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FOUNDATION INVESTIGATION REPORT
For
Feasibility Study of Freeway Link
Between Hwy. 401 and Hwy. 407
Oshawa/Clarington Freeway Link
W.P. 663-89-00
District 7, Toronto

INTRODUCTION

A request, dated April 2, 1993 to vreview the feasibility study of
Oshawa/Clarington Freeway Link between Hwy. 401 and Hwy. 407 for 26 structures
and 3 culverts sites, was received from Central Region Structural Section.

Based on the above request, the Phase Il study report issued by Geocon Inc. has
been reviewed by the Foundation Design Section (Geocdn Report T117078, July,
1992). This technical report presents a preliminary geotechnical route analyses
of the alignments, for each study corridor, proposed by the transportation
consultants.

Five major alignments have been proposed to Tink Hwy. 401 and the proposed Hwy.
407 within the Oshawa Link. Five connector junctions have been established at
Hwy. 401 and four at the proposed Hwy. 407 to link the two highways. Underpass
structures will be proposed along the 1ink alignments at the crossing of Hwy. 2,
Bloor Street, Nash Road, Pebblestone Road, and Regional Road No. 4 (Taunton
Road). Interchange structures will also be established at Hwy. 401 and Hwy. 407
at the respective connector junctions.

The proposed major link alignments are located between existing north-south
roadways and primarily within the central zone of the study corridor. Generally,
the alignments encountered few existing properties and developed areas. Since
the location of the proposed Hwy. 407 is tentative, several other alternative
alignments for Hwy. 407 have been proposed further north of the current
technically preferred alignment. Correspondingly, the proposed 1inks between
Hwy. 401 and Hwy. 407 have been extended to connect at the alternate proposed
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Highway routes. Details of the route locations may be referenced from the Hwy.
design consultant drawings (McCormick and Rankin, 1991).

The technically preferred freeway link is located in the western portion of the
study corridor as shown on Drawing 6638900A. Twenty six (26) new bridge
structures and three (3) culverts are proposed along this Oshawa Link as shown
on Figure 1. Table 1 in the Appendix shows a chart listing the various

structures, their Tocations and a brief description of the sites.

Based on the above request and our review, twelve boreholes (B.H. 1 to B.H. 12)
were advanced and sampled between 93 12 06 and 93 12 13 as a part of the project
by means of solid or hollow stem augers with washboring techniques. These
boreholes extended down to depth of 7.0 m at B.H. 3 and 29.4 m at B.H. 9 below
the existing ground surface.

This report contains factual information together with discussion and
recommendations pertaining to the subsurface conditions, structure foundations,
approach embankments and cuts and related earthworks for the sites as shown on
Drawing No. 6638900A.

SITE DESCRIPTION AND GEOLOGY

The proposed structure sites extend from Hwy. 401 Interchange northerly 14 km to
the proposed Hwy.407 interchange (Drawing No. 6638900A). The sites are located
in the Municipé1ity of Clarington, Region of Durham.

The portion of the Oshawa Link Corridor under investigation is flanked by mosaic
of urban land uses on the periphery of area municipal core also which includes
major new residential and industrial subdivision development by traditional
agricultural operations as well as specialty crop systems.

The topography of the area is generally flat to gently undulating, generally
sloping down toward Lake Ontario from the north to the south.

Physiographically, the area is located in the region referred to as the "South
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STope and Iroquois Plain" (Chapman and Putnam, 1984). This is the Towland
bordering Lake Ontario which was inundated in the Pleistocene time by Lake
Iroquois. Subsoils in these areas generally are characterized by a mosaic of
ti11\p1ains, drumlins, and areas of glacial lacustrine deposits of silt, sand and
clayey silt.

SUBSURFACE CONDITIONS

The subsoil encountered at these sites can be divided into seven deposits as
follows:

i) fi11 material

ii)  topsoil

S 11i)  clayey silt

jv)  sandy silt to silty sand

V) sand to sand and gravel

vi)  heterogeneous mixture of silt, sand and gravel
(non-cohesive glacial till)

vii) heterogeneous mixture of clayey silt, sand and gravel

(cohesive glacial till)

The maximum thickness of these deposits vary with the location and depths. A

detailed description of the subsurface conditions encountered is given below.

Fill Material

This material was encountered at five borehole Tocations along the existing road.
The material consists of a brown sand and gravel. The thickness of this layer
varies from 1.0 metre at B.H. 3 to 1.6 metres at B.H. 1 as shown on the Record
of Boreholes. No laboratory tests were carried out on the fill material.
However, through visual observation, it can be classified as a sand and gréve].

Topsoil
Organic topsoil was found from the ground surface or just underneath the sand and

gravel fill at nine (9) borehole locations out of twelve (12) borehole. The
thickness of the topsoil varies from 0.1 metres at B.H.1 to 1.1 metres at B.H.7.
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Clayey Silt ,
This stratum was encountered in five (5) boreholes (B.H.’s 2, 3, 6, 7 and 9).

This material consists of a clayey silt ranging in thickness between 0.5 metres
at B.H. 3 and 9.8 m at B.H. 7.

Atterberg Limit tests were performed on these samples and the results are plotted
on Figure 2 and summarized as follows:

Progérty Range
Natural Moisture Content (W) 13.0 - 30.0
Liquid Limit , {WL) 16.0 - 31.0.
Plastic Limit (Wp) 10.0 - 16.0
Plasticity Index (Ip) 6.0 - 15.0

From the plasticity chart it is evident that the layer can be classified as an
inorganic clayey silt with Tow plasticity (CL).

Undrained shear strengths of the soil were determined by in-situ vane tests. The
results are plotted on the Record of Boreholes in the Appendix and summarized as
follows: '

Undrained Shear Strength (cu) kPa , Sensitivity
Field Vane 25 - 80 2 -6

As shown on the above table, recommended shear strength for this deposit can be
assumed to be within the range of 25 to 80 kPa. Based on this conclusion, the
soil has generally a firm to stiff consistency. The sensitivity of the soil is
generally low to moderate.

Sandy Silt to Silty Sand

Sandy silt to silty sand was encountered above or below the clayey silt 1ayer in
seven (7) boreholes. The thickness of this layer ranges from 0.5 metres at B.H.
3 to 8.6 metres at B.H. 9.

The deposit contains minor variations in gravel content throughout its thickness.
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Generally the deposit contains some gravel. Grain size distribution analysis
indicates that the soil varies between a sandy silt to silty sand. This layer
is basically non-plastic. Figure 3 in the Appendix-shows the result of grain
size distribution tests,

In this stratum, the ‘N’ values ranged from 6 to over 100 blows/0.3 m indicating
a state of compaction described as loose to very dense.

Sand to Sand and Gravel .

These stratum were encountered above or in between non-cohesive glacial till at
five (5) borehole locations. The thickness of this Tayer ranges from 1.4 metres
at B.H. 11 to 5.3 metres at B.H. 4.

No laboratory tests were carried out on this material. However, through visual
observation, this material can be classified as a sand to sand and gravel.

In this stratum, the ‘N’ values ranged from 26 to over 100 blows/0.3 m indicated
a state of compaction described as compact to very dense.

Heterogeneous Mixture of Silt, Sand and Gravel (Non-cohesive Glacial Till)
Underlying the sandy silt to silty sand and sand and gravel Tlayers, a
heterogeneous mixture of silt, sand and gravel of glacial origin was encountered
at 11 boreholes. The proven thickness of this stratum ranges from 3.7 metres at
B.H. 5 to greater than 11.9 metres at B.H. 9. Most of the samples recovered from
the site investigation has a grey colour.

Grain size distribution analyses indicate that this layer can be classified as
heterogeneous mixture of silt, sand and gravel (non-cohesive glacial till).
Gradation limits for these soils are presented in an envelope form on Figure 4.
This layer is basically non-plastic.

In the stratum, the 'N’ values ranged from 21 to over 100 blows/0.3 m indicated
a state of compaction described as compact to very dense.
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Heterogeneous Mixture of Clayey Silt, Sand and Gravel (Cohesive Glacial Til11)

A cohesive glacial ti11 deposit was found immediately below the fill material at
one borehole location. This material consists of a cohesive heterogeneous
mixture of clayey silt, sand and grave1:with a thickness of greater than 14 m at
B.H. 8.

