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"FOUNDATION INVESTIGATION REPORT
For \
Feasibility Study Of
Highway 401 Widening
Brock Road to Courtice Road
W.P. 242-86-00
District 6, Toronto -

INTRODUCTION

This report contains the results of a thorough literature search of subsoil
information at structural project sites along the above mentioned study route.
The Foundation Design Section has reviewed the preliminary foundation data
collected for structures in the above mentioned project.

Highway 401 was built and opened to traffic in various stages. Construction
began in 1952, and by the end of 1958, the basic four-lane divided, controlled
access highway was completed. But unprecedented growth of the Metropolitan
Toronto area meant that the volume of traffic on the highway rapidly exceeded
its capacity.

To keep pace with rapid traffic growth, multi stage widenings of Highway 401
were completed with a 12-lane core/collector freeway system from Istington
Avenue to Markham Road (Highway 48) in late 1960's.

In 1980, widening to 6 lanes was carried out from east of Markham Road to Brock
Street (Highway 12) in Whitby and further from there to beyond Courtice Road.

A preliminary design report is currently in preparation recommending five linear
alternatives between section 1 and section 5 and four linear alternatives
between section 6 and section 8 as follows (See References 1 and 2).

Linear Alternatives, Section 1-5

1) 'Do Nothing' or B6 alternative

2) Completion of Contract WP87-87-00 & Tapering to Basic 10 lanes
3) Extended C-D to Westney Rd. then 10 lanes easterly

4) Extended C-D to Reg. Rd. 23, then 10 lanes easterly

5) Continuous C-D

References

1) Fenco Repprt, May 1987: "Study Design Report for Hwy 401 widening between
Brock Rd to Courtice Rd® .

2) Fenco Report, December 1987 "Presentation, Alernatives for Ultimate widening,
Recommended ALTERNATIVE SELECTION".



Linear Alternatives, Section 6-8

1) 'Do Nothing' or B6 alternative

2) Basic 10 lanes or B10 alternatives

3) 4 lane core with transfers and 2/3 lane arterial collector
4) Standard C-D 3 + 3 -~ 3 + 3, No transfers

As discussed above, the study area is divided into 8 sections. 38 existing and
new structures are included in this study within the area. Table 1 shows a
chart 1isting the various structures, their locations, and a brief description
of the work proposed and soil date available.

ROUTE DESCRIPTION AND GEOLOGY

The study route extends from the Brock Road (Durham Regional Road 1) interchange
in Pickering easterly 27 km to the Courtice Road interchange in Newcastle
(Drawing No. 242-8600-A). The project is located in the Regional municipality
of Durham and tranverses the following area municipalities.

Town of Pickering
Town of Ajax

Town of Whitby
City of Oshawa
Town of Newcastle

The portion of the Highway 401 corridor under investigation is flanked by a
mosaic of urban land uses on the periphery of area municipal core areas which
includes major new residential and industrial subdivision development and
interstitial rural township areas still occupied by traditional agricultural
operations as well as specialty crop systems.

In addition to the new residential and industrial development, the current 'Go
Transit' heavy rail expansion from Pickering to Whitby, scheduled for revenue
service by 1989, is serving to perpetuate Durham's significant function as a
bedroom5community for Metro Toronto. It is anticipated that the 'Go Transit®
rail service will ultimately be expanded to Oshawa and Bowmanville.
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Topographically, the area is flat to gently undulating, generally sloping down
to the creeks and rivers from the east and the west.

Physiographically, the area is 1located in the region referred to as the
. "Iroquois Plain". This is the 1lowland bordering Lake Ontario which was
inundated in the Pleistocene time by Lake Iroquois. Subsoils in these areas
generally are characterized by some glacial till plains, drumlins and silty
lacustrine deposits. ‘

SUBSURFACE _CONDITIONS

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

i} Topsoil and Fill material

ii) Clayey silt, Silty sand to sandy silt (Lacustrine Deposits)

jii) Cohesive hetrogeneous mixture of clayey silt, sand and gravel,
or granular hetrogeneous mixture of silt, sand and gravel (Glacial
Till)

Topsoil and Fill material were found just beneath the ground surface. Based on
the laboratory results, the organic content of topsoil was found to be up to 9
percent by weight. The 'N' values as per the Standard Penetration Test indicate
the topsoil is soft to very stiff. On the other hand, Fill material, generally
cansisting of clayey silt with layers of sand, was encountered at the borehole
1ocatiéns. The thickness of the fil11 material varied considerably over the
site. The Standard Penetration Test indicated the fill material to be stiff to
hard.

The lacustrine deposits of Clayey silt and Silty sand to sandy silt were found
to be in the study area. The cohesive deposit of clayey silt was encountered
just below topsoil in the vicinity of the creeks and river crossing. This
stratum is composed of clayey silt with occasional layers or seams of sandy silt
and clay. It extends to a depth ranging from 0.5 to 10.2 m below the ground
surface. A surficial deposit of silty sand to sandy silt was found to cover the
study area. Occasional silt and gravel layers or silt lenses were found in
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various 1locations. The denseness of these materials based on Standard
Penetration Test results was found to vary from very loose to very dense, but
generally dense throughout. Often this stratum was interrupted by beds of
clayey silt generally firm to very stiff in consistency. The granular deposit
was explored to a maximum depth of 16.9 m.

A glacial till deposit was found immediately below the lacustrine deposit. A
glacial till is generally composed of a cohesive heterogeneous mixture of clayey
silt, sand and gravel or a granular hetrogeneous mixture of silt, sand and
gravel. Results from testing indicate the cohesive glacial till is inorganic
and of low plasticity. This ground morain ti1l was found to be a maximum depth
of greater than 18.4 m. This till is usually unsorted and well graded, but
zones of sand and/or silt inclusion's were found throughout.

The Standard Penetration Test gave 'N' values in the range of 31 to over 100
blows/0.3 m, generally increasing with depth. Based on these 'N' values the
cnnsistency of this cohesive stratum is estimated to be very stiff to hard,
whereas the denseness of the noncohesive glacial till has a dense to very dense,
generally in the very dense range.

Weathehed shale bedrock underlies the glacial till in the area. Generally,
bedrock was found at depths between 1.1 and 16.9 m below the ground surface.

Groundwater was encountered at depths ranging from 0.5 to 13.7 m below ground
surface, except adjacent to waterways where the groundwater level would
approximate the creek or river water level.

The subsurface conditions together with groundwater at respective existing
structure locations are shown on the attached Foundation Data Sheets in
Appendix.

As shown on Table 1, no subsoil information 1is available for some 13
structures. Foundation Design Section reviewed the above sites and concluded
that a preliminary foundation investigation will be necessary for the following
four sites, since adequate sufficient information is not available.
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i) proposed Pickering Beach Road overpass

ii) proposed interchange at the Regional Road 23
iii) Regional Road 23 at Hwy. 2

iv) Bloor Street underpass

The results of the preliminary foundation investigation for the above sites will
be submitted as soon as the field investigation is completed.



DISCUSSION AND RECOMMENDATIONS

At present the regional planning and design staff is involved in the preliminary
design phase for Hwy. 401 widening. This report contains the geotechnical
aspects of Hwy. 401 widening from west of Brock Road in Pickering to east of
Courtice Road in Oshawa for various structures and culverts. Thirty-eight
structure sites including fifteen creek and river crossings were reviewed for
this program. It should be noted that there is a possibility of constructing
high retaining walls on the south side of Hwy. 401 at the proposed new Pickering
Beach Roads interchange. As well, due to a very restricted right of way there
may be a need of extensive use of high retaining walls through Oshawa area aiso
(Section 6). It should be noted that the schemes being studied for the major
interchange at Regional Road 23 may require that the proposed interchange be
moved to the north and the profile grade of Hwy. 401 be lowered by approximately
3.0 m. -

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 are given on the Foundation Data Sheets included in the Appendix. A
data sheet is provided for each of the 38 areas; the area location is described
on these sheets and is also shown on Drawing No. 242-8600-A. An explanation of
information provided on the data sheet is outlined below.

1. The site number given (i.e. 1 (MT022-275), 2 (MT022-120), etc.) is a
numbering system developed for the purposes of the feasibility study only.
The number given in the brackets ((MT0-22-275), MT0-22-120, etc.) is a MTO
site number. The actual location is shown on Drawing No. 242-8600-A.

2. The original ground elevation is based on the survey results for each of
the borehole locations of the previous investigations.

3. The grades of roadway/railway given is based on the existing grades of
Hwy. 401 at the respective sites.

4, Subsurface conditions are described very briefly and dre based on generally
not more than two borings per site from previous information.
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Recommendations - 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 (Engineeral 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 1 in the Appendix.
Furthermore, the footing for this scheme could be designed using the
following parameters: ”

Factored Capacity at U.L.S. 900 kPa
Aliowable Capacity at S.L.S. Type Il 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
lean 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 2 and Figure 3.

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
factored capacity at U.L.S. and the capacity at S.L.S. Type II which is
dependent on the pile section chosen. The following design parameters are
recommended for the pile foundation:
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Factored Capacity Allowable Capacity
Pile Type at U.L.S. (kN) at S.L.S Type IT (kN)
310 HP 79 1150 700
310 HP 110 1600 980

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,

NOTE: In some instances, the data sheets contain the capacities for the
shallow and deep foundations on the old system. However, the final
foundation investigation report will contain capacities for
foundations according to the new system (0.H.B.D.C.).

Recommendation -~ Approaches

The recommendations for fill 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,
ji.e. benching, slope protection, etc., that is anticipated at this
Tocation. 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. 121 (dated October, 1983). The following parameters are
recommended for the granular backfill:

Gran, 'A’ Gran. 'B’
Angle of Internal Friction: @ = 35° 30°
Unit Weight (kN/m3): Y= 22.8 21.2

A1l foundation elements should have a minimum of 1.2 m earth cover for
frost protection.



