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FOUNDATION INVESTIGATION AND DESIGN REPORT
SERVICE ROAD I'C UNDERPASS
HIGHWAY 11, BURK’S FALLS TO SOUTH RIVER, ONTARIO
G.W.P. 759-93-00, W.P. 5321-03-01, SITE 44-412

Geocres Number: 31E-198

PART I: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual findings obtained from a foundation investigation at the Service
Road I/C Underpass structure over re-aligned Highway 11 near the village of South River, Ontario.
Golder Associates Ltd. (Golder) carried out a previous preliminary investigation in the vicinity of
the site for a different alignment and different structure arrangement. The factual data from that
investigation is not directly applicable to the current design but has been taken into consideration in
developing the subsurface model,

The purpose of the investigation was to explore the subsurface conditions at the site and, based on
the data obtained, to provide a borehole location plan, borehole logs, stratigraphic profile and
cross-sections and a written description of the subsurface conditions. A model of the subsurface
conditions was developed through considering a combination of the data from the previous Golder
investigation and the data obtained in the course of the present investigation.

Thurber carried out the investigation as a sub-consultant to Marshall Macklin Monaghan, under the
Ministry of Transportation Ontario (MTO) Agreement Number 5005-A-000188.

2 SITE DESCRIPTION

The site is located at the intersection of the new alignment of Highway 11 and Service Road, in the
Township of Machar, Ontario (Mainline Station 15+787.980). This location is approximately 2 km
north of the centre of the village of South River,

The site is located in an area of rolling terrain characterized by bedrock outcrops and glacial drift of
variable thickness. Locally, the terrain exhibits relatively steep slopes. Large diameter boulders
are present at several locations at ground surface near the bridge site. The bedrock is typically
Precambrian granitic gneiss and gabbro of the Central Gneiss Belt of the Canadian Shield and the
shallow overburden soils are typically non-cohesive outwash or basal till deposits.

General drainage in the area is to the southwest, towards the South River, Locally, however, west
and east of the bridge site, there are low-lying areas where drainage is poor and the land is mantled
by deposits of organic soils. These organic deposits do not affect the immediate bridge site.
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The area is heavily wooded and development is sparse.

3 SITE INVESTIGATION AND FIELD TESTING

The site investigation and field testing for this project were carried out between May 27 and
May 29, 2003 and September 8 and September 29, 2003. The site investigation consisted of
drilling and sampling a total of sixteen boreholes to depths ranging from 1.3m to 18.4m. The
boreholes were numbered 412-1 to 412-14, 412-17 and 412-20. In addition to the boreholes drilled
by Thurber, seven boreholes were drilled by Golder as part of the preliminary design assignment.
The results of the investigation carried out by Golder are summarized in Appendix C. The bridge
alignment has been modified since the preliminary investigation program carried out by Golder.
The boreholes drilled by Golder are more than 100m from the revised proposed bridge alignment
and are of limited value to the current investigation program.

Surveyors from Marshall Macklin Monaghan Ltd. marked the borehole locations in the field.
Thurber obtained utility clearances prior to any drilling being carried out.

All-Terrain Drilling Limited of Waterloo, Ontario supplied a CME 75 drill rig mounted on a
Nodwell tracked carrier and conducted the drilling, sampling and in-situ testing operation. Auger
and tricone drilling techniques were used to advance the boreholes. Overburden samples were
obtained using a split spoon sampler in conjunction with Standard Penetration Testing (SPT). At
least two boreholes within each of the threc foundation elements were advanced 3 m into bedrock
by diamond coring.

Standpipe piezometers were installed at each of the foundation elements in boreholes BH412-2,
BH412-13 and BH412-14.

A member of Thurber’s technical staff supervised the drilling and sampling operations on a full
time basis. The supervisor logged the boreholes and the recovered samples and processed the
samples for transport to Thurber’s Oakville office.

On completion of drilling and sampling, the boreholes without piezometer installations were
backdilled using drill cuttings. Details of the piezometer installations are provided in Table 3.1 on
the following page.

A summary of the borehole information is presented in Table 1.

4 LABORATORY TESTING

All recovered soil samples were subjected to Visual Identification (VI) and to natural moisture
content determination. The results of this testing are shown on the Record of Borehole sheets in
Appendix A.

Selected samples were subjected to gradation analysis (sieve test). Since only deposits of non-
cohesive soils were encountered overlying bedrock, no other laboratory testing was deemed

L]
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necessary. A total of 20 samples were sclected for these tests and the results are shown on the
Record of Borehole sheets in Appendix A and on the plots in Appendix B.

Table 3.1 — Piezometer Installation Details

Piezometer Details

Piezometer | Tip Depth/
Location Elevation Completion Details

()

Piezometer with 1.5 m slotted screen installed with sand to
3.7 m, bentonite seal from 3.7 m to 3.4 m, drill cuttings from
412-2 5.5/363.3 | 3.4 mto 0.9 m, bentonite seal from 0.9 m to 0.3 m and drill
cuttings from 0.2 m to ground surface, bentonite seal at
surface.

Piezometer with 1.5 m slotted screen installed to 14.1 m
412-13 14.1/354.0 | with native sand backfill (borehole collapse) to ground
surface.
Piezometer with 1.5 m slotted screen installed to 184 m
412-14 18.4/346.4 | with native sand backfill (borehole collapse) to ground
surface.

5 DESCRIPTION OF SUBSURFACE CONDITIONS

51 General

Reference is made to the Record of Borehole sheets in Appendix A. Details of the
encountered soil and rock stratigraphy are also presented on the “Borehole Locations and
Soil Strata” and “Soil Strata” drawings inserted at the end of the report. A description of
the stratigraphy is given in the following paragraphs.

In general terms, the site was found to be underlain by topsoil, a relatively thin deposit of
silt in the low-lying areas east and west of the bridge site, sand and Pre-Cambrian bedrock.

5.2 Topsoil

Dark brown, moist, sandy topsoil was encountered in all boreholes to depths of 100mm to
400mm.
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5.3 Silt

A layer of silt was encountered underlying the topsoil at the west abutment and west
approach and also at the east approach. It was not encountered at the east abutment or pier
locations.

At the west abutment and west approach, the silt extended to depth ranging from 1.3 to
2.2 m, corresponding to Elevation 367.6 to Elevation 366.4. At the east approach, where
the ground surface is lower, the silt extended to a depth of 2.2 m, comresponding to
Elevation 359.8.

This material is non-plastic and contains trace of organics, some sand to sandy, brown and
grey. The bottom of the silt layer contained a clay content of 10% to 15% in some of the
boreholes at the west abutment. The SPT blow count values typically ranged from 20 to 60,
with most values larger than 40, reflecting dense to very dense state. At BH412-6 and
BH412-20, isolated SPT values of 10 and 3 were obtained. The moisture content ranged
from 15% to 21%.

Grain size distributions for selected samples are shown on the Record of Borehole sheets
and in Figures B2 and B3 in Appendix B.

5.4 Sand

A layer of brown sand was encountered below the topsoil or silt layer in all boreholes,
except in boreholes BH412-5, BH412-6, BH 412-7 and BH412-20, where it was absent.

At the west abutment and west approach, the sand extended to depths of 1.7 to 3.7 m,
corresponding to Elevation 367.0 to Elevation 364.9. The thickness of the sand layer at
this location ranged from 0.2 to 0.3 m. At the pier, the sand extended to depths of 9.7 to
11.4 m, corresponding to Elevation 358.3 to Elevation 356.8. The thickness of the sand
layer at this location ranged from 9.5 to 10.9 m. At the east abutment, the sand extended to
depths of 11.2 to 14.8 m, corresponding to Elevation 351.2 to Elevation 350.0. The
thickness of the sand layer at this location ranged from 11.0 to 14.7 m.

The sand is described as very fine to coarse grained, with variable amounts of silt, gravel,
cobbles and boulders. The presence of boulders was confirmed by coring at some of the
boreholes and their locations and dimensions are shown on the borehole logs.

The sand was found to be typically in a dense to very dense state. The SPT values were
typically larger than 30 and very often in excess of 50 blows for 100mm penetration of the
split spoon. Resistance to drilling advance and high blow count values (SPT more than
100) encountered in most boreholes and at different elevations were attributed to the
presence of cobbles and boulders. Relatively low SPT values were encountered in some
boreholes at depths less than 2m or below the groundwater table where the bottom of the
borehole was disturbed by the upward flow of water up the hollow stem auger or casing.

[
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Grain size distributions for selected samples are shown on the Record of Borehole sheets
and in Figures B1, B4, B5 and B6 in Appendix B.

5.5 Bedrock

The soils described above were found to be underlain by granitic gneiss or gabbro bedrock
of the Pre-Cambrian Canadian Shield. The bedrock was proved by coring in Boreholes
412-2, 412-7, 412-8, 412-9, 412-10, 412-11, 412-12, 412-13, 412-14 and 412-17. The
bedrock surface was inferred from refusal to auger penetration in other boreholes drilled at
this site.

The bedrock is relatively shallow at the west abutment (approximate EL.368.7) and it dips
eastward along the bridge alignment to approximately 15m depth (approximate EL.350.5)
at the East Abutment.

Core recovery in the bedrock ranged from 80% to 100% and the RQD values ranged from
30% {near the surface) to 100% and for the most part lay between 80% and 100%. Based
on the RQD values, the bedrock quality is generally good to excellent.

The condition of the joints ranged from planar to uneven and were generally rough though
some smooth, planar joints were noted. The joints were mostly tight with no infilling or
secondary weathering material.

Strength values of the intact rock obtained from Point Load Tests in selected rock cores
ranged from 41MPa to 350MPa, with most values larger than 200MPa. The rock is
generally described as very strong to extremely strong. A summary of the Pont Load Test
results is presented in Table 2.

5.6 Water Levels

The groundwater levels observed at the standpipe piezometers are summarized in Table 1
and shown on Drawing “Borehole Locations and Soil Strata” and indicate that the
groundwater flow along the bridge alignment is eastward. The groundwater level is
approximately 0.5m, 3.8m and 2.0m below the existing ground surface at the West
Abutment, Centre Pier and East Abutment, respectively. The proposed alignment for
Hwy11 will be slightly above to lower than the observed groundwater levels.

All groundwater observations at this site are short term and the levels are expected to
fluctuate seasonally and afier severe weather events.

THURBER
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6 MISCELLANEOUS

All-Terrain Drilling Ltd. of Waterloo, Ontario supplied a CME 75 drill rig mounted on a tracked,
Nodwell carrier. The crew from All-Terrain performed the drilling and sampling operations under
the direction of technical staff from Thurber.

Donald Parent, B.Sc. of Thurber obtained utility clearances, supervised the drilling and sampling
operations and logged and sampled the boreholes.

Alastair E. Gorman, P.Eng, M.Sc. of Thurber prepared the report.

Paulo J. Branco, P.Eng., Ph.D. of Thurber, a Designated principal Contact for MTO Foundations
Projects reviewed the report.
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FOUNDATION INVESTIGATION AND DESIGN REPORT
SERVICE ROAD I/C UNDERPASS
HIGHWAY 11, BURK’S FALLS TO SOUTH RIVER, ONTARIO
G.W.P. 759-93-00, W.P. 5321-03-01, SITE 44-412

Geocres Number: 31E-198

PART 2: ENGINEERING DISCUSSION AND RECOMMENDATIONS

7 INTRODUCTION

This report presents interpretation of the geotechnical data in the factual report and presents
geotechnical design recommendations to assist the design team to select and design a suitable
foundation system for the proposed structure.

The proposed underpass structure will be 88m long and will have two spans. Each span will be
approximately 44 m long and the structure will be skewed at 29°.

The Highway 11 mainline at the structure will be in a cut with maximum depth of 6m at the
centreline of the Southbound Lane. The cut will be in the overburden soils except near the west
abutment where it the bedrock surface is anticipated to be 3m above the bottom of the east ditch.

At the west abutment, the finished grade will be 373.2 and the mean ground surface elevation is
368.8, resulting in an approach embankment in the order of 4.4 m high.

At the east abutment, the finished grade will be at 371.5 and the mean ground surface elevation is
363.6, resulting in an approach embankment in the order of 7.9 m high.

The discussion and recommendations presented in this report are based on our understanding of the
project and on the factual data obtained in the course of the investigation presented herein.

8 STRUCTURE FOUNDATIONS

8.1 General

The proposed bridge for this site will consist of a two-span underpass structure with a total
of three foundation elements: two abutments and one pier. The Highway 11 mainline will
lie in a cut up to 6m deep.

The elevations at which bedrock was encountered at the three foundation elements are
summarized in Table 1.

L
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8.2 Foundation Alternatives

This section discusses the feasible foundation alternatives, provides geotechnical design
parameters and recommends a preferred foundation scheme.

Initial consideration was given to the following foundation types:
= Spread footings
*  Driven piles
* Caissons (drilled shaft piles)

A comparison of the foundation alternatives based on advantages and disadvantages of
each is included in Appendix D. An analysis of the options indicates that driven piles and
caissons were eliminated from consideration as being unnecessary and impractical.
Accordingly, the recommended foundation type at this site is spread footings and these
could be designed either to bear on the bedrock or on engineered fill pads.

The ground conditions at this site are not considered favourable for an integral abutment
design. Semi-integral abutment design utilizing footings is feasible.

8.3 Spread Footings

8.3.1 General

Based on the subsurface stratigraphy encountered at this site and the vertical alignment of
the highway, it is recommended that the structure be supported on footings bearing on the
bedrock at the West Abutment, on dense to very dense sand or on bedrock at the Centre
Pier and on engineered fill at the East Abutment.

8.3.2 West Abutment

OPSD 201.01 permits a vertical face for mainline rock cuts. However, it is recommended
that the forward toe of the West Abutment foundation lie behind a line projected up at
1H:2V from the toe of the rock cut to a maximum offset of 1 m behind the crest of the rock
cut.

The top of rock varies from Elevation 366.3m to elevation 367.6m across this foundation,
as shown elsewhere in this report. In practical terms, the underside of the concrete footing
should be designed to lie above the local top of rock and the difference made up using
mass concrete fill. Typically, the footing may be stepped down across the width of the
structure to accommodate changes in the elevation of the top of bedrock.

The top surface of the bedrock should be stripped of all overburden and be cleaned. All
shattered and loosened rock fragments should be removed from the footprint of the footing
or mass concrete fill,

.

|
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The stability of the rock cut in front of the West Abutment should be protected as
described in Section 10.

Rock excavation is expensive and un-necessary excavation of bedrock should be avoided
where practical,

Bearing Resistance on Bedrock

The West Abutment footings bearing on sound bedrock should be designed on the basis of
a geotechnical resistance of up to 10,000 kPa at factored ULS for vertical, concentric loads.
In the case of eccentric or inclined loading, the geotechnical resistance must be calculated
as illustrated in the CHBDC Clause 6.7.3 and Clause 6.7.4. The design of the footing may
be governed by other considerations such as sliding resistance or overturning moment.

The SLS condition will not govern for footings founded on bedrock.

The same value of resistance may be used where mass concrete of suitable strength is
poured in neat contact with a clean, sound bedrock surface.

Horizontal Resistance on Bedrock

The horizontal resistance may be carried out using a value of 0.7 for the ultimate friction
factor of concrete poured on rock.

If the frictional component is insufficient, the horizontal resistance may be increased by
dowelling into the rock mass. Dowels are considered to be comparatively short steel bars
that may be assumed to provide only shear resistance. If vertical resistance in tension is
required, rock anchors should be included in the design.

The dowel may be considered as acting as a fully embedded pile in the rock and hence will
fail when the ultimate lateral resistance of the rock or grout is exceeded. Using a lower
bound value of 20 MPa for the strength of the rock or grout, an ultimate horizontal
resistance of 1.5 MN may be assumed for a 50 mm steel dowel embedded 500 mm into the
rock. The depth of embedment is measured below the bearing surface prepared to receive
the concrete footing.

The shearing resistance of the selected dowel must be checked structurally.

8.3.3 Pier

The pier foundation will be situated in a cut, approximately 6m below the existing ground
surface. The top of rock varies from Elevation 357.7m to elevation 358.6m across this
foundation, 9.6m to 10.7m below the existing ground surface, as shown elsewhere in this
report. Assuming that the underside of the foundation will be situated below the anticipated
frost penetration depth, 1.9m below final grade, it is anticipated that the underside of the
footing will be in the order of 1.7m to 2.8m above the top of bedrock.

[
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In order to detect the presence of and to allow for the removal of large boulders that may
be present beneath the footing, the overburden soils should be excavated to 0.5m below the
underside of the footing and backfilled with engineered fill.