Atterberg Limit Test was performed on this sample and the result is plotted on
Figure 5 and summarized as follows:

Property Range (10
Natural Moisture Content (W) 6
Liquid Limit (WL) 15
Plastic Limit (WP)
Plasticity Index (Ip)

From the plasticity chart as shown on Figure 4, it is evident that the deposit
can be classified as an inorganic clayey silt to silt with low plasticity (CL or
CL-ML).

A grain size distribution analysis was carried out on this material. Figure &
in Appendix shows the result. '

Standard penetration test ‘N’ values between 60 and over 100 blows/0.3 m
indicated that the soil can be interpreted as being hard.

Groundwater Conditions

Groundwater conditions were observed through the measurement of water level in
the open boreholes. The depth of groundwater level after completion ranged from
0.6 metres at B.H. 5 to 6.2 metres at B.H. 9 below the existing ground surface.
At two borehole locations (B.H.’s 8 and 12), groundwater in the boreholes was dry
after completion.  However it should be noted that a perched water was
encountered at a depth of about 3.0 m in Borehole 8 below the ground surface.
The following groundwater levels were observed during the field investigation.
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DISCUSSION AND RECOMMENDATIONS

At present the planning and design staff is involved in the preliminary design
phase for the Oshawa Link. This report contains the geotechnical aspect of the

 Oshawa Link from the proposed Hwy. 407 to the existing Hwy. 401 east of Courtice

Road in the Municipality of Clarington, Region of Durham for various structures
and culverts. Twenty six (26) bridge structures and three (3) culverts including
seven (7) creek crossings were reviewed for this program (see Figure 1)

In general, subsurface conditions over the site are uniform and competent for
structure foundation and embankment loadings.

Our comments from the feasibility, design and construction of the various
structures and culverts are given on the Foundation Data Sheets included in the
Appendix. A data sheet is provided for each of the 12 areas; the area location
is described on these sheets and is also shown on Drawing No. 6638900A. An
explanation of information provided on the data sheet is outlined below.

1.  The structure number given (i.e. 1, 2, 3...... 26, culvert 1..... etc.) is
a ‘numbering system developed for the purpose of the feasibility study.
The area is the Jlocation of boreholes drilled for this study (1,

2yvennnn 12). The actual location is shown on Drawing No. 6638900A and
Figure 1.
2. The original ground elevation is based on the survey result for the

proposed Oshawa Link profile.

3. The grades of roadway given is based on the proposed grades of Oshawa Link
at the respective sites.

4.  Subsurface conditions are described very briefly and are based on
generally not more than one boring per area.



Recommendation - Structure _
The recommendations are discussed separately for the structural elements
(abutments and piers). The options for structure foundations are given in

preferential order based on geotechnical/economical considerations.
Further elaboration of structure recommendations made on the data sheets
are given below.

Compacted Granular ‘A’ Core (Engineered Fill) - This option is for
abutments only where subsurface conditions are competent. This option.is
not recommended for water crossings. The minimum requirements of a
compacted granular ‘A’ core are shown on Figure 7 in the Appendix.
Furthermore, the footing for this scheme could be designed using the
following parameters: '

Factored Bearing Capacity at U.L.S.: 900 kPa

Bearing Capacity at S.L.S. : 350 kPa

Spread Footings - This option is given for abutments and piers where
subsurface conditions are competent. The maximum elevation and

corresponding maximum design load is given. It is to be noted the spread
footings should be provided with a minimum of 1.2 m of earth cover for
frost protection purposes. In addition, where the spread footing is to be
founded on a cohesive deposit, subject to softening upon exposure to
construction or weather conditions, it would be necessary to protect the
base of the footing excavation from softening by placing a working slab of
Jean concrete immediately upon completion of the footing excavation.
Also, where the footing is located in a granular deposit and the water
table is at or above the footing founding level, it will be necessary to
prevent the base of the footing from "boiling" due to an unbalanced excess
| hydrostatic head. In this case a dewatering scheme would be required.
Two alternative dewatering schemes are shown on Figure 8 and Fighre 9.

End-Bearing Piles - This founding scheme is recommended for the abutments
and piers where appropriate. The recommendation gives the estimated pile
tip elevation. Generally, the end-bearing piles can be designed for the

T
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facpored axjal capacity at U.L.S. and the axial capacity at S.L.S. which
is dependent on the pile section chosen. The following design parameters
are recommended for the pile foundation:

Factored Axial Capacity Axial Capacity
Pile Type at U.L.S. (kN) \ , at S.L.S. (kN)
310 HP 79 1150 - 900
310 HP 110 1600 1150

It is generally assumed steel ’H’ piles will be used, however, if a
certain pile section is not suitable at the specific area, this fact is
mentioned in the data sheet. Pile driving would be field controlled by
the Hiley Formula unless it is being driven to the bedrock surface or in
clayey subsoil.

Recommendation - Approaches
The recommendations for fil1 slopes, cut slopes and berm requirements, are
based on the proposed preliminary grades assuming fills are constructed of

acceptable earth borrow according to current M.T.0. Specifications. Any
changes in profile grade would require a reassessment of these
recommendations. Also discussed under this heading is special treatment,
i.e. benching, slope protection, etc., that is anticipated at this
location. No excessive settlements of embankments at the proposed fill
heights are anticipated at this stage.

Other Considerations

The granular ‘A’ or ’‘B’ backfill should be in accordance with Special
Provision No. 109F03 (dated March, 1988). The following parameters are
recommended for the granular backfill"

Gran, 'A’ Gran. ‘B’
Angle of Internal Friction: ¢ 35° 30°
Unit Weight (kN/m®): y 22.80 21.20
Coefficient of Active Earth Pressure (Ka) 0.27 0.33

Coefficient of Earth Pressure at Rest (Ko) 0.43 0.50



- 11 -

The earth pressure coefficient at rest is to be used when the design of
abutment walls are rigid and unyielding. A1l foundation elements should
have a minimum of 1.2 m earth cover for frost protection.

The concrete for the footings should be formed ‘In The Dry’. Consequently
a dewatering scheme will be required if the concrete is poured below the
‘prevailing water level.

8. Remarks
In this column assumptions made and geotechnical preference of schemes if
appropriate, are discussed, as well as other options or considerations to
be evaluated during this stage of design.

MISCELLANEOQUS
The various comments outlined in this report are for feasibility study purposes

based on limited field data. [t will be necessary to carry out a detailed
subsurface investigation at each of the structure sites when the design details
and geometries are finalized and approved. In some areas, surface and
groundwater studies for stormwater detention ponds and special in-situ field
testing may be warranted.

This report was prepared by Mr. T.C. Kim, Sr. Foundation Engineer and reviewed
by Mr. D. Dundas, Chief Fgygdation Engineer (Acting).

_‘._‘?M ¥

/
T.C. Kim, P. Eng.
Sr. Foundation Engineer

TS, Trecnctan

’D. Dundas, P. Eng.
Chief Foundation Engineer
(Acting)
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TABLE 1 : LIST OF STRUCTURES

AREA | STRUCTURE DESCRIPTION
REF.No.
I Freeway Link W-N ramp over relocated Courtice Rd. (Regional Rd. 34)/Hwy 401 interchange N/S-E ramip
2 Relocated Courtice Rd. (Regional Rd. 34)/Hwy 401 interchange E-N/S ramp over Freeway Link N-W ramp
1 3 Freeway Link W-N ramp over ng,hway 401
4 Freeway Link N-E ramp over Highway 401
5 Freeway Link N-E ramp over Freeway Link W-N ramp
6 Freeway Link N-W ramp over CP Rail
2 7 Freeway Link N-E ramp over CP Rail
8 Freeway Link W-N ramp over CP Rail
9 Freeway Link E-N ramp over CP Rail
10 Freeway Link N-W ramp over Bascline Road
3 11 Freeway Link N-E ramp over Baseline Road
12 Freeway Link W-N ramip over Baseline Road
13 Freeway Link E-N ramp over Baseline Road
4 14 Bloor Street over Frecway Link
5 Culvert-1 Freeway Link crossing North of Bloor Street
6 i35 Highway 2 over Freeway Link
16 Nash Road over Freeway Link
7 17 Freeway Link over Black Creck
8 18 Hancock Road over Freeway Link
Culvert-2 Freeway Link crossing South of Pebblestone Road
9 Culveri-3 Freeway Link S-E/W ramp crossing South of Pebblestone Road
19 Pebblestone Road over Freeway Link
10 20 Freeway Link over Farewell Creck
11 21 Repional Road 4 (Taunton Road) over Freeway Link
22 Freeway Link E-S ramp over Freeway Link S-W ramp
23 Freeway Link S-W ramp over proposed Highway 407
12 24 Freeway Link E-S ramp over proposed Highway 407
25 Freeway Link S-E ramp over Farewell Creek
26

Freeway Link E-S ramp over Farcwell Creck




FOUNDATION DATA SHEET

W.P. 663-89-00 AREA__ 1 STRUCTURE Nos. 1,2, 3,4and5 LOCATION Oshawa Link at HWY 401 Interchange
ORIGINAL GROUND ELEV.. 100.0 - 1068.0m PROPOSED HWY 401 /407 GRADE ELEV. Varied |
Reference:
SUBSURFACE RECOMMENDATIONS REMARKS
CONDITIONS STRUCTURE APPROACHES

REFERENCE BOREHOLE

BH 1 (Gr.Elev. 104.5 m)

0.0 - 1.6 : Sand and Gravel Fill
compact to dense

1.6 - 15.4: Heterogeneous
Mixture of Silt, Sand
and Gravel
(Glacial Till)

. compact to very
dense

GROUNDWATER

Water level at 2.9 m below
ground surface.

