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1.0 INTRODUCTION

Golder Associates Ltd. (Golder) has been retained by McCormick Rankin Corporation on behalf
of the Ministry of Transportation, Ontario (MTO) to carry out a foundation investigation
associated with the twinning of Highway 7 from two to four lanes in former West Carleton
Township which is now part of the City of Ottawa and in Beckwith Township in Lanark County.

The section of Highway 7 included in this assignment (W.P. 252-99-00) extends from 2.5 km
west of Ashton Station Road to Carleton Place.

Foundation investigation services are required for the following components:
e Two new structural culverts at Lavallee Creek and the Willows Municipal Drain; and,
¢ High fill embankments for the new County Road 17 interchange.
This report addresses the high fill embankments.
The terms of reference for the original scope of work are outlined in the MTO’s Request for

Proposal (RFP) dated October 2005. The work was carried out in accordance with Golder’s
Quality Control Plan dated February 2006.

Golder Associates
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2.0 SITE DESCRIPTION

The proposed County Road 17 interchange is located about 3.5 kilometres (km) east of Carleton
Place in Beckwith Township, in Lanark County. North of Highway 7, County Road 17 is called
Appleton Side Road, while south of Highway 7, County Road 17 is called Cemetery Side Road.

The terrain in the vicinity of the site is relatively flat, with the natural ground surface varying
from about Elevation 129 metres (m) to 130 m, generally declining slightly toward the north.

The proposed site of the interchange is located about 30 m to 50 m east of the current intersection
of County Road 17 and Highway 7 removing the existing “S”-curve in the alignment of Cemetery
Side Road, immediately south of Highway 7. An existing commuter parking lot lies on the south
side of Highway 7, in-line with Cemetery Side Road, and the existing “S”-curve runs along the
west side of that facility.

The interchange will consist of five ramps and two approach embankments with heights of up to
about 10 m. The following table summarizes the approximate locations of the high fill
embankments:

Fill Area Station
County Road 17 — North Approach | Station 9+730 to 9+960
County Road 17 — South Approach | Station 10+035 to 10+200

Ramp E-N/S Station 174370 to 17+480
Ramp N-E Station 16+960 to 17+127
Ramp S-E Station 17+365 to 174525
Ramp S-W Station 17+735 to 17+900

Ramp W-N/S Station 17+435 to 17+510

The existing lanes of Highway 7 will be maintained and will form the new westbound lanes.

Golder Associates
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3.0 INVESTIGATION PROCEDURES

Subsurface investigations were carried out at the proposed high fill embankment locations in
September 2006 and March 2007. At these times, 23 boreholes were advanced at the locations
shown on Drawings 1 to 5.

The boreholes were advanced using 108 mm inside diameter (LD.) continuous flight hollow stem
augers on a track-mounted drill rig, supplied and operated by Marathon Drilling Ltd. of Ottawa,
Ontario. The boreholes were advanced to auger refusal at depths ranging from 3.8 to 7.0 m below
the existing ground surface.

Soil samples were obtained at intervals ranging from 0.75 m to 1.5 m of depth, using a 50 mm
outer diameter (0.D.) split-spoon sampler in accordance with Standard Penetration Test (SPT)
procedures. In-situ vane testing (N vane) was carried out within the cohesive deposits where
possible. Relatively undisturbed, 75-millimetre diameter thin-walled Shelby tube (ASTM D1587)
samples of the silty clay were retrieved using a fixed piston sampler.

All of the boreholes were advanced until auger refusal was encountered.

Standpipe piezometers were installed in boreholes 06-203, 06-207, 06-303, and 06-402 to monitor
the groundwater levels at the site. The standpipes consist of 50 mm diameter rigid PVC pipe with
a 0.7 m long slotted screen section, installed within silica sand backfill and sealed by bentonite
pellet backfill. The water levels in the standpipe piezometers were measured on October 16, 2006,
some 3 weeks after installation.

The boreholes were backfilled with bentonite pellets, mixed with native soils, and the site
conditions restored following completion of work. The standpipe piezometers will be
decommissioned, unless instructed otherwise by the Ministry.

The field work was supervised throughout by members of our engineering and technical staff,
who located the boreholes, supervised the drilling, sampling and in-situ testing operations, logged
the boreholes, and examined and cared for the soil samples. The soil samples were identified in the
field, placed in labelled containers and transported to Golder’s laboratories in Ottawa and Mississauga
for further examination and laboratory testing. Index and classification tests consisting of water
content determinations, Atterberg limits testing and grain size distribution analyses were carried out
on selected soil samples at the Ottawa laboratory. Laboratory oedometer consolidation testing was
carried out on two samples of the silty clay deposit from Boreholes 06-207 and 06-303, at the
Mississauga laboratory.

The borehole locations were determined by Golder relative to existing site features. The borchole
elevations were determined by MRC from a digital terrain model based on the locations provided
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by Golder. The borehole locations, including MTM NADS3 northing and easting coordinates and
ground surface elevations referenced to geodetic datum are summarized in the following table and
are shown on Drawings 1 to 5.

Bo;}ehole Borehole Location MEM N ADS3 MTM. LA gl:l(')t":::ei
0. Northing (m) Easting (m) Elevation (m)
06-201 County Road 17 5001075.1 337105.1 130.0
06-202 County Road 17 5001110.2 337074.8 130.0
06-203 County Road 17 5001143.8 337045.9 1294
06-204 County Road 17 5001172.4 337017.4 130.4
06-205 County Road 17 5001285.3 336890.5 129.4
06-206 County Road 17 5001319.3 336853.9 129.1
06-207 County Road 17 5001339.8 336830.6 129.1
06-208 County Road 17 5001367.5 336802.4 129.0
07-209 County Road 17 5001415.9 336748.0 128.3
06-301 Ramp S-E 5001067.3 337144.0 129.8
06-302 Ramp S-E 5001094.1 337121.9 129.7
06-303 Ramp S-E 5001120.2 337107.7 129.4
06-304 Ramp S-E 5001154.1 337098.7 1294
06-305 Ramp S-E 5001189.0 337096.1 129.7
06-306 Ramp S-E 5001213.9 337098.2 129.8
06-401 Ramp S-W 5001217.8 336913.7 129.7
06-402 Ramp S-W 5001303.5 336883.5 129.1
06-403 Ramp S-W 5001350.1 336869.2 128.7
07-404 Ramp S-W 5001411.2 336873.9 128.7
06-501 Ramp E-N/S 5001350.9 336824.2 129.2
06-502 Ramp E-N/S 5001380.4 336851.7 129.1
07-503 Ramp E-N/S 5001425.3 336859.7 128.9
06-601 Ramp N-E 5001154.4 337011.9 129.5
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4.0 SITE GEOLOGY AND STRATIGRAPHY
4.1 Regional Geological Conditions

The study area for this assignment lies within the Smith Falls Limestone Plain, as delineated in
The Physiography of Southern Ontario’ that lies within the major physiographic region of the
Ottawa-St. Lawrence Lowland.

The Smiths Falls Limestone Plain is characterized by shallow overburden deposits overlying
sedimentary bedrock consisting of limestones, dolostones, sandstones and shales. The shallow
overburden soils are typically between 1 m and 3 m in thickness and are commonly comprised of
sandy to gravelly till derived from the Precambrian Shield to the north, overlain by glaciofluvial
sediments that consist of layered sands and gravels. In the vicinity of and north of Carleton Place,
clay has been deposited within depressions in the bedrock that have been caused by faulting.
Large areas of the plain are covered with peat and muck, due to poor drainage as a consequence
of the relatively flat topography and shallow depth to bedrock.'

4.2  Site Stratigraphy

The detailed subsurface soil and groundwater conditions as encountered in the boreholes advanced
during this investigation, together with the results of the laboratory tests carried out on selected soil
samples, are given on the attached Record of Borehole sheets. The stratigraphic boundaries shown on
the Record of Borehole sheets are inferred from non-continuous sampling and, therefore, represent
transitions between soil types rather than exact planes of geological change. The subsoil conditions
will vary between and beyond the borehole locations.

In general, the subsurface conditions consist of up to about 1.6 m of fill material and/or up to 0.4
m of topsoil overlying up to 1.4 m of clayey silt. The clayey silt is underlain by a deposit of silty
clay which is between 1.4 m and 4.9 m in thickness. The top portion or the complete deposit has
been weathered to a grey brown colour and a very stiff consistency. The bottom portion of the
silty clay is grey in colour and very stiff to stiff in consistency. The silty clay deposit is underlain
by a thin sandy silt and silty sand till deposit, which was proven to depths of 4.7 m and 7.0 m
below original ground surface level, where auger refusal was encountered.

A more detailed description of the subsurface conditions encountered in the boreholes put down
at each high fill location is provided in the following sections, and stratigraphic profiles along the
approach embankments and ramps are shown on Drawings 1 to 5.

! Chapman, L.J. and D.F. Putnam. The Physiography of Southern Ontario, Ontario Geological Survey
Special Volume 2, Third Edition, 1984. Accompanied by Map P.2715, Scale 1:600,000.
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4.2.1 County Road 17, Station 9+730 to 10+200

The borehole locations and ground surface elevations for Boreholes 06-201 to 06-208, inclusive,
and Borehole 07-209 as well as the soil stratigraphy section projected along the County Road 17
high fill embankment are shown on Drawings 1 and 2.

4.2.1.1 Fill Material, Topsoil and Pavement Structure

Fill materials were encountered at ground surface at Boreholes 06-201, 06-202 and 06-203
(located along Cemetery Side Road, south of the commuter parking lot), with a thickness between
about 0.5 m and 1.1 m. The fill materials consist of sand and gravel, crushed stone, and/or silty
clay with traces of organic matter.

Borehole 06-204 was drilled through the pavement structure in the commuter parking lot, which
consists of about 100 mm of asphalt overlying 0.5 m of crushed stone granular base and about 1

m of sandy silt fill material.
Topsoil was encountered at ground surface at the remaining boreholes, with a thickness that
ranges from 0.2 m and 0.4 m. The topsoil layer at Borehole 06-205 is underlain by a 1 m thick

deposit clayey silt fill material with some organic matter.

A buried topsoil layer was encountered beneath the fill materials at Boreholes 06-201, 06-202 and
06-203, with a thickness between about 0.2 m and 0.3 m.

4.2.1.2 Clayey Silt and Silty Sand

The fill materials, topsoil, and pavement structure, where present, are generally underlain by a
deposit of clayey silt. The clayey silt ranges in thickness from approximately 0.3 m to 0.8 m.

The results of grain size distribution testing of one sample of the clayey silt from Borehole 06-
201 are provided on Figure 1. The measured natural water content of one sample of the clayey
silt is 21 percent.

The clayey silt contains numerous sand layers and Borehole 07-209, over the same stratigraphic
depth interval immediately below the topsoil, encountered a layer of silty fine sand.

The measured SPT “N” values in this deposit ranged from 3 to 7 blows per 0.3 m of penetration,
indicating a very stiff consistency.

Golder Associates
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4.2.1.3 Silty Clay to Clay

The thin surficial clayey silt deposit is underlain by a relatively thicker deposit of silty clay to
clay. The silty clay deposit was fully penetrated in all of the boreholes to depths between about
4.5 m and 6.3 m below the existing ground surface level.

The upper portion of this deposit has been weathered to a grey brown crust and extends to depths
between about 2.2 m and 4.6 m below the existing ground surface. The measured SPT “N”
values within the weathered silty clay ranged from 5 to 18 blows per 0.3 m of penetration
indicating a very stiff consistency.

The results of grain size distribution testing of two samples of the weathered silty clay to clay
crust are provided on Figure 2.

The results of Atterberg limit testing on several samples of the weathered silty clay indicate a
plasticity index of between 21 and 28 percent and a liquid limit of between 48 and 55 percent, as
shown on Figure 3 (along with test results for boreholes along the ramps) indicating a weathered
silty clay to clay of intermediate to high plasticity. The measured natural water content of the
weathered crust ranges from 37 to 43 percent.

The unweathered silty clay below the depth of weathering is grey in colour. The measured SPT
“N” values within the unweathered silty clay ranged between 4 and 12 blows per 0.3 m of
penetration. In situ vane testing in this material measured undrained shear strengths of greater
than 96 kilopascals. These results indicate a very stiff consistency for the unweathered silty clay.
The results of grain size distribution testing on one sample of the weathered silty clay from
Borehole 06-201 are provided on Figure 4.

The results of Atterberg limit testing on five samples of the unweathered silty clay indicate a
plasticity index which varies from 23 to 29 percent and a liquid limit which varies from 44 to 51
percent, as shown on Figure 5, indicating a silty clay to clay of intermediate to high plasticity.
The measured natural water content of the silty clay ranges from 33 to 39 percent.

Oedometer consolidation testing was carried out on one thin-walled Shelby tube sample of the
silty clay to clay obtained just below the depth of weathering. The results of that testing, which
are provided on Figure 6 and summarized in the table below, indicate that this material is
overconsolidated, with a preconsolidation pressure about 800 kPa and an overconsolidation ratio
of approximately 20 in the upper portion of the unweathered material.