-9 -

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.

MISCELLANEOUS

The varijous comments outlined in this report are for feasibility study purposes
based on limited field data. It 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, groundwater studies
and special in-situ field testing may be warranted.

This repart'was prepared by Mr. T. C. Kim, Project Foundation Engineer and
reviewed by Mr. M. Devata, Chief Foundation Engineer (East).

ﬂ)‘ aQw,yélv\

M. Devata, P.Eng.
Chief Foundation Engineer
(East)
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Harwood Ave Underpass ~

Creek Crossing Just West
of Pickering Beach Road

Carruthers Creek Culvert

SECTION STRUCTURE NAME
1 Brock Rd Underpass
1 Church §t -
Duffins Creek Bridge
1 Miiler Creek Culvert
1 Westney Road Overpass
2
NB and SB Structures
"2
2 Proposed Pickering
Beach Road Overpass
3
3 Regional Rd No. 23
Underpass
3

Regional Rd No. 23
at Hwy 2

TABLE 1

STRUCTURE NO. (M.T7.0. SITE NO. ) REFERENCE
1 {22-275) JoM 14-9
WP 25-67-86
2 (22-120) JoM 14-5
WP 269-59-2
3 {22-374) JoM 14173
GGE~000-40
4 (22-372) oM 14-171
EGG-000--7
5 (22-121) | 3oM 14-164
WP 133-78-01
6 {N/A) 30M 14=172
GGE-313
7 (N/A) No
information
8 (N/A) 3oM 15-78
GGE-330
g (22-122) No
Information
10 (N/A) No
' Information

PROPOSED WORK

Removal of material from front of abutments
to accommodate widening of Hwy 401.

Widening existing structure and possible major
rehabititation of original structure.

Extension of existing culvert structure to
the north.

Possible widening of structure on the north
side of Hwy 401. The extent of work will depend
on the limits set for the collector distribution.

Structure replacement due to geometric and
structural deficiencies.

Extenslion of exlsting culvert,

Proposed new interchange. Possible extensive
high retaining walls on the south side of

Hwy 491 on access ramps.

Extension of existing structure.

Proposed future major interchange to north.

Possible widening and/or new structure.

Proposed Croseing of Hwy 2 with Reglonal Road
23.

ot



SECTION

3

STRUCTURE NAME

Cresk Crossing at
approx Sta 10+500

(No Name)

Lynde Creek Bridge
Cresk Crossing ot
approx Sta 12+325

{No Name)

Henry 5t Underposs
Brock St (Hwy 12)
Underpass

Pringle Cresk Culvert
Creek Crossing just
West of Thickson Rd
Thickson Rd Underpass
Basket Weave Bridge ot

Truck Inspection Station

Corbett Creek Culvert

TABLE 1

STRUCTURE NO.  (M.T.0. SITE NO.)  REFERENCE
1 (N/A) 30M 15-78
GGE-330
12 (22-150) 30M 15-4
WP 44-71-04
13 (22-374) 3eM 15-66
WP 168-81-01
14 (22-152) 3eM 15-70
EGG-000-21
15 (22-151) 3oM 15-72
EGC-000-22
18 (N/A) 30M 15-71
EGG-000-23
17 (N/A) 30M 15-52
WP 38-77-01
18 (22-171) 30M 15-44
WP 38-77-01
19 (22-367) 30M 15-48
WP 38-77-01
20 (N/A) 30M 15-46

Cont 82-72

%

PROPOSED WORK

Extension of existing structure.

Widening existing structure.

Extension of existing structure.

Replacement |ikely due to geometric deficiencies
and age.

Replacement likely due to geometric deficiencies

‘and age.

Extension of existing structure.

Extension of existing structure (mojor soil
problem at this site).

Minor structure work required.

Possible retaining walls required adjocent

to Bosket Weave Bridge

Extension of existing culvert.



SECTION STRUCTURE NAME

] CPR Subway
(GM Spur)

6 Stevenson Road
Underposs

6 Park Rood Overpuass

'8 Cubert Street Overpass

] Oshawa Creek Bridge

6 Simcos St Underposs

-] Albert St Underpass

8 CNR Subway

6 Possible Retaining

‘ Wolls between Pork Rd
and Bloor 5t

6 Ritson Rd Overpass

8 Wilson Rd Overpass

TABLE 1

STRUCTURE NO.  (M.T.0. SITE NO.)
21 (22-172)
22 (22-185)
23 (22-173)
24 (22-174)
25 (22-175)
26 (22-176)
27 (22-177)
28 (22-178)
29 (N/A)

30 (22-179)
31 (22-180)

REFERENCE

No
Information

oM 15-67
WP 44-71-24

M 15-7
WP 44-71-06

30M 15-29
WP 44-71-07

oM 15-33
WP 44-71-08

No Information
No Information
No Information

No
Information

oM 15-31
WP 44-71-09

3 15-32
WP 44-71-10

M

PROPOSED WORK

Structure replacement likely. Possible need
for temporary trestle during construction.

New interchange design with possible twinning
of existing structure or complete replacement.

Widening of existing structure.

Widening of existing structure.

Widening of existing structure.

Structure repiacement,
Structure replacement.

Structure replacement. Possible need for
temporary trestle during construction.

Due to very iimited right-of-way retaining walls
may be required between Park Rd and Bloor §t.
Check foundation moterial at right-of-way limit.

Widening of existing structure.

Widening of existing structure.
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STRUCTURE NAME

8

6

Bioor 5t Underpass

Harmony Creek Bridge

Farewsll Creek Bridge

Proposed New Structure
for access to New

GM Headquarters
Robinson Creek Cuivert

Cresk Crossing {just
sast of Courtice Rd)

Courtice Rd Underpass

TABLE 1

STRUCTURE NO.  (M.T.0. SITE NO.)
32 (22-181)
33 (22-182)
34 (22-183)
35 (N/A)
36 (N/A)
37 (N/A)
38 (21-158)

REFERENCE

No Information

oM 1538
WP 44-71-11

3eM 15-8
WP 44-71~12

No

Information
No Intformotion
No Information

M 1545
WP 59-75-01

PROPOSED WORK

Structure replacement, possibly at o new location.

Extension of existing barrel arch culvert.
Widening of existing structure.

Proposed new structure for access to GM HQ.
{No longer Valld)

Extension of existing culvert.

Extension of existing culvert.

Possible widening of existing structure.
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FOUNDATION DATA SHEET
Ww. P, 242-86-@6 SHIE 1 (MTO 22-275) lgNIAIthd Hwy. 4081 at Brock Road Underpass
.6
ORIGIMAL GROUMD ELEV. 87.5 - 89.0 m PROPOSED WwY, 401  GRADE ELEv. %™
' Widening Refersnces: wp 29-67-06
. Cont, 73-41

SUBSURFACE COMDITIONS RECOMMENDATIONS REMARKS

STRUCTURE

APPROACHES

(Depth in w)

Reference Boreholes

BH 1 (North Abutment)
e-2.1 Claysy St1t (Fill)

2.1-8.5 Clayey Siit

(Stiff-Soft)
8.5-10.7 Glacial Titi
(Dense)

10.7-13.7 Weathered Shals
13.7-15.2 Sound Shale

BH 4 (South Abutment)
8-0.5 Top Soil

8.5-2.9 Clay St
(Very Stiff)

2.9-«10.2 Glagial Till
{Very Dense)

10.2~12.1 Weathered Shale
12.1=13.4 Sound Shalse
Groundwater

Water tevel at ©.6~1.8 m

below gorund surface, at
about elevation 86.6-87.2

Abutments ond Plers

1. Footings founded on end-bearing Steel
Section piles driven to tip elevations
of 77.4 mt on the north of Hwy. 481, and
86.5 mt on the south of the highway.
Designed for the maximim allowabie load
per pile Section (12BP73, 9@ tons/pile)

‘cHt

2. Plers clso founded on end-bedring Stesel

'H' Section piles.

South Approach

Fill heights in excess of
5.5 m will be stable with
forward and side siopes
of 2:1.

North Approach

Fill heights up to 8.5 m
with 13.7 m safety berm

~at the haif height of fili

- material

The South abutment
will be supported
on Steel 'H' piles.
The north abutment
will be perched in
the approach filli
and supported on
Steel 'H' piles as
well,

If widened to the
south, retaining
walls will be
required to protect
Ramps, no serious
problems.

If widened to the
north, glope
stability problem
should be con=-
gidered to overcome
this difficulty,
should be
used for north
approach berm with
wide dimension.

Additional invest-
igation will be
reguired,




FOUNDATION DATA SHEET

W.p, 242-86-00 siE 2 (MTO 22~120) LOCATION Hwy. 401 at Church §t. - Duffins Croek Bridge
. . 86.0
ORIGINAL GROUMD ELEV, 80.0 m FROPOSED 1wy, 40]  GRADE ELEV, "
' Refersnces: WP L 3 Y
' wp 44-71=-02
SUBSURFACE COMDITIOMS RECOMMENDATIONS REMARKS

STRUCTURE

APPROACHES

(Depth In m)

Raference Boreholes
BH 2 (West Abutment)
O-3.4:

gravel, trace

Sand with
gravel, trace

3.4-7.6:

7.6-8.2: Sand, some
silt, trace
ciay & gravel
8.2-8.9: Shale
BH 21 (East Abutment)
8-2.7: Sitt with sand
some gravel,
trace clay
(V. Loose)

2.7-5.6:
some gravel,
trace clay
(V. Loose)

5.6~68.5: Sand,

traoce gravel,

(Continued next page)

Silty sand, some

clay (compacted)

siit (v, Dense)

Sand with silt,

some silt

(Dense to V. Denss)

Abutments and Plers

1. Original footings formed on upread
footings on bedrock (Deep
excavation)

2. In 1972, these structures were
widened with pile foundation (*H*
12BP74).

Estimated Footing Elevations

Location Sta. B.Footings Pileg
Abut. 92+50 74.0% 70.4-71.6%
ier A’ 92470 74.0% 70.7-72.3%
fer 'B* 92493 72.5% 71.9-72.3%
fer 'C’ 92+16 72.1% 71.6-72.3%

ier 'D’ 93+39 72.9% 72.9%
ier 'E’ 93462 72.9-74.1% 72.0-72.9%

Abut. 93482 73.5~74.7¢% 73.5%

3. Widening structures were buililt
completely independent of the existing
structures utiiizing o vertical
expansion joint.