ABUTMENTS AND PIERS

1. ABUTMENTS

on Granular "A" core

elevation below 101.5 m

2. PIERS

a) A perched-type abutments founded on spread footings

- Factored bearing Capacity at U.L.S. : 900 kPa
- Bearing Capacily at S.L.S.

: 350 kPa

b) Spread footings on the very dense glacial till at an

- Factored bearing Capacity at U.L.S. : 1,000 kPa
- Bearing Capacity at S.L.5.

: Not governed

Spread footings founded on the very dense glacial till

- Factored bearing Capacity at U.L.S. : 1,000 kPa
- Bearing Capacity at S.L.S.

: Not governed

1)Fill height up to 8.0 m
will be stable with 2:1
side and forward
slopes

2)Fill height greater
than 8.0 m will be
required a mid-height
safety berm

3)Unsuitable material
within the plan limit
should be fully
removed and replaced
with well compacted
material

1. No serious
foundation
problems are
anticipated

2. No major
dewatering
problems are
anticipated
for excavation
of footings




FOUNDATION DATA SHEET

W.P. 663-89-00 AREA 2 STRUCTURE Nos. 6,7, 8 and 9 LOCATION Oshawa Link ramps over CP Ralil
ORIGINAL GROUND ELEV. 1050 - 109.0 m PROPOSED HWY 401/ 407 GRADE ELEV. 113.0 - 1200 m
Reference:
SUBSURFACE RECOMMENDATIONS _ REMARKS
CONDITIONS STRUGTURE APPROACHES

REFERENCE BOREHOLE

BH 2 {(Gr.Elev, 105.0 m)

ABUTMENTS AND PIERS

1. ABUTMENTS

0.0 - 1.4 : Clayey Silt
stiff

1.4 - 2.1 : Silly Sand
compact

2.1 - 8.1 . Heterogeneous
Mixture of Siit, Sand
and Gravel
(Glacial Till)
very dense-

GROUNDWATER

Water fevel at 5.8 m below
ground surtace

a) A perched-type abutments founded on spread footings
on Granular "A" core

- Factored bearing Capacity at U.L.S. : 900 kPa
- Bearing Capacity at S.L.S. 1 350 kPa

b) Spread footings on the very dense glacial till at an
elevation below 102.9 m

- Factored bearing Capacity at U.L.S. : 1,000 kPa
- Bearing Capacity at S.L.S. : Not governed

2. PIERS
Spread footings founded on the very dense glacial til

- Factored bearing Capacity at U.L.S. : 1,000 kPa
- Bearing Capacity at S.L.S. : Not governed

1)Fill height up to 8.0 m
will be stable with 2:1
side and forward

- slopes

2)Fill height greater than
8.0 m will be required
a mid-height berm

3)Unsuitable material
within the plan limit of
the proposed
embankment should be
fully removed and’
replaced with well
compacted material

1. No serious
foundation
problems are
anticipated

2. No major
dewatering
problems are
anticipated for
excavation of
footings

3. Some railway
protection would
be required




FOUNDATION DATA SHEET

W.P. 663-89-00 AREA _3 STRUCTURE Nos, _10, 11,12 and 13 LOCATION Oshawa Link ramps over Baseline Rd.
ORIGINAL GROUND ELEV. ___ 106.0 - 108.0 m PROPOSED HWY _ 401/407 _ GRADE ELEV. 112.0 - 116.0m
Reference:
SUBSURFACE RECOMMENDATIONS REMARKS
CONDITIONS STRUCTURE APPROACHES
REFERENCE BOREHOLE
’ ABUTMENTS AND PIERS 1)Fill height up to 8.0 m | 1. No serious
BH 3 (Gr.Elev, 108.5 m) will be stable with 2:1 foundation
, 1. ABUTMENTS side and forward problems are
0.0 - 0.1 : Pavement slopes anticipated
a) A perched-type abutments founded on spread footings
0.1 - 1.0 : Sand and Gravel Fill on Granular "A" core 2)Fill height greater than | 2. No major
compact 8.0 m will be required dewatering
- Factored bearing Capacity at U.L.S. : 900 kPa a mid-height berm problems are
1.0 - 1.9 : Clayey Silt - Bearing Capacity at S.L.S. : 350 kPa anticipated for
trace of organics 3)Unsuitable material excavation of
b) Spread footings on the very dense glacial till at an within the plan limit footings
1.9 - 2.4 : Siity Sand elevation below 106.5 m should be fully
compact o very removed and replaced
dense - Factored bearing Capacity at U.L.S. : 1,000 kPa with well compacted
- Bearing Capacity at S.L.S. : Not governed material prior to fill
2.4 - 7.0 : Heterogeneous placement
Mixture of Silt, Sand 2. PIERS
and Gravel
{Glacial Till) Spread footings founded on the very dense glacial till
very dense
- Factored bearing Capacity at U.L.S. : 1,000 kPa
GROUNDWATER - Bearing Capacity at S.L..S. : Not governed

Water level at 3.5 m below
ground surface




FOUNDATION DATA SHEET

W.P. 663~8§-00 AREA 4 STRUCTURE Nos. __14 LOCATION Oshawa Link - Bloor St. over Freeway Link
ORIGINAL GROUND ELEV. 125.5.m PROPOSED HWY 401 / 407 GRADE ELEV. 129.0m
Reference:
SUBSURFACE RECOMMENDATIONS REMARKS
CONDITIONS STRUCTURE APPROACHES
REFERENCE BOREHOLE
ABUTMENTS AND PIERS 1)Fill height up t0 3.0 m | 1. No serious
BH 4 (Gr.Elev. 126.8 m) will be stable with side foundation
1. ABUTMENTS slope of 2:1 problems are
0.0 - 0.1 : Pavement anticipated

0.1 - 1.4 : Sand and Gravel Fill
dense

1.4 - 5.6 : Heterogeneous
Mixture of Silt, Sand
and Gravel
(Giacial Til)
very dense

5.6 - 10.9: Fine to medium Sand
dense

10.6 - 11.6: Heterogeneous
Mixture of Silt, Sand
and Gravel
{Glacial Till)
very dense

GROUNDWATER

Water level at 3.0 m below
ground surface

a) A perched-type abutments founded on spread footings
on Granular "A" core

- Factored bearing Capacity at U.L.S. : 900 kPa
- Bearing Capacity at S.L.S : 350 kPa

b) For a closed-type abutments, spread footing on dense
fine to medium sand at an elevation below 121.0 m

- Factored bearing Capacity at U.L.S. : 800 kPa
- Bearing Capacity at S.L.S. 1340 kPa

2. PIERS

Spread footings founded on the dense fine to medium
sand at an elevation below 121.0m

- Factored bearing Capacity at U.L.S. : 800 kPa
- Bearing Capacity at S.L.S. : 340 kPa

2)Cuts fo a depth of 3.5
m will be stable with
2:1 slopes

3)Overall slope of 6.5 m
(3m fill and 3.5 m cuts)
will be stable with 2:1
forward slopes

4)Unsuitable material
within the plan limit
should be fully
removed and replaced
with well compacted
material prior to fill
placement

2. Dewatering
scheme would
be required for
foundation
excavation.




FOUNDATION DATA SHEET

W.P. 663-80-00 AREA _ 5 STRUCTURE Nos. Culvert- 1 LOCATION Oshawa Link Crossing Tooley Creek
ORIGINAL GROUND ELEV. 1350 m PROPOSED HWY 401 7 407 GRADE ELEV. 137.0m
Reference:
SUBSURFACE RECOMMENDATIONS REMARKS
CONDITIONS STRUCTURE APPROACHES

REFERENCE BOREHOLE

BH 5 (Gr.Elev. 134.0 m)

1.