Golder Associates
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Borehole/ Sample Unit o Sust O Cv
Sample Depth/Elev. (m Weight R 14 P Evo Cc Cr e OCR
Nu mg e 2 (m) (&N f;gnsl (kPa) | (kPa) (kPa) o (cm?/s)
06-207/5 3.7-4.1/ 18.8 800 40 760 0.31 0.007 | 0.924 20 0.07
125.4 - 125.0
Notes:

op’ - Apparent preconsolidation pressure

Ovo' - Computed existing vertical effective stress

Cc - Compression index

Cr - Recompression index

€ - Initial void ratio

OCR - Overconsolidation ratio

Cv - Coefficient of consolidation

4.2.1.4 Sandy Silt and Silty Sand Till

The silty clay is underlain by a deposit of sandy silt and silty sand till. The till deposit was
proven to depths between 5.0 m and 6.7 m, below the existing ground surface (Elevation 122.7 m
to 124.5 m) at the borehole locations. The till is considered to be a heterogeneous mixture of
gravel, cobbles, and boulders in a matrix of sandy silt and silty sand with a trace to some clay.
The results of grain size distribution testing on two samples of the till from boreholes 06-201 and
06-206 are provided on Figure 8. However, these samples were retrieved using a 50 mm
diameter sampler and therefore do not reflect the cobble and boulder portions of the deposit.

The deposits was only penetrated for a thickness of about 0.1 to 0.9 m before encountering auger
refusal. Standard penetration testing could not therefore be effectively carried out.

The measured natural water content of one sample of the glacial till is 8 percent.

4.2.1.5 Auger Refusal

Practical refusal to augering was encountered at all the boreholes. The depth to auger refusal and
auger refusal elevations are summarized in the following table:

Ground Surface Depth to Auger Auger Refusal
Borehole ; .
Elevation Refusal Elevation
Number
(m) (m) (m)
06-201 130.0 5.9 124.1
06-202 130.0 6.1 123.9
06-203 129.4 5.1 124.3
06-204 130.4 5.9 124.5
06-205 129.4 6.7 122.7
06-206 129.1 6.4 122.7
06-207 129.1 5.9 123.2
06-208 129.0 5.0 124.0
07-209 128.3 6.5 121.8
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4.2.1.6 Groundwater Conditions

The groundwater level in the piezometer in Boreholes 06-203 and 06-207 were measured on
October 16, 2006. The piezometer was sealed into the silty clay and till deposit.

The groundwater levels in the piezometers are summarized in the table below:

Ground
Borehole Surface “]!)?e:hlégf . E".Hl‘; 5:'2::;0[::::) Date
Elevation (m) P
06-203 129.4 0.46 128.9 October 16, 2006
06-207 129.1 0.63 128.5 October 16, 2006

Upon completion of the drilling, the groundwater levels in boreholes 06-201 and 06-208 were
between 1.1 and 2.4 m below the existing ground surface, during the short time they remained
open prior to backfilling.

It should be noted that groundwater levels in the area are subject to fluctuations both seasonally

and with precipitation events.
4.2.2 Ramp S-E, Station 17+365 to 17+525

The borehole locations and ground surface elevations for Boreholes 06-301 to 06-306, inclusive,
as well as the soil stratigraphy section projected along the high fill embankment for S-E Ramp are
shown on Drawing 3.

4.2.2.1 Topsoil and Fill Material

Crushed stone fill material was encountered at ground surface at Borehole 06-302. This fill
material has a thickness of about 0.2 m.

Topsoil was encountered at ground surface at all of the borehole locations and beneath the fill
materials at Borehole 06-302. The topsoil layer varies in thickness from about 0.2 m and 0.4 m.

4.2.2.2 Clayey Silt

The topsoil is underlain by a deposit of clayey silt. The clayey silt ranges in thickness from
approximately 0.7 m to 1.4 m. The measured SPT “N” values in this deposit ranged from 6 to 9
blows per 0.3 m of penetration, indicating a very stiff consistency.

Golder Associates
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The results of grain size distribution testing on one sample of the clayey silt from Borehole 06-
306 are provided on Figure 1. The measured natural water content of one sample of the clayey
silt is 16 percent.

4.2.2.3 Silty Clay to Clay

The clayey silt is underlain by silty clay to clay, which was fully penetrated in all of the boreholes
to depths between about 2.7 m and 5.0 m below the existing ground surface level (about
Elevation 123.1 m to 124.9 m). The deposit thins to the north.

The upper portion of this deposit has been weathered to a grey brown crust with the exception of
Boreholes 06-305 and 06-306 where the deposit is thinnest and the full thickness has been
weathered. The weathered silty clay extends to depths between about 2.7 m and 3.1 m below the
existing ground surface. The measured SPT “N” values within the weathered silty clay ranged
from 2 to 18 blows per 0.3 m of penetration indicating at stiff to very stiff consistency.

The results of Atterberg limit testing on two samples of the weathered silty clay indicate a
plasticity index of 22 and 25 percent and a liquid limit of 50 and 52 percent, as shown on Figure
3, indicating a weathered silty clay to clay of intermediate to high plasticity. The measured
natural water content of the weathered clay ranges from 32 to 36 percent.

The unweathered silty clay below the depth of weathering is grey in colour. This unweathered
silty clay is not present at Boreholes 06-305 and 06-306. The measured SPT “N” values within
the unweathered silty clay ranged between 5 and 8 blows per 0.3 m of penetration. In situ vane
testing in this material measured undrained shear strengths of greater than 96 kilopascals. These
results indicate a very stiff consistency for the unweathered silty clay. The results of grain size
distribution testing of one sample of the silty clay from Borehole 06-303 are provided on
Figure 4.

The results of Atterberg limit testing on two samples of the unweathered silty clay indicate a
plasticity index of 19 and 21 percent and a liquid limit of 37 and 38 percent, as shown on Figure
5, indicating a silty clay of intermediate plasticity. The measured natural water content of the silty
clay ranges from 32 to 53 percent.

Oedometer consolidation testing was carried out on one thin-walled Shelby tube sample of the
silty clay obtained just below the depth of weathering. The results of that testing, which are
provided on Figure 7 and summarized in the table below, indicate that this material is
overconsolidated, with a preconsolidation pressure about 650 kPa and an overconsolidation ratio
of approximately 16 in the upper portion of the unweathered material.

Golder Associates
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Borehole/ Sample Unit g ov’ | 6 - o Cv
7 = 2 P VO P = Vv OCR
Szﬁgf} Depth/Elev. (m) (‘I?(Vpi;lgnhjt) (kPa) | (kPa) (kPa) Ce Cr €, (cm?/s)
06-303/5 3.7-4.1/ 18.6 650 40 610 0.34 | 0.007 | 0912 16 0.16
125.7-125.3
Notes:
op’ - Apparent preconsolidation pressure
ovo’ - Computed existing vertical effective stress
Cc - Compression index
Cr - Recompression index
€ - Initial void ratio
OCR - Overconsolidation ratio
Cv - Coefficient of consolidation

4.2.2.4 Sandy Silt Till

The silty clay is underlain by a deposit of sandy silt till. The till deposit was proven to depths
between 3.8 m and 5.2 m below the existing ground surface (Elevation 124.2 m to 126.0 m) at the
borehole locations. The thickness of till that was penetrated ranges from about 0.2 to 1.9 m.

The till is considered to be a heterogeneous mixture of gravel, cobbles, and boulders in a matrix
of sandy silt with some clay. The results of grain size distribution testing on one sample of the till
from Borehole 06-306 are provided on Figure 8. However, these samples were retrieved using a
50 mm diameter sampler and therefore do not reflect the cobble and boulder portions of the
deposit.

Standard penetration test N value range between 6 to greater than 50 blows per 0.3 metres of
penetration indicates a loose to very dense state of packing, although the higher N values likely
reflect the cobble and boulder content of the deposit, rather than the actual state of packing of the

soil matrix.
The measured natural water content of one sample of the glacial till is 9 percent.

4.2.2.5 Auger Refusal

Practical refusal to augering was encountered at all the boreholes. The depth to auger refusal and
auger refusal elevations are summarized in the following table:
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Ground Surface Depth to Auger Auger Refusal
Borehole . :
Elevation Refusal Elevation
Number
(m) (m) (m)

06-301 129.8 4.7 125.1
06-302 129.7 5.0 124.7
06-303 129.4 5.2 124.2
06-304 1294 $2 124.2
06-305 129.7 5.0 124.7
06-306 129.8 3.8 126.0

4.2.2.6 Groundwater Conditions

The groundwater level in the piezometer in Borehole 06-303 was measured on October 16, 2006.
The piezometer was sealed into the silty clay deposit.

The groundwater level in the piezometer is summarized in the table below:

(S;::; l:: Water Level Water Level
Borehole : Depth Elevation Date
Elevation (m) (m)
(m)
06-303 129.4 0.77 128.6 October 16, 2006

Upon completion of drilling, the groundwater levels in boreholes 06-301, 06- 302, 06-305, and
06-306 were between 1.5 and 2.0 m below the existing ground surface, during the short time they
remained open prior to backfilling.

It should be noted that groundwater levels in the area are subject to fluctuations both seasonally
and with precipitation events.

4.2.3 Ramp S-W, Station 17+735 to 17+900

The borehole locations and ground surface elevations at Boreholes 06-401 to 06-403, inclusive,
and Borchole 07-404, as well as the soil stratigraphy section projected along the high fill
embankment for S-W Ramp are shown on Drawing 4.

4.2.3.1 Pavement Structure, Topsoil and Fill Material

Borehole 06-401 was drilled through the existing pavement structure along Appleton Side Road
which consists of about 90 mm of asphalt overlying 0.2 m of crushed stone granular base and
about 0.8 m of sand and gravel granular subbase.
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Topsoil was encountered at ground surface at Boreholes 06-402, 06-403 and 07-404. The topsoil
ranges in thickness between 0.2 m and 0.4 m.

The topsoil at Borehole 06-402 is underlain by fill material consisting of sandy silt with varying
amounts of gravel, clay, peat, organic matter, cobbles and glass. The fill material is
approximately 1.3 m thick.

4.2.3.2 Clayey Silt, Silty Sand, and Sandy Silt

The topsoil at Borehole 06-403 is underlain by a deposit of clayey silt with a thickness of
about 0.2 m.

The fill material at Borehole 06-401 is underlain by a layered silty clay and clayey silt deposit
that is approximately 0.7 m thick. The results of grain size distribution testing on one sample of
the silty clay and clayey silt deposit from Borehole 06-401 are provided on Figure 1. The
measured natural water content of the silty clay and clayey silt is 22 percent.

Borehole 07-404, over the same stratigraphic depth interval, encountered 0.5 m of silty sand and
sandy silt.

4.2.3.3 Silty Clay to Clay

The topsoil, fill materials, and surficial clayey silt are underlain by silty clay. The silty clay
deposit was fully penetrated in all of the boreholes to depths between about 5.1 m and 6.3 m
below the existing ground surface level.

The upper portion of this deposit has been weathered to a grey brown crust which extends to
depths between about 2.1 m and 3.6 m below the existing ground surface. The measured SPT
“N” values within the weathered silty clay ranged from 5 to 16 blows per 0.3 m of penetration
indicating a very stiff consistency.

The results of Atterberg limit testing on three samples of the weathered silty clay indicate a
plasticity index between 17 and 28 percent and a liquid limit between 43 and 52 percent, as
shown on Figure 3, indicating a weathered silty clay to clay of intermediate to high plasticity. The
measured natural water content of the weathered crust ranges from 33 to 41 percent.

The unweathered silty clay below the depth of weathering is grey in colour. The measured SPT
“N” values within the unweathered silty clay ranged between 3 and 10 blows per 0.3 m of
penetration. In situ vane testing in this material measured undrained shear strengths of greater
than 96 kilopascals. These results indicate a very stiff consistency for the unweathered silty clay.
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The measured natural water content of one sample of the unweathered silty clay is 38 percent.

The bottom 1.3 m of the unweathered silty clay deposit at Borehole 07-404 grades into a layered
silty clay and clayey silt. The results of Atterberg limit testing on one sample of the this deposit
indicates a plasticity index of 25 percent and a liquid limit of 45 percent, as shown on Figure 5,
indicating a unweathered silty clay of intermediate plasticity. The measured natural water content
of one sample of the layered deposit is 33 percent.

4.2.3.4 Sandy Silt Till

The silty clay is underlain by a deposit of sandy silt till. The till deposit was proven to depths
between 6.1 m and 7.0, below the existing ground surface. The deposit was penetrated for a
thickness of 0.5 to 1.2 m. The till is considered to be a heterogeneous mixture of gravel, cobbles,
and boulders in a matrix of sandy silt with trace to some clay

Standard penetration test N values ranging between 4 and 22 blows per 0.3 metres of penetration
indicate a very loose to compact state of packing.

The measured natural water content of one sample of the sandy silt till deposit is 8 percent.

