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PART A - FOUNDATION INVESTIGATION
1.0 INTRODUCTION

This report presents the results of a foundation investigation carried out in July and August 2007
by Infrastructure Engineering Group Inc. (IEG) on behalf of Stantec Consulting Ltd. (Stantec).

This assignment involves the rehabilitation of the pavement structure on Highway 26 from 0.3
km west of the former St. Vincent/Sydenham Townline to 0.8 m west of the Town of Meaford
west limit.

It includes the replacement/extension of a single existing structural culvert, as well as many non-
structural culvert extensions and replacements. The project also includes intersection
realignments, intersection improvements, construction of a new truck climbing lane, minor
horizontal and vertical alignment improvements and electrical work.

Foundation investigation and recommendations are required for the design and construction of
culvert replacements and extension as part of the improvement of Highway 26. A single
structural culvert, nineteen (19) non-structural culverts, a swamp area, two high fill areas and a
deep cut area are to be investigated. This report covers the site of the truck climbing lane
through the swamp area, between approximately Station 11+841 to 12+279. The actual swamp
area was located between Stations 11+750 and 12+275, based on visual observation of the
ground features and vegetation.

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 proposed road widening for the truck climbing lane through the swamp area.

Authorization to complete this assignment was given by Mr. Dan Green, P. Eng., of Stantec
Consulting Ltd., the TPM Consultant who is completing this assignment for MTO under
Agreement # 3006-E-0002.

2.0 SITE DESCRIPTION
2.1 Site Location

The swamp area is located between Stations 11+750 and 12+275, approximately 1.45 and 1.98
km east of the west limit of this Contract (Station 10+300). The west limit of this Contract is
located 0.3 km east of the former St. Vincent/Sydenham Township Boundary (Station 10+000).
Photographs of this site are presented in Appendix D. The existing road platform consists of a
two lane highway built on an approximate 1.0 m to 3.8 m high embankment. The Preliminary
Design Report indicates addition of a truck climbing lane between Stations 11+255 and 14+980,
with pavement and embankment widening on both sides of Highway 26.

Infrastructure Engineering Group Inc.
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The existing embankment slopes are typically 2.5H:1V to 3H:1V and are grass covered. No
signs of embankment slope instability were observed at the time of this foundation investigation.

The groundwater condition was monitored during and upon completion of sampling.
2.2  Physiography and Topography

Physiography for the area includes from west to east, part of a limestone plain, a till plain and a
clay plain. Drumlins occur throughout the region, but were not observed in the project corridor.
The underlying bedrock geology is dominated by Silurian sandstone, shale, dolostone and
siltstone for one-third of the project area. The remainder of the project area has Ordovician
shale, limestone, dolostone and siltstone.

Overall, the physiographic regions include, from west to east, the Bruce Peninsula (i.e., part of
the Niagara Escarpment with shallower soils, more irregular rock types, and more water bodies
as compared to further south) and the northern tip of the Bighead Valley (i.e., an indentation in
the Niagara Escarpment that only touches the east end of the project corridor).

For most of this region, soils are brunisols and podzols (i.e. brown forest soils and grey-brown
podzols) that have formed on calcareous till. The pH is neutral to alkaline. Slopes tend to be
moderate.

Only two of the Niagara Escarpment Plan zoning designations, Escarpment Natural and
Escarpment Rural Area, are located within the project limits within a relatively short section
adjacent to the highway right-of-way (ROW). This section of the ROW includes the area where
the westbound truck climbing lane is proposed.

The project limit also encroaches onto the plains forest of the Bayview Escarpment Area of
Natural and Scientific Interest (ANSI) which was expanded in 1998 to include sections of land
adjacent to the north side of Highway 26 (i.e. approximately 1 km of ROW in total), located 1
km east of the Sydenham/St. Vincent Township Line, and falls within the area of the westbound
truck Climbing Lane. Much of this area has been disturbed and it is possible that the ANSI
boundary extends to the highway simply to act as a buffer to the more sensitive ANSI features
that are located further north.

The asphalt pavement surface is between Elevations 332.80 m and 336.72 m while the ground

surface at the base of the embankment and in the ditch area is between Elevations 331.07 and
336.05 m, with embankment heights of between 0.20 m and 3.86 m.

Infrastructure Engineering Group Inc.
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3.0 INVESTIGATION PROCEDURES
3.1  Field Investigation

Between August 1 and 26, 2007, a truck and a Diedrich track mounted drill rig and a CME 55
truck mounted drill rig were supplied by London Soil Test Limited and used on site for drilling
and Standard Penetration Testing (SPT, following the procedures of ASTM D 1586). Additional
testholes were put down by a track mounted Diedrich D-50 drill rig and hand drilling tools were
supplied by Walker Drilling between July 6 and 9, 2009. A total of eighty-six (86) boreholes
were drilled and sampled to obtain data for foundation design of the proposed rehabilitation work
and potential culvert replacement. The locations of the boreholes are shown on Drawing 1.

The numbering system was originally established as groups of three (3) boreholes to establish
twenty-two (22) profiles between Stations 11+750 and 12+275, at 25 m intervals. The groups of
boreholes were laid out from the south pavement (eastbound), the north pavement (westbound),
and the north ditch, with a preceding “SW-" to identify boreholes put down in the swamp
section. Borehole SW-01, 02 and 03 were put down at Station 11+750 and Boreholes SW-64,
65, 66 were put down at Station 12+275. Borehole SW-31A, along with Boreholes SW-31, 32
and 33 were put down at the location of Culvert C5B which will also be included in the
foundation report for the replacement/extension of non-structural culverts report. Nineteen (19)
additional boreholes or dynamic cones were put down between Stations 11+800 and 12+275 and
identified as SW-07A to SW-64A in the proximity of the south ditch line to provide additional
geotechnical data. The chainages and depths of sampling of these boreholes are presented in the
following table:

GROUND
BOREHOLE C(:Sl_.II_AX.IFII'A(‘)?\:)E PROFILE SURFACE I?DOEEI.EI_:?;)E
ELEVATION (m)
SW-01 11+750 Rt Pavement A-A' 336.78 4.88
SW-02 11+750 Lt Pavement A-A' 336.76 4.88
SW-03 11+750 Lt Ditch A-A' 335.72 3.35
SW-04 11+775 Rt Pavement B-B' 336.27 6.55
SW-05 11+775 Lt Pavement B-B' 336.26 4.88
SW-06 11+775 Lt Ditch B-B' 332.92 3.35
SW-07 11+800 Rt Pavement c-c 335.74 7.01
SW-07A 11+800 Rt Ditch c-c 332.34 4.72
SW-08 11+800 Lt Pavement c-c 335.76 7.32
SW-09 11+800 Lt Ditch c-c 331.06 3.20
SW-10 11+825 Rt Pavement D-D' 335.24 1.77
SW-10A 11+825 Rt Ditch D-D' 331.46 4.72
SW-11 11+825 Lt Pavement D-D' 335.23 17.77
SW-12 11+825 Lt Ditch D-D' 331.12 4.27

Infrastructure Engineering Group Inc.
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GROUND
BOREHOLE ((:SF_II_AAI_PIAC‘)C,;\:)E PROFILE SURFACE I?DOEITDI_EI_:?;)E
ELEVATION (m)

SW-13 11+850 Rt Pavement E-E' 334.83 7.16
SW-13A 11+850 Rt Ditch E-E' 331.40 4.57
SW-14 11+850 Lt Pavement E-E' 334.80 7.01
SW-15 11+850 Lt Ditch E-E' 331.07 2.74
SW-16 11+875 Rt Pavement F-F' 334.47 7.32
SW-16A 11+875 Rt Ditch F-F' 331.25 4.27
SW-17 11+875 Lt Pavement F-F' 334.44 7.32
SW-18 11+875 Lt Ditch F-F' 331.12 3.51
SW-19 11+900 Rt Ditch G-G' 334.14 6.55
SW-19A 11+900 Rt Pavement G-G' 331.21 3.51
SW-20 11+900 Lt Pavement G-G' 334.12 6.55
SW-21 11+900 Lt Ditch G-G' 331.17 3.51
SW-22 11+925 Rt Pavement H-H' 333.80 6.55
SW-22A 11+925 Rt Ditch H-H' 331.30 4.72
SW-23 11+925 Lt Pavement H-H' 333.84 6.55
SW-24 11+925 Lt Ditch H-H' 331.23 3.51
SW-25 11+950 Rt Pavement J-J' 333.57 6.55
SW-25A 11+950 Rt Ditch J-J' 331.36 3.95
SW-26 11+950 Lt Pavement J-J' 333.57 5.79
SW-27 11+950 Lt Ditch J-J' 331.18 4.27
SW-28 11+975 Rt Pavement K-K' 333.28 7.32
SW-28A 11+975 Rt Ditch K-K' 331.34 4.88
SW-29 11+975 Lt Pavement K-K' 333.29 6.55
SW-30 11+975 Lt Ditch K-K' 331.25 5.03
SW-31 12+000 Rt Pavement L-L' 333.03 7.32
SW-31A 12+000 Rt Ditch L-L' 331.35 3.05
SW-32 12+000 Lt Pavement L-L' 333.07 7.01
SW-33 12+000 Lt Ditch L-L' 331.17 4.27
SW-34 12+025 Rt Pavement M-M' 332.88 6.25
SW-34A 12+025 Rt Ditch M-M' 331.33 3.89
SW-35 12+025 Lt Pavement M-M' 332.89 6.40
SW-36 12+025 Lt Ditch M-M' 331.17 3.20
SW-37 12+050 Rt Pavement N-N' 332.83 6.02
SW-37A 12+050 Rt Ditch N-N' 331.30 411
SW-38 12+050 Lt Pavement N-N' 332.81 6.71
SW-39 12+050 Lt Ditch N-N' 331.23 3.05

Infrastructure Engineering Group Inc.
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GROUND
BOREHOLE ((:SF_II_AAI_IFIIAC‘)C,;\:)E PROFILE SURFACE I?I)OEIIQDI'EI'ﬂ?rI;l)E
ELEVATION (m)
SW-40 12+075 Rt Pavement P-P' 332.78 6.10
SW-40A 12+075 Rt Ditch P-P' 331.38 4.57
SW-41 12+075 Lt Pavement P-P' 332.79 5.94
SW-42 12+075 Lt Ditch P-P' 331.07 4.27
SW-43 12+100 Rt Pavement Q-Q' 332.94 5.03
SW-43A 12+100 Rt Ditch Q-Q 331.94 4.27
SW-44 12+100 Lt Pavement Q-Q' 332.97 4.27
SW-45 12+100 Lt Ditch Q-Q 331.84 3.51
SW-46 12+125 Rt Pavement R-R' 333.04 4.27
SW-46A 12+125 Rt Ditch R-R' 332.15 4.27
SW-47 12+125 Lt Pavement R-R' 333.03 4.27
SW-48 12+125 Lt Ditch R-R' 332.62 3.51
SW-49 12+150 Rt Pavement S-S 333.12 4.27
SW-49A 12+150 Rt Ditch S-S 332.37 4.19
SW-50 12+150 Lt Pavement S-S 333.13 4.27
SW-51 12+150 Lt Ditch S-S 332.44 3.51
SW-52 12+175 Rt Pavement T-T 333.22 3.20
SW-52A 12+175 Rt Ditch T-T' 332.33 4.27
SW-53 12+175 Lt Pavement T-T 333.22 3.81
SW-54 12+175 Lt Ditch T-T' 332.03 3.51
SW-55 12+200 Rt Pavement u-u' 333.27 5.18
SW-55A 12+200 Rt Ditch u-uU' 332.24 3.96
SW-56 12+200 Lt Pavement u-u' 333.30 4.27
SW-57 12+200 Lt Ditch uU-uU' 331.75 3.20
SW-58 12+225 Rt Pavement V-V 333.39 411
SW-58A 12+225 Rt Ditch V-V 332.34 3.96
SW-59 12+225 Lt Pavement V-V 333.41 4.27
SW-60 12+225 Lt Ditch A\VAVA 331.90 3.51
SW-61 12+250 Rt Pavement W-W' 333.53 3.20
SW-61A 12+250 Rt Ditch W-W' 332.35 3.05
SW-62 12+250 Lt Pavement W-W' 333.57 411
SW-63 12+250 Lt Ditch W-W' 332.37 2.90
SW-64 12+275 Rt Pavement X-X' 333.63 411
SW-64A 12+275 Rt Ditch X-X' 332.70 3.20
SW-65 12+275 Lt Pavement X-X' 333.65 4.27
SW-66 12+275 Lt Ditch X-X' 332.52 244

Infrastructure Engineering Group Inc.
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The boreholes put down using a drill rig were drilled using continuous flight solid or hollow
stem augers. 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. The hand drilled boreholes
were put down using a modified 31.75 kg (70 Ib.) hand operated hammer block.

Field pocket penetrometer testing was conducted on the retrieved SPT samples, where
applicable, to determine the undrained shear strength of the cohesive soil deposits. It is noted
that the measured shear strength value would be slightly lower than the actual value due to
sampling disturbance. Field vane tests were also carried out in accordance with ASTM 2573 in
the near surface peat layers.

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., supervised the fieldwork and worked under the
direction of the project engineer, Mr. Eric Chung, P. Eng. 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 IEG’s London laboratory for further examination and laboratory
testing.

The stations, offsets and ground surface elevations at the borehole locations were surveyed by
Stantec or its sub-consultant AGM and provided to IEG 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 A.

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
Laboratory Test Results (Appendix A).

Infrastructure Engineering Group Inc.
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4.0 SUBSURFACE CONDITIONS
4.1 General Subsurface Conditions

Reference is made to the Record of Borehole sheets and Laboratory Test Results (Appendix A)
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 Drawings 2
to 9 will vary between and beyond the borehole locations. The Record of Borehole sheets and
Laboratory Test Results in Appendix A are grouped for each profile for ease of reviewing and
interpretation.

In general, the boreholes put down at the locations of the existing pavement consist of 150 mm to
230 mm of asphalt underlain by 130 mm to 920 mm of granular fill. The granular fill could be
silty at times and underlain locally by a 0.15 m to 4.35 m thick layer of mixed fill. A 150 mm to
260 mm thick layer of buried asphalt is encountered in most of the pavement boreholes,
underlain by a 300 mm to 920 mm thick layer of granular fill and/or 0.61 m to 2.6 m of mixed
fill. The buried asphalt and the underlying granular to mixed fill are underlain by a 0.15 m to
1.68 m of buried topsoil, peat or marl.

The ground surface of the boreholes put down near the existing ditches is covered with a 50 mm
to 300 mm thick layer of topsoil, a 0.76 m to 3.05 m thick layer of peat, and/or a 0.15 m to 1.07
m thick layer of mixed fill.

The pavement structure, topsoil, peat, fill, buried pavement structure and underlying fill are in
turn underlain by a major deposit of clayey silt to silty clay till, or sand and silt till extending
beyond the vertical limit of most of the boreholes. Bedrock was encountered near the bottom of
Boreholes SW-31, 34, 35, 38, 40 and 58 as evidenced by the auger cuttings. The boreholes were
terminated on cobbles, boulders, clayey silt to silty clay till, sand and silt till or bedrock. The
following is a summary of the soil profiles, chainages, Record of Borehole sheets, and laboratory
test results:

Laboratory Reports, Figures
. . . Record of Borehole ——
Station | Drawing | Profile Sheets Qral.n Sl_ze Atterberg Limits
Distribution
11+750 A-A' SW-01, 02 and 03 Al A2
11+775 2 B-B' SW-04, 05 and 06 B1, B3 B2, B4
11+800 C-C' | SW-07A, 07, 08 and 09 C1,C3,C5 C2,C4,C6
11+825 3 D-D' | SW-10A, 10, 11and 12 D1, D3 D2, D4
11+850 E-E' | SW-13A, 13, 14 and 15 El, E3 E2
11+875 F-F' | SW-16A, 16,17 and 18 F1, F3, F5, F7, F9 F2, F4, F6, F8, F10
11+900 4 G-G' | SW-19A, 19, 20 and 21 G1, G3 G2
11+925 H-H' | SW-22A, 22, 23 and 24 H1, H2, H4 H3, H5

Infrastructure Engineering Group Inc.
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Laboratory Reports, Figures
. . . Record of Borehole ——
Station | Drawing | Profile Sheets Qral_n s.;e Atterberg Limits
Distribution

11+950 J-J' SW-25A, 25, 26 and 27 J1,J3 J2
11+975 5 K-K' | SW-28A, 28,29 and 30 | K1, K2, K3, K5, K7 K4, K6
12+000 L-L" | SW-31A, 31, 32 and 33 L1, L3, L5, L7 L2, L4, L6, L8
12+025 M-M' | SW-34A, 34, 35 and 36 M1, M2, M4, M6 M3, M5, M7
12+050 6 N-N' | SW-37, 37A, 38 and 39 N1, N3, N4 N2, N5
12+075 P-P'" | SW-40A, 40, 41 and 42 P1, P2 P3
12+100 Q-Q' | SW-43A, 43, 44 and 45 Q1, Q2,Q4, Q6 Q3, Q5, Q7
12+125 7 R-R' | SW-46A, 46, 47 and 48 R1, R3, R5, R7 R2, R4, R6, R8
12+150 S-S' | SW-49A, 49,50 and 51 S1, S3 S2, S4
12+175 T-T' | SW-52A, 52,53 and 54 T1,T3,T5 T2, T4, T6
12+200 8 U-U' | SW-55A, 55, 56 and 57 Ul, U3, U4, U5 U2, U6
124225 V-V' | SW-58A, 58, 59 and 60 V1, V2 V3
12+250 9 W-W' | SW-61A, 61, 62 and 63 W1, W2 W3
124275 X-X' | SW-64A, 64, 65 and 66 X1, X2 X3

For the purpose of detailed stratigraphic descriptions, the swamp alignment was separated into
the following 4 sections based on transition between the major underlying soil types:

Section Chainage Profiles | Boreholes Major Underlying Soil Type
4.2 11+750t0 114825 | AtoD | SW-01to12 | Clayey Silt to Silty Clay Till
4.3 11+850t0 12+000 | EtoL | SW-13to0 33 Sand & Silt Till
4.4 12+0251t0 12+100 | MtoQ | SW-34to45 | Clayey Silt to Silty Clay Till
4.5 12+125to 12+175 RtoT SW-46 to 54 Sand & Silt Till
46 | 1242001012+275 | UtoX | SW-S5toee | ' Clay Till with localized

Clayey Silt Till

4.2 Profiles A to D, Stations 11+750 to 11+825

Boreholes SW-01 to 12 were put down from the west limit of the Swamp Section between
Stations 11+750 to 11+825.

Boreholes SW-07A, and 10A were put down south of the existing south ditch of Highway 26.
Boreholes SW-01, 04, 07 and 10 were put down on the south side of the existing pavement of
Highway 26. Boreholes SW-02, 05, 08 and 11 were put down on the north side of the existing
pavement of Highway 26. Boreholes SW-03, 06, 09 and 12 were put down north of the existing
north ditch of Highway 26.

The following is a detailed description of the soil stratigraphy encountered in the boreholes.
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4.2.1 Pavement, Fill, Topsoil & Peat

Boreholes SW-01, 02, 04, 05, 07, 08, 10 and 11 put down on the existing pavement encountered
a 150 mm to 230 mm thick layer of asphalt underlain by a 180 mm to 920 mm thick layer of
granular fill. The pavement components in Boreholes SW-01, 02, 04 and 05 are underlain by a
150 mm thick layer of buried asphalt. Although buried asphalt was not encountered in the soil
samples of Boreholes SW-07, 08, 10 and 11, it could be present between the sampling intervals.

The asphalt, granular fill and buried asphalt layers are underlain by a 0.61 m to 2.44 m thick
layer of mixed fill consisting of gravel, sand, silt and clay. Granular fill was not evident beneath
the buried asphalt along this stretch of Highway 26, and could have been contaminated with silt
and clay lumps making it difficult for the purpose of soil classification.

Boreholes SW-03 and 06, put down at or near the north ditch of Highway 26 encountered a 50
mm to 300 mm thick layer of organic topsoil.

The ground surface of Borehole SW-09, put down near the north ditch of Highway 26, is covered
with a 1.07 m thick layer of mixed fill consisting of gravel, sand, silt, clay and organics.

Boreholes SW-07A, 10A and 12, put down near the north and south ditches of Highway 26,
penetrated a 0.91 m, 0.76 m and 1.68 m thick layer of peat, with bottom Elevations of 331.43,
330.70 and 329.44 m. The peat is considered fully decomposed in Boreholes SW-07A and 10A
and is partially to fully decomposed in Borehole 12.

Organic content determinations were carried out on four (4) samples which yielded the following
results:

Organic Peat Organic Soil Organic
Borehole | Sample | Depth, m Cont%nt, % Conten%, % Conten%, %
SWO07 5 3.81 7.2 7.2
SW10 6 4,57 16.3 16.3
SW11 7 4.57 19.9 19.9
SW12 1 0.76 33.4 33.4
Minimum 16.3 7.2
Maximum 33.4 7.2
Average 23.86 7.20

Two (2) field vane results carried out within the near surface peat layer measured shear strengths
of 28.5 and 29 kPa, with sensitivities of 1.8 and 2.9, respectively.

The organic contents and field vane results, along with a visual and tactile examination of the
soil samples indicate that the peat is classified as amorphous to fibrous.
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Eight (8) grain size distribution analyses were carried out on the embankment fill and organics,
and the results are shown on Figures B1, C1 and D1 of Appendix A.

Atterberg limits determinations were carried out on five (5) samples. The results are shown in
Figures B2, C 2 and D2 of Appendix A and summarized in the following table:

Minimum Maximum Average
Liquid Limit (W) 18 34 24.0
Plastic Limit (W5p) 14 26 17.8
Plasticity Index (Ip) 3 8 6.2

Unit weight of the fill was not determined due to the disturbance of the soil samples during
sampling and sample retrieval.

Standard penetration tests yielded “N”-values generally from 2 to over 100 blows per 0.3 m.
This fill and organic soil is brown, dark brown to grey in colour and the measured natural
moisture contents range from 6 to 95%.

Based on the above field and laboratory test results, together with a visual and tactile
examination, the fill and organic materials exhibited a loose to very dense compactness
condition.

4.2.2 Sand

The fill in Borehole SW-09 is underlain by a 1.37 m thick layer of sand. The sand material has a
grey colour, with moisture contents of 14 and 24%.

Standard penetration tests yielded “N”-values of 8 and 9 blows per 0.3 m.

Unit weight of the sand layer was not determined due to the disturbance of the soil samples
during sampling and sample retrieval.

Based on the above field and laboratory test results, together with a visual and tactile
examination, the sand layer exhibited a loose compactness condition.

4.2.3 Clayey Silt to Silty Clay Till

The pavement, buried pavement, fill and organic soil layers are underlain by a major stratum of
brown to reddish brown clayey silt to silty clay till, with embedded sand and gravel. With the
exception of Borehole SW-12, the clayey silt to silty clay till extends to or beyond the vertical
limit of the boreholes at a maximum depth of 3.2 m and 7.77 m below the existing ground
surface, between Elevations 331.06 m and 336.78 m. The clayey silt to silty clay till in Borehole
SW-12 is 1.22 m thick and with a bottom Elevation of 328.22 m.
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Eighteen (18) grain size analyses were performed on the clayey silt to silty clay till deposit and
the results are presented on Figures Al, B3, C3 and D3 of Appendix A. The deposit contained
predominantly clayey silt to silty clay with embedded sand and gravel, with sandy to gravelly
layers.

Atterberg limits determinations were carried out on seventeen (17) samples of the clayey silt and
silty clay layers. The results are shown in Figures A2, B4, C4 and D4 of Appendix A and
summarized below:

Minimum Maximum Average
Liquid Limit (W) 17 36 20.6
Plastic Limit (W5p) 12 19 13.9
Plasticity Index (Ip) 4 17 6.6

Unit weight determination carried out on the clayey silt to silty clay till yielded results of
between 21.1 to 22.1 kN/m®.

The natural moisture contents were in the range of 7 to 27%. These results are characteristic of
clayey silt to silty clay soils of low plasticity (CL-ML to CL) with localized silty clay layers of
intermediate plasticity (CI) layers.

Standard penetration tests yielded “N”-values from 7 to over 100 blows per 0.3 m. Generally,
the clayey silt to silty clay deposit has a stiff to very hard consistency with localized near surface
firm zones.

4.2.4 Sand and Silt Till

The clayey silt to silty clay till in Borehole SW-12 is underlain by a reddish brown sand and silt
till with embedded gravel. Large gravel pieces are present within the sand and silt till.

Two (2) grain size analyses were performed on the sand and silt till deposit and the results are
presented on Figures D4 of Appendix A. The deposit contained predominantly sand and silt with
embedded gravel and gravelly layers.

Atterberg limits determinations were carried out on two (2) samples of the sand and silt till. The
results are shown in Figure D5 of Appendix A and summarized below:

Minimum Maximum Average
Liquid Limit (W) 15 17 16.0
Plastic Limit (W5p) 14 14 14.0
Plasticity Index (Ip) 1 3 2.0

Unit weight of this layer was not determined due to the disturbance of the soil samples during
sampling and sample retrieval.
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The natural moisture contents were in the range of 8 to 10%. These results are characteristic of
sand and silt soils (SM-ML) with very low plasticity.

Standard penetration tests yielded “N”-values of 39 and over 100 blows per 0.3 m, indicating a
dense to very dense compactness condition.

4.3 Profiles E to L, Stations 11+850 to 12+000

Boreholes SW-13 to 33 were put down between Stations 11+850 and 12+000 of the swamp
alignment.

Boreholes SW-13A, 16A, 19A, 22A, 25A, 28A and 31A were put down south of the existing
south ditch of Highway 26. Boreholes SW-13, 16, 19, 22, 25, 28 and 31 were put down on the
south side of the existing pavement of Highway 26. Boreholes SW-14, 17, 20, 23, 26, 29 and 32
were put down on the north side of the existing pavement of Highway 26. Boreholes SW-15, 18,
21, 24, 27, 30 and 33 were put down near or north of the existing north ditch of Highway 26.

4.3.1 Pavement, Fill, Topsoil & Peat

Boreholes SW-13, 14, 16, 17, 19, 20, 22, 23, 25, 26, 28, 29, 31 and 32 put down on the existing
pavement encountered a 150 mm to 200 mm thick layer of asphalt underlain by a 130 mm to 760
mm thick layer of granular fill. The pavement components in Boreholes SW-13, 14, 19, 20, 22,
23, 25, 26, 31 and 32 are underlain by a 0.52 m and 3.20 m thick layer of mixed fill. The
granular components of Boreholes SW-16, 17, 28 and 29, and the mixed fill layer of Boreholes
SW-19, 20, 22, 23, 25, 26, 31 and 32 are underlain by a 150 mm thick layer of buried asphalt.

Although buried asphalt was not encountered in the soil samples of Boreholes SW-13 and 14, it
could be present between the sampling intervals. The buried asphalt layers are underlain by a
0.48 m to 2.60 m thick lower layer of mixed fill consisting of gravel, sand, silt and clay.
Granular fill was not evident beneath the buried asphalt along this stretch of Highway 26, and
could have been contaminated with silt and clay lumps making it difficult for the purpose of soil
classification.

Boreholes SW-18, 21, 24, 27 and 30 put down at or near the north ditch of Highway 26
encountered a 150 mm to 300 mm thick layer of organic topsoil.

The ground surface of Borehole SW-15, put down near the north ditch of Highway 26, is covered
with a 0.76 m thick layer of topsoil fill consisting of mixed silty clay, sand and organics.

Boreholes SW-13A, 16A, 19A, 22A, 25A, 28A and 31A put down near the south ditch of
Highway 26, penetrated a 0.76 m to 3.05 m thick layer of peat. The upper and lower mixed fill
layers of all of the pavement boreholes in this section are underlain by a 0.15 to 1.52 m thick
layer of buried marl, peat or topsoil.
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The organic soil layers range from topsoil, marl, fully to partially decomposed peat, with
intermittent layers of organic silt, and sand to sand and gravel, with bottom Elevations of
between 328.12 and 331.13 m.

Organic content determinations were carried out on eight (8) samples which yielded the
following results:

Organic Peat Organic Soil Organic
Borehole | Sample | Depth, m Cont%nt, % Conten%, % Conten%, %
SW13 5 3.81 19.5 19.5
SW20 4 3.05 26.8 26.8
SW23 3 2.29 4.9 4.9
SW28 3 2.29 11.3 11.3
SW31A 2 0.61 45.9 45.9
Swil 4 3.05 60.1 60.1
SW32 5 3.81 23.5 23.5
SW33 3 1.22 15.9 15.9
Minimum 15.9 4.9
Maximum 60.1 11.3
Average 33.46 8.08

Field vane results carried out on the peat measured shear strengths of between 12 kPa and 65
kPa, with sensitivities of between 1.0 and 8.6.

A single unit weight carried out on the peat material yielded a result of 13.4 kN/m?®,

The organic contents and field vane results, along with a visual and tactile examination of the

soil samples indicate that the peat is classified as amorphous-granular to fibrous.

Twenty-one (21) grain size distribution analyses of the embankment fill were performed and the

results are shown on Figures E1, F1, G1, H1, J1, K1 and L1 of Appendix A.

Atterberg limits determinations were carried out on twelve (12) samples of the sand and silt till.
The results are shown in Figures E2, F2, G2, H2, J2, K2 and L2 of Appendix A and summarized

below:
Minimum Maximum Average
Liquid Limit (W,) 19 55 26.8
Plastic Limit (Wp) 15 31 19.3
Plasticity Index (Ip) 2 24 7.5

Two (2) unit weights carried out on the fill layer yielded results of 20.5 and 22.4 kN/m°.
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Standard penetration tests yielded “N”-values ranging from 0 to over 100 blows per 0.3 m. This
fill and organic soil is brown, dark brown to grey in colour and the measured natural moisture
contents range from 5 to 658%.

Based on the above field and laboratory test results, together and tactile examination, the fill
exhibited a loose to very dense compactness condition and the organic layers exhibited a very
soft to very stiff consistency.

4.3.2 Sand to Sand and Gravel

The peat in Borehole SW-16A is underlain by a 0.76 m thick layer of sand and gravel with some
silt. The sand material has a brown colour, with a single moisture content of 9%.

A single standard penetration test yielded a single “N”-value of 15 blows per 0.3 m.

Unit weight of this layer was not determined due to the disturbance of the soil samples during
sampling and sample retrieval.

A single grain size distribution analysis was carried out on the sand and gravel layer and the
results are presented on Figure F3 of Appendix A. These results are characteristic of sand and
gravel soils (SM-GM) with very low plasticity.

Based on the above field and laboratory test results, together with a visual and tactile
examination, the sand layer exhibited a compact compactness condition.

4.3.3 Sandy Clayey Silt Till

The sand layer in Borehole SW-16A is underlain by a 0.61 m thick layer of reddish brown sandy
clayey silt till with embedded sand and gravel, and a single moisture content of 12%.

A single standard penetration test yielded a single “N”-value of 55 blows per 0.3 m.

A single grain size distribution analysis was carried out on the sandy clayey silt till layer and the
results are presented on Figure F7 of Appendix A.

A single Atterberg limits determination yielded a liquid limit, plastic limit and plasticity index of
18%, 12% and 6%, respectively. These results are characteristic of sandy clayey silt with low
plasticity (CL-ML).

Unit weight of this layer was not determined due to the disturbance of the soil samples during
sampling and sample retrieval.

Based on the above field and laboratory test results, together with a visual and tactile
examination, the sandy clayey silt layer exhibited a hard consistency.
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4.3.4 Silty Clay

The peat layer in Boreholes SW-31A, 31 and 32 is underlain by a 0.31 to 0.46 m thick layer of
silty clay. The silty clay has a grey colour. The silty clay layer in Borehole SW-31A is
considered sandy and till-like.

Standard penetration tests yielded “N”-values of between 5 and 11 blows per 0.3 m.

Two (2) grain size analyses were performed on the silty clay layer and the results are presented
on Figures L5 of Appendix A. The deposit contained predominantly silty clay with a trace of
gravel and some sand to sandy.