BOX CULVERT

0.0 - 0.4 : Top Soil

0.4 - 4.1 : Heterogeneous
Mixture of Silt, Sand
and Gravel
{Glacial Till)
dense to very dense

4.1 - 8.5 : Fine to medium Sand
very dense

GROUNDWATER

Water level at 0.6 m below
ground surface

[

a) Mat foundation founded on a 0.3 m Granular "A" pad

b) Rigid concrete Box Culvert: Size is not known

- Factored bearing Capacity at U.L.S. : 900 kPa

- Bearing Capacity at S.L.S.

A temporary earth dyke or stream diversion is required

1 350 kPa

Excavation below the water table require a positive

dewatering system

1)Fill height up to
2.5 m will be stable
with forward and side
slopes of 2:1

2)Cuts fo a depth of 2.0
m will be stable with
2:1 side siope

3)Unsuitable material
within the plan limit
should be. fully
removed and replaced
with well compacted
material prior to fill
placement.

1. Some positive
dewatering
system will be
required

2. But no major
foundation
problems were
anticipated.




FOUNDATION DATA SHEET

W.P. 663-89-00 AREA 6 _ STRUCTURE Nos. 15 LOCATION Oshawa Link Under HWY 2
ORIGINAL GROUND ELEV. 139.0 m PROPOSED HWY __2/401/407 _ GRADE ELEV. 146.0 m
_ " Reference:
SUBSURFACE RECOMMENDATIONS REMARKS
CONDITIONS STRUCTURE APPROACHES |

REFERENCE BOREHOLE

BH 6 (Gr.Elev. 139.6 m)

"ABUTMENTS AND PIERS

1. ABUTMENTS

0.0 - 1.4 : Sand and Gravel Fill
dense

1.4 - 2.5 : Sandy Silt
trace of organics
compact

2.5 - 10.1: Clayey Silt
firm to very stiff

10.1- 12.0: Sand and Gravel
compact

12.0- 15.5: Heterogeneous
Mixture of Silt, Sand
and Gravel
(Glacial Till)
very dense

GROUNDWATER

Water level at 2.1 m below
ground surface

a) A perched-lype abutments founded on spread footings
on Granular "A" core
- Factored bearing Capacity at U.L.S. : 900 kPa
- Bearing Capacity at S.L.S ; 350 kPa

b) Alternatively, deep foundations founded on steel "H”
piles driven to a very dense glacial till at a tip
elevation below 126.0 m

Type Factored axial Axial
capacity at UL.S. capacity at S.L.S.

310H110 1600 kN 1150 kN

310H79 1150 kN 900 kN

2. PIERS

Deep foundations founded on steel "H" piles driven to a
very dense glacial till at a tip elevation below 126.0 m
- Pile capacity is the same as above

1)Fill heights up to
7.0 m will be stable
with forward and side
slopes of 2:1

2)Unsuitable material
within the plan limit
of the proposed
embankment should be
fully removed and
replaced with well
compacted material
prior fo the fill

- placement.

1. No foundation
problems are
anticipated

2. No major
dewatering
problems are
anticipated




FOUNDATION DATA SHEET

W.P. _663-89-00 AREA _7 _STRUCTURE Nos. 16 and 17 LOCATION Oshawa Link Under Nash Rd. and over Black Creek
ORIGINAL GROUND ELEV. 139.0 m PROPOSED HWY __401/407  GRADE ELEV. 138.0 - 1450 m
Reference:
SUBSURFACE RECOMMENDATIONS REMARKS
CONDITIONS STRUCTURE APPROACHES
REFERENCE BOREHOLE '
: 1. NASH ROAD UNDERPASS NASH ROAD 1. A temporary
BH 7 (Gr.Elev. 140.7 m) UNDERPASS earth dyke or

0.0 - 0.1 : Pavement

0.1 - 1.1 Organic Silt

1.1 - 2.1 : Sandy Silt
compact

2.1 - 11.9: Clayey Silt
trace of Gravel
firm to stiff

11.9- 13.2: Sandy Silt
trace of Gravel
compact

13.2- 15.7; Heterogeneous
Mixture of Silt, Sand
and Gravel
(Glacial Til)
very dense

GROUNDWATER

Water level at 3.4 m below
ground surface

ABUTMENTS AND PIERS

a) Deep foundations founded on steel "H" piles driven to
a very dense glacial till at a tip elevation below
127.0m

Type  Factored axial Axial
Capacity at U.L.S. Capacity at S.L.S.

310H110 1600 kN 1150 kN

310H79 1150 kN 900 kN

2. BLACK CREEK CROSSING

BOX CULVERT
a) Mat foundation founded on a 0.3 m Granular "A" pad
b) Rigid concrete box culvert: size not known

- Factored bearing Capacity at U.L.S. : 225 kPa
- Bearing Capacity at S.L.S. 1 150 kPa

1)Fill height up to
5.0 m will be stable
with 2:1 side and
forward slopes

2)Cuts to a depth of 2 m
will be stable with
2:1 side slope

stream diversion
is required for
Black Creek
crossing

2. Sorne positive
dewatering
scheme will be
required

3. But no major
foundation
problems are
anticipated




FOUNDATION DATA SHEET

W.P. 663-89-00 AREA___ 8 STRUCTURE Nos. 18 LOCATION Hancock Road over Oshawa Link
ORIGINAL GROUND ELEV. 160.0 m PROPOSED HWY  401/407  GRADE ELEV. 158.0 m
Reference:
SUBSURFACE RECOMMENDATIONS REMARKS
CONDITIONS STRUCTURE APPROACHES
REFERENCE BOREHOLE ABUTMENTS AND PIERS Cut slope to a depth of | 1. No serious
8.0 m will be stable foundation
BH 8 (Gr.Elev. 153.3 m) with 2:1 side slope. problems are
anticipated

0.0 - 1.4 : Sand and Gravel Fill
compact

1.4 - 15.4. Heterogeneous
Mixture of Clayey Silt,
Sand and Gravel
(Glacial Tilf)
hard

GROUNDWATER

Borehole dry after completion.
Perched water at 3.0 m below
the ground surface.

Spread footings founded in the hard cohesive glacial till
- Factored bearing Capacity at U.L.S. : 1,000 kPa
- Bearing Capacity at S.L.S. : Not governed

2. No dewatering
problems are
expected during
the excavation




FOUNDATION DATA SHEET

W.P, 663-89-00 AREA _9 STRUCTURE Nos. 19, Culverts 2 and 3 LOCATION Oshawa Link near Pebblestone Road
ORIGINAL GROUND ELEV, 1450 m PROPOSED HWY __401/407 _ GRADE ELEV. 145.0 -1520m
' Reference:
SUBSURFACE RECOMMENDATIONS REMARKS
CONDITIONS STRUCTURE APPROACHES

REFERENCE BOREHOLE

1. BRIDGE ABUTMENTS AND PIERS

BH 9 (Gr.Elev, 151.2 m)

0.0 - 8.8 : Silty Sand
compact to very
dense

8.8 - 10.1: Clayey Silt
firm

10.1- 17.5: Sandy Silt
trace of Clay
loose to compact

17.5- 29.4: Heterogeneous
Mixture of Silt, Sand
and Gravel
(Glacial Tit})
dense to very dense

GROUNDWATER

Water level at 6.2 m below the
ground surface

Deep foundations founded on steel "H" piles driven o a
very dense glacial till at a tip elevation of approximately
130.0 m.