4.2.3.5 Auger Refusal

Practical refusal to augering was encountered at all the boreholes. The depth to auger refusal and
auger refusal elevations are summarized in the following table:

Borehole Ground Surface Depth to Auger Auger Refusal

Number Elevation Refusal Elevation
06-401 129.7 6.8 122.9
06-402 129.1 7.0 122.1
06-403 128.7 6.1 122.6
07-404 128.7 6.6 122.1

4.2.3.6 Groundwater Conditions

The groundwater level in the piezometer in Borehole 06-402 was measured on October 16, 2006.
The piezometer was sealed into the silty clay and till deposits.
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The groundwater level in the piezometer is summarized in the table below:

Ground Water Level Water Level
Borehole Surface Depth (m) Eilevation (m) Date
Elevation (m) P
06-402 129.1 0.25 128.9 October 16, 2006

Upon completion of drilling, the groundwater level in borehole 06-401 was at about 1.3 m depth
below the existing ground surface, during the short time it remained open prior to backfilling.

It should be noted that groundwater levels in the area are subject to fluctuations both seasonally
and with precipitation events.

4.2.4 Ramp E-N/S, Station 17+370 to 17+480

The borehole locations and ground surface elevations at Boreholes 06-501, 06-502 and 07-503, as
well as the soil stratigraphy section projected along the high fill embankment for E-N/S Ramp are
shown on Drawing 5.

4.2.4.1 Topsoil and Fill Material

Topsoil was encountered at ground surface at both borehole locations with a thickness between
0.4 m and 0.6 m. A thin layer of silty sand with some gravel fill material was encountered within
the topsoil layer at Borehole 06-501.

4.2.4.2 Clayey Silt

The topsoil is underlain by a 0.3 m to 0.9 m thick deposit of clayey silt. One measured SPT “N”
value within the clayey silt was 7 blows per 0.3 m of penetration indicating a very stiff
consistency. The clayey silt layer was not encountered at Borehole 07-503.

4.2.4.3 Silty Clay to Clay

The clayey silt is underlain by silty clay. The silty clay deposit was fully penetrated at all of the
boreholes to depths between about 4.9 m and 5.2 m below the existing ground surface level.

The upper portion of this deposit has been weathered to a grey brown crust which extends to
depths between about 2.7 m and 3.7 m below the existing ground surface. The measured SPT
“N” values within the weathered silty clay ranged from 7 to 15 blows per 0.3 m of penetration
indicating a very stiff consistency.
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The results of Atterberg limit testing on one sample of the weathered silty clay from Borehole 06-
502 indicate a plasticity index of 31 percent and a liquid limit of 52 percent, as shown on Figure
3, indicating a weathered clay of high plasticity. The measured natural water contents of two
samples of the weathered crust are 35 percent.

The unweathered silty clay below the depth of weathering is grey in colour. Measured SPT “N”
values within the unweathered silty clay ranged from 5 to 9 blows per 0.3 m of penetration. In
situ vane testing in this material measured undrained shear strengths of greater than 96
kilopascals. These results indicate a very stiff consistency for the unweathered silty clay.

The results of Atterberg limit testing on one sample of the unweathered silty clay from Borehole
06-502 indicate a plasticity index of 29 percent and a liquid limit of 49 percent, as shown on
Figure 5, indicating a silty clay of intermediate plasticity. The measured natural water content of
one sample of the silty clay is 33 percent.

The bottom 0.5 m of the silty clay deposit at Borehole 07-503 grades into a layered silty clay and
clayey silt.

4.2.4.4 Sandy Silt Till

The silty clay is underlain by a deposit of sandy silt till. The till deposit was proven to depths
between 5.6 m and 6.1 m, below the existing ground surface. The till ranges from 0.7 to 1.0 m in
thickness.

The till is considered to be a heterogeneous mixture of gravel, cobbles, and boulders in a matrix
of sandy silt with trace to some clay. The results of grain size distribution testing of one sample of
the till from borehole 06-502 are provided on Figure 8. However, this sample was retrieved using
a 50 mm diameter sampler and therefore the results do not reflect the cobble and boulder portions
of the deposit.

Standard penetration test N values between 22 and greater than 50 blows per 0.3 metres of
penetration indicate a compact to very dense state of packing, though the higher N values likely
reflect the cobble and boulder content of the deposit.

The measured natural water content of one sample of the glacial till is 8 percent.

4.2.4.5 Auger Refusal

Practical refusal to augering was encountered at both boreholes. The depth to auger refusal and
auger refusal elevations are summarized in the following table:
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Ground Surface Depth to Auger Auger Refusal
Borehole L !
Elevation Refusal Elevation
Number
(m) (m) (m)

06-501 129.2 6.1 123.1

06-502 129.1 5.6 123.5

07-503 128.9 59 123.0

4.2.4.6 Groundwater Conditions

Upon completion of drilling, the groundwater level in borehole 06-501 was I m below the
existing ground surface, during the short time it remained open prior to backfilling.

It should be noted that groundwater levels in the area are subject to fluctuations both seasonally

and with precipitation events.
4.2.5 Ramp N-E, Station 16+960 to 17+127

The subsurface soil and groundwater conditions at Borehole 06-601 for the high fill embankment
for the N-E Ramp are given on the attached Record of Borehole sheet. The borehole location is
shown on Drawingl.

4.2.5.1 Fill Material

Fill material was encountered at ground surface at Borehole 06-601, with a thickness of about 0.6
m. The fill material consists of silty sand and gravel with some clay.

4.2.5.2 Clayey Silt

The fill material is underlain by a 0.5 m thick deposit of clayey silt.

4.2.5.3 Silty Clay to Clay

The clayey silt is underlain by silty clay. The silty clay deposit was fully penetrated to a depth of
about 4.6 m below the existing ground surface level.

The upper portion of this deposit has been weathered to a grey brown crust which extends to a
depth of 4.0 m below the existing ground surface. The measured SPT “N” values within the
weathered silty clay ranged from 5 to 7 blows per 0.3 m of penetration indicating a very stiff

consistency.
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The results of Atterberg limit testing on two samples of the weathered silty clay indicate a
plasticity index of 30 percent and a liquid limit of between 55 and 59 percent, as shown on Figure
3, indicating a weathered clay of high plasticity. The measured natural water content of the
weathered crust ranges between 39 and 47 percent.

The unweathered silty clay below the depth of weathering is grey in colour. In situ vane testing
in this material measured undrained shear strengths of greater than 96 kilopascals. These results
indicate a very stiff consistency for the unweathered silty clay.

4.2.5.4 Sandy Silt Till

The silty clay is underlain by a deposit of sandy silt till. The till deposit was proven to a depth of
4.7 m, below the existing ground surface. The deposit was penetrated to a thickness of 0.1 m.

The till is considered to be a heterogencous mixture of gravel, cobbles, and boulders in a matrix
of sandy silt with some clay.

4.2.5.5 Auger Refusal

Practical refusal to augering was encountered in the borehole. The depth to auger refusal and
auger refusal elevation is summarized in the following table:

Borehole Ground Surface Depth to Auger Auger Refusal
Number Elevation Refusal Elevation
06-601 129.5 4.7 124.8
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5.0 CLOSURE

This report was prepared by Ms. Susan Trickey, EIT under the direction of the Project Manager,
Mr. Michael Cunningham, P.Eng. This report was reviewed by Mr. Fintan J. Heffernan P.Eng.,
the designated MTO contact for this project.
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Geotechnical Group Associate
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6.0 DISCUSSION AND ENGINEERING RECOMMENDATIONS
6.1 General

This section of the report provides foundation design recommendations for the high fill
embankments at the County Road 17 interchange associated with the twinning of Highway 7
from two to four lanes. The recommendations are based on interpretation of the factual data
obtained from the boreholes advanced during the subsurface investigation at this site. The
interpretation and recommendations provided are intended only to provide the designers with
sufficient information to assess and design the proposed high fill embankments. As such, where
comments are made on construction they are provided only in order to highlight those aspects
which could affect the design of the project. Those requiring information on aspects of
construction should make their own interpretation of the factual information provided as it may
affect equipment selection, proposed construction methods, scheduling and the like.

It is understood that the five ramps and two approach embankments will be up to about 8.5 m in
height above existing the centreline ground surface level (although approaching 10 m in height
above the native subgrade level beneath the surficial fills). It is also understood that the
embankment will have side slopes of either 2 horizontal to 1 vertical (2H:1V) if constructed with
earth fill or 1.25H:1V if constructed with rock fill.

The following sections address subgrade preparation requirements, embankment stability under
both static and seismic conditions, embankment settlement, and construction requirements.

6.2 Embankment Design and Construction

The proposed grade for the County Road 17 interchange approach embankments and ramps is
understood to be up to about Elevation 138 m within the high fill sections. This indicates that the
embankment construction will require placement of up to about 8.5 to 10 m of fill (the actual
height will depend on the ground surface level at the embankment toe, which is not known).
Based on the borehole results, the embankment subgrade soils, following removal of the topsoil,
will consist of surficial fill materials followed by up to about 1.4 m of clayey silt, overlying up to
4.9 m of silty clay to clay, underlain by glacial till.

6.2.1 Subgrade Preparation and Embankment Construction
Any topsoil, organic matter, and softened/loosened soils should be stripped from below the

embankment areas, and all subgrade soils should be proof-rolled prior to fill placement in
accordance with MTO’s Special Provision 105S10.
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The subgrade in all embankment areas should be inspected following stripping to ensure that all
of the above mentioned materials have been fully removed. The existing granular fill materials
can remain in-place, provided some modest settlement of the subgrade can be tolerated (i.e. ,
settlement of less than about 25 mm expected to occur within a one month period), except where
they are underlain by a buried topsoil layer (e.g., Boreholes 06-201 to 06-203 along Cemetery
Side Road south of the commuter parking lot, and Borehole 06-302 at the entrance laneway to the
adjacent field); the fill material and underlying topsoil should be removed from these areas.
Similar conditions and/or fill materials containing organic matter also exist in the area of the
former retail fuel outlet on the north side of Highway 7 (Boreholes 06-205, 06-402, and 06-501)
These fill materials and underlying topsoil should also be removed. However, where the fill
material will remain in-place, the surface of the fill material should be recompacted to at least 95
percent of its standard Proctor maximum dry density in accordance with MTO’s Special
Provision 105S10. The existing pavement structure within the commuter parking lot can also
remain in-place, but the asphalt surface should be removed.

The clayey silt and silty clay to clay that will be exposed within the embankment footprints will
be sensitive to disturbance from ponded water and construction traffic. Following fill and topsoil
removal, travelling over the subgrade soils should be minimized to limit the disturbance. The
initial layers of embankment fill should also be placed as soon as possible following the fill and
topsoil removal. These requirements can be addressed with an Operational Constraint (OC). A
sample OC to address this requirement is included in Appendix A.

Construction of the embankment above the prepared subgrade may be carried out using clean
earth fill meeting specification OPSS 212, or Select Subgrade Material (SSM) meeting
specification OPSS 1010 or rock fill. Embankment fill (clean earth fill or SSM) should be placed
in regular lifts with loose thickness not exceeding 300 mm and be compacted to at least 95
percent of the material’s Standard Proctor maximum dry density in accordance with MTO’s
Special Provision 105S10. The final lift prior to placement of the granular subbase and base
courses should be compacted to 100 percent of the Standard Proctor dry density. Inspection and
field density testing should be carried out by qualified personnel during placement operations to
ensure that appropriate materials are used and that adequate levels of compaction have been
achieved. Rock embankments should be constructed and compacted in accordance with
SP206S03.

For integral abutments, rock fill should not be placed within the active wedge zone. Since rock
fill contains numerous voids into which finer material can migrate due to water action and/or
repeated loading, a filter material is required at the transition between the rock fill and the
abutment backfill or other earth embankment fill. In this regard, Granular B Type II (OPSS
1010) meets the criteria for filtration and drainage and therefore could be used as backfill to the
abutment without additional filter requirements (per MTO’s directive, “Backfill to Structures
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Adjacent to Rock Embankment Approaches”, dated November 2002). A layer of Granular B
Type II should also be provided at the transition between the rock fill and earth fill embankment.

Where the approach embankment height is equal to or greater than 8 m if constructed with earth
fill or SSM, a mid-height berm at least 2 m in width is required for maintenance purposes, though
not for embankment stability. To reduce surface water erosion on the embankment side slopes,
placement of topsoil and seeding or pegged sod is recommended. A mid height berm at least 2 m
in width is also required for maintenance purposes for approach embankments that are
constructed with rock fill and are 10 m or greater in height.

6.2.2 Embankment Stability

Static and seismic slope stability analyses for the embankment configurations were carried out
using the commercially available program SLOPE-W produced by Geo-Slope International Ltd.
The soil parameters given in the following table were used in the analysis. The undrained shear
strength of the silty clay deposits was measured to be typically greater than 96 kPa. The value of
94 kPa, as used in the analyses, reflects the lower bound of the expected mobilized shear strength
based on correlations with the Atterberg Limit testing.