Fills heights up to 7.5 m
will be stable with
forward and side slopes
of 2:1.

. New structures

should be foundad
on the pile
foundations.

Dewatering would
be required.

Erosion protection
should be placed
along the bank of
the existing

‘stream.

No difficult
problem is
anticipated.
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FOUNDATION DATA SHEET
W.P. 242—86-95 SI1L 2 (MTO 22-128) LOCATION Hwy. 401 at Church St. - Duffine Creek Bridge
ORIGHIAL GROUMD ELEV. 80.2 m - PROPOSED 1wy, 401  GRADE ELty, _ o2 "
) ) , RECOMMEMDATIONS
SUBSURFACE COMDITIONS - . . G y
STRUCTURE APPROACHES REMARKS

6.5-6.9: Shale

Groundwater
Water jevel ot 0.3-2.7 n
below ground surface.
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242-86-00

SIE

“ LA}

FOUNDATION DATA SHEET

3 (MTO 22-374) Hwy. 491

LOCATION

ORIGH AL

GROUND ELELV,

8105 - 81.9m

at Miller Creek Culvert

PROPOSED 1wy, 40]

GRADE ELEY, B89.5 m

-08.6:

8.6-3.1:

3.1-6.3;

Water

BH A2 {North of Hwy.481)

Silty Sand
Weathered Shaole
Faintly

Weathered
Shale Bedrock

BH A4 (South of Hwy.401)

9-1.1: Stity Clay Til1,
some sand, trace
of Gravel (Hard)

1.1=7.1: Wesoathered Shale
Bedrock

Groundwater

level at +0.5-0 m
below ground surface.

1.

The existing culverts are founded on
spread footing on ©.3 m of well graded
granular ‘A’ material which is placed on
the shaly bedrock.

Wit

bes stable with
forward and slide slopaes
of 2:1.

Cuts to a depth of 1.0 m
will be stable with 2:1
side slopses.

References: GGE~-0080-40
‘ GGE-315
. : RECOMMEMDATIONS
SUBSURFACE COMDIIONS :
| STRUCTURE APFROACITES KEMARKS
Referencs Borsholes Abutments and Piers Fiil heights up to 6 m 1. Extended culverts

can be founded on

the spread
footings on the
shaly bedrock.

The existing

culvert can be
extended to the
north.
probiems dre
anticipated.

Some erosion
protection will
reaquired.

No serious

be
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w. P, 242-86-00 Si1c._ 4 (MTO 22-372) LOCATION Hwy. 491 at Westney Road Overpass
ORIGIMAL GROUND ELEV, 91.9 ~ 92.5 m PROPOSED WY, 401 GRADE ELEV, _92.5 m
' Reference: Contract GOE-~315
. EGG-800~7
A RECOMMENDATIONS
SUBSURFACE, CONDIHIONS REMARKS
STRUCTURE APPROACHES
Reference Boreholes Abutments and Piers Retaining Walls 1. It may be _
BH 18 (W. Abptment) 1. Spread footings founded on the very densg Fill heights up to 7m necegsary to widen
0=1.5: Sand trdce to soile are considered to be the most will be stable with the existing
some silt Fill suitable foundation for the bridge & forward and side slopes structure to the
{compuct) retaining walls. of 2:1. noerth.
1.5-4.0: Silty sand trace For Bridge Cuts to a depth of 7.5m 2. No serious
to some gravel, a) Factored U.L.5. : 880 kPa will be stable with 3:1 problems are
trace clay , side slopes, anticipated.
(Dense to V. b) S.L.S. Type II : 508 kPa
Dense) 3. But dewatering

4.0-11.5:511t to Sandy
silt (V. Dense)

11.5-18.9:511ty Sand (V.
Dense)

16.9-18.4:5i1ty to Sondy

clay (Hard)
BH 17 (E. Abutment)
8.0-1.4: Sand Fill

1.4-7.0: Silty Sand
{Dense to V.
Denge)

7.8-18.4:5andy silt (V.
Dense)

(Continued next page)

For the Retaining Walls
a) Factored U.L.5.

609 kPo

b) 5.L.5. Type 11 300 kPa

scheme would be
required.




o a2 . Y ™

FOUNDATION DATA SHEET
W.p, _ 242-86-00 sijp 4 (MTO 22-372) LOCATION __HWy. 481 at Westney Road Overpass
ORIGHIAL GROUMD ELEV. 91.9 - 92.5 m PROPOSED 1wy, 401 GRADE_ELEV, 92.5 m

Reference: Contract GGE~315

RECOMMENDATIONMS

SUBSURFACE COMDIHONS
STRUCTURE APPROACHES

REMARKS

12.4-11.6: Sﬁlt (v.
Dense)

11.6-14.9: Sand and
gravel (V.
Dense)

14,.9-16.2: Siity Clay
{Hard)

16.2~16.9: Shale Bedrock
Groundwater

Water level at 88.7 teo
91.6 m.




W P 242‘36-09

SHE

FOUNDATION DATA SHEET

5 (MTO 22-121) Hwy. 401

LOCATION

OMGINAL GROUKND  ELEV.

at Harwood Ave. Underpass

109.4-109.6 m PROPOSED  Hiwy, 40|

184 m
ReTerencerToRTTaeT 80-63,
WP 133-78-01
and GGE-313

GRADE . ELEV,

SUBSURFACE COMDITIONS

RECOMMENDATIONS

STRUCTURE

APTROACITES REMARKS

Reference Boreholes

BH 4 (5. Abutment)
9-4.3;: Clayey Silt
(Fiil)

4.3-7.3: Mixture of silt,
sand and groavel
(V. Dense)
(Glaciatl T111)

BH 5 (N. Abutment)
0-2.7: Clayey Silt
{Fi11)

2.7=-8.3: Mixture of silt,
sand and gravel
{(v. Dense)
{Glacial Til1l)

Groundwater
Water level, Dry.

Abutments and Piers

South Abutment

a) Orliginal footings were founded on spread
footings.

b) Widening of Harwood Ave. ($5.B.) Bridge

- Founded on short pifes or

~ concrete coissons or (30 in. 250 Tons
(V) 15 Tons (H))

- Spreud footings (1.5 TSF)

North Abutment

1. Founded on spread footings with an
allowable design lood of 3.8 TSF.

2. Footing elevations at about 185.6 m
within the competent glacial till.

Pilers

Founded on spread footings with a maximum
altlowable design load of up to 5 TSF, at
an elevation of 182.7 m.

Fill Heights up to 6.1 m 1.
will be stable with
forward and side slopes
of 2:1.

The sxlisting
structures will be
removed and
replaced with a
new structure.
Cuts to a depth of 3 m

wili be stoble with 2:1 2. Extreme care

side slopes. should be taken
during
construction to
prevent

disturbance to the
existing footing
foundation.

3. No serious
foundation
problems are
anticipated.

4., Spread footing or
short piles for
abutments would be

. required.

5. About 1t m
retaoining walls
would be required.




v P ]

FOUNDATION DATA SHEET

sHe 8 _(MTO N/A ) LOCATION Hwy. 401 at

w. P 242-86-80 Creek Crossing West of Pickering Beach Roud
ORIGHIAL GROUMD ELEV, 104.09 n . PROPOSED 1wy, 401  GRADE Etev, _ o 8"
, Reference: No Information.
RECOMMENDATIONS

SUBSURFACE CONDITIONS

STRUCTURE

APPROACIHIES

REMARKS

From GGE-313 (Retaining
Walis)

Reference Boreholes
BH 1
9-0.2: Top Soll

9.2-2.8: Sand Fil)
{(Compacted to
V. Dense)

2.6-4.3: Slity Fine Sand
(V. Desnse)

4.3-5.0: Sitty Sand
(V. Dense)

5.9-7.8: Silty Fine Sand
(V. Dense)

7.6-9.8: Siltt (Hard)

9.8~13.0: Silty Saond
(V. Dense)

13.0-13.8: Silty Clay
{(Hard)

Groundwater
Woter Jlevel at 1.5 m
below ground surface.

Abutments and Pliers

NO INFORMATION

Fill Heights up to

will be staoble with
forward and side sliopes of
2:1.

Cuts to a depth of
will be stable with 2:1
side siopes.

. Extension of

existing culver,

. Granular *A’ core

should be placed
under the culvert.

No serious
founcotion
problems are
anticipated.




FOUNDATION DATA SHEET

w. P 242-86-&0 7 (MTO N/A ) Hwy. 401 at Proposed Pickering Beach Road Overpass

SHE LOCATION

ORIGIMAL GROUMD ELEV. PROPOSED 1wy, 400  GRADE ELEY, 274 ™ -
“Reference: No %nfg;mation
availa a8,

) RECOMMERNDATIONS
: . \ REMARK
SUBSURFACE COMDINOMS STRUCTURE APPROACHES £ >

Reference Boreholss Abutments and Plers Fill Heights up to 1. A new structure is
~will be stable with proposed to carry
NO INFORMATION forward and side slopes of Hwy. 481 over

. 2:1. Pickering Beach
Road.