Type Factored axial Axial
Capacity at U.L.S. Capacity at S.L.5.
310H110 1000 kN 800 kN
310H79 720 kN 630 kN

2. FAREWELL CREEK (TRIBUTARY) CROSSINGS

a) Mat foundation on a 0.3 m Granular "A" pad
b) Rigid concrete box culvert: size not known

- Factored bearing Capacity at U.L.S. : 150 kPa
- Bearing Capacity at S.L.S. : 250 kPa

1)Fill height up to
7.0 m will be stable
with side and forward
slopes

2)Unsuitable material
within the plan fimit
of the proposed
embankment should be
fully removed and
replaced with well
compacted material
prior to the fill
placement

1. A temporary
earth dyke or
stream diversion.
is required for
Farewell
crossings

2. Some positive
dewatering
scheme will be
required.

3. But no major
foundation
problems are
anticipated.




FOUNDATION DATA SHEET

W.P. 663-89-00 AREA 10 STRUCTURE Nos. 20 LOCATION Oshawa Link over Farewell Creek
ORIGINAL GROUND ELEV, 146.0 m PROPOSED HWY 401 7 407 GRADE ELEV, 149.0 m
Reference:
SUBSURFACE RECOMMENDATIONS REMARKS
CONDITIONS STRUCTURE APPROACHES
REEERENCE BOREHOLE | BRIDGE ABUTMENTS 1)Fill height up to 1.A temporary

BH 10 {Gr.Elev. 152.6 m)

0.0 - 0.4 : Organic Topsoil

0.4 - 1.4 : Silty Sand
trace of gravel
compact

1.4 - 2.9 : Sand and Gravel
trace of Silt
vety dense

2.9 - 9.6 : Heterogeneous
Mixture of Siit, Sand
and Gravel
(Glactal TiH)
very dense

GROUNDWATER

Water level at 1.6 m below the
ground surface

a) A perched-type abutments founded on spread footings
on Granular "A" core

- Factored bearing Capacity at U.L.S. : 900 kPa
- Bearing Capacity at S.L.S 1 350 kPa

Organic material shoulid be fully removed and replaced
with well compacted Granular "A" pad '

b) Spread footing on the very dense glacial till

- Factored bearing Capacity at U.L.S. : 1,000 kPa
- Bearing Capacity at S.L.8. : Not governed

4.0 m will be stable
with 2:1 side and
forward slopes.

. 2)Unsuitable material
within the plan limit
should be fully
removed and replaced
with well compacted
material.

earth dyke or
stream diversion
is required

2.Some positive
dewatering
scheme will be
required.

3.But no major
foundation
problems are
anticipated.




FOUNDATION DATA SHEET

W.P. 663-89-00 AREA 11 STRUCTURE Nos. 21 LOCATION Regional Road 4 over Oshawa Link
ORIGINAL GROUND ELEV, 181.0m PROPOSED HWY 401/407  GRADE ELEV. 180.0 - 187.0m
Reference:
SUBSURFACE RECOMMENDATIONS REMARKS
CONDITIONS STRUCTURE APPROACHES
REFERENCE BOREHOLE ABUTMENTS AND PIERS _
1)Fill height up to 1.No serious
BH 11 (Gr.Elev. 180.3 m) 1. ABUTMENTS 7.0 m will be stable foundation
with forward and side problems are
0.0 - 0.4 : Organic Top Soil a) A perched-type abutments founded on spread footings | slopes of 2:1 anticipated
on Granular "A" core {minimum thickness of 3 m)
0.4 - 4.2 : Sandy Silt to - Factored bearing Capacity at U.L.S. : 900 kPa 2)Unsuitable organic 2.No major
Siltly Sand - Bearing Capacity at S.L..S. 1350 kPa material within the dewatering

compact to dense

4.2 - 5.6 : Sand and Gravel
some Silt
very dense

5.6 - 9.5 : Heterogeneous
Mixture of Silt, Sand
and Gravel
(Glagial Till)
very dense

GROUNDWATER

Water level at 4.4 m below the
ground surface

b) A closed-type abutments founded on spread footings
on Sandy Silt to Silty Sand material
- Factored bearing Capacity at U.L.S. : 560 kPa
- Bearing Capacity at S.L.S. : 220 kPa

2. PIERS

a) Spread footings on compact Silty Sand
- Factored bearing Capacity at U.L.S. : 560 kPa
- Bearing Capacity at S.L..S. . 220 kPa

b) Alternatively, excavate down o 177.5 m and
backfilled with Granular "A" pad
- Factored bearing Capacity at U.L.S. : 900 kPa
- Bearing Capacity at S.L.5. : 350 kPa

plan limit should be
fully removed and
replaced with well
compacted material.

problems are

anticipated for
excavation of

footings.




FOUNDATION DATA SHEET

W.P. 663-89-00 AREA _ 12 STRﬂCTURE Nos. 22 23 24 25 and 26 LOCATION Oshawa Link at HWY 4.07' Interchange
ORIGINAL GROUND ELEV. 215.0m PROPOSED HWY 407/401__ GRADE ELEV. 2020 m
Reference:
SUBSURFACE RECOMMENDATIONS REMARKS
CONDITIONS STRUCTURE APPROACHES

REFERENCE BOREHOLE

BH 12 (Gr.Elev. 2143 m)

€.0 - 0.5 : Organic Top Soil

0.5 - 15.4: Heterogeneous
Mixture of Silt, Sand
and Gravel
(Glacial Till)
compact o very

dense

GROUNDWATER

Borehole dry upon completion

1. FOR STRUCTURES 22, 23 AND 24

a) ABUTMENTS AND PIERS

Spread footings on the very dense glacial till at an
elevation below 211.0 m

- Factored bearing Capacity at U.L.S. : 1,000 kPa
- Bearing Capacity at S.L.S : Not governed

2. FOR STRUCTURES 25 AND 26
a) ABUTMENTS

Spread footings on the dense glacial till at an elevation
below 213.0 m

- Factored bearing Gapacity at U.L.S. : 1,000 kPa
- Bearing Capacity at S.L.5 500 kPa

1)Fill height up 1o
8.0 m will be stable
with forward and side
slopes of 2:1.

2)Cuts 10 a depth of
approximately 7.0 m
will be stable with 2:1
side slope.

3)Cut depths greater
than 7.0 m will be
required a mid-height
safety berm with

proper drainage trench.

4)Unsuitable material
within the plan limit
should be fully
removed and replaced
with well compacted
material prior 10 the
fill placement.

1.A temporary
earth dyke or
stream diversion
is required for
structures 25 and
26,

2.Accordingly,
some positive
dewatering
scheme will be
required for
Farewell Creek
crossing.

3.No serious
foundation -
problems are
anticipated.

4.No major
dewatering
problems are
anticipated for
excavation of
footings for
structures 22, 23
and 24,
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Mt 8 HwY _401/407 BOREHOLE TYPE _HOLLOW STEM AUGER CONPILED BY .20,
DATUM _GEQUETIC DATE 93 12 13 CHECKED BY _IX
o Eﬁ DYNAMIC CONE PENETRATION
SQIL PROFILE SAMPLES EW g RESISTANCE PLOT s mw:;: ummu 6-__-% REMARKS
5 |25 2| 2 s e ® w0 [0 %07, | 5Q &
- @
ELEV. DESCRIPTION =8|y 3|25 & [sHear stReNcTH e | DISTRIBUTION
=lZEl = | > |82 % |o uscoNnnen + FIELD VANE 9
DEPTH E‘t_‘ % - X %8 a ® GUICK TRIAKIAL x LAS VANE IWATER CONTENT (Z) 5 z
128.8 Ground Surfoce w * = 20 40 80 80 100 10 20 30 KN/ iGR SA $1 CL
0.0 Pavetment )
Sand and Grovel (Fill) | 126
25,4 dense 1| ss | 30
1.4 brown 2| 58 121
arey ,,,; TS T 124
Hetsrogeneous Mixture of 138 3150"‘;" -& 6 3% (585
Sit, Sand ond Gravel, st U 23]
(Glaciat MY, I3
very derae ‘; I 5,55 | 88 122
121.2
56 r,
P 461 ss | A
LT 120
Fine to medium Sand, : . : T e ]
dense L
. 118
+lelss a3
115.9 L e
IS TRy s 51 (9)
N R RN A % S I
11.5] End of Borehols 2 3er

+5 xS:Numbun refer to
' Sunaitivity

w
1505 (%) STRAIN AT FAILURE
10



Wirlwiry of
Tramsporiation

Gntariy

Foundation Dusign

¥ Seruifivity

20
15;@5 {%) STRAIN AT FANLURE
]