The results of the analyses indicate that up to 10 m high approach embankments with side slopes
maintained at 2H:1V if constructed with soil or 1.25H:1V if constructed with rock fill will have a
factor of safety (greater than 1.3) against deep-seated slope instability under static loading
conditions and greater than 1.1 under seismic loading, assuming appropriate subgrade preparation
and proper placement and compaction of embankment fill materials. The following parameters
were used for the stability analyses:

Soil Deposit Bulk Unit Effective Friction Undrained Shear
Weight Angle Strength

Embankment Fill

- Clean Earth Fill 21.5 kN/m’ 30° -

- Select Subgrade Material

- Rock Fill 23 kN/m’ 40° -
Silty Clay to Clay 18 kKN/m’ . 94 kPa
Sandy Silt and Silty Sand Till N/A (see note)

NOTE: Due to the significant difference in shear strength and stress-strain response of the silty clay versus the underlying granular

till deposit, the critical failure surface for a deep-seated instability of the embankment does not penetrate the till deposit.

6.2.3 Embankment Settlement

Settlement of the embankments will occur as a result of compression of the new embankment fill
itself, as well as consolidation of the clayey soils on which the embankments will be founded.
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Provided that the embankment material consists of Select Subgrade Material or clean earth fill the
settlement of the embankment fill itself is expected to be less than 25 mm. The use of granular
fill for the new embankment construction would reduce this magnitude of post-construction
settlement (likely to less that half that value) since the majority of settlement of these fills will
occur during construction.

Where rock fill is used, settlement of the rock fill itself will depend on the type of rock, and on
the method and sequence of placement and compaction of the fill. Long term post-construction
settlement may occur as a result of time-dependent creep due to rearrangement of rock particles
under load and breakage of rock particles (i.e. local crushing and degradation). Assuming that the
rock fill is not end-dumped into its final position and that it is placed in accordance with the
requirements outlined in the SP206S03, the settlement of the rock fill in embankments is
estimated to be about 1 percent of the embankment height and it is anticipated that the majority of
this settlement will occur during the first year following construction.

Some settlement of the embankment subgrade can be expected due to compression of the clayey
soils (i.e. the clayey silt, silty clay and clay). The results of the oedometer consolidation testing
indicate that the effective stress level in the clayey deposits will remain well below the deposit’s
preconsolidation pressure. The resulting consolidation settlements therefore correspond solely to
recompression of the clayey deposits (i.e. no consolidation into the virgin compression range).

The total estimated magnitude of the primary consolidation settlements resulting from this
recompression is about 25 mm, based on the recompression index value indicated by the
consolidation testing. The results of that testing also indicate a relatively high coefficient of
consolidation and, considering the relatively limited thickness of this deposit, a relatively rapid
rate of settlement. It is expected that most of the settlement should be completed within about 3
months. Consideration should be given to constructing the embankments in the early part of the
construction schedule and delay the final paving as much as possible, preferably by 3 months.
Secondary compression should result in no more than about 5 mm of additional settlement over a
50 year time frame following construction.
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7.0 CLOSURE

This report was prepared by Ms. Susan Trickey, EIT under the direction of the Project Manager,
Mr. Michael Cunningham, P.Eng. This report was reviewed by Mr. Fintan J. Heffernan, P.Eng.,
the designated MTO contact for this project.
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LIST OF ABBREVIATIONS

The abbreviations commonly employed on Records of Boreholes, on figures and in the text of the report are as follows:

I SAMPLE TYPE
AS Auger sample

BS Block sample

CS Chunk sample

DO Drive open

DS Denison type sample
FS Foil sample

RC Rock core

SC Soil core

ST Slotted tube

TO Thin-walled, open
TP Thin-walled, piston
WS Wash sample

1I. PENETRATION RESISTANCE

Standard Penetration Resistance (SPT), N:
The number of blows by a 63.5 kg. (140 1b.)
hammer dropped 760 mm (30 in.) required
to drive a 50 mm (2 in.) drive open
Sampler for a distance of 300 mm (12 in.)
DD- Diamond Drilling

Dynamic Penetration Resistance; Ng:
The number of blows by a 63.5 kg (140 1b.)
hammer dropped 760 mm (30 in.) to drive
Uncased a 50 mm (2 in.) diameter, 60° cone
attached to “A” size drill rods for a distance
of 300 mm (12 in.).

PH: Sampler advanced by hydraulic pressure

PM: Sampler advanced by manual pressure

WH: Sampler advanced by static weight of hammer
WR: Sampler advanced by weight of sampler and

rod

Peizo-Cone Penetration Test (CPT):
An electronic cone penetrometer with
a 60° conical tip and a projected end area
of 10 cm? pushed through ground
at a penetration rate of 2 cm/s. Measurements
of tip resistance (Q,), porewater pressure
(PWP) and friction along a sleeve are recorded
Electronically at 25 mm penetration intervals.

I11. SOIL DESCRIPTION

(a) Cohesionless Soils
Density Index N
(Relative Density) Blows/300 mm

Or Blows/ft.

Very loose Oto4
Loose 41010
Compact 10 to 30
Dense 30to 50
Very dense over 50

(b) Cohesive Soils
Consistency CuwSu

Kpa Psf
Very soft Oto 12 0to 250
Soft 12t0 25 250 to 500
Firm 25 to 50 500 to 1,000
Stiff 50 to 100 1,000 to 2,000
Very stiff 100 to 200 2,000 to 4,000
Hard Over 200 Over 4,000
v, SOIL TESTS
w water content
Wp plastic limited
w) liquid limit
C consolidaiton (oedometer) test
CHEM chemical analysis (refer to text)
CID consolidated isotropically drained triaxial test!
CIU consolidated isotropically undrained triaxial test
with porewater pressure measurement’

Dr relative density (specific gravity, Gy)
DS direct shear test

M sieve analysis for particle size

MH combined sieve and hydrometer (H) analysis
MPC modified Proctor compaction test

SPC standard Proctor compaction test

OoC organic content test

SO, concentration of water-soluble sulphates
ucC unconfined compression test

Uuu unconsolidated undrained triaxial test

Vv field vane test (LV-laboratory vane test)

Y unit weight

Note:

1. Tests which are anisotropically consolidated prior
shear are shown as CAD, CAU.
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LIST OF SYMBOLS

Unless otherwise stated, the symbols employed in the report are as follows:

L GENERAL
18 =3.1416 w
In x, natural logarithm of x W)
logo x orlog x logarithm of x to base 10 Wy,
g Acceleration due to gravity I,
t time W
F factor of safety Ip
\'% volume I
W weight Cmax
Cmin
II. STRESS AND STRAIN Ip
Y shear strain
A change in, e.g. in stress: Ac
I3 linear strain
£, volumetric strain h
n coefficient of viscosity q
v Poisson’s ratio v
G total stress i
o effective stress (' = ¢"-u) k
C'vo initial effective overburden stress j
G,0,03 principal stresses (major, intermediate,
minor)
Ooct mean stress or octahedral stress
= (0,+0,+03)/3 Ce
T shear stress C,
u porewater pressure C
E modulus of deformation C,
G shear modulus of deformation m,
K bulk modulus of compressibility Cy
T,
IIL SOIL PROPERTIES 8]
S
(a) Index Properties OCR
pY) bulk density (bulk unit weight*)
Pua(Ya) dry density (dry unit weight)
PwlYw) density (unit weight) of water T
Ps(Vs) density (unit weight) of solid particles ¢’
Y unit weight of submerged soil (Y=Y-Yw) o
Dr relative density (specific gravity) of 11
solid particles (Dr= py/py) formerly (G;) ¢
e void ratio Cu,Su
n porosity P
S degree of saturation p'
q
¥ Density symbol is p. Unit weight Qu
symbol is Y where y=pg(i.e. mass S,

density x acceleration due to gravity)
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(a) Index Properties (cont’d.)

water content

liquid limit

plastic limit

plasticity Index=(w,-w,)
shrinkage limit

liquidity index=(w-w,)/I,
consistency index=(w-w)/I,
void ratio in loosest state
void ratio in densest state
density index-(€mux-€)/(€max-Cmin)
(formerly relative density)

(b) Hydraulic Properties

hydraulic head or potential

rate of flow

velocity of flow

hydraulic gradient

hydraulic conductivity (coefficient of permeability)
seepage force per unit volume

(c) Consolidation (one-dimensional)

compression index (normally consolidated range)
recompression index (overconsolidated range)
swelling index

coefficient of secondary consolidation
cocfficient of volume change

coefficient of consolidation

time factor (vertical direction)

degree of consolidation

pre-consolidation pressure

Overconsolidation ratio=0',/0",,

(d) Shear Strength

peak and residual shear strength
effective angle of internal friction
angle of interface friction
coefficient of friction=tan &
effective cohesion

undrained shear strength (¢=0 analysis)
mean total stress (G,+063)/2

mean effective stress (6'+6'3)/2
(0,-G3)/2 or (6',-63)/2
compressive strength (0(-03)
sensitivity

Notes: 1. 7=¢'' tan |'
2. Shear strength=(Compressive strength)/2



LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY

WEATHERING STATE

Fresh: no visible sign of weathering

Faintly Weathered: weathering limited to the surface of

major discontinuities.

Slightly weathered: penetrative weathering developed on
open discontinuity surfaces but only slight weathering of rock

material.

Moderately weathered: weathering extends throughout the

rock mass but the rock material is not friable

Highly weathered: weathering extends throughout rock

mass and the rock material is partly friable.

. Completely weathered: rock is wholly decomposed and in a
friable condition but the rock texture and structure are

preserved.

BEDDING THICKNESS

Description

Very thickly bedded
Thickly bedded
Medium bedded
Thinly bedded

Very thinly bedded
Laminated

Thinly laminated

JOINT OR FOLIATION SPACING

Description

Very wide

Wide
Moderately close
Close

Very close

GRAIN SIZE

Term

Very Coarse Grained
Coarse Grained
Medium Grained

Fine Grained
Very Fine Grained

Note: *Grains >60 microns diameter are

visible to the naked eye.

O:\ Templates\Rock Description
Terminology

Bedding Plane
Spacing

>2m
0.6 m to 2m
02mto0.6m
60 mm to 0.2 m
20 mm to 60 mm
6 mm to 20 mm
<6 mm

Spacing

>3m
1-3m
03-1m
50 - 300 mm
<50 mm

>60 mm
2-60 mm
60 microns - 2mm

2 — 60 microns
<2 microns

CORE CONDITION
Total Core Recovery

The percentage of solid drill core recovered regardless of quality
or length, measured relative to the length of the total core run.

Solid Core Recovery (SCR)

The percentage of solid drill core, regardless of length,

recovered at full diameter, measured relative to the length
of the total core run.

Rock Quality Designation (RQD)

The percentage of solid drill core, greater than 100 mm length,
recovered at full diameter, measured relative to the length of the
total core run. RQD varies from 0% for completely broken core
100% for core in solid sticks.

DISCONTINUITY DATA
Fracture Index

A count of the number of discontinuities (physical separations)
in the rock core, including both naturally occurring fractures
and mechanically induced breaks caused by drilling.

Dip with Respect to (W.R.T.) Core Axis

The angle of the discontinuity relative to the
axis (length) of the core. In a vertical
borehole a discontinuity with a 90° angle is horizontal.

Description and Notes

An abbreviated description of the discontinuities, whether
naturally occurring separations such as fractures, bedding
planes and foliation planes or mechanically induced features
caused by drilling such as ground or shattered core and
mechanically separated bedding or foliation surfaces.
Additional information concerning the nature information
concerning the nature of fracture surfaces and infillings are
also noted.

Abbreviations

B- Bedding Ca- Calcite

FO- Foliation/Schistosity =~ P- Polished

CL - Cleavage S- Slickensided

SH - Shear Plane/Zone SM- Smooth

VN- Vein R- Ridged/Rough

F - Fault ST- Stepped

CO- Contact PL- Planar

J- Joint FL- Flexured

FR- Fracture UE- Uneven

MF - Mechanical W- Wavy

A- Angular C- Curved

BP- Bedding Plane H- Hackly

BL- Blast Induced SL- Sludge Coated

1l Parallel To TCA-  To Core Axis
Perpendicular To STR- Stress Induced



Foundation Design

JEGolder
- Associates

MISS_MTO 08-1120-014-2000.GPJ ON_MOT.GDT 7/25/07

PROVECT T RECORD OF BOREHOLE No 06-201 10F 1 METRIC
W.P. 252-99-00 LOCATION N 5001075.1; E 337105.1 ORIGINATED BY D.J.S.
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm 1.D. Hollow Stem Auger COMPILED BY N.B.H.S
DATUM _Geodetic DATE September 20. 2006 CHECKED BY M.LC.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
& . e RESISTANCE PLOT _a___ pLAsTic NATURAL im0 = REMARKS
E2| o umr - MOISTURE - el E 5 &
514 @ |26 @ 20 40 60 B0 100 CONTENT 3‘2 &
= = RAIN SIZE
ELEV _ 8| w| 3 [25| & [SHEARSTRENGTH kPa e ! " £
DESCRIPTION L |2 E 21z2| & —_—— DISTRIBUTION
DEPTH E 3 > 8 o g O UNCONFINED + FIELD VANE 7 (%)
2 s Z |E°| @ |e QUCKTRIAXIAL X REMOULDED WATER CONTENT (%)
130.0]  GROUND SURFACE & 20 40 60 80 100 5 80 75 km' |GR SA SI €L
X Sand and gravel (FILL)
_Jigﬁ_ﬁmm
0.2 Crushed stone (FILL)
Compact
Grey
128.9 g 1| ss 12 129
1.1 Silty TOPSOIL =
1286 A Brown =
14 TCLAYEY SILT with silly sand layers
Very stiff
el 2 SS 7
(] 2 44 36 18
1280 " f 128
20 SILTY CLAY (Weathered Crus!) %
Very stiff :’ZJ
Grey brown %
Wet /M !
Ui 3 | ss | s o
4
(//(
".u; 127
Y o
] 4 55 8 | i
I/’
126.2
38 SILTY CLAY #
Very sliff 2724 126
Grey Wit s | ss 5 o
bt % 0 1 46 53
.Jf’./
797
///f
6| ss| s b
254 125
¥
(1]
124.6
5.4 Sandy SILT, trace lo some gravel
and clay (TILL)
Loose / 7 S8 =50 (=] 10 38 41 11
124.1 Grey
89 ~Wet
End of Borehole
Auger Refusal
Note:
Water level in open hole
at 2.44m depth below
ground surface upon
completion of driling
Sept. 20, 2006.