Alternatively, the excavation may be deepened to the top of bedrock for the footing to bear
directly on the bedrock surface.

Beanng Resistance on Very Dense Sand

If a footing bearing on earth is selected for the pier, it must be design to bear at or below
Elevation 364.0 and be designed on the basis of a geotechnical resistance of 900 kPa at
factored ULS and 600 kPa at SLS for vertical, concentric loads. In the case of eccentric or
inclined loading, the geotechnical resistance must be calculated as illustrated in the
CHBDC Clause 6.7.3 and Clause 6.7.4.

The SLS resistance value has been based on a maximum settlement of 25 mm. Differential
settlement is not expected to exceed 20 mm in a 6 m span.

Horizontal Resistance on Very Dense Sand

The horizontal resistance may be calculated using a value of 0.65 for the ultimate friction
factor of concrete poured on the very dense sand.

Bearing Resistance and Horizontal Resistance on Bedrock

The vertical and horizontal resistance for a pier footing founded on the bedrock are the
same as those provided for the west abutment. The founding elevation for a footing on
bedrock at the pier averages 357.8, but varies from 356.2 at the northeast corner to 358.6 in
the middle portion of the footing.

834 East Abutment

The proposed Service Road profile results in the underside of the east abutment footing
lying approximately 1 m above the existing ground surface at the south end of the east
abutment. In view of this situation and the relatively looser soil at the soil end of the
footing, a spread footing bearing on native soil is not considered feasible and it is
recommended that the spread footing be supported on an engineered fill pad,

If an engineered fill pad is used at this site, all topsoil and loose native sand should be
stripped. The highest elevations at which the engineered fill may be founded are 364.0 at
the north end and 361.0 at the south end. The engineered fill should consist of OPSS
Granular “A” compacted in accordance with OPSS 501 and conforming to the geometry
illustrated in Figure 1.

[
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Bearing Resistance on Engineered Fill

Provided a minimum footing width of 2m is maintained, a footing bearing on the
engineered fill may be designed for the following concentric, vertical geotechnical
resistance:

Factored ULS: 900kPa
SL.S: 400kPa

In the case of eccentric or inclined loading, the geotechnical resistance must be calculated
as illustrated in the CHBDC Clause 6.7.3 and Clause 6.7.4.

Horizontal Resistance on Engineered Fill

The sliding resistance of mass concrete poured on a compacted Granular “A” pad may be
computed on the basis of an ultimate friction factor of 0.7.

8.4 Frost Cover
The provision of frost cover for footings founded on sound bedrock is not required.

If footings are founded on engineered fill, or native earth material, frost protection should
be provided. This may take the form of 1.9 m of earth cover over the footing base
{founding elevation).

9 EXCAVATION AND BACKFILL

91 General

All excavation must be carried out in accordance with the Occupational Health and Safety
Act (OHSA). For the purposes of the OHSA, the native sand at this site is classed as
Type 2 soil above the water table and Type 4 soil if below the water table.

9.2 Foundations

The excavation and backfilling for foundations must be carried out in accordance with
SP 902501, A copy of this special provision is included in Appendix D

9.3 Earth Excavation

In addition to SP 9028501, a NSSP should be included in the contract alerting the
Contractor to the possible presence of cobbles and boulders in the overburden.

r -
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9.4 Rock Excavation

Where quantities of rock have to be removed, it is anticipated that the Contractor may elect
to use blasting methods. The rock excavation should be carried out in accordance with the
NSSP included in Appendix D.

It is important that the blasting procedures incorporate methods of reducing damage to the
founding surfaces. Such methods may include, though not necessarily be limited to, line
drilling, pre-splitting and cushion blasting.

Any damage to the founding surfaces on bedrock must be made good prior to constructing
the foundation. Section 10 below, Rock Cut, discusses inspection and repair.

10 ROCK CUTS

A rock cut in the order of 4 to 6 m high will be required along the west side of Hwy11-SLB and in
front of the West Abutment.

The rock cut in front of the West Abutment should conform to OPSD 201.020. The cut face may
be inclined either vertically or at a slope of 1H:4V,

Depending on the location, orientation and height of the rock cut with respect to the pattern of
joints or fractures in the rock mass, potentially unstable rock wedges may exist below the abutment
foundation.

After excavation of the rock cut in the vicinity of the structure, the Contractor should scale all
loosened rock from the face and should retain a rock slope stability expert to examine the cut.
Where the wall of the rock cut below the foundation develops potentially unstable wedges or where
over-break occurs, the Contractor should place mass concrete fill or install rock bolts as required.
The remedial work should be designed by and carried out under the direction of the rock slope
stability expert hired by the Contractor. The contract should include an NSSP to this effect.

11 GROUNDWATER CONTROL

The excavation for the foundation elements will be cartied out below the groundwater levels
observed in the standpipe piezometers at the west abutment and at the pier. The construction of the
footings must be carried out in the dry and the base of the excavation must not be disturbed prior to
pouring of concrete. Therefore unwatering of the excavations will be required. The unwatering
should be carried out in accordance with OPSS 902S501.

The design of unwatering systems is the responsibility of the Contractor, but systems that could be
considered are described below.

I
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West Abutment

The footing base will lie on bedrock, thus disturbance of the footing base is not an issue but there
must be no ponded water in the footing base when the concrete is poured. Thus, the Contractor
should consider a scheme to intercept and divert seepage from the overburden and to remove any
water that does accumulate in the footing base.

Pier

At the pier, the excavation will penetrate 3 to 6 m below the water table, depending on the
foundation option that is selected.

If a footing bearing on earth is selected, it will be important for the Contractor to implement a
scheme that will draw the groundwater level down below the footing level prior to excavation and
maintain a dry footing base during construction. Drawdown of the groundwater is also required in
order to maintain stable excavation slopes. A suitable system may consist of vacuum well-points.

If a footing bearing on bedrock is selected, disturbance of the founding surface will not be an issue,
but the footing base must be unwatered prior to concreting. Also, to maintain stable sides in the
excavation, it will be necessary for the Contractor to either draw down the groundwater or to
constructed a supported excavation.

Drawing the groundwater down to the rock surface using wellpoints may not be feasible and the
Contractor may elect to install sheeting,

I the Contractor elects to install wellpoints from the existing ground surface, eductor wells may be
required on account on the depth to which the water must be drawn down.

The soils at this site will become unstable and may beil or heave if excavation is carried out under
the groundwater table without prior unwatering. Consequences of excavating below the
groundwater level include but are not limited to: loss of base stability and the loss of soil bearing
resistance, loss of stability in the slopes and consequent sloughing and flow into the excavation.
An NSSP should be included in the Bid Documents to alert Bidders to the fact that the soils will be
unstable below the groundwater table and to advise them of the potential consequences.

Suggested wording for inclusion in the NSSP is given in Appendix E.

12 APPROACH EMBANKMENTS

The approach embankments for this structure will be constructed on either exposed bedrock or
deposits of dense to very dense non-cohesive soils overlying bedrock. These soils will
satisfactorily support the approach fills at this site, which are not expected to exceed 9 m in height.
The foundation materials will provide adequate protection against global stability failure of earth
fill and rock fill embankments constructed with side slopes of 2H:1V and 1.25H:1V, respectively.

[
]
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The immediate approach embankments should be constructed using non-cohesive fill. The tops of
the embankments will also experience settlement resulting from consolidation of the fill and
settlement in the underlying soils. At the west approach, the embankment should not exceed 4.4 m
in height and is constructed over shallow overburden on bedrock, the total settlement of the top of
the embankment is estimated to be 50 mm. At the east approach, the embankment will be up to
8 m high and will be constructed over sand deposits up to 15 m deep. In this case the settlement
under the embankment is estimated to be approximately 20 mm and the consolidation of the fill is
estimated to lead to a further settlernent of 80 mm. In both cases, if non-cohesive fill is used, the

- settlement s will be immediate in nature and should be complete shortly after construction of the
embankments has been completed. Long term consolidation settlement will not be an issue at this
site.

The global, internal and surficial stability of the approach embankment fill will depend on the slope
geometry but also to a large degree on the material used to construct the embankment. If the
embankment is constructed of blast rock fill, it may be assumed that the side slopes will be stable at
inclinations no steeper than 1.25H:1V, Embankments constructed using granular material, select
subgrade material and most earth materials will have stable side slopes at inclinations no steeper
than 2H:1V,

Embankment construction should be in accordance with OPSS 206, as amended by Special
Provision “Amendment to OPSS 206, December 19937, dated November 2002 and included in
Appendix D.

Where earth fill embankments are higher than 6 m, berms must be incorporated in the slopes in
accordance with OPSD 202.010. According to current MTO Northeastern Region policies, where
rock fill embankments are higher than 6 m, mid-height berms must be included in the design. The
berms should be a minimum of 2 m wide and extend for the length of the embankment where the
height exceeds the stipulated maximum.

Earth fill embankment slopes must be provided with erosion protection in accordance with
OPSS 572.

13 RETAINED SOIL SYSTEMS

Retained soil system (RSS) walls may be used at this site. A conventional concrete abutment will
be required for the contemplated design but RSS could be used for wing walls and other retaining
structures.

RSS walls should be specified to be “High Performance” and “High Appearance”. The contract
drawings should include information on the longitudinal alignment of the wall in plan, the top and
base elevations of the wall in profile, cross-sectional space constraints and an NSSP for the RSS
wall.

an
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The levelling pad for the RSS wall may be formed directly on the exposed bedrock, mass concrete
fill, dense to very dense sand or on a pad of engineered fill. Engineered fill should be designed in
the same manner as the engineered fill to support foundations as described elsewhere in this report.
The geotechnical resistance of the bedrock, dense to very dense sand or engineered fill is as stated
elsewhere in this report.

The foundation under the RSS wall will be bedrock, or engineered fill overlying bedrock. In either
case, the global stability of the wall will be satisfactory. If the RSS levelling pad may span from
bedrock to native soil or engineered fill, the designers should be alerted to the possibility of
differential settlement.

The internal stability of the RSS should be analyzed by the supplier/designer of the proprietary
product selected for this site.

For walls founded on bedrock, settlements will be negligible. The settlement of a wall founded on
the native sand or on engineered fill pad is expected to be less than 25 mm and to occur essentially
as the RSS is constructed.

14 BACKFILL TO ABUTMENTS

In the case of semi-integral abutments (integral abutment is not a feasible option for this site),
backfill to the abutment should be granular material. In cases where the approach embankment
consists of rock fill, the backfill to the abutment wall should consist of OPSS Granular “B” Type IL

In the case of a conventional abutment rock backfill can be permitted. A NSSP is required to
specify grading limits for the rock fill. The rock fill used as backfill to the abutment should be
limited to fragments no greater than 300 mm and including adequate spalls to fill voids in the rock
fill.

In all cases where the approach embankment consists of rock fill and granalar backfill to the
abutment wall is used, the granular backfill should consist of OPSS Granular “B” Type II.

The backfill to the abutment walls should be in accordance with OPSS 902 as amended by Special
Provision 902S01. Granular backfill should be placed to the extents shown in OPSD 3501.000,
and rock backfill should be placed to the extents shown in OPSD 3505.000.

Compaction equipment to be used adjacent to retaining structures should be restricted in
accordance with OPSS 501.06.

The design of the abutment should incorporate a subdrain as shown in OPSD 3501.000 or
QPSD 3505.000, as applicable.

THURBER
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15 EARTH PRESSURE

Earth pressures acting on the structure may be assumed to be triangular and to be governed by the
characteristics of the abutment backfill. The pressures should be computed in accordance with the
CHBDC but generally are given by the expression:

Py =K*(yh +q)

Where:

Py, = horizontal pressure on the wall (kPa)

K = earth pressure coefficient (see below)

v = unit weight of retained soil (see table below)

h = depth below top of fill where pressure is computed (m)
q = value of any surcharge (kPa)

In accordance with Clause 6.9.3 of the CHBDC, a compaction surcharge should be added. The
magnitude should be 12 kPa at the top of fill and decreasing to 0 kPa at a depth of 2.0 m for
Granular B Type I or 1.7 m for Granular A or Granular B Type II.

Earth pressure coefficients for backfill to the abutment wall are dependent on the material used as
backfill. Typical values are shown in Table 13.1.

In conventional design, the use of a material with a high friction angle and low active pressure
coefficient (e.g. Granular A, Granular B Type II) might be preferred as it results in lower earth
pressures acting on the wall. In the case of integral or semi-integral abutments, material with a
lower passive pressure coefficient (e.g. Granular B Type I) might be preferred as it results in lower
forces acting on the ballast wall as the wall moves toward the soil mass.

The factors in the table above are “ultimate” values and require certain movements for the
respective conditions to be mobilized. The values to use in design can be estimated from
Figure C6.9.1 (a) in the Commentary to the Canadian Highway Bridge Design Code.
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Table 13.1 — Earth Pressure Coefficient (K)
Earth Pressure Coefficient (K)
OPSS Granular A or OPSS Granular B Type I Rock Fill
OPSS Granular B Type 11 {Limited to 300 mm size)
Condition $p=35°7 =228 kN/m’ | ¢=132° v=212KN/m’® ¢ =42°, vy =19 kN/m’
Horizontal Sloping Horizontal Sloping Horizontal Sloping
Surface Surface Surface Surface Surface Surface
Behind Behind Behind Behind Behind Behind
Wall Wall Wall Wall(ZH:1 Wall Wall(2H:1
(2H:1V) V) V)
Active
0.2 0.40%* . 43% . 0%
(Unrestrained Wall) ! 031 043 02
At rest {Restrained . _ R
Wall) 0.43 0.47 0.33
Passive (Movement _ . i
Towards Soil Mass) 37 33 50

* For wing walls.

16 SEISMIC CONSIDERATIONS

For design purposes, the site is treated as lying in Seismic Zone 2.

16.1 Seismic Design Parameters

The following seismic parameters should be used for design::

¢ Velocity Related Seismic Zone 2
* Zonal Velocity Ratio 0.1
s Acceleration Related Seismic Zone 2
s Zonal Acceleration Ratio 0.1

¢ Peak Horizontal Acceleration 0.11

The Soil Profile Type at this site has been classified as Type I. Thus, according to Table
4.4.6.1 of the CHBDC, a Site Coefficient “S” of 1.0 should be used in seismic design.

[
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16.2 Embankment Stability and Spread

The structure foundations and approach embankments will bear either on bedrock or on
dense to very dense sand and there is no potential for soil liquefaction of the foundation
soils.

The embankments themselves will be constructed above groundwater and are not
considered to be in danger of liquefaction.

Some toe failure may occur but it is expected to be of limited nature and readily repairable.

103 Retaining Wall Dynamic Farth Pressures

In accordance with Clause 4.6.4 of the CHBDC, retaining structures should be designed
using active (Kag) and passive (Kpg) earth pressure coefficients that incorporate the cffects
of earthquake loading.

In calculating the values of (Kag) and (Kpg), the following geotechnical parameters were
used:

= 35° for OPSS Granular A or Granular B Type II

¢
o = 32° for OPSS Granular B Type I
o = 42° for rock fill

o

= 50% of ¢

Where ¢ = the angle of internal friction of the backfill and & = the angle of friction
between the wall and the backfill.

The seismic earth pressure coefficients to be used in design at this site are shown in
Table 16.1 at the end of the text.

CONSTRUCTION CONCERNS

During construction, the Contract Administrator should employ experienced geotechnical staff to

observe construction activities related to foundation construction.

Potential construction concerns include, but are not necessarily limited to:

L]

The potential for the development of unstable rock wedges under the west abutment footing

Lowering of the groundwater for excavation and construction of the foundation elements will
be required. It is critical that the base of the excavation remain undisturbed throughout the
excavation and construction of the footings.

LI
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18 CLOSURE

This report has been prepared based on the factual geotechnical data presented in the first Part 1 of
the report, on Thurber’s understanding of the project requirements and on the preliminary General
Arrangement drawing provided by Marshall Macklin Monaghan,

Engineering analysis and report preparation were carried out by Alastair E. Gorman, P.Eng.

The report was reviewed by Paulo J. Branco, P.Eng., a Designated Principal Contact for MTO
Foundations Projects.

THURBER ENGINEERING LTD.

D

Alastair E. Gorman, P.Eng.,

Senior Foundations Engineer.

Paulo J. Branco, P.Eng.