Atterberg limits determinations were carried out on two (2) samples of the silty clay. The results
are shown in Figure L6 of Appendix A and summarized below:

Minimum Maximum Average
Liquid Limit (W,) 27 43 35.0
Plastic Limit (Wp) 18 26 22.0
Plasticity Index (Ip) 9 17 13.0

The natural moisture contents were in the range of 13 to 34%. These results are characteristic of
silty clay of low to intermediate plasticity (CL to ClI).

Based on the above field and laboratory test results, together with visual and tactile examination,
the silty clay exhibited firm to stiff consistency.

4.35 Sand and Silt Till

The organic, sand and gravel, clayey silt and silty clay layers are underlain by a major deposit of
sand and silt till with embedded gravel. Frequent large diameter gravel pieces of up to 26.5 mm
were observed in the soil samples indicating gravelly zones. Occasional to frequent cobbles
were encountered within the sand and silt till. Occasional sand and gravel, sand, clayey silt, and
silty clay seams, layers and pockets are also present within the sand and silt till.

Two (2) unit weight determinations carried out on the sand and silt till yielded results of 21.7 and
22.0 kKN/m®,

Twenty-two (22) grain size analyses were performed on the sand and silt till deposit and the

results are presented on Figures E2, F9, G3, H4, J3, K3 and L7 of Appendix A. The deposit
contained predominantly sand and silt with embedded gravel and gravelly layers.
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Atterberg limits determinations were carried out on six (5) samples of the sand and silt till. The
results are shown in Figures H5 and K3 of Appendix A and summarized in the following table:

Minimum Maximum Average
Liquid Limit (W,) 13 26 18.8
Plastic Limit (Wp) 12 23 16.2
Plasticity Index (Ip) 0 4 2.6

The natural moisture contents were in the range of 7 to 38%. These results are characteristic of
sand and silt till (SM-ML) with very low plasticity.

Standard penetration tests yielded “N”-values of 3 and over 100 blows per 0.3 m, indicating a
very loose to very dense compactness condition.

A single grain size analysis was performed on the sand and gravel pockets or layers in Borehole
SW-28A and the results are presented on Figure H4 of Appendix A. The deposit contains
predominantly silty sand and gravel with some clay (SM-GM).

Two (2) grain size analyses were performed on the clayey silt till pockets or layers in Boreholes
SW-32 and 33 and the results are presented on Figure L7 of Appendix A. These results indicate
the pockets or layers contain predominantly clayey silt with some sand to sandy, and some gravel
to gravelly.

Atterberg limits determinations were carried out on two (2) samples of the clayey silt pocket or
layer within the sand and silt till. The results are shown in Figure L8 of Appendix A and
summarized below:

Minimum Maximum Average
Liquid Limit (W) 21 21 21.0
Plastic Limit (Wp) 15 15 15.0
Plasticity Index (Ip) 6 6 6.0

The natural moisture contents of the clayey silt were 10 and 16%. These results are
characteristic of clayey silt soils with low plasticity (CL-ML). Standard penetration tests yielded
“N”-values of 11 and 18 blows per 0.3 m, indicating a stiff to very stiff consistency.

Two (2) grain size analyses were performed on the silty clay pockets or layers in Boreholes SW-
16 and 28A and the results are presented on Figures F5 and K4 of Appendix A. These results
indicate the pockets or layers contain predominantly silty clay with some sand to sandy, and a
trace of gravel.

Infrastructure Engineering Group Inc.



Ministry of Transportation/Stantec Consulting Ltd. 07-6-IEG1-SWAMP

G.W.P. 167-91-00 - Rehabilitation of Highway 26 Final Report
From Former St. Vincent/Sydenham Townline to Meaford Page 17
Agreement # 3006-E-0002 May 17, 2010

Geocres No.: 41A-217

Atterberg limits determinations were carried out on two (2) samples of the silty clay pocket or
layer within the sand and silt till of Boreholes SW-32 and 33. The results are shown in Figures
F6 and K5 of Appendix A and summarized in the following table:

Minimum Maximum Average
Liquid Limit (W) 27 29 28.0
Plastic Limit (W5p) 16 17 16.5
Plasticity Index (Ip) 11 12 115

The natural moisture content of a single sample of the silty clay was 10%. These results are
characteristic of silty clay soils with low plasticity (CL). Standard penetration tests yielded “N”-
values of 3 and 32 blows per 0.3 m, indicating a stiff to very stiff consistency.

Borehole SW-31 was terminated after augering 0.36 m into shale bedrock as evidenced by the
shale fragments from the auger cuttings.

The remaining boreholes in this section were terminated mostly due to auger and/or sampler
refusal on presumed cobbles, boulders or bedrock, between Elevations 325.71 and 328.33 m.

4.4  Profiles M to Q, Stations 12+025 to 12+100

Boreholes SW-34 to 45 were put down between Stations 12+025 and 12+100 of the swamp
alignment.

Boreholes SW-34A, 37A, 40A and 43A were put down south of the existing south ditch of
Highway 26. Boreholes SW-34, 37, 40 and 43 were put down on the south side of the existing
pavement of Highway 26. Boreholes SW-35, 38, 41 and 44 were put down on the north side of
the existing pavement of Highway 26. Boreholes SW-36, 39, 42 and 45 were put down near or
north of the existing north ditch of Highway 26.

4.4.1 Pavement, Fill, Topsoil & Peat

Boreholes SW-34, 35, 37, 38, 40, 41, 43 and 44 put down on the existing pavement encountered
a 150 mm to 200 mm thick layer of asphalt underlain by a 180 mm to 920 mm thick layer of
granular fill. The granular fill in Borehole SW-40 is underlain by a 0.58 m thick upper layer of
mixed fill. The granular and upper mixed fill in all of the boreholes in this section are underlain
by a 150 mm thick layer of buried asphalt. The buried asphalt in Boreholes SW-43 and 45 is
underlain by a 300 to 310 mm thick layer of granular fill. The buried asphalt in Boreholes SW-
34, 35, 37, 38 and 40 is underlain by a 0.92 m to 1.53 m thick lower layer of mixed fill consisting
of gravel, sand, silt and clay. Granular fill was not evident beneath the buried asphalt in
Boreholes SW-34, 35, 37, 38 and 40, and could have been contaminated with silt and clay lumps
making it difficult for the purpose of soil classification.
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Boreholes SW-43A and 45 put down north of the north ditch of Highway 26 encountered a 150
mm and 75 mm thick layer of organic topsoil, respectively.

Boreholes SW-34A, 36, 37A, 39, 40A and 42, put down near the north and south ditches of
Highway 26, penetrated a 1.68 m to 2.74 m thick layer of peat. With the exception of Borehole
SW-44, the upper and lower mixed fill layers of all of the pavement boreholes in this section is
underlain by a 0.46 to 1.68 m thick layer of buried marl, peat or topsoil.

The organic soil layers ranges from topsoil, marl, fully to partially decomposed peat, with
intermittent layers of organic silt, and sand to sand and gravel, and bottom Elevations of between
328.56 and 331.79 m.

Organic content determinations were carried out on eight (8) samples which yielded the
following results:

Borehole | sample | Depth,m | o RS, TR OO | Content 96
SW34 3 2.29 23.7 23.7
SW35 3 2.29 7.8 7.8
SW36 4 1.83 22.3 22.3
SW37 4 3.05 10.8 10.8
SW38 3 2.29 66.9 66.9
SW40 3 2.29 39.6 39.6
SW41 3 2.29 47.3 47.3
SW42 6 3.81 6.5 6.5
Minimum 22.3 6.5
Maximum 66.9 10.8
Average 41.29 8.47

Field vane results carried out on the peat measured shear strengths of between 11.5 kPa and 75
kPa, with sensitivities of between 1.3 and 4.6.

The organic contents and field vane results, along with a visual and tactile examination of the
soil samples indicate that the peat is classified as amorphous-granular to fibrous.

Unit weight of the fill and organic layers were not determined due to the disturbance of the soil
samples during sampling and sample retrieval.

Eight (8) grain size distribution analyses of the embankment fill are shown on Figures M1, M2,
N1, N3, P1 and Q1 of Appendix A.
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Atterberg limits determinations were carried out on three (3) samples of the fill and organic
layers. The results are shown in Figures M3 and N2 of Appendix A and summarized below:

Minimum Maximum Average
Liquid Limit (W) 25 43 31.3
Plastic Limit (Wp) 16 35 22.3
Plasticity Index (Ip) 8 10 9.0

Standard penetration tests yielded “N”-values generally from 1 to over 100 blows per 0.3 m.
This fill and organic soil is brown, dark brown to grey in colour and the measured natural
moisture contents range from 3 to 899%.

Based on the above field and laboratory test results, together with a visual and tactile
examination, the fill and organic materials exhibited a very loose to very dense compactness
condition.

4.4.2 Clayey Silt to Silty Clay Till

The pavement, buried pavement, fill and organic soil layers are underlain by a major deposit of
brown to reddish brown clayey silt to silty clay till, with embedded sand and gravel. The upper
0.5 m of the silt to clay till in Boreholes SW-34 and 43A is organic stained.

Unit weight determinations carried out on the clayey silt to silty clay yielded results of 17.9 to
22.9 kN/m>. In general the unit weight varies from 20.7 kN/m® to 22.9 kN/m?, with a single
value of 17.9 kN/m? reported for the organic stained clayey silt to silty clay in Borehole SW-43A
at a depth of 0.76 m below the ground surface.

Twenty (20) grain size analyses were performed on the clayey silt to silty clay till deposit and the
results are presented on Figures M4, N4, P2, and Q2 of Appendix A. The deposit contained
predominantly clayey silt to silty clay with embedded sand and gravel, with sandy to gravelly,
and sand to sand and gravel layers.

Atterberg limits determinations were carried out on twenty (20) samples of the clayey silt and
silty clay till. The results are shown in Figures M5, N5, P3 and Q3 of Appendix A and
summarized below:

Minimum Maximum Average
Liquid Limit (W) 20 30 23.4
Plastic Limit (W5p) 12 19 15.8
Plasticity Index (Ip) 5 11 7.7

The natural moisture contents were in the range of 7 to 38%. These results are characteristic of
clayey silt to silty clay soils of low plasticity (CL-ML to CL).
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Standard penetration tests yielded “N”-values from 8 to over 100 blows per 0.3 m. Generally,
the clayey silt to silty clay deposit has a stiff to very hard consistency with localized near surface
firm zones.

Sample 5 (3.81 m depth) of Boreholes SW-34 and Sample 2 (0.76 m depth) of Borehole SW-
43A were organic stained. Two grain size distribution analyses were carried out on these two
samples and results are presented in Figure M4 and Q2. Atterberg limits determinations were
also carried out on both samples which yielded liquid limits, plastic limits and plasticity indices
of 35 and 23%, 26 and 15%, and 9 and 8%, respectively. Atterberg limits results are presented in
Figures M5 and Q3. The results indicate that the organic stained material in Borehole SW-34 is
highly organic (OL to Ol), and is of low plasticity (CL) in Borehole SW-43A. Standard
penetration tests yielded “N”-values of 13 and 17 blows per 0.3 m indicating a stiff to very stiff
consistency.

Sand to sand and gravel pockets and layers are present within the clayey silt to silty clay till.
Three grain size distribution analyses were carried out on the sand to sand and gravel materials,
and test results are presented in Figure Q4. The grain size distribution analyses results confirmed
that the sand to sand and gravel materials are generally silty, with a trace of to some clay.

Atterberg determinations carried out on the same samples yielded liquid limits of between 14 and
20%, plastic limits of between 14 and 23%, and plasticity indices of between 2 and 5. The
Atterberg results, together with a visual and tactile examination of the soil samples indicate that
the materials consist of silty to clayey sand, and silty to clayey sand and gravel (SM-SC to GM-
GQC).

Borehole SW-34, 35, 38 and 40 were terminated after augering between 0.30 and 1.07 m into
shale bedrock as evidenced by the shale fragments from the auger cuttings.

The remaining boreholes in this section were terminated mostly due to auger and/or sampler
refusal on presumed bedrock, between Elevations 326.10 to 328.70 m.

45 Profiles R to T, Stations 12+125 to 12+175

Boreholes SW-46 to 54 were put down between Stations 12+125 and 12+175 of the swamp
alignment.

Boreholes SW-46A, 49A and 52A were put down south of the existing south ditch of Highway
26. Boreholes SW-46, 49 and 52 were put down on the south side of the existing pavement of
Highway 26. Boreholes SW-47, 50 and 53 were put down on the north side of the existing
pavement of Highway 26. Boreholes SW-48, 51 and 54 were put down near or north of the
existing north ditch of Highway 26.
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45.1 Pavement, Fill and Topsoil

Boreholes SW-46, 47, 49, 50, 52 and 53 put down on the existing pavement encountered a 150
mm to 230 mm thick layer of asphalt underlain by a 230 to 760 mm thick layer of granular fill.
The granular fill in all of the boreholes in this section is underlain by a 150 mm thick layer of
buried asphalt. The buried asphalt in Boreholes SW- 46, 49 and 52 (south side only) is underlain
by a 460 mm to 760 mm thick layer of silty granular fill. Granular fill was not evident beneath
the buried asphalt in Boreholes SW- 47, 50 and 53, and could have been contaminated with silt
and clay lumps making it difficult for the purpose of soil classification.

Boreholes SW-48, 52A, and 54, put down at or near the north and south ditches of Highway 26
encountered a 75 mm to 200 mm thick layer of organic topsoil.

The ground surface of Borehole SW- 46A, 49A and 51, put down near the north and south
ditches of Highway 26, is covered with a 0.15 m to 0.30 m thick layer of granular fill. The
granular fill at the location of Borehole SW-49A contains organics.

A single grain size distribution analyses was conducted on a sample of the embankment fill, and
the results are shown on Figure R1 of Appendix A.

Atterberg limits determinations were carried out on a single sample and yielded a liquid limit of
23%, a plastic limit of 18% and a plasticity index of 5%. The Atterberg limits test results are
plotted on Figure R2.

Unit weight of the fill was not determined due to the disturbance of the soil samples during
sampling and sample retrieval.

Standard penetration tests yielded “N”-values generally from 4 to over 100 blows per 0.3 m.
This fill and organic soil is brown, dark brown to grey in colour and the measured natural
moisture contents range from 3 to 20%.

Based on the above field and laboratory test results, together with visual and tactile examination,
the fill and organic materials exhibited a loose to very dense compactness condition.

45.2 Clayey Silt Till

The fill layer in Borehole SW-46A is underlain by a 1.83 m thick layer of reddish brown sandy
clayey silt till with embedded gravel, and a moisture contents of between 10 and 12%. The
bottom of the sandy clayey silt layer was found at Elevation 330.02 m.

Unit weight determinations were not carried out on the clayey silt till layer.

Standard penetration tests yielded “N”-values of between 6 and 20 blows per 0.3 m.
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A single grain size distribution analysis was carried out on the sandy clayey silt till layer and the
results are presented on Figure R3 of Appendix A.

A single Atterberg limits determination yielded a liquid limit, plastic limit and plasticity index of
21%, 14% and 7%, respectively. These results are characteristic of sandy clayey silt with low
plasticity (CL-ML).

Based on the above field and laboratory test results, together with visual and tactile examination,
the sandy clayey silt layer exhibited a firm to hard consistency.

4.5.3 Sand and Silt Till

The topsoil, fill and buried asphalt is underlain by a major deposit of sand and silt till with
embedded gravel. Frequent large diameter gravel pieces of up to 26.5 mm were observed in the
soil samples indicating gravelly zones. Some of the sand and silt till is considered slightly
plastic and considered clayey. Occasional to frequent cobbles were encountered within the sand
and silt till. Occasional sand and gravel, sand, clayey silt, and silty clay seams, layers and
pockets are also present within the sand and silt till.

Unit weight determinations carried out on the sand and silt till yielded results of between 20.5 to
24.6 KN/m”.

Twenty (20) grain size analyses were performed on the sand and silt till deposit and the results
are presented on Figures R6, S3 and T1 of Appendix A. The deposit contained predominantly
sand and silt with embedded gravel and gravelly layers.

Atterberg limits determinations were carried out on fourteen (14) samples of the sand and silt till.
The results are shown in Figures R7, S4 and T1 of Appendix A and summarized below:

Minimum Maximum Average
Liquid Limit (W) 13 21 17.9
Plastic Limit (W5p) 10 17 14.0
Plasticity Index (Ip) 1 7 3.9

The natural moisture contents were in the range of 2 to 17%. These results are characteristic of
sand and silt till (SM-ML) with layers of low plasticity (CL-ML).

Standard penetration tests yielded “N”-values of between 8 and over 100 blows per 0.3 m.

These results together with a visual and tactile examination of the soil samples indicate that the
sand and silt till is generally in a loose to very dense compactness condition.

Gravelly sand to gravel layers are present within the sand and silt till. Three (3) grain size
distribution analyses were carried out on the soil samples and the results are presented in Figures
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R7,S1and T3. Three (3) Atterberg limits determinations were carried out on the gravelly sand
to gravel layers and test results provided in Figures R8, S2 and T4 confirmed the low plasticity
indices of less than 4%. The results indicate that the material is predominantly silty sand to sand
and gravel with a trace of to some clay (SM-GM).

A silty clay pocket was encountered at a depth of 0.76 m in Borehole SW-54. A single grain size
distribution analysis was carried out and the results are presented on Figure T5. Atterberg limits
determinations were carried out on the same sample and yielded a liquid limit, a plastic limit and
a plasticity index of 26%, 17% and 9%, respectively. These results indicate that the silty clay
pocket is silty clay of low plasticity (CL).

All of the boreholes were terminated at depths of between 3.2 and 4.27 m, on either a sand and
silt till, or auger and/or sampler refusal on cobbles, boulder or bedrock between Elevations
327.88 and 330.02 m.

4.6 Profiles U to X, Stations 12+200 to 12+275

Boreholes SW-55 to 66 were put down between Stations 12+200 and 12+275 of the swamp
alignment.

Boreholes SW-55A, 58A, 61A and 64A were put down south of the existing south ditch of
Highway 26. Boreholes SW-55, 58, 61 and 64 were put down on the south side of the existing
pavement of Highway 26. Boreholes SW-56, 59, 62 and 65 were put down on the north side of
the existing pavement of Highway 26. Boreholes SW-57, 60, 63 and 66 were put down near or
north of the existing north ditch of Highway 26.

4.6.1 Fill Pavement and Topsoil

Boreholes SW-55, 56, 58, 59, 61, 62 64 and 65 put down on the existing pavement encountered a
150 mm to 180 mm thick layer of asphalt underlain by a 360 to 610 mm thick layer of granular
fill. The granular fill in all of the boreholes in this section is underlain by a 150 mm thick layer
of buried asphalt. The buried asphalt in Boreholes SW-55, 61, 62, 64 and 65 is underlain by a
300 mm to 920 mm thick layer of silty granular fill. Granular fill was not evident beneath the
buried asphalt in Boreholes SW- 56, 58, and 59, and could have been contaminated with silt and
clay lumps making it difficult for the purpose of soil classification. The buried asphalt in
Borehole SW-58 is underlain by a 1.07 m thick layer of mixed fill consisting of gravel, sand, silt
and clay.

Boreholes SW-57, 60, 61A, 63, 64A and 60, put down at or near the north and south ditches of
Highway 26 encountered a 150 mm thick layer of organic topsoil.

Borehole SW-55A and 58A penetrated a 0.76 m and 0.91 m thick layer of topsoil fill,
respectively.
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Eight (8) grain size distribution analyses were carried out on the embankment fill and organics,
and the results are shown on Figures U1, U3, V1 and W1 of Appendix A.

Atterberg limits determinations were carried out on a single sample and yielded a liquid limit of
53%, a plastic limit of 29%, and a plasticity index of 24%. The Atterberg limits test results are
plotted on Figure U2, which indicate that the topsoil fill is an organic silt with high plasticity
(OH).

Unit weight of the fill was not determined due to the disturbance of the soil samples during
sampling and sample retrieval.

Standard penetration tests yielded “N”-values generally from 2 to over 100 blows per 0.3 m.
This fill and organic soil is brown, dark brown to grey in colour and the measured natural
moisture contents range from 5 to 49%.

Based on the above field and laboratory test results, together with visual and tactile examination,
the fill and organic materials exhibited a loose to very dense compactness condition.

4.6.2 Clayey Silt to Silty Clay Till

The pavement, buried pavement, fill and organic soil layers are underlain by a major deposit of
brown to reddish brown clayey silt to silty clay till, with embedded sand and gravel. The till
material consists of mostly silty clay till from Station 12+229 and easterly (Borehole SW-58
easterly).

Twenty-eight (28) grain size analyses were performed on the clayey silt to silty clay till deposit
and the results are presented on Figures U 3 and U4, V2, W 2 and X1 of Appendix A. The
deposit contained predominantly clayey silt to silty clay with embedded sand and gravel, with
sandy to gravelly layers.

Atterberg limits determinations were carried out on twenty-four (24) samples of the clayey silt
and silty clay till. The results are shown in Figures U5, V3, W3 and X2 of Appendix A and
summarized below:

Minimum Maximum Average
Liquid Limit (W) 21 33 25.5
Plastic Limit (W5p) 13 18 16.4
Plasticity Index (Ip) 5 16 9.1

These results are characteristic of clayey silt to silty clay soils of low plasticity (CL-ML to CL).
The natural moisture contents were in the range of 6 to 59%.
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Standard penetration tests yielded “N”-values from 5 to over 100 blows per 0.3 m. Generally,
the clayey silt to silty clay deposit has a stiff to very hard consistency with localized near surface
firm zones.

Borehole SW-58 was terminated after augering 0.3 m into shale bedrock as evidenced by the
shale fragments from the auger cuttings.

The remaining boreholes in this section were terminated mostly due to auger and/or sampler
refusal on presumed bedrock, between Elevations 328.09 m and 330.33 m.

4.7 Groundwater Conditions

The groundwater condition was monitored during and upon completion of sampling. There was
approximately 0.8 m of water running in the creek, located at STA 12+004 (Culvert 05B), at the
time of our field work between August 20 and 27, 2007 (Summer). This recorded water level is
considered to be of a dry season condition.

On completion of drilling, free groundwater was observed in the boreholes and is summarized
below:

Ground Groundwater Level
Borehole |  Chainage (Station) Surface (m) Remarks
Elevation Depth | Elevation
(m)
SW-01 114750 Rt Pavement 336.78 Borehole Dry
and Open
SW-02 | 11+750 Lt Pavement 336.76 Borehole Dry
and Open
SW-03 11+750 Lt Ditch 335.72 Borehole Dry
and Open
SW-04 | 11+775 Rt Pavement 336.27 Borehole Dry
and Open
SW-05 | 11+775 Lt Pavement 336.26 Borehole Dry
and Open
SW-06 11+775 Lt Ditch 332.92 Borehole Dry
and Open
SW-07 | 11+800 Rt Pavement 335.74 Borehole Dry
and Open
SW-07A 11+800 Rt Ditch 332.34 0.91 331.43
SW-08 | 11+800 Lt Pavement 335.76 Borehole Dry
and Open
SW-09 11+800 Lt Ditch 331.06 0.60 330.46
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Ground Groundwater Level
Borehole Chainage (Station) Eslg\:;?icc?n (m) _ Remarks
(m) Depth | Elevation
SW-10 11+825 Rt Pavement 335.24 3.50 331.74
SW-10A 11+825 Rt Ditch 331.46 0.00 331.46
SwW-11 11+825 Lt Pavement 335.23 5.20 330.03
SW-12 11+825 Lt Ditch 331.12 1.70 329.42
SW-13 11+850 Rt Pavement 334.83 4.90 329.93
SW-13A 11+850 Rt Ditch 331.40 0.00 331.40
SW-14 11+850 Lt Pavement 334.80 5.30 329.50
SW-15 11+850 Lt Ditch 331.07 0.00 331.07
SW-16 11+875 Rt Pavement 334.47 4.60 329.87
SW-16A 11+875 Rt Ditch 331.25 0.00 331.25
SW-17 11+875 Lt Pavement 334.44 4.40 330.04
SW-18 11+875 Lt Ditch 331.12 1.50 329.62
SW-19 11+900 Rt Ditch 334.14 4.15 329.99
Groundwater
SW-19A 11+900 Rt Pavement 331.21 -0.15 331.36 0.15 m above
ground surface
SW-20 11+900 Lt Pavement 334.12 3.80 330.32
SW-21 11+900 Lt Ditch 331.17 0.75 330.42
SW-22 11+925 Rt Pavement 333.80 3.80 330.00
SW-22A 11+925 Rt Ditch 331.30 0.00 331.30
SW-23 11+925 Lt Pavement 333.84 3.50 330.34 wet cave-in
SW-24 11+925 Lt Ditch 331.23 1.7 329.53
SW-25 11+950 Rt Pavement 333.57 4.25 329.32 wet cave-in
SW-25A 11+950 Rt Ditch 331.36 0.00 331.36
SW-26 | 11+950 Lt Pavement 333.57 B‘;ﬂ‘g;eary
SW-27 11+950 Lt Ditch 331.18 1.80 329.38 wet cave-in
SW-28 11+975 Rt Pavement 333.28 3.75 329.53
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Ground Groundwater Level
Borehole Chainage (Station) Eslg\:;?icc?n (m) _ Remarks
(m) Depth | Elevation
SW-28A 11+975 Rt Ditch 331.34 0.00 331.34
SW-29 11+975 Lt Pavement 333.29 3.35 329.94
SW-30 11+975 Lt Ditch 331.25 1.05 330.20
SW-31 12+000 Rt Pavement 333.03 2.50 330.53
SW-31A 12+000 Rt Ditch 331.35 0.30 331.05
SW-32 12+000 Lt Pavement 333.07 2.60 330.47
SW-33 12+000 Lt Ditch 331.17 0.60 330.57
SW-34 12+025 Rt Pavement 332.88 2.20 330.68
SW-34A 12+025 Rt Ditch 331.33 0.00 331.33
SW-35 12+025 Lt Pavement 332.89 2.60 330.29
SW-36 12+025 Lt Ditch 331.17 0.00 331.17
SW-37 12+050 Rt Pavement 332.83 2.29 330.54
SW-37A 12+050 Rt Ditch 331.30 0.00 331.30
SW-38 12+050 Lt Pavement 332.81 3.30 329.51
SW-39 12+050 Lt Ditch 331.23 0.60 330.63
SW-40 12+075 Rt Pavement 332.78 5.30 327.48
SW-40A 12+075 Rt Ditch 331.38 0.00 331.38
SwW-41 12+075 Lt Pavement 332.79 5.60 327.19
SW-42 12+075 Lt Ditch 331.07 B‘;;e(:‘g;e?]ry
SW-43 | 12+100 Rt Pavement 332.94 B‘;f(:‘%'ze?]ry
SW-43A | 12+100 Rt Ditch 331.94 B‘;f(;‘%'ge?]ry
SW-44 | 12+100 Lt Pavement 332.97 B‘;‘;]e(;“gge?‘ry
SW-45 12+100 Lt Ditch 331.84 B‘;‘;]e(;“gge?‘ry
SW-46 12+125 Rt Pavement 333.04 3.50 329.54
SW-46A 12+125 Rt Ditch 332.15 0.46 331.69
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Ground Groundwater Level
Borehole |  Chainage (Station) Surface (m) Remarks
Elevation Depth | Elevation
(m)
SW-47 | 12+125 Lt Pavement 333.03 Borehole Dry
and Open
SW-48 12+125 Lt Ditch 332.62 Borehole Dry
and Open
SW-49 | 12+150 Rt Pavement 333.12 Borehole Dry
and Open
SW-49A 12+150 Rt Ditch 332.37 0.10 332.27
SW-50 | 12+150 Lt Pavement 333.13 Borehole Dry
and Open
SW-51 12+150 Lt Ditch 332.44 Borehole Dry
and Open
SW-52 | 12+175 Rt Pavement 333.22 Borehole Dry
and Open
SW-52A 12+175 Rt Ditch 332.33 0.00 332.33
SW-53 | 12+175 Lt Pavement 333.22 Borehole Dry
and Open
SW-54 12+175 Lt Ditch 332.03 Borehole Dry
and Open
SW-55 12+200 Rt Pavement 333.27 Borehole Dry
and Open
SW-55A 12+200 Rt Ditch 332.24 0.00 332.24
SW-56 | 12+200 Lt Pavement 333.30 Borehole Dry
and Open
SW-57 12+200 Lt Ditch 331.75 Borehole Dry
and Open
SW-58 | 12+225 Rt Pavement 333.39 Borehole Dry
and Open
SW-58A 12+225 Rt Ditch 332.34 0.00 332.34
SW-59 12+225 Lt Pavement 333.41 Borehole Dry
and Open
SW-60 12+225 Lt Ditch 331.90 Borehole Dry
and Open
SW-61 | 12+250 Rt Pavement 333.53 Borehole Dry
and Open
SW-61A 12+250 Rt Ditch 332.35 Borehole Dry
and Open
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Ground Groundwater Level
Borehole |  Chainage (Station) Eslurfa_ce (m) Remarks
evation Depth | Elevation
(m)
SW-62 | 12+250 Lt Pavement 333.57 Borehole Dry
and Open
SW-63 12+250 Lt Ditch 332.37 Borehole Dry
and Open
SW-64 | 12+275 Rt Pavement 333.63 Borehole Dry
and Open
SW-64A 12+275 Rt Ditch 332.70 Borehole Dry
and Open
SW-65 | 12+275 Lt Pavement 333.65 Borehole Dry
and Open
SW-66 12+275 Lt Ditch 332.52 Borehole Dry
and Open

It should be noted that the groundwater level will fluctuate seasonally and in response to weather
events. Under adverse conditions, water could be perched within the embankment fill. Itis
reasonable to assume that groundwater could be similar to the water level in the creek during
high flow conditions.
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5.0 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 C, 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,
Infrastgucture Engineering Group Inc.
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E.Y. CHUNG
8345506