Cuts to a depth of
will be stable with 2:1 2. No subsoil dota
side sliopes, are avallable.

3. The type of
problem thot could
be anticipated
would be reiated
to dewatering and
slope stability,

4. Preliminary site
investigation witl
be carried out to
evaluaote the
extent and degree
of anticipoted
problems.

Groundwater .

Water level at . 5. Probably need

below ground surface. . ' permanent

dewatering system.




w. P 242-86-00

SHE

s o,

FOUNDATION DATA SHEET

8 (MTO N/A ) Hwy. 401 at

LOCATION

Carruthers Creek Culvert

92.7 m

ORIGIHAL GROUND ELEV.

PROPOSED 1wy, 40]

GRADE ELEV. 90.8 m

“Referencer

Culvert #19
Strata Eng. Report GGE-~339

SUBSURFACE COMDINIONS

RECOMMENDATIONS

STRUCTURE

APPROACIHTS

REMARKS

Reference Boreholes
BH 18«1 (South of Hwy. 401)
8-11.5: Silty fine sand

to silt (Fit})

11.5-12.5: Sand & Gravel
{Dense)

12.5-14.86: Clayey Silt
Titl (Hard)

14.6~18.6: Weather Shole

Groundwater
Water level at an
elevation of about 83% m.

Abutments and Plers

1. Culvert founded on spread footings.

2. GO~-ALRT project, strata engineering
recommended pile footings driving to o
shaly bedrock at dan elevation of about
74.5 m

HP 310 x 110 piles

U.L.S5. - 3500 kN

S$.L.S. Type II -~ 1008 kN

Fitl Heights up to 6 m
will be stable with
forward and side siopes of
2:1.

Cuts to a depth of
will be stable with 2:1
side slopes,

1. The existing
structure can be
extended to the
north and south.

2. No serious
foundation problems
are anticipated.




w.p 242-86-09

ORIGHJAL GROUIMD  ELEV,

g ]

FOUNDATION - DATA SHEET

9 (MTO 22-122) Hwy. 481 ot

SIE LOCATION

Regional Rnud’No. 23

UnderPass

86.3 m

PROPOSLED Hiwy, 40]

GRADE ELEV, ____86.0m

Refsrence:

From Culvert #21
Strata Eng. Report

SUBSURFACE COMDINONS

RECOMMENDATIONS

GLEwlID

STRUCTURE

APROACHES

REMARKS

Reference Boroholgu
BH 21~1 {230m West of
Regional Rd 23)

9-4.0 Sandy siit to silty
sand and silty
clay (Very Stiff)
{(Fil)

4.0-5.5 S1ity sand and
gravel (Loose)

5.5-10.0 Silt with soms
clay (Very Soft
to Firm) -

10.0-13.3 Glactal Titl
(Vary Dsnse)

13.3~15.0 Shale Bedrock

Groundwater

Water level at 5.6m

below ground surface
at an elev. 80.7%im.

Abutments and Plers

focation
lowered by approx. 3.0 m.

1) The protfile of Hwy. 401 ot this
will be

2) New interchange Is proposed at this.
location.

3) 5 new Bridges are ﬁroposed.
4) Proposed culvert foundation (#21)

A) Founded on end-bearing piles
driven down to bedrock.

B) HP318 x 110 piles
U.L.S. -~ 3500 kN
S.L.5. Type 11 -1000 kN

Fill Heights up to 9 m
will be stable with

forward and side slopes of

2:1.

1. The existing
structure wiil
be removed and
replaced with a
new structure.

2. Due to the
proximity of
the rail line,
it is being
proposed to
relaign Hwy,
491 to the
horth.

3. A new major
interchange Is
proposed at
this location.

4. To dccomodate
the proposed
interchange,

. the profile of
Hwy. 481 will
be lowered by
up to 3.9 m.

5. Due to no soil
data available,
foundation
investigation

rerequtrey.—



STRUCTURE

- * 4 -,
FOUNDATIQN DATA SHEET
WP, 242-86-00 Sllﬁ1a (MTO N/A ) lOClU\(H%Hwy' 491 at Reglional Rgod No. 23 ot Hwy. 2
ORIGIHAL GROUMD ELEV, PROPOSED  HIWY 2 GRADE ELEV.
_SUBSURFACE COMDINONS RECOMMENDATIONS REMARKS

APROACHES

Reference Boreholes

Qw

NO- SOIL DATA AVAILABLE

Groundwater
Water level uat
below ground surface.

Abutments and Piers

Fill Heights up to

will be stable with
forward and side slopes of
2:1,

Cuts to o depth of
will be stable with 2:1
side slopes.

NEED FOUNDATION
INVESTIGATION




w. P,
ORIGINMAL GROUND ELEV,

242-86-80

SHIE 11 (MTO N/A )

¥ R

FOUNDATION DATA SHEET

LOCATION Hwy. 401 at

83.5m

West Branch of Lynde

Creek Crossing

PROPOSED 11wy, 401

GRADE ELEV, 81.4 m

Reference:

Culvert #23
Strata Engineering

RECOMMENDATIONS

SUBSURFACE CONMDHIONS STRIETORE ATPRORCITES REMARKS
Reference Borsholes Abutments and Piers Fill Heights up to 2 m 1. Existing structure
BH 23-2 South of Hwy 401 will be stable with can be widened to
8-4.0: Sond & Gravel 1. Existing culvert founded on Mat footing forward and side slopes of the north.

to Sandy Silt on Granular "A' pad at an elev, 77.1 m 2:1.
(Filt) (Compact) 2. The groundwdter
: GO~ALRT Cuts to o depth of 6 m table is situated
4.0~6.7: Sand oand Gravel will be steble with 2:1 well below the
(Compact) 2. due to the preserice of a soft to firnm side slopes. proposed culvert.

6.7-10.5:S11ty Clay with
Sand and Trace
of Clay
(V. Soft to
Stiff)

10.5-13.3: Sand & Gravel
with some Silt
& Clay (V.
Denge)
(Glacial Till)
13.3~15.1: Shale Hedrock
(top of bed-
rock at elev.
70.2 m)

Croundwater

Water lavel 4t 7.5 m
below ground surface.
(Etev. 786 mi)

siity clay deposit below the culverts,
organic and unsuitaoble material should b
excavated to their full depth and back
filled with Granular 'A°.

To preserve the structural integrity of
the culvert, it wos proposed that loadln#
relieving slaobs be constructed above the
cutvert crown, which Is supported on
piles down to shaly rock (*'H' piles).

Alternatively, pipe piles was considered
founded in and bearing within the glocial
till stratum.

Pile design (HP 310 x 110)

U.L.s. 35B0kN
S.L.S. Type II 1080kN

No dewatering
problems are
anticipated.

3. Roudway protection
would be required
due to o layer of
poor subsoil
condition.




W‘ ’). 2‘42"56-36

siie )

FOUNDATION DATA SHEET

13 (MTO 22-159) LOCATION

ORIGHIAL GROUNMD ELEV,

78.0 m

Hwy. 401 at Lynde Creek Bridge & Creek

Crossing at St. 124325

PROPOSED 1wy, 40]

GRADE ELEV, 79.86 m

(Eost of Lynde Creek)
78.9 m

Reference:

WP 44-71-04
WP 7188187187 (cont. 82-114)

“"'SUBSUﬁFAQE COMDITHONS

RECOMMEMDATIONS

STRUCTURE

APPROACHTES

REMARKS

Reference Boreholes

BH 1

0-4_7: 511t to Siity
Sand with trdce
of Gravel and
srganics
(Loose)

4.7-7.9: Graovelly Sand to
Sandy Gravel,
trace of Clay
(Dense to Very
Dense)

7.8~9.8 Wethered Shale
Bedrock

9.6-12.7: Sound Shale
Bedrock

Groundwater

Water level at 1.4 m
below ground'surface.
{(Elev. 76.6 nt)

Abutments and Piers

Abutmants

Existing abutments are founded on spread
footings at the following elevations in
the gravelly sand to sandy gravel.

East abutment -~ 72;1 "
West abutment - 72.1 m

The footing extensions were designed
using an allowable bearing pressure of
3.0 t.e.f. (322kPa).

The extension excavation extended down to
4.6 m below the creek water.

A positive dewatering scheme was
necessary for the foundation
construction.

Alternative dewatering schems would be to
employ o cofferdam incorporating
interloeking steel sheeting to bedrock
and using conventional pumping technique.

Wil

Fill Heights up to 3.9 m
be stabie with
forward and side slopes of
2:1,

Cuts to o depth of 7.6 m
will be stable with 2:1
side slopes.

1. Widening
structure can be
founded on spreod
footing at the
same elevation of
existing footing.

2. In the above
case, dewatering
scheme will be
regquired,

3. Alternatively,
structure can be
founded on piles
driven to shale
bedrock.

4. A construction
joint should be
provided batween
exigting abutment
foundation and

. the extension.




WP, 242-86-00

FOUNDATION DATA SHEET

51IE14 (MTO 22-152)

LO\C!-\H‘(_)!\ley' 491 at

ORIGINAL GROUNMD ELEV.