.
+3,x3: g‘“’“*?_e',s referto 3% STRAIN AT FAILURE
ensilivity



Foundation Design

6-1120-014-2000.GPJ ON_MOT GDT 7/25/07

MISS_MTO

PROJECT 0641200142000 RECORD OF BOREHOLE No 06-202 1oF 1 METRIC
W.P. 252-99-00 LOCATION N 5001110.2; E 3370748 ORIGINATED BY D..S.
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm 1.D. Hollow Stem Auger COMPILED BY _ NBHS.
DATUM _Geodelic DATE September 20, 2006 CHECKED BY M.I.C.
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES - W |RESISTANCE PLOT Nl REMARKS
i -4 = PLASTIC -~ LIoUID 3
EZz| g umr  MOSTURE S| & &
5 » éo @ 20 40 60 80 100 CONTENT zZ0
= E % = = . . L . . Wp w W, =2 E GRAIN SIZE
ELEV Ll lm| ¥ 2 25 r? SHEAR STRENGTH kPa ; " DISTRIBUTION
DEPTH RESCRIETION ’é S| £ |2 [38]| £ |o uvconrmed  + FELDVANE Y )
ElZ z |E°| @ [e QUICKTRIAXAL X REMOULDED) WATER CONTENT (%)
130.0 GROUND SURFACE w 20 40 60 80 100 25 50 75 kN/m® |GR SA SI CL
; Sand and gravel (FILL)
188 R
0.2 Sand and gravel and silly clay, lrace
organic malter (FILL)
Brown
129.0 129
126a|  Clayey si TOPSOIL 22l 1| ss | 6
1'2 Dark grey ==
# 5|
1285  CLAYEY SILT, some sand '
15 Light brown ]
i e %
7
SILTY CLAY (Weathared Crus! L1
Very s ’ &,; 2 | ss | 18
Grey brown C—— E—
P 526: 128
;.“f’
995
w(ﬂ 3 85 16
1
;5',
95997 127
126.8 7
32 SILTY CLAY b
Very stiff b4l 4 | S8 9
Grey 7% e
Maoist 1o wet aade
/5’;
;/5: 126
%7 5 88 &
L] /;
’
(441
;1
6| ss| 5
94 125
v
1]
%9
jﬁxﬁ
.f/ ¥
£a54 7| 88 9
124.2 )
58 Sandy SILT, some gravel and clay :
(TILL) 124
123‘? Compact
< \ Grey /
Wel
End of Borehole
Auger Refusal

+ 3. X 3. Numbers refer to

3%
ey o STRAIN AT FAILURE
Sensitivily



Foundation Design

MISS_MTO 06-1120-014-2000.GPJ ON_MOT.GDT 7/25/07

Auger Refusal

Nole:

Water level in well screen at
0.46m depth below ground
surface on Oct. 16, 2006.

T — RECORD OF BOREHOLE No 06-203 10F1  METRIC
W.P, 252-99-00 LOCATION N 5001143.8; E 337045.9 ORIGINATEDBY D.J.S.
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm |.D. Hollow Stem Auger COMPILED BY N.B.H.S.
DATUM _Geodetic DATE September 19, 2006 CHECKED BY M.L.C.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o iy |EEAAMIC GO £
e g — puasnic (VRS Loup| | k& REMARKS
5. o |£8] 2 20 40 60 80 100 conrent M| 3 O 5
E| £ W w W GRAIN S1ZE
ELEV AR =4l 1 5| & [SHEARSTRENGTH kPa m e . g I
DEPTH DESCRIPTION s[3| 5|35 |38] £ [o unconenep  + FELDVANE ¥ %)
=z z [E£C| @ |e QUICKTRIAXIAL x REMOULDED| WATER CONTENT (%)
129.4 GROUND SURFACE w 20 40 60 80 100 25 50 75 kNim® |GR sA s1 cL
0.0 Silty clay, trace gravel {FILL)
Grey brown
128.9 129
1z87] OO
0.7 GLAYEY SILT with silty sand layers W f‘l
;’raryslirf U
own 1 L]
1282  Moisttowet Y| =) e
12 SILTY CLAY (Weathered Crust) %
Very sliff 4 128
Grey brown %4
Wet w;
] 2| ss | o
£444
4
{1
/‘E 127
0555
5
7 3| ss | 7
a5
%
LA
é‘; 4 §8 9 126 i
/;
1
125.6 5% o
3.8 SILTY CLAY 7 =i
Very stiff 47 =
Grey bl s | ss | 10 |-
WEI I.\ -
? = 125
2'7'55 o
] - #
#are s
47 1 :
124.4 7757 I il Bl B
Sandy SILT (TILL) ks
51 Grey
il
End of Borehole

WX

Numbers refer to
Sensitivity

o
o3% STRAIN AT FAILURE




MISS_MTO 08-1120-014-2000.GPJ ON_MOT.GDT 7/25/107

Foundation Design

T RECORD OF BOREHOLE No 06-204 10F1  METRIC
W.P. 252-99-00 LOCATION N 5001172.4; E 337017.4 ORIGINATED BY _D.J.S
DIST HWY 7 BOREHOLE TYPE __Power Auger 108mm |.D. Hollow Stem Auger COMPILED BY NB.H.S.
DATUM _Geodstic DATE September 19, 2006 CHECKED BY M.L.C.
GYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W IRESISTANCE PLOT NATURAL REMARKS
ol -E____ PLASTIC yoerope  Houb]l | B
= o |S8| & 20 40 60 80 100 [UMT  content UMT| 56 &
Slg u |52 = e et e wo w w | 34 [ cransize
e 8| % | 3|25 & [SHEARSTRENGTHKPa N S DISTRIBUTION
DEPTH sl g|35|F| 3 [38]| £ [0 unconrineD  + FIELDVANE Y %)
== z [C| © |e quckTRIAXAL x ReMOULDED| WATER CONTENT (%)
130.4 GROUND SURFACE w 20 40 60 80 100 25 50 75 kNim® |GR SA SI CL
0.0 ASPHALTIC CONCRETE
0.1 Crushed stone (FILL) %
Grey 4
b : 130
129.8 ¥
086 Sandy sill, some gravel and crushed s
stone (FILL) b
Compact 4
Grey and dark grey 3
Moist % 1] 88 18
: 129
126.8 X
16 CLAYEY SILT with silty sand layers 1
Very stiff
Grey brown L1 2| =8 3
1283)  Wel il
2.1 SILTY CLAY (Weathered Crust) 5
Very stiff 9%
Grey brown ? 4 128
Wet iy 1
W 3| ss| o {
/2 ;’
Ll
%2
7%
ALE
;/-w’-ﬁ ss | 12 197 o 0 1 33 64
]
///
BH5%
9497
7
A s [ ss | 7 °
%%
997 126
125.8 v
4.6 SILTY CLAY £
Very stiff 7%
Grey 6 | ss 7 fer
Wet %g;
-
/;/
1249 % 125
55 Sandy SILT, some gravel and clay ;
(TILL) T S| #
1245  Loose
=5 —~Grey =
- End of Berehole
Auger Refusal
+ 3, % 3. Numbers refer lo I} 3% STRAIN AT FAILURE

Sensilivity



Foundation Design

MISS_MTO 08-1120-014-2000.GPJ ON_MOT GDT 7/25/07

L Golder
L/Associates
P T g g RECORD OF BOREHOLE No 06-205 10F1  METRIC
W.P. 252-99-00 LOCATION N 5001285.3; E 336890.5 ORIGINATED BY D..S.
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm 1.D. Hollow Stem Auger COMPILED BY N.B.H.S.
DATUM _Geodetic DATE Seplember 26, 2006 CHECKED BY M.I.C.
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL REMARKS
o 4 PLASTIC U £
Fel § LMiT . MOISTURE = a
= w |25 @ 20 4 60 80 100 CONTENT 9
og g |28 =z . : : 4 ' Wy w w | S [ cramsize
e8| w | 2 |25| © [SHEARSTRENGTH kPa
ELEV DESCRIPTION i 2|z B 1 DISTRIBUTION
DEPTH = =z > |2 F < | o UNCONFINED + FIELD VANE Y (%)
ez z |§°| @ |e QUICKTRAXIAL x REMOULDED| WATER CONTENT (%)
129.4]  GROUND SURFACE i 20 40 o0 180 100 2% &0 75 kNm' |GR SA SI CL
128:8 TOPSOIL ggg
0.2 Clayey sill, some organic maller
(FILL) 128
Dark brown
Moist
1282 X T2
1.2 CLAYEY SILT with silty sand layers ghe
Brown W 128
Moist 1o wet 1
127.7 1
1.7 SILTY CLAY (Weathered Crust)
E?Bw stiff 2 S8 9
y brown
Wet 2774
£
{4
7
3 S8 12
1259 ElsS | ® 126
35 SILTY CLAY 4
\éerysliﬁ
rey 7
wet 959 .
]
y ]
%
545 125
g
7
L1
il s | ss | 4
AN
/”r‘
#
%7
# 124
277 +
%
%9 +
9%
#
LA
4
1231 5,,&
63 Sandy SILT, some gravel and clay 6 | ss 26 123
(TILL)
1227 g‘r’;“ypﬁc' A
6.7 Wel /
End of Borehole
Auger Refusal
+ 3| % 3. Numbers refer lo o 3% STRAIN AT FAILURE

Sensitivity



Foundation Design

MISS_MTO 06-1120-014-2000.GPJ. ON_MOT GDT 7/25/07

PROJECT  06-1120-014-2000 RECORD OF BOREHOLE No 06-206 1 OF 1 METRIC
W.P. 252-99-00 LOCATION N 5001319.3; E 336853.9 ORIGINATED BY _D.J.S.
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm LD, Hollow Stem Auger COMPILED BY MN.B.H.S.
DATUM _Geodetic DATE September 28, 2006 CHECKED BY M.LC.
SOIL PROFILE SAMPLES  [o | w |RESerANGRrLOT i ATION ATURAL A
W | - PLASTIC veun| | & EMARK
E % 'S LIMIT MOISTURE ey = &
5| o @ |£8] 2 20 40 60 80 100 CONTENT 29 .
ol 2 3
ELEV |8 w )| 3 [e5|] © [SHEARSTRENGTHKPa pia ! £ E
DESCRIPTION =2 & 2 |1z2]| E —_—— DISTRIBUTION
DEPTH 2|3| F| 5 [38| £ |o UNCONFINED  + FIELDVANE Y (%)
== z |£°| @ |e QUICKTRIAXIAL X REMOULDED| WATER CONTENT (%)
129.1 GROUND SURFACE w 20 40 80 80 100 25 50 75 kNm® |GR sA SI cL
00| Sily TOPSOIL g 129
128g]  Darkbrown ==
03|  CLAYEY SILT, Irace sand
128.5]  Brown H
06 SILTY CLAY (Weathered Crust) 9495
Very stiff 94
Grey brown %99
Moistfowet /:5; 1| 88 1" 128 o)
77
#e
% 1]
9
] 2 | ss | 11 fo—i
777
%595 127 —
%9
t41
LAl
7ese
f/ 3 358 9 (5]
{11
777
07
%
7 126
125.8
33 SILTY CLAY y 4 | &8 7 o
Very sliff
Grey 441
Wel 55595
9954
] +
v 125
A
o +
#e
1 ‘,“
141
%4%
111
] 5 | ss | e H-e—{
wane
%% 124
L
2
123@! 747
55 Silty SAND, some gravel and clay, ;
occasional cobbles (TILL) / il ¥ ° 18] 39 37 9
Compact
Grey
Wel
¢ 123
122.7
6.4 End of Borehole
Auger Refusal
+ 3' X 3. Numbers refer lo fo) 3% STRAIN AT FAILURE