Joseph Law, P.Eng.
Project Manager

Tom O’Dwyer, P. Eng.
Quality Review Engineer
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Drawings 1to 9
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1. THE COMPLETE FOUNDATION INVESTIGATION AND DESIGN REPORT FOR THIS PROJECT AND OTHER RELATED DOCUMENTS MAY BE EXAMINED AT THE ENGINEERING MATERIALS OFFICE, DOWNSVIEW. UNLESS OTHERWISE SHOWN
INFORMATION CONTAINED IN THIS REPORT AND RELATED DOCUMENTS ARE SPECIFICALLY EXCLUDED IN ACCORDANCE WITH THE CONDITIONS OF SECTION GC2.01 of OPS GEN. COND. SWAMP SHEET
2. THE BOUNDARIES BETWEEN SOIL STRATA HAVE BEEN ESTABLISHED ONLY AT BOREHOLE LOCATIONS. BETWEEN BOREHOLES AND BOUNDARIES ARE ASSUMED FROM GEOLOGICAL EVIDENCE.
3. BURIED ASPHALT LAYERS WERE ONLY SHOWN AS OBSERVED IN THE BOREHOLES AND GENERALIZED TO BE 150 MM THICK. Highway 26 — Part B 1
4. STATISTICALLY, BURIED ASPHALT PAVEMENT COULD BE PRESENT BENEATH THE EXISTING PAVEMENT WITHIN THE SWAMP ALIGNMENT EVEN IF IT IS NOT EVIDENT IN THE BOREHOLES. BOREHOLE LOCATION PLAN
5. THICKNESSES OF GRANULAR FILL BENEATH THE ASPHALT AND BURIED ASPHALT COULD BE VARIABLE AND REPORTED ON THE PROFILES AS RECORDED FROM FIELD MEASUREMENTS.
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BOREHOLE | g pv. UTM CO-ORDINATES BOREHOLE | £ py UTM_CO—ORDINATES BOREHOLE | £ v, UTM_CO—-ORDINATES BOREHOLE | £ py UTM_CO—ORDINATES BOREHOLE | g v, UTM_CO-—ORDINATES
NO. ' NORTH EAST NO. ) NORTH EAST NO. ) NORTH EAST NO. ) NORTH EAST NO. ) NORTH EAST
SWT6A 331.25 | 4940532 209351 SW25A 331.36 | 4940552 209423 SW34A | 331.33 | 4940575 209496 SWA3A 331.94 | 4940598 209567 SW52A  [332.33 | 4940619 209638
SW16 334.47 | 4940543 209348 SW25 333.57 | 4940563 209421 SW34 332.88 | 4940584 209494 SW43 332.94 | 4940604 209566 SW52 333.22 | 4940625 209637
w17 334.44 | 4940547 209347 SW26  |333.57 | 4940568 209420 SW35 332.89 | 4940588 209492 SWa4  |332.97 | 4940609 209565 SW53 33322 | 4940629 209636 S CA L E
SW18 331.12 | 4940558 209344 Sw27 331.18 | 4940578 209416 SW36 331.17 | 4940597 209489 SW45 331.84 | 4940618 209561 SW54 332.03 | 4940638 209633
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NO. NORTH EAST NO. NORTH EAST NO. NORTH EAST NO. NORTH EAST NO. : NORTH EAST NO. ‘ NORTH EAST o
SW19A 331.21 | 4940539 209376 SW28A 331.34 | 4940560 209449 SW37A | 331.30 | 4940582 209519 SW46A 332.15 | 4940605 209590 SW55A  [332.24 | 4940625 209664 SWETA 332.35 | 4940637 209711 2| 21/09/09 | J.L. | Draft
Swig 334.14 | 4940550 209373 sw28 333.28 | 4940570 209445 SW37 332.83 | 4940591 209517 SW46 333.04 | 4940611 209589 SW55 333.27 | 4940632 209662 SW6'1 333.53 | 4940646 209709 & | Dpate BY DISCRIPTION
SW20 334.12 | 4940554 209371 SW29 333.29 | 4940574 209444 SW38 332.81 | 4940595 209516 SW47 333.03 | 4940616 209588 SW56 333.30 | 4940636 209660 SW62 333.57 | 4940650 209708
Sw21 33117 | 4940563 209367 SW30 331.25 | 4940584 209441 SW39 331.23 | 4940604 209513 Sw48 332.62 | 4940622 209586 SW57 331.75 | 4940646 209656 SW63 332.37 | 4940660 209705 MTO GEOCRES No. 41A-217
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NO. ELEV. NORTH EAST NO. ELEV. NORTH EAST NO. ELEV. NORTH EAST NorEHOME| ELEV. NORTH EAST RoEHOLE | ELEv. NORTH EAST N EHOLE| ELEV. NORTH EAST HWY No. HWY 26 DIST  Owen Sound
SW22A 331.30 | 4940547 209399 SW31A | 331.35 | 4940570 209476 SW40A | 331.38 | 4940580 209544 SW49A 332.37 | 4940612 209614 SW58A | 332.34 | 4940631 209688 SWE4A 332.70 | 4940643 209735 ,
Sw22 333.80 | 4940557 209398 SW31 333.03 | 4940576 209469 SW40 332.78 | 4940598 209541 SW49 333.12 | 4940618 209613 SW58 333.39 | 4940638 209686 SWe4 333.63 | 4940652 209733 SUBM'D J.L. | CHECKED E.C. | DATE 24/08/08 SITE SWAMP
sw23 333.84 | 4940561 209395 SW32 333.07 | 4940581 209468 SW41 332.79 | 4940602 209540 SW50 333.13 | 4940622 209611 SW59 333.41 | 4940643 209684 SW65 333.65 | 4940656 209732 APPROVED
Sw24 331.23 | 4940570 209391 SW33 331.17 | 4940591 209466 SW42 331.07 | 4940612 209538 SW51 332.44 | 4940629 209610 SW60 331.90 | 4940653 209681 SW66 332.52 | 4940667 209729 DRAWN J.L. | CHECKED J.L. EC. DWG 1
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MINISTRY OF TRANSPORTATION, ONTARIO
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MINISTRY OF TRANSPORTATION, ONTARIO
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L L ] ] 1004
328 = 328
—16 —14 -12 -10 -8 -6 —4 -2 0 2 4 6 8 10 12 14 16 18 20
31/03/10 | J.L. | Final

21/10/09 | J.L. | Draft

REVISIONS

DATE BY DISCRIPTION

MTO GEOCRES No. 41A-217

HWY No. HWY 26 DIST Owen Sound

SUBM’'D J.L. | CHECKED E.C. | DATE 24/08/08 SITE SWAMP

APPROVED
DRAWN J.L. | CHECKED J.L. E.C. DWG 7




MINISTRY OF TRANSPORTATION, ONTARIO

METR‘C CONT NO XXX X —XXXX
b
_ . DIMENSIONS ARE IN METRES o o
PROFILE T-T" 12+175 CL Highway 26 ANDIOR af LLIMETHES WP No cwp 167-91-00
UNLESS OTHERWISE SHOWN
BH SW-54 ‘ BH SW-53 ‘ ‘ BH SW-52 i BH SW-52A
335 335 SWAMP SHEET
Highway 26 — Part B 8
334 334 PROFILE
| — | — 1 { SUMMASPHALT  [| [ | — — — | | IE - e
333 — 310,TO 680 mm GRANULARS Jul. 6/09™ e - | 333 M Pavement & Canstruction Materials Consulting Engincers
— 4 00+ FILL _;; 00 mm TOPSOIL GTA = Kitchener = London = Windsor
332 75 nm TOPSOIL— % - i 8 332
ol = = ) B B N/ AP ~—
—~ s PR B 4 a 21 5 39° s 4 i I
2| e A < L . ! " 30 i
331 4511 7 - P : 331 g fa |
“ | 1ef |7|+|| | SAND & SILT TILL 20 . als 64|, B ., 57 ]
40 I 'REC EN IR “ | L1004 a AR E L ]jl.-‘l'l
330 E 3 pme 330 :
55 oL INRP S LLEEE SAND & SILT TILL {oof "]
a B 2 lof | 1A= Z 2 s = Il
329 34 ERERE= T T2 329 l \
EiN EEIN
328 = 328 z -
—-16 —14 —12 -10 -8 -6 —4 -2 0 2 4 6 8 10 12 14 16 18 20 £
B .v| '
i
3 ,f,‘ ==
PROFILE U-U 124200 CL Highway 26 [ ) .”,
BH SW-57 BH SW-56 @ BHsw-ss @ BHsw.ssA KEYPLAN NTS
335 335
334 334
= — — — { —fSOmmASPHALT [ | [ — ——|— — |
- —mf ~
333 - - 150 mm BURIED ASPHALT FILL Jull. 6709 | | 333 LEG E N D
- <X X 52 i = I
332 [150 mm TOPSDIL__| w K 1 K A < = 21760 mm ToPsoIL FILL—~ —_~ 332 ‘ Bore Hole
i “ A% 11 L3 2 I
2 . 4 f o 4 Wl 1 Y14 B k1 10 $» Dynamic Cone Penetration Test (Cone)
331 28 7/ SILTY CLAY TO CLAYEY SILTTILL " {147}/ ° A A AT A S 31 & sore ol & Core
s q ‘ g 2% B / / “ g A
330 36 ki % d 5] > Z A/ 51 P / 42 = B y = » " 330 N Blows/0.3m (Std Pen Test, 475 J/blow)
i a o g fa / o
wlV ;/ / /4 / 1 f . o ool % gl nEp CLAYEY/SILT TII7L CONE Blows/0.3m (60° Cone, 475 J/blow)
329 A i = g £ 00 329 A& W L at time of investigation
oo ey W A AL VA S ¥ N g vy AP, v
- P AA VN AA A AA 1Y 004 .
328 328 Standpipe
-16 14 —12 -10 -8 -6 —4 -2 0 2 4 6 8 10 12 14 16 18 20
b
PROFILE V=V 1242275 CL Highway 26
BH SW-60 ‘ BH SW-59 ‘ ‘ BH SW-58 ‘ BH SW-58A
335 335
334 — 334
4 — — — |/ — | 7~ I 150 mm/ASPHALT | R e S
333 — vanval 380,70 450 e, GRANULARS —~ 333
_— 260 hm BURIED ASPHALT @Ww T50/ram BURIED ASPHALY ~—
1 h 4 —
332 - FILL ’ [z [~ Jul. 6/09 - 332
O — A < 17 910 mm TOPSOIL FILL™ -
VALK & ‘ T ; JIHE 7
331 v 2 Pz g 24 A AWEL AT AT A5 97 Z % i 331
g ] 4 “ SILTY CLAY TILL |1
330 73 = g £ / 75 vl ay 44 . £ w4 1 - 330
4 ALY,
st/ ¢ A1 A ¥ 511 1 60} 14| il apevi® ¢ /] g
399 Ay 4 LA A PRESUMED BEDROC —ald bl 48
P % A A AT a— FPRESUY BEDROGK — Wi “T, 329
|| A AL AL o T4 A0
328 328
16 —14 —12 -10 -8 -6 —4 -2 0 2 4 6 8 10 12 14 16 18 20
31/03/10 | J.L | Final

21/10/09 | J.L. | Draft

REVISIONS

DATE BY DISCRIPTION

MTO GEOCRES No. 41A-217

HWY No. HWY 26 DIST Owen Sound

SUBM'D J.L. | CHECKED E.C. | DATE 24/08/08 SITE SWAMP

APPROVED

DRAWN  J.L. | CHECKED J.L. E.C. DWG 8




MINISTRY OF TRANSPORTATION, ONTARIO

b
PROFILE W—W’ 12+250 oL Highway 26
BH sw-es‘ BH SW-62 ‘ ‘ BH SW-61 ‘ BH SW-61A
335 335
334 S S —— 334
| — = — — [~ IsUmmASPRALT - —— —
_— - 60 TO 460 mm GRANULARS ~
333 — 150 mm BURIED ASPHALT —~ 333
OoIL—{ — » !:lel- lm m
. —~ D T T AV 5 = - 150 min TORSOIL | — 53
=~ 4 PEZ%e NN A T 24 A 4 f
36 ) SILTY CLAY TILL 4.1 # g 22
EADET Al og 7 A
331 28 3 331
49 & P b LA A 1 i g ./ A27
4 £ 1004
330 1 2 A8 1 LA A b 330
004 P 717 ) 7 Z A A1 11 Aood
‘ o0 AN
329 329
328 328
—16 —14 —12 —10 -8 -6 -4 -2 0 2 4 6 10 12 14 16 18 20
b}
PROFILE X=X 124275 L Highay 2
BH SW-66 @) BH SW-65 @) @ BHsW-ss @ BHSW-64A
335 335
334 /,ﬂﬂl’d’”**’Tsoﬁﬁgiﬂélspﬁuz . - — 334
—
— I 360 TO 460 mm GRANULARS ~
333 — F LL 150 mm BURIEDASPHALT — 150 T TOPSOIL 333
ToRSOIL | 22 32 —
- Al AV XL VAN 4 A —
332 % A X TIA I r & Z 773 ; : g gvipe 332
55 SILTY CLAY TILL /] il y 4 /
a < 2 4 d 4
331 - =+ 4 4 45 ; 37 A . s .
4 4/ / 4 s ” 48 / / 77 / 4 A
330 — A Sy > d b ol A as 330
T AAXIAL VANV Mg V] VAtV 00
329 329
328 328
-16 —14 —12 —10 -8 -6 —4 -2 0 2 4 6 10 12 14 16 18 20

METRIC

DIMENSIONS ARE IN METRES

AND/OR MILLIMETRES

UNLESS OTHERWISE SHOWN

CONT NO XXXX — XXXX
WP No ewP 167-91-00

SWAMP SHEET
Highway 26 — Part B 9
PROFILE

Pavement & Construction Materisls Consulting Engineers
q I GTA » Kitchener = London = Windsor

KEYPLAN NTS

LEGEND

Bore Hole

Bore Hole & Cone

49’ Dynamic Cone Penetration Test (Cone)

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

W L at time of investigation

Standpipe

o
_— “‘”4 % z

%)

Z|[31/03/10 | UL | Final

2 21/10/09 | J.L. | Drait

w

& | DaTE BY DISCRIPTION

MTO GEOCRES No. 41A-217

HWY No. HWY 26 DIST Owen Sound

SUBM'D J.L. | CHECKED E.C. | DATE 24/08/08 SITE SWAMP
APPROVED

DRAWN  J.L. | CHECKED J.L. EC. WG 9




Ministry of Transportation/Stantec Consulting Ltd. 07-6-IEG1-SWAMP

G.W.P. 167-91-00 - Rehabilitation of Highway 26 Final Report

From Former St. Vincent/Sydenham Townline to Meaford Appendix A

Agreement # 3006-E-0002 May 17, 2010
Appendix A

Explanation of Terms Used in Report
Record of Borehole Sheet

Boreholes SW-01 to 66

Infrastructure Engineering Group Inc.



EXPLANATION OF TERMS USED IN REPQORT

N VALUE: THE STANDARD PEMETRATION TEST [SPT] N wALLE 5 THE NUMBER OF SLOWS REQUIRED 'O CAUSE A STAMNDARD Smm O G $2L1T BARREL
SAMPLER TO PENETRATE 0.3m INTC UNDISTURBED GROUND IN & BOREHOLE WHEN DRIYEN BY & HAMMER WITH & MaSS OF 03.5kyg, FaLLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m M WALUES ARE INDICATED A5 THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED AVERAGE N VaLUE 13 DENOTED THUS N

DYMAMIC CONE PEMETRATION TEST: CONTIMUOUS PENETRATION OF & COMICAL STEEL POINT | Stmm 0D 80" CONE AMGLE ) DRIVEN BY 475 J
IMPACT ENERGY OMN "A' SIZE DRILL RODS. THE RESISTANCE TO COMNE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT [NTO THE UMDISTURBED SGRAOUND,

S01L5 ARE RESCRIBED BY THEIR COMPOGSITION ANC CONGISTENSY OR DENSENESS.

1 Cy tkra) Q-2 13 -25 25 - 50 50 -100 tof% - 200 >200
VERY SOFT SOFT FIRM STIFF VERK STIFF HARD
DENSENESS: COHESIONLESS 3QILS ARE DESCRIBED ON THE BASIS OF DENSENESS A5 INDICATED 8Y 58T N VALUES AS FOLIOWS:
LNEBLOWSID.]MI 0D -5 5-10 10- 39 0 - 50 =50
VERY LOOSE| tO005E COMPACT DENSE VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTUSAL FEATURES AND / QR STRENGTH.

RECOVERY: 3SUM OF AlL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LEMGTH OF THE CORING RUN

MODIFIED RECOVERY:

SUM OF THOSE INTACT CORE BECES, 100mm« N LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATION |RQ D |, FOR MODIFIED RECOWERY, 15

[ room 0-2% 25 - 50 50 - 75 75 - 90 30 - 100
very FOOR | POOR FAIR GOOD | EXCELIENT
JOINTING AND BEODING ¢
SPACING 50mm 50 - A0mm| ¢.dm - tm Im- 3m =1m
JOINTING  {VERY CLOSE| CIGSE | MOD. C1OSE|  WiDE | VERY wiDE
BEDDING VERY THIN THIN MED M THICK | VERY THACK]

ABBREVIATIONS AND SYMBOLS
MECHANICAL PROPERTIES OF SOIL

FIELD SAMPUNG

55 SPLIT SPOOMN TP THINWALL ISTON my kPa™!  COEFFICIENT OF VOLUME CHANGE
W3 WASH SAMPLE Q% OSTERBERG SAMPLE Ce | COMPRESSION INDEX
51 S10TTED TUBE SAMPLE # C PRCCK CORE Ce 1 SWELLENG INDEX
&5 BLOCK SAMPLE FH  TW ADVANCED HYDRAULICAL.Y Cy 1 RATE OF SECOMNDARY COMSOLIDATION
C5 CHUNK SAMPLE Pt TW ADVANCED MANUALLY 3 mi/s  COEFFICIENT OF CONSGLIDATION
T w THINWALL OPEN F &  FOIL 3AMPLE H m DRAINAGE PATH
T, 1 TIME FACTOR
STRESS AND STRAIN u -1 DEGREE OF CONSOLIDATION
U, kpa PORE WATER PRESSURE T kPa EFFECTIVE DVERBURDEN PRESSURE
Y 1 PORE FRESSURE RATIO a kPa PRECONSOLIGATION PRESSURE
T kra TOTAL MORMA&L STRESS T kpa SHEAR STRENGTH
! kpa EFFECTIVE NORMAL STRESS ot kpa EFFECTIVE COHESICN (NTERCERT
T kea SHEAR STRESS -3 = EFFECTIVE AMGLE GF INTERNAL FRICTION
a4 kPa PRINCIPAL STRESHES Gy kpa APPARENT COHESICN INTERCEPT
€ % LIMEAR STRAIN By -2 APPARENT ANGLE OF INTERNAL FRICTION
€ 5.8 & PRINCIFAL STRAINSG T rPa RESIOUAL SHEAR STREMGTH
E kP MODULUS OF LIMEAR DEFORMATICN T kPa REMCULDED SHEAR STREMGTH
G kPo MODULUS OF SHEAR DEFORMATION 5 i CERSITNIT S
n i COEFFIC(EMNT OF FRICTION ! ki
PHYSICAL PROPERTIES OF S5O1L
A kgfm3 DENSITY QF SCLID PARTICLES ] 1.% ¥CID RATID B 1% VOID RATIQ IN DENSEST STATE
‘fs kNZm® UNIT WEIGHT OF SCLID PARFICLES ” 1.% FORDSITY g 1 DENGITY INDEX ,Z_mﬁl%ﬂ_ﬁ
£, lgfma DENSITY OF wATER w 1% WATER CONTENT 5} mm GRAIN DIAMETER manT e
%, kn/m' UNIT WEIGHT GF WATER B % DEGREE OF SATURATION B, mm  n PERCENT - DIaMETER
P kg/m® DENSITY QF 5011 " % LIQuID Limie S UNIFORMITY COEFFICIENT
¥ KN/’ UNIT WEIGHT OF $01L o % PLASTIC LIMIT h m HYGRAULIC HEAD IR POTEMTIAL
A kgim DENSITY OF ORY §G4L w, % SHRINKAGE LIGWIT q m’/s  RaTE OF DISCHARGE
7& kn/m® UNIT WEIGHT 3F DRY SOIL p FLAITICITY INDEX = W - wp ¥ mis  DISCHARGE VELDCITY
Bat  kgsm? DENSITY OF SATURATED 5O i : e Ty | [ HYDRAULIC GRADIENT
Toor kauim' UM WEIGHT OF SATURATED son - - w k mfs  HYDRAULIC TONDUCTIVITY
P kg/m® DENSITY OF SUBMERGED 5S0IL 'z EONSITENGY |NOEX™ L|p j kh/m SEEPAGE FORCE
Y kn/m® UNIT WEIGHT OF SUBMERGED 01 ] 1745 VN RATIZ IM LIDOSEST STATE

MRE



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-01 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940508, Easting - 209228 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 13.8.07 - 13.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & 8 w 3 % a 8 SHEAR STRENGTH kPa —_— o DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE Y %
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
336.78| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
610mm Granular FILL.
336.02
0.76 150 mm ASPHALT. 336
1| SPT| 48 o
FILL
Brown, moist, dense, consisting of
335.26 silty sand , trace to some gravel.
— 755 —————————————— > y #
L] 2 | SPT| 31 335 o
],
17
3| sPT| 27 °
g
334
Clayey SILT to Silty CLAY TILL, b4
CL-ML to CL i
Brown to reddish brown, moist, very M 4 PT | 44 o
stiff to hard, with embedded sand and |14 S
gravel. crde
4 333
1 5 | sPT| 70 | 9 31 43 18
1 (60)
B
331.90 VI 6 | SPT | 1o+ 332 °
4388
End of borehole. Borehole dry and
open @
completion.
43, 3. Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-02 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940513, Easting - 209227 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 13.8.07 - 13.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & 8 w 3 % a 8 SHEAR STRENGTH kPa —_— o DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE Y %
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
336.76| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
000|530 mm ASPHALT.
530 mm Granular FILL.
336.00
0.76 150 mm ASPHALT. 336
1|spT| 53 o
FILL
Brown, moist, very dense to dense,
consisting of mixed sand and silt,
3350 _"ecetosomegamvel 00
168 T 2 | sPT | 44 335 o 20 25 36 19
Pag (55)
],
211 3 | sPT | 40 o
|- 334
Clayey SILT to Silty CLAY TILL, pafll
CL-ML to CL M 4 | spT | 32 °
Brown to reddish brown, moist, hard, 41|
with embedded sand and gravel. g
3
§ 333
4 5 | SPT | 100+ \. o
45
fl
331.88 ATH & | SPT | roor 332 s = 17 31 0t
4388
End of borehole. Borehole dry and
open @
completion.
+3,x3; Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-03 1 OF 1 METRIC
W.P. GWP 167-91-00 LOCATION Northing - 4940520, Easting - 209225 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN

DATUM Geodetic

15.8.07 - 15.8.07

CHECKED BY. JL

Sensitivity

SOIL PROFILE SAMPLES o w PENETR. RESISTANCE REMARKS
Wy | STANDARD @ DYN. CONE PLASTIC tauo| k&
£ w235 3 20 40 60 80 100 _[LMT umiTf - = &
Qe Ll Y |2E]| 2 ! . L e " w | 52 | cransize
ELEV e o 3 25 O |SHEAR STRENGTH kPa
DESCRIPTION Sl & | 2|28 E ————— DISTRIBUTION
DEPTH S|5| F | 3 |38]| £ |o UNCONFINED + FIELD VANE Y %)
S z |£©| @ [® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
335.72| Ground w 20 40 60 80 100 10 30 kN/m* |GR SA SI CL
0.00 50 mm TOPSOIL. Ty
335
225+
1| sPT | 45 o
Clayey SILT to Silty CLAY TILL, o5
CL-ML to CL
Brown to reddish brown, moist, hard, 2 | SPT | 58 334 °
with embedded sand and gravel.
225+
3| sPT| 39 13 29 40 18
58
333 (%8)
\. 225+
33237 4 | sPT | 100+ q
335
End of borehole. Borehole dry and
open @
completion.
8. Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of i -
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No SW-04 1 OF 1 METRIC
W.P. GWP 167-91-00 LOCATION Northing - 4940515, Easting - 209252 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 9.8.07 -9.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES | w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  conrent LUMIT| S © &
2% ulzg| z ! . . — We w w | 5L | cransize
ELEV L |lm| # 2 |25 © |SHEAR STRENGTH kPa
DESCRIPTION S| & = |z2| E —_———— DISTRIBUTION
DEPTH é s i > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
336.27| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
336
920 mm Granular FILL.
______________ 1 | SPT | 100+ /. o
| 150 mm ASPHALT.
e - 335 =
2 SPT 12 o
FILL 334
Brown, moist, compact to loose,
consisting of mixed gravel, sand, silt 3 | SPT | 23 o 11 32 38 20
and clay. (58)
4 | SPT| 5 333
361 _
3.66 1]
AL
5 SPT 26
dts 332
Clayey SILT to Silty CLAY TILL, A1i] 6 | SPT| 26 — 12 30 4558;6
CL-ML to CL A%
Brown to reddish brown, moist, very 52
stiff to hard, with embedded sand and 27 ] 331
gravel. ALl
Pl 7 | sPT| 79 o
d
e o8 330
becoming grey 8 | SPT | 72 [
329.72
6.55
End of borehole. Borehole dry and
open @
completion.
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of i -
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No SW-05 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940520, Easting - 209251 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 13.8.07 - 13.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
9| w |22 2 1 N L L L w w w | DU GRAIN SIZE
Elm| ¥ | 3 |]2a| © |SHEARSTRENGTHkPa ' - e
ELEV DESCRIPTION 2] & = |z2| E ——— DISTRIBUTION
DEPTH |3 b > 12 3 < [0 UNCONFINED + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
336.26| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
R 336
KX
RS
PSS
920 mm Granular FILL. ::::.4
KX
A 1 | SPT | 100+ o
______________ Rede! /.
| 150 mm ASPHALT.
—E TS —r 335
g
7111 2 | SPT | 46 /./ o
M 334
M 3 | spT| 14 (\ o
Ard
Clayey SILT to Silty CLAY TILL, TH
CL-ML to CL 41 \\
Brown to reddish brown, moist to wet, |
stiff to hard, with embedded sand and 4, 4 SPT | 100+ 333 8 32 42 18
gravel. - (61)
4
4 5 | SPT | 23 .< o
1 332
33138 6 | SPT | 100+ \. o
4.88 Sample and
End of borehole. auger refusal @
4.88 mon
presumed
cobbles.
Borehole dry and
open @
completion.
+3,x3; Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-06 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940537, Easting - 209243 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 13.8.07 - 13.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
A STANDARD @ DYN.CONE > |piastic NATURAL - qup| = REMARKS
Ez| 9 umt  MOISTURE “ruir| £ 5 &
= n |<8 @» 20 40 60 80 100 CONTENT z 9
Sy w2l z e W w w [ 5% | cransize
e W 3 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & < | Z = ——0— DISTRIBUTION
DEPTH |3 b > 12 3 < [0 UNCONFINED + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.92| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 K12
33262 _S00mmTOPSOL. X
0.30
A4
K
Tkl 1 | SPT | 23 332 P 3
17
Clayey SILT to Silty CLAY TILL,
Moot Y A4l 2 | sPT | 11 o] 9 30 46 15
Reddish brown, moist, stiff to hard, J U] 331 61
with embedded sand and gravel. A \
a.- _? \
41 3 | sPT | 100+ \Q o
Lo
9% 330
g
32057 ‘ 4 | SPT | 100+ [ ) o
335
End of borehole. Borehole dry and
open @
completion.
+3,x3; Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-07 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940524, Easting - 209278 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic 7.8.07 -7.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES | o W PENETR. RESISTANCE REMARKS
weyl| < STANDARD @ DYN. CONE LiQuip £
— o | 5 zZl 9 | E 5 &
= I A E = I w | 5L | cransize
ELEV olm| 3 |2a| 2 [SHEARSTRENGTHkPa —o— DISTRIBUTION
DESCRIPTION Els| > L |5z E
DEPTH =|2|F |2 |3g] £ Y %)
£lz z (g9 @ [e auckTriaxa WATER CONTENT (%)
335.74| Ground . 30 kN/m® [GR SA sl cL
0.00 150 mm ASPHALT.
| _ | _180mmGranylarFILL. __ _ _ _ __ |
335
1 SPT 40 39 26 29 7
(35)
2 | SPT | 68 334
FILL
Brown, moist, compact to very dense,
consisting of a mixture of gravel,
sand and silt, trace clay, occasional 3 SPT | 100+
cobbles.
333
4 | SPT 23 7 39 46 9
(55)
hit cobble
332
3363 _ 5 | SPT 10
4.1 MARL
Greenish grey to black, stiff,
consisting of partially decomposed
331.02 peat, topsoil and organic silt. Organic
[ 47 ~Content-7.24% __ __ __ _ _ _ 6 | SPT | 53 331 24 28 35 12
sample not (48)
enough for
Atterberg Limit
7 [ SPT | 100+ determinations
Clayey SILT to Silty CLAY TILL,
CL-MLto CL 330
Reddish brown, moist, hard, with
embedded sand and gravel, frequent
cobbles, silt pockets. 8 SPT | 100+
329
328.73 9 | SPT [ 100+
7.01 sampler and
End of borehole. auger refusal @
7.01 mon
presumed
cobbles.
Borehole dry and
open @
completion.
8. Numbersreferto 150 |\CONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-07A 1 OF 1 METRIC
W.P. GWP 167-91-00 LOCATION Northing - 4940509, Easting - 209283 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm COMPILED BY JL
DATUM Geodetic DATE 7.7.09-7.7.09 CHECKED BY EC
PENETR. RESISTANCE
SO PROFILE SAMPLES i 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
5 o || 9 20 40 60 80 100 <_[*MT  Content LMIT| S O &
2| & ulzg| z ! . . — We w w | 5L | cransize
e o 3 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & = |z2| E ——0— DISTRIBUTION
DEPTH é =) i > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.34| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 1 78
, ) 1| sPT| 3
PEAT 1z 332 ”d
Black, d d, soft. .
lack, decomposed, so S, ANE +
343 1\ v 62.5
0.91 y 2 | SPT 7 0] [ Water level
; : measured @
331 091m@
(4 completion.
111 3 | sPT | 34 \ o H 10 29 4£(a ;2
i 61
A
reddish brown ‘ ',V 330 \. 205+
10 broyR o SILT to Silty CLAY TILL, A 4 | SPT | 100+ °
CL-ML to CL al
Moist, firm to hard, with embedded d
sand and gravel, frequent cobbles, ;
sand and silt pockets. 4 225+
) 5 | SPT | 100+ 329 [ ] [ | 10 31 47 13
4 (60)
— - A
/ 225+
411 6 | SPT | 100+ ® o — 10 25 4f(3 ;7
j 65
erey ) 328
/ 225+
327.62 4 7 | SPT [ 100+ [ ] q
472 sampler and
End of borehole. auggr @4.72m
refusal on
presumed
cobbles or
boulder.
43, 3. Numbers refer to © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-08 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940527, Easting - 209274 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 7.8.07-7.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
SN I A I = L : ! ! ! We w w [ 5% | cransize
ELEV DESCRIPTION Sle| & | 2 [2g| 2 [SHEARSTRENGTHKPa ————— DISTRIBUTION
DEPTH < RN EREE < [O UNCONFINED  + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
335.76| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
610 mm Granular FILL.
335.00
0.76 335
1| SPT| 43 q H 21 38 32 9
(41)
2 | SPT | 100+ \/. o
334
FILL
Brown, moist, very dense to very
loose, consisting of mixed gravel, 3 | SPT | 28 ( g H 11 36 4:(553)9
sand and silt, trace clay.
4 333
4 | SPT | 44 b o
332
33165 ] 5| SPT| 3
411 N2
PEAT,
sangg] | Dakbrown paraly decomposed. L

457 ]

414 6 | sPT | 23 331 o i 3 20 50 27
1 (77)
1,
17

Clayey SILTto Silty CLAY TILL, ] 7| SPT | 47 9

CL-MLto CI 1. 330

Reddish brown, moist, very stiff to 2p

hard, with embedded sand and f

gravel, frequent cobbles, sand and

silt pockets. Y1 8 | spT| 76 o
Tkl
f 329
Y 9 | sPT | 100+ o

328.44 ]

7.32 Auger and
sampler refusal
on presumed
cobbles or
boulder.
Borehole dry and
open @
completion.

43, 3. Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Ontario

Foundation Design

W.P. __ GWP 167-91-00

DIST__ OwenSound HWY 26

DATUM Geodetic

RECORD OF BOREHOLE No SW-09

LOCATION

Northing - 4940543, Easting - 209275

BOREHOLE TYPE

S/S Augering, 110 mm dia.

15.8.07 - 15.8.07

METRIC

ORIGINATED BY _RB
COMPILED BY NN
CHECKED BY. JL

SOIL PROFILE SAMPLES | o w PENETR. RESISTANCE REMARKS
Wy | STANDARD @ DYN. CONE tauo| k&
= o || 9 20 40 60 LMt = &
Sy w[=E| 2 L L L w | 5L | cransize
ELEV Ela| @ | 2 [2g] 2 [SHEARSTRENGTHkPa —— DISTRIBUTION
DEPTH DESCRIPTION <3| 2|3 [38] £ [o unconrmep Y %)
Elz > ¥ O w ® QUICK TRIAXIAL WATER CONTENT (%)
? N i 20 40 60 30 :
331.06] Ground kN/m® |GR SA SI CL
0.00 331
FILL Water level
Dark brown, moist, loose, consisting measured @ 0.6
of mixed gravel, sand, silt, clay and m @ completion
organics. of drilling.
329.99 1 | SPT 8 — 23 29 39 9
B (47)
SAND, SP 2 | sPT 9
Grey, saturated, loose. \
\
328.62
244 Clayey SILT to Silty CLAY TILL, 8 | SPT | 100+
CL-ML to CL
Reddish brown, moist, hard, with
embedded sand and gravel, frequent Fan
327.86 cobbles, sand, silt and silty clay |1
3.20 pockets. Sampler and
End of borehole. auger refusal @
3.2mon
presumed
cobbles or
boulder.