89.¢ m

Henry 5t. Underpass

PROPOSED 1wy, 40]

GRADE ELEV. 87.5 m

Reference:

WP EGG-000-21

{B.P. Walker Report)

~---SHHISURFACE COMDITIONS

RECOMMENMDATIONS

STRUCTURE

AMPROACIHIES

REMARKS

Reference Boreholes
BH 1
0-4.6:

Siity Clay and
Sand, trace of
gravel {(Upper
Glacial Till)

V. Stiff to Hord

4.6-15.3: Gravelly Sand,
Trace of Siit

and Clay
(Lower Glaclial
Tite)

Brown to Grey

15.3-16.8: Weathered
Shale

(Grey)

Groundwater

Water level at 4.2m
below groundrﬁurfoca.
(Elev. 84.8mi)

Abutments and Plers

1000 kPa.

3. Settiement will

construction.

(GO~ALRT)

1. Existing obutmente for GO-ALRT dre
founded on spread footings at an
approximote elevation of 81.3 mw {on the
lower glacial till).

2. The footings were designed using «
Factored Bearing Capacity at U.L.S. of

be less thdan 12 mm.

4. About 4.8 m high retaining walls were
proposed both sides of the underpass.

5. A positive dewotering scheme wos
necessary for the foundation

Fill Heights up to 5.7 m
will be stable with
forward and side slopes of
2:1.

1. The existing
structure will be
removed and most
likely replated
at the same
location.

2. Spread footing
would be most
fikely.

3. A positive
dewatering scheme
would be required
depending on the
footing
elesvations.

4. No gserious
proeblems are
anticipated.




W.p, . 242-86-00

ORIGIMNAL GROUND ELEV,

FOUNDATION DATA SHEET

15 (MTO 22-151)

LOCATION Hwy. 401 at

86.4 m PROPOSED tiwy. 40|

Brock Street (Hwy. 12) Underpuass
GRADE ELEV, 83.8 m
Reference: WP EGG-000-22

{Geocon Report)

SUBSURFACE CONDITIONS

RECOMMENDATIORNS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes
BH 2 ‘
0-3.4: Fiti-Silty Clay
and ' Sand, troce
gravel and

organics (Stiff

to Hard)

3.4-13.7: Heterogeneous
Mixture of
Sitty Clay,
Sand and Gravel
Occasional to
frequent Shale
fraugments
{(Glacial TiII)

13.7=15.3: Weathered
Shale
Bedrock

Groundwatser

Water level at 3.4 to
4.4 m below ground
surface at the elevation
of about 82 to 83 m.

Abutments and Piers

{GO~ALRT Structures)

Abutments

1. All surficial organic and loose
materials withing the 1imits of the
proposed embankment were removed for a
minimum distonce of 19 m behind the
abutments.

2. H.P. 3106 x 118 Steel H-piles with
Standard reinforced tips were used with
the pile tip sleavations at about 77% and
80t for the north dnd socuth abutments,
respectively. '

3. An oxioal bedring Capoacity at U.L.S. of
1600 kN/pile and 1150 kN/pile at S.L.S5.
Type 11 was used.

Piers

1. The piers were founded on spread
footings located in the glacial till
deposit and designed for the following
beuring capacities.

Founding 5.L.5.
_Elev, U.L.S. Type 11
South Piers 81.5 m 1000 kPa 500 kPa
North Piers 1.5 m 1009 kPa 508 kPua

Fillt Heights up to B8 m
will be stable with
forward and gside slopes of
2:1,

REMARKS

1. Alternatively. both
abutments can be
founded on gpread
footings supported on
a Gronular "A' core.

2. For the above option,
excavation to
eslevation 83.5 nt |s
required at the south
abutment and to
sjavation 83 mt gt the
north abutment.

3. The abutment footings
can be founded at
elevation 87.2 mt
designed for a
factored bearing
capacity of 908 kPd ot
U.L.$. and ¢ bearing
copacity of 350 kPa at
S.L.5. Type I1.

{continued ...)

4. Dewatering scheme
will not be
required, since
the glacial till
is cohesive.

(no boiting)

5. The existing
structure will be
removed and
replaced at the
sume location,

6. No serious
foundotion
problems are
anticipated.




W. P,

2428600

i 16 (MTO N/A )

FOUNDATION DATA SHEET

ORIGHIAL GROUND  ELEV,

LOCATIONHYY, 401 ot

Pringle Cresk Culvert

81.6 m (BH #4)

PROPOSED tiwy, 40]

GRADE ELEV, 81.8 m

Reference:

WP EGG~-800-23
(Gotder Report)

~=SUBSURFACE COMDITIONS

RECOMMEMDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes

BH 4

0-1.2:

1.2-2,9:

2.8-6,9:

6.9-8.4:

(Centreline of

Hwy. 401)

Fiti-Sand silt

.and gravel

{(compact)

Fitl~S1lty sand,
some gravel,
trace clay,
organic material
at 2.4 m depth.
(compact to
Dense)

Gravelly Sand,
some silt, trace
¢lay (Glaciual
Tit) V. Dense

Sitt with clay &
sand &
interiayers of
weathered Shals
(V. Dense)

B.4-10.4: Weothered Shale

Bedrock

(Continued next page)

Abutments and Piers

West Abutment (Sta. 244608.7%)

W, Pier 2 (Sta.

1) Remove the sanitary landfill beneath
approach embankment {cut 2:1 slope). -

2) Founded on Steel 'H' piles driven to o
tip elevation of about 74.0 m.

3) 310H110: Factored U.L.$S.
$.L.5. Type I1I

1608 kN
1150 KN

W. Pier 1 (Sta. 24+4646.7%)

1) Spread footings located at or below

elevation 76.0 m

800 kPa
400 kPa

2) Foctored U.L.S.
§.L.5. Type II

3) Due to possible boiling, dewatering
scheme would be required by means of
pumping from over-size perimeter drains.

244706.7%)

1. Founded on spredd footings at or below
elev, 78 m.

2) Bedaring Capacities and dewatering schems
would be the same as above.

Fill Heights up to 6 m
will be stable with
forward and side slopes of
2:1.

Cuts to o depth of
will be stable with 2:1
side slopes.

1. The exiunting

will

footings.

2. No serious
problems,

culvert structure
be extended
to the north and
south with spreod




4.8 R

FOUNDATION DATA SHEET
w. P, 242-86-00 SllE‘s (MTO N/A ) UDCATHDN”“” 401 at Pringle Creek Culvert
ORIGIMAL GROUMD ELEV. 7.2 m (BH #3) FROPOSED 1wy, 40| 81.8 m

GRADE ELEV,

Refer

ance: WP Eccmebawﬁs

(Golder Report)

~*SUBSURFACE COMBITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS.

Reference Boreholes
BH 3 (North of Hwy. 401)

8-2.1 Interlayered organic
i1t and silty sand
with eshell frogments
(V. loose to compact)

2.1~4.3% Siity Clay some
sand trace gravel
(Firm)

4.3-5.6 Silty Sdand and
gravel, trace clay
{(Glacial TH11)

{Dense)

5.6-7.2 Si1t with clay &
sand &
intertayersof Shale
{(Weathered)

7.2-10.6 Weathered Shale
Bedrock

Groundwater
Water lsvel across the

site ranged from 77.8 to
78.3 m.

M., Pier -(Sta. 244741.7%)
1. Founded on spread footings at or below
elev, 78.7 m.

2. Factored U.L.5. : 1000 kPa
5.L.5. Type I1 : 500 kPa

3. No dewatering scheme required.

[E. Pier (Sto. 244812.7%)

1) Founded on stes! *'H*' piles drivent to a
tip elev. of about 72.0 m.

2) 310H11® : Factored U.L.S5. : 1600 kPa
5.L.5. Type I1 : 1150 kPa

F. Abutment (Sta. 244+4254.7%)
1. Founded on steel 'H' piles driven teo
weathered Shale (71.6 m).

2. Bearing Capacities are the same as
above.

3. Approach fill is limited to a maximum
height 6 m.

4. If the berm is higher than that, mid
height berms are required.

5. 310H110: Bearing Copacity is some as
above. '




w.p 242-86-00

SHE

.

FOUNDATION DATA SHEET

Hwy 481 at

17 (MTO N/A ) LOCATION

ORIGHIAL GROUND ELEV,

West of Thickson Rd.

83.8 m PROPOSED. Hiwy, 40]

GRADE ELEV,

W Corbett Cresk Crossing

88.3 m

Reference:

WP 38-77-01
Contract: B2-~72

~ SUBSURFACE COMDIHIONS

RECOMMEMDATIONS

REMARKS

STRUCTURE

APROACHES

Refeareance Boreholes
BH 1

0-1.8: Silty clay trace
sand organics dand
root structure.
Occasional eiit
inclusions firm.

1.8-10.2: Silty Ciay to
Clay medium
plasticity.
Occoaslional Banded
structure Random
Mottling of Sitt
inclusions.
{Very soft to
soft)

190.2-14.3; Silty Sand trace
of clay and
gravel very
loose.

Groundwater

Water level at 8.5 to 0.9 m
below ground surface ot
elevation 82.9 m.

Abutments and Plers

Scheme §1

Concrete cuivert founded on a 1 m thick
Granular 'A’ paod extending a minimum of 1.5
m on sither side of the culvert,

- Culvert bullt with a camber to handie
consclidation settiements. Site was
preloaded 6 months prior to construction
(50% of before construction).

- Bottom of culvert at sievation 82.3 m.
Scheme §#2

- Complete removal of the existing geometry
and replacement with 3.4 m metal pipe
utilizing open cut technique is not
prectical. Sheeted or braced excavation
is required.

- Tunneling techniques by hydrautlically
pushing could be considered.

Protfile grade for ramps
. regquired fill heights of
7.6 m.

Embankments dare to be
constructed with 1ight
weight fill with
minimum slope of 2:1,

Use of light weight
fill should extend a
minimum of 30 m on
sither side of the
creek.