CF

Designated Principal Contact for MTO Fou

[

THURBER



H3gdnHl

UL

7

SPOOM TOYV sexe
‘[[eA S} JO JUOL] WE OBJINS [RJHOZLION © SOWNSSE o580 oA1ssed 0qes() Pue 9qOuouoN 1)y

. . . w2 (293])
€670 £9°0 6570 WO IV
0Tl 01 ¥s ¥ €9 €9 #(193]) aarsseq
1€°0 £2°0 $5°0 £eo S¥0 00 ¥V eapoy
(AT'HD) _— (AT:HD)
(A1:HD)
[lep purgeq M purysg lep purges | [Tepy purgeg
aoelIng pulgey s0BHNG 12 pUrgag 20e1mg s0eImg 20B1INg
Sumdorg TeIgoZLIoN] ooepng Jurdois | emozuon Suidorg [BIUOZLIOF]
uonIpuo)d
oLT=Q SE=0
oIZ=¢ STr=¢ W91 =Q TE=9 11 2d4],
I o0y [ 9dAL g remuBin $SJ0 | Ie[nuein) IO ¥ Je[nueis)
Suipeo] axenbireq 10] () JUSINIIS0 ) SINSSALT BT

uS1sa( AMUSIAG 0] STUIDIIJA0,) danssaad ey

['91 31qe.L.



March

TED35146 .DWG

. 2004

GRANULAR'A’

CROSS-SECTION

2( LI
/ [
1m MIN A 1m MIN
t - BUILD UP TO THIS
2 7 e ot el . N 1 LEVEL THEN CONSTRUCT
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J SURFACE

LONGITUDINAL SECTION
NOT TO SCALE

NOTES:

1. REMOVE TOPSOIL AND OR SOFT SUBSOIL UNDER AREA OF COMPACTED
GRANULAR 'A' AND EARTH FILL.

2. PLACE GRANULAR 'A' AND EARTH FILL TO BOTTOM OF FOOTING LEVEL,
COMPACTED ACCORDING TO O.P.S.8. 501.

3. CONSTRUCT CONCRETE FOOTING.

4. PLACE REMAINDER OF GRANULAR 'A' AND EARTH FILL AS REQUIRED.

5. SOURCE M.T.C. 1982.
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[
53
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14-2312-Service-BH data

Site Number 44-412 - Service Road I/C Underpass
Point Load Test Results

Depth ucs
feet Inches m Is50 MPa
BH412-11
32 10 10.59 13.61 326.64
33 6 10.56 11.06 265.44 Average Minimum Maximum
35 0 10.67 12.76 3086.24 254 117 327  MPa
36 0 10.97 4.89 117.36
BH412-12
33 6 10.56 13.18 316.32 }
37 0 11.28 12.97 311.28 Average Minimum Maximum
314 31 316 MPa
BH412-9
35 6 11.47 1.7 40.8
37 4 11.61 13.61 326.64 } Average Minimum Maximum
39 0 11.89 134 3216 230 41 327  MPa
BH412-10
33 8 10.56 12.33 295.92
35 0 10.67 11.48 27552 } Average Minimum Maximum
37 2 11.44 12.55 301.2 291 278 301 MPa
BH412-13
35 Q 10.67 12.76 308.24
38 0 11.58 12.12 280.88
42 6 13.30 14.48 347.04 Average Minimum Maximum
44 9 14.16 6.8 163.2 279 163 347  MPa
45 3 13.97 11.91 285.84
BH412-14
51 0 15.54 7.87 188.88
54 6 16.96 13.82 331.68 Average Minimum Maximum
55 9 17.51 4.47 107.28 209 107 332 MPa

PLT  — TABLE 2
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Appendix A

Record of Borehole Logs
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SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

TEXTURAIL CLASSIFICATION QF SOILS

CLASSIFICATION PARTICLE SIZE VISUAL IDENTIFICATION

Boulders Greater than 200mm same

Cobbles 75 to 200mm same

Gravel 4.75 to 75mm 5 to 75mm

Sand 0.075 to 4.75mm Not visible particles to Smm

Silt 0.002 to 0.075mm Non-plastic particles, not visible to
the naked eye

Clay Less than 0.002mm Plastic particles, not visible to
the naked eye

COARSE GRAIN SOIL DESCRIPTION (50% greater than 0.075mm)

TERMINOLOGY PROPORTION

Trace or Occasional Less than 10%

Some 10 to 20%

Adjective (e.g. silty ot sandy) 2010 35%

And (e.g. sand and gravel) 3510 50%

TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)

DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPTV N’
STRENGTH (kPa) VALUE

Very Soft 12 or less Less than 2

Soft 1210 25 2t04

Firm 2510 50 4t08

Stiff 50 to 160 8to 15

Very Stiff 100 to 200 15 to 30

Hard Greater than 200 Greater than 30

NOTE: Hierarchy of Soil Strength Prediction 1) Laboratory Triaxial Testing

2) Field Insitu Vane Testing
3) Laboratory Vane Testing
4} SPT value

5) Pocket Penetrometer

TERMS DESCRIBING DENSITY (COHESIONLESS SQILS ONLY)

DESCRIPTIVE TERM SPT “N” VALUE
Very Loose Less than 4
Loose 4to 10

Compact 1010 30

Dense 30to 50

Very Dense Greater than 50

LEGEND FOR RECORDS OF BOREHOLES

SYMBOLS AND 5SS Split Spoon Sample WS Wash Sample AS Auger (Grab) Sample
ABBREVIATIONS TW Thin Wall Shelby Tube Sample TP Thin Wall Piston Sample

FOR PH Sampler Advanced by Hydraulic Pressure PM Sampler Advanced by Manual Pressure
SAMPLE TYPE WH Sampler Advanced by Self Static Weight RC Rock Core SC Seil Core

Undisturbed Shear Strength

Sensitivity =
Remoulded Shear Strength
- Water Level
Cpen Shear Strength Determination by Pocket Penetrometer

SPT ‘N’ Value Standard Penetration Test ‘N’ Value — refers to the number of blows from a 63.5kg hammer free falling a
height of 0.76m to advance a standard 50 mm outside diameter split spoon sampler for 0.3 m depth into undisturbed ground.
DCPT Dynamic Cone Penetration Test ~ Continuous penetration of a 50 mm outside diameter, 60° conical

steel point attached to “A” size rods driven by a 63.5 kg hammer free falling a height of 0.76 m. The resistance to cone
penetration is the number of hammer blows required for each 0.3 m advance of the conical point into undisturbed ground.



UNIFIED SOILS CLASSIFICATION

GROUP
MAIJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GwW Well-graded gravels or gravel-sand mixtures, little or
GRAVEL no fines.
AND GP Poorly-graded gravels or gravel-sand mixtures, little
GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures.
GRAINED GC Clayey gravels, gravel-sand-clay mixtures.
SOILS sSwW Well-graded sands or gravelly sands, [ittle or no
SAND AND fines.
SANDY Sp Poorly-graded sands or gravelly sands, little or no
SOILS fines.
SM Silty sands, sand-silt mixtures.
sC Clayey sands, sand-clay mixtures.
ML Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CL Inorganic clays of low to medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (W, <30%).
GRAINED W <50% CI Inorganic clays of medium plasticity, silty clays.
SOILS (30% < W < 50%).
OL Organic silts and organic silty-clays of low plasticity.
MH Inorganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, elastic silts.
CLAYS CH Inorganic clays of high plasticity, fat clays.
Wy > 50% OH Organic clays of medium to high plasticity, organic
silts.
HIGHLY Pt Peat and other highly organic soils.
ORGANIC
SOILS
CLAY SHALE
SANDSTONE
SILTSTONE
CLAYSTONE
COAL




EXPLANATION OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION

SYMBOLS

Fresh (FR) No visible signs of weathering.
Fresh Jointed (F.J) Weathering limited to the surface of major Pz
discontinuities. ///////% CLAYSTONE
Skightly Weathered Penetrative weathering developed on open discontinuity | r———me—ry
(SW) surfaces, but only slight weathering of rock material. -~ —-"1 SILTSTONE
Moderately Weathered Weathering extends throughout the rock mass, but the
{(MW) rock material is not friable. SANDSTONE
Highly Weathered Weathering extends throughout the rock mass and the
(HW) rock is partly fiiable. COAL
Completely Weathered  Rock is wholly decomposed and in a friable condition,
(CW) but the rock texture and structure are preserved. Bedrock (general)
DISCONTINUITY SPACING STRENGTH CLASSIFICATION
Rock Approximate Uniaxial Field Estimation
Bedding Bedding Plane Spacing Strength Compressive Strength of Hardness*
(MPa) (psi)
Very thickly bedded Greater than 2m Extremely Greater than ~ Greater than ~ Specimen can only
Strong 250 36,000 be chipped witha
Thickly bedded 0.6 to 2m geological hammer
Medium bedded 0.2 to 0.6m Very Strong  100-250 15,000 to Requires many
36,000 blows of geological
Thinly bedded 60mm to 0.2m hammer to break
Very thinly bedded 20 to 60mm Strong 50-100 7,500 to Requires more than
15,000 one blow of
Laminated 6 to 20mm geological hammer
to break
Thinly Laminated Less than 6mm Medium 25010500 3,500t0 Breaks under
Strong 7,500 single blow of
TERMS geological
hammer.
Total Core Recovery:  Core recovered as a percentage | Weak 5.0t025.0 75010 3,500 Canbepeeledbya
(TCR) of total core run length. pocket knife with
difficulty
Solid Core Recovery:  Percent Ratio of solid core of Very Weak  1.0105.0 150 to 750 Can be peeled by a
(SCR) tull cylindrical shape pocket knife,
recovered. Expressed with crumbles under
respect to the total length of firm blows of
cofe run. geological pick.
Rock Quality Total length of sound core Extremely 0.25t0 1.0 35t0 150 Indented by
Designation: recovered in pieces 0.1m in Weak thumbnail
(RQD) length or larger as a percentage (Rock)
of total core run length.
Uniaxial Compressive  Axial stress required (o break
Strength (UCS) the specimen
Fracture Index: Frequency of natural fractures
(FI) pet 0.3m of core run,

[—
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@ _lMinistry Etf . —
ransportation
Ontaric D D
THURRER
RECORD OF BOREHOLE No BH 412-1 10F 1 METRIC
WP 5321-03-01 LOCATION M 50798857 E 3143840 (SERVICE ROAD ¥C Underpass) ORIGINATED BY _DP
HWY 1 BOREHOLE TYPE _ Hollow Stern Augers COMPILED BY _ 8§
DATUM _Geodetic DATE 25.09.03 - 25.09.03 CHECKED BY PJBAL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E ; RESISTANCE PLOT - RATURAL Loun - REMARKS
w MIASTURE I
5 |23 8 B 40 80 B0 100 |"™M cams W EF &
2|8 W 8|3E 2 |sHEAR STRENGTH PE wp w we| 58 | cramsize
ELEV DESCRIPTION =2 %— Zlzg| E a e G DISTRIBUTION
CEPTH < | = > |38 < |© UNCONFINED + FIELD VANE ¥ @)
E z Z|EC| L |® QUCKTRIAAL x 1ABVANE | WATER CONTENT (%)
2686 f 20 40 BC BO 100 20 40 60 Wm3 jGR SA S CL
08 sandy TOPSOIL -~
3g8.3|  Dark =
o4 Wet
ST, some sand to sandy, some 268
clay, trace arganics
Compact to Very Dense
Grey 11 85| 51 g
Moist
{MEL-nonplastic)
367
2 88 24 g
Brown o 0 4 81 15
36641 wet L]
2.2 SAND, very fine to fine grained, some
gravel, irace siit
Compact 3185 | 22 386 o 1262 25
Brown {St+CL)
Wet
4| 85 | 24 o
364.8 365
a7 END OF BOREHOLE AT 3.73m.
AUGER REFUSAL AT 3.73m,
WATER LEVER AT £.3m ABOVE
GROUND SURFACE UPON
COMPLETION.
PROBABLE BEDROCK
BOREHOLE OPEN O 2.13m,
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
20
3 ., 3. Numbers refer to
RRERARE ‘5{1%5 (%) STRAIN AT FAILURE

Sensitivity



CNTMT4 412SERVICE.GPJ 22/09/04

1I\£‘iinislry gf " E:—E]j
ransportation
Onlarin THURBEA
RECORD OF BOREHOLE No BH 412-2 10F1 METRIC
W.P. 5321-03-01 LOCATION N5 079 876.7 E 314 395.8 (SERVICE ROAD I/C Underpass) ORIGINATED BY ©pP
HWY 14 BOREHOLE TYPE _ Hollow Stemn Augers/NW Casing/NQ COMPILED BY 55
DATUM _Geodetic DATE 22.09.03 - 22.09.03 CHECKED BY PJBAIL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES : 4 [RESISTANCE PLOT masne | MEURRL o £ | REMARKS
w MOISTURE = I
= w|=Z| 8 20 4 &0 82 100 UMT amar WMT 5 O &
=% wlzgt z ' et bt wp w w| P8 | cransize
LELEV. DESCRIPTION Ele| e | I[85 2 [HEARSTRENGTHKPa —o—— DISTRIBUTION
DEFTH S|3| £ | 3[2&] £ | UNCONFINED  + FIELD VANE y )
El= Z2|EOl @ |8 QUCKTRAXAL x LABVANE | WATER CONTENT (%)
368.8 ] 20 40 80 B0 100 20 40 60 m? |GrR sA 81 CL
008 sandy TOPSOIL — ]
Dark —
368.3 Wat —
0.5 SILT, socme clay, trace sand, trace
gravel
Very Dense to Compact 358
Grey lo Brown 1 S5 50 a
Moist
{ML-nonplastic}
288 | 2 367 G 1 8 77 12
3666
2.2 SAND, very fine to fine grained, some 3 s P
3663 gravel
25 Very Dense 05 °
Grey 1 | RUN 366
Wet RUN#1
BEDROCK, GRANITIC GNEISS, TCR=98%,
while, crange and black, fresh to SCR=98%,
slightly weathered, very strong to RQD=78%
extremely strong
2 | RUN 385
RUN#2
TCR=58%,
SCR=81%,
RQD=71%
364
3 | RUN
RUN#3
TCR=100%,
3633 SCR=100
55 END OF BOREHOLE AT 5.46m, RQD=85%
Piezometer installation consists of
18mm diameter Schedule 40 PVC pipe
with a 1.52m sfotted screen.
WATER LEVEL READINGS:
DATE DEPTH{m)
14441/ 03 ¢.51

-+

3

X

3,

Numbers refer to
Sensitivity

20
15%5 (%) STRAIN AT FAILURE




ONTMT4 412SERVICE.GPJ 22/08/04

Ministry of
Transportation

—
[0

Cnlario ToReER
RECORD OF BOREHOLE No BH 412-3 10F 1 METRIC
WP 5321-03-01 LOCATION N 5078 875.2 E 314 384.5 (SERVICE ROAD I/C Underpass) ORIGINATED BY DP
HWY i1 BOREHCLE TYFE _ Hollow Stem Augers COMPILED BY S8
DATUM _Geodetic DATE 25.09.03 - 25.00.03 CHECKED BY PJS/IL
DYNAMIC CONE PENETRATION
E ) 3 PLASTIC MOISTURE LicIo - I
5 wl|Ed| @ 20 40 60 80 00 "™ comw M| 5O &
9 Bl ul =l =z 1 1 L ! L wp w wp :g GRAIN SIZE
ELEV DESCRIPTION =l 3|85 | 2 |SHRARSTRENGTHKPa L C— DISTRIBUTION
DEPTH 213 £l S 23] T |o UNCONFINED  + FIELDVANE ¥ o)
E]# Z|2O] @ |e QUOKTRIEXIAL x LABVANE | WATER CONTENT (%)
460.7 w w 20 40 €0 80 100 20 40 80 wm3 |GR SA SI CL
0.0 — ]
3685 Sandy TOPSOIL —
0.2 Dark
Wel
ST, some clay, trace sand
Dense 368
Grey
Maist 1]ss | # b 0 5 8313
{ML-nanplastic)
3673
15| Sily SAND, very fire grained, some 1; l 2 ss | a0
6T wood -
7 Very Dense 025
Brown
Moist
END OF BOREMHOLE AT 1.7m.
AUGER REFUSAL AT 1.7m.
PROBABLE BEDROCK
BOREHOLE DRY ON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TQ SURFACE.
+3 x 3. Numbers refer to 15,?’?,5
" Sensilivity 17 (%) STRAIN AT FAILURE