3. Numbers refer to

Sensitivity

UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of i -
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No SW-10 1 OF 1 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940529, Easting - 209301 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 8.8.07 - 8.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5L | cransize
ELEV &l a o 3|23 O |SHEAR STRENGTH kPa
DESCRIPTION S| & = |28 E ——0— DISTRIBUTION
DEPTH é =) ﬁ > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
335.24| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
[ | _220mmGranvarFuL | 335
1 SPT | 100+ o}
334
FILL
Brown to reddish brown, moist, very 2 SPT 52 [e} 15 32 43 9
dense to compact, consisting of (52)
mixed gravel, sand and silt, some
cobbles. 333
3 | SPT 34 o
33189 _ 4 | sPT| 20 332 o
3.35 VA Water level
- measured @ 3.5
m @ completion
FILL ) o of drilling.
Dark brown, moist, loose, consisting
of mixed gravel, sand, silt and 5 |SPT| 8 o — 4 37 45 14
organics. 331 (59)
33067, ]
457 a7 76
PEAT , o 8| SPT| 2
Dark brown, wet, very stiff, partially ~ -
decomposed, organic silt pockets. Y2
Organic Content - 16.3% 330
| 329751 _ _ _ _ _ _ __ __ _ _ _ _ BN
5.49 14 7 | SPT| 35 H o 18 27 34 21
pe (55)
71,
gy 4 329
Clayey SILT to Silty CLAY TILL, ry1] 8 | SPT | 41 P
CL-ML to CL 3
Reddish brown, moist, hard, with /
embedded gravel, occasional —
cobbles. b 9 [ SPT [ 100+ o
2
shale fragments|[-(.1- 328
possible weathered shale or shaleftill
327.47 complex 10 | SPT | 100+ . q
7.77
End of borehole.
+3,x 3. Numbers referto © "% UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-10A 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940515, Easting - 209303 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm COMPILED BY JL
DATUM Geodetic DATE 7.7.09-7.7.09 CHECKED BY EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
Gyl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5L | cransize
o W o 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & < | Z = ——0— DISTRIBUTION
DEPTH |3 b > 12 3 < [0 UNCONFINED + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.46| Ground - 7 w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 N - Water level at
95 ground surface.
PEAT 1, | 1| SPT 2 R
Black, fully decomposed. ] 331 18
N +
33070 — VANE
0.76 ¥ 175
1] 2 | sPT | 16 o 211 |11 34 4%54;2
k.
330
17
3 | SPT| 62 °
)
n.:
| 225+
ool 2 \.
Clayey SILT to Silty CLAY TILL, {] 4 | SPT | 100+ 329 °
CL-ML to CL A F
Brown, moist, very stiff to hard, with |-
embedded gravel. 4
/ 225+
HTH 5 | sPT | 100+ ® o 10 34 42 14
¥ 328 (56)
|4
D25+
111 6 | sPT | 100+ ® o 22.1
A /
AR 327
326.74 417 [ SPT [ 100+ [ ) o 9 36 42 13
472 (55)
End of borehole.
+3,x3; Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-11 1 OF 1 METRIC
W.P. GWP 167-91-00 LOCATION Northing - 4940533, Easting - 209299 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 7.8.07-7.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & 8 w 3 % a 8 SHEAR STRENGTH kPa P — DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE Y %
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
335.23| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
200 mm Granular FILL. 335
1 SPT 37 o H 6 36 46 11
(58)
334
2 | SPT | 39 } °
333
FILL
Brown, moist, compact to dense, 3 | SPT 19 g H 13 39 39 9
consisting of mixed gravel, sand and (48)
silt, some cobbles.
4 |sPT| 15 332
5| spT| 34 X o H 11 45 37 7
44
331 (44)
33051
4.72 Vil e SPT 1 o
PEAT
Dark brown, wet, stiff, partially N v \\
decomposed, organic silt pockets. ; = 330 Water level
; a o \
_32&7i_ _Oigaﬂcﬁon_tei 1_99_A7 _____ — 7 SPT | 100+ o measured @.5‘2
549 11 m @ completion
- of drilling.
q¢ hit cobble @ 5.3
m.
%3
1 329
Clayey SILT to Silty CLAY TILL, k] 8 | SPT | 41 ‘/\ °
CL-ML to CL 3
Reddish brown, wet to moist, hard, /
with embedded gravel, occasional )
cobbles. b 9 [ SPT [ 100+ ¢
p 328
32746 possible boulder or bedrock 10 | SPT | 100+ [ )
7.77
End of borehole.
+3,x3; Numbersreferto 150 |\ cONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-12 1 OF 1 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940545, Easting - 209295 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 16.8.07 - 16.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES | w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV L |lm| # 3|23 O |SHEAR STRENGTH kPa
DESCRIPTION S| & = |28 E ——— DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.12| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 L 331
AN
PEAT N
Black, wet, loose, fully to partially R
decomposed. Organic Content - AN 1| spT 3 Q °
o
33.4% Y 330
78N Water level
i observed @
32044 iy VA 1.7m,
168 1 2 | SPT | 17 = a4 121 64 14
il (78)
Clayey SILT TILL, CL-ML 329
Reddish brown, wet to moist, stiff to VL
very stiff, with embedded sand and 1
gravel, sandy layers. 7111 3 | SPT | 12 o—] 16 34 3? ’)16
i 51
32822, _ _ _ _ _ _ _ __ __ _ _ _ _ i
2.90 o 1
0N 328
SAND & SILT TILL, SM-ML DL 4| SPT| 39 \.\ o H 35 39 2(()26)5
Reddish brown, wet to moist, dense 1o
to very dense, trace clay to clayey, o7
with large gravel pieces up to 26.5 - \.
mm. D{ ([ 5 | SPT | 100+ ol H 27 38 30 6
Bl (36)
326.85 ol 1. 327
4.27
End of borehole. Auger refusal @
4.27 m. Possible
boulder or
bedrock.
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-13 1 OF 1 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940536, Easting - 209324 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 8.8.07 - 8.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
Wy | 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= 0w |S2| 8 20 40 60 80 100 < |UMT  Gonrent LMIT[ S © &
2% ulzg| z ! . . — We w w | 5L | cransize
ELEV &l a o 3|23 O |SHEAR STRENGTH kPa
DESCRIPTION S| & = |28 E ——0— DISTRIBUTION
DEPTH é =) i > 8 o) <>( O UNCONFINED + FIELD VANE 'Y %)
s = z £C| I |® QUCKTRIAXAL X LABVANE WATER CONTENT (%)
334.83| Ground . 20 40 60 80 100 10 20 30 kN/m® |GR SA sI CL
0.00 150 mm ASPHALT.
460 mm Granular FILL.
3422
0.61
334
1 SPT 42 qg H 14 33 42 12
(53)
FILL 2 | SPT 57 333 )
Brown to reddish brown, moist, dense
to very dense, consisting of mixed
sand and silt, some gravel and
cobbles.
3 | SPT 34
332
4 | SPT 56 oH 16 41 33 9
33132 (43)
351 pEar A2
Black to dark brown, very stiff, fully to R 331
partially decomposed, wood pieces. N
330.72| _ Organic Content-195%_ _ _ _ _ 5 | SPT| 28 o
4.11 o .
10y
grey b il
L _ o: 6 | SPT | 40 Z 330 q 28 36 3(()36)6
0 Water level
)9 . measured @ 4.9
il 0 m @ completion
SAND & SILT TILL, SM-ML EDR of drilling.
Reddish brown, moist, dense to very X () 7 SPT 51 9
dense, with embedded gravel,
occasional cobbles. f 329
1108
DI [[1 8 | SPT 98 o
Pl
ol 1.
{08 328
bl I ®
32767 L] 9 | sPT | 100+ o
7.16 Sampler refusal |
End of borehole. @ 7.16 mon
presumed
boulder.
+3,x3; Numbersreferto 150 |\ cONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of . .
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No SW-13A 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940525, Easting - 209328 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ Dynamic Cone, Hand Drilling COMPILED BY NN
DATUM Geodetic DATE 8.7.09-8.7.09 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
Wy | 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
5 w235 3 20 40 60 80 100 < |UMT  conrent LUMIT| S © &
2% ulzg| z ! . . — We w w | 5L | cransize
e W 3 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION i < |z = ————— DISTRIBUTION
DEPTH |3 P > 12 3 < [0 UNCONFINED + FIELD VANE Y %)
S z ZC| L [@ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.40| Ground - 7 w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 N - Water level at
ground surface.
N 331 Hand Dirilling with
2 31.5kg (70 Ib.)
Presumed PEAT. N VANE . hamlrtner.d .th .
results aqjustet
N for standard 63.5
kg (140 Ib.)
| 33018 NI hammer.
122
330
329 >
328 \
326.83 327 )
457
End of dynamic cone.
+3,x3; Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-14 1 OF 1 METRIC
W.P. GWP 167-91-00 LOCATION Northing - 4940540, Easting - 209323 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 7.8.07-7.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5L | cransize
ol | & 2 |25 © |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & = |z2| E ——0— DISTRIBUTION
DEPTH é =) i > 8 o) <>( O UNCONFINED + FIELD VANE ‘Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
334.80| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
460 mm Granular FILL.
3419
0.61
334
1 SPT 56 o
2 | SPT 46 333 o] H 6 38 4‘(‘56;2
FILL
Brown to reddish brown, moist, dense
to very dense, consisting of mixed
sand and silt, some gravel and
cobbles. 3 | SPT 32 [e]
332
4 | SPT 51 o 39 37 2(() )4
24
330.99
33099 _ % 331
| 3811 150 mm Buried TOPSOIL/PEAT N 84
——————————— o[t 5 | sPT | 29
{05
Pi [
Bl
ol .
{lay 6 | sPT | 42 330 g
SAND & SILT TILL, SM-ML of 11 AVA
Reddish brown, moist, compact to - [) Water level
very dense, with embedded gravel, DI[{] 7 | SPT| 45 o measured @ 5.3
occasional to numerous cobbles. -PL m @ completion
bl . 329 of drilling.
PLIL| 8 | sPT | 100+ \. °
bl 9
105
Di . 328
327.79 -P) 9 | SPT [ 100+ ! o]
7.01 Sampler refusal
End of borehole. @ 7.01mon
presumed
boulder.
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-15 1 OF 1 METRIC
W.P. GWP 167-91-00 LOCATION Northing - 4940551, Easting - 209317 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 16.8.07 - 16.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5L | cransize
ELEV a4| w |3 [25]| & [sHEARSTRENGTHKPa
DESCRIPTION S| & < |z2| E —o———— DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED + FIELD VANE ‘Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.07| Ground 7 w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 - 331 Water level at
FILL/TOPSOIL ground surface.
Dark brown, wet, consisting of mixed
silty clay, sand and organics.
33031 _ 4
0.76 o
41N 1 SPT 17 Q 11 41 38 10
0 30 —® e
ol 1.
SAND & SILT TILL, SM-ML ' (
Brown, saturated to moist, compact to 2 | sPT | 31
very dense, some gravel, numerous :
cobbles below 2.3 m. |
° | 329
PLIL| 3 | sPT | 100+ \. o
328.33 ol [4.
274 Auger refusal @
End of borehole. 2.74mon
boulder.
+3,x3; Numbersreferto 150 |\ cONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-16 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940543, Easting - 209348 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 7.8.07 -8.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & 8 w 3 % a 8 SHEAR STRENGTH kPa P — DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE Y %
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
334.47| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 200 mm ASPHALT.
334
710 Granular FILL.
33386 __ __
0.91 150 mm ASPHALT. 1| SPT | 27 b
333
2 | SPT| 40 o
FILL
Brown to reddish brown, moist to wet,
dense to compact, consisting of 332
mixed sand and silt, trace to some 3 | SPT 22 20 32 26 22
gravel and clay. (49)
4 | sPT| 1 o 212
331
| 33081 __ _ __ ]
3.66 PEAT/TOPSOIL N2
| 330.51|  Black to dark brown, stiff, fully to
3.96| \ partially decomposed, wood pieces. = }I14] 5 | SPT | 32 o FH— 6 37 46 11
silty clay pocket |4"} . (87)
330.05 _
4.42 ol 5. Y | 330
. [) - Spoon and auger
D{I[] 6 | sSPT | 19 o wet @ 4.6 m.
Pl |-
oL 329
Pl |-
SAND & SILT TILL, SM-ML THl 7 SPT | 22 °
Reddish brown to brown, moist to e
wet, compact to dense, with X ()
embedded gravel, silty clay to clayey Di [
silt pockets. P
o1 8 | sSPT| 24 4 66 24 6
FRL 328 (30)
DI
Pl |-
ol .
a9 | sPT | 19
327.15 i
732
End of borehole.
43, 3. Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of i ;
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No SW-16A 1 OF 1 METRIC
W.P. __ GWP 167-91-00 LOCATION Northing - 4940532, Easting - 209351 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ Hand Driling COMPILED BY NN
DATUM Geodetic DATE 8.7.09 - 8.7.09 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
5 o || 9 20 40 60 80 100 <_[*MT  Content LMIT| S O &
2| & ulzg| z ! . . — We w w | 5L | cransize
ELEV &l a o 2 |23 O |SHEAR STRENGTH kPa
DESCRIPTION il = 2 lzg| E ————— DISTRIBUTION
DEPTH é s [ > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.25| Ground 7 w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 N - Water level at
ground surface.
2N 1 | SPT 0 33% No sample in
PEAT 45 spoon.
Black, partially to fully decomposed. NI VANE +
AN
(5308 e I °
1.07 6 K>
ol
SAND & GRAVEL SM-GM oLl 330
Brown, moist, compact, some silt, B4 3 | spT| 15 o 36 43 17 4
trace clay, till like. } 2 (21)
32942 _ _ _ _ _ _ __ _ __ _ _ _ _ g%
1.83 Wy
Clayey SILT TILL, CL-ML W \'
Brown to reddish brown, wet, hard, Ax1] 4 | spT| 55 — 6 34 47 13
with embedded sand and gravel. 329 (61)
328.81
244 End of sampling due to excessive wet
cave-in. Moved 1.5 m and put down
dynamic cone.
328
~—
\\
326.98 207
427 _ 327
End of dynamic cone. Hand Drilling with
31.5kg (70 b.)
hammer. N and
Nc results
adjusted for
standard 63.5 kg
(140 1b.)
hammer.
Dynamic Cone
Refusal @ 4.27
m.
+3,x 3. Numbersreferto 5150 |ycoNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No SW-17 1 OF 1 METRIC
W.P. __ GWP 167-91-00 LOCATION Northing - 4940547, Easting - 209347 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 2.8.07 - 2.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
2%l w | 812 2 X . - y . We w w | 54 [ cransize
ELEV &l a o o 2a O |SHEAR STRENGTH kPa
DESCRIPTION =l = < zz = _0— DISTRIBUTION
DEPTH é =) ﬁ > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
334.44| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00] 200 mm ASPHALT.
334
710 mm Granular FILL.
133358
0.91 150 mm ASPHALT. 1| SPT| 50 /. °
333
2 | SPT 27 Q H 20 32 38 11
FILL (49)
Brown to reddish brown, moist to wet,
compact, consisting of mixed sand,
silt and silty clay, trace to some
gravel. 3| sPT| 20 332 o 224
33124 _ _ _ _ _ _ _ _ _ ____
3.20 VIl 4 |sPT| 7 o
PEAT K 331
Black to dark brown, firm to hard, fully ~ -
to partially decomposed, wood S,
pieces. — 43|
133033} _ _ _ _ _ i, 3| 5| SPT | 43 10 38 42 10
411 oI 1 (52)
).' N Z 330
R=NE
o/ 11 6 | SPT| 26 o} 45 33 19 3
T (22)
(&
P{ [
Pl
SAND & SILT TILL, SM-ML ol - 329
Reddish brown to brown, moist to () 7 | SPT 45 o
wet, compact to dense, with bl iT
embedded gravel, intermittent gravel —
layers and pockets (9.5 mm to 26.5 -]
mm). gravel pocket
328.04 ] 8 | SPT | 29 o
6.40 328
9 | SPT| 26 b
327.12
7.32
End of borehole. Water level
measured @ 4.4
m @ completion
of drilling.

+ 3’ X 3. Numbers refer to o 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-18 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940558, Easting - 209344 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 28.8.07 - 28.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
A STANDARD @ DYN. CONE uaup| & REMARKS
= 9] [ &
5 o |<8| o 20 M| £ G
Sy w2l z ! w [ 5% | cransize
ELEV & 8 w 3 % a 8 SHEAR STRENGTH kPa —_— o DISTRIBUTION
DEPTH DESCRIPTION s|2| & | 5[38] 5 [o unconemep Y %)
s = z |g°| L |e quckTriAxiAL WATER CONTENT (%)
331.12| Ground _ . 20 40 30 kN/m® [GR SA sl cL
0.00 150 mm TOPSOIL. 2 331
o M-
Rl
D{ .
Pl |
o .
O 1 | SPT| 30 b
|| 330 Water level
1.0 measured @ 1.5
o 9 z m @ completion
SAND & SILT TILL, SM-ML ( of drilling.
Reddish brown to brown, moist to 2 SPT 19 25 37 34 4
wet, compact to dense, with i (38)
embedded gravel. of | 329
D{ .
Pl 3| spT| 34
{8
P 328
bl 4 | spT | 36 ®
327.61 ;
351
End of borehole.
+3,x3; Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No SW-19 1 OF 1 METRIC
W.P. GWP 167-91-00 LOCATION Northing - 4940550, Easting - 209373 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 8.8.07 - 8.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
Wy | 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
5 n 28] 8 20 40 60 80 100 < |UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5L | cransize
ELEV alm| & | 2 |25 @ |SHEARSTRENGTH kPa
DESCRIPTION S| & = |z2| E —_———— DISTRIBUTION
DEPTH é =) i > 8 o) <>( O UNCONFINED + FIELD VANE 'Y %)
S z ZC| L [@ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
334.14| Ground . 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
000/ 180 mm ASPHALT. 334
| | _170mmGranylarFILL. ___ ____ __
1 SPT 39 el
333 .\
FILL 150 mm asphalt Possible buried
Brown, moist to wet, very dense to 2 | SPT | 100+ 9 205 asphalt
compact, consisting of mixed sand pavement @ 1.5
and silt, trace to some gravel and m.
clay, with asphalt pieces and organic 332
silt.
3 | SPT 20 e}
331
4 | SPT 17 o 3 35 46 16
33063 _ _ (62)
3.51 PEAT/TOPSOIL Nz
| 330.33] Black to dark brown, stiff, fully
381[ \decomposed. __ __ _ __ __ __ 7 M1
X 5 | SPT | 25 o 22.0
Y | 330
Water level
measured @
415m@
completion of
6 | SPT | 26 [¢] drilling.
SAND & SILT TILL, SM-ML
Reddish brown to brown, moist to 329
wet, compact to very dense, with -
embedded gravel. DI [.
Pl 7 | sPT | 31 o 24 48 22 6
o . 29)
10
Pi |
P 328
o[ 141 8 | SPT | 64 ) <] 217
327.59 AN
6.55
End of borehole.

+ 3’ X 3. Numbers refer to o 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-19A 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940539, Easting - 209376 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ Dynamic Cone, Hand Drilling COMPILED BY NN
DATUM Geodetic DATE 8.7.09-8.7.09 CHECKED BY JL
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
A STANDARD @ DYN.CONE > |prastic NATURAL | g p = REMARKS
Ez| 9 umt  MOISTURE “ruir| £ 5 &
= n |<8 @» 20 40 60 80 100 CONTENT z 9
Sy w2l z e W w w [ 5% | cransize
ELEV 2|8 w |2 |25| & |SHEARSTRENGTHkPa
DESCRIPTION 2] & = |28 E ————i DISTRIBUTION
DEPTH |3 b > [38| £ [o UNCONFINED + FIELD VANE Y %)
s = z £C| I |® QUCKTRIAXAL X LABVANE WATER CONTENT (%)
331.21| Water v u 20 40 60 80 100 10 20 30 kN/m® |GR SA sI CL
0.00 Ground Surface - Hand Drilling with
A 331 31.5kg (70 1b.)
hammer. Nc
78N 22 results adjusted
] VANE +7) for standard 63.5
Presumed PEAT S, kg (140 Ib.)
hammer.
78N 41 Water level
132999 _ _ _ _ _ __ __ _ __ _ _ _ _ | | ] VANE 330 + approiximately
1.22 0.15 m above
ground surface.
329
\\
2
328 .
327.70
351
End of Dynamic Cone
43, 3. Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-20 1 OF 1 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940554, Easting - 209371 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 2.8.07 -2.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES | w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5L | cransize
ELEV L |lm| # 2 |25 © |SHEAR STRENGTH kPa
DESCRIPTION S| & = |z2| E —_———— DISTRIBUTION
DEPTH é =) i > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
334.12| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT. 334
| | _230mmGranularFILL. __
FILL
Brown, moist to wet, dense to
compact, consisting of mixed sand
and silt, trace to some gravel and 1| sSPT | 55 , [ol 34 45 15 6
33290  clay. _ 333 (21)
1.22 150 mm asphalt
Possible buried
asphalt
2 | SPT 51 o pavement @ 1.2
m as observed
with asphalt
332 pieces from
auger cuttings.
33583 3 | SPT 29 o
2.59 W\
PEAT/TOPSOIL AN
Black to dark brown, very stiff to stiff, -~
partially decomposed, wood and reed Ol 331 267
pieces. Organic Content - 26.8% 4 | SPT 15 (
33061 _ [N
3.51 ol
DI [. v
Pl 5 | SPT 39 X q 20 36 37 7
e 330 (a4)
10
Di |
N=Ea
SAND & SILT TILL, SM-ML P3| 6 | SPT| 53 °
Reddish brown to brown, moist to (
wet, dense to very dense, with Di |[. 329
embedded gravel. PH
ol 4.
| | () 7 SPT 56 o
10 328
DI[I] 8 | SPT | 54 q
327.57 PL
6.55
End of borehole. Water level
measured @ 3.8
m @ completion
of drilling.
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-21 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940563, Easting - 209367 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 28.8.07 - 28.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
Gyl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
5 w235 3 20 40 60 80 100 < |UMT  conrent LUMIT| S © &
2% ulzg| z ! . . — We w w | 5L | cransize
e W 3 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION i 2 1z2)| E ————— DISTRIBUTION
DEPTH |3 b > [38| £ [o UNCONFINED + FIELD VANE Y %)
S z ZC| L [@ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.17| Ground u 20 40 60 80 100 10 20 30 kN/m* |GR SA SI CL
0.00 K2
150 mm TOPSOIL. X 331
10
bl
1Yy z
of - Water level
o 1 | SPT| 13 * q measured @
330 075m@
R=AE cqmpletion of
2oy drilling.
SAND & SILT TILL, SM-ML {
Reddish brown to brown, moist to 2 SPT 19 9
wet, compact to very dense, with T
embedded gravel. a
{ 329
Lt
Pl 3| sPT | 41 o 16 50 29 6
ol 1. (35)
1D
b
Ty 2
b1 4 | sPT| 52 328 ® o
327.66 ;
351
End of borehole.
+3,x3; Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-22 1 OF 1 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940557, Easting - 209398 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 8.8.07 - 8.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES | w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & @ W 2 S5 8 SHEAR STRENGTH kPa — o DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE Y %
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.80| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
| | _300mmGranuarFilL _ _ _ _ _
— 1 | SPT | 100+ 333 [ ] o
150 mm asphalt possible asphalt
at0.9m.
FILL
Brown, moist to wet, dense to 2 | SPT | 100+ o
compact, consisting of mixed sand /.
and silt, trace to some gravel and 332
clay.
Augered through
cobbles between
23mand2.9m.
331 No sample taken.
33078, _ _ ____ __ _ |
3.05 PEAT/TOPSOIL N2
| 330.45|  Black to dark brown, hard, fully 3 | SPT | 34 o H— 3 24 56 17
335[ \decomposed. _ __ _ _ /94 3)
330.14 ﬁmwéf‘i, g
3.66 T AVA
. () - 330 Water level
bl 1] 4 | SPT| 23 o measured @ 3.8
Al m @ completion
ol o of drilling.
SAND & SILT TILL, SM-ML o) I I 329 6 56 3238)7
Reddish brown to brown, moist to o1
wet, compact to dense, with X ()
embedded gravel, occasional silty Pi |
clay seams. PL
o 4] & | sPT | 31 o
1
N 328
Pl |-
b 9
oy 7| sPT| 27 g
327.25
6.55
End of borehole.
+3,x3; Numbersreferto 150 |\ cONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



Ministry of i -
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No SW-22A 1 OF 1 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940547, Easting - 209399 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ Hand Driling COMPILED BY JL
DATUM Geodetic DATE 9.7.09 - 9.7.09 CHECKED BY EC
SOIL PROFILE SAMPLES | w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
9 x w = E = L L L L L W, w w, ouw GRAIN SIZE
il@| ¥ | 2|2&8| @ |SHEARSTRENGTHkPa ; - 2
ELEV DESCRIPTION 2 & = |z8| E ——— DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.30| Ground 7 w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 N - Water level at
PEAT 523 ground surface.
Dark brown to black, very soft, '_/ N 1 SPT 1 331
saturated, partially decomposed, ; 6.7
\ .
[ 33054 S ] |~ VANE +
0.76 PISEN
o4 2 | SPT | 21 oH 31 31 32 5
< (38)
ot
j 2 330
Sfa¥y 3 | SPT 3
5]
(&N
M
5 Lol
el 4 [ sPT| 7 éH 19 39 36 7
BN 329 (42)
SAND & SILT TILL, SM-ML 17
Brown to reddish brown, wet to O.fd 5 | SPT | 15
saturated, very loose to very dense, N
with embedded gravel. Pl
ekl 6 | sPT| 22 328 a1 38 41 17 3
s (21)
0%,
Tl 7 [ seT | 20 b
oo 327
5po8] 8 | SPT | 100+ \. o 38 50 9 2
326.58 ok (11)
472 Hit ¢obbles| no further advance
End of Borehole Hand Drilling with
31.5kg (70 b.)
hammer. N
results adjusted
for standard 63.5
kg (140 Ib.)
hammer.
2
@
A
=
=]
9
=
]
=
=
=
<
=
Z
o
-
(-9
9
a
Q
=]
o
-
(=]
o
=
=
m
o
=
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-23 1 OF 1 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940561, Easting - 209395 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 2.8.07 - 2.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5L | cransize
ELEV = W 3|23 O |SHEAR STRENGTH kPa
DESCRIPTION S| & - = —_—— DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.84| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 180 mm ASPHALT.
| _200mmGranularFILL.
_ 1 | SPT | 100+ 333 @ o
150 mm asphalt possible asphalt
at0.9m.
FILL
Brown, moist to wet, very dense,
consisting of mixed sand and silt,
trace to some gravel and clay. 2 | SPT | 100+ [ ] ° 9 34 4‘(‘57;3
332
3340 _ _ 3 | SPT [ 100+ /. q
7 i i
244 PEAT/TOPSOIL N2 Hit wood pieces.
Black to dark brown, firm, fully I,
decomposed, sandy to clayey, with F 331
organic silt layers. Organic content - Y2
33064 _485% _ _ _ _ _ _ _ _ _ _ — | 4A | SPT o 13.4
3.20 ol M
11 4 | SPT 25 8 37 45 9
z (55
Wet cave-in at
-PL 3.5m.
Axe 330
3@y 5 | SPT| 23 q
SAND & SILT TILL, SM-ML . A
Reddish brown to brown, moist to 16 [SPT| 21 329 9
wet, compact to dense, with :
embedded gravel. o)
DI .
P 7 | SPT| 33 o 20 38 37 5
H5e (2)
s 328
AB
N=Ea
o[ t41 8 | sPT | 48 o
327.29 \
6.55
End of borehole.
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Ontario

Foundation Design

RECORD OF BOREHOLE No SW-24

METRIC

Sensitivity

W.P. _GWP 167-91-00 LOCATION Northing - 4940570, Easting - 209391 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 28.8.07 - 28.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
Gyl 2 STANDARD @ DYN. CONE vaup| | £ | REMARKS
= 0w |S2| 8 20 40 60 LM S o &
2|5 e |5 |2E| 3 [srearsTRencTRP o il I vt
a) = a
ELEV DESCRIPTION [ < z S| E DISTRIBUTION
DEPTH é s [ > 138 < O UNCONFINED 'Y (%)
S z [£C| L |e QUICKTRIAXIAL WATER CONTENT (%)
© w 20 40 60 30 s
331.23| Ground ] kN/m” |GR SA SI CL
0.00 150 mm TOPSOIL. 2
o 331
Rl
D{ .
Pl |
ol 1.
o 1 | sPT| 26 ’ 14 43 3((3 )8
44
L. 330
SAND & SILT TILL, SM-ML { \v4
Reddish brown to brown, moist to 2 | SPT 13 - Water level
wet, compact to very dense, with T measured @ 1.7
embedded gravel. a m @ completion
4 329 of drilling.
D{ .
L 3 | sPT| 30
ol M-
{8
D{ .
N=Ea
(1 4 | spT| 60 328 °
327.72 ;
351
End of borehole.
+3,x3; Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-25 1 OF 1 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940563, Easting - 209421 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 8.8.07 - 8.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES | w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5L | cransize
L |lm| # 3|23 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & = |z2| E ——0— DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.57| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
| _ | _1s0mmGranuerFUL _ _ _ _ _
333
1_| SPT | 100+ / o
150 mm aSpEilt possible asphalt
FILL at1.05m.
Brown, moist to wet, dense to very
dense, consisting of mixed sand and 332
silt, trace to some gravel and clay, 2 | SPT | 52 s} — 20 44 26 10
occasional cobble layers. (36)
hard drilling
through a 300
mm cobble layer
3 SPT 47
133083 _ 331
2.74] ~ PEAT/TOPSOIL 2
| 330.52| Black to dark brown, fully
305] \decomposed. __ _ _ __ __ __ 7 [y
{0y 4 | SPT | 18 o
DI
L 330
|0
D ) 5 | SPT 33 o} 7 35 52 6
P A\v4 (58)
ol [7: - Wet cave-in @
10 4.25m.
SAND & SILT TILL, SM-ML bl 329
Reddish brown to brown, moist to Pl 6 | sPT| 32 o
wet, compact to dense, with ol 9
embedded gravel. HEPS
Rl
Pi |
N=Ea
o141 7 | sPT | 41 328
{8
P{ [
Pl |-
b 9
3y 8 | SPT | 36 P
327.02 i
6.55
End of borehole.
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Ontario

Foundation Design

W.P. __ GWP 167-91-00

DIST__ OwenSound HWY 26

RECORD OF BOREHOLE No SW-25A

Northing - 4940552, Easting - 209423

BOREHOLE TYPE

Dynamic Cone, Hand Drilling

METRIC

ORIGINATED BY _RB
COMPILED BY JL

DATUM Geodetic 9.7.09-9.7.09 CHECKED BY EC
SOIL PROFILE w PENETR. RESISTANCE
A STANDARD @ DYN. CONE LIQUID £ REMARKS
= o | g zZ| 8 | E 5 &
o £0 =
2 |E| w |3 [3E| 8B [sHEARSTRENGTHKPS wo [ 2% | GRANSIZE
ELEV DESCRIPTION [ 2|122| E ———— DISTRIBUTION
DEPTH < N < .
ef2| 7 |2 [28 T |e quick TRIAXIAL WATER CONTENT (%) Y (%)
w E [0)
331.36| Ground v u 30 kN/m* |GR SA SI CL

0.00 N Water level at
ground surface.
331 Hand Drilling with
Presumed PEAT 31.5kg (701b.)
hammer. Nc
results adjusted
330.45 for standard 63.5
091 kg (140 Ib.)
hammer.
330
329
328
327.41
3.95
End of Dynamic Cone
o150 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-26 1 OF 1 METRIC
W.P. GWP 167-91-00 LOCATION Northing - 4940568, Easting - 209420 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 2.8.07 -2.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES | w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
SN I A I = L : ! ! ! We w w [ 5% | cransize
ELEV DESCRIPTION Sle| & | 2 [2g| 2 [SHEARSTRENGTHKPa ————— DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED + FIELD VANE ‘Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.57| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
[ | 130mmGranuarFilL _ _ _ _ _
FILL
Brown, moist to wet, very dense, 333
consisting of mixed sand and silt,
trace to some gravel and clay, 1 | SPT [ 100+ [ ] o Hi 10 37 39 15
332.52 occasional cobbles. _ (53)
1.05 150 mm asphalt possible asphalt
at1.05m.
33180 _ ] 332
168 V7] 2 | SPT | 100+ /. o
PEAT/TOPSOIL 5,0 /
Black to dark brown, stiff, fully HoM
decomposed. Y2 /
313 = ]
244 e 3 SPT 14 331 o
{05
Pi [
Bl
ol .
o 4 | sPT| 23 o 16 35 42 7
NI (49)
PH 330
fof [1-
SAND & SILT TILL, SM-ML | ()
Reddish brown to brown, moist to bl 5 | SPT 13 o
wet, compact to very dense, some Pl
gravel, trace clay, with embedded lol Q
gravel. NEPY
)-' 329
Pl 6 | SPT| 39 >
fof |-
Rl
Pi |
N=Ea
o[ f4] 7 | SPT | 63 328 9 o
327.78 \
5.79
End of borehole. Borehole dry and
open @
completion of
drilling.
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Sensitivity

Ontario
RECORD OF BOREHOLE No SW-27 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940578, Easting - 209416 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 28.8.07 - 28.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
Wyl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5L | cransize
e W 3 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & < | Z = ——0— DISTRIBUTION
DEPTH |3 b > 12 3 < [0 UNCONFINED + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.18| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 K12
150 mm TOPSOIL. X 331
10
D{ .
Pl |
ol 1.
0 1| sPT| 14 ’ q
LI 330
>"(> 2|sPT| 8 | 7 9
PL - Wet cave-in @
SAND & SILT TILL, SM-ML A0 18m
Reddish brown to brown, moist to L1 329 completion of
wet, loose to very dense, with bl drilling.
embedded gravel. Pl 3| spT| 31 o 19 33 42 7
o . (49)
1D
oLl
{41 4 | spT | 43 328 b
{05
D{ .
k=B
5 .
{y 5 | spT| 71 \. o 16 34 44 6
326.91 i 327 (50)
427
End of borehole.
+3,x3; Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-28 1 OF 1 METRIC
W.P. GWP 167-91-00 LOCATION Northing - 4940570, Easting - 209445 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 9.8.07 - 9.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & 8 w 3 % a 8 SHEAR STRENGTH kPa P — DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE Y %
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.28| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
333
760 mm Granular FILL
Brown, moist, loose to compact.
¥ 1 | sPT | 100+ o
0.91 150 mm Asphalt. /.
332
FILL
Brown, moist to wet, compact,
consisting of mixed gravel, sand, and 2 | SPT | 26 o
silt, trace clay.
330.99
2.29 PEAT/TOPSOIL N2 331
Black to dark brown, stiff, fully 3 | SPT 9 <} 3 30 47 20
| 33061]  gecomposed, with greenish grey s 7
267\ sandy silty clay seams and pockets. E
\Organic Content - 11.3% __ _ __ __
Td] 4 | ser| 1 330 22 38 32 8
1o} .
nEiM (40)
{0
>.:> I z
Ko Water level
of [ measured @
Td] s |sem| © g ST @®
bl T 329 completion of
Rl drilling.
A
SAND & SILT TILL, SM-ML )(> 6 | SPT 14 22 33 39 7
Reddish brown to brown, moist to bl |- (46)
wet, loose to compact, with ol 0
embedded gravel. €1 328
{0
PLILl 7 | sPT | 28 >
(
TH] 8 | spT| 21 327 5
4185
Pi [
Pl |-
ol 1.
325.96 18 o
7.32
End of borehole. Auger refusal @
7.32m.
+3,x3; Numbersreferto 150 |\ cONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-28A METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940560, Easting - 209449 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ Hand Driling COMPILED BY JL
DATUM Geodetic DATE 9.7.09-9.7.09 CHECKED BY EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
Gyl 2 STANDARD @ DYN. CONE vaup| | £ | REMARKS
= 0w |S2| 8 20 40 60 80 100 LM S o &
gl L | Y [ZE] 2 L L L L L w | 5L | cransize
ELEV DESCRIPTION f_L 2| o 2 g S g SHEAR STRENGTH kPa 5 DISTRIBUTION
DEPTH é =) i > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.34| Ground v | ™ 20 40 €0 8 100 kN/m® [GR SA sl cL
0.00 N - Water level at
315 ground surface.
PEAT T SPT| 1 331
Black, saturated, partially to fully 86
decomposed. VANE o
330.43 44
Lo 2 |sPT| 3 1 34 46 19
0.91 silty clay layer (65)
330.12 ty clay layer|
122 ' 330
sand and gravel 3 | SPT| 11 32 34 243410
329.51 layers e
1.83
4 SPT 12
329
5 | SPT 9 18 38 37 7
SAND and SILT TILL, SM-ML (45)
Brown, wet, loose to compact, with
embedded gravel, silty clay and sand
and gravel layers. 6 | spT | 23 328 r
7 SPT 16 13 44 37 6
(44)
327
8 | SPT | 19 *
326.46
4.88 Hand Drilling with

JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

End of Borehole

31.5kg (70 1b.)
hammer. N
results adjusted
for standard 63.5
kg (140 1b.)
hammer.