Existing Culvert will
be extended.

-~ At this site there
is a deposit pf
very goft clay to
a depth of 12 m
which will create
very serious
stability &
settiement
problems.

- Grade of 491
should not be
ingreased in this
ared.

~ In order to reduce
the gettiement, it
may be necessary
to place any fill
material a minimum
.of 1 year in
advance of final
canstruction.




W P. 242-86-00

SHE

5% L]

FOUNDATION DATA SHEET

18 (MTO 22-171) Hwy. 401 ot

LOCATION

Thickson Road Underpass

100.3 m PROPOSED Hwy. 40

ORIGINAL GROUMD ELEV.

95.1
GRADE ELEV. "

Reference:

we 38-77-01

Contract:

B2-72

SUBSUREACE COMDIIONS

RECOMMENMDATIONS

STRUCTURE

APPROACIHIES

REMARKS

Reference Borsholes
BH 1 '

0-4.9: Fili~Clayey Silt
with sand and
traces of gravel
argonﬁct
(Firm to Stiff)

4.9-14.0: Glaclial tit}
Het. Mix. Clayey
Silt Sand and
Gravel. Hard
Changing to Het.
Mix. Sitt Sand
and Gravel
{V. Denss)

Groundwater

Water fevel at 3.7 to 13.7
m below ground surface.

fluctuated between
86. o m to 94.5 m.

Elev.
elev,

Abutments and Plers

North & South Abutments: (Original

Recommendation)

~ Spread footing design (closed type of
Abut.) :

- N & S Abutments — West side at eleve.
95 . 4 m )

- Allowable load = 535 kPa (5 t.s.f.)

South Abutments

placed either side 58 m
Height = 4.4 m. Found on spread footings
at elev. 93.3 m to slev. 94.0 m. Footings:
Factored Bearing Capacity at U.L.S. 10090
kPa. Bearing Capacity at S.L.5., Type II of
500 kPa.

Retoining wall

-~ 5 em of styrofoom placed on S. Abutment
footing for frost protection.

Both Abutments

- 1@ c¢m minimum earth cover above base of
footings required for frost protection.

Center Pier:

~ footing elev., at or below 93.9 m for
frost protection.
- altowable Bearing Capacity of 535 kPa

(5 t.s.f.)

Fill helghts up to 3.8 m
will be stuble with
forwdrd and side slopes
of 2:1.

Cuts to o depth of 3.5 m
will be staoble with 2:1
side slopes.

~ Additional fills to
be benched into
existing fille.

2‘

. Widening of 401

will be o cut
gsituation of
approximately
3.5 m. '

No dewatering
problems
anticipated
for excavation
of footings.

Depending on the
final scheme
chosen, this
structure may have
to be replaced. No
seérious foundation
problems are
anticipated.




FOUNDATION DATA SHEET
Ww.p,  242-86-89 H&UJE19 {MTO 22-387) UDCAT"DNHwy' 401 at Basket Weave Hridge at Truck Inspection Station
82.8
ORIGIMAL GROUMD ELEV. 97.9 m PROPOSED HwY. 401  GRADE ELEV, "

Reference: WP 38-77-901

RECOMMERNDATIONS

SUBSURFACE COMDITIONS STRUCTURE ATROACIIES REMARKS
Reference Boreholes Abutments and Plers Fill heights up 1. Possible
BH 6 (obout 300 m West) : will be stable with retaining walls
, NO INFORMATION AVAILABLE forward ond side slopes required adjacent
0-30.5 Het. mixture clayey : of 2:1. to Busket Weave
silt, sand and For Reference: Sees the recommendations for Bridge.
gravel (Hard) the Thickson Road Underpaus Cuts to a depth of
changing to Hset. will be stoble with 2:1 2. Depending on the
mixture of silt, . sida siopes. final scheme
sand and gravel chosen, this
V. Denss structure may be
(Glacial Titl) _ 9 removed.

3. No serious
foundation
problems are
anticipated.

Groundwater

Water levei at 5.8 m
below ground surface.
(Elev. 92.1 &)




w. P, 242-86-00

FOUNDATION DATA SHEET

LOCATION Hwy. 401 at

ORIGIMAL GROUMD ELEV,

Corbett Creek Culvert

82.1 m

PROPOSED Scv ks L;-u&'&d

Service R

GRADE ELEV, A6 .0 m

Refarence:

Contract 82-72

~SUBSURFACE COMDITIONS

RECOMMEMDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes
BH 1

0-0.5: Topsoil

0.5-5.8: Silty Sand some
Gravel, trace of
Clay.
{(Compact)

5.8-10.8: Clayey Siit with
Sand and Gravel
Very Stiff to
hard{Glacial
Titt)

Groundwater

Water tevel ot Creek
level 82.0 m.

Abutments and Plers

Box Culvert:

= Mat foundation founded on a9 8.3 m Granular
'A' pad

~ rigid concrete box culvert 3 x 4.9 m

A temporary sarth dyke or stresm diversion wap
required

Excavations below the water toble require g
pogsitive dewatering system.

Fill heights up 3.4 m
will be stable with
forward dand side slopes
of 2:1.

Cuts to o depth of
witi be stable with 2:1
side siopes.

. Extension of

existing culvert.

. Some positive

dewotering system
will be required.

. But No major

problems
anticipoted.




T ok

" m L™ +
FOUNDATION DATA SHEET
W, P. 242-86-p0 st 21 {(MTO 22-172) LOCATION Hwy. 4@1 ot C.P.R. Subway {(G.M. Spur)
ORIGIMAL GROUND ELEVY, PROPOSED 11wy, 40| GRADE ELEV, 106.7 m
‘ References:
: YATIONS
SUBSURFACE CONDIFIONS RECOMMERI MARKS
STRUCTURE APPROACHES RE
Reference Boreholes Abutments and Piers Fill heights up to . This structure
' will be stable with will most likely
NO INFORMATION AVAILABLE forward and side slopes be replaced,
o- ' of 2:1. depending on
{Contact C.P.R.) final scheme
Cuts to o depth of chosen.
will be stable with 2:1
side slopes. . No serious
foundation
problems are
anticipated.

. Possible need for
temporary trestle
during
construction.

Groundwater

Water level at
below ground surface.




3 ok L E

Hard or Dense to
Very Dense

PROPOSED RETAINING WALL THAT WAS NEVER
BUILT.

Cutes to a depth of
will be stable with 2:1
side slopes.

FOUNDATION DATA SHEET
W.P. 242-86-00 1L 22 (MTO 22-185) lCN:ATHJFley' 481 at Stevenson Roud Underpass
ORIGINAL GROUMD  ELEV, 185.6 m FROPOSED WY, 401 GRADE ELEV, 108.6 m
] Reference: WP 44-71-24
SUBSURFACE COMDIIONS RECOMMERDATIONS
- STRUCTURE APPTROACHES REMAR,KS
Reference Boreholes Abutments and Piers Fill heights up to 6 m 1. This structure
BH #1 (For Retaining Walls) .will be stable with will most |ikely
NO INFORMATION AVAILABLE FOR STRUCTURE. forward and side slopes be replaced.
0-5.9 Het. mixture clayey ' - of 2:1.
silt, sond ond grovel |THERE IS SOME INFORMATION AVAILABLE FOR A 2. No serious

foundation
problems are
antlicipated.

(Glacial Till)

Retaining Walls
‘ 3. Temporary road
protection will be
required (Soldier
pites & Timber

logging).

1) Proposed to be founded on Spread footing
within the deposit of stiff to very stiff
glacial till.

2) Proposed footing elevations between 104.6
and 105.5 m, 4, No significant
dewotering scheme
3) Moaximum allowable load is 214 kPa (2 will be required.

t.s.f.).

4) Temporary road protection'fs required by
soldier piles and timber logging.

Groundwater

Water level at 3.7 to 5.8 m
below ground surfoce.
{Elev. 100.3 to 103.4 n).




iy, " K ke A . ¥
FOUNDATION DATA SHEET
W, P, ___242-86-00 SITE..23 (MTO 22-173) LOCATION Hwy. 401 at Park Road OverPass
ORIGINAL GROUND ELEV. o ... 107 .8 @ = 186 L n PROPOSED IHNY.AU‘ GRADE ELEV, 1113 m
References: WP 44-71-06
‘ {Contract 77-133)
RECOMMEDATIONS WO dmdiid
SUBSURFACE: CONDIHONS - -
STRUCTURE APPROACIES REMARKS
Reference Boreholes Abutments and Piers Fill heights up to 5.2 m 1. These structures
BH §#4 (North Extension) will be stable with will tikely be
0-8.6: Hetrogeneous Mixture | Original Structure: Foundation on Spread forward and side slopes replaced.

of Sand, Siilt,
Gravel & Clay
(Compact to very
Dense)

(Glacial Till)

6.6-9.3: Sand & Gravel
{(Very Dense)

BH #3 (South Extension)

0-4.3: Hetrogeneous Mixture
of $ilt Sand, Gravel
& Clay (Dense to
Very Dense)(Clacial
Till, Brown ~ Grey)

4,.3<-15.4: Hetrogeneous
Mixture of Clayey
Silt, Sond &
Gravel (Very
Stiff to Hard
*Roworked zone
betwesn elev.
m to 12.2
(Giaclal Til1)

(Continued next page)

4.3

h

Footings at eléav. 104.7 n.

South Extensions: Founded on Spread Footing

at elev. 104.7 m.

~ oallowable bearing pressure of 320 kPao
(3 t.s.p).

North Abutment Extension: was anticipated

that they would settie 13 mm elastic In
nature. Spreacd Footings.

- econstruction joint recommended between
North extension & original bridge.

of 2:1.