ONTMT4 412SERVICE.GPJ 22/08/04

Ministry of L.
Transportation D D
Ontarie TORBER
RECORD OF BOREHOLE No BH 412-4 10F 1 METRIC
W.P. 5321-03-01 LOCATION N5 079 872.8 E 314 392.7_(SERVICE ROAD #C Underpass) CRIGINATED BY _Dp
HWY ER BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY 55
DATUM _Geodetic DATE 25.09.03 - 25,09,03 CHECKED BY PJBAL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W IRESISTANCE PLOT NATLRAL REMARKS
Hal I a_ PLASTIG LIGUD E
k o |l28] 3 2 4 s e 0 W s owip £D &
2|Euw| S|2E| B [srearsromie P " vi| g | GRAINSIE
ELEV DESCRIPTION | e | 2|28| 2 a o DISTRIBUTION
DEPTH < | = |28 £ |© UNCONFINED  + FIELDVANE y ()
E 2 Z|EO| @ | QUICKTRIAXIAL x LABVANE | WATER GONTENT (%)
2667 o 20 40 60 B8O 100 20 40 60 kwm?2 |GR SA 51 CL
0o TopsorL =
Dark —
3683 Wat o
05 SILT, sandy to some sand, trace clay,
trace gravel, frace organics 368!
Dense to Very Dense ™
3?“;" 1] ss | 41 o 132 58 10
015!
{ML-nonplastic)
367.0 367 b
1.8 SAND, some gravel, trace siit 24 88 =8 o
356.6 Very Dense
21 Brown /
Moist
END OF BOREHOLE AT 2.08m.
AUGER REFUSAL AT 2.08m,
PROBABLE BEDROCK
BOREHOLE OPEN TO 1.22m,
WATER LEVEL IN OPEN BOREHOLE
AT 0.91m DEPTH UPON
COMPLETICN.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TG SURFACE.
20
3 .3, Numbers refer to
RS 15 (o) STRAIN AT FAILURE

Sensitivity




Ministry of
V Transportation

o
[

ONTMT4 4128ERVICE.GPJ 22/09/04

Oniari[) THURBER
RECORD OF BOREHOLE No BH 412.5 10F 1 METRIC
W.P. 5321-03-01 LOCATION N5 079 867.4 € 314 389.9 (SERVICE ROAD I/C Underpass} ORIGINATED BY DpP
Hwy 11 BOREHOLE TYPE __Hollow Stem Augers COMPILED BY _ 88
DATUM _Geodetic 25.09,03 - 25.09.03 CHECKED BY PJB/IL
SOIL PROFILE SAMPLES |, w |RYNAMIC CONE PENETRATION
E o o Raste SRR o £ REMARKS
= wlZ2] @ 0 40 8 80 100 [T omew M| 58 &
9 4izgl z e e S wp w wo| S8 | GraNsize
ELEV. BESCRIFTION = 2 w | o5 'g SHEAR STRENGTH kPa - DASTRIBLTION
DEPTH % |2 E 3|55 = |o UNCONFINED  + FIELDVANE v %)
E = Z|€O| U |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
3685 m 20 40 B0 80 100 20 40 80 m? |GR 8A S1I CL
001 ropsolL =]
368,3]  Dark =
04| et
SILT, some sand
Very Dense
Brown
Moist ss | 58 b
{ML-nonplastic)
367.1
15| END OF BOREHOLE AT 1.52m.
AUGER REFUSAL AT 1.52m,
PROBABLE BEDROCK
BOREHOLE DRY AND OFEN ON
COMPLETION,
BOREHCLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
+3 53, Numbers refer to 155
A %% (%) STRAIN AT FAILURE

Sensitivity




ONTMT4 4128ERVICE.GPS  22/08/04

Ministry of
V Transportaticn

[
00

Ontafio THLIF SR
RECORD OF BOREHOLE No BH 412-6 10F 1 METRIC
W.P. 5321-03-01 LOCATION N 5079 862.2 E 314 385.1 (SERVICE ROAD I/C Underpass) CRIGINATED BY _DF
HWY 11 BOREMOLE TYPE _ Hollow Stern Augers COMPILEDBY 8§
DATUM Geodetic 25.09.03 - 25.08.03 CHECKEL BY PJBLIL
DYNAMIC CONE PENETRATIGN
SOIL PROFILE SAMPLES - # RESISTANCE PLOT 2\‘ e MR - - REMARKS
Ha MOISTURE - I
= al=Z| 8 26 40 B0 80 W e M S 3 &
9l ul2g] z b wp w w | 58 | cransze
ELEV (gl w | 3|aE| & {SHEARSTRENGTH kPa
DESCRIPTION = | 2 Flzel| = | DISTRIBUTION
BEBTH Z|2 ;9_: 5|28 = |o UNCONFINED  + FIELDVANE %)
El= |20 @ {® QUCKTRIAXAL x LABVANE | WATER GONTENT (%)
4689 @ a 20 40 60 80 20 40 60 GR SA S CL
0.0
3686 E::(SO"'
02\ puor
Sandy SILT, trace grave!
Loose
Brown
Wet ss | 10 o
367.6 {ML-nonplastic)
13| ENDOF BOREHOLE AT 1.27m.
AUGER REFUSAL AT 1.27m.
WATER LEVEL AT GROUND
SURFACE .
BOREHOLE OPEN ON
COMPLETION.
PROBABLE BEDROCK
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
RAERCRE: ‘5§g5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4 412SERVICE.GPJ 22/08/04

Miristry of 1:'
Transgortation D D
Ontario TORRE
RECORD OF BOREHOLE No BH 412-7 10F1 METRIC
W.P. 53210301 LOCATION N 5079 850.7 E 314 388.9 (SERVICE ROAD I/C Underpass) CRIGINATED BY oOp
HBwy 11 BOREHOLE TYPE _ Hollow Stem Augers/NwW Casing/NQ COMPILED BY __Ss
DATUM Geodetic DATE 23.09.03 - 23.09.03 CHECKED BY ALAI
SOIL PROFILE SAMPLES |, | w [RERANIGENE GENETRATION
B o« E PLASTIC h':&?rm; uouot ':‘: REMARKS
- nl2E| B 20 40 80 80 . 100 W o MY O &
Sl wizg| = L : : ! . wp w wel 34 | GrRANSIZE
ELEV iy w Jiog| © [|SHEARSTRENGTH kPa
DESCRIPTION = 2|z8| E e DISTRIBUTION
DEPTH |2 E 13 - < | © UNGCONFINED + FIELD VANE ¥ %)
g E Z|EC| i |e QUICKTRAXAL x LaBvane | WATERCONTENT (%)
368.8 ° L 20 40 60 80 100 20 40 60 wim? |eR sA & CL
3688] _Sandy TOPSOIL =]
0.2 Silty SAND, very fine to fine grained, .
trace crganics
Compact
Brown
368
Moist og
(5P) 1|88 | 14 o
387.0 2 85 50/ o
18]  BEDROCK, GRANITIC GNEISS, 1 | run | 078 387 g
white, crange and black, fresh to RUN#H1
slightly weathered, very strong to TCR=90%,
extremely strong SCR~85%,
RQD=60%
2 | RUN
366 RUN#2
TCR=95%,
SCR=96%,
ROD=23%
365
3 | RUN
RUN#3
TCR=100%,
SCR=88%,
354.0 264 ROD=65%
48 END OF BOREHOLE AT 4.76m.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS AND BENTENITE
TO SURFACE.
+ 9 w3, Numbers refer to 15{2}25
s . (%) STRAINAT FAILURE

Sensitivity




ONTMT4 4125ERVICE.GPJ 22/09/04

Ministry of
Transportation

—
L1

Ontaric TR
RECORD OF BOREHOLE No BH 412-8 10F 2 METRIC
W.P. 5321-03-01 LOCATICON N 50798377 E 3144137 (SERVICE ROAD I/C Underpass) ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing/NQ COMFPILED BY S5
DATLUM _Geodetic DATE 08.09.03 - 08.09.03 CHECKED BY PJRAL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES i Y |RESISTARCE pLOT pasne MLl - [ REMARKS
£ w|25] 8 2 4 s s 100 | mm ™| 53 &
28w S|25| B [searsmmemies . |te v w| SE | crawsu
=] a
ELEV DESCRIPTION {2l e | 2|22 € S — DISTRIBUTION
DEPTH {2| ¢ |38 £ |o UNCONFINED  + FIELD VANE ¥ )
El= Z|EC] @ |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
- i} 2 40 80 8O0 100 20 40 B0 knm 3 |GR sA SL cL
08 sandy TOPSOIL
368.3
03 SAND, very fine to coarse grained,
some gravei 368
Very Dense
Brown
Dry 1] 88 | 78 o
100
Possible cabbie / boulder at 1.17m,
1.52m, 1.80m, 2.08m, a7
1| Gs ©
365
z | 88| 50/ o
Passible cobble / boulder at 2.89m, -100
3.73m,
385 a
2| 68
3| 88| 83 364 o
Q
Possible cobble / boulder at 4.98m,
5.28m.
3|68
62
4| 88 | 50/
100 @
(s}
Passible cobble / boulder at £.50m, 362
6.86m.
4| 68
Possible cobble / boulder at 7.11m,
8.23m. .55 | B0/
100 361}—
(=]
5| Gs
360
1 55 =]
Possible cobble / boulder at §.92m, o7e
9.75m.
o
359
6| Gs
Continued Next Page
+3 %3, Numbers zefer to

Sensitivity

20
‘5*1%5 (%) STRAIN AT FAILURE




CONTMT4 442SERVICE,GPJ  22/09/04

Ministry of
Transportation

|
[

Ontan'o THUABER
RECORD OF BOREHOLE No BH 412-8 20F2 METRIC
WP 5321-03-¢1 LOCATION N 5079 837.7 E 314 413.7 {SERVICE ROAD I/C Underpass) ORIGINATED BY _DP
HWY " BOREHOLE TYPE _ Holiow Stem Augers/NW Casing/NQ COMPILED BY s$
DATUM _Geodetic DATE 08.09.03 - 08,08.03 CHECKED BY PJB/IL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & H RESISTANCE PLUT-E‘_ oasn NATURAL - . REMARKS
R Lt MOISTURE wir| £ & &
= n|Z<E| @ 20 40 B0 80 100 M CONTENT z 0
S| g|=E] 2 L ‘ L L L w w wo| P& GRAIN SIZE
alg| w! 2lag| & isHEARSTRENGTHKkPa P
ELEY DESCRIPTION el e 2128 & e DISTRIBUTION
DEPTH <|Z| £ 23| = }o UNCONFINED  + FIELDVANE ¥ )
El=z Z|go| @ {e cuckTRaxiAL x LABvane | WATER GONTENT (%)
o ] 20 40 60 80 100 20 40 80 kwm3 |erR sa 8§ oL
T | S8 | s0r 258
3579 050 N
107 BEDROGCK, GRANITIC GNEISS,
white, orange and back, fresh to 71 GS °
slightly weathered, strong to extremely
strong
357
i | RUN
RUNsH
TCR=34%,
356.2 SCR=43%,
124 BEDROCK, GABBRO, grey, black aza RQD=30%
and white, slightly weathered, strong to e
extremely strong
2 | RuN
RUN#2
TCR=90%,
355 SCR=40%,
RQD=27%
3 | RUN
RUN#Z3
354 TCR=100%,
353.1 SCR=56%
14.8 END OF BOREHOLE AT 14.81m. RQD=86%
BOREHOLE OPEN TO 14.81m.
BOREHOLE BACKFILLED WITH

DRILL CUTTINGS AND BENTONITE.

3

+3 %3, Numbers refer to

20
Sensitivity 155 10) STRAIN AT FAILURE




ONTMT4 4125ERVICE.GPJ  22/08/04

Ministry of :
Transportation D D

Cntaric uneEn
RECORD OF BOREHOLE No BH 412-9 10F 2 METRIC
WP, §321-03-01 LOCATION N 5079 833.0 E 314 416.2 (SERVICE ROAD VC Underpass) ORIGINATED BY DP
HWY 11 BOREHOLE TYPE __Hollgw Stem Augers/NW Casing/NQ COMPILED BY 85
DATUM _Geodetic DATE 17.09.03 - 17.06.03 CHECKED BY PJBAIL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT — - REMARKS
) = i resTc peun| b
E n 28] & 20 40 80 80 100 "M comr T ST &
G| x w =221 = 1 ) ! 1 I wp w w ::g GRAIN SIZE
ELEV DESCRIPTIO |“_- H g 2 25 g SHEAR STRENGTH kPa R DISTRIBUTION
{DEPTH G N T[22 ¢ >3 Z < | UNCONFINED + FIELD VANE v )
£z z2|[2°] © |o quokTRAAL x tABVANE | WATER CONTENT (%)
2682 w 20 40 60 80 100 20 40 60 km? {GR SA Sl CL
3688 Ssandy TOPSOIL =]
0.2 SAND, fine to very fine grained, some B 368
silt to silty, trace gravel, o
Compact to Very Dense
Brown A
Maist
Cobble encountered at §.84m to 08
1.02m. 287
Cobbie/ Boulder encountered at 1.30m
to 1.50m.
GS
Q
Cobble encountered at 2.34m to
2.54m.
S5 12/
.078 [} & B2 39
365 (SI+CL)
Beulder encountered at 3.35mto
3.56m, GS
364
BST BN
Boulders encountered at 4.32m fo
3.52m, 4.65m to 4.88m, 5.03m to
5.23m.
Gs e
363
35 50/
Cobbles encounterad at 5.94m te 076 o
6.10m, £.35m to 8.55m, 7.01m to a2
7.1tm.
[s)
4 GS
361
5 88 50/
0786
Cabbles encountered at 7,67m to
7.77m, 7.92m to 8.03m, 8.23mto
8.33m. Ie
5 GS 260
6| ss | s °
078
359
2
5] GS

Continued Next Page =
w« 3. Numbers refer to 1565
"7 Sensitivity 7o (%) STRAIN AT FAILURE



ONTMT4 4128ERVICE.GPJ  22/08/04

Ministry of
Transportation

—
0

Ontario i
RECORD OF BOREHOLE No BH 4129 20F2 METRIC
W.P. 5321-03-01 LOCATION N 5079 833.0 E 314 4182 (SERVICE ROAD I/C Underpass) ORIGINATED BY DP
HWY 11 BOREHOLE TYPE __Holiow Stem Augers/NW Casing/NQ COMPILEDBY _ 835
DATUM _Geodetic DATE 17.08.03 - 17.08.03 CHECKED BY PJB/
SOIL PROFILE SAMPLES | w |BERAMIC CONE PENETRATION
W oen 2 PLASTIC MNgisz vauo} E REMARKS
5 w22 8 20 40 60 B0 100 | comme M7} S @ &
el L u 2E| =z : ) . ! L wp w wi ::g GRAIN SIZE
ELEV DESCRIFTION - e 2|22 f:) SHEAR STRENGTH kPa — ey DISTRIBUTION
DEPTH <{z| ¢ |2 8| £ |o UNCONFINED — + FIELDVANE ¥ )
Ei= z|go| @ |e cuckTRIAKAL x LABVANE | WATER CONTENT (%)
@ w 20 40 60 ac 100 20 4C €0 kN/m3 |GR SA St QL
357.8 7 1 &5 50
10.5{  BEDROCK, GABBRO, grey, black 7| @s 9 RUN#
and white, slightly weathered, strong to TCR=95%
axtremeiy strong SCR=54%
RQD=41%
357 UGS (PLT}
1 | RUN MiIN: 41MPa,
MAX: 327TMPa,
AVE: 230MPa
356.2
12.0 END OF BOREHCLE AT 12.04m.
BOREHOLE OPEN TQ 4.57m.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS AND BENTONITE.
+3 %3, Humbers refer to