Sensitivily



MISS_MTO 05-1120-014-2000 GPJ ON_MOT GDT 7/25/07

Foundalion Design

Sensilivily

=Golder
'Associates
 hrem—— RECORD OF BOREHOLE No 06-207 101 METRIC
W.P. 252-99-00 LOCATION N 5001339.8: E 336830.6 ORIGINATED BY _D.J.S.
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm 1.D. Hollow Stem Auger COMPILED BY N.B.H.S.
DATUM _Geodetic DATE Seplember 27, 2006 CHECKED BY M.L.C.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT NATURAL REMARKS
oo < PLASTIC Lot =
21 o LT MOISTURE  “rhel e T A
= o |25 @ 20 40 60 80 100 CONTENT =9
el ol ¥ IlZE| 2 1 w, w w | 52 | cransize
ELEV DESCRIPTION cle| &) 2 |88| B [SHEARSTRENGTHKPa ———— DISTRIBUTION
DEPTH Z|S| E| 3 |38| £ [0 UNCONFINED  + FIELD VANE Y (%)
ElF z |g° @ |e QUICKTRIAXIAL X REMOULDED| WATER CONTENT (%)
1991 GROUND SURFACE w 20 40 60 80 100 25 50 75 kNim® |GR SA SI CL
00 Silty TOPSOIL == 129
Dark brown ==
128.7 Ex=
0.4 CLAYEY SILT with sand and silly H
sand layers 1]
Very stiff 15 3
Brown I
Moisl :
1279 o I I 128
1.2 SILTY CLAY (Weathered Crust) i
Very stiff B g
Grey brown 9%
Maist to wat 2955 2
A
2| 8s 15 B
If/" E
# . 127
9% :
i
4 2
{1 /5
'] 3 S5 14
1} g
#e
997
1259 % 126
32 SILTY CLAY ﬁg’:
Very sliff ol 4 | ss 10 °
Grey % A Jif £
Wet "
% k
7%
Ml 5 LI PH from—] 18.8
277 125
]
1
x'/ +
o”f
]
e |ss| 6
e
% 124
123.8 %94
53 Sandy SILT, some gravel and clay
(TILL)
Compac! lo very dense
Grey 7| 88 | =50
123.2
5.9 End of Borehole
Auger Refusal
Note:
Water level in well screen at
0.63m depth below ground
surface on Oct. 16, 2006,
+ 3' x 3. Numbers refer to 1) 3% STRAIN AT FAILURE




Golder

ZJAssociates

Foundation Design

MISS_MTO 08-1120-014-2000.GPJ ON_MOT.GDT 7/25/07

PROJECT  06.1120.014.2000 RECORD OF BOREHOLE No 06-208 1oF 1 METRIC
W.P. 252-99-00 LOCATION N 5001367.5; E 336802.4 ORIGINATED BY D.J.S.
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm 1.D, Hollow Stem Auger COMPILED BY N.B.H.S.
DATUM _Geodetic Seplember 27, 2006 CHECKED BY M.L.C
DYMNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W |RESISTANCE P
Eol 2 T = fasrc AU o] | | REMARKS
6| e e |2 gl » 20 40 60 80 100 [-MT conteEnT z2 GRJ\I:I -
c i ,
ELEV alg|w | 3|25 & [sHEARSTRENGTHKPa ks Y ik g
DESCRIPTION =l £ | 2|28 E _— DISTRIBUTION
DEPTH E =1 ﬁ = 8 o g O UNCONFINED + FIELD VANE . '}' (%)
== z |8 © | QuckTRIAWAL x REMOULDED| WATER CONTENT (%)
129.0 GROUND SURFACE w 20 40 60 80 100 25 50 75 kN'm® |GR SA SI CL
0.0 Siity TOPSOIL oz
12g7|  Darkbrown =
0.3 CLAYEY SILT with silty sand L1 1
Brown I
'f
128.2
0.8 SILTY CLAY (Wealhered Crusl) 9%
Very stiff ] 1
Grey brown %9 58 ! 28 J—e—H
Moist 7 %%
5:‘
4%
¥
W
77 S5 o 0 0 35 65
A4
5 : 127
126.8 vl
2.2 SILTY CLAY 7
Very stiff 7 %
Gray nes
Moist to Wet 7 g ss o
IJ ]
f/
;r; 126
7Y
L4
44 55 | i
A
5!
w 4]
5 7
LA
5% o +
w,/ .!2\)
rJ/ +
1245
4.5 Sandy SILT, some gravel and clay
(TILL)
Very dense SS
1240  Grey P
5‘0 TESY
End of Borehole
Auger Refusal
Note:
Waler level in open hole
at 1.13m depth below
ground surface upon
completion of drilling
Sept. 27, 2006.
3 8. Numbers refer to o3% STRAIN AT FAILURE

Sensilivity




£ Golder
LZAssociates

Foundation Design

RECORD OF BOREHOLE No 07-209

1 0F 1

METRIC

MISS_MTO 06-1120-014-2000.GPJ ON_MOT.GDT 7/25/07

Sensitivity

PROJECT 06-1120-014-2000
W.P. 252-99-00 LOCATION N 5001415.9; E 336747.9 ORIGINATED BY J.D.
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm 1.D. Hollow Stem Auger COMPILED BY JM.
DATUM _Geodetic DATE March 20, 2007 CHECKED BY M.1.C.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & W |RESISTANCE PLOT pssnic NATURAL o i REMARKS
cel 3 MOISTURE  “ruy| E 5 &
= o |28 @ 40 60 80 100 CONTENT z0
38| w|Y|3E| B oemnsrmEm %% w|[>F | cramse
ELEV S— LlE| e | 3|26 2 [PHEARSTRENGTHIPa — DISTRIBUTION
DEPTH g 5 ﬁ > 8 o < O UNCONFINED + FIELD VANE 'f (%)
B2 z [£°| © |e auckTRIAXAL X ReMOULDED| WATER CONTENT (%)
1283 GROUND SURFACE ut 20 40 60 80 100 25 50 75 kWm® |GR SA SI CL
0.0 TOPSOIL ==
127.9 = 128
0.4 Silty fine SAND i
Grey brown 1
Moist 1
127.5| ]
0.8 SILTY CLAY (Weathered Crust) ‘?
Very stiff #5595 ss
Grey brown 1 7
Moisl to wet :’ 127
; g
P
I//
;‘;: 2| ss | 10
grey
1 4]
# 126
95%%
i 3| ss | o8
A
1254 2977
29 SILTY CLAY gee
Very stiff 7er
Grey 9%
Moist to wet 2 4| ss 7 125
;r‘
{414
% e
[
4%
:r/; 5] 88 8
f 57 124
1
/W
# 7
6 |ss| s
1]
o
#7277 123
£i
122.7 2
56 Sandy SILT, some gravel, trace lo 7] 88 15
some clay (TILL)
Compact
Grey
Wet
4 8| ss | 18 122
121.8 A
6.5 End of Borehole
Auger Refusal
+ 3‘ X 3. Numbers refer to oa% STRAIN AT FAILURE



Foundation Design

PROJECT 0611200142000 RECORD OF BOREHOLE No 06-301 10F1  METRIC
W.P. 252-99-00 LOCATION N 5001067.3; E 337144.0 ORIGINATEDBY D.J.S.
DIST HWY 7 BOREHOLE TYPE __Power Auger 108mm 1.D. Hollow Stem Auger COMPILED BY N.B.H.S.
DATUM _Geodetic DATE September 22, 2006 CHECKED BY M.LC.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
;urfw = RESISTANCE PLOT = puastic MAIURAL  oup] HEMARKS
= w 28| & 20 40 60 80 100  [“MT Content 0 &
o1& g l=g| 2 ! ‘ & L L W w w | 2 ¥ | GRANSIZE
ald| w | 3 [25| © |SHEARSTRENGTH kPa
i DESCRIPTION == & |28 E . —_——— DISTRIBUTION
DEPTH : |35 g | > 28| £ [o unconFNeED + FIELD VANE . ¥ %)
E = zZ |E°| © | QUICKTRAXAL x REMOULDED| WATER CONTENT (%)
129.8| GROUND SURFACE w 20 40 60 80 100 25 50 75 kNm® |GR SA SI CL
0.0 Silty TOPSOIL =27
Dﬂl’h Drown "’E
1204 =25
04 CLAYEY SILT with silly sand seams 11
and layers L]
Very stiff I
Brown 129
Moist W1
1|ss | 7
¥
/f
1283 fhdl
15 SILTY CLAY {(Wealhered Crust) K v
\é’eryslilf i 7 = .
rey brown /1 & 128
b v / 2|85 | 2
pes
%97
¥ ¥
1
127.1 ] 3| ss | 3
27| SILTY CLAY vosy 127
Suiff 59497
Grey
Wet 2’ 7
] 4 | TP | PH
994
%2
% 126
¢ +
1255 +

4.3 Sandy SILT, some gravel and clay,
occasional cobbles (TILL)
1251|  Grey

MISS MTO 05-1120-014-2000.GPJ OMN_MOT GDT 7/25/07

47 End of Borehole
Auger Refusal

Note:

Woaler level in open hole
at 1.65m deplh below
ground surface upon
completion of drilling
Sept. 22, 2006.

+3 X 3. Numbers refer lo

3%
O
Sensitivily STRAIN AT FAILURE



Foundation Design

MISS_MTO 06-1120-014-2000 GPJ ON_MOT.GDT 7/25/07

PROJECT 0641200142000 RECORD OF BOREHOLE No 06-302 101  METRIC
W.P. 252-95-00 LOCATION N 5001094.1; E 337121.9 ORIGINATED BY D.JS.
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm .D. Hollow Stem Auger COMPILED BY N.B.H.S.
DATUM _Geodelic DATE September 22, 2006 CHECKED BY M.1.C.
SOIL PROFILE SAMPLES | o | w [RESAYANGE PLoT LATION
il z pasTic DATURAL o = REMARKS
2] MOISTURE =
= =Z| 9 20 40 60 80 100 [|UMT  cogrent LMT| 55 &
E|e gl1z8| 2 . h : AR G ok W %g GRAIN SIZE
alW| w| 3 |25| & [SHEARSTRENGTHkPa 3 Y
ELEV ORLCEITION & e | F 22| 8 —_— DISTRIBUTION
DEPTH Z|5| F | 3|38 £ [o unconFiNeD  + FIELD VANE Y %)
ElZ z |£°| @ |e Quick TRIAXIAL % REMOULDED| WATER CONTENT (%)
1297  GROUND SURFACE . 9 4 e 8y 100 & % 1B khim® [GR SA S| CL
; 5 il
128§ Clr'u hed stone (FILL)
02 Silly TOPSOIL
1262 Dark brown
0.5 CLAYEY SILT with silty sand seams
and layers 129
Very stiff
Brown
Maist
1285 5| Sl
1.2 SILTY CLAY (Wealhered Crust) Guv
Very stiff ## v
Grey brown 999 X
Wet
# 128
# %7 2 S8 6
w7
13 1
f’/’
Vi &
%
b
2 3| ss | 10
599 127
126.7 grre
3.0 SILTY CLAY ue
Very stiff 595
Grey 4
Wel 77 IR I
41
b
77 126
#es
L
% {4 I
// g
she
1263 % +
4.4 Sandy SILT, some gravel and clay
{TILL)
Loose 125
Gray 5| S8 6
124.7 Wet
5.0 End of Borehole
Auger Refusal
Note:
Waler level in open hole
al 1.49m depth below
ground surface upon
completion of drilling
Sept. 22, 2006.
+ 3‘ x 3. Numbers refer lo o 3% STRAIN AT FAILURE

Sensitivity



Foundation Design

Q 08-1120-014-2000.GPJ ON_MOT.GDT 7/25/07

MISS_MT

PROJECT  06-1120-014-2000 RECORD OF BOREHOLE No 06-303 1 OF 1 METRIC
W.P. 252-99-00 LOCATION N 5001120.2; E 337107.7 ORIGINATED BY _D.J.S
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm I.D. Hollow Stem Auger COMPILEDBY __ NBHS.
DATUM _Geodelic DATE Seplember 21, 2006 CHECKED BY M.LC.
DYNAMIG CONE PENETRATION
SOIL PROFILE SAMPLES | & W |RESISTANGE PLOT
§ MATURAL REMARKS
Eal & . T MoISTURE "'8“‘0 - -
5| o |$8| 2 20 40 60 80 100 CONTENT §§ SRS
ol I o = z Wp w W,
ELEV BESCRIPTION & g a ] g 2 g SHEAR STRENGTH kPa 5 DISTRIBUTION
DEPTH 2|3 £l 5 38| < |© UNCONFINED  + FIELD VANE Y %)
g |* z |£°| @ [e quckTrRiAxiAL X REmouLDED| WATERCONTENT (%)
129.4 GROUND SURFACE w 20 40 60 80 100 25 50 75 kNm® |GR SA SI CL
0.0/  Sily TOPSOIL =
129.1 Dark brown Eg;
0.3 CLAYEY SILT with silty sand seams M U] 129
and layers /'_,.f
}
Moist i
) Y
128.4 )
1.0 SILTY CLAY (Wealhered Crust) # 1| ss| @ o
Very stiff ne
Grey brown 5:&
Moist f?’ / 128
/ﬁj
A 2 | ss | 18 o
#
5% o
¥ 5
,,f’ 127
”" 3|85 | 14 5
,/
1263 %%
BN SILTY CLAY %
Very sliff
Groy f;,: a|ss| s 126 o 0 0 49 51
Wet 9% " .
/r/’ L
9455
97 3
’ 5| TP | PH [ e 186
-'; _‘
¥ s
%
%
5 r i
244 16| ss| 5 H— P
T g?engy SILT (TILL)
52 \\’lﬁi /S

End of Borehole
Auger Refusal

Note:

Water level in well screen al
0.77m depth below ground
surface on Oct. 16, 2008.