RECORD OF BOREHOLE No 5 1or 1 METRIC
W.p, _ 863 — B3 - 00 LOCATION Co—ords: N 4 862 9155 ¢ € 383 8837 ORIGINATED HY.DQ & X
pisT__ 8 HWY 2017407 BOREHOLE TYPE _SOLIO STEM AUGER COMPILED BY..D O
DATUM .GEQRETIC DATE 43 12 08 CHECKED B8Y_..1X
o DYRAMIC CONE PENETRATION
SOIL PROFILE SAMPLES B, g RSN bt e SR LE | rewarks
5 a I FE] % | 20 w0 e w 1o | L8 «
ELEY. DESCRIPTION =8y 3| 25| &[S STRENGTH kP ot | 2 DISTRIBUTION
=lZE > 5 | B & | o unconemen + FIELD VANE >
DEPTH ,fﬁ.. g P . gg E.'n & QUICK TRIAIAL X LAH VANE WATER CONTENT (%) s (6:9)]
1340 Greund Surface i #F = 20 40 60 80 100 10 20 30 kiN/ri lar SA St GL
0.0 ——igp Bl E
X
;ﬂ 1] S5 | 45 i 135
; 3
Mc’k‘cchneous Mixture of LA T o
Sit, Sand ond Grovel ;pqq——s ; ‘Eio
(Glacial TN f 4 19cm
L s ;m 13
dense to very dense w LR y—
129.9 brown Wi H
Y ey b
S -] 55 110
‘. /20cm 128
Fine to medium Sand, T
eI
very dense {15em \27
IR o - w9
. /Bem
125,85 '
45 End of Borehols ot proboble
Bouidars or Sedrock
&3 x! . Numbars refer to




Minlatry of
Tronuparicion

Foundution Design

ity
RECORD OF BOREHOLE No 6 1oF1  METRIC
W.p. _ 663 — 89 - 0O LOGATION Co-ords: N 4 863 7456 ; E 384 092.7 ORIGINATED BY MY |
DIST 8 HWY _401/407 BOREHOLE TYPE . HOLLOW STEM AUGER AND VANE TESTS COMPILED BY _ M.V
DATUM _GEDBETIC DATE, §3.12 10 CMECKED BY._ . TK .
= L] | DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES EW z RESISTANCE, PLUT . s NTRA youae R% REMARKS
5 al®gl 2| » w = 0 w I, W w|3g &
o 2
ELEY DESCRIPTION =18 g |3 |25| & [SHear STRENGTH kP ot g DreBU TN
=1Z] = | % | 2Z] % | o unconenep + FIELD VANE ¥y
DEPTH x :g = %8 x  QUICK TRIAGAL x LAB VANE WATER CONTENT (%) 3 (%)
1956 Ground Surfacs = kS = 20 40 60 &0 100 10 20 30 |unN/nilor sa s1ocL
0.0 Sand and Growel {Fill), 138
1308.2 derise prown PXF] 1 1 85 | 43
Orgames ,  d, brown
14 Sandy S o gf:,:, 2| s 0] y
137.4 eompact RS = iz a7
25 A
A+ ss | 38 ted
9
11
s s T 138
1
Clayey ST, 1%t
1
M6 188 | 12
firm to very suff /; 133
1
r/f
VA7 55 3
/// =
7y 13 -
A
******* # 8 | 58 4 pocrmd
4 of Grovel
|2190“.:; roce e ”gf
' Sond and Grovel, ‘;f’ 9 | 88 | 26 129
compdet 4
127.8 o *.1
12,0 w6 ] 85 | a 127 29 38 {(33)
Hetertgeneous Mixture of ‘r
Siit, Sand ond Gravel W
{Glgeinl Tif) | M
Bzt 125
very dense "l
1241 b MR L
15.51 End of Borehole 2 Serr
+3. xs . Numibers refer io

" Sanaifivity

26
1565 (%) STRAIN AT FAILURE
140



Minlutry of
@ Transportstion
Ontgria

Founduation Dusign

" Sansitivity

b4
15~;¢-5 {%) STRAIN AT FAILURE
[+

RECORD OF BOREHOLE No 7 1or 1 METRIC
W.p, _ 663 - 88 — 00 LOCATION Co—ords: N 4 Bb4 4571 - £ 383 §21.5 ORIGINATED BY. DO & IK
oisT. .8 _ HWY _401/407 BOREHOLE TYPE _SOLIO AND HMOUOW STEM AUGER, VANE TESTS COMPILED BY D8
DATUM _GEGDETIC DATE 93 12 0% CHECKED BY...ITK
[ DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES B g P orey Mg s . 25 | rewsres
5 |28 2| 2w« @ @ w 0%, | 5g &
- =]
ELEY DESCRIPTION TlE| g | 3|25 8 [sHerr stReNm ke | STRBUTON
S =120 = | S 1321 % |o unconenen + FIELD VANE ¥
DEFTH & g = - %8 - ® QUICK TRIAIAL ® LA VANE WATER CONTENT (2) 3 (z)
1404 Ground Surface 7 # g 20 40 &0 BO 100 16 20 30 kN/m {GR SA St CL
0.0 Pavenent, poss_moterial i 140
135.% Orgenic Sit dark brown P T
.1 Sgndy St Brawn | 1«
138.3 compact prown ¢ I .2 58 | 29
21 arey :/', FRICERIND 138 =2
,j AP A
§ -
gr
ig? 136
A5 ] 85 | 4
A
/ﬁ"
Clayey Sk, : j 6] 85| 3 134 4
b
trace of Gravel 1% 4
U T s | 3 jo
firm to otiff LA
g% 132
7!
§ g]55] 5 S
) 130
,:; g 53| 6 A
128.5 ¥
e troze of Gravl, () A 128
197.9 compact i
1321 Heterogeneous Mixturs of Lo
Siit, Sand and Gravel ’ | s
(Glacial Tt il 30cm 128
very dense 4 )
124.7 Wi W72 85 | 120
14,7 | End of Borehoie 40erm
*3. xs . Numbars refer o




Miniatry of

Trarmpuriation Foundation Design
Unterla
RECORD OF BOREHOLE No 8 sor1  METRIC
WP, _ 563 - 89 - 00 LOCATION Co—ords; N 4 865 4923 ; £ 383 0059 ORIGINATED BY. M.V
DIST. .8 HWY ,401/407 BOREHOLE TYPE .SOLID. STEM AUGER COMPILED BY M Y.
DATUM _GEOBETIC DATE 83 12 08 & 08 CHECKED BY..-LX
3 TYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & o | PSSR ot ey S I R
‘&(z L LT CONTENT Lt =
5 et*g| @ 20 40 60 80 100 wpww%m x
- =1
ELEY BESCRIPTION TIB)y | 3 |E5| § [sHerR stRenem kP | * R
DEFTH =121 > | 5 ] 8&] % |o unconenen + FIELD VANE | . ¥ t
121710 |83 & |oovok mas  « us vane WATER CONTENT (%) s %
185.3 Ground Surface v . o 40 80 8O 100 10 20 30 kN/m lGR SA St CL
9.0 Sand ond Grovel (FIT), = *
1518 compact 1188 | 21 153
14 Ay ERIERNC
brown b {3 | 55 | 128
__________ L 20cm
groy -:-‘2 T%E e 150
L
i
‘?;;" A )
g 25cm
T 148
vkl
w1 i an 120
) if L 13em
Heterugeneous Mixture of d
n 146
Cluyey Silt, Sond ond Grovel I SR
3 15em
(Glagial 1) | '3;:
hard Thil gt TTm 144
i1 # 15¢m
Wi N
TS TO
¥ L3 15em 142
- bl
‘5 RO W 43 o ped & 37 (V)
gra. [23em .
L A 140
" ad
T 0 S . .
‘T ] 2 dem
‘?'
157.9 ! EER IR, 138
15,4 | End of Sorehole ' 2gem

« Perched woter ground 3.0 m,
Barahole dry on compietion

3 5 ; Numbaers refer to
- Sensitivity

20
1508 (%) STRAIN AT FAILURE
10 :