Sensitivity

e
ES (o) STRAINAT FAILURE




ONTMT4 4128ERVICE.GPJ 22/08/04

Ministry of
Transportation

—
LA

Ontario THURRER
RECORD OF BOREHOLE No BH 412-10 10F 2 METRIC
W.P. £321-03-01 LOCATION N 5079 830.9 E 314 411.6 (SERVICE ROAD I/C Underpass) QRIGINATED BY op
HWY 11 BOREHOLE TYPE _ Holiow Stem Augers/NW Casing/NQ COMPILED BY __ss
DATUM _Geodetic DATE 11.09.03 - 15,0903 CHECKED BY PJB/IL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES IT-J " Y |RESISTANCE PLOT masnc MR o] £ | REMARKS
MOISTURE -
- wl|l<E| 8 20 40 60 80 00 ™7 comr M| S & &
Q & w =z 2l = L L 1 1 ! wp w w | 3 g GRAIN SIZE
ELEV DESCRIPTION E; ooy 3 95 'Q_, SHEAR STRENGTH kPa R DISTRIBUTION
DEPTH I|= a =[238] = | UNCONFINED ~ + FIELDVANE . ¥ %)
El= Z €O @ [o cuckTRAXAL x Lavang | WATER CONTENT (%)
82 m 20 40 60 8O 00 20 40 60 km3 {GR SA St CL
36880 _sandy TOPSOIL ] e
0.2 SAND, fine to very fine grained, some S ha
silt to silty, some grava! lo gravelly
Compact to Very Dense
Brown
Moist to Wet 1 55 12
Boulder encountered at 0.15m o o
0.28m. 367
Cobbles/ Boulders encountered at
1.07mte 1.12m, 1.12mto 1.27m,
1.32mto 1.62m, 2.13mto 2.29m,
2.¥mio 2.49m.
1] GS °
386
2 85 50/
g;bhles enc:ountegr;d at 2.91m to 3.0m, 625 o 26 50 24
.2m to 3.66m, 3.96m te 4.11m 365 (SICL)
o
2| Gs
364
3 88 89 o
o
Cobbles encountered at 5,03m to 363
5.13m, 5.33m fo 5.44m, 3} GS
Boukder encountered al 5,.76m to ST
B8.48m.
4 GS
362 -
361
5] 85 | 50/
102 o]
Cobbles encountered at 7.7m to 7.8m,
Bmio 8.im, 8.23mto 8.43m. °
5| as 360,
& 88 122 250 o
o
35B.6
9.5 BEDROCK, GABBRO, grey, black
and white, fresh to slightly weatherad,
Continued Naxt Page 20
+3 y 3. Numbers referto 15$5
" Sensitivity o (%) STRAIN AT FAILURE




OMNTMT4 412SERVICE.GPJ  22/00/04

Ministry of [
v Transportation D D
Ontario roREER
RECORD OF BOREHOLE No BH 412-10 20F2 METRIC
W.P. 5321-03-01 LOCATION N5079830.9 £314 4118 (SERVICE ROAD IC Underpass) QRIGINATED BY PP
HWY 11 BOREHOLE TYPE _ Hollow Stem AugerstNW Casing/NQ COMPILED BY 85
DATUM  Geodetic DATE 11.09.03 - 15.08.03 CHECKED BY PJB/SL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, W IRESISTARCE PLOT — — N
Hea EI) PLASTIE o emiRe i -
= nisg| 8 20 40 e 8 100 (™ comer M| 50 &
2% wizg| z ' . ! — we w w,| 58 | cransize
ELEV DESCRIPTION Ela| g | 2|25]| B [SHEARSTRENGTHKPa s L DISTRIBUTION
DEPTH S & |33 = | UNCONFINED  + FIELDVANE ¥ %)
El= 2 eS| @ |e QUCKTRIANAL > LABVANE | WATER CONTENT (%)
© o 20 40 8D 80 100 20 40 60 ki S |GR sA SI CL
very strong te extremely strong 58
¢ | ron RUN#1
TCR=96%,
SCR=89%,
357 RQD=78%
356.8 ucs (PLT)
N 2T6MPE, ]
114|  END OF BOREHOLE AT 11.38m.
BOREHOLE OPEN TO 4.57m. MAX: S01MPa,
WATER LEVEL IN OPEN BOREHOLE AVE: 291MPa
AT 4,57m DEPTH UPON
COMPLETION.
BOREHOLE BACKFILLED WITH

DRILL CUTTINGS AND BENTONITE.

+3 52, Numbers refer to
! Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE



ONTMT4 4128ERVICE.GPJ 22/08/04

Ministyof E%
ransponation

Onlano THUREBER
RECORD OF BOREHOLE No BH 412-11 10F2 METRIC
W.P. 5321-03-01 LCCATION N5 079 827.7 E 314 409.5 (SERVICE ROAD I/C Underpass) ORIGINATED BY DP
HWY 11 BOREHOLE TYPE __ Hallow Stem Augers/NW Casing/NQ COMPILED BY _ s8
DATUM _Gecdetic DATE 16.05.03 ~ 16.03.03 CHECKED BY PJBAIL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o g RESISTANCE PLOT {_?“ CATURAL - REMARKS
] S H‘Aﬁ_ﬂc MOISTURE Lis;ﬁ - I &
= n|2E| @ 20 40 60 80 100 '™ CONTENT 0
9 & w1 = 1 . L I ! wp W w | 3 g GRAIN S1ZE
ELEV BESCRIP Ela| & | J|2&| @ [SHEARSTRENGTHKPa S DISTRIBUTION
DEPTH IPTICN Els| F | £ 3Z| T |o UNCONFINED  + FIELDVANE Y %)
Elz 22O @ |e QUoKTRIANAL x LABVANE | WATER CONTENT (%)
2680 I 20 40 60 BO %00 20 40 60 KN 2 {GR SA 51 CL
3690 sandy TOPSOIL = =
0.2 SAND, fine to very fine grained, some B
gravel to gravelly, some silt lo silty
Very Dense
Brown
Moist
Boulder encountered at 0.76m to 367
1.22m.
1] as g
Baoulder encountered at 1.83m fo N
2.03m. i
1 S8 50/
076 365 5] 18 58 25
Baulder encountered at 3.05m to
3.35m. (S+CL)
Moist to Wet b
2| GS
Boulder encountered at 3.81m fo
4.01m. 364
2 | 88 86 [s]
Boulder encountered at 4.88m fo 363
5.49m.
3 GS
3 58 Tor 362
(2]
127 30 51 19
Boulder encountered at 6.25m to (SH+CL)
8.71m. =)
4 | GS
381
4| 88§ 72 o
. 350 Q
Cabble encountered at 8.23m to 5| @GS
8.43m.
5 83 50/ 359
02 )
= q
356.3 e | as
a7 BEDROCK, GABBROQ, grey, black RUN#{
and white, sfightly weathered, strong to

Continued Next Page
3 w3, Numbers referto

20
N Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4 412SERVICE.GPJ 22/08/04

Ministry of
Transportation

—
A

Ontario mLRRER
RECORD OF BOREHOLE No BH 412-11 20F2 METRIC
W.P. 5321-03-01 LOCATION N5 078 827.7 E 314 408.5 (SERVICE ROAD I/C Underpass) ORIGINATED BY DP
HWY H BOREHOLE TYPE _ Hollow Stem Augers/NW Casing/NQ COMPILED BY 38
DATUM _Geodelic DATE 16,08.03 - 16.09.03 CHECKED BY PJB/IL
SOIL PROFILE SAMPLES | JERAMIC CONE FENETRATION
5 @ 4 Masme JATURAL LIGHID ':E REMARKS
MOISTURE [
,5 & g % 8 29 4]0 B.D 8;0 1 90 LT CONTENT uar| B % &
4 =z = GRAIN SIZE
FLEV || w| 212E5| & [SHEARSTRENGTHKPa P . T
DESCRIPTION 8] & z{z2| E DISTRIBUTIGN
DEPTH <|=2]| £ =13 b z |° UNCONFINED + FIELD VANE ¥ )
E z Z{£0| U |e auickTRIAXIAL x taBvANE | WATER CONTENT {%)
© i 20 40 60 80 100 20 40 60 w3 |GR sSA s CcL
extremely strong 1 | ron 358 TCR=100%,
SCR=53%,
RQD=53%
RUN#2
green mineral lamination TCR=100%
SCR=78%
2 | RUN '
U 357 RQD=65%
. UCS (PLT)
AN TP —
1.4 END OF BOREHOLE AT 11.38m, MAX: 327MPa,
BOREHOLE OPEN TO 4.57m. AVE: 254MPa
WATER LEVEL IN OPEN BOREHOLE '
AT 4.57m DEPTH UPON
COMPLETION.
BOREHOLE BACKFILLED WITH

DRILL CUTTINGS AND BENTONITE.

+3 %3, Numl:_:_er_s refer to
Sensitivity

20
15%’5 (%) STRAIN AT FAILURE



ONTMT4 4125ERVICE.GPJ  22/09/04

.
(%) Yinrsibion EZ‘D

on{ariﬂ THURBER
RECORD OF BOREHOLE No BH 412-12 10F2 METRIC
WP 5321-03-01 LOCATION N 50798253 E 314 405.2 (SERVICE ROAD I/C Underpass}) ORIGINATED BY _bP.
HWY " BOREHOLE TYPE _ Hollow Stem Augers/NW Casing/NQ COMPILEDBY _ §§
DATUM _Geogetic DATE 16.09.03 - 17,09.03 CHECKED BY PUBAIL
DYNAMIC CONE PENETRATION
SCilL PROFILE SAMPLES o ; RESISTANCE PLOT AATURAL - REMARKS
E 423 3] PLASTIC MOISTURE Llfut:?_ - I &
= w |23 @ 20 40 60 BG 100 LT CONTENT ERe]
ol& L12E| e —— wp w w| 33 | crawsize
ELEV ilh g 2126 2 [SHEARSTRENGTHKPa S N— DISTRIBUTION
DEPTH DESCRIPTION 131 £ | S{3&| & |o unconrned  + FiELDVANE Y )
El= Z{Z2O| I |® QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
2562 a © 20 4 60 B0 100 0 40 80 «Nnm3 |GR SA St cL
3680l  sangy ToPsOIL == o
0.2 SAND, fine to very fine grained, some X i
silt to silty, some gravel
Compact to Very Dense
Brown 55 56—
Boulders encountered at 0.76m,
.000
1.37m.
367
Moist to Wet
366
85 ! &7 ) 11 80 31
(S+CL)
385
364
8s 38 o
Q
Peossible cobble from 4.83m to 5.03m as
363
s | = o
362 3
[£1]
381
5 | =8 o 13 88 19
(SIH+CL)
Q
GS
Wet 360
5571 B0/
101
<
159
3583

Continued Next Page o0
+3 2. Numbers refer to 15eh5
' Sensitivity 1o (%) STRAIN AT FAILURE




ONTMT4 4128ERVICE.GPJ  22/02/04

Ministry of
Transportation

£
[0

Untario THUABER
RECORD OF BOREHOLE No BH 412-12 20F2 METRIC
W.P. 5321.03-01 LOCATION N 50798253 E 314 4052 {SERVICE ROAD ¥C Underpass) CRIGINATED BY _DP
HWY 1 BOREHOLE TYPE  Holiow Stem Augers/NW Casing/NG COMPILED BY 55
DATUM  Geodetic DATE 16.09.03 - 17.09.03 CHECKED BY PJB/IL
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES P ; RESISTANCE PLOT " - REMARKS
Eol £ RIS wostre  UOOPE P T a
5 nmlL3| & 20 40 80 80 100 UMT conTenT 50
28 wlZg| z e we w w | 38 | eramsize
ELEV BESCRIFTION Tlgi ¢ | 2|28 & [SHEARSTRENGTHKPa P " DISTRIBUTION
DEPTH |2 E 5133 < [O UNCONFINED  + FELDVANE ¥ %)
El= 2|EO| L |e QUOKTRIAMAL > LABVANE | WATER CONTENT (%)
fii 20 40 B0 B0 100 20 40 60 kwm3 |GR 8A 51 CL
93 BEDROCK, GABBRO, grey, black 15 RUN#1
and white, fresh stained, very strong to - TCR=100%,
extremely strong SCR=100%,
RQD=100%
1 | RUN UCs (PLT)
MIN: 311MPa,
MAX: 316MPa,
357 AVE: 314MPa
356.7
1.5 END OF BOREHOLE AT 11.48m.
BOREHOLE OPEN TG 4.57m,
BOREHOLE BACKFHLED WITH
DRILL CUTTINGS AND BENTONITE.
+ 3. % 3. tNumbers refer to

Sensitivity

20
’5‘%5 (%) STRAIN AT FAILURE




ONTMT4 4128ERVICE.GPJ 22/09/04

Ministry of
Transporiation

—
[

Ontario oRaERn
RECORD OF BOREHOLE No BH 412-13 10F2 METRIC
W.P. 5321-03-01 LOCATION N 5079 822.7 E 314 4071 (SERVICE ROAD I/C Underpass) ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing/NQ COMPILEDBY _ s
DATUM _Geodetic DATE 27.05.03 - 27.05.03 CHECKEDBY _ PJBAL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES l[‘:;' ;‘J RESISTANCE PLOT e M . REMARKS
[42] ISTURE X
5 2 25| 8 20 40 & 8 w0 | a1 50 &
w @ @ ) ) . : 5 GRAIN SIZE
ELEV DESCRIFTIO E 24| 3 gg & [SHEAR STRENGTH kPa P h "t 2 DISTRIBUTION
BEPTH FHON A EIRBEE: SZ| = |o UNCONFINED  + FIELDVANE . )
E Z E|lE°| @ |e QUCKTRIAXAL x LavaNg | WATER CONTERT (%)
58, w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
558\ TopsoiL, B 368
81 sAND, fine grained, some sit to sity,
trace gravel to gravelly, occ, cobbles
and boulders
Dense to very dense
Wet
Boulder 0.48m to 0.68m 43 387 o
Ccebbie 1.3m 10 1.37m
o7 Q
Boulder 1.7mto 2.4m 05
el
366
1 { RUN
365
2 | RUN
364
363
3185 &
L78
3682
361
4| 55 58 o
60
3
5 58 87 o 9 73 18
359 {steL)

Continued Next Page

+3 w3, Numbers referto

Sensitivity

20
55 () STRAIN AT FAILURE



ONTMT4 4128ERVICE.CPJ 22/09/04

Ministry of
Transportation

—
Y

Ontario muRoER
RECORD OF BOREHOLE No BH 412-13 20F2 METRIC
WP, 5321-03-01 LOCATION N5079822.7 £ 314 407.1 (SERVICE ROAD I/C Underpass) ORIGINATED BY P
HWY 11 BOREHOLE TYPE _ Heliow Stem Augers/NW Casing/NG COMPILED BY i)
DATUM Geodetic DATE 27.05.03 - 27.05.03 CHECKED BY PJIBAL
SOIL PROFILE SAMPLES I~ ‘é—' EEE%%%N%%%ES%NETRATION o NATURAL - . REMARKS
w LAS
= @ E Z| 8 20 40 80 80 100 war YOCE T 5 & &
Sl x g4l=E] z . . : ! : wp w we| SE | GRAINSIZE
ELEV [ % w o= O |SHEAR STRENGTH kPa
DESCRIPTION ElE] & 2|zg8] E frmrmee— O DISTRIBUTION
DEPTH |2 ¢ 13 g % | o UNCONFINED + FIELD VANE " (%)
;E Z z[€O] W |e quckTRIAXAL x LABvANE § WATER CONTENT (%)
o @ 20 40 s 80 100 0 40 50 wm? Jer sA s oL
358
a57.7 SS | 100/ :1 °
b
103|  BEDROCK, GABBRO, grey, black 078 i Runia:
and white, fresh staired, very strong ta A TCR=83%,
extremely strong 3 [ RUN ﬂ SCR=83%,
o ROD=63%
“ Rurii4:
TCR=098%,
SCR=57%,
RQD=87%
4 | RUN
356
Run#s:
TCR=100%,
SCR=85%,
355
RQD=68%
5 | RUN UCS (PLT)
MIN: 163MPa,
MAX: 347MPa,
AVE: 279MPa
354.0 354
14.1 END OF BOREHOLE AT 14.07m.
Piezometer installation consists of
18mm diameter Schedule 40 PYC pipe
with & $.52m siotted screen.
DATE DEPTH (m)
20/06/03 3.69
1411/03 3.78
3 4, Numbers referto 2
+TLXT ‘5{1%’5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4 412SERVICE.GPJ 22/08/04