+3,x3: g‘“mt,’?’,s referto 3% STRAIN AT FAILURE
enSmVlly



MISS_MTO C8-1120-014-2000.GPJ ON_MOT GDT 7/25/07

Foundalion Design

Sensitivity

SHOUEEE 0511200142000 RECORD OF BOREHOLE No 06-304 1oF1  METRIC
W.P. 252-99-00 LOCATION N 5001154.1; E 337098.7 ORIGINATED BY D.J.S.
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm 1.D. Hollow Stem Auger COMPILEDBY _ N.BHS.
DATUM _Geodetic DATE Seplember 21, 2006 CHECKEDBY __ M.C.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | ¢ . 4 [RESISTANCE PLOT R ouof e | REWARKS
MOISTURE =
= o |22] 8 20 40 60 80 100 |UMT  contenr WMT| 5 O &
Slul 4 | 2128 2 ; : 4 . ' We w w | 38 | craNsiE
ELEV RSTRIETION 13| 8| 2|25 & [SHEARSTRENGTHKPa s T RIRLTION
DEPTH g | |l 2 28| = [o UNCONFINED  + FIELDVANE Y %)
== z |g° & |e QuickTRIAXIAL X REMOULDED| WATER CONTENT (%)
129.4 GROUND SURFACE w 20 40 60 80 100 25 50 75 kNim® |GR SA SI CL
189 Sdlr{TOPSOJL Ezz
0z CLAYEY SILT with silty sand seams rehs
and layers 1 129
Very stiff 1]
Brown )
Maist r
128.2 ' SS |7
12 SILTY CLAY (Wealhered Crust) 5%e
Very stiff 7 128
Grey brown ]
Wet [
{l‘
7
lf/' 2 SS &
1
7 127
3| ss| 8
9
1]
126.3 797
31 SILTY s{LAY 77
Very sti
Grey 777 I B 126
Wet %
’
f‘”
7
Kird
] 5 ss| 8
b5 125
1248 423
4.6 Sandy SILT, some gravel and clay
(TILL)
Compact 6 | S8 14
Grey
124.2 Wet
52 End of Borehole
Auger Refusal
+3.X3: Numbers refer to 03% STRAIN AT FAILURE



MISS_MTO 08-1120-014-2000.GPJ ON_MOT.GDT 7/25/07

Foundalion Design

=Golder
~#Associates
PROJECT 0511200142000 RECORD OF BOREHOLE No 06-305 1oF1  METRIC
W.P. 252-99-00 LOCATION N 5001189.0; E 337096.1 ORIGINATED BY _D.J.S.
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm |.D. Hollow Stem Auger COMPILED BY N.B.H.S.
DATUM _Geodeti DATE September 21, 2006 CHECKED BY M.I1.C.
SOIL PROFILE SAMPLES | o | w |RG R or T ON Al -
w 2 plastic MATURAL oypl & EMARKS
=2 5 MOISTURE = a
= w |25 @ 20 40 60 80 100 [“MT  contENT z9
2% YIZE| = : s L X : W w w | 2 | GRAINSIZE
ELEV olp| # a |2a © |SHEAR STRENGTH kPa
DESCRIPTION == x | £z = —_— DISTRIBUTION
DEFTH é 5 t > 8 o g O UNCONFINED + FIELD VANE 'Y (%)
£z z [€C| © |e QUCKTRIANIAL X REMOULDED WATER CONTENT (%)
129.7 GROUND SURFACE w 20 40 60 80 100 25 50 75 wim® lGR SA SI CL
0.0 Silty TOPSOIL Egg
120.4 Dark brown ==
03 CLAYEY SILT with silty sand layers W1
Very stiff MU
Brown //,
Moist a2 129
//:’:
M 1| ss | 7
.M
1l 1
i
128.0 1l b 20
1.7 SILTY CLAY (Wealhered Crust) 4 ss 8 i
Very stiff 59% 2 A 4
Grey brown ney o
Wet yiie
4977
?% 3| 88 7
# 127
7%
5y
126.6 7%
31 Sandy SILT, some gravel and clay,
occasional sand seam and cobble
(TILL) 4 88 9
Loose to compact
Gre
Wel 126
5| 88 1
125
6 | 58 27
124.7 7
5.0 End of Borehole
Auger Refusal
Nole:
Walter level in open hole
at 1.95m depth below
ground surface upon
completion of drilling
Sept. 21, 2006
" 3| x3. Numbers refer lo o 3% STRAIN AT FAILURE

Sensitivity



Foundation Design

MISS_MTO 08-1120-014-2000 GPJ ON_MOT.GDT 7/25/07

Sensitivity

T RECORD OF BOREHOLE No 06-306 101 METRIC
W.P. 252-99-00 LOCATION N 5001213.9; E 337098.2 ORIGINATED BY D.J.S.
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm 1.D. Hollow Stem Auger COMPILED BY N.B.H.S.
DATUM _Geodetic: DATE September 21, 2006 CHECKED BY M.L.C.
SOIL PROFILE SAMPLES | o by [OYNAMC SONE FENETRATION
i I pLasTic NATURAL o0 £ REMARKS
E2] & LASTIC moisure  MOUP = T A
= o |28 @ 40 60 100 M CONTENT Z9
A wilzg| z ¢ : . ; : W W w | 38 | cransize
ilg| ¥ J|2a8 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION |2l & | (2 = e DISTRIBUTION
DEPTH S S| E| 3|38 £ |© UNCONFINED  + FIELDVANE Y %)
= | = zZ [£°]| @ |e QUICKTRIAXIAL x REMOULDED| WATER CONTENT (%)
129.8 GROUND SURFACE u 20 40 60 80 100 25 50 i) kNfm* |GR sA SI cL
88 Silty TOPSOIL ===
12981 Dark brown ==
0.2 CLAYEY SILT wilh silty sand layers
Very stiff ’
Brown
Moist 1
b 129
(1M
: /r 1 S5 g (] 0 54 33 13
128.5 d
1.3 SILTY CLAY, occasional silty sand %
seam (Weathered Crust) 7
Very stiff % %
Grey brown
Wet ’é’ 2|ss| 7 | X | 128 R
)
%55
7
1971 3| ss 8 o
27 Sandy SILT, seme gravel and clay, 127
occasional cobble (TILL)
Compact to dense
Brown lo grey
et a | ss | =50 o 12 34 42 12
126.0
38 End of Borehole
Auger Refusal
Note:
Waler level in open hole
at 1.83m depth below
ground surface upon
completion of drilling
Sept. 21, 2006.
3| X 3. Numbers refer to o 3% STRAIN AT FAILURE



MISS_MTO 06-1120-014-2000.GPJ ON_MOT GDT 7/25/07

Foundalion Design

PROJECT  0641120.014.2000 RECORD OF BOREHOLE No 06-401 10F1  METRIC
W.P. 252-99-00 LOCATION N 5001217.8: E 336913.7 ORIGINATED BY _D.J.S.
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm 1.D. Hollow Stem Auger COMPILED BY N.B.H.S.
DATUM _Geodelic DATE Seplember 25, 2006 CHECKED BY M.I.C.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT ‘-Z:_}_____ TR - REMARKS
2| 3 PLASTIC woisTuRe  HOUDI | %
=1 o 28] 2 20 40 60 80 100 [|“MT  content UMT| Z O &
pas| = z W, w w, =2 GRAIN SIZE
ELEV - 2|8 ¢ |3 |25| & [sHEaRSTRENGTHKPa e 0 W] T | SN
DEPTH BESGRIFHCN = S| £ | 5 |38]| £ |o UNCONFINED  + FIELD VANE Y %)
A z [g© G |e QUICKTRIAXIAL X REMOULDED| WATER CONTENT (%)
129.7 GROUND SURFACE i 20 40 60 80 100 25 S0 75 kM/m® |GR SA SI CL
0.0 ASPHALTIC CONCRETE
Crushed stone (FILL)
02 \Gray
Sand and graveld, occasional cobble
FILL)
Loose 129
Brown L]
1.0 SILTY CLAY and CLAYEY SILT with 4% 1 55 6 L= 0 13 63 24
silty sand layers 9955
Very stiff # h 4
Brawn Ay
Molst 2855
128.0 % 128
1.7 SILTY CLAY (Wealhered Crust) Gy
Very stiff 4 2 88 13 J——
Grey brown v
Wet 1
%
0y
%
3| 8s 5 o
Vi 127
4
0%
1/‘/'
j/’ |
5;1, 4 ss 6 l
126.1 7
3.6 SILTY CLAY [
Very stiff /; 126
Grey ]
Wel Ko
] s | e | PH
%
i /1
%%
5! ¥
hass +
7% 125
LAY
4l 6 | SS 3 o
55%e
7
4
[ /’
14
zi ] +
2% 124
4] +
nY
;/f/
7
1234 954
6.3 Sandy SILT, some gravel and clay d 7 q
] *
e
1229|  Grey “/ 123
&8 End of Borehole
Auger Refusal
Nole:
Water level in open hole
at 1.34m depth below
ground surface upon
completion of drilling
Sept. 25, 2006.

+3' 3. Numbers refer to

0,
ek 03% STRAIN AT FAILURE
Sensilivity



MISS_MTO 08-1120-014-2000. GPJ ON_MOQT GDT 7/25/07

Foundalion Design

Sensitivity

4= Golder
Associates
BEHGHEF 0511200142000 RECORD OF BOREHOLE No 06-402 1oF 1 METRIC
W.P. 252-99-00 LOCATION N 5001303.5; E 336883.5 ORIGINATED BY _D.J.S.
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm L.D. Hollow Stem Auger COMPILED BY N.B.H.S.
DATUM _Geodetic DATE Seplember 15, 2006 CHECKED BY M.L.C.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o w  |RESISTANCE PLOT
H o g _ PLASTIC noroae  touo| | b REM:RKS
51 & T E A 2 40 60 80 100 CONTENT Z Q o
+2 = RAIN SIZE
ELEV Z|%| w| 3 |25| S [SHEARSTRENGTHKPa i . ol e -
DESCRIPTION L2 e 2|zg| & —_— DISTRIBUTION
DEFTH I Fl =138 < | © UNCONFINED + FIELD VANE . ¥ (%)
el = z |£°| @ [e QUCKTRIAXAL X REMOULDED| WATER CONTENT (%)
129.1 GROUND SURFACE 4 20 4 60 0 1% i i kNm® |GR SA S| CL
A ity Ti =
B8] gty FOPOL Z 129
0.2 Sandy sill, gravel and peal, some =
clay, occasional cobble (FILL)
Loose
Brown
Moist
128.0 - - 1]ss| s 128
11 Sandy sill, trace clay, organic maller, =
glass and gravel (FILL)
Loose
127.6
= Dark grey ]
15 n / %752
SILTY CLAY (Weathered Crust) ’ s
Very stiff K A 2| ss 12
Grey brawn ’ 7
Moist "'/.ré 127
¥
uuss
}‘/5/
] 3 | ss 5 B
I/,/ E
]
¥ ,.
& P,
555 . 126 o
1258 9% s
3.3 SILTY CLAY % 4 S5 T
Very stilf 497
Grey g
Wet % %Y
)
] s | ss | s 125 —
95
Il ¥
veee
f;’;
4] 6| S8 7 -
9991 =
%9 = 124
= :.
f"’,',
f’/ +
L]
1233 4 At
58 Sandy SILT, some gravel and clay,
cccasional cobble
Loose / 123
Grey gg
Wet
] T 58 4
122.1 ]
7.0 End of Borehole
Auger Refusal
Note:
Water level in well screen al
0.25m deplh below ground
surface on Oct. 16, 2006.
+ 3| x3. Numbers refer to o 3% STRAIN AT FAILURE



