comments made in this report on potential construction problems and possible methods are intended
only for the guidance of the designer. The number of testholes may not be sufficient to determine all the

factors that may affect construction methods and costs. For example, the thickness of surficial topsoil or
fill layers may vary markedly and unpredictably. The contractors bidding on this project or undertaking

the construction should, therefore, make their own interpretation of the factual information presented and
draw their own conclusion as to how the subsurface conditions may affect their work.

The benchmark and elevations mentioned in this report were obtained strictly for use in the geotechnical
design of the project and by this office only, and should not be used by any other parties for any other
purposes.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it,
are the responsibility of such third parties. Infrastructure Engineering Group Inc. accepts no
responsibility for damages, if any, suffered by any third party as a result of decisions made or actions
based on this report.

This report does not reflect the environmental issues or concerns unless otherwise stated in the report.

The design recommendations given in this report are applicable only to the project described in the text
and then only if constructed substantially in accordance with the details stated in this report. Since all
details of the design may not be known, IEG recommends that we be retained during the final design
stage to verify that the design is consistent with our recommendations, and that assumptions made in our
analysis are valid.

Infrastructure Engineering Group Inc.