3. Numbers refer to
Sensitivity

0150

UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-29 1 OF 1 METRIC
W.P. __ GWP 167-91-00 LOCATION Northing - 4940574, Easting - 209444 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic 2.8.07-2.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES | w PENETR. RESISTANCE
Wyl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
5 o |28 @ 20 40 60 LMT  ‘content  UMT| Z O &
Sl w[=E| 2 : : ! We w w | 5L | cransize
ELEV &l a o o 2a O |SHEAR STRENGTH kPa
DESCRIPTION S| & - = ——0— DISTRIBUTION
DEPTH 15| F > 8 8 < O UNCONFINED Y %)
& z z E:D o o ® QUICK TRIAXIAL WATER CONTENT (%)
333.29| Ground w 20 40 60 10 20 30 GR SA SI CL
0.00 150 mm ASPHALT.
333
760 mm Granular FILL.
3238 _ SPT | 100+
091 150 mm Asphalt.
332
FILL
Brown, moist to wet, dense to
compact, consisting of mixed gravel, SPT | 92 46 33 17 4
sand and silt, trace clay (21)
331.00
S —————————————- 331
PEAT/TOPSOIL SPT | 31
Black to dark brown, dense, fully
decomposed, with greenish grey silt
seams and pockets.
| 330009 _ _ _ _ _ _ _ ______

3.20 SPT | 20 Z 330 Water level
measured @
335m@
completion of
drilling.

SPT | 25 16 36 42 6
(48)
329
SAND & SILT TILL, SM-ML SPT | 23
Reddish brown to brown, moist to -
wet, compact, with embedded gravel. 5 :_
' 328
SPT | 25 26 29 39 6
(45)
Ak SPT | 17 327 4
326.74 \
6.55

End of borehole.

Numbers refer to o 150

Sensitivity

UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



Ministry of
Transportation

Ontario

Foundation Design

RECORD OF BOREHOLE No SW-30

METRIC

JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

End of borehole.

W.P. _ GWP 167-91-00 LOCATION Northing - 4940584, Easting - 209441 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 28.8.07 - 28.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
Gyl 2 STANDARD @ DYN. CONE vaup| | £ | REMARKS
= n |<8 3 20 40 60 umT S o &
2|5 e |5 |2E| 3 [srearsTRencTRP o il I vt
a ] a
ELEV DESCRIPTION [ < z S| E DISTRIBUTION
DEPTH é s [ > 138 < O UNCONFINED 'Y (%)
=l =z > ¥ O i ® QUICK TRIAXIAL WATER CONTENT (%)
@ I i 20 40 60 30 :
331.25| Ground kN/m” |GR SA SI CL
0.00 W,
33095 _300mmTOPSOL. . 331
0.30
(
oM 1| sPT| 9 v ? Water level
A measured @
Di | 1.05m@
Bl N
TH completion of
ol [ drilling.
| () 2 SPT 8 32 27 32 9
bl [ @1
Bl
Rl
SAND & SILT TILL, SM-ML D 3 SPT 16
Reddish brown to brown, moist to RN
wet, loose to dense, with embedded ol )
gravel. -1
DI [.
P 4 | SPT 17 30 31 35 5
ol 1. (40)
103
P |-
N=Ea
{)'_‘;.. 5 | SPT 38
b [T
Bl
ol .
() 6 SPT 48
326.22 i
5.03

+ 3’ X 3. Numbers refer to

Sensitivity

UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-31 1 OF 1 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940576, Easting - 209469 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 9.8.07 - 9.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
5 o || 9 20 40 60 80 100 <_[*MT  Content LMIT| S O &
Sl w[=E| 2 : : ! ! ! We w w | 5L | cransize
ELEV &l a o 3|23 O |SHEAR STRENGTH kPa
DESCRIPTION S| & = |28 E ——0— DISTRIBUTION
DEPTH é =) i > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.03| Ground w 29 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0001 200 mm Asphalt. Culvert 5B-1A
560 mm Granular FILL.
33227 |
0.76
Brown, moist to wet, compact, 1| SPT | 24 332 o
consisting of mixed gravel, sand and
silt, trace clay.
331.51
1.52 asphalt or
2 | SPT 18 [¢] granular seal
surface treatment
FILL 331
Brown, moist to wet, compact,
opnsisting of mixed gravel, sand and
silt, trace clay. s|ser| 20 | ¥ H—i 27 30 30 13
(43)
330.13 Water level
2.90 A 330 measured @ 2.5
388] m @ qompletion
PEAT/TOPSOIL v\ 4 | spT| & of drilling.
Black to dark brown, firm, fully \
decomposed, with greenish grey silt Y/
seams and pockets. Organic
Content - 60.1%. N
67|
328.92 VL, 5| SPT| 5 329
411
Silty CLAY, CL
328.46 Grey, moist, firm.
457 [
iy 6 | SPT | 22 ?
bl 328
{0
SAND & SILT TILL, SM-ML DI[I] 7 | SPT 24 o
Reddish brown to brown, moist to : 9.,' \
wet, compact to very dense, with ol [
embedded gravel, shale fragments. 1M 327
b/ {1 8 | SPT [ 100+ \. Sampler refusal.
k=B
bl 9
103
P
| 32607  __ __ __ __ Pl 9 [ SPT [ 100+ [ ] Sampler refusal.
6.96 SHALE 326
325.71 Grey, weathered. —
7.32
End of borehole. Auger refusal @
747 m.
+3,x3; Numbersreferto 150 |\ cONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of i -
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No SW-31A 1 OF 1 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940570, Easting - 209476 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ Hand Driling COMPILED BY NN
DATUM Geodetic DATE 29.8.07 - 29.8.07 CHECKED BY JL
PENETR. RESISTANCE
SOIL PROFILE SAWPLES | = STANDARD @ DYN.CONE > [pLastic NATURAL | qup| &= | REMARKS
SR R : UMt MOISTURE -l = A
= n |<8 @» 20 40 60 80 100 CONTENT z 9
2% ulzg| z ! . . — We w w | 5L | cransize
L |lm| # 3|23 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & < | Z = ——0— DISTRIBUTION
DEPTH |3 F|1>(38 < [0 UNCONFINED + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.35| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 N7 133 Culvert 5B-1
AVA
N BN L = 3319 Water level
i 3.7 measured @ 0.3
Pl VANE + m @ completion
PR 415 of drilling.
7N 2 | sPT| 1 ® 26
PEAT -
Black, very soft, partially N VANE +
decomposed, wood pieces, o 330
interbedded with greenish grey AN 3 | spT 1 ® 23
organic silt, and sand and gravel v VANE +
layers. Organic Content - 45.9% A
) 18 658
v 4 SPT 1 + 40 47 10 3
\' (13)
329
N 1
32861 _ VANE +
2.74] " Sity CLAY, CL 5 |spPT| 8 ° h &2 4‘(‘6652
328.30 Grey, moist, stiff, with embedded
3.05 sand and gravel.

End of borehole due to excessive
cave-in.

Hand drilling
terminated due to
excessive
cave-in.
31.75Kg (70 Ib.)
hammer used for
driving sampler.
N-values
corrected for
standard 63 kg
(1401b.)
hammer.

+3,%

3. Numbers refer to
Sensitivity

0150

UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-32 1 OF 1 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940581, Easting - 209468 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 2.8.07 - 2.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
5 o |22 9 20 40 60 80 100 < |UMT  ‘conrent UMITI S O &
2| & ulzg| z ! . . — We w w | 5L | cransize
ELEV &l a o 3|23 O |SHEAR STRENGTH kPa
DESCRIPTION S| & - = —_—— DISTRIBUTION
DEPTH < | S ﬁ > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
E z Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.07| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
000|200 mm ASPHALT. 333 Culvert 58-2
560 mm Granular FILL
Brown, moist, compact.
33231
0.76
FILL 1 SPT 26 Q — 17 26 34 24
Brown, moist to wet, compact, 332 (57)
opnsisting of mixed gravel, sand and
[a3rss| _Sbeeeoy
1.52 150 mm ASPHALT. asphalt or
2 | SPT 12 o granular seal
surface treatment
FILL 331
Brown, moist to wet, compact,
consisting of mixed gravel, sand and
silt, trace clay 3 | SPT 30 VA o
- Water level
330.17 measured @ 2.6
X 1 m @ completion
/\ /\ 330 275 of drilling.
I~ M 4 | SPT 4
PEAT/TOPSOIL v
Black to dark brown, soft to firm, fully Y7
decomposed, with greenish grey o
sandy silt seams and pockets. M 199
i N o
Organic Content - 23.5% 3yl s | seT 5 329 I 55 0 21 56 24
(79)
3ses N
442
Silty CLAY, CI
328.19| _ Grey moist st 6 | SPT| 11 I 43 0 4 36 60
488 ol 1.
s 328
AB
N=Ea
SAND & SILT TILL, SM-ML 00 A I o %30 Ry
Reddish brown to brown, moist to A (,
wet, compact to very dense, with p AR
embedded gravel and shale TH 327
fragments, occasional clayey silt P
seams and layers. LW 8 | SPT | 60 q 22 32 38 7
D{ [. (46)
326.06 9 | SPT [ 100+ \, o
7.01
End of borehole.
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-33 METRIC
W.P. __ GWP 167-91-00 LOCATION Northing - 4940591, Easting - 209466 ORIGINATED BY _RB
DIST__ OwenSound HWY 26 BOREHOLE TYPE COMPILED BY NN

DATUM Geodetic

29.8.07 - 29.8.07

CHECKED BY. JL

End of borehole due to excessive
cave-in.

SOIL PROFILE SAMPLES [, | w PENETR. RESISTANCE REMARKS
Wy | STANDARD @ DYN. CONE tauo| k&
= 0w |S2| 8 20 40 60 LM S o &
Sy w[=E| 2 1 L L w|>Z GRAIN SIZE
ELEV o|§ W o % a O |SHEAR STRENGTH kPa [ S DISTRIBUTION
DEPTH DESCRIPTION S35 | S [38] & |o unconemeo Y %)
gz z |20 @ |e QuicKTRIAXAL WATER CONTENT (%)
» E 0] o
331.17| Ground 20 40 €0 30 kN/m® [GR SA sl CL
0.00 3 Culvert 5B-3
1 SPT 1 o
330.56
0.61 Water level
32 50 measured @ 0.6
sand and gravel 2 [ SPT | 18 m @ completion
329.95 of drilling.
1.22
205
3| sPT| 1 ./
PEAT
Black, very soft, partially
decomposed, wood pieces, 4 | SPT 2 10 45
interbedded with greenish grey (46)
organic sand and silt, and gravel
layers. Organic Content - 15.9%
5 | SPT 1 o
32812 _ _ _
3.05 o M-
18y 6 | spT | 11 15 38 36 11
SAND & SILT TILL, SM-ML gl (47)
Grey, moist, compact, shale ®
fragments, with clayey silt seams and T1
layers. ™ 7 | spT| 15
326.90
4.27

Hand drilling
terminated due to
excessive
cave-in.
31.75Kg (70 Ib.)
hammer used for
driving sampler.
N-values
corrected for
standard 63.5 Kg
(1401b.)
hammer.

3. Numbers refer to

Sensitivity

UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-34 1 OF 1 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940584, Easting - 209494 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 8.8.07 - 8.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5L | cransize
L |lm| # 2 |25 © |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & = |z2| E ——0— DISTRIBUTION
DEPTH é =) i > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.88| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0001 200 mm ASPHALT.
560 mm Granular FILL
Brown, moist, compact.
33212 _
0.76
1 SPT 14 332 q
_ Asphalt or
150 mm asphalt granular seal
FILL ) pha surface
Brown, moist to wet, compact, treatment
consisting of mixed gravel, sand and g
silt, some clay 2 | SPT| 28 [¢] 33 25 26 17
Av4 331 Water level 43
measured @
{33050 ] 2.2m.
2.29 N 49 Spoon wet.
3 SPT 7
1, \\
PEAT/TOPSOIL
Black to dark brown, firm, partially N2 330
decomposed. Organic Content - o
0 \
237% “qa|spT| 5
N
32922 _ __ __ __ __
366 _
R 329
organic stained 5 |sPT| 13 'Y 9 2 37 42 19
4 (61)
Clayey SILT TILL to Silty CLAY, 47
ng\g!_rt\ObCL ob st ' 200 Limestone and
eddish brown to brown, moist to a1 | PT o shale fragments.
wet, STIFF TO hard, with embedded dvd 6|S 90 328 \’. 9
sand and gravel, shale fragments. erdl
./ 14
1 D25+
] 7 | sPT | 46 o— 14 29 40 18
32700 (58)
5.79 —]
SHALE — 327
32663  Crey, weathered. ——{ & | sPT | 100+ \! Spoon refusal.
6.25
End of borehole. Borehole
terminated due to
auger refusal @
6.25m.
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-34A 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940575, Easting - 209496 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ Dynamic Cone, Hand Drilling COMPILED BY JL
DATUM Geodetic DATE 9.7.09 - 9.7.09 CHECKED BY EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
i . STANDARD @ DYN.CONE > [pasTic MATURAL —qup| = REMARKS
E2| O MOISTURE = &
= o |28 @ 20 40 60 80 100 < |“MT content LMIT] S ©
9|« w 28| L L L L L o w w | 5Z | cRrANSIZE
o I o 3|25 O |SHEAR STRENGTH kPa =
ELEV DESCRIPTION = - < |z E ——0— DISTRIBUTION
DEPTH < RN EREE < [O UNCONFINED  + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.33| Ground v u 20 40 60 80 100 10 20 30 kN/m® |GR SA sI CL

Sensitivity

0.00 N Water level at
ground surface.
N 331 Hand Drilling with
46 31.5kg (70 Ib.)
NI VANE + hammer. Nc
results adjusted
N for standard 63.5
2.9 kg (140 Ib.
Presumed PEAT S\, VANE b hgr(nmer. )
K 330
~ 238
a VANE +
1, \
329.20 C 15
513 VANE +
329
328 \\
327.44 N
3389
End of Dynamic Cone
+3,x3; Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of i -
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No SW-35 1 OF 1 METRIC
W.P. __ GWP 167-91-00 LOCATION Northing - 4940588, Easting - 209492 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 2.8.07 - 2.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  ‘conrent UMITI S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & ol W 3 % a 8 SHEAR STRENGTH kPa —_——y DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE Y %
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.89| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0001 200 mm ASPHALT.
710 mm Granular FILL
Brown, moist, compact.
331.98
ool T~ - T T T T T T T T T —— 1 |sSPT| 15 332 o
150 mm aSpEilt Asphalt or
granular seal
FILL surface
Brown, moist to wet, compact, 2 SPT 23 o trﬁatr‘gﬁntgs 11
consisting of mixed gravel, sand and 331 (36)
silt, some clay
133030 _ _ _ _ 3 | SPT 4 VA o
2.59 NEA - Water level
measured @ 2.6
AR 330 me e
PEAT Vi
Black to dark brown, moist to wet, | 4 | sPT 4 o 43 28 35 27 10
soft, partially decomposed, with silt ;o (38)
seams. Organic Content - 7.76% 2 M
N
| 32893  __ __ __ __ __ ] 329
3.96 TIH 5 | SPT | 29 o
A
328.32 __ Limestone and
457 shale fragments.
gravelly layer 6 | SPT| 35 o Hi 40 22 29 9
327.86 _» 328 38)
5.03 1
Clayey SILT to Silty CLAY TILL, M
CL-ML to CL
Reddish brown to brown, moist to al1] 7 | SPT | 40 ¢— 14 30 40 17
wet, very stiff to hard, with embedded 1) (56)
sand and gravel, shale fragments. 7| 327
s2679l _ _ _ ' ~e b
6.10 SHALE \.SPT /\ 100+ 4 Spoon refusal.
326.49 Grey, weathered.

6.40 End of borehole. Borehole
terminated due to
auger refusal @
6.4m.

+3,x 3. Numbers referto © "% UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensi

tivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-36 1 OF 1 METRIC
W.P. GWP 167-91-00 LOCATION Northing - 4940597, Easting - 209489 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ Hand Drilling - 70lb hammer COMPILED BY NN

DATUM Geodetic

CHECKED BY. JL

SOIL PROFILE SAMPLES | o w PENETR. RESISTANCE REMARKS
Wy | STANDARD @ DYN. CONE PLASTIC tauo| k&
5 w235 3 20 40 60 80 100 _[LMT umiTf - = &
Sl w[=E| 2 : : ! ! ! We w | 5L | cransize
ELEV &l a o o 2a O |SHEAR STRENGTH kPa
DESCRIPTION =l = > < zz = _t—A DISTRIBUTION
DEPTH é =) [ > 8 o) <>( O UNCONFINED + FIELD VANE 'Y %)
s = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.17| Ground v u 20 40 60 80 100 10 30 kN/m® |GR SA sI CL
0.00 N - Water level near
— 331 65 ground surface
1T|sPT| 2 @ the time of
drilling.
Hand drilling
terminated due to
PEAT 2 | SPT 6 o spoon refusal.
Black to dark brown, very soft to firm, 31.75Kg (70 Ib.)
partially decomposed, interbedded hammer used for
with sand and silt layers. Organic 58 ﬂrivir}g sampler.
Content - 22.3% -values
3 | SPT 2 corrected for
standard 63.5 Kg
(1401b.)
408| hammer.
30888 4 | SPT 6
229
Clayey SILT TILL to Silty CLAY,
CL-ML to CL
Grey, wet, firm to hard, with 5 |SPT | 9 — o
embedded sand and gravel, trace  —
organics. —
| 32797 . _ 6 | SPT | 100+ —e 14 26 41 19
3.20 (60)
End of borehole. sampler refusal
3.20m.