-1120-014-2000.GPJ ON_MOT GDT 7/25/07

MISS_MTO 08

Foundation Design

PROJECT __06-1120-014-2000

RECORD OF BOREHOLE No 06-403

METRIC

W.P. 252-99-00 LOCATION N 5001350.1; E 336869.2 ORIGINATED BY D.J.S.
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm 1.D. Hollow Stemn Auger COMPILED BY N.B.H.S.
DATUM _Geodetic DATE September 26, 2006 CHECKED BY M...C.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g g RESISTANCE PLOT vavo| & | Remarks
= o 22| 3 20 40 60 80 100 M| £ o &
S|E w22 z L | w | 22 | cramsize
lm| # 3|25 O |SHEAR STRENGTH kPa
ELEY DESCRIPTION = o (22| E —— DISTRIBUTION
DEPTH HEIEAEAEE < | O UNCONFINED  + FIELD VANE Y %)
g zZ |2O| @ |e QUICKTRIAXIAL X REMOULDED| WATER CONTENT (%)
ki =2 o 60 80 100 s
1287|  GROUND SURFACE 2 4@ kNm® |GR SA SI CL
0.0 PEAT ==
Dark brown =
128.3
128.1 CLAYEY SILT, some sand
06 SILTY CLAY (Weathered Crust) vy
Very stiff )
Grey brown #
Moist “e SS | 16
a'/
b
#
;/; s
4955 ss | 8
%
126.6 1797
21 SILTY CLAY 2
Stiff 1o very stiff 7
Grey %
Wet ss 6
g
205
(4
e
i1 5
44
# 1
By 55 5
1]
1;;;
//r
%% X +
44
997 i
xﬁ /
5ans
A
v 5
% ss | 10
1236 7
5.1 Sandy SILT, some gravel and clay,
occasional cobble (TILL)
Loose
Grey
Wet ss| 9
1226 %
6.1 End of Borehole
Auger Refusal

Numbers refer to
Sensitivily

03% STRAIN AT FAILURE



Foundalion Design

MISS_MTO 06-1120-014-2000 GPJ ON_MOT GDT 7/25/07

. RECORD OF BOREHOLE No 07-404 10F1  METRIC
W.P, 252-99-00 LOCATION N 5001411.2; E 336873.9 ORIGINATED BY _J.D.
DIST HWY 7 BOREHOLE TYPE __Power Auger 108mm 1.D. Hollow Stem Auger COMPILED BY JM.
DATUM _Geodetic DATE March 19, 2007 CHECKED BY M..C.
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES | & w o [RESISTANCE PLOT NATURAL e (1 memarits
el 2 PLASTIC LiQuID o
=z umr - MASTURE - raml E &
B w |25 @ 20 40 60 B0 100 CONTENT z9
g @ |2 E| 2 v - : l L Wp w w | SE [ cransize
ELEV Ela| & | 2 |258| & [SHEARSTRENGTHKPa .5 bISTRIBUTION
DEPTH DESCRIPTION E E|E| 3 3 &| = |o UNCONFINED + FIELD VANE Y %)
E | = z |g° G |e QUICKTRIAXIAL X REMOULDED| WATER CONTENT (%)
1287|  GROUND SURFACE 5 2 40 @ 8 10 %0 kNm® |GR SA sI CL
0.0 TOPSOIL Ee=
128.3 FZ2
0.4 Silty fine SAND ;
Brown !
128.0 128
Sandy SILT Tt
1218 Brown -
9 Mo 41| ss | 14 o
SILTY CLAY (Weathered Crust) yes
Very sliff nee
Grey brown
Moist 1o wel 7
i
47 127
1] 2 S8 15 =
{11 #
126.6 9%
21 SILTY CLAY
Very stiff 7455
Grey // %
Moist to wet 7
] 3 | ss | 10 0
41
W 126
'/
.-‘,f
f‘//’
oY
il 4 | ss 7 o
{4
9454
1]
745 125
A
vl L]
77
1245 Hs|ss|7 o
42 Layered SILTY CLAY and CLAYEY %’
SILT %47
Very stiff %%
G nes
Wel v 124
6| ss| s H-=—
;.';"
/’/;
123.2 naze
55 Sandy SILT, some gravel, trace to ;
some clay (TILL) 7] 85 | 22 123 o
Compacl lo dense -
Grey
Wet
8 S8 44
122.2
6.6 End of Borshole
Auger Refusal

+3,x38; Numbersreferto 3% grpay AT FAILURE
Sensitivily



Foundation Design

PROJECT  06-1120-014-2000 RECORD OF BOREHOLE No 06-501 1 OF 1 METRIC
W.P. 252-99-00 LLOCATION N 5001350.9; E 336624.2 ORIGINATED BY D.J.S.
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm LD. Hollow Stem Auger COMPILEDBY __ NBH.S.
DATUM _Geodetic DATE September 27, 2006 CHECKED BY M.I.C.
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES o W RESISTANCE PLOT HATERAL = REMARKS
gaol § PEsSTe woisture MEUIOL - F %
= w |=5| & 20 40 60 B0 100 CONTENT z9
9! @ ] = g bt 1 1 1 i 1 Wy w W, > E GRAIN SIZE
LBl w2 ]e S |SHEAR STRENGTH kPa
ELEV DESCRIPTION = e | 2 |z2]| E —_— DISTRIBUTION
DEFTH 2 S| £ | 3 |38| £ |o UNCONFINED  + FIELD VANE ¥ %)
2 s z [g° G |® QUICKTRIAXIAL % REMOULDED| WATER CONTENT (%)
129.2|  GROUND SURFACE e 20 40 6 80 100 D 50 b kNim' |GR SA SI CL
I P. ===
1288 TOFSOIE === 129
Silty sand, some gravel (FILL)
03[ \& /" Bz
128.6 Silty TOPSOIL ===
0.6 ~Dark brown TH
’ CLAYEY SILT with sand and silly M
sand layers 240
Very stiff 1) A 4
Brown ] 1 ss 7 -
Moist to wet .«:_,-" 128
LT
127.7 il
15| SILTY CLAY (Wealhered Crust) 7
Very stiff 5
e v 2| ss | e
]
45
v
% i 127
5
/’}
s 3|85 | 15
5555
£
Ay
¥ ’," 126
4|ss| 7
594
1255 5%
37|  SILTY CLAY #ae
Very stiff %22
Grey g s
Wet ’Zw 35
4
15| ss | 7
1
wane
124.0 7 124

MISS_MTO 06-1120-014-2000.GPJ ON_MOT.GDT 7/25/07

52 Sandy SILT, some gravel and clay,
occasional cobble (TILL)

Very dense / 2] 55 | =80
Grey
Wel

1231
6.1 End of Borehole
Auger Refusal

Note:

Water level in open hole
at 1.01m depth below
ground surface upon
completion of drilling
Sept. 27, 2006.

4 3' X 3: Numbers refer lo

Dt 03% STRAIN AT FAILURE
Sensitivily



Foundalion Design

MISS_MTO 06-1120-014-2000.GPJ ON_MOT GDT 7/25/07

I — RECORD OF BOREHOLE No 06-502 10F 1  METRIC
W.P. 252-99-00 LOCATION N 5001380.4; E 336851.7 ORIGINATED BY _D.J.S.
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm L.D. Hollow Stem Auger COMPILED BY N.B.H.S.
DATUM _Geodetic DATE Seplember 26, 2006 CHECKED BY M.I.C.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o J [RESISTANGEPLOT = prasTic NATURAL - iqyp) = | REMARKS
=] 5 MOISTURE &
= w |[£8] & 20 40 60 80 100 [|“MT conrenr LMTl SO 5
=% g |=gl = gomrronrp= e e w w [ S8 | cransie
ELEV alf| w| 3 |25| 8 [SHEARSTRENGTHKPa
BESCRIPTION pal - Z|z8] E p——————————t DISTRIBUTION
DEPTH 2|35| £ | 5 |38 < [0 UNCONFINED  + FIELDVANE Y %)
E|= z |9 © [e QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
129.1 GROUND SURFACE w 20 40 60 80 100 25 50 75 kNfm® |GR SA 81 GL
0.0 Silty TOPSOIL e 129
Dark grey =
128.7 ===
04|  CLAYEY SILT, some sand
1g8.4|  Brown
07|  SILTY CLAY (Wealhered Crust) %
Very stiff # %
Grey brown 27 %
Moist 1| S5 | 8 128 )
947
¢ ]
1
any
’-/
] 2| ss | 10 H—=—
1]
9524 127
77
47
126.4 P 3| ss| o .
27|  SILTY CLAY %58
Very stiff #
Grey 7
Wet #nre 126
; 1]
i a|ss| 7 l
nee
5
7
1]
2 4
7 125
+
124.2 5 ss | 14 o 10 48 33 9
49 Sandy SILT, some gravel and clay
(TILL) 124
Compact
Grey
Wet 6| 85 | 22
1235
586 End of Borehole
Auger Refusal
+3,x3; Numbersreferto 3% grpa AT FAILURE

Sensitivity



Foundation Design

MISS_MTO 08-1120-014-2000.GPJ ON_MOT GDT 7/25/07

=Golder
Associates
PROJECT  061120.014.5000 RECORD OF BOREHOLE No 07-503 10F1  METRIC
W.P. 252-99-00 LOCATION N 5001425.3; E 336859.7 ORIGINATED BY _J.D.
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm I.D. Hollow Stem Auger COMPILED BY JM.
DATUM _Geodetic DATE March 19, 2007 CHECKED BY M.I.C.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W |RESISTANCE PLOT =_ NATURAL REMARKS
Fel & T woisture  M3URI b A
5 o @ g ol 2 2 bt g0 bl 5 @ GRAIN SIZE
gl = :
ELEV T|8| w | 2|25| & [SHEARSTRENGTHkPa 2 a . £
= DESCRIPTION |12 & z |2 = O] DISTRIBUTION
DEPTH w HE c > 13 3 < | © UNCONFINED + FIELD VANE Y %)
= z |§°| © | QuckTRIAWAL x RemMOULDED| WATER CONTENT (%)
1289)  GROUND SURFACE = 20 40 60 BO 100 25 % 75 kim® [GR SA SI CL
0.0 TOPSOIL m==
1285 =
0.4 SILTY CLAY (Weathered Crust) ;%
Very stiff
Grey brown nans
Moist ;;
% 128
] 1| ss | 10
r414
” 1l
A > | ss
1]
994 s 127
4
2977
(4] ¥
;.r: 3| ss ¥
126.0 5
28] SILTYCLAY v 126
Very sliff “
Gray v
i 5
Most ] o | ss | s
o
7
.
;"‘, 125
;5’ 5|85 | @
77
124.5 %77
4.4 Layered SILTY CLAY and CLAYEY 9ee
SILT #ey
5 Grey e
. Maist to wel
4.9 Sandy SILT, some gravel, trace o 6 88 & 124
some clay (TILL)
Compact to dense
Grey
Wet
7| 58 33
123.0
59 End of Borehole
Auger Refusal
+3| % 3, Numbers refer to o3% STRAIN AT FAILURE

Sensilivity



MISS_MTO 06-1120-014-2000.GPJ ON_MOT.GDT 7/25/07

Foundation Design

PROJECT 06-1120-014-2000 RECORD OF BOREHOLE NO 06'601 1 OF 1 METRIC
W.P. 252-99-00 LOCATION N 5001154.4; E 337011.9 ORIGINATEDBY _D.J.S.
DIST HWY 7 BOREHOLE TYPE _ Power Auger 108mm L.D. Hollow Slem Auger COMPILED BY NBHS.
DATUM _Geodetic DATE Seplember 19, 2006 CHECKED BY M.I.C.
SOIL PROFILE SAMPLES | | 8 |emroed o erTon
5 7 NATURAL | iy [ REMARKS
2] & T MOSTURE el & &
5| o |$8| @ 20 40 80 80 100 CONTENT z Q e
ol 2 X
ELEV a|d| w| 2 |25| & [SHEARSTRENGTHkPa i W " E
DESCRIPTION ==l 5| 2|2 [ —————y DISTRIBUTION
DEPTH 2S£ | 5 |38| £ [0 UNCONFINED  + FIELD VANE Y (%)
E | = zg° @ |e QuIcKTRIAXIAL X REMOULDED| WATER CONTENT (%)
129.5|  GROUND SURFACE i 20 40 60 80 100 2% 50 75 km® |GR SA SI CL
0.0 Silty sand and gravel, some clay
(FILL)
Dark brown
1289 129
06 CLAYEY SILT LA
Very stiff I
Brown
1284  Wel Wl 1| ss | 4 o
11| SILTY CLAY (Wealhered Grust) 772
Very stiff 9
Grey brown (1
Wet 4 128
ﬁ%
i 2 | ss | 7 |
uere
44
2
1]
;ﬁ’;
%7 127 *
{44
rv 3| ss 7 o
v 11
L1
5
¢
g
o a | ss | s e—H
;,” 126
% 11
9477
1256.5 +
40 Inferred SILTY CLAY %
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FIGURE 2

GRAIN SIZE DISTRIBUTION
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FIGURE 4

GRAIN SIZE DISTRIBUTION

Unweathered Silty Clay to Clay
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GRAIN SIZE DISTRIBUTION

FIGURE 8

Sandy Silt and Silty Sand Till
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APPENDIX A

OPERATIONAL CONSTRAINT



OPERATIONAL CONSTRAINT

Special Provision

Protection of Subgrade Soils at the County Road 17 Interchange

In order to limit disturbance to the sensitive clayey subgrade soils that will be exposed within the
embankment footprints at the County Road 17 Interchange site, following stripping of any fill
material or topsoil:

e The Contractor shall minimize travelling over the clayey subgrade soils.
¢ The initial layers of embankment fill should be placed as soon as possible following the
stripping of fill material or topsoil.