Miniatry ot
Transpotistion

Foundaiion Oesign

Untario
RECORD OF BOREHOLE No 9 1 0F 1 METRIC
w.p, _663 ~ 89 - 00 LOCATION Co~ords: N 4 866 2335 ; F 387 452 8 ORIGINATED BY MV
DisT 8 HWY _401/407 HOREHOLE TYPE HOLLOW STEM AUGER COMPILED BY LM Y. .
DATUM _GEQDETIC DATE 93 12 07 % 08 CHECKED BY 1K
& ] DYNAMIC CONE PENETRATION
i PROFI SAMPLES | Wi o TR
S0 PROFILE Bl X RESISTANCE PLOT P uose oo ‘___l-:- REMARKS
5 a |EE| 2 | 20 4 s g w i, YT, | 32 &
e 2
ELEV DESCRIPTION 2lilw| 3| 25] & [sHear stRENGTH kPa Al B SRAN SizE
DEPTH =12 = | 5 ] 2E] T | o unconeiNep + FIELD VANE v ISTRIBUT!
22|71, |29 2 | o ook e < ue vave WATER CONTENT (%) S @
151.2 Ground Surfoce ” : o 20 40 60 8O 100 1020 30 [ kN/miGR SA SICL
0.0 Top Soll e s e e o e T
1185 ] & 150
1l{zlss {15
Ty SHE, 27 Hidih! 3 ] 85 | 18
grey | |4
i} 4 | s8 28 148
1,115 | s5 | sa
Sity Send, L 148
compaet ts very dense Li I
"8 | 55| 33 @.ﬂl 13 77 (1)
LM 144
PR 0 WO
142.4 N
8.8 ) 1 142
Cluyey Sitt, MAlB[ss | 5 ]
1411 firm A
10.1 .
19155 | &
Wi I 140
Lo ss |2
r N 1111 58 14
Sandy Silt, el ™
Lo 138
troce of Clay, Ll CRT s 5 9 45 (48)
loose to compact o
i3] 55 | 3 138
133.7 Lt 134
17.8
S5 | 48
132
55 | a7
136
S5 | 54 15 41 (44)
Hetorogenecus Mixture of
Sk, Sand and Gravel 83 58 128
{Glociat 1)
denge to very derse 55 40
126
E NS
124
ss | 83
121.8 S5 | 80 122 14 .38, (s8)
29.4 | End of Borehols
4_3‘ x5,Numbnm refar to

" Sansitivity

20
1505 (%) STRAIN AT FAILURE
10



Ta

Minisiry ot
Transportation

Fovundation Design

Ontario :
RECORD OF BOREHOLE No 10 1ot METRIC
W.P, ..583 - 89 - 00 LOCATION Coords: N & 868 651.9 : F 361 767.8 ORIGINATED BY.M Y
pDisT_ .8 HWY _401/407 BOREMOLE TYPE _HOLLOW STEM AUCER COMPILED BY .. MY
DATUM _GEODENC DATE .. 93 12 97 CHECKED 8Y_ T K
SOIL PROFILE savpies | | oH RS E Moo T
=21 ¢ fasnc wommure oD | % | REMARKS
g a|25] 2| 2 s e s 10 | N | 23 «
o -
ELEV. BESCRIPTION 218!y |3 [EE| & [sHErr STRENGTH kP - | CSTRBUTON
=l Z L > | S 2Z] i |0 UNCONFINED + FIELD VANE STRIBUT!
DEPTH 1E1N s ga g . QUK TRWGAL  x A8 wane  [VATER CONTENT (z) 7 s (%)
152.8 Ground Surfoce n ¥ o 20 40 &0 BO 100 10 20 30 kN/m GR SA 81 ¢t
0.0 —_ Srganics ]
© | Sty Sond, trace of Grawel . e 152
151.2 gompact brown | |+ *
1.4 grey | A5 e “*zr!m“
Sand ond Grovel, troce of Sit &4 ;,,
149,7 very dense w4 3] 55 | 95 150
29 Wi T Tss [ 18
F 4
Heterogeneous Mixture of A0 e 148
id 15arm
Sitt, Sand and Grovel 3
W
{Glaelat Ti) AL TS TOR
, L 1 3em 148
wvery dense 2
Pl | ss | 128 9 85 (8)
u;
i 144
¥
143.0 LB 8 Es [ 108
9.8 End of Borehole
*  Perghed Woter ot 1.6 m
43 8, Numbars reter fo

" Sensitivity

70
158 (%) STRAIN AT FAILURE
16



i

g

Mintwiry of
@Trqmpuﬁaﬁm Foundation Dusign
ontaria

RECORD OF BOREHOLE No 11 - 1 0F 1 METRIC
w.p, ..663 ~ B9 - 00 LOCATION Comords: N 4 BBS 1764 ; F 361 751.9 ORIGINATED BY.M.V
DIST 8 HWY _401/407 HOREHOLE TYPE . SOLID STEM AUGER COMPILED BY _M V
DATUM _GECDENC : DATE 93 12 06 CHECKED BY T K
& TYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 4 NATURAL
gm a RESISTANCE PLOT ~2,,__~____ w NCHATURE b»o'u;o ,__:g REMARKS
5le o |E5 2 [ . 40 e & w0 [ O | EZ3 %
wd = o X P L =
LEV [N BT N 2 25| @ {SHEAR STRENGTH kPa [RRERIY, W —— GRAIN SIZE
DEPTH DESCRIFTION E] 21332 5 [ovwowne  crmowe] ) 7 |PISTRIBUTION
x|z L | 23] Z |eouok e x im vane [WATER CONTENT () R
180,31 Ground Surfoce [ : E 20 40 60 B8O 100 .10 20 30 KN/ [or SA 51 CL
0.0 ~ e Ormanics, L L 180
AT T 755 18
Sandy S t¢ Sity Sand, 2T ss [ s
. Lt 178
compact to dense L 3 358 10
il ss [ +8
176,14 .
2 Sand and Gravel, some St e T %’ 178
very dense ﬂ"'
1747 vrown [ 5 15em
58 srey (¥ g 7a
Hetarogeneous Mixture of 4 b- Yisem
S Sand and Gravel, "?;; ,
oec. Glayey Sitt layers, ﬁh AR T
{Glacial i) 51 18em 172
Very densa e 1P ‘a,
170.8 Llayey St b5 155 1753 ot 410 (86)
9.5 | End of Horehoie 9 3

3 5, Mumbers refer iz 20
+°, % * Sensitivity 15_‘%‘5 (%) STRAIN AT FAILURE




Miniwiry ot
Trunsporiation

_ Grtario

Foundation Dusign

RECORD OF BOREHOLE No 12

1 QF 1

METRIC

+

" Sensitivity

20
15-0-5 (%) STHAIN AT FAILURE
19

W.p, _683 - 89 — 00 LOCATION Co—ords: N 4 869 4926 ; £ 361 287.5 ORIGINATED BY.M. V...
DIST HWY 4017407 HOREHOLE TYPE _SOUD STEM AUGER COMPILED 8Y . MV
DATUM _GEQLETIC DATE 83 12 06 CHECKED BY....l.Kn

o OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Em % RESISTANCE PLOT s mm:;: Bﬂf‘“ HPI» REMARKS
5 REFIRL 20 40 80 80 100 CONTENT =g &
“le % o ; - L il fi n ! wp w wL o 3 ;
EL BESCRIPTION oy w Zlzs8] 8 SHEAR STRENGTH kPg e G§A'N Q1ze
DEPTH miZ > 1 » 1 85] & |e unconanes + FIELD VANE +  |DISTRIBUTION
- EIN 5 | EO| T | quck TRKGAL  x LAB VANE WATER CONTENT (%) 3 (=)
214.3 Ground Surface 7 E o 20 40 80 B8O 100 120 30 KN/t lor sa StoCL
0.0 —emnJoR B0l P 214
44 *
i 1 55 21
o2 55 39
Wi 31 S5 54 22
e -
Wb f15em
trown 11 210
greyfrbed 5 1SS 1 317
| N 7 15¢m|
i -
Ly [-] 2 121 08
Heterogensous Mixture of oL ] 15em
Sitt, Sand and Gravel 1! 144
1 15em 208
(Gloeial Til) L
L 114
4 f150m
compact to very denss L 704
i %
[ 15cm)
L
& AR 202
s 15em|
* ‘? T
b 1Sem 200
Wb

198.9 r T

5.4 End of Borehols 13em
*  Borehole dry on cormpletion
5 U5, Numibers refer to




A

e

EXPLANATION OF TERMS USED IN REPORT

N OVALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE i$ THE NUMBER OF BIOWS REQUIRED YO CAUSE A STANDARD Simm G, 0. SPLIT BARREL

SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A MAMMER -WITH A MASS OF 63.5kg,

FALLING

FREELY & DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED A% THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE 13 DENOTED THUS N,

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL $TEEL POINT { Simm 0.0, 60° CONE ANGLE | DRI_VEN BY 475 )
IMPACT ENERGY ON A’ SIZE DRILL RODS, THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTQ THE UNDISTUREBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENLY OR DENSENESS.