3. Numbers refer to

Sensitivity

UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of i -
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No SW-37 1 OF 1 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940591, Easting - 209517 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 8.8.07 - 8.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
5 o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
2| & ulzg| z ! . . — We w w | 5L | cransize
ELEV &l a o 3|23 O |SHEAR STRENGTH kPa
DESCRIPTION S| & - = ——0— DISTRIBUTION
DEPTH é =) i > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.83| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0001 200 mm ASPHALT.
560 mm Granular FILL.
33207 _ _ _ _ _ _ _ _ _ _ _ _ _
0.76 332
_ 1 SPT 17 q o 13 23 36 28
asphalt (64)
FILL
Brown, moist to wet, compact,
opnsisting of mixed gravel, sand and
silt, some clay 2 | SPT 39 331 [¢] Water level
measured @
229m@
33054 o _ Z completion of
2.29 N 90 drilling.
3 | SPT 24 2 31 42 26
N (68)
PEAT/TOPSOIL
Black to dark brown, very stiff to soft, N2 330
partially decomposed. Organic ;o 4
- . 34
Content - 10.8% 2 M 4 | sPT 4
%
3917
3.66 )
rgs 329 2125
5 | SPT 14 o— 19 34 32 16
I (48
Clayey SILT TILL to Silty CLAY, At o5+
CL-ML to CL M 6 | ser | 26
Reddish brown to brown, moist to dpa 328
wet, stiff to hard, with embedded AT
sand and gravel, shale fragments. 1A
pely 205+
A1t 7 | sPT| 42 ® o
i 327
| 32681 5
6.02
End of borehole. Borehole
terminated due to
auger refusal @
6.02 m.
+3,x 3. Numbers referto © "% UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of i -
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No SW-37A 1 OF 1 METRIC
W.P. GWP 167-91-00 LOCATION Northing - 4940582, Easting - 209519 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ Hand Driling COMPILED BY JL
DATUM Geodetic DATE 9.7.09 - 9.7.09 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
Wyl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5L | cransize
L |lm| # 2 |25 © |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & = |z2| E ——0— DISTRIBUTION
DEPTH é =) i > 8 o) <>( O UNCONFINED + FIELD VANE ‘Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.30| Ground 7 w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 N - 86 Water level at
ground surface.
L, | 1| SPT| 1 331¢ Hand Drilling with
a8 315 kg (70 1b.)
N VANE + hammer. N
results adjusted
7\ 2 | spT 1 ® for standard 63.5
3.1 kg (140 Ib.)
PEAT N2 VANE + hammer.
Dark brown to black, very soft to firm, o 330 No samples of
(sjaturated, p:rtially to fully M 3 | spT 1 ® 25 Egﬁ ;itrzlz\;sgnd
ecomposed. Y VANE + surface and 2.75
m.
AN
= 16
|4 seT | o , +
r VANE 329
7N 14
328.56 VANE o
o T 5 |spT | 8 p— 213 |9 35 4257;e
A4
Clayey SILT to Silty CLAY TILL, . 225+
CL-ML to CL f. 14 6 | SPT 21 328 [}
Grey, wet, firm to hard, with 4 70
embedded sand and gravel. -1l o5+
2 7 | SPT | 50+ \. Fe—H 19 31 33 17
327.19 1 (50)
411
End of Borehole
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-38 1 OF 1 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940595, Easting - 209516 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 2.8.07 - 2.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
5 o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
2| & ulzg| z ! . . — We w w | 5L | cransize
ELEV L |lm| # 3|23 O |SHEAR STRENGTH kPa
DESCRIPTION S| & = |28 E ——0— DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.81| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0001 200 mm ASPHALT.
560 mm Granular FILL
Brown, moist, compact.
33205 _ _ _ _ _ _ _ _ _ __ _ _ _
0.76 332
_ 1| SPT| 53 )
150 mm asphalt
FILL
Brown, moist to wet, very dense to
dense, consisting of mixed sand and
gravel and silt, some clay. 2 | SPT 32 331 e+ 28 30 28 14
(42)
33052,
229 NEA 290
3 | SPT 4
1, \
PEAT/TOPSOIL KV 330
Black to dark brown, soft, partially
decomposed. Organic Content - 1, \ \v4 467
66.9% I~ 7| 4 | SPT 3 X
W Water level
r measured @ 3.3
m @ completion
32000 _ _ _ N 329 of drilling.
3.81 i
4111 5 | sPT | 20 °
A k.
Clayey SILT to Silty CLAY TILL, -
CL-ML to CL 47
Reddish brown to brown, moist to ' PT 1 Q 28 1 1
wet, very stiff to hard, with embedded g 6|S 3 328 ! ! 8 16 36(356)9
sand and gravel. g
fe
sza7l 4 7 | SPT | 100+ \. >
5.64
327
SHAL’E Spoon refusal.
Reddish brown, weathered. Auger to 6.71 m
8 AUGER until auger
326.10 refusal.
6.71
End of borehole. Borehole
terminated due to
auger refusal @
6.71m.
+3,x 3. Numbersreferto 5150 |ycoNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-39 1 OF 1 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940604, Easting - 209513 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ Hand Drilling - 70lb hammer COMPILED BY NN
DATUM Geodetic DATE 14.8.07 - 14.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy w2l z e W w w [ 5% | cransize
ELEV a4| w |3 [25]| & [sHEARSTRENGTHKPa
DESCRIPTION S| & < |z2| E —o———— DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED + FIELD VANE ‘Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.23| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 a7
i, o 1| sPT| 2 331T
N Z
Water level
5,0 measured @ 0.6
PEAT KN 2 | SPT| 1 ® m @ completion
Black to dark brown, very soft to soft, S, of drilling.
partially decomposed, interbedded — 330
with sand and silt layers. 1, \\
— 71 3 SPT 1
N\
o 202
| 32894 My, 4| sPT ® 329
229 Clayey SILT to Silty CLAY TILL, 1l
CL-ML to CL qb
Reddish brown to brown, moist to PT | 1 5 26 26 12
wet, stiff, with embedded sand and 0% 5 S 3 i 36 26 ((338)
328.18 gravel. i
3.06
End of borehole.
Hand drilling
terminated due to
spoon refusal.
31.75Kg (70 Ib.)
hammer used for
driving sampler.
N-values
corrected for
standard 63.5 Kg
(1401b.)
hammer.
+3,x 3. Numbersreferto 5150 |ycoNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-40 1 OF 1 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940598, Easting - 209541 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 9.8.07 - 9.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
Wyl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
el L |8 |2E| 2 ! . . — We w w | 5L | cransize
&l a 3|23 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & = |z2| E ——0— DISTRIBUTION
DEPTH é =) ﬁ > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.78| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
180 mm Granular FILL
FILL
Brown, moist, compact, consisting of
astey| _sandyst 1| spPT [ 100+ 332 ® o
0.91 150 mm Buried ASPHALT.
FILL
Brown, loose, moist, very dense, 2 | SPT | 100+ o Hit cobble.
consisting of sandy silt, some gravel,
occasional cobbles. 331
368 _ _ ]
2.13 2 /
AN 273
I~ M 3 | SPT 4
PEAT/TOPSOIL N2 330
Black to dark brown, soft to firm, R
partially decomposed. Organic AN 231
- )
Content - 39.6% RS 5
N
32897 . 2
3.81 1] 329 225+
411 5 | sPT | 31 o 12 38 3:(547;4
Clayey SILT to Silty CLAY TILL, A k.
CL-ML to CL 1Y
Reddish brown to brown, moist to rEx 187.5 . .
wet, hard, with embedded sand and 6 | SPT | 63 328 o= 14 32 31 14
gravel, occasional cobbles. 4 (46)
1 v \. 225+
| 32729\ _ _ _ _ _ 7 | SPT | 100+ (e} Water level
5.49 measured @ 5.3
PRESUMED BEDROCK - SHALE m @ completion
Reddish brown, consisting of shale 327 of drilling.
326.68 fragments.
6.10
End of borehole.
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-40A 1 OF 1 METRIC
W.P. GWP 167-91-00 LOCATION Northing - 4940590, Easting - 209544 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY JL
DATUM Geodetic DATE 7.7.09 - 7.7.09 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV L |lm| # 2 |25 © |SHEAR STRENGTH kPa
DESCRIPTION S| & = |z2| E —_———— DISTRIBUTION
DEPTH < b > 2 < O UNCONFINED + FIELD VANE o
s[2] |2 [25] £ Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.38| Ground 7 w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 N - Water level at
117] ground surface.
1, Y 1 SPT 2 33 1.
24
N2 VANE +
PEAT 7N 192
Black, saturated, soft, fully 2 | SPT | 2 ® 25
decomposed. N VANE +
N 330 -
Ll s Vé\yTE 2 H 81
32040 _ _ _ _ _ _ _______ | R .\\
1.98 310mm Organic SILT layer, OL — 13
T VANE +
32009 Greemshorey,wet __ _ _ __ - ~~
2.29 o 329
32879 300mm cobb_les_ o (\ 4A | SPT [¢
259 144 | SPT | 100+ >. —H 4 29 47 20
147 1 (67)
1 —
Clayey SILT to Silty CLAY TILL, A4f] 5| SPT | 23 308 .\/ P— 229 116 23 4(()6151
CL-ML to CL A4
Reddish brown to brown, moist to
wet, very stiff to hard, with embedded _‘ ,
sand and gravel, occasional cobbles. u
1] 6 | sPT | 58 o
1L 327
326.81 4
4.57 borehole
End of borehole. terminated due to
auger and
sampler refusal
@4.57mon
presumed
bedrock.
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-41 1 OF 1 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940602, Easting - 209540 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 1.8.07 - 1.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
5 o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
2| & ulzg| z ! . . — We w w | 5L | cransize
ELEV ol | & 3|23 O |SHEAR STRENGTH kPa
DESCRIPTION S| & = |28 E ——— DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.79| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0001 200 mm ASPHALT.
710 mm Granular FILL
3188 _ _ 332
0.91 150 mm Buried ASPHALT. 1| SPT | 67 /. o
FILL
Brown, dense, consisting of sandy
silt, some gravel, occasional cobbles. 2 | SPT | 40 331 o 34 35 1215)4
33066 _ _ _ ]
213 W\
;o 899
I~ M 3 | SPT 4
PEAT/TOPSOIL i
Black to dark brown, firm, partially Y/ 330
decomposed. Organic Content - o
47.3% 2 M
° 152
Wl 4 | SPT 5
32928
3.51
o8 329
5isod 5 | SPT | 30 o HH 45 24 23 8
328.52 (31)
427
g
411 6 | spT | 37 328 o
Clayey SILT to Silty CLAY TILL, M
CL-ML to CL
Reddish brown to brown, moist, hard,
with embedded sand and gravel. A | \.
NS 7 SPT | 100+ Q
G4l L Z
326.85 111 327 hard augering
5.94
End of borehole. Auger refusal on
presumed
bedrock @ 5.94
m.
Water level
measured @ 5.6
m @ completion
of drilling.
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of i -
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No SW-42 1 OF 1 METRIC
W.P. GWP 167-91-00 LOCATION Northing - 4940612, Easting - 209538 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 14.8.07 - 14.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5L | cransize
ELEV e8| w |3 |25| & [SHEARSTRENGTH kPa
DESCRIPTION S| & = |z2| E —_———— DISTRIBUTION
DEPTH é =) i > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.07| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 N 331
AN
N
PEAT
Black, soft, wet, fully decomposed. N 435
Organic Content - 6.5% 1| SPT 2 330
%
N
329.39 . 211
1.68 | 2 | SPT 24 b\ A 23 26 33 18
gk (51)
329
k.
{14 3 | sPT | 100+ >.
47
reddish brown
Clayey SILT to Silty CLAY TILL, 114
CL-ML to CL P 328
Moist, very stiff to hard, with -1 |
embedded sand and gravel. 2 / 4 | SPT 7 ./\ ¥ 35 20 2?45;7
—_— — d.'
| 5 | SPT | 100+ \. o
grey ) 327
326.80
4.27
End of borehole. auger refusal due
to presumed
bedrock.
Borehole dry and
open @
completion.
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-43 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940604, Easting - 209566 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 9.8.07 - 9.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
SN I A I = L : ! ! ! We w w [ 5% | cransize
ELEV DESCRIPTION Sle| & | 2 [2g| 2 [SHEARSTRENGTHKPa ————— DISTRIBUTION
DEPTH 2|3 b > |138| £ |o unconFneD + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.94| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
920 mm Silty Granular FILL
33187 1| sPT | 39 332 g 24 46 24 7
1.07 150 mm ASPHALT. (31)
3314 300 mmSity Granular FLL.
152
460 mm Buried TOPSOIL. 2 | SPT | 12 o
33096 __ __ __ __ __ . 331
198 1]
A4
225+
I 3 | sPT | 56 o HH 37 26 25 13
{5 (38)
47
ks 330
A 225+
Clayey SILT to Silty CLAY TILL, 4 4 | sPT | 39 o
CL-ML to CL Gafl
Reddish brown, moist, hard, with 9%
embedded sand and gravel, q41|
occasional cobbles. ds sy
M1l 5 | sPT | 63 329 o
<
a
$ 225+
A 6 | SPT | 61 °
327.91 ’ 328
5.03
End of borehole. Borehole dry and
open @
completion.
43, 3. Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-43A 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940598, Easting - 209567 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY JL
DATUM Geodetic DATE 6.7.09-6.7.09 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & 8 w 3 % a 8 SHEAR STRENGTH kPa —_— o DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE ¥ %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.94| Ground . w 29 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150mm Organic TOPSOIL _ 1 1;7-
4l 1 | seT| 5 o
Y W
X orggxmc— /T-
inclusions i
331.03 _ i 1 53
0.91 41 2 | spT| 17 33 = 179 |18 34 33 14
14 (48)
g
Clayey SILT to Silty CLAY TILL, 1
CL-ML to CL be
Reddish brown, wet to moist, firm to i 3 | SPT 22 o
hard, with embedded sand and 9 330
gravel, occasional cobbles and ‘|
gravelly silty sand layers. Organic 4,
inclusions up to 0.9 m below ground .
surface. 4
; 4 | SPT| 36 ol 12 28 41 20
dl (61)
)
fi 329
4] 5 | SPT| 25 o 20.7
328.28 ]
3.66
gravellysity g1 6 | spr | 61 328 ™) 9 23 43 28 6
327.67 e, (34)
427
End of Borehole. Borehole dry and
open @
completion.
43, 3. Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-44 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940609, Easting - 209565 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 1.8.07 - 1.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
A STANDARD @ DYN.CONE > |piastic NATURAL - qup| = REMARKS
Ez| 9 umt  MOISTURE “ruir| £ 5 &
= n |<8 @» 20 40 60 80 100 CONTENT z 9
2% ulzg| z ! . . — We w w | 5L | cransize
ELEV |4 ¥ |2 ]|25| & [SHEARSTRENGTHkPa
DESCRIPTION 2] & = |28 E ——— DISTRIBUTION
DEPTH |3 b > [38| £ [o UNCONFINED + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.97| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
760 Silty Granular FILL.
33208
0.91 150 mm ASPHALT. 1| SPT| 75 332 /. °
33160 _ 31OmmMuedFILL.
1.37
g
s 2 | spT| 27 ! 7 28 42 23
65
1k 331 ©9
21{1 3 | sPT| 33 o
Clayey SILT to Silty CLAY TILL, M
CL-ML to CL 1]
Brown, moist, very stiff to hard, with K95 330
embedded sand and gravel. 1|
¥ 4 | sPT| 53 o 16 33 35 16
%
: (51)
Lo
A..
; 5 | sPT | 38 329 ¢ o
328.70
427
End of Borehole. Borehole dry and
open @
completion.
43, 3. Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-45 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940618, Easting - 209561 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 14.8.07 - 14.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES | o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy w2l z e W w w [ 5% | cransize
ELEV & 8 w 3 % a 8 SHEAR STRENGTH kPa —_— o DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE Y %
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.84| Ground . w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 75 mm TOPSOIL U
Clayey SILT to Silty CLAY TILL, 1
CL-ML to CL
Reddish brown, moist, very stiff to f_ 4
hard, with embedded sand and ard 331
gravel, silty sand and gravel layers. Zes) 1| sPT| 20 o
330.62 !
1.22 1
— L
8, ).
silty sand and | ", 2 | SPT | 29 o K 27 27 32 14
gravel layers 61/ 330 46)
329.71 _ S
213
AL
3 | SPT| 31 b
%13
328.94 _ 329
2.90 }, d
silty sandy /) 4 | sPT| 34 9 49 23 20 7
328.33 gravel layerf |h. @7
351
End of Borehole. Borehole dry and
open @
completion.
+3,x 3. Numbersreferto 150 |\ coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-46 1 OF 1 METRIC
W.P. GWP 167-91-00 LOCATION Northing - 4940611, Easting - 209589 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 9.8.07 - 9.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5L | cransize
e o o 1253 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & = |z2| E ——0— DISTRIBUTION
DEPTH é =) i > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.04| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT
460 mm Silty Granular FILL.
3343, _ _ _
0.61 150 mm ASPHALT
FILL 1| sPT| 40 332 o HH 37 32 23 8
Brown, moist, compact, consisting of (C)
silty sand and gravel, trace clay.
33152 e
152 o[ M-
Yy 2 | sPT| 34
DL
P 331
{8
)_)3 SPT | 31 g 29 34 31 7
7 (37)
SAND & SILT TILL, SM-ML 14
Reddish brown, moist, dense to very o[
dense, with embedded gravel, - 330
occasional cobbles. DI [.
P 4 | SPT | 61 o
o T v
0N - Water level
Di | measured @ 3.5
B} m @ completion
b1 5 | sSPT| 30 329 of drilling.
328.77 \
427
End of Borehole.
43, 3. Numbers refer to © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-46A 1 OF 1 METRIC
W.P. GWP 167-91-00 LOCATION Northing - 4940605, Easting - 209590 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY JL
DATUM Geodetic DATE 6.7.09 - 6.7.09 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & @ W = 245 8 SHEAR STRENGTH kPa o — DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE ¥ %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.15| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00
300 mm Granular FILL 332
331.85 1 SPT 6
B i Y °
: apd v Water level
45 measured @
046m @
L completion.
i 2 SPT 20 ol— 20.5 20 27 38 14
Clayey SILT TILL, CL-ML 331 (53)
Reddish brown, moist, stiff to very
stiff, sandy, some gravel. A |-
9111 3 | sPT| 14 )
1 A
330.02 pdh|
203 T T T T T T T T T T M 330
Rl
Di[{f 4 | SPT| 35 olH 11 44 38 7
Bl (45)
SAND & SILT TILL, SM-ML ol ™
Reddish brown, moist, compact to 4]
densq, with embedded gravel, bl 329
occasional gravelly sand layers. . ’L 5 | spT | 20
ol 14
(
328.34 ]
3.81
gravelly sand 6 | SPT | 33 olH 31 49 16 4
327.88 layers 328 (20)
4.27
End of borehole.
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-47 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940616, Easting - 209588 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 1.8.07 - 1.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  conrent LUMIT| S © &
Sy w2l z e W w w [ 5% | cransize
ELEV |4 ¥ |2 ]|25| & [SHEARSTRENGTHkPa
DESCRIPTION 2] & = |28 E ——— DISTRIBUTION
DEPTH |3 b > [38| £ [o UNCONFINED + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.03| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
610 mm Silty Granular FILL.
| 33227
| 076 150 mm ASPHALT _
___________ o [ 1 SPT 45 332 , o
331.51
152
2 | sPT| 19 H 38 26 27 10
331.05 (37)
1.98 ) 331
D{ .
L 3 | sPT| 30
ol [
SAND & SILT TILL, SM-ML N (
Brown, moist, compact to very dense, R=A0 330
with embedded gravel, occasional 6'_:. 4 | sPT| 71 o 12 39 41 8
gravel layers. . ( (49)
A}
3y 5 | SPT | 38 329
328.76
427
End of Borehole. Borehole dry and
open @
completion.
43, 3. Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-48 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940622, Easting - 209586 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 26.8.07 - 26.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
Gyl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
5 o || 9 20 40 60 80 100 <_[*MT  Content LMIT| S O &
Sl a |1=2| z L L L L L We w w | 5Z | cRrANSIZE
[l W 3 25 O |SHEAR STRENGTH kPa =
ELEV DESCRIPTION 2] & = |z2| E ——— DISTRIBUTION
DEPTH |3 b > 12 3 < [0 UNCONFINED + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.62| Ground . w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm TOPSOIL Wl
o M-
Rl
Pl 332
o .
N 1| sPT| 20 .\ o 25 31 33 12
~_ (44)
o ™~
SAND & SILT TILL, SM-ML ™ > | spT | 100+ 331 3|
Reddish brown, moist, compact to
very dense, with embedded gravel, T
trace to some clay. of |
L
Pl 3 | sPT | 56 o 16 45 33 6
b . 330 ’/ (39)
1D
D{ .
N=Ea
o141 4 | sPT | 60
329.11 ;
351
End of Borehole. Borehole dry and
open @
completion.
+3,x3; Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-49 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940618, Easting - 209613 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 9.8.07 - 9.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES | w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & 8 w 3 % a E SHEAR STRENGTH kPa —_— o DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE Y %
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.12| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 230 mm ASPHALT. 333
| 33266 _ 230 mm Crushed GranularFILL.
0.46 150 mm ASPHALT.
460 mm silty granular FILL.
133205 1| SPT | 44 p o
1.07 332
331.60
152
gravel layer 2 | SPT | 21 s} 57 20 16 8
331.14 (24)
1.98 | 331
D{ .
Pl 3| spT| 26 o
o
SAND & SILT TILL, SM-ML bl 0
Reddish brown, moist, compact to R=A0 330
densq, some gravel, trace clay, 6'_:. 4 | SPT | 44 ° 18 41 32 9
occasional gravel layers. . ( (41)
A}
3y 5 | SPT | 33 °
328.85 i 329
427
End of Borehole Borehole dry and
open @
completion.
+3,x 3. Numbersreferto 150 |\ coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of i -
@ Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No SW-49A 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940612, Easting - 209614 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY JL
DATUM Geodetic DATE 6.7.09-6.7.09 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & 8 w 3 % a 8 SHEAR STRENGTH kPa —_— o DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE ¥ %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.37| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 ] ] VA
332,07 300 mm Granular FILL, with organics. Water level
0'30 HAY 1 | SPT 4 332 measured @ 0.1
- . m @ completion.
DI [.
k=10
o'l4] 2 | SPT | 24 o 217
Pl 331
ol 1.
40y 3 | SPT | 23 oH 13 41 37 10
NI (A7)
R=~EG
SAND & SILT TILL, SM-ML ke
Reddish brown, moist, compact to NEPN
very dense, some gravel. A () 330
bl{I] 4 | sPT | 52 o
P
ath
D{ .
PLi| 5 | sPT | 38 ‘ oH 16 41 36 8
5 M. 329 (43)
1D
DL
5] 6 | spT | 100+ \. H 246 |22 35 36 7
328.18 PLLL “3)
419 Borehole
End of borehole. terminated due to
auger and
sampler refusal
@4.19m.
43, 3. Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-50 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940622, Easting - 209611 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 1.8.07 - 1.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy w2l z e W w w [ 5% | cransize
e W 3 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & = |z2| E ——0— DISTRIBUTION
DEPTH |3 F|1>(38 < | © UNCONFINED + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.13| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
000|530 mm ASPHALT. 333
680 mm Crushed Granular FILL.
ey am—_ REEC B . °
332
331.61
152
gravelly layer 2 [ SPT | 33 o 35 24 28 13
331.15 i \ (41)
198 % 331
b{[[] 3 | SPT [ 100+ °
B} Hit cobble with
lof 14 refusal.
Gravelly SAND & SILT TILL, SM-ML bl 0
Reddish brown, moist, compact to R=A0 330
very dense, pccasional cobbles, 6'_:. 4 | sPT| 70 9 29 34 30 7
slightly plastic. I . (37)
A}
3@y 5 | SPT| 23 9
328.86 i 329
427
End of Borehole. Borehole dry and
open @
completion.
+3,x 3. Numbersreferto 150 |\ coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Sensitivity

Ontario
RECORD OF BOREHOLE No SW-51 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940629, Easting - 209610 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 14.8.07 - 14.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
o, 2 STANDARD @ DYN.CONE > [pLastic NATURAL  qup| = [ REMARKS
- 2| 9 20 40 60 80 100 < |LMT utl £ o &
1) 5|l & CONTENT =z Q
Sy w2l z e W w w [ 5% | cransize
ELEV & 8 w 3 % a 8 SHEAR STRENGTH kPa —_— o DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE Y %
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.44| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm Granular FILL (X
ol 4.
L b 332
SAND & SILT TILL, SM-ML Al
Reddish brown, moist, compact to ol 4.
dense, with embedded gravel, . '(- 1| spr| 24
occasional gravel layers.
330.92 _ 331
152
gravelly layer 2 | SPT | 50 o H 37 27 27 8
330.46 _ (36)
1.98 o
D{ .
Pl 3 | sPT | 20 330 d
A
1D
D{ .
N=Ea
o141 4 | sPT | 22 q 15 47 32 7
328.93 ; 329 (39)
351 End of Borehol
nd of Borehole. Borehole dry and
open @
completion.
+3,x3; Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-52 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940625, Easting - 209637 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 9.8.07 - 9.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5L | cransize
ELEV a|8| w |23 |[25] & [SHEARSTRENGTH kPa
DESCRIPTION Els| & = |28 E ————i DISTRIBUTION
DEPTH <|3| F > |138| £ |o unconFneD + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.22| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
333
510 mm Granular FILL.
33296, _ high N value due
0.66 150 mm asphalt SPT [ 100+ /. o to buried asphalt.
710 mm Granular FILL. 332
| 331700 %
152 19
Uy 2 | sPT | 30 o H 20 37 30 13
bl [T (44)
Bl
SAND & SILT TILL, SM-ML . 331
Reddish i_.)rown, moist, dense to very . 0
dense, with embedded gravel, some bIiTl 3 | sPT | 64 q Hi 20 37 32 12
clay to clayey. =) (44)
Y
K
330.02 4 | SPT | 100+
320
End of Borehole. Sampler refusal
@3.05m.
Borehole dry and
open @
completion.
+3,x 3. Numbersreferto 150 |\ coNFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-52A 1 OF 1 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940619, Easting - 209638 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY JL
DATUM Geodetic DATE 6.7.09 - 6.7.09 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
Wyl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
5 o || 9 20 40 60 LMT  content  UMTl 3 © &
21l W | S |2E]| 2 ! . . We w w | 5L | cransize
ELEV DESCRIPTION cle|e|2([2¢g 2 |SHEAR STRENGTHkPa ————— DISTRIBUTION
DEPTH é =1 - > 8 8 ; O UNCONFINED ‘Y (%)
£l= z [2°]| © [e quckTrAxa WATER CONTENT (%)
332.33| Ground _ 7 w 20 40 60 1020 30 kN/m®* |[GR SA sI CL
0.90] 200 mm Sandy TOPSOIL. L Water level at
5 1 | ser 8 o ground surface
11 332 caused by
A () surface run-off.
P |
13
: () 2 | SPT| 30 o hit cobbles
bl .
P 331
ol ¥/
;-'(5 3 | sPT| 57 o —] 240 |28 29 32 ;1
1 43
SAND & SILT TILL, SM-ML X p—_~
Reddish brown, wet to moist, loose to o [
very dense, clayey, with embedded .
grg/el (up to proticd diameter), ! NS S 330 o sample Tetriever: © Spoon refusal on
frequent cobbles. || cobbles, drilled
A 0 through cobbles.
1
D
o |
(@1 5 | sPT | 42 329 o| — 19 32 36 13
. (49)
(
6 | SPT | 100+ O] 241
328.06
4.27 Auger and
End of borehole. sampler refusal
on presumed
cobbles or
boulder.
Borehole
terminated due to
auger and
sampler refusal.
Grain size
distribution
results may not
be representative
due to presence
of coarse gravel
pieces.
+3,x3; Numbersreferto 150 |\ cONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-53 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940629, Easting - 209636 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 1.8.07 - 1.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & 8 w 3 % a 8 SHEAR STRENGTH kPa —_— o DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE Y %
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.22| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
333
760 mm Granular FILL.
______________ 1 | SPT | 100+ /. o
I 1S0mmASPHALT. _ __ __ __ __ —
332
331.70 _
1.52
gravelly layer 2 | SPT| 21 o) H 40 26 24 9
331.24 _ (34)
1.98 o
X 331
D{ .
P 3 | sPT| 20 o
SAND & SILT TILL, CL-ML b,
Reddish brown, moist, compact, with . ()
embedded gravel, trace clay to bl
clayey, occasional silty sand and Bl
gravel layers. b3 4 | sPT| 16 330 = 33 27 29 11
WS (40)
D{ .
329.41 PL
381
End of Borehole. Sampler refusal
3.8m.
Borehole dry and
open @
completion.
43, 3. Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Sensitivity

Ontario
RECORD OF BOREHOLE No SW-54 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940638, Easting - 209633 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 14.8.07 - 14.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
Gyl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o || 9 20 40 60 80 100 < |UMT  Gonrent LMIT[ S © &
Sy w2l z e W w w [ 5% | cransize
e W 3 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION il - 2|z £ ———— DISTRIBUTION
DEPTH |3 b > 12 3 < [0 UNCONFINED + FIELD VANE Y %)
= Z |2©O| L |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
[%] E [0) —
332.03| Ground _ w 20 40 60 80 100 10 20 30 kN/m* |GR SA SI CL
000  75mm TOPSOIL AT
4185
D{ .
Pl
331.27 — 1A
0.76 %5
silty clay pocket (4 1| SPT | 45 331 } | 15 30 35 20
330.81 _ WA (55)
122 ol
Dl []
P 2 | SPT| 40 \ o
1T
SAND & SILT TILL, SM-ML {8 330
Reddish brown, moist, dense to very )9- _
dense, some clay to clayey, with TH
embedded gravel, occasional silty P 3 SPT 55 Q i 24 33 31 1
clay pockets. Rt (42)
D{ .
Pl |-
At 329
oy 4 | sPT| 34 ¢
328.52 ai
351
End of Borehole. Borehole dry and
open @
completion.
+3,x3; Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-55 1 OF 1 METRIC
W.P. __GWP 167-91-00 LOCATION Northing - 4940632, Easting - 209662 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 13.8.07 - 13.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & 8 w 3 % a 8 SHEAR STRENGTH kPa P — DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE Y %
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.27| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
333
460 mm Granular FILL.
3366 _ _
0.61 150 mm ASPHALT.
1| sSPT| 52 o 63 27 8 2
(10)
920 mm Granular FILL. 332
| 33180 XX 150
1.68 TH 2 | spT| 14 (
A4
Clayey SILT to Silty CLAY TILL, 4t 331
CL-MLto CL 1 150
Reddish brown, moist, stiff to hard, g% 3 SPT 37 ° = 35 29 253611
with embedded sand and gravel, (36)
frequent large gravel pieces (9.5 to T
19 mm), cobbles, occasional Wy
boulders, sandy silt pockets. N 205+
4] 4 | SPT | 42 330 ¢
2yt
329.61
3.66
5 | SPT | 100+ o sampler refusal,
cobbles or hit 600 mm
329.00 boulder boulder or
497 —A 329 cobbles.
: Boulder or
D{ o cobbles between
; atPL- + 3.66 and 4.27 m.
with sandy silt Al 6 | spr| 67 q an m
pockets|.| )
<Oh
328.09 3N
5.18
End of Borehole. auger refusal @
5.18 mon
presumed
boulder or
bedrock.
Borehole dry and
open @
completion.
43, 3. Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-55A 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940625, Easting - 209664 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY JL
DATUM Geodetic DATE 6.7.09-6.7.09 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & 8 w 3 % a 8 SHEAR STRENGTH kPa —_— o DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE Y %
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.24| Ground . 7 w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 A - Water level at
B 332 49 ground surface,
) 1[sPT| 2 I 53 2 24 41 34
760 mm clayey topsoil FILL, OH x (74)
33148 _ —
0.76 ¥ 150
11 2 | sPT | 10 o
i 331
7 005+
3 | sPT| 53 —— 241 |23 26 32 19
4 (51)
Clayey SILT to Silty CLAY TILL, 25
CL-ML to CL § 330
Brown to reddish brown, wet to moist, 3 225+
stiff to hard, with embedded sand and AL 4 SPT | 50 [o}
gravel, occasional cobbles. 2 4
4 225+
A4i] 5 | sPT | 100+ 329 ol—1 16 33 37 14
l4 . 1)
/ Hit cobbles
g 3.3m.
|4
/ 225+
328.28 4 6 [ SPT [ 100+ [ ] o 194
3.96 Auger and
End of borehole. sampler refusal
@ 3.96 mon
presumed
boulder or
bedrock.
43, 3. Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-56 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940636, Easting - 209660 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 1.8.07 - 1.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & 8 w 3 % a 8 SHEAR STRENGTH kPa —_— o DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE Y %
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.30| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
333
610 mm Granular FILL.
332541
| 076 150mmASPHALT. _ _ _ _ _ — W 1 | spT | 100+ /. o
ek
332 -
43 /
4111 2 | spT | 11 ( o 12 27 33 27
' sample not (61)
a1 | enough for
Clayey SILT to Silty CLAY TILL, TTH Atterberg Limit
Cliﬁli,to CL0 v 4| 331 determinations
Reddish brown, moist, very stiff to 17 3 | SPT | 47 o 25 25 35 15
hard, with embedded sand and A1 | (50)
gravel, frequent large pieces of g
gravel (9.5 to 19 mm), occasional cy
cobbles and boulders .
<
. 4 | SPT 51 330 o = 23 27 35 15
) (50)
)
! \.
a 5 | SPT | 100+ o
329.03 e
427
End of Borehole. Auger refusal @
427 mon
presumed
boulder or
bedrock.
Borehole dry and
open @
completion.
43, 3. Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-57 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940646, Easting - 209656 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 14.8.07 - 14.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & 8 w 3 % a 8 SHEAR STRENGTH kPa P — DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE ¥ %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.75| Ground . w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm TOPSOIL JL2
At 331
111 1 | spT | 28 o 30 19 31 20
' sample not (51)
P enough for
Clayey SILT to Silty CLAY TILL, I Atterberg Limit
CL-ML to CL (% determinations
Reddish brown, moist, very stiff to A 2 PT 1 10 23 41 2
hard, with embedded sand and Z S %0 330 o 02 (68)6
gravel. dh
A
|
. 3 | sPT 42 0| H 15 31 39 15
) (54)
7% 329
fl
328.55 ; 4 | SPT | 100+ q
320
End of Borehole. Sampler and
auger refusal @
3.2mon
presumed
boulder or
bedrock.
Borehole dry and
open @
completion.
43, 3. Numbers refer to © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-58 1 OF 1 METRIC
W.P. _ GWP 167-91-00 LOCATION Northing - 4940638, Easting - 209686 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 13.8.07 - 13.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy w2l z e W w w [ 5% | cransize
ELEV L |lm| # 3|23 O |SHEAR STRENGTH kPa
DESCRIPTION S| & = |28 E ——— DISTRIBUTION
DEPTH é =) i > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.39| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
460 mm Granular FILL. 333
3378
0.61 150 mm ASPHALT.
1 SPT 31 o} 45 35 16 5
FILL (21)
Brown, moist, dense, consisting of
sand and gravel, some silt, trace clay 332
and organics.
33156 _ _ _ _ _ 2 SPT 27 o
1.83 A
Ay
1
747 331 225+
] 3 | sSPT | 54 6 H— 14 25 37 23
Silty CLAY TILL, CL 299 (61)
Reddish brown, moist, very stiff to g
hard, with embedded sand and 4
| ,
grave / 005+
K] 4 | SPT | 44 D
' 330
599
329.58 ] \. 225; sampler refusal
3.81 SHALE BEDROCK \ 700+ / @38m.
329.28 shale fragments from auger cuttings — shale pieces in
411 0n|y auger cuumgs.
End of Borehole auger refusal @
4.11 mon shale
bedrock as
evidenced by
shale fragment
from auger
cuttings.
Borehole dry and
open @
completion.
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-58A 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940631, Easting - 209688 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY JL
DATUM Geodetic DATE 6.7.09-6.7.09 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
SN I A I = L : ! ! ! We w w [ 5% | cransize
ELEV DESCRIPTION Sle| & | 2 [2g| 2 [SHEARSTRENGTHKPa ————— DISTRIBUTION
DEPTH < RN EREE < [O UNCONFINED  + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.34| Ground . 7 w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 A - Water level at
. B 44 ground surface.
Topsoil FILL 1 SPT 2 332
Black to brown to dark brown, wet to
saturated, consist of mixed topsoil
and silty clay.
33143 100 42|
0.91 2 | SPT| 7 D I i 12 29 36 24
(60)
331
/97 D25+
G 3 | SPT| 53 o 20.8
2
Silty CLAY TILL, CL 74 330 225+
Brown to reddish brown, firm to hard, ¥ 4 | spT | 58 o
with embedded sand and gravel. A
177/
,' ? 225+
/ 5 | SPT | 48 399 [ I —— 14 28 37 22
s (59)
9%
925 225+
328.38 / 6 | SPT | 100+ o
3.96 Auger refusal @
End of borehole. 3.96 mon
presumed
bedrock.
43, 3. Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-59 1 OF 1 METRIC
W.P. GWP 167-91-00 LOCATION Northing - 4940643, Easting - 209684 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 1.8.07 - 1.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES | w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & @ W = 245 8 SHEAR STRENGTH kPa —_— e DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE Y %
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.41| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
332.88 380 mm Granular FILL. 333
332:83 260 mm ASPHALT.
— o070 _ _ — _ — — — — — — — —— Vi 1 | SPT | 100+ driving stones /. o]
iy
organic@/- 332
inclusions [}
5 52|
% 2 | SPT 17 3 21 43 33
_ sample not (76)
s enough for
. Y Atterberg Limit
Silty CLAY TILL, CL 994 determinations
Brown, moist, very stiff to hard, with % 331
embedded sand and gravel. Large %5 3 | SPT | 41 P
gravel pieces beneath asphalt. @, 4
Organic inclusions to 1.98 m.
%
2 g 4 SPT 75 o I 15 28 34 23
330 (57
(A
A
/ 5 | SPT 60 [o]
329.14 1295
4.27
End of Borehole. Borehole dry and
open @
completion.
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-60 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940653, Easting - 209681 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 14.8.07 - 14.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
A STANDARD @ DYN.CONE > |piastic NATURAL - qup| = REMARKS
Ez| 9 umt  MOISTURE “ruir| £ 5 &
= n |<8 @» 20 40 60 80 100 CONTENT z 9
2% ulzg| z ! . . — We w w | 5L | cransize
e W 3 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & < | Z = ——0— DISTRIBUTION
DEPTH |3 b > 12 3 < [0 UNCONFINED + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
331.90| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm TOPSOIL. 2
V¥
iy
4
77
4 25+
wrr] 1| sPT | 40 331 o 21 24 35 20
2 sample not
; enough for
4 o5 Atterberg Limit
. rg U
Silty CLAY TILL, CL H 2 | ser| 73 \, q determinations
Brown, moist, hard, with embedded %% 330
sand and gravel. 7
24
9%
4 % 225+
/ 3 | sPT| 57 o H— 19 24 35 22
s (57)
2% 329
93
4979 225+
A 4 | sPT | 43 o
328.39
351
End of Borehole. Borehole dry and
open @
completion.
+3,x3; Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-61 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940646, Easting - 209709 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 13.8.07 - 13.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
5 o || 9 20 40 60 80 100 <_[*MT  Content LMIT| S O &
21l W | S |2E]| 2 ! . . — We w w | 5L | cransize
ELEV DESCRIPTION Sle| & | 2 [2g| 2 [SHEARSTRENGTHKPa ————— DISTRIBUTION
DEPTH < RN EREE < [0 UNCONFINED + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.53| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
460 mm Crushed Granular FILL.
3392, 333
0.61 150 mm ASPHALT.
460 mm silty granular FILL. 1| SPT | 17 o 29 38 24 10
33231 q (34)
122 47
%8 332 oee
W] 2 | sPT | 31 o
Silty CLAY TILL, CL Z / 7
Reddish brown, moist, very stiff to [
hard, with embedded sand and 4 025+
gravel. goe 1
] 3 | sSPT | 28 331 o} 10 24 4(() ?6
” 66
4 /r \\
7 225+
330.33 4 | SPT | 100+ Se o
320
End of Borehole. Sampler and
auger refusal @
3.2mon
presumed
bedrock.
Borehole dry and
open @
completion.
43, 3. Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-61A 1 OF 1 METRIC
W.P. GWP 167-91-00 LOCATION Northing - 4940637, Easting - 209711 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY JL
DATUM Geodetic DATE 6.7.09 - 6.7.09 CHECKED BY EC
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5L | cransize
ELEV L |lm| # 2 |25 © |SHEAR STRENGTH kPa
DESCRIPTION S| & = |z2| E —_———— DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED + FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.35| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm TOPSOIL. 2
] 1| SPT| 5 Q
e 332
4
w
i 2 | sPT | 22 o +— 33 24 28 16
47 (44)
{4
Silty CLAY TILL, CL / 331
Reddish brown, moist, firm to hard, 7
with embedded sand and gravel, 25
frequent cobbles. Large gravel (26.5 4] 3 | SPT | 27 [¢]
mm) pieces at 0.76 m. 997 drive stones
W
% 330
A
9 4 | SPT | 100+ \. o —H 11 31 39 19
/ 58
(4/ drive stones and
9 cobbles
329.30
3.06
End of borehole. Sampler and
auger refusal @
3.05mon
presumed
bedrock.
Borehole dry and
open @
completion.
+3,x 3. Numbers referto © "0 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-62 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940650, Easting - 209708 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic 1.8.07 - 1.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES |, W PENETR. RESISTANCE REMARKS
Wy | STANDARD @ DYN. CONE tauo| k&
= 0w |S2| 8 20 40 60 LM S o &
= I A E = I L L L w | 5L | cransize
ELEV DESCRIPTION clel e | 2 [22] 2 [SHEARSTRENGTHKPa ————— DISTRIBUTION
DEPTH é =1 - > 8 8 ; O UNCONFINED ‘Y (%)
ez > |20 @ |e aquickTRIAXAL WATER CONTENT (%)
@ R o 3
333.57| Ground 20 40 €0 30 kN/m® [GR SA sl CL
0.00 150 mm ASPHALT.
33306 360 Crushed GranvlerFLL.
0.51 150 mm ASPHALT. 333
710 mm silty granular FILL. 1| SPT 33 61 24 1215)5
332200
137 g
7 332
4] 2 | sPT | 24
7
o
2!
Silty CLAY TILL, CL ; 3 | SPT | 38 331 16 23 3?6153
Reddish brown, moist, very stiff to 7%
hard, with embedded sand and 4
gravel, occasional cobbles.
driving stone and
4 | SPT 78 cobbles
330
320.46 5 | SPT | 100+ driving bedrock
411
End of Borehole. Sampler and
auger refusal @
411 mon
presumed
bedrock.
Borehole dry and
open @
completion.
8. Numbersreferto 150 | \CONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-63 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940660, Easting - 209705 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 14.8.07 - 14.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
A STANDARD @ DYN.CONE > |piastic NATURAL - qup| = REMARKS
Ez| 9 umt  MOISTURE “ruir| £ 5 &
5 n |<8 @» 20 40 60 80 100 CONTENT z 9
2| & ulzg| z ! . . — We w w | 5L | cransize
o W o 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & < | Z = ——0— DISTRIBUTION
DEPTH |3 P > 12 3 < [0 UNCONFINED + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.37| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm TOPSOIL. 2
V¥
a9 332
4
77
A 225+
@iyl 1 | SPT| 36 o  h— 17 20 37 25
47 (63)
Silty CLAY TILL, CL 7 331
Reddish brown, moist, hard, with 7
embedded sand and gravel, %% 225+
occasional cobbles. %90 2 | SPT | 49 g
24
99 330 225+
Ayl 3 | SPT | 100+ R ) d H— 15 25 3?6052
s
329.47
2.90
End of Borehole. Auger refusal @
29mon
presumed
bedrock.
Borehole dry and
open @
completion.
43, 3. Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No SW-64 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940652, Easting - 209733 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 13.8.07 - 13.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
A STANDARD @ DYN.CONE > |piastic NATURAL - qup| = REMARKS
Ez| 9 umt  MOISTURE “ruir| £ 5 &
= n |<8 @» 20 40 60 80 100 CONTENT z 9
2% ulzg| z ! . . — We w w | 5L | cransize
ELEV & 8 w 3 % a 8 SHEAR STRENGTH kPa —_— o DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE ¥ %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.63| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm ASPHALT.
610 mm crushed Granular FILL.
33287 333
0.76 150 mm ASPHALT.
1| SPT| 32 o 67 25 7 1
33241 300mmGranularfiLL. ©)
122 47
5%
332
W] 2 | sPT| 23 o
../,
(C:EﬁI)_/E’IIE:'I'LtOSiItyCLAYTILL, 24 s | st | s a1l 10 29 41 2
h ) . P 331 (62)
Reddish brown, moist, very stiff to %5
hard, with embedded sand and ]
gravel, occasional cobbles. 1
f4 driving stone
@_/, 4 | SPT| 77 \ o
; 9%
195 330
o7 \
v
32952 Z4] 5 | SPT | 100+ o