Ministry of
Transperiation

—
[0

Ontaﬁu THLRAREE
RECORD OF BOREHOLE No BH 412-14 10F2 METRIC
WP 5321-03-01 LOCATION N 5079 796.9 E 314 43056 (SERVICE ROAD I Underpass) ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing/NQ COMPILED BY __sS
DATUM _Geodetic DATE 28,05,03 - 29.05.03 CHECKED BY PJB/IL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES - W |2ESISTANCE PLOT CATURAL - REMARKS
E %) &‘ PLASTIC MOISTURE LiQuie - T
5 aE gl 8 20 40 80 BO 100 WMT O e MU S @ &
9 I = = I ) f I I w w w =] GRAIN SIZE
ELEV DESCRIPTION £l g E J|83| 2 [SHEARSTRENGTHKP A 5 DISTRIBUTION
DEPTH <|= >[3% £ |© UNCONFINED + FIELD VANE ¥ %)
E = Z]ZO| U |e QueKTRIAXAL x LaBvang | WATER CONTENT (%)
2648 w 20 40 B0 BD 100 20 40 60 km2 |GR SA 81 CL
H8LE—. ToPSOIL ]
o1 SAND, fine grained, trace to some
silt, frace gravel to gravelly, occ.
cobbles and boulders
Compact to very dense 354
Brown above 0.5m
Grey below 0.5m sS 51 o 20 49 3
(51+CLY)
Wet below 1.6m 58 | s .
076 363 o
55 | hof
05 o
362
Brown below 3.0m
361
S5 26 a] 83 16 1
(SI+CL)
Possible cobbles and boulders at 360
4.72m
55 | 57 o
Boulder 5.6m to 6.3m G5 | 05
359
RUN
358
RUN
Boulder 7.1m o 7.3m
357 &
Boulder 8,2m to 8.8m
RUN
=5
358 g 73 18
(31+CL)
31 G8 o
as5
N
Continued Next Page
+3 w3, Numbers refer to

Sensitivity

20
1S (54 STRAIN AT FAILURE



ONTMT4 4128ERVICE.GPJ 22/08/04

Ministry of
Transportation

—
[0

Ontario TOsEER
RECORD OF BOREHOLE No BH 412-14 20F2 METRIC
W.P. 5321-03-01 LOCATION N 079 796.9 E 314 4306 (SERVICE ROAD ¥C Underpass) ORIGINATED BY DP
HWY 11 BOREHCLE TYPE __Hollow Stem Augers/NW Casing/NG COMPILED BY __s8
DATUM _Geodetic DATE 28.05.03 - 29.05.03 CHECKED BY PJB/IL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | Y |RESISTANCEFLOT - . o | rewares
IJ;I ) 6 PLASTIC MOIETURE. [Ea 78 5] - I
[ @ < 5 @A 20 40 60 80 100 LIMIT LIMIT E 9 &
= ==l z T I we w w | 38 | cransze
ELEV - Bla w 3|85| & SHEAR STRENGTH kPa - DISTRIBUTION
DEPTH DESCRIPTION ElE| | B SZ| £ [o unconFNeD  + FIELDVANE y %)
E z g %< i |e auckTRIAXAL x LaBVANE | WATER CONTENT (%}
m 20 40 60 80 100 200 40 60 km? |6k sa s oL
S5 | 47 o 28 56 13
(S+CLY
Al
7 354
o
i
o
55 | 45 5! 353 o
i
i
Becoming grey "j
= I
o
i
il
S5 | 34 i o
o
'f.'
o
fzi 351
)2
i
i
ss | su i
350.0 P = I
4.8/  BEDRCCK, GRANITIC GNEISS, | i Rurdtd:
orange and black, moderately 4 { RUN :x. TCR=80%,
weathered, fractured, very strong o i SCR=55%,
extremely strong ! RQD=0%
Gabbro pieces from 14.8mto 15.1m. Run#s:
s TCR=98.3%,
SCR=81.7%,
5 | RUN RQD=68,3%
| 348
H Run#s:
H TCR=96.7%,
m SCR=71.7%,
= RGD=41.7%
6 | RUN - UCS (PLT)
H 347 MIN: 107MPa,
MAX: 332MPa,
AVE: 209MPa
3464
18.4 END GOF BOREHOLE AT 18.39m.
Piezometer installaticn consists of
19mm diameter Schedule 40 PVC pipe
with & 1.52m slotted screen.
DATE DEPTH(m}
20/06/03 206
14/11/03 1.91
+3 3, Numbers refer to 15%‘;5
" Bensitivity T (%} STRAIN AT FAILURE




ONTMT4 412SERVICE.GPJS 22/08/04

Minisiryof I
ransportation
0
THLIRRER
RECORD OF BOREHOLE No BH 412-17 10F2 METRIC
W.P. 5321-03-01 LOCATION N5 0797841 E 314 415.3 {SERVICE ROAD I/C Underpass} ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing/NQ COMPILED BY SS
DATUM _Geodetic 22,0903 - 22.09.03 CHECKED BY PJIBAIL
SOIL PROFILE SAMPLE CYNAMIC CONE PERETRATION
S g W |RESISTANCE PLOT NATURAL REMARKS
B« = pasne PR Louin E
5 ais5| @ 20 40 g0 100 |"7 Gomw | 23 &
L
26| w i 512E| 3 [SHEaRSTRENGTH A ! wp w we} 5 | oransie
ELEV DESCRIPTION elg|l & 2|l28]| E kPa S DISTRIBUTION
DEPTH =|2| £ 518 ] = |o uncownFineD + FIELD VANE ¥ %)
E z Z|EC| U |e QUCKTRIAXIAL x LaBVANE | WATER CONTENT (%)
23 o 20 40 & 80 100 20 40 80 KNm3 {GR SA 81 CL
3829  PEAT, rooflets
02 SAND, very fine to coarse grained,
S0me organics 62
Compact to Very Dense
Brown
35 | 15 1
some granite fragments
Wet below 1.1m a6t
58 92 o
360
35 39 [~}
some sit
frace gravel below 3.0m
S5 | 6 359 & g 82 10
(SHCL)
8S | 47 A58
357
55 | 3
365 2
GS
85 | 49 255
[s]
GS
cobbles from 8.08m to 8.18m, 8.41mis
8.53m. as4
ss | a2 o 28 51 A
{SkCL)
353 =
cobbles from 9.45mito 9.55m, 9.75m to 65
9.85m.

Continued Next Page

+3 %3 Nurrbers refer to
Sensitivity

20
15{1%5 {%) STRAIN AT FAILURE



ONTMT4 4128ERVICE.GPJ  22/09/04

Minisiyof A
Transpo 10N
Crtario D D

‘THLUABER

RECORD OF BOREHOLE No BH 412-17 20F2 METRIC

W.P. 5321-03-01 LOCATION N5079784.1 E 314 415.3 (SERVICE ROAD ¥/C Underpass) ORIGINATED BY DP
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers/NW Casing/NQ COMPILEDBY _ 8s
DATUM _Geodetic DATE 22.09.03 - 22,09.03 CHECKED BY PJIBAL
SOIL PROFILE SAMPLES w | G S TRATION
nl.l_J: ol = —;:__ PLASTIC 5731?75;'.5 voun | T REMARKS
= w | Z % g 20 40 60 a0 100 HMIT GONTENT Rl &
Q & e 22| = 1 1 ! 1 L wp w w | = g GRAIN SIZE
ELEV DESCRIPTION |z £ g g¢g E SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH z |2 Er_" >3 z £ | © UNCONFINED + FIELD VANE ¥ &)
El= Z|EO| @ [e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
u 20 40 60 80 100 20 40 &0 wvm3 ler sa 51 oL
possibie cobbles 8§ | 100/
025 352
s}
GS
3512
112 BEDROCK, GRANITIC GNEISS, a5y
orange and black, fresh to moderately STTGE o
weathered , fractured, very strong to = OG-
extremely st o]
y strong 6 | ag | 050
350
1 | RUN
Rurd#:
TCR=89%,
249 SCR=70%,
RQD=28%
2 | RuN -
Rung#2:
TCR=97%,
SCR=70%,
RQD=48%
347.2
15.2 END OF BOREHOLE AT 15.15m.
BOREHOLE OPEN TG 4.57m.
BOREHOLE BACKFILLED WITH

DRILL CUTTINGS AND BENTONITE

8 8. Numbers refes io

20
* Sensilivity 1535 (04) STRAIN AT FAILURE




ONTMT4 4128ERVICE.GPJ 22/00/04

Ministry of
Transporiation

—
00

Ontano THURBERN
RECORD OF BOREHOLE No BH 412-20 10F1 METRIC
W.P. 5321-03-01 LOCATION N 50797727 E 314 436.8 {SERVICE ROAD VG Underpass) ORIGINATED BY DP
HWY 11 BCREHCLE TYPE  Hollow Stem Augers COMPILED BY 8
DATUM _Geodstic BATE 29.05.03 - 29.05.03 CHECKED BY PJB/IL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5, 4 |RESISTANCE PLOT e MR gl B | REMARKS
MASTURE I
= w|52] 2 20 40 e 8 e | owmw | £& &
Sl w2l = 1 I 1 1 1 wp W wef 2 g GRAIN SIZE
ELEV Eld|l 9] 2|les| & |SHEARSTRENGTHkKPa
R DESCRIPTION = | g E =28 B b Gt DISTRIBUTION
DEPTH <|=2 5128 < [© UNCONFINED  + FIELDVANE ¥ )
El= 22O @ je QUCKTRIAXAL x LABVANE | WATER CONTENT {%)
2620 @ a 20 40 60 80 100 20 40 80 w3 ler sa s oL
98] pgar = -
;e W e
0.4 SAND and SILT, trace clay, trace y
gravel °
Very loose to dense
Brown
Wt 1]8s| 3 361
o
85 | 39 2 49 44 5
360
359.8
2.2 END OF BOREHOLE AT 2.21m.
AUGER REFUSAL AT 2.21m.
PROBABLE BOULDERS
+2 %8, Numbers refer to 152;_5
A P° (%) STRAIN AT FAILURE

Sensitivity




Appendix B

Laboratory Test Results



THURBGSD 4125ERVICE.GPJ 20/11/03

Hwy 11 Four Laning

FIGURE B1
GRAIN SIZE DISTRIBUTION
GRAVEL, some sand
Size of openings, inches 1.5.5. Sieve size, meshesfinch
& 4,"1“ Ed 1‘1;2. 1 3{,— 1?-1%'5- ? 4 s;w 15 30 410 5osro 1{|m 200
100
20
80 \
70
=
<
= o
14
w
z
i 50
= \
z
& '
g 40
[}
L
30
20
10
~ealll |
0 e i
100 0 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE coArse | Meoim|  eme SILT and CLAY
SIZE BRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
) BH 412-14 422 360.56
pate . November 2003 D D Prepd ... WM.
Project . 7959-93-00 _ Chkd. ... PJB ...

THURBER




Hwy 11 Four Laning

2
GRAIN SIZE DISTRIBUTION FIGURE B

PERCENT FINER THAN

THURBGSD 4128ERVICE.GPJ 20/11/03

SILT, some clay, trace sand

Size of openings, inches U.E 8 Sieve size, meshesfinch
& 4:;,- - 1‘1.12- r 3{4« ’?«;‘- 3 4 810 5 30 40 5960 100 200
100 W . - ==¥:.‘,_ rey
g [N
90 \*
BO

70

J A
) TR

40 \

30
i k
10 ]
o m
100 10 1 G 0.01 0.001 0.0001
GRAIN SIZE, mm ’

COBRBLE| COARSE FINE COARSE | MEDIUM l FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
- SYMBOL BH DEPTH (m) ELEV. {(m)
L] BH 412-1 1.98 366.65
b4 BH 412-2 1.83 366.96
A BH 412-3 1.07 367.65

[

.November 2003 D D Prepd ... WM
Project ..799-93-00 Chkd. .....PJB

THUABER




THURBGSD 412SERVICE.GRPJ 20/11/03

Hwy 11 Four Laning

FIGURE B3
GRAIN SIZE DISTRIBUTION
SILT, sandy to some sand, trace clay
Sire of openings, inches LS 8. Sieve size, meshesfinch
00 & 4‘%- 3 1'1@- - 3@~ 1:;,-&;:: 4 - 310 15 30 40 5060 W0 200
:*Q%\
50 wi
™
™
80 ?\k\
. II
=
: Wil
~ 80
5 \
T 50 N
& \
g 40
[TH]
u \m
30 j\
=
20 Y
10 .\‘E =
—e
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE GOARSE l MED:iUM | FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
L) BH 412-20 1.83 360.17
b4 BH 412-4 1.07 367.65
pate .November 2003 [:] D Prep'd ..... WM
Project .{99-83-00 chkd. ... PJB. .
THURBER




THURBGSD 412SERVICE.GPJ 20M11/03

Hwy 11 Four Laning

FIGURE B4
GRAIN SIZE DISTRIBUTION
SAND, some gravel, some silt
Size of openings, inches U.5.5. Sieve size, meshesfinch
10 6y __% 1" 314-_1?-31?- 34 810 15 30 40 5080 100 2%0
"
90 8
TS
b
- | %&
™~ \m"\
N ] N
N N
70 N \_E \
z . KN { N\ lu
T
E 60 LY
% N
= \
5 N
1L}
O 40 ‘.
@ N
L N
[+ \& N
30 h \
- =)
10
o
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBALE COARSE FINE COARSE I MEDIUM I FiNE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
() BH 412-12 274 365.44
b4 BH 412-12 7.32 360.86
A BH 412-13 8.84 359.21
* BH 412-14 1.07 363.71
© BH 412-14 8.84 355.94
o) BH 412-14 10.21 354 57
Date .November 2003 D D Prepd ... WM .
Project ,759-93-00 Cikd. ... PJB ..

THURBER




THURBGSD 412SERVICE.GPJ 20/11/03

Hwy 11 Four Laning

FIGURE B5
GRAIN SIZE DISTRIBUTION
SAND, some gravel, some silt
Size of operings, inches 5.5, Sieve size, meshesfnch
a;- 4‘1“. T 1]1,«2. 1" Gy 14‘2.3.:3- :Is 4 810 18 30 4.“ suqo 1w 200
100
80 X ':::‘:;
Rt
K’K N k\\\&\
80 8
Y h\\“\.\ ED\\
70 NER ‘m\ \\‘\ \h
e \ \\
£ Sl P\
= &0 TN
< NN
g RNR
i 50 AN
- X
7 N
5} X,
Q a0 \
[TE]
* N
30 N
)
20 !
10
0
100 10 i 0.1 0.01 0004 0.0001
GRAIN SIZE, mm
COBBLE| COARSE | Fine coarse | mEniM|  Fine SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH {m) ELEV. (m)
[ BH 412-1 2.59 366.04
m BH 412-10 3.05 365.12
A BH 412-11 3.05 364.97
* BH 412-11 6.10 361.92
@® BH 412-8 3.05 365.18
pate .November 2003 D D prepd ... WM_
Project ..799-93-00 Chkd. ...... PJB_.

THURBER




THURBGSD 4125ERVICE.GPS 20/11/03

Hwy 11 Four Laning

GRAIN SIZE DISTRIBUTION

FIGURE B6

& Ay 3 1o 17 ¥y ¥ 3 4 g0 18 30 40 5080 100 200
100 ] : i '
90 L
e
80 \
N
\m \\
70 <
E \m\\ m\
E so \
& N
=
iC 50 N
*_
=
&
Q 40
(1}
[«
30 \
20
10
o
100 10 1 0.1 0.01 0.0001
GRAIN SIZE, mm ’
COBBLE | COARSE FINE COARSE |MEDIUM| FINE
SIZE GRAVEL SAND
SYMBOL BH DEPTH (m) ELEV. (m)
® BH 412-17 3.35 358.99
x BH 412-17 8.84 353.50
pate .NOvember 2003 ’ l \ Prepid ... WM
Project .7959-93-00 Chkd. .....PJB.

SAND, some gravel, some silt

Size of opanings, inches LL.8.5. Sieve size, meshes/inch

THURBER




Appendix C

Factual Data frem Golder’s Report

L1

LY

THURBER



ON_MOT 991-1193.GP3 ON MOT.GDT 24/4/00

Micustry of

Trm Foungaton Desg
Ontado
PROJECT 011163 RECORD OF BOREHOLE No 17-1 10F 1 METRIC
WP, 3359800 LOCATION N 5079838: E 354475 ORIGINATED BY _sn
DIST ___ 54 HWY 11, BOREHOLE TYPE __108mm 1.D. HOLLOW STEM AUGERS COMPILED BY __pxs
DATUM _GEQDETIC '~ DATE March 700 CHECKED BY ASE
) DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E ﬂ RESISTANCE PLOT NATURAL voun . REMARKS
= t£ 5 M"W K MOSTURE | B E A
- w {X£5] @ 20 40 60 &80 100 [ P
Slet L2 {28] = k1 - w w | 5¥ | cramsie
ELEV DESCRIPTION |2 & ] 2 [E8] 2 [SHEARSTRENGTHkPa ———— DISTRIBUTION
GEPTH SIS E | 5|88 5 [o unconrmen  + FEwDvane Y )
El= £ |ECT & |o quckTriaxiAL x RemouLbED| WATER CONTENT (%)
356.00] GROUND SURFACE w W & & 0 W 0 20 W km®' |GR SA 51 CL
| BHY| Jopsoait y
- ity Sand, $6me gravel, 0ee. 1
cobbias srd/or boviders e
Compact lo very dense Haf”
Mo [ 1.
orst 1 |ss | 2 385
I
364.29 (1171 55 reoa =]

L]

END OF BOREHOLE
Refusal 1o further auger penetration;
probabla bauder or badrock

Nota:
Opan borehole dry upon completion
of driling.