CONSISTENCY : COMESIVE SOILS ARE DESCRIBED ON THE 8ASIS OF THEIR UNDRAINED SHEAR STRENGTH(CU) AS FOLLOWS:
Ty {kPa) 0 - 12 1225 25~ 50 50 - 100 100 - 200 =200
VERY SOFF JOFT FIRM STIFF VERY STIFF HARD
DENSENESS: COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y SPYT N VALUES AS FOLLOWS:
N [BLOWS /T 3m) 0 -5 3440 10 - 30 30 - 50 > 50
VERY {DQSE LDQSE COMPALT DENSE VERY DENSE

ROCKS ARE DESURIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / QR STRENGTH.

e

[ RGO (%) Q- 25 5 - 50 50 - 75 75 - 90 90 - 100
VERY POOR|  POOK FAIR GOOD | EXCELLENT
IDINTING AND BEDDING !
SPALING 50mm 50~ 300mm| 0.3m - Im Im~ 3m =3m
JOINTING  VERY CLOSE| C(OSE | MOD.CLOSE|  WIDE | VERY WiDE
BEDDING VERY THIN THIN MEDTY M THICK VERY THICK

ECOVERY:

SUM OF ALl RECOVERED ROCK CORE MIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

SUM OF THOSE INTACT CORE PHECES, W0mm« N LENGTH EXPRESSED A% A PERCENT OF THE LENGTH OF THE CORING RUN,

THE ROCK QUALITY DESIGNATION (R Q D], FOR MODIFIED RECOVERY, 15:

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOiL

55 SPUT SPOON TP THINWALL PISTON v kpg™
W5 WASH SAMPLE 5 OSTERBERG SAMPLE <, !
51 SLOTTED TUBE SAMPLE R G a0CK CORE e o
85 BLOCK SAMPLE B M TW ABVANCED HYDRAULICALLY Cq !
€5 CHUNK SAMPLE P oM TW ADVANCED MANUALLY ey m/s
T W THINWALL OPEN F 3 FOIL SAMPLE H "
1, 1

STRESS AND STRAIN U Y,
Uy kP PORE WATER PRESSURE 7o  KPa
3 ; PORE PRESSURE RATIO @ kpo
& kpg TOTAL NORMAL STRESS T, kPey
T kpa EFFECTIVE NORMAL STRESS ¢’ kpe
T kP SHEAR STRESS ¢ -°
@.9,,0 kP PRINGIPAL STRESSES gy keo
g % LINEAR STRAIN Py -
€ .6, 8, % PRINCIPAL STRAINS T kP
3 kPa MODULUS OF LINEAR DEFORMATION i kP
] kpey MODULYS OF SHEAR DEFORMATION 5, )
: : COEFRICIENT OF FRICTION

PHYSICAL PROPERTIES OF S0OIL

2 kg/m DENSITY GF S0LID PARTICLES 2 1% vOID RATIO
7o kN/M UNIT WEIGHT OF SOUD PARTICLES n 1h PORDSITY
A, kg/m' DENSITY OF WATER w1, % WATER CONTENT
%, KNZord UNIT WEIGHT OF WATER 5, % DEGREE OF SATURATION
P kg/m® DENSITY OF 301 w % UaUID LMt
Y KN/MP UNIT WEIGHT OF 301 wy % pLasnic umit
g kg/m’ DENSITY DF BRY $O014 - we % SHRINKAGE UMIT
7 KN/ UNIT WEIGHT DF BRY SO a % PLASTICITY INDEX = %~ Wy
Bt kG/m® DENSITY OF SATURATED SOH . L LIGUIDITY INDEA = el
Vgt XN/ UNIT WEIGHT OF SATURATED 5011 ; LI
B kg/m® DENSITY OF SUBMERGED SOIL 'z CONSISTENCY INDEX+ =
Y kN/ed UNIT WEIGHT GF SUBMERGED 501 Py LA VOID RATIOIN LOOSEST STATE

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLUIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOQLIDATION

EFFECTIVE QVERBURDEN PRESSURE
PRECONSOUIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COMESIGN INTERGERT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERGERT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH

REMOULDED SHEAR STRENGTH

SENSITIVITY & —me
Ty

Brin L% VOID RATIO N oEeNsesr s;“ME
yoo! DENSITY INDEX * e:::: o
) men GRAIN DIAMETER

Oy ™M n PERCENT - DIAMETER

CU i UNFORMITY COEFFICIENT

f m HYDRAULIC HEAD OR POTENTIAL
4 m/s  RATE OF DISCHARGE

v m/s DISCHARGE VELOCITY

i ! HYDRAULIL GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

j kn/m® SEEPAGE FORCE



Ty

%
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SCALE
5C0m 4] 500m
TR C———

AREA &

STRUCTURAL
BOREHOLE No REFERENCE No

1

o

n

O oo~ o

23
24
25

3 26

5 Culvert - ¥

9 Culvert -2
{ Culvert -3

METRIC

DIMEMSHONS ARE IN METRES
AMD S OR MILLIMETRES UMNLESS
OTHERWISE SHOWN. STATIONS
N KILOMETRES » METRES .

DESCRIPTION

i

Freeway Lmk W-N ramp over relocated Courtice Rd /Hwy 401

interchange N/S-E ramp

Relocated Courtice Rd/ Hwy 401 interchange E-N/S ramp over
Freeway Link N-W ramp

Freeway tink W-N ramp over Hwy 401

Freeway tink N-£ ramp over Hwy 401

freeway Link N-E ramp over Freeway Link W-N ramp at Freeway Link /
Hwy 401 interchange

Freeway Link N-W ramp over CP Rail

Freeway Link N-E ramp over CP Rail

Freeway Lmk W-N ramp over CP Rail

Freeway Ejin& E-N ramp over CP Rail

Freeway link N-W ramp over Baseline Rd

Freeway tink N-E ramp over Baseline Rd

Freeway Link W-N ramp over Baseline Rd

Freeway i;,inf( E-N ramp over Baseline Rd

Bloor St over Freeway Link

Hwy 2 oi;er Freeway Link

Nash Rd over Freeway Link

Freeway lfm% over Black Creek

Hancock Rd over Freeway Link

Pebblestone Rd over Freeway Link

Freeway Uink over Farewell Creek

Taunton RH over Freeway Link

Freeway Link E-S ramp over Freeway Link S-W ramp at Freeway Link/
Hwy 407 :inferchange

Freeway E;nk S-W ramp over proposed Hwy 407

Freeway tink E-S ramp over proposed Hwy 407

Freeway Link S-E ramp over Farewell Creek

Freeway Link £-S ramp over Farewell Creek

Freeway Link crossing north of Bloor St
Freeway Link crossing south of Pebblestone Rd
Freeway Link S-E/W ramp crossing south of Pebblestone Rd

NOTE
For Soil details refer to
Record of Borehole Sheets

CONT No

WP No 663-89-00

&

OSHAWA/CLARINGTON FREEWAY LINK SHEET

HWY 401 TO PROP HWY 407
BORE HOLE {OCATIONS & SOIL STRATA

O

KEY PLAN
SCALE

LEGEND

: O

CONE

. |}.

Bore Hole

Dynamic Cone Panetrotion Test [Conel

Bore Hele & Cone

Blows/0-3m {5td PenTesr, 475 [/ blow)
Blows /0-3m [60° Cone, 475 3/ blow}

WL af time of investigotion 9312

No |ELEVATION] yoranoTPINATES.

1| tba.s  [4850046.5) 364 817.7
2 | w50 [ass0257.7] 3647253
3 | 08.5 |4866513.1] 364906.0
4 | 126.8 |48623621] 364504 3
s | 134.0 [48629155] 363863.7
6 | 139.6 l48s37a56 J6a092.7
7 | 140.2 |4 8684521 363821.5
8 | 153.3 (48654923 | 363 005.9
g {1512 |48662335| 362 462.3
0| 152.6 148666519 3617578
1 | 180.3  [4568178.4] 361751.9
12 | 214.3  |48894926] 381 2676

=NOTE=

The boundanes between soil strato hove been establshed
onbe at Bore Hole locorion:. Between Bore Holes the
boundaries are assumed from geclogicai swdence.

MOTE: The «

i F di

igotion ond design report for

this groject ond
Eoei e

ather reloted documenis may be examinad of the
fal ies; Dy tew. information contined in

gineering M Office,
this reporr“mé roloted documents is specifically excluded in
aecord: with the conditions of Sectior GC 207 of OPS Gen Condi

Bl |
= | DATE | 87 |

DESCRIPTION

Geocres No JOMIS-83

HWY No 4017407 OSHAWA FREEWAY LINK [oisT &

sudmp TCK]CHECRED

DATE 1994 01 18

SITE

ORAWN DT [CHECKED {7 riovee

DWG 6638900 -4
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