411
End of Borehole. Sampler and
auger refusal @
411mon
presumed
bedrock.
Borehole dry and
open @
completion.

+ 3’ X 3. Numbers refer to o 150

Sensitivity UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-64A 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940643, Easting - 209735 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY JL
DATUM Geodetic DATE 6.7.09-6.7.09 CHECKED BY EC
SOIL PROFILE SAMPLES w PENETR. RESISTANCE
Gyl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5L | cransize
e W 3 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & < | Z = ——0— DISTRIBUTION
DEPTH |3 b > 12 3 < [0 UNCONFINED + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.70| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm TOPSOIL. 2
I 1| sPT| 5 x o
iy
4
547 332
i 2 | spT | 17 \ o —H 238 |15 30 3{ 17
%9 55
2!
Silty CLAY TILL, CL 599
Reddish brown, moist, firm to hard, ; 3 | spT | 44 331 3
with embedded sand and gravel. 75"
24
9%
7
f 4 | SPT | 44 9 20 24 35 21
4y 330 (56)
9%
93
329.50 / 5 | SPT | 100+ o
320
End of borehole. Sampler and
auger refusal @
3.20 mon
presumed
bedrock.
Borehole dry and
open @
completion.
+3,x3; Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-65 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940656, Easting - 209732 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 1.8.07 - 1.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES | w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & 8 w 3 % a 8 SHEAR STRENGTH kPa —_— o DISTRIBUTION
DEPTH DESCRIPTION S13| | 5 [238] £ [o unconemep  + FiELDVANE Y %
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
333.65| Ground w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 180 mm ASPHALT.
430 mm crushed Granular FILL.
133304 __
[ 061 150 mmsityciay FILL_ _ _ _ _ 333
150 mm ASPHALT.
1| sPT| 22 o 62 29 6 2
| 33243| _300mmGranuarfLl. ©
122 47
%%
W] 2 | SPT| 65 332 ’ o
95
4
] ¥l 3 | SPT | 45 | 19 31 32 18
Sity CLAY TILL, CL . 4 331 50
Reddish brown, moist, hard, with %5
embedded sand and gravel,
occasional cobbles. % .
'ﬁ_z, 4 | sPT | 48 ¢
74
g9y 330
14/
1 5 | sPT | 100+ \. o
329.38
4.27 End of Borehole. sampler refusal
4.1m.
Borehole dry and
open @
completion.
43, 3. Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



JOE MTO 07-6-IEGI1B.GPJ ONTARIO MOT.GDT 13/5/10

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SW-66 1 OF 1 METRIC
W.P. _GWP 167-91-00 LOCATION Northing - 4940667, Easting - 209729 ORIGINATED BY _RB
DIST _ OwenSound HWY 26 BOREHOLE TYPE _ S/S Augering, 110 mm dia. COMPILED BY NN
DATUM Geodetic DATE 14.8.07 - 14.8.07 CHECKED BY JL
SOIL PROFILE SAMPLES o w PENETR. RESISTANCE
byl 2 STANDARD @ DYN.CONE > [pLastic NATURAL ~ jquip| | &= [ REMARKS
= o |22 9 20 40 60 80 100 < |UMT  content LMT| S O &
Sy w2l z e W w w [ 5% | cransize
e W 3 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & = |z2| E ——0— DISTRIBUTION
DEPTH |3 b > [38| £ [o UNCONFINED + FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
332.52| Ground w 20 4‘0 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.00 150 mm TOPSOIL. 2
T 1 | sPT | 41
o0
4 332
%4
A 225+
ﬁ_ ] 2 | SPT| 55 o | 3 29 42 26
Silty CLAY TILL, CL 9 (68)
Brown, moist, hard, with embedded /
sand and gravel, occasional cobbles. % 331
9% 225+
4 3 | spT | 38 e ° H— 9 26 40 25
7 (66)
'/ /]
9%
330.08 sarg;zlle’: refusal
244 3
End of Borehole. auger refusal @
244 mon
presumed
bedrock.
Borehole dry and
open @
completion.
43, 3. Numbers refer to 0 "50 UNCONFINE SHEAR STRENGTH INFERRED FROM POCKET PENETROMETER READINGS

Sensitivity



Ministry of Transportation/Stantec Consulting Ltd.
G.W.P. 167-91-00 - Rehabilitation of Highway 26

From Former St. Vincent/Sydenham Townline to Meaford
Agreement # 3006-E-0002

Appendix B

Laboratory Test Results

07-6-IEG1-SWAMP
Final Report
Appendix B

May 17, 2010

Grain Size Distribution Atterberg Limits
Figures Figures
Al A2
B1, B3 B2, B4
C1,C3 C2,C4
D1, D3, D5 D2, D4, D6
El, E3 E2
F1, F3, F5, F7, F9 F2, F4, F6, F8
G1,G3 G2
H1, H2, H4 H3, H5
J1,J3 J2
K1, K2, K3, K5, K7 K4, K6
L1, L3, L5 L7 L2,L4,L6 L8
M1, M2, M4 M3, M5
N1, N3, N4 N2, N5
P1, P2 P3
Q1, Q2, Q4 Q3, Q5
R1, R3, R5, R7 R2, R4, R6, R8
S1,S3 S2, 54
T1, T3, T5 T2, T4, T6
Ul, U3, U4, U5 U2, U6
V1, V2 V3
W1, W2 W3
X1, X2 X3

Infrastructure Engineering Group Inc.



ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 150pm 300um 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm | 13.2mm 26.5mm 53.0mm 75.0mm
100 0
95 {
90 /I! 10
L
80 20
L
Sl
75
L—
/% //é;/
70 30
/T/ % |
65 /
60 40
® [a]
Z 55 g
2 &
w
> 50 A 50
& LEGEND z
e 45 ,‘4& §
& & BH | SAMPLE SYMBOL w
40 e 60
. /( SW-01 3.81 ®
}/' /l/ SW-02 | 152 X
30 70
SW-02 4.57 A
25
P SW-03 2.29 *
20 80
= =3
%/ ///
=
/
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 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No A1

Ministry of
Transportation

Ontario

CLAYEY SILT TO SILTY CLAY TILL, CL-ML TO CL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21

60
50 /]
CH
40
" Cl
x
L
a
Z
i 30
o
=
(]
3
CL
& LEGEND
/ BH SAMPLE | SYMBOL
20
SW-01 3.81 ®
SW-02 1.52 b
SW-02 457 A
MH o SW-03 2.29 *
10 yd .
X /
PRTONN N
________ A 7 Mi Ol
7
ML 7 ML oL
0 7
0 10 20 30 40 50 60 70 80 90 100!
LIQUID LIMIT %
Ministry of PLASTICITY CHART FIG No A2
Transportation

Ontario

CLAYEY SILT TO SILTY CLAY TILL, CL-ML TO CL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 150pm 300pm 600um 1.18mm 2.36mm 9.5mm 19.0mm 375mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 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 40
. g 5
n 55 B
Q =
& B
L 50 /.’ 50 £
W /‘/ LEGEND &
x 45 E):
& o BH | SAMPLE SYMBOL w
40 60
’/ SW-04 2.29 °
35 %
30 /.//./ 70
25 =
20 i 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 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No B1
v Transportation GWP 167-91-00
Ontario F”_L
Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21

60
50 pd
CH

40
o cl
S
|
[a]
Z
i 30
3]
=
n
> L
- ¢ LEGEND

e BH SAMPLE | SYMBOL
20
SW-04 2.29 e
/ MH OH
10
o /
oL-ML W
———————— = M ol
ML 7 ML oL
0 0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No B2

Ministry of
Transportation

Ontario

FILL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250ur!1 425um 850um 2.00rn|m 4.75mm | mm 26.5mm 53.0mr|n 75.0mm
100 0
95 /K//
20 ///‘/ 10
85 - %
//§/ /‘/
80 20
//‘//
. _x
70 30
65 /./
60 40
® [a]
Z 55 %
2 5
a 4
L 50 /4/ 50 *
& LEGEND &
x 45 8:
# ;ﬁ; BH | SAMPLE SYMBOL w
40 60
x Sw-04 | 457 °
35
4‘/ SW-05 3.05 X
30 70
SW-06 1.52 A
25 /
20 80
I
15 _Iﬂ///
&
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 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No B3
v Transportation GWP 167-91-00
Ontario CLAYEY SILT TO SILTY CLAY TILL, CL-ML TO CL ~

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21

60

50

40

30

PLASTICITY INDEX %

20

LIQUID LIMIT %

e
CH
Cl
CL
LEGEND
BH SAMPLE | SYMBOL
SW-04 457 ®
SW-05 3.05 b
SW-06 1.52 A
MH OH
/ )
________ 7 Mi Ol
7
ML 7 ML oL
0 20 30 40 60 70 80 90 100!

Transportation

Ministry of

Ontario

CLAYEY SILT TO SILTY CLAY TILL, CL-ML TO CL

PLASTICITY CHART

FIG No B4

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 150pm 300um 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250ur!1 425um 850um 2.00rn|m 4.75mm mm 26.5mm 53.0mr|n 75.0mm
100 0
95 /E
90 /E / // / 10
85 ;i/ N /
80 20
=
75 4 /k/ /Q/
d i /‘
70 30
= /./
o5 /*/ ; &
. /j( /,/ .
/ D/ a]
% 55 ?Q‘/ o %
Q =
< L i
> 50 }/ — o 50
i A LEGEND g
x 45 V4 E):
& | / BH | SAMPLE SYMBOL i
40 60
4{ SW-07 | 076 °
35
/ﬁ// Af SW-07 3.05 X
30 70
z &l o sw-08 | 0.76 A
25
4 SW-08 2.29 *
20 p, O/ 80
/./ SW-09 0.76 ®
15
==
10 - 90
fff/
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 4 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No C1
v Transportation GWP 167-91-00
Ontario F”_L
Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21

60

50

40

PLASTICITY INDEX %
w

20

e
CH
Cl
CL
LEGEND
/ BH SAMPLE | SYMBOL
SW-08 0.76 ®
SW-08 2.29 b
SW-09 0.76 A
MH OH
/ A
________ 7 Mi Ol
7
ML 7 ML oL
0 10 20 30 40 50 60 70 80 90 100!

LIQUID LIMIT %

Ministry of
Transportation

Ontario

PLASTICITY CHART
FILL

FIG No C2

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 31/10/09

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

100

95

920

85

80

75

70

65

60

55

50

45

PERCENT PASSING

40

35

25

SAND GRAVEL
CLAY & SILT - ; -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150pum 300um 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm | 13.2mm 28.5mm 53.0mm 75.0mm
0
R e—
e ,/
- 10
——F
/ ] 20
< if/ P
A 30
L
i o
|1
/‘/ 40
% s g
z
/] o/ e :
50 'D_‘
4 s LEGEND :
o
{ BH SAMPLE SYMBOL o
& KA e o
] /R SW-07 | 457 )
X SW-07A 1.52 X
30 /@/ /,IZI/ 4 70
L1 /./ SW-07A 3.05 A
ce P SW-07A | 381 *
20 80
L d SW-08 4.57 ®
15 > = |
10 —!:// EY
100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 St oo 3 Al 22l e

MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
@ Transportation

Ontario

GRAIN SIZE DISTRIBUTION

CLAYEY SILT TO SILTY CLAY, CL-ML,CL TO CI

FIG No C3

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 31/10/09

Oct 75, FF-S-21

60
50 yd
CH
40
° cl
Pas
w
[a]
z
i 30
&)
=
[))
S cL
& LEGEND
BH SAMPLE | SYMBOL
20
SW-07A 1.52 °
* SW-07A 3.05 X
SW-07A 3.81 A
MH OH SW-08 457 *
10 // )
oL-ML W
________ rd MI Ol
7
ML 7 ML oL
0
0 10 20 30 40 60 70 80 90 100
LIQUID LIMIT %
Ministry of PLASTICITY CHART FIG No C4

Transportation

Ontario

CLAYEY SILT TO SILTY CLAY, CL-ML, CL TO ClI

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 31/10/09

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

100

95

CLAY & SILT SAND GRAVEL
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150pm 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250ur!1 425um 850um 2.00rn|m 28.5mm 53.0mr|n 75.0mm
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85
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60
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® [m]
Z 55 %
Q =
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S o 50 &
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x 45 8:
g BH SAMPLE SYMBOL on
40 75 60
SW-10 1.52 [ )
35
47 iz SW-10 | 3.81 X
30 70
j x cf SW-11 | 076 A
25 7‘
b
& / SW-11 2.29 *
20 80
BB & SW-11 | 3.81 ®
15 =
] A 1
> e AT |
10 - 90
g///@/
|
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 My 3 Al 2r 2y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No D1
v Transportation GWP 167-91-00
Ontario F”_L =
Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 31/10/09

Oct 75, FF-S-21

60
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CH
40
® cl
>
w
[a]
z
i 30
o
-
(7]
5
cL
. LEGEND
/ BH SAMPLE | SYMBOL
20
SW-10 3.81 )
SW-11 0.76 X
/ SW-11 2.29 A
MH OH
SW-11 3.81 *
10 /
T hE
———————— > M ol
7
ML X o7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No D2

Ministry of
Transportation

Ontario

FILL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 31/10/09

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 150pum 300um 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250pn|1 425um 850um 2.00rr!m 4.75mm 13.2mm 26.5mm 53.0mr|n 75.0mm
100 D 0
95 /
] o =
90 p—— /‘/ 10
) /®/ %
80 = 20
//é
75
“ et
L
° g =5 i
65
60 }D/ 40
[m}
% 55 g
@ =
X W
L 50 % 50
Z . AN LEGEND g
o
& BH SAMPLE SYMBOL %
40 - 60
}5 o SW-10 | 5.33 °
35
SW-10A 0.76 X
30 70
SW-10A 3.05 A
25
L] SW-10A 4.57 *
20 ‘.[/ A 80
g d SW-12 | 152
. ;%/ O]
— SW-12 2.29 e
10 N
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 oo 3 Al 22l e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No D3

Ministry of
@ Transportation

Ontario

CLAYEY SILT TO SILTY CLAY TILL, CL-ML TO CL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 31/10/09

Oct 75, FF-S-21

GWP 167-91-00

60
50 /]
CH
40
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z
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o
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3
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& LEGEND
BH SAMPLE SYMBOL
20 /
SW-10 5.33 o
SW-10A 0.76 X
SW-10A 3.05 A
MH OH
SW-10A 4.57 *
10
SW-12 1.562 ®
® e
CL-ML% W SW-12 2.29 Lo
________ 7 Mi (0]]
ML 7 ML
o s
0 10 20 30 40 50 60 70 80 20 100
LIQUID LIMIT %
Ministry of PLASTICITY CHART FIG No D4
Transportation

Ontario

CLAYEY SILT TO SILTY CLAY TILL, CL-ML TO CL

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 31/10/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250ur!1 425um 850um 2.00rn|m 4.75mm 13.2mm 26.5mm 53.0mr|n 75.0mm
100 0
95
20 /./ / 10
85
80 = H/E 20
75 /l: e
70 30
65 /
60 40
[a]
% 55 P /“/ /‘/ %
< [
,E 50 > . 50%
z z
Z . _x] * LEGEND :
& BH | SAMPLE SYMBOL u
40 60
/ SW-12 | 3.5 °
35
/. SW-12 3.81 X
30 70
25 ././
20 /E | & I 80
15 m /./ /./
L—1
1o e ] a0
. _'://:W://
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 Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No D5
v Transportation GWP 167-91-00
Ontario SAND AND SILT TILL, SM-ML ~
Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 31/10/09

Oct 75, FF-S-21

60
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40
o cl
S
|
[a]
Z
i 30
3]
=
n
> L
- ¢ LEGEND

e BH SAMPLE | SYMBOL
20
SW-12 3.05 e
SW-12 3.81 X
/ MH OH
10 /
oL-ML W
———————— = M ol
& ® 7 ML oL
0 0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No D6

Ministry of
Transportation

Ontario

SAND AND SILT TILL, SM-ML

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 4/11/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 0
95 / ( /
20 / A 10
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W Iﬁ/ /le/ / BH | SAMPLE SYMBOL W
40 60
x| SW-13 0.76 ®
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= X SW-13 | 3.5 b
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* g /H/ / / SW-14 3.05 *
20 ‘I:Y = - 80
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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 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No E1

Ministry of
Transportation

Ontario

FILL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 4/11/09

Oct 75, FF-S-21
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e
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LEGEND
/ BH SAMPLE | SYMBOL
SW-13 0.76 ®
SW-13 3.05 b
SW-14 1.52 A
MH OH
________ 7 Mi Ol
7
ML 7 ML oL
0 10 20 30 40 50 60 70 80 90 100!

LIQUID LIMIT %

Ministry of
Transportation

Ontario

PLASTICITY CHART
FILL

FIG No E2

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 150pm 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250ur!1 425um 850um 2.00rn|m 4.75mm 13.2mm 28.5mm 53.0mr|n 75.0mm
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g BH SAMPLE SYMBOL w

40 o

| / SW-13 | 457 [ )
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5  @F—T | ]

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 Mo By am Aly 2v 2y
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No E3

Ministry of
Transportation

Ontario

SAND & SILT TILL, SM-ML

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 30/10/09

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ministry of
@ Transportation

SAND GRAVEL
CLAY & SILT ; X -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150pum 300um 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
I | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm 13.2mm 28.5mm 53.0mm 75.0mm
100 0
95 I/
) / 10
85 ././
80 = o 20
T4
75
= L1
70 30
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60 !I/H/ /./ 40
[0) [m}
5 55 A g
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7 Pt LEGEND g
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& 1 BH SAMPLE SYMBOL a
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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 4 St oo 3 Al 22l e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No F1

Ontario

FILL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 30/10/09

Oct 75, FF-S-21
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i} © LEGEND

/ BH SAMPLE | SYMBOL
20
SW-17 1.52 )
/ MH OH
10 /
CL-ML W
———————— = M ol
ML % 7 ML oL
0 7
0 10 20 30 40 50 60 70 80 90 100!
LIQUID LIMIT %
PLASTICITY CHART FIG No F2

Ministry of
Transportation

Ontario

FILL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 4/11/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm 13.2mm Zmem 53.0mm 75.0mm
100 0
95
20 10
85 /‘
80 20
75
70 30
65 /‘
60 40
® [a]
Z 55 g
2 &
w
> 50 o’ 50
& LEGEND &
g ¢
o BH SAMPLE SYMBOL g
40 /./ 60
SW-16A 1.22 [ J
35 /-
30 /‘ 70
25
20 ././ 80
15 o o
L—1
10 e — 8 90
. ’/._.,l/
P
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 Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No F3
v Transportation GWP 167-91-00
Ontario SAND & GRAVEL, SM-GM

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 4/11/09

Oct 75, FF-S-21
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P BH SAMPLE | SYMBOL
20
SW-16A 1.22 °
/ MH OH
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oL-ML W
———————— = MI ol
o' 7 ML oL
0 0 10 20 30 40 50 60 70 80 90 100!
LIQUID LIMIT %
PLASTICITY CHART FIG No F4

Ministry of
Transportation

Ontario

SAND & GRAVEL, SM-GM

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 31/10/09

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 150pm 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | || |||| 53um 106um 250ur!1 425um 850um 53.0mr|n 75.0mm
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|
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40 /./ 60
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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 My 3 Al 22y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No F5
v Transportation GWP 167-91-00
Ontario CLAYEY SILT TILL, CL-ML -
Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 31/10/09

Oct 75, FF-S-21
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i 30
@)
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(7]
2 L
i} © LEGEND

/ BH SAMPLE | SYMBOL
20
SW-16A 1.83 )
/ MH OH
10 /
CL-ML W
———————— = M ol
ML 7 ML oL
0 0 10 20 30 40 50 60 70 80 90 100!
LIQUID LIMIT %
PLASTICITY CHART FIG No F6

Ministry of
Transportation

Ontario

CLAYEY SILT TILL, CL-ML

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 31/10/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250ur!1 425um 850um 2.00m|m 4.75mm 13.2mm 26.5mm 53.0mr|n 75.0mm
100 0
95 /'
20 10
85 /
80 20
7 =4 -
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: o 4 s
2 5
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& LEGEND &
x 45 I# E):
& BH | SAMPLE SYMBOL u
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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 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No F7
v Transportation GWP 167-91-00
Ontario SILTY CLAY POCKET, CL ~

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 31/10/09

Oct 75, FF-S-21

60
50 e
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40
° cl
S
N
a
Z
i 30
@)
-
(7]
2 L
i} © LEGEND

/ BH SAMPLE | SYMBOL
20
SW-16 3.81 )
/ MH OH
10 /
CL-ML W
———————— = M ol
ML 7 ML oL
0 0 10 20 30 40 50 60 70 80 90 100!
LIQUID LIMIT %
PLASTICITY CHART FIG No F8

Ministry of
Transportation

Ontario

SILTY CLAY POCKET, CL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 31/10/09

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 150pm 300um 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250ur!1 425um 850um 2.00rn|m 4.75mm 13.2mm 26.5mm 53.0mr|n 75.0mm
100 0
. _
- /
90 o 2 / z 10
85 /
80 — /m/ / 20
. #l | = /
/21 ] /
70 30
gy T /
6 = K
60 =I/ Pz = /‘/‘ 40
® [a]
é 55 {/u /*/ %
< [
> 50 A /*/ 50%
7 v — LEGEND 7
g 45 = am &
& /’F/ A BH | SAMPLE SYMBOL E
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MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No F9

Ministry of
Transportation

Ontario

SAND & SILT TILL, SM-ML

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM
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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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | || |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100
95
90 /./
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& /./ BH | SAMPLE SYMBOL
40
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MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
Transportation

Ontario

GRAIN SIZE DISTRIBUTION
FILL

FIG No G1

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21

60
50 pd
CH

40
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Z
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n
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- ¢ LEGEND

e BH SAMPLE | SYMBOL
20
SW-19 3.05 e
/ MH OH
i .
oL-ML W
———————— = M ol
ML 7 ML oL
0 0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No G2

Ministry of
Transportation

Ontario

FILL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250ur!1 425um 850um 2.00rn|m 4.75mm 13.2mm mm 53.0mm 75.0mm
100 0
95
20 "/ = { 10
g
85
80 20
. /
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65 = | /
L1
60 X 40
[a]
% 55 x| /. %
< [
> 50 / 50%
z z
£ /:7 p LEGEND i
o BH SAMPLE SYMBOL g
a0 / 'd 60
SW-19 5.33 [ J
35
J’f SW-20 3.81 X
30 70
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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 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No G3
v Transportation GWP 167-91-00
Ontario SAND & SILT TILL, SM-ML ~

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 0
* /./o—r
20 10
85 /
L1
80 20
75 /. //'
70 / 30
65
60 / 40
n 55 B
Q =
< w
a 4
L 50 50 *
z z
§ i5 /./ LEGEND §
& /‘/ BH | SAMPLE SYMBOL u
40 60
SW-23 1.52 (]
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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 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No H1
v Transportation GWP 167-91-00
Ontario F”_L

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm | 13.2mm 26.5mm 53.0mm 75.0mm
100 0
95 /L
90 — y 10
- /. /./
80 /./ 20
75 /./
70 30
65
60 / 40
® [a]
Z 55 %
Q =
<
a 2
L 50 50 *
& /./ LEGEND &
x 45 E):
& BH | SAMPLE SYMBOL u
40 60
/ Sw-22 | 3.5 [ )
35
]
30 70
25 /./
20 80
B %
B
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 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No H2
v Transportation GWP 167-91-00
Ontario PEAT/TOPSOIL

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21

60
50 e
CH

40
° Cl
X
i
a
Z
i 30
@)
-
(]
2 L
i} © LEGEND

/ BH SAMPLE | SYMBOL
20
SW-22 3.05 ®
/ MH OH
10 /
CL-ML W
———————— = M ol
ML 7 ML oL
0 0 10 20 30 40 50 60 70 80 90 100!
LIQUID LIMIT %
PLASTICITY CHART FIG No H3

Ministry of
Transportation

Ontario

PEAT/TOPSOIL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 4/11/09

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

100

95

920

85

80

75

70

65

60

55

50

45

PERCENT PASSING

40

35

30

25

20

SAND GRAVEL
CLAY & SILT - - ;
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150pm 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm 63.0mm
|||| |||| 53um 106um 250ur!1 425um 850um 2.00rn|m 4.75mm 13.2mm 26.5mm 53.0mr|n 75.0mm
0
v X 1/ .
B ARd]
/ i /u 20
/T L1 7[
/ % d /“/ /?‘9 B
40
/m/ LIDJ
z
/m/ 5
2
50
| =
5 Py LEGEND z
2
- BH | SAMPLE SYMBOL u
L % /3 ] 0
/) / SW-22 457 °
F / /@/ SW-22A |  0.61 x
70
/ql/ K SW-22A | 1.83 A
o % / /@/ SW-22A | 3.05 *
80
o | & SW-22A | 4.27 ®
15 =
L1 L
gBEss %éy ] /@/@/ SW-23 | 320 < w
—T | Z || BTy
— ] | e SW-23 5.33 e}
5 — ] - A | o
— 1| SW-24 0.76 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 St Vo 3 1 Al 221y

MINISTRY SIEVE DESIGNATION

( Imperial )

Ministry of
Transportation

Ontario

GRAIN SIZE DISTRIBUTION
SAND AND SILT TILL, SM-ML

FIG No H4

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21

60
50 e
CH
40
S Cl
X
i
a
Z
i 30
@)
-
(]
2 L
B} © LEGEND
/ BH SAMPLE | SYMBOL
20
SW-22A 0.61 )
SW-22A 1.83 X
SW-22A 3.05 A
MH OH
10 /
CL-ML W
———————— = M ol
ML 7 ML oL
0 A
0 10 20 30 40 50 60 70 80 90 100!
LIQUID LIMIT %
PLASTICITY CHART FIG No H5

Ministry of
Transportation

Ontario

SAND & SILT TILL,SM-ML

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 300um 600um 1.18mm 2.36mm 9.5mm 19.0mm 375mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm 13.2mm 28.5mm 53.0mm 75.0mm
100 a/E 0
95 /E
0] /./ 10
85
80 — /m/ 20
7 - P g
70 ,ﬂ/ / 30
65
60 / 40
9 oz 3
n 55 z
2 K £
& /E /‘/ u
L 50 50
& LEGEND z
g 45 /./ gE
& BH | SAMPLE SYMBOL i
40 60
/ﬁ ‘/. SW-25 1.52 (]
35
SW-26 0.76 X
30 /H/ ,./ 70
25 r 1
| —1
20 /./ 80
ol o
| X |
15 —
|_— | 4+
ol e
10 1 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 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No J1
v Transportation GWP 167-91-00
Ontario F”_L

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21

60
50 pd
CH

40
o cl
X
n
[a]
Z
i 30
o
[
(7]
> L
- ¢ LEGEND

/ BH SAMPLE | SYMBOL
20
SW-25 1.52 )
SW-26 0.76 X
/ MH OH
10 /
CL-ML W
———————— > M ol
ML 7 ML oL
o 7
0 20 30 40 50 60 70 80 90 100!
LIQUID LIMIT %
PLASTICITY CHART FIG No J2

Transportation

Ministry of

Ontario

FILL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

100

95

920

85

80

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 850um 2.00mm 4.75mm 13.2mm mm 53.0mm 75.0mm

0
/‘ / )

|
=
|

i .

ad &

75

70

30

65

]
W\
£

60

40

[m]
: LA
2 o
o ['4
L 50 50
é LEGEND &
® 45 e
E V4 BH | SAMPLE SYMBOL ]
40 60
SW-25 3.81 [ )
35
/‘? SW-26 3.05 X
30 70
% SW-27 2.29 A
25
Y Sw-27 | 381 *
20 Z 80
15
4
10 ﬂ - i/ﬁ/ 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 My 3 Al 2r 2y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No J3
v Transportation GWP 167-91-00
Ontario SAND & SILT TILL, SM-ML =

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 11/11/09

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 150pm 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm/_//_415ln11//l/132mm 26.5mm 53.0mm 75.0mm
100 0
95
90 10
85 /i/
80 /- 20
75
70 /-/-/ 30
65
60 40
o
2 /g g
»n 55 E
2] =
< L
o x
— 50 / 50 -
i LEGEND z
5 45 g
o /' BH SAMPLE SYMBOL g
40 60
/ SW-28 2.29 °
% P
30 /./ 70
25
20 pu— 80
15
10 90
5
0 100

20

30

40 270 200 140 100 60 50 40 30 20 16 10
MINISTRY SIEVE DESIGNATION ( Imperial )

Yo Ny Y 4 Ay 2oy

Ministry of
Transportation

Ontario

GRAIN SIZE DISTRIBUTION
PEAT

FIG No K1

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 11/11/09

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 150pm 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| |
| | | | |||| 53um 106um 250pm 425um 850um 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
2 g
»n 55 E
2] =
< W
a /‘ 4
~ 50 50 *
P4
i LEGEND &
45 Q
& x
g / BH | SAMPLE SYMBOL g
40 60
ped sSw-29 | 152 °
35
30 /i/ 70
25
20 ././ 80
15 Y
./
-
10 ] 20
BT S andl
5 | Ll 10
o
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 My By am Ay 22l 3

MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
Transportation

Ontario

GRAIN SIZE DISTRIBUTION

FILL

FIG No K2

GWP 167-91

-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ontario

SAND & SILT TILL, SM-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 150pum 300um 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250pn|1 425um 850um 2.00rr!m 4.75mm mm 53.0mr|n 75.0mm
100 0
95
0] / 10
85 /
75
;
70 > = D/ 30
L1
o5 & - A
L1
60 A ] ; // 40
¢ —7]
2 z
g = 5
L 50 50
& LEGEND z
x 45 e
g BH | SAMPLE SYMBOL i
40 60
SW-28 3.05 ®
35
SW-28 4.57 X
30 70
SW-28A | 244 A
25
SW-28A | 3.66 *
20 o 80
rd SW-29 3.81 ®
15
B . SW-29 5.33 L]
10 == s 45 90
e [ SW-30 | 152 o)
5
SW-30 3.05 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 St oo 3 Al 22l e
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No K3
Transportation
GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21

60
50 yd
CH

40
< cl
|
[a]
z
i 30
3]
ju
[))
S

cL
. LEGEND
/ BH SAMPLE | SYMBOL
20
SW-28A 2.44 °
SW-30 1.52 X
/ MH OH
10 /
CL-ML
________ rd MI Ol
”L s /IVILm oL
7
0 7
0 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No K4

Transportation

Ministry of

Ontario

SAND & SILT TILL, SM-ML

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 27/10/09

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY & SILT

SAND

GRAVEL

Fine

Medium

| Coarse

Fine | Coarse

3

GRAIN SIZE IN MICROMETERS
4 5 1

0

30

40 50 75um

0

2l

53um

106pm

150pum

300um

|
250pm

425um

600pm 1.18mm 2.36mm

850pum

|
2.00mm

9.5mm 19.0mm 37.5mm  63.0mm

|
53.0mm 75.0mm

100

95

e

4.75mm l 13.2mm 26.5mm

0

920

=

10

85

ad

80

20

75

70

65

30

60

55

40

50

45

50

LEGEND

PERCENT PASSING

40

BH SAMPLE SYMBOL

PERCENT RETAINED

60

35

SW-28A 0.61 ®

30

70

25

20

80

90

100

20

30

40

270 200

140

100

60 50

40

30 20 16

MINISTRY SIEVE DESIGNATION ( Imperial )

10 8

s %o W v

o o1 /2" 3"

Ministry of
@ Transportation

Ontario

GRAIN SIZE DISTRIBUTION
SILT CLAY LAYER

FIG No K5

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21

60
50 d
CH

40
) cl
x
w
[a]
Zz
i 30
@)
-
(7]
3

CL
. LEGEND
BH SAMPLE | SYMBOL
20 /
SW-28A 0.61 )
/ MH OH
10 /
oML W
________ 7 MI Ol
7
ML 7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
Ministry of PLASTICITY CHART FIG No K6
Transportation

Ontario

SILT CLAY LAYER

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

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 150pum 300um 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106pm 250pum 425pm 850um 2.00mm 4.75mm 13.2mm ?Smm 53.0mm 75.0mm
100 0
95
20 10
85
80 20
75
70 /./ 30
65
60 40
[a]
» 55 E
2 / =
< W
o 4
L 50 50
z z
g, pd LEGEND :
& BH | SAMPLE SYMBOL &
40 60
/./ SW-28A | 1.22 °
35 /i/
30 /‘, 70
25
B 4
20 80
/./o/
15 B A
| & |
10 N = 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 St Vo 3 Al 22l e
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No K7

Ministry of
@ Transportation

Ontario

SAND AND GRAVEL LAYER

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 150pm 300um 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250ur!1 425um 850um 2.00rn|m 4.75mm 13.2mm | mm 53.0mm 75.0mm
100 0
95 -
90 ,/ 10
85
/un/
80 20
75
P /o/
70 /x/ 30
L1
60 /O/ 40
[©] |1 o
;= 2T 8
< [
50 9 v 0 &
g /H//N/ o | LEGEND z
o
g z/ /0/ BH | SAMPLE SYMBOL i
40 60
SW-31 2.29 (]
35 /un/ /'
/./ SW-32 0.76 X
30 70
o &
25 /H/ B J
e
20 — B g 2 d 80
L1
L1
1 = ab
‘///
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 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No L1
v Transportation GWP 167-91-00
Ontario F”_L -

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21

60
50 pd
CH

40
° cl
X
n
[a]
Z
i 30
o
[
(7]
> L
- ¢ LEGEND

/ BH SAMPLE | SYMBOL
20
SW-31 2.29 )
SW-32 0.76 X
/ MH OH
10 /
CL-ML §§§§§
———————— = M ol
ML 7 ML oL
0 0 10 20 30 40 50 60 70 80 90 100!
LIQUID LIMIT %
PLASTICITY CHART FIG No L2

Ministry of
Transportation

Ontario

FILL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 11/11/09

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 150pm 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm ﬁSmm 13.2mm 268.5mm 53.0mm 75.0mm
100 ? 0
95 /
2 / 10
8 = ,/
80 — 20
75 / /i
70 / 30
65
60 40
o
. /O 5
»n 55 E
: /‘/ ty
< L
t 50 ; —— 50:3_:
L1
@ 45 /H//H/ LEGEND é
x x
& /m/ BH SAMPLE SYMBOL g
40 60
SW-31A 1.83 [ J
% P d
SW-32 3.81 X
30 70
L1
25 e o
/
20 —] 80
1 /./t
10 ] )
5 Td/
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 My By am Ay 22l 3

MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
Transportation

Ontario

GRAIN SIZE DISTRIBUTION
PEAT

FIG No L3

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 11/11/09

Oct 75, FF-S-21

GWP 167-91-00

60
50 /
CH

40
) cl
x
w
a
Zz
E 30
@)
'_
7]
3

CL
. LEGEND
/ BH SAMPLE | SYMBOL
20
SW-32 3.81 )
/ 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 %
Ministry of PLASTICITY CHART FIG No L4
Transportation

Ontario

PEAT

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 4/11/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250ur!1 425um 850um 2.00rn|m 4.75mm 13.2mm 26.5mm 53.0mr|n 75.0mm
100 N % 0
95 E——E——"‘—"'_é—_—_’—*—
| — & /./
20 X 10
85 J!{ e d
d i
80 20
- /‘ /./
70 30
65 {
60 40
2 g
2 55 /./ E
s 50 ~t /‘/ s0
& LEGEND z
e 45 g i o
& BH | SAMPLE SYMBOL u
40 5 60
SW-31A 2.44 (]
35 /‘/
/ SW-32 4.57 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 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No L5
v Transportation GWP 167-91-00
Ontario SILTY CLAY, CLTO CI ~

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 4/11/09

Oct 75, FF-S-21

60
50 e
CH

40
o cl
S
N
a
Z
i 30
@)
-
(7]
2 L
- © LEGEND

/ BH SAMPLE | SYMBOL
20
SW-31A 2.44 )
SW-32 457 X
/ MH OH
10 /
CL-ML W
———————— = M ol
ML 7 ML oL
0 0 10 20 30 40 50 60 70 80 90 100!
LIQUID LIMIT %
PLASTICITY CHART FIG No L6

Ministry of
Transportation

Ontario

SILTY CLAY, CL TO CI

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250ur!1 425um 850um 2.00rn|m 4.75mm 13.2mm mm 53.0mm 75.0mm
100 0
95 A
v
20 10
n/
85
80 20
‘"
75 _
L1
70 y -l 30
65
/ A;/
60 s 40
= o)
% 55 //" //E %
< - £
> 50 /E 50%
& LEGEND &
x 45 8:
& BH | SAMPLE SYMBOL u
40 60
//@ SW-32 5.33 [ J
35
SW-32 6.10 X
30 }C 70
N /j SW-33 3.05 A
20 A }/ 80
e
15
L1
10 —— 20
sl |
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 Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No L7
v Transportation GWP 167-91-00
Ontario SAND & SILT TILL, SM-ML ~

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21

60
50 e
CH

40
o cl
S
N
a
Z
i 30
@)
-
(7]
2 L
- © LEGEND

/ BH SAMPLE | SYMBOL
20
SW-32 5.33 )
SW-33 3.05 X
/ MH OH
10 /
CL-ML W
———————— = M ol
ML 7 ML oL
0 0 10 20 30 40 50 60 70 80 90 100!
LIQUID LIMIT %
PLASTICITY CHART FIG No L8

Ministry of
Transportation

Ontario

SAND & SILT TILL, SM-ML

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 150pm 300um 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm 13.2mm ?Smm 53.0mm 75.0mm
100 0
95 //
90 / 10
85 /
80 n/ 20
75 A
70 /./ 30
65
/
60 = d 40
9 g g
2 % /E z
< L
o 50 /T/ 50
& LEGEND &
x 45 8:
& BH | SAMPLE SYMBOL u
40 60
Y g Sw-34 | 152 °
35
/.,/j SW-35 152 X
30 70
//./ /m
% s * P =
20 o — X 80
e i
e T il
|
10 g 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 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No M1
v Transportation GWP 167-91-00
Ontario F”_L

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 0
95 /
20 /‘ 10
85 /
80 20
75 /‘/
70 30
65 /
60 40
0 o
é 55 ¥y 4 2
< L1 o
> 50 y o 50
z z
§ i5 y 4 LEGEND §
& BH | SAMPLE SYMBOL u
40 60
SW-35 3.05 [ J
35
30 /./ 70
25 "
20 o« o 80
|
15 > ‘./
//
10 — 9 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 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No M2
v Transportation GWP 167-91-00
Ontario PEAT

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21

60
50 pd
CH

40
o cl
S
|
[a]
Z
i 30
3]
=
n
> L
- ¢ LEGEND

e BH SAMPLE | SYMBOL
20
SW-35 3.05 e
/ MH OH
10
________ / o
oL-ML W
———————— = M ol
ML 7 ML oL
0 0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No M3

Ministry of
Transportation

Ontario

PEAT

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 1/11/09

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 150pm 300um 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm/415mm/l 13.2mm mm 53.0mm 75.0mm
100 0
95 /
90 / 10
o /o/ // /
80 . - 20
= /
75 &
el s /
70 30
65 %;
60 40
0 o
é 55 A 2
2 L o
> 50 % — A 50
g 4 LEGEND g
x x
w “ T BH | SAMPLE SYMBOL ]
40 — 60
SW-34 3.81 [ J
35
8§ x Py SW-34 | 533 b
30 70
/l
- SW-35 4.57 A
25 i 4 A
g SW-35 | 533 *
20 /% P 80
15 —ijﬁ/ ' SW-36 | 3.05 ®
L1
10 A 90
A |
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 Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No M4
v Transportation
GWP 167-91-00

Ontario

CLAYEY SILT TO SILTY CLAY, CL-ML TO CL

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 1/11/09

Oct 75, FF-S-21

60
50 e
CH
40
° cl
X
>
L
[a]
z
i 30
o
=
(7]
3
cL
& LEGEND
BH SAMPLE | SYMBOL
20
SW-34 3.81 °®
SW-34 5.33 b 4
SW-35 4.57 A
MH OH
SW-35 5.33 *
10 /'
* X / SW-36 3.05 ®
CL-ML W
———————— % — MiI ol
7
ML 7 ML oL
0 7
0 10 20 30 40 60 70 80 90 100!
LIQUID LIMIT %
PLASTICITY CHART FIG No M5

Ministry of
Transportation

Ontario

CLAYEY SILT TO SILTY CLAY, CL-ML TO CL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 250ur!1 425um 850um 2.00m|m 4.75mm 13.2mm mm 53.0mm 75.0mm

100

95

0

920

85

80

75

70 = 30
® /7'4/ /m/
N L
60 40
¥ o
o |1
é 55 /./ X %
g e | P L
L 50 50 &
2 o LEGEND z
x 45 8:
] s /“/z/ BH | SAMPLE SYMBOL w
40 /.] 60
SW-37 0.76 [ )
35
SW-38 1.52 X
30 — ./ . 70
N = ] /H/
//m
20 = 80
///
15 K
T
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 My 3 Al 2r 2y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No N1
v Transportation GWP 167-91-00
Ontario F”_L -

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21

60
50 pd
CH

40
° cl
X
n
[a]
Z
i 30
o
[
(7]
> L
- ¢ LEGEND

/ BH SAMPLE | SYMBOL
20
SW-37 0.76 )
SW-38 1.52 X
/ MH OH
10 .
X /
CL-ML W
———————— = M ol
ML 7 ML oL
0 0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No N2

Ministry of
Transportation

Ontario

FILL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm/4;5mm/l 13.2mm 26.5mm 53.0mm 75.0mm
100 0
95 /l/
L
20 10
//./
85 /./
80 /./ 20
75
K /.// *
65 f
60 40
® [a]
Z 55 / %
Q =
x m
L 50 /./ 50
& LEGEND &
oo B g
o A BH SAMPLE SYMBOL g
40 » 60
re SW-37 | 229 °
35
30 /i/ 70
25 |
[ 4
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 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No N3
v Transportation GWP 167-91-00
Ontario PEAT/TOPSOIL

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 150pm 300um 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm 13.2mm 268.5mm 53.0mm 75.0mm
100 0
95 //
90 > K / 10
85 ﬁ {
. ¥ : .
‘s /
75
o 2 /H/ o / )
| |
o P e !
— /
60 ﬂ 40
2 55 /@/ @
3 L £
a 50 ] 50 &
= q T | =
§ i5 p | A LEGEND i
o
& ;" BH | SAMPLE SYMBOL w
40 b 60
P -E= SW-37 | 3.1 °
35
f @ SW-37A | 2.4 b g
30 Z — 70
/% SW-37A | 366 A
»s L Z &
;// SW-38 4.57 *
20 80
o ad Sw-39 | 244 ®
15 =
o s
|
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 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
Transportation

Ontario

GRAIN SIZE DISTRIBUTION
CLAYEY SILT TO SILTY CLAY TILL, CL-ML TO CL

FIG No N4

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21

60
50 pd
CH
40
N Cl
n
[a]
z
i 30
O
=
(7]
5
cL
. LEGEND
BH SAMPLE | SYMBOL
20
SW-37 3.81 )
SW-37A 2.44 X
SW-37A 3.66 A
MH oH SW-38 457 *
10 A e .
* /
CL-ML *'\\W
———————— > M ol
7
ML 7 ML oL
0 7
0 20 30 40 60 70 80 90 100!
LIQUID LIMIT %
PLASTICITY CHART FIG No N5

Transportation

Ministry of

Ontario

CLAYEY SILT TO SILTY CLAY TILL, CL-ML TO CL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 0
95
20 10
85 /
80 20
75
70 30
65
60 40
2 g
n 55 B
Q =
< L
a 4
L 50 50 *
& LEGEND &
x 45 8:
& BH | SAMPLE SYMBOL u
40 60
pd SW-41 | 152 °
35
30 /‘/ 70
25
20 ¥ o 80
P
15 /.-4/
r o
10 = 90
. o P
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 Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No P1
v Transportation GWP 167-91-00
Ontario F”_L

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 150pm 300pm 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250ur!1 425um 850um 2.00rn|m 4.75mm 13.2mm 28 5mm 53.0mr|n 75.0mm

100

95

0

920

85

80

20

75

4

/

70

/A/
// 1]

)4
/;7 .

65

60

40

lb\
)
e

/
I

NENERR A

10) [m]
é o _ / %
2 (X k| | '_
> 50 ;ﬁ/ "“'/4 A 50%
g A [ LEGEND &
S 5 /& g
& / 7 BH | SAMPLE SYMBOL g
40 % % — 60
e SW-40 3.81 )
3 W% -
— SW-40 | 457 X
30 2/ o 70
SW-40A 2.59 A
25
sd /@/ SW-40A 3.05 *
20 = ot 80
g?? = o SW-41 3.81 ®
15 Y5
B’/ 47 SW-42 1.52 o
10 wo= 90
@,_/‘/ SW-42 3.05 O
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 My 3 Al 2r 2y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No P2
v Transportation
GWP 167-91-00

Ontario

CLAYEY SILT TO SILTY CLAY TILL, CL-ML TO CL

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21

60
50 yd
CH
40
< cl
n
[a]
z
i 30
o
=
(7]
3
cL
& LEGEND
BH SAMPLE | SYMBOL
20
SW-40 3.81 °
SW-40 4.57 X
SW-40A 2.59 A
MH OH
* p SW-40A 3.05 *
10
A e) / SW-41 3.81 ®
AN ’ SW-42 1.52 o
________ . MI ol SW-42 3.05 o)
ML 7 ML oL
0
0 10 20 30 40 60 70 80 90 100!
LIQUID LIMIT %
PLASTICITY CHART FIG No P3

Ministry of
Transportation

Ontario

CLAYEY SILT TO SILTY CLAY TILL, CL-ML TO CL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 0
95 ,/
20 10
85
80 / 20
75
70 30
65 /
60 40
0 o
% 55 %
Q =
<
o /./ %
L 50 50 *
P4
u LEGEND i
e 45 o §
& BH | SAMPLE SYMBOL u
40 60
SW-43 0.76 [ J
35
30 ././ 70
25 /./
20 80
/r/'/
15 —
» g
10 — = 20
S o— ¥
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 Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No Q1
v Transportation GWP 167-91-00
Ontario F”_L

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 4/11/09

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 150pm 300um 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250pm 425um 850um 2.00rn|m 4.75mm 13.2mm 28.5mm 53.0mr|n 75.0mm
100 0
95 //“ /
90 10
85 — s - /:/D//
80 A = //II 20
75 // / /H/
L1
70 / 5 30
65 /i/ //$”—/Q
L /‘
60 G 40
2 55 /‘( @
a <
Q =
< . ’//‘u p r//./ } G
£ /A =I/ ] :
5 A A e LEGEND g
u /ﬂ ] BH | SAMPLE SYMBOL w
40 A 60
x SW-43 | 229 °
35
1A ] o SW-43A | 0.76 X
30 & > iﬁ 70
SW-43A 2.29 A
25 A 3’#/‘:.//
*_,//? P (f SW-44 1.52 *
20 = 80
at e SwW-44 | 3.05 ®
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 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No Q2
v Transportation
GWP 167-91-00

Ontario

CLAYEY SILT TO SILTY CLAY TILL, CL-ML TO CL

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 13/5/10

Oct 75, FF-S-21

60
50 e
CH
40
o cl
X
n
[a]
z
i 30
&)
=
(7]
3
cL
i} LEGEND
BH SAMPLE | SYMBOL
20
SW-43 2.29 °
SW-43A 0.76 b 4
SW-43A 2.29 A
M on SW-44 1.52 *
* B .
10
X / SW-44 3.05 ®
S >
———————— > Ml ol
ML 7 ML oL
0
0 20 30 40 60 70 80 90 100!
LIQUID LIMIT %
PLASTICITY CHART FIG No Q3

Transportation

Ministry of

Ontario

CLAYEY SILT TO SILTY CLAY TILL, CL-ML TO CL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 1/11/09

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 150pm 300um 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm 13.2mm mm 53.0mm 75.0mm
100 0
95 /
90 / 10
85 /
80 /./ / 20
75
A i
70 /‘/ 30
65
60 Ai 40
0 | o
7 7@7 E:
2 o
o 50 ¥ / 50
i T LEGEND 7
x x
& BH | SAMPLE SYMBOL u
20 u / .
SW-43A 3.81 [ J
" padl /-/ AT
b i SW-45 1.52 X
%0 /i / .
x / Sw-45 | 305 A
25 4
= =2
20 80
// ;‘Z
15 — > o =
— /‘/
10 —%] —— 90
. . /____4 ]
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 Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No Q4

Ministry of
Transportation

Ontario

SILTY SAND TO SAND & GRAVEL LAYERS

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 1/11/09

Oct 75, FF-S-21

60
50 e
CH
40
2 cl
n
[a]
z
i 30
9]
=
(7]
3
cL
& LEGEND
e BH SAMPLE | SYMBOL
20
SW-43A 3.81 °
SW-45 1.52 X
SW-45 3.05 A
MH OH
10 //
CL-ML \‘W
———————— = MiI ol
.ML 7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100!
LIQUID LIMIT %
PLASTICITY CHART FIG No Q5

Ministry of
Transportation

Ontario

SILTY SAND TO SAND & GRAVEL LAYERS

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm 13.2mm ?Smm 53.0mm 75.0mm
100 0
95 /
20 10
85
80 / 20
75
70 /,/‘ 30
65 /‘/
60 40
0 o
é 55 %
< o
> 50 /./ 50
z L z
§ i5 & LEGEND é
& - BH | SAMPLE SYMBOL u
40 /./ 60
= SW-46 | 0.76 °
35
30 70
25 ,./
20 e .1 80
15 /L‘;’-‘./
10 B d 90
o I
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 Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No R1
v Transportation GWP 167-91-00
Ontario F”_L

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21

60
50 /
CH

40
= cl
x
w
[a]
z
i 30
@)
-
(7]
3
= ct LEGEND

BH SAMPLE | SYMBOL
20 /
SW-46 0.76 )
/ MH OH
10 /
CL-ML
———————— MI ol
7
ML 7 ML oL
0 0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
Ministry of PLASTICITY CHART FIG No R2
Transportation

Ontario

FILL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 27/10/09

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 150pum 300um 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm 13.2ni‘/2§5mm 53.0mm 75.0mm

100 0

95 /./

20 10

85

80 20

75

70 /./ 30

60 = o 40
2 Pl 2
% 55 §
[}
& /'/ m
o 4
L 50 50 *
P4
i LEGEND i
g 45 ¥ ¢
w
o /!/ BH SAMPLE SYMBOL n

40 60

SW-46A 0.76  J

35

30 70

2 /./ 54

20 80

15 -y -

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 St oo 3 Al 22l e

MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
@ Transportation

Ontario

GRAIN SIZE DISTRIBUTION
CLAYEY SILT TILL, CL-ML

FIG No R3

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21

60
50 d
CH

40
) cl
x
w
[a]
Zz
i 30
@)
-
(7]
3

CL
. LEGEND
BH SAMPLE | SYMBOL
20 /
SW-46A 0.76 )
/ MH OH
10 /
oML W
________ 7 MI Ol
7
ML 7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
Ministry of PLASTICITY CHART FIG No R4
Transportation

Ontario

CLAYEY SILT TILL, CL-ML

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 27/10/09

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ontario

SAND & SILT TILL, SM-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 150pum 300um 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250pn|1 425um 850um 2.00rr!m 4.75mm 13.2mm mm 53.0mm 75.0mm
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. — e
80 / 20
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& BH SAMPLE SYMBOL n
40 60
SW-46 2.29 ®
35
% 4 SW-46A 2.29 X
30 > 70
SW-47 3.05 A
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X )ﬁ% Sw-48 | 229 ®
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10 * — e N
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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 St oo 3 Al 22l e
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No R5
Transportation

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21
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40
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n
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=
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3

cL
- LEGEND
P BH | SAMPLE | SymBoL
20
SW-46A | 2.29 °
SW-48 0.76 b
/ MH OH
10 /
CL-ML % W
———————— = MI ol
o 7 ML oL
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No R6

Ministry of
Transportation

Ontario

SAND & SILT TILL, SM-ML

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 27/10/09

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ontario

SAND & GRAVEL LAYERS

SAND GRAVEL
CLAY & SILT - X -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150pum 300um 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250pn|1 425um 850um 2.00rr!m 4.75mm 13.2mm mm 53.0mr|n 75.0mm
100 0
95 /
20 / 10
85 /
80 20
75
70 /. { 30
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Z 55 o 2
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L 50 50
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., Jx///f LEGEND :
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40 /H/ 60
. /H/”/ SW-46A | 3.81 °
SW-47 1.52 X
30 /N/ x /./ 70
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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 oo 3 Al 22l e
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No R7
Transportation
GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21
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BH SAMPLE | SYMBOL
20
SW-46A 3.81 °
SW-47 1.52 X
/ MH OH
10 /
CL-ML W
———————— = M ol
PY e X 7 ML oL
0
0 10 20 30 40 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No R8

Ministry of
Transportation

Ontario

SAND & GRAVEL LAYERS

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250ur!1 425um 850um 2.00rn|m 4.75mm 13.2mm 28 5mm 53.0mr|n 75.0mm
100 0
95
20 10
85
80 20
75 —
70 7 30
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§ i5 ) / LEGEND §
& BH | SAMPLE SYMBOL u
40 60
. X g SW-49 3.05 [ J
/m/ SW-49A 1.52 X
30 70
A SW-49A 3.05 A
25 4
SW-49A 3.81 *
20 % o 80
SW-50 3.05 ®
15
» =
Bae® 5 SW-51 | 305 o
10 — = 20
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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 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No S1
v Transportation GWP 167-91-00
Ontario SAND & SILT TILL, SM-ML

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21
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- © LEGEND
P BH SAMPLE | SYMBOL
20
SW-49A 1.52 °
SW-49A 3.05 X
SW-49A 3.81 A
MH OH
10 /
CL-ML W
———————— <A = MI ol
o 7 ML oL
0 0 10 20 30 40 50 60 70 80 90 100!
LIQUID LIMIT %
PLASTICITY CHART FIG No S2

Ministry of
Transportation

Ontario

SAND & SILT TILL, SM-ML

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
2 3 4 5 10 20 30 40 50 75um 150pm 300um 600um 1.18mm 2.36mm 9.5mm 19.0mm 375mm  63.0mm
| |
100 | | | | |||| 53um 106pm 250pm 425um 850um 2.00mm 4.75mm 13.2mm Tﬁmm 53.0mm 75.0mm
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¥ //{ / BH | SAMPLE SYMBOL W
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MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No S3
V Transportation

Ontario

GRAVELLY LAYER

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21
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/ BH SAMPLE | SYMBOL
20
SW-51 1.52 )
/ MH OH
10 /
CL-ML W
———————— = M ol
ML 7 ML oL
0 0 10 20 30 40 50 60 70 80 90 100!
LIQUID LIMIT %
PLASTICITY CHART FIG No S4

Ministry of
Transportation

Ontario

GRAVEL LAYER

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 150pm 300um 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm
| | |
| | || |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm 53.0mm 75.0mm
100 0
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90 10
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80 20
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A
70 30
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T P
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60 40
o P :
z - | Z
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a 50 S — 50 &
7 A — et | LEGEND :
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& o | BH | SAMPLE SYMBOL i
40 7 60
e g SW-52 | 152 °
35 —
SW-52 2.29 X
30 — 70
SW-52A 1.52 A
25
SW-52A 3.05 *
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s SW-53 | 3.5 ®
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10 ﬁﬁ// 90
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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 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
GRAIN SIZE DISTRIBUTION FIG No T1

Ministry of
Transportation

Ontario

SAND & SILT TILL, SM-ML

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21
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/ BH SAMPLE | SYMBOL
20
SW-52 1.52 e
SW-52 2.29 X
SW-52A 1.52 A
MH OH
SW-52A 3.05 *
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/ SW-53 3.05 ®
CL-ML W SW-54 2.29 e
———————— = MI ol
ML 7 ML oL
0 7
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No T2

Ministry of
Transportation

Ontario

SAND & SILT TILL, SM-ML

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




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 850um 2.00mm 4.75mm 13.2mm Z?Smm 53.0mm 75.0mm
100 0
95 /
20 / 10
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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 4 St Vo 3 1 Al 221y

MINISTRY SIEVE DESIGNATION ( Imperial )

ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

Ministyof GRAIN SIZE DISTRIBUTION FIG No T3
p GWP 167-91-00

Ontario SILTY SAND GRAVEL LAYER
Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21
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e BH SAMPLE | SYMBOL
20
SW-53 1.52 °
/ MH OH
10 //
oL-ML W
———————— = M ol
ML 7 ML oL
0 0 10 20 30 40 50 60 70 80 90 100!
LIQUID LIMIT %
PLASTICITY CHART FIG No T4

Ministry of
Transportation

Ontario

SILTY SAND GRAVEL LAYER

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250ur!1 425um 850um 2.00m|m 4.75mm 13.2mm 26.5mm 53.0mr|n 75.0mm
100 0
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20 10
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80 20
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60 /./ 40
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g 4 P ¢
o BH SAMPLE SYMBOL on
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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 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No T5
v Transportation GWP 167-91-00
Ontario SILTY CLAY POCKET ~

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21
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/ BH SAMPLE | SYMBOL
20
SW-54 0.76 )
/ MH OH
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o /
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———————— = M ol
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0 0 10 20 30 40 50 60 70 80 90 100!
LIQUID LIMIT %
PLASTICITY CHART FIG No T6

Ministry of
Transportation

Ontario

SILTY CLAY POCKET

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 30/10/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
100 0
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20 10
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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 4 St Vo 3 1 Al 221y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No U1
v Transportation GWP 167-91-00
Ontario TOPSOIL FILL

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 30/10/09

Oct 75, FF-S-21
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/ BH SAMPLE | SYMBOL
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SW-55A 0.00 )
/ MH OH
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CL-ML W
———————— = M ol
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LIQUID LIMIT %
PLASTICITY CHART FIG No U2

Ministry of
Transportation

Ontario

TOPSOIL FILL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 30/10/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250ur!1 425um 850um 2.00m|m 4.75mm 13.2mm 26.5mm 53.0mr|n 75.0mm
100 0
95 /
20 / 10
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80 20
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MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No U3
v Transportation GWP 167-91-00
Ontario GRANULAR FILL

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEG1B.GPJ ONTARIO MOT.GDT 30/10/09

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 150pum 300um 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm 13.2mm mm 53.0mm 75.0mm
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MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
@ Transportation

Ontario

GRAIN SIZE DISTRIBUTION

CLAYEY SILT TO SILTY CLAY TILL, CL-ML TO CL

FIG No U4

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEG1B.GPJ ONTARIO MOT.GDT 30/10/09

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 150pum 300um 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm 75.0mm
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80 20
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MINISTRY SIEVE DESIGNATION ( Imperial )

Ministry of
@ Transportation

Ontario

GRAIN SIZE DISTRIBUTION

FIG No U5

GWP 167-91-00

CLAYEY SILT TO SILTY CLAY TILL, CL-ML TO CL

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ] ONTARIO MOT.GDT 30/10/09

Oct 75, FF-S-21
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SW-55 2.29 °
SW-55A 1.52 X
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LIQUID LIMIT %
PLASTICITY CHART FIG No U6

Ministry of
Transportation

Ontario

CLAYEY SILT TO SILTY CLAY TILL, CL-ML TO CL

GWP 167-91-00

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | |
| | | | |||| 53um 106um 250pm 425um 850um 2.00mm 4.75mm 13.2mm /285mm 53.0mm 75.0mm
100 0
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MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No V1
v Transportation GWP 167-91-00
Ontario F”_L

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT GRAIN SIZE LARGE CULVERTS 07-6-IEGIB.GPJ ONTARIO MOT.GDT 27/10/09

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 300um 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | || |||| 53um 106um 250ur!1 425um 850um 2.00rn|m 53.0mr|n 75.0mm
100 0
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& A = BH | SAMPLE SYMBOL i
40 60
* )a-/ SW-58 2.29 °
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SW-58A 0.76 X
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MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIG No V2
v Transportation GWP 167-91-00
Ontario SILTY CLAY TILL, CL ~

Hwy 26 - Sydenham Townline to Meaford




ONTARIO MOT PLASTICITY CHART LARGE CULVE 07-6-IEG1B.GPJ ONTARIO MOT.GDT 27/10/09

Oct 75, FF-S-21

60
50 pd
CH
40
° cl
>~
n
[a]
P
i 30
3]
=
n
5
cL
. LEGEND
/ BH SAMPLE | SYMBOL
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SW-58 2.29 °
SW-58A 0.76 b4
X
/ SW-58A 3.05 A
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Ministry of
Transportation
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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.
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SWAMP SECTION — General View, West End Looking East SWAMP SECTION — General View, East End Looking West
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SWAMP SECTION — North Embankment Looking West from East End SWAMP SECTION — South Embankment Looking West from East End



SWAMP SECTION — North Embankment Looking West from Middle

SWAMP SECTION — South Embankment High Fill Area Looking West SWAMP SECTION — North Embankment High Fill Area Looking West
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SWAMP SECTION — South Embankment High Fill Area, West End SWAMP SECTION North Embankment ngh Fill Area West End

Cut Area — South Embankment at West end of Swamp Section Cut Area — North Embankment at West end of SWamp Section