Horthing and Easting co-ordinate
and stevation accurate 1o nesres!
matre,

I o 3. Numbecs refer to
+¥. x4
x Sensitivity

© 3% STRAIN AT FAILURE



ON_MOT 991-1193.GPJ ON MOT.GDT 24/4/00

Ministry of

Transportation : . Founaauon Desigr
Ontaric
PROJECT _g9t.11m3 RECORD OF BOREHOLE - No 17-2 1 0F 2 METRIC
W.P. 335.98-00 LOCATION N 5079808: E 314455 ORIGINATED BY 38
DIST &4 HWY 11~ BOREHOLE TYPE _108mm LD. HOLLOW STEM AUGERS COMPILEDBY __oks
DATUM _GEQDETIC DATE March 5100 CHECKED BY __ ase
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES & § RESISTANGE PLOT . - . REMARKS
=218 T woisTuRe £ = L
5 o |$£5] @ 20 4 6 & w0 CONTENT 0
: 2ib|lw | 52| B SHEAR STRENGT e - w w| S€ | cramsie
ELEV DESCRIPTION 1B 1R STRENGTH kPa —_— DISTRIBUTION
DEPTH g gl | S Z5| £ |0 UNCONPNED  + FIELD VANE Y %)
=1 £ IEC! @ |e QUCKTRKIAL X REMOULDED| WATER CONTENT (%)
354.00] GROUND SURFAGE u 0 4 &0 0 10 020 0 k' [GR SA &t cL
000 Topsoll ==
0.5 Silty Sand, some pravel, Dot catbles ERS
and/or boulders RER
Compact to very danse 11
Bm_wm _‘:‘ J
Moistto wet 1 lss) 363 5
+]2fss | o
362
'l‘ 2
S13]ss| a
B 361
ol 4 1 55 | 2 < 1% 5% 3 0
Wl s | ss | 21 360
Pie|ss| s 4
359
3.
P 358
ss | m
355,84 as?
71.16 Gravelly Sand, trace to some sit,
OCL. cobblas andior boulders
Compact lo very dense
Brown
Wt 55 72 356 o
355
ss | 75
354
55 | 3 353
352
85 | 25
st
5% Hd b 16 64 20 ©
350
348.05
Continwed Nexd Page

+3 w3, Numbers refer o

I%
Sansitivi o] STRAIN AT FAILURE



@t

Foundauon Design

PROJECT _ 9311193

RECORD OF BOREHOLE No 17-2

2 OF 2

METRIC

ON_MOT 991-1183.GPJ ON_MOT.GDT 24/4/00

W.P. 3315.98-00 LOCATION N 5079808; £ 314455 ORIGIMATED BY 53
DIST 54 HWY 11 BOREHOLE TYPE _ 108mm 1LD. HOLLOW STEM AUGERS COMPILED BY DKE
DATUM _geopeTic DATE March 500 CHECKED BY ___ asp
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES | . Rl B A = NI ool = | ReEMaRKS
W ey g PLASTIC |\ CcTume etk £ I L
= o (28] @ 20 4 60 B0 100 [UMT  coutent o
slel o (28] = S -, w w | S¥ | cransize
ELEY DESCRIPTION cle|l & | 2 |€5] & [SHEAR STRENGTHKPa L a—] DISTRIBUTION
DEPTH -3 £l r 1z 5 X | © UNCONFINED + FIELD VANE Y ™)
. el FEC| @ |e ouckTRaal x RemoULDED] WATER CONTENT (%)
— CONTINUED FROM PREVIOUS PAGE — w 20 4 60 80 0 16 20 230 m' JGR SA S CL
14.95 Sightly weathered, dack gray with -
black spackias, moderately ke closely [T
jointed, medium to coarse grained, _3._:_.:
stong 1o very sirong AMPHISOLITE ==
GNEISS. =
= M8
- —
Zx
S
M7
Bedrock coted from 14.95m to
18,34m depth,
For badrotk coring details refer to 34
245 66 Record of Drilihole 17-2
B34 Eno oF HOLE
Nota:
Water lavel measured in open
bemshola at 2.3m (El IE1.7m) depth
upon compiation of dritfing.
Northing and Easting co-orinate
and sievation accucate to naarest
mabte. -
3 o 3. Nutmbars refer to 3%
+5, XY s} TRAIN AT FAILURE
Sensitivity s



DRILLHOLE 1193ROCK.GPJ GLDR _CAN.GRT 241400 PS

PROJECT: 8911133 RECORD OF DRILLHOLE: 17-2 SHEET 1 OF 1
LOCATION: N 5079808 E 314455 DRILLING DATE: War.500 DATUM: Geodetc
INCLINATION: -90° AZIMUTH: — DRILL RIG: CME 55 Bombardier
. DRILLING CONTRACTOR: Marsthon
] w zf FRFRACTURE  F-FALRT BM-SWMOOTH FLFLEXURED BC-HROKEN CORE
w & g % |S5] CLCLEAVAGE  SuOINT RAROUGH UEUNEVEN  MB-MECH BREAX N
sald P 6 |7 |alul seseean PPOUSHED  STSTEPPED  WAWAYY B-BEDOING 2 g; NOTES
o | e DESCRIFTION 3 ELEV. zle g £} vevem S-SUCKENSIDED PLPLANAR _ CCURVED £S z WATER LEVELS
=4 g z & [OEPTH] 5 |3 E RECOVERY FRACT DISCONTINUETY DATA WYDRALIC {324 INSTRUMENTATION
il I £l [E s Mo T 00 | woe o conpuetnary | 228
= H & & 18 | comes | comen PER 0.3 [comeione| TYPE AND SURFACE K evaec
8 > 1= jesen|seer|neve| eref qme| OSRFTN v p e |,
GROYND SURFACE 2480
— Slightly weathered, dark grey with black oo a5 pus
5 speckies, moderutely 1o Closely jointed,  F-2od 4| sne i
[ mediom Yo coarse-grsined, stong o = 1 JRP (3} E
[ vary stung AMPHIBOLITE GNEISS. 2= p
- [ 4 s8¢ ]
o Becomes slightly weathered to fresh 5= b
[ 16.8m o 18.34m. i AP (2) i
o Sy .
- =3 od| nF
- .,:-_-_ F3 * | [~JRP :
: L—; [ JRE :
[ v -] iy
- B < 2R (2] 1
: g == IR b2) 7
s = i y
- 7 :_,’_/:: F JRF B
- =i o JRP ]
g = :
: :-:": o} o SITAE -
8 = 2 ™~ JRP2) ]
E :_,:{_-: JRP ]
- 18 _":;.’ * -
i = JE L 1
- [\ suses :
3 M T 1] 4
- END OF HOLE J
-_ " -:
. n -
- 2 ]
; = _'
- » J
—_ 24 .:
DEPTH SCALE AT G [ LOGGED: §8
190 JASsociates CHECKED: PO




@ Micistry of
Transportation

Foungaton Desigr

ON_MOT 831-1183,GPJ ON MOT.GDT 24/4/00

Cntaric
PROJECT _g9t.1189 RECORD OF BOREHOLE No 17-3 1 0F 1 METRIC
W.P. 3506800 LOCATION H 5079747 £ 314415 OR{GINATED BY sB
DIST 54 HWY _11 - BOREHOLE TYPE __108mwm LD. HOLLOW STEM AUGERS COMPILED BY _ ks
DATUM GEQDETIC DATE March 8200 CHECKED BY __ ase
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES e 5 RESISTANCE PLOT MATURAL - REMARICS
go| = PLASTIC poystore UW0T . X
=4 o jx5]| & 20 40 € 8 w00 |M cowma WM Z U L]
ole W ;g z h 1 L 1 H we w w | 2¥ | cRamsize
ELEY f: B W 3 % & E SHEAR STRENGTH kPa [ DISTRIBUTION
BEPTH DESCRIPTION SIS| £ | 5 {23]| X |o usconrmep  + FELDVANE Y %1
vl F 29| @ | cuckmraxa x RewmouLDeD] WATER CONTENT (%)
351.00] GROUND SURFACE w 20 40 6 8 W0 W o 0 sNm' [GR SA S CL
0.00 Fibrous Peat i
Soft
Black
Wat
7 =147 [
35979 onganic content = 47.9% 3 ss M 360
1.2t Silty Sand, some gravel, oce cobbies R
andior boulders 37 -
Compact o dense i
Brown Mt 2| 88 18 -]
Maist to wet 1 359
4
FlAafss| 4
I 358
Pla]|ss| 4 w20
1
s |ss | 357
F
Flelss| s " 3
35582 AR 356
518 Stightly weathered io frash, pinkish =
grey with black speckies, ightly F-
Tolated, moderataly to widely joirted, e
coarss 10 very Coarse grained, s
strong to very strong GMNEISS. :"':j ass
=
7-:. 354
Bedmck cored from 5.18m i 6.06m —
Ceplh.
;or bedrock coring datails refer io
35202 ecord of Drilihole 17-3 aen
898 END OF HOLE
Note:
1. Water level measured in
piezomatar at 0.2m sbove ground
surface (El. 361.2m) upon
compiation of instattation.
2. Water lavel maasured at 0.1m
above ground surface (EfR61.1m) on
March 26, 2000,
Northing and Easting co-ordinate
and slevation accurate 1o nearest
metre,
3 3., Numbers referto %
+7,X g o TRAIN AT FAILURE
Senstivity §



PROJECT: $31-1153 ,
LOCATION: N 5079747; E 314415

INCLINATION: -90° AZIMUTH: —

RECORD OF DRILLHOLE: 17-3

DRILUNG DATE: Mac.600
DRILL RIG: CME 55 Bombardker
DRILUING CONTRACTOR: Marathon

SHEET 1 OF 1
CATUM: Geodetic

DEPTH SCALE

DESCRIFTION

METRES
DRILLING RECORD

COLOUR

% RETURN

SYMBOUC LOQ

DEPTH

{m}

Lmmin

DISCONTINUTTY DATA

RUN No.
PENETRATION RATE
DIAMETRAL
POINT LOAD
INDEX {Mf'a)

FLUIBM

1
L
.

NOTES

WATER LEVELS
INSTRUMENTATION

l]IlTlIlllIIIlllllllI[lT]iTl7TTrlllilf[l’l‘ilIliIlllll|lllfl|l|ll1¥Tl|lI]‘(II(Ilifi‘lll[?l!ll‘llllllll

GROUND SURFACE

&
5

strang GNEISS.

NQRC

Slightly weathered 1o fresh, pinkish grey
with black specides, ightly foliated,
maoderately to widely joinled, coarse o
very coarse grained, strong to very

i

R

Y

it

AR

YR

i

RN

T

A

WA

EXT)

520

END OF HOLE

10

DRILLHOLE 1192ROCK.GPJ GLDR CAN.GDT 24/4/00 PS

DEPTH SCALE
1:50

o7 Golder
Associates

LOGGED: $B
CHECKED: PD

l...a..--|..:......¥|»-Alllnnllnulllu..f...;nn--ln-x-.nn'lllllnul.[..g.grl



. Miristry of
- Transportation
Oniano

OM_MOT 991-1193.GPJ ON MOT.GDT 24/4/00

Foundaton Design

accurate (o nearest mat.

PROJECT _ 9911183 RECORD OF BOREHOLE No 174 1 OF 1 METRIC
WP 3359800 LOCATION M 5079716: E 314395 ORIGINATED BY _SB
DIST ___ 54 HWY _1¢ BOREHOLE TYPE _108mm 1.0. HOLLOW STEM AUGERS COMPILED BY __Dke
DATUM _GEQDETIC DATE March 7700 CHECKED BY ___asp
DYNAMIC CONE PENETRATION
SQIL PROFILE SAMPLES | o ¥ |RESISTANCE PLOT . NATURAL v | rewares
Weal & PLASTIC LGRS T
- zl o waT | WOSTURE T/l - i
5 w go @ 20 4 60 80 100 CONTENT ze
ZlE] w | Y SE| Z L b . : ¥, w w | 2% | cransuzz
ELEV 2| @ | 2 |28] & [SHEAR STRENGTHkPa D DISTRIBUTION
BePTH DESCRIPTION SIS1E | S)3Z] & |o unconrmen  + Fiewovane
=] 188 Y %)
=1z ¥ |2°] U |e ouckTRMNAL x REMouLDED| WATER CONTENT (%)
356.90] GROUND SURFACE w 20 40 6 & 100 10 20 30 k' [GR sA si gL
2B Toesd E=2
0.30 Silty Sand, same gravel, oce. DR
cobbies and/or bouiders ok
Vaty dense 1.
Brown o 1 | 85 |280.13 358
Moist 1
P4
357.38 ¥
1.52
END OF BOREHOLE
Refusal to furthar auger panetration;
probable boulder or bedrock
MNote:
Opan borehols dry upon completion
of driting.
Northing mnd Easting co-ardinate

+3.X3: Numbars refer to

Sensitivity

0 3% STRAIMAT FAILURE



Ministzy of - ) ) o
@ Transportation - Foundaton Design
Crvaric

PROJECT _ po:.4143 RECORD OF BOREHOLE No 17-5 1 OF 1 METRIC
WP, 3359600 LOCATION N 5079080; E 314455 ORIGINATED BY _sB
DIST & HWY 11 BOREHQLE TYPE _ 108mm LD HOLLOW STEM ALGERS COMPILED BY __ DB
DATUM GEODETIC DATE March 7100 CHECKED BY ASP
DYNAMIC CONE PENETRATION
SQOIL PROFILE SAMPLES & W |RESISTANCE PLOT _2._"_ . RATURAL o - REMARKS
ol % PLASTIC oisTuRE pved IS
= w |£&5] @ 20 40 8 80 100 {UMT ol 50 &
9 &« u £ =l z . L 4 : . w, w w | = E GRAIN SIZE
cLev ’n_. ol W 3 es g SHEAR STRENGTH kPa [ E— DISTRIBUTION
DEPTH DESCRIPTION 3 5|l | 5|38 S | O UNCONFINED  + FIELDVANE Y ol
ElF £ JEC| @ Jeo quoKTRKAL X REMOULDED] YWATER CONTENT (%)
373.60| GROUND SURFACE w A 4 & 0 W 0 2 » k' |GR sA s cL
Topsoi

\
]

372f60 ity Sand, $ome gravel

dN MOT 991-1192.GPJ ON_MOT.GDT 24/4/00

Brown
©.40 Moist
N Hi
Refusat tc further auger penatration;
probatie boutder or badrock

Mote:
Openbamhole&rynponmmpbﬁon
of drilling.

Northing snd Easting to-ordinate
and shvation sccurats 1o nearest
matre,

3 3. Numbecs reler to 3%
+7.X7 Sensiiv o] STRAIN AT FAILURE



ON_MOT 991-1193.GPJ ON_MOT.GOT 2414100

@ Minsstry of
Transpoctation

Ontano

- Foundauon Design

PROJECT _ 931.1193

RECORD OF BOREHOLE No 17-6

1 OF 1

METRIC

1. Water ievel measured in
piazometar at 0.8m depth (EI.
387 1m) upen compiation of
nstafiation.

2. Water level measured in
piazomatar &t 1.7m dapth (£,
366.3m) on March 26, 2000.

Northing snd Easting co-ordinate
and elevation accucats 1o naarest
. matre.