Cuts to a depth of
will be stable with 2:1
side siopes.

New fill embankments are
to be keyed into existing
embankment slopes.

2. No serious
founddtion
problems ore
anticipated.

3. No dewatering
probiems are
expected during
excavation.




- ¥ &, 3
FOUNDATION DATA SHEET
W.P. 242»86*?0 SHE 23 (MTD 22-173) lCN:AfICHQHwy' 491 at Park Road OverPuass
ORIGIMAL GROUMD  ELEV, 106.4 = ~ PROPOSEL Hiwy, 401 GRADE ELEy, 1113 m
SUBSURFACE COMDITIONS RECOMMENDATIONS REMARKS

STRUCTURE

AIPROACHES

Reference Boreholes

Groundwater

Water lsvel @t 9 to 2.3 m
below ground surface.
(Elevation's 104.4~106.4
m). .

Abutments and Piers




w. P,

242-86-00

ORIGHIAL GROUND ELEV,

S5HE &

SUBSURFACE COMDITIONS

Refarance Borsholes

BH #1

8-1.5:

Water

Clayey Siit with
some Sand and

Gravel.
Material) Stiff.

(Fitl

1.5=-15.6: Heterogeneous

Mixture of Claysy
Silt to Silty
Clay, Sand &
Gravel. Hard.
{(Glaclial Til1)

Groundwater

level at 1.1 to 2.6 m
below ground surface.

At elev. 193.2 to 104.0 m.

4 . L P Ed
FOUNDATION DATA SHEET
24 (MTO 22-174 ... Hwy. 481 at Cubert St. Overpass
( ) LOCATION P
105.1 m PROPOSED 1wy, 401  GRADE.ELEV, 110.2 m
' eterences: WP T1-7T-07
Contract: 77-133
RECOMMENDATIONS
s MARK
STRUCTURE APPROACIILS REMARKS
Abutments and Piers Fill heighte up to 5.2 m This structure is
will be stable with likely to be
Original Structure: forward and side siopes replaced.
. of 2:1.
Single Span, rigid frame, Foundation-Spread No serious
Footings at elev. 103.5 (west abutment) & Cuts to o depth of foundation
103.4 {(vast abutment). will be stable with 2:1 problems are

Extensions:

-~ both dre founded on Spread Footings at
the same slevations as the original
abutment footings.

-~ dallowable bearing stress up to 375 kPo
(3.5 t.s.1.)

- gonstruction joint recommended between
extensions & original structure.

~ footing extensions were expected to settle
13 mm - elastic in nature.

side slopes.

New fill

embankments ore

to be keyed into existing
embankment siopes.

anticipated,

. No major problems

are anticipated
for excavation of
footings.




w.p.  242-86-00

SHE

FOUNDATION DATA SHEET

wy. 481 ot

- H
25 (MTO 22-175) LOCATION

ORIGHIAL GROUMD ELEV.

9

Oshawa Creek Bridge

9.1 m (BH #7)

PROPOSED Hwy. 40]

8

8.4 m (Creek Bottom)

GRADE ELEV,

88.5 m

References:

WP 44-71-08 (Cont.
WO 73-11022

77~133)

SUBSURFACE COMDITONS

RECOMMENMDATIONS

REMARKS

STRUCTURE

APPROACHIES

Reference Boreholes

BH §7

0-1.7: Gravelly Sand (Fill)
Compact.

1.7-5.5: Silt with Sand,

traces of Gravel

(Fit1). Loose

to Dense.

5.5-9.1: Sand with Silt
traces of graovel
& organice; Loose
to Dense (Dark
Grey)

9.1-11.3: Silt with Sand,
traces of gravel
Grey. Very Dense
(Glacial Tilt)

Groundwater

Water level at 8 to 8.2 m

beiow ground surfoce.

(Elev.
(Elev.

89.8 m at north)
89.3 m ot south)

Abutments and Piers

3

H

P

Abutments:

Spread Footings.
founded at 91.0 m.
founded at 90.7 m.

Original structure
Extension to be

Design load of 535 kPa (5 t.s.f.) was
used.

Vertical expansion joints between
original structure & extensions is
required.

1.2 m of cover above the undersides of
the footings is required for frost
protection.

jars
A

Footing extensions to be founded at same
slevation of existing footings, BB.3 m.

Spread footings.

Allowable bearing capuacity of 535 kPa
(5 t.s.f.)

During excavating of the footing
extensions, extreme care must be token

to avoid boiling of the material near the
existing footing. A dewatering scheme
employing sheet piling driven 1.8 m into
the tiill maybe used for the pier footing

Fill heights up to 7.6 m
will be stable with
forward and side slopes
of 2:1.

Cuts to a depth of
will be stabie with 2:1%
side slopes.

1. Widening of
existing
structure.

2, Erosion control
should be
provided by rip—
rap or similar
manner.

3. Artesian water
conditions were
sncountered at
eievation B3.2 m.

. ry LY 3 4.3
wACUVOTTomTrTTTUYUTY b—vxlnuu.




w.p,

ORIGINAL GROUIND ELEV.

242-86-00

o

FOUNDATION DATA SHEET

SIE 26 (MTO 22-178)

LOCATION Hwy. 481 at

Simecoe Street Underpass

PROPOSED  Hiwy, 40|

GRADE ELEV. 95.5 m

References:

SUBSURFACE COMDIIONS

RECOMMENMDATIONS

STRUCTURE

N'PR()ACHIEE‘:

REMARKS

Reference Boreholes

[ I

Water
below ground surface,

Groundwoter

leavel at

Abutmentes and Piers

NO INFORMATION AVAILABLE.

Fill heights up to

.will be stabie with

forward and side siopes
of 2:1.

Cuts to o depth of
witl be stable with 2:1
side siopes.

. This structure

will be replaced.

. Due to silt

deposits and a
high water table
deep cuts will
require a special
treatment to
prevent soil
srosion.

. Otherwise, no

serious foundation
problems are
anticipoted.




» - - *
FOUNDATION DATA SHEET
w. P, 242-86-00 SIIE 27 (MT0 22-177) loCA”ONM«wy. 461 ot Albert Strest Underpoass
ORIGHIAL GROUND ELEV, PROPOSED 1wy, 4o OGRADE ELEV, 95.7 m
' Referetices:
SUBSURFACE COMDIIONS RECOMMENDATIONS REMARKS -

STRUCTURE

APPROACHES

Reference Boreholes

8-

Woter
below ground surface.

Groundwater

fevel at

Abutments and Plers

NO INFORMATION AVAILABLE.

Fill heights up to

will be gtable with
forward and side siopes
of 2:1%.

Cuts to o depth of
will be stable with 2:1
side slopes.

. This structure .

will be replaced.

. Due to siit

deposits and a
high water table,
cuts will require
a special
treatment to
prevent soil
ercsion.

. Dtherwise, no

serjous foundation
problems are
anticipated.




FOUNDATION DATA SHEET

WP, 242-86-090 S1IE 28 (MTO 22-178) tCM:AfHJbley' 481 ot CNR Subway

ORIGHHAL GROUND ELEVY, © PROPOSED  Nwy, 40| GRADE ELEWV, 5.8 m
References:

RECOMMEMDATIONS

; . 'N 2
SUBSURFACE COMDINIUNS ST NTITRYYRITE: REMARKS
Reference Boreholes Abutments and Piers "Fill heights up to 1. This structure
will be stable with will be replaced.
o~ NO INFORMATION AVAILABLE. forward and side slopes
‘ . of 2:1. 2. Due to silt
deposits and a
Cute to a depth of high water table,
will be stable with 2:1 deep cuts wiil
side slopes. require a special

treatment to
prevent soil
srogion,

3. Gtherwise, no
gerious foundation
probiems are
anticipated.

4. Possible need for
temporary trestie
during
construction.

Groundwater

Water leve! at
below ground surfoce.




w. P,

ORIGIMNAL  GROUIND  ELEV,

242-86-00

FOUNDATION DATA SHEET

s11p 29 (MTO N/A )

Varied

Hwy. 491 at

LOCATION

Possible retoining Walls

Between Park Rd.

& Bloor

FROPOSED 1wy, 40

GRADE ELEV, _ -

Vorijed

References:

SUBSURFACE COMDIIONS

" RECOMMENDATIONS

- REMARKS

STRUCTURE

AMPROACHES

Reference Horeholes

Water
below ground surfoce.

Groundwatar

level at

Abutments and Piers

NO INFORMATION AVAILABLE

Due to very limited right~of-way retoining
wolis may be required between park road.and

Bloor St.
Fimit.

Check foundation material at

Fill heighte up to

will be stable with
forward aond side sliopes
of 2:1.

Cuts to a depth of
will be stable with 2:1
side slopes,

required at

due to very

of way.

1. ?hase retaining
walls will be

various sites
through Oshawa

restricted right

right-of-way

. No serious

foundation
problems are
anticipated.

Some
consideration
should be given
to using
retaining wallis
which utiiize
soldier piles &
soil anchors.

St



w.p 242-86-00

SHE

38 (MTO 22-179)

- vy

FOUNDATION DATA SHEET

LOCATION WY - 401 at

97.5 m to 181.8B m

Ritson Road Overpass

CPROPOSED 1wy, 40]

ORIGHIAL GROUND ELEV.

GRADE ELty, ___1°%3-3 m

References:

“WP 34-71-08 (Cont. 77-133)
WO 73-11051

SUBSURFACE COMDHIONS

RECOMMEMDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholas

BH §2

8-8.7: Het. Mixture of
Sandy Silt to Silty
Sand, gravel &
clay. Very Dense.
(Glacial Titl)
Brown - Grey

8.7-10.7: Silty Clay,
traces of Sand.
Grey. (Hard)

10.7-15.7: Sand, traces of
silt and gravel.
Very Dense.