W.R. 325-98-00 LOCATION N 5075850; E 314435 ORIGINATED BY _sB
DIST __ 54 HWY 11, BOREHOLE TYPE _ 108mm LD. HOLLOW STEM AUGERS COMPILED BY _ Dk
DATUM _GEOQDETIC DATE March 5200 CHECKED BY ASP
DYNAMIC CONE PENETRATION
SOIL PROFULE SAMPLES P ] RES{STANCE PLOTR\ HATURAL 0 " REMARKS
Eof % PASTE poistume UL | &
= o |£2] 8 20 40 B0 A0 100 M ogmpe w1 £5 .
218l L ¥ |28 = e e ! T " w wol ¥ | cramsze
ELEV DESCRIPTION e1gi & | 2|88 2 [SHEARSTRENGTHKPa B DISTRIBUTION
DEFTH 13 £ r > 123 X |© UNCONFINED  + FIELD VANE Y %)
£l = F{EC] @ |e QuickTRUxiAL X REMOULDED| WATER GONTENT (%)
368.00] GROUND SURFAGE w 20 40 60 M 100 0 % B k' |GR sa s ¢L
0.00 Topsod
754
0.45 Sity Sang, some gravel, occ. R
cobbies andior boukiers 4 s
Vary ganse o compact i 357
Brown JERR $S &1 [
Moist to wet £
1
]2 ss| e
1. 366
bRy
M1 3| 88| 7 g 13 67 3¢ o
i 365
] 4 | ss | 2
364,34
3.66
364
. 363
Bedrock cored from 3.66m to 6.81m -] 382
dapth, w
>
;«b«mmm&sn«rw Sty
acord of Dritthole 17. o
35119 o 174 =
5311 enpDoF HOLE
Note:

+3.><3: Numt_:ﬁnufenu
Sensitivity

0¥ STRAIN AT FAILURE



PROJECT: $91-1193 , RECORD OF DR!LLHOLEZ: 17-6 SHEET 1 OF 1

DRILLHOLE 1193RQCK.GPJ GLDR CAN.GDT 2414100 PS

LOCATION: N 50G79850; E 314435 DRILLING DATE: Mer.500 DATUM:  Gegdetic
INCLINATION: _§0* AZIMUTH: — DRILL RIG: CME 55 Bombandier
DRILLING CONTRACTOR: Marsthon
[=] w | FR-FRACTURE  FFALLT S-SMOCTH FLFLEXURED BC-BROKEN CORE
w § 8 3 § CLLLEAVAGE - JOINT AROUGH UEUNEVEN MB-MECH, BREAK _
é gl & c g 5 || sssenn PPOUSHED  STSTEPPED  WaNAVY BBEDOMG 38; NOTES
o & DESCRIFTION 8 ELEV. Z 'Q_E WHEVEN E-SUCKENSIDED PLPLANAR CLURVED wzs WATER LEVELS
w S DEFTH| 5 12 E RECOVERY FRACT, DISCONTINUTEY DATA HYDRALIC {2 T INSTRUMENTATION
E =13 Slm |EE — rao. | A coumucTvity § 25 g
& | g 5 g B || % |remos kit rwenosueace | ko =
-t " - - -
o “ | isses]asen|sene| o] ngg] CESCRFTN I
GROUND SURFACE i
[ Slightly weathered, grey-pink with black .= 346 ] E
[ speckles, moderdlely lo widsty jointed, =73 1
= lightly foliated (30°), medium to coarse  }od] ]
i Wrained, stong o very strong GNEISS.  F==] " RP ]
3 “i—f 4| srPE h
[ p - L5MF :
N b — i 3l J
[ 2 '
i = :
- = 2 JRPFe0 stun 1
- 1 = =
JHPFeQ stam p
[ ] M| I~IRrF 4
- x . - AERER b
N X 3 SRPFe0 wain ]
- Sl 3 ]
N T 4
- o] ]
- = E
- = ;
== E
B F= 35114 L JRP 3rym s -
- 1 ]
_— END OF HOLE .
T .
B -
3
. ] 1
- -
- ]
: -
- 10 ..:
- ]
: o
. 1
I
I
DEPTH SCALE = LOGGED: &B

1:50 = %GOSSOIgieEl\:teS CHECKED: PD




=y

Ministry of

ON_MOT §91-1193.GPJ ON_MOT.GDT 24/4/00

Transiortation Founaation Design
Ontario
PROJECT 9911193 RECORD OF BOREHOLE No 17-7 1oF 1 METRIC
WP, 156800 LOCATION N 5079785 63 E 314400 55 ORIGINATEDBY s8__
DIST___ 84 HWY 11 - BOREHOLE TYPE _ 108mm 1.D. HOLLOW STEM AUGERS COMPILED BY _ Dks
DATUM _GEQODETIC DATE Mstch 700 CHECKED BY ___ asp
DYNAMIC CONE PENE TRATION
SQIL PROFILE SAMPLES | » ¥ IRESISTANCE PLOT RATURAL v | REMaRks
Wl < PLASTIC ] 5
w h et MosTURE CLEl b 3 :
5 v |£8]| & 20 4 s 80 1 COHTENT zZ e
g & I B I Ty W W " w w | 3¢ | cransee
ELEV oESCHIl clel g F]¢g S| 2 |SHEAR STRENGTHkPa A G— DISTRIBUTION
DEPTH PTION sIE|F| 3|58 £ [O UNCONFINED  + FIELD VANE Y %)
ElZ £ |EC] @ |e qUCKTRKIAL X REMOULDED| WATER CONTENT (%)
362.00] GROUND SURFACE o 0 4 € 80 w00 10 20 30 kNm' IGR 5A SI CL
369.9¢]  Topsol ==
0.24 Sity Sand, some graval 11
Compact 1 -
Brown 3
360.93 Makst 61
57 Gravelly Sand, trace 10 some wit, s w b
occ. cobbles and boulders
Compact 1o dense
Brown
Moist to wal
360
Boulders cored from 1.5m to 2.1m
dapth ardd from 3.4m 10 3.4m dapth
359
58—
ss | 20
357
355
55 | 20 o 2% 81 i3 0
on
vl
ss | 30
35377 354
8.23 Frash, pinkish grey with bocasional e
black spacides, massive, moderatsly [
1o widely jointed, coarse grained, .
strong {0 very strong GNEISS.
_ 353
Bedrock cored from 8.2%m to
10.67m depth. 252
For badrock toding details refer to '
Record of Deiknole 17-7
a51.33
1087 enp oF HoLE
Elevation sccurate (o nearest matrs.
+3, %3 "'s“'"‘.’?'.' refectc & 3% STRAIN AT FAILURE



PROJECT: 99115 | RECORD OF DRILLHOLE: 17-7 sestrory |

DRILLHOLE 1193RCCK GPJ GLDR_CAN.GDT 2414m0 PS

LOCATION: N 5079789.63; E 314400.56 DRILLING DATE: Mar.7/00 DATUM. Geodetic
INCUNATION: -80° AZIMUTH: — DRILL RIG: CME 55 Bombardier
DRILLING CONTRACTOR: Marsthon
2 i Z| FRERACTURE  FFALY BMSUOOQTH FLELEXURED  BG-BROKEM CORE
w o] g % |5 cLcibavace  daom BROUGH UE-UNEVEN  WBMECH BREAK
Ssolg =5 o |3 _|5ji] sHssean PPOUSHED  STSTEPPED  W-WAVY B-BEDONG 97 NOTES
g - DESCRIFTION g ELEV. | = gg VILVEW S-SLICKENSTOED PL-PLANAR C-EURVED EEE WATER LEVELS
Zh| 8 & |oerm| B Iz RECOVERY PRt DISCONTHIITY DATA WORARIC {EEH]  INSTRUMENTATION
515 Bl e [Tz Toe ] "% | woex by conpeTiaty | X g§
a H & lg E oo |oomew | ™ jremoalShih| reeamsmrace | n e
o S 1€ rasseigven|suvnlazon]ongs| TP | 3o v e ...
GROUND SURFACE 38177
B Fresh. pinkish gray with cccasional back o= [F3] .
- Speckies, massive, moderately o widely =7 p
N icinted. coarse grained, strong b 1o very b -—3 ]
R strong GNEISS, = h
- Becomes stightly faliated (60°) from == JRST ]
— # 9.1m to 10.67m depth, =3 41 JRPLQ) -
N ~ L o :
B f- IRP J
N &= 1
N = 1
| ;{:—’ -
- B 2 ]
— 1w —
L iy JRP ) n
- = ]
B _-'; A
- S PEOEY 1] +RF ;
[ 087 J
- END OF HOLE ]
= 1 _
- _
[ = ]
. .
1 R
S .:
: -
[ 15 -
- "% _-
[« 3
.__ 13 .:
DEPTH SCALE I Gold LOGGED: 58
1:%0 JAssociates CHECKED: D




| 93008,0WG

bOBOOOO N

5079500 N

CONT

DIST No. 54

No.

HWY 11

@ oo,

N
WP No. 335-98-00 ~
EAGLE [.AKE ROAD (SITE 15) SHEET
SOUTH RIVER (SH'E 16)
SOUTH RIVER N
NTERCHANGE (SﬂE 17}
BOREHOLE | OCATION PLAN
Golder Assoclates Ltd.

MESSISSALIGA, ONTARIO, CANADA.

. LEGEND
@ Borehotle
Ko, ELEVATION |  HORTHING EASTING
15—% 340.50 5079031.29 313304.69
15-2 339.76 5079051.29 313301 .86
15-3 336 507910832 - | 313282
15—4 336 5079131.23 313275
16-1 336 5079392 313887
162 335 5079383 313859
16-3 330.14 5079360.64 313637.62
164 330.14 5079353.11 313813.29
166 315.9 5079413.57 313846.67
16~7 529.77 507938578 | 31379585
16—8 330.75 5079381.25 31377632
171 366 5079838 314475
17-2 364 5079508 314455
17-3 361 5079747 314415
174 358.9 5079716 314385
17-5 373 5072880 314455
17— 368 5079850 314435
17-7 | .362 5079789.63 | . 314400.56
NOTES

The boundaries balwesn 3oil sirata have baan sslablizhed
anly al Borshole facations. Belwssn Rorsholec
boundaries ars assumed from gualagical evidence.

This drowing was creoted from digiatl files
ROWPSPSDLDWG AHD SRIVER.DWG provided By COLE SHERWAH

REFERENCE

OaU.DWG,

o

TRES
SHOWN

No. | parg |

By

REVISION -
Geocres Ho.
[y 3t [ prosect oz s3t-1193  [oist, 54|
Suew'n. okg | CHKD: DK DATE: 2000 04 01 |sITE
forawte T IFC | cukn. ase APFD, WG,




1 '93008.0WG

5080000 N \ '

5079500 N .

EAGLE LAKE

~_

100

200

PLAN

3o0

SCALE

400

5079500 N

500
METRES

METR!

DIST No. 54

CONT No.
WP No.

HWY 11
335-98-00

(%)

e
EAGLE LAKE ROAD (SITE. 15) -
SOUTH RIVER (SITE 18)
SOUTH RIVER NORTH
NTERCHANGE (SITE 17)
BOREHOLE LOCATION PLAN
g ) Golder Associates 1td,
F Golde
sgoclartcs WSSISSALIGA, OHTARIO, CARAOA

. LEGEND
& Borehole
Ho. ELEVATION |  NORTHING £ASTING
51 340.50 5079031.29 31350469
15-2 333.76 5079051.29 313301.86
15-3 336 5079108.32 - | 313282
15-4 336 5079131.23 313279
16-1 336 £079392 313887
16—2 335 5079383 313869
16-% 330.14 5073360.64 J13837.62
16—~4 350.14 S5079353.11% 31381329
16-6 335.9 5079413.37 313846.67
t6—7 52977 507938579 | 31379545
168 330.75 5079381.25 1377632
17-1 366 5079838 314475
172 364 5473808 314455
173 361 5075747 31405
17—4 3588 5079716 314395
17-5 373 5073880 314455
17-6 368 5079850 314435
177 .362 507978963 | . 314400.56
HOTES

/‘_"

Tha beundaries betwssn 3ol sirala have besn exlablished
caly ol Barshols lcalions. Belwesn Borsholes e
boundariss ara essumed from geological evidincs.

REFERENCE
This drawing waox crecled from digital Hles OEMDWG,
ROWPSPSH.OWG AHD SRIVER.DWG provided by COLE SHURWAM

DIMEMSIONS ARE M METRES
AHD/OR WILLMETRES
UHLESS OTHERWISE SHOWN

wo. | oarc | ey . REVISION

Geacres Mo.

|susw’n. ke | CHRD: 0K

"""" PROJICT WO 991-1193  [DIST. S4
JoatE: 2000 04 01 fsite

DRAWH: JFC | cukp. ase { aprD, ODWG. 8



Appendix D

Foundation Comparison

THURBER



HIEENHL

UL

i m

w8
IoAE] pues 9T} Ul JusTnNge oY) UalIoys o] parmnbas Ajqeqord [y parawiSug 1
sI19p[Noq Jo souasaid oyt 01 ISATPIUDAPOSHT Surup-a1d
anp wone|[eIsul NN 11 SATIEUIS)E sxmbai [ vonereisur ofid “194e] pues punnqgy
S2EvIMDAPLSIT ST 1oedeuT tou op Jode] pues of) UT Imasard s1apinog 1L | oW UI sTepnoq jo souasard s o) angg 1 ey
Fo0Ipaq 1aAe] pues a3 ut syydop mopreys e SABpIUDAPOSICT
ojur {yoedes Juliraq Y3 1| 9[QR[IRAR SIR SOUR)SISAIL [ROMMDN00F Jo sanyea YSH Alsanelay 1 [ peisawdus smnbal jou 590 1
$asopuvapy :sadvpunapy saEnpunapy
oo srod Juunp pannbar Suisiema I
pannbar aq jim Junooy
SUOSSTED JO 251 JO S/1] oY1 MO[2q UOTJBABOXS WG € 20USH JaAd] Jurpunoy sopid

o1y Surpupoard Atpeonoerd

Jyoolpaq Jo doj ot

JAOQE WI7 0] 1] TIOI 24
[T wonepunoj 1e1d sy I

Sunooy a1 18 sEapinoq Jo souasard ot 107 [enusiod ST 010U, T
:SaSvmumaposyg

}o01paq pue 1aAe] pues
ST} U0 S[QR[IEA® 2B SOUEISISAL [BOIIYD3}00T JO son[eA YII 11

URALIP JO asn a Surpnpoexd A[aanaagze
Jooipaq jo do) o1} ss0qe W7 o)
wi] wol aq i uonepumof wid oy T
:Sa8vIupaposiy

J91J AI3UI)

1SaEvIUDAPDSIT Jo01paq Jo do o141 0) 95070
PSGNUPT SUON | pue 1Ley pues Jusyedwod ut [549] Supunyy uonepuUNay PIJ 1 pSuUuUSpY AUWON ‘T
SaSppupapy rsaSvpupapy SaSpjupapy
20rzms FUIPUNO] [9A5] B 818210 0} paIrnbal {1 51aI0U00 SSEI "1 pexmbatz st

paxmbal 51 AUR J1 ‘UOHEAROXS JO 1503 YBI T

No01paq oty ojuf Surup-axd ‘armonns

"SUOSSTED JO 25N ..u.NMQuEG;ﬂthQ ST} 0T Pol0afes 81 Juannnge ﬁmuwvwﬁ—..— JI'H
o sepnjoard Aqjeonoeid "I §001 3y} 30 58pa 03 9500 paoe(d aq 0} Fur00] SMOTY “IIL said maALIp JIRTMIRGY
JYo0Ipaq moEys 1 HOOIPIY Jo osn o1 sopnpoaxd yporpaq moreqs I IS
:sa8pjunaposiq 51} U0 J[QE[IEAE SIE SOUE}SISAT [BOTUYD910T Jo sanjea ySiy 11 ssaSupaposicr
paynuapr ouoN T Zunooy oy $5010¥ Y20Ipaq WHIOJINN A[IADRSI PUB MOJ[eUS T PSYRUSpI SUON T
rsaSvtupapy :sa8vuDApy SaFopunApY
JUAUR[ ]
UOSSIE)) dunoofg praadg SILJ HWIALI(] P —

INHWHTE NOLLVAN1O4 HOVE 404 SHALLVNYILTY NOLLVANAOA 40 NOSIIVdINOD




[&p!"nldiX:E

Special Provisions
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Suggested wording for inclusion in an NSSP dealing with groundwater control includes the
following.

Bidders are alerted fo the fact that a high groundwater level was recorded in the
cohesionless, permeable soils known to exist at this site. If excavation penetrates below the
level of the groundwater existing on site at the time of construction without prior unwatering,
the possible consequences include but are not necessarily limited to:

o Flow of groundwater into the excavation

* Loss of stability of the sides of the excavation with accompanying sloughing or flow of
soil into the excavation

o Loss of stability of the base of the excavation with heaving or boiling of the soil

* Loss of bearing resistance due to heaving or boiling of the base soil

Failure to control the stability of the excavation could result in property damage and
personal infury.

Failure to maintain the stability of the founding surface could result in the loss or reduction
of the available bearing resistance and a requirement fo redesign the foundation.

All costs associated with design changes resulting from the Contractor’s failure to maintain
the stability of the excavation will be to the Contractor’s account.

iy
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Appendix F

Borehole Locations and Seil Strata

Soil Strata
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