Groundwater

Water level dt .5 m to 0.6
m below ground surface.

at olevation& 97.8 dnd 98.1
mﬂ ’,

Abutments and Piers

Original Structure:

-

Rigid frome structure supported on
spread footings founded dat elevation.
96.8 .

Abutment Extensions:

E™

Supported on spread footings at slev. 96.8
m. \

Atlowoble bearing pressure: 428 kPa
(4 t.s.f.)

Settiements of 13 mm can be expected
during construction. Settlements are
assured to be elastic und occur
immediately.

Construction joint between existing
footings & new footings was required
to account for differential settlement.

Fitl heights up to 5.8 m
will be stable with
forward and side slopes
of 2:1.

Cuts to o depth of
will be stable with 2:1
gide slopes.

Approdgch Embankments:

« widened dapproximately
6.1 m on both sides.

« new fill to be keyed
into existing fills by
benching.

- c¢ompacted fill may
gettle under its own
weight ©.5% of the
total height.

1. This structure
will mogt likely
be replaced.

2. No serious
foundation
problems are
anticipated.

3. Groundwater
seepage con be
anticipated
during excavation
for footings,
however it can be
handled using
ordinary pumping
methods.




FOUNDATION DATA SHEET

W.p. _ 242-86-00 sipg 31 (MTO 22-180) LOCATIONHWY - 481 at  Wilson Road Overpass

ORIGINAL GROUMD ELEV, 89.9 m PROPOSED 1wy, 40]  GRADE ELEV. 94.8 m
References: WP 44-71-18 (Cont. 77-133)
WO 73-11052

o . RECOMMENDATIONS
SUBSURFACE COMDIIONS TR ORE NTTTRYYSITE REMARKS
Reference Boreholes Abutments and Piers Fitl heights up to 5.5 m 1. This structure
i : .will be stable with will most likely
BH #3 Original Structure: forward and side slopes be replaced.
: of 2:1.
0-1.8: Fitl moterial. -~ Rigid fraome structure supported on 2. No serious
Clayey Silt, some spread footings founded at efevation: Cuts to a depth of foundation
Sand and Gravel, 87.9 m. will be stable with 2:1 problems are
traces of organics, j side slopes. anticipated.
Brown - Grey Abutment Extensions:
Firm to Stiftf Approach Emboankments: 3. Groundwater
-~ Founded on spread footings at elev. 87.8 seepage into
1.8-9.8: Het. Mix. of m. - new fills to be footing
Sand, Siit and benched into existing excavaotons can be
gravel. (with -~ Allowable bearing pressure: 375 kPo filtse. expected but
oce. zones of (3.5 t.s.f.) ' handied by
Cloyey silt, Sand - no long term settiment ordinary pumping
and Gravel). - Settiement of 13 mm can be expected. anticipated. methods.
Grey.{ Loose to This gettiement is assumed to be elustic
Very Dense) in nature and will occur during ~ compacted fill may
{Glaclai Ti11) construction. settle %X of its
, . - heightt due to its own
9.8-11.1: Sand with some -~ In order to accomodate uny differential weight.
5iit and traces settlement between existing footings and
of Gravel. the extensions, an expansion joint should
Grey.(Very be constructed between these two elements.
Densge).
Groundwater
Water Jlevel at 8.9 m to 1.8
m below ground surface.
at elevy, 88.1 ~89.0 m,




- J - o ® e
FOUNDATION DATA SHEET
W, P. 242-86~00 SIE 32 (MTO 22-181) lCM:ATHJbley' 491 ut Bloor Street Underposs
ORIGINAL GROUNMD ELEV. PROPOSED Nwy, 40 GRADE ELEV. 84.6 m
, References:
RECOMMENDATIONS REMARKS

SUBSURFACE COMDITIONS

STRUCTURE

APTROACHES

Reference Boreshoies

B

Groundwatery

Water level at
beiow ground surface.

Abutments and Piers

NO INFORMATION AVAILABLE.

Fill heights up to

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

Cuts to a depth of
will be stable with 2:1
side slopes.

. Thin-ntructuru

will be replaced.

. No doata is

available for this
site., Therefore,
foundation
investigation will
be required for
the possible new
location for Bloor
Strest underpass.




w. P,

2428600

SHE 33 (MTO 22-182)

FOUNDATION DATA SHEET

LOCATION WY 401 ot

ORIGINAL GROUND ELEV,

Harmony Creek Bridge

(barrel each culvert)

78.2 m (Creek level) PROPOSED Hiwy, 401

GRADE ELEV, _ 82.7 m

References:

WP 44~71=11
WO 73-11004

(Cont. 77-133)

- SUBSURFACE COMDINONS

RECOMMENDATIONS
STRUCTURE )

APPROACHES

REMARKS

Reference Boreholes

8H_#1

_@-2.4: Clayey Silt with
Sand, troces of
Gravel. (Stiff to
very Stiff)

Sahd and Gravel

2.4-7.6:
with some Siit
and Claoy. Very
Dense. (Glacial
Tit)
Boulder -at 7.6 m
7.6-8.0: Shole Bedrock
Sound
Groundwater
Water ievel at Creek Level

- Sub-Artesian pressure
encountered at BH #1.
Water level rose 1.0 m
above creek levei.

Abutments and Piers

Extension:

Existing Structure:
- Concrete arch cuivert.

spread footings or pile
foundations.

Spread Footings

|~ Founded on spredd footings at elev.

75.0 m.
« maximum besaring capocity: 428 kPa (4
t.s.f1.).

- Footings contained within o shesat pile
cofferdam driven to elev. 74.1 m to
provide against possible blowout due to
artesian water at elev. 74.1 m.

Pile Foundations

Alternatively founded on pile foundations.

Fill heights up to 3.8 m
will be stabie with
forward and side siopes
of 2:1.

Cuts to o depth of
will be stable with 2:1
side slopes.

1. This structure
will most likely
be replaced.

2. No serious
foundation
problems are
anticipated.




WP, 242-86-90

o el

FOUNDATION DATA SHEET

ORIGINAL GROUND ELEV,

LOCATIoNHYY . 401 ot

Farews|! Creek Bridge

J7.0.m

PROPOSED 1wy, 40]

GRADE ELEV, 81.1 m

References:

WP 44-71-12
WO 72-11128

-~ SUBSURFACE COMDIIONS

RECOMMENDATIORS

STRUCTURE

APPROACHTS

REMARKS

Reference Boreholes

BH §2

9-3.08: Silty Sand, trace to
some Gravel

Clayey Silt, soms
Sand & occasionul
Gravel, Very
Stiff.

3.0-4.3:

Clayey Silt, some
Sond & occasional
Grovel. Very
Dense. Compact.

4.3-8.1:

Shhla Bedrock

6.1-7.86:
’ sound.

Abutments and Plers

Original Structure:

-~ Single sepan Rigid Frame structure founded

on spread footings at elev., 75.4 nm.

Abutment Extensions:

- founded on end-bearing piles driven to
bedrock (12BP74 steel
for 95 tons/pite).

« abutment elevations at 75.4 m (N. side)
¥ 76.4 m (5. side).

Dewgtering:

-~ footing excavations extend up to 1.5 m

'H* piles, designed

below ground water.
condition may occur.,

Possible boiling
A positive

Groundwoter

Water
m below ground gsurface.

Creek level at 76.7 n.

level at 6.3 m to 2.7

dewatering system wos used, consisting of
intertocking sheet piles, used to form a
cofferdam. '

Fill heights up to 3.7 m
will bes stable with
forward and side slopes
of 2:1.

Cuts to a depth of
will be stable with 2:1
side slopes.

Approach Embankments

- new fl]lu are to be
benched into existing
fitlse,

- sgoils beneath the

embankment wiil settie
approximately 25 to 40
mm.

1. This structure
will most likely
be replaced.

2. No serious
foundation
problems is
anticipated.

3. Due to possible
boiling
condition, a
pogitive
dewatering system
should be used,
consisting of
interiocking
sheet piles, used
to form a
cofferdam,




w. P,
ORIGHIAL GROUNMD ELEV.

242-86-00

5”(335 {(MTO N/A

)

o ¥ W

FOUNDATION DATA SHEET

LOCAHONH‘W' 401 at

Proposed G.M.

Headquarters Access

PROPOSED  Hwy. 40]

GRADE ELEV,

93.9 m

References:

SUBSURFACE COMDITIONS

RECOMMEMDATIONS

STRUCTURE

APPROACIHIES

REMARKS

Reference Boresholes

[ 1™

Groundwater

Water level ot
below ground surface.

Abutments ond Pliers

NO LONGER VALID.

NO INFORMATION AVAILABLE.

Fill helghts up to

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

Cuts to o depth of
will be stable with 2:1
side siopes.

. There was o

requirement to
provide access
from Hwy 481 to «a
new G.M. HQ. just
sast of Oshawa.

. This proposal i

no longer valiid,
therefore no
foundation data
is required.
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FOUNDATION - DATA SHEET
42-86-00 36 (MTO N/A Hwy. 4b1 at Robinson Creek
wp. 2 s 28 (WTO NA ) LOCATION o
ORIGIMAL GROUMD ELEV, PROPOSED 1IWY. 401  GRADE ELEV. 85.4 m
: TRET ST N TEY T s
T RECOMMENDATIONS
- SUBSLIRFACE COMDIHONS ’ REMARKS
) STRUCTURE APPROACHES :
Reference Boreholes Abutments and Piers Fill heights up to 10 m ., This structure
. will be stable with will be
- NO INFORMATION AVAILABLE. forward and side slopes extended.
Cof 2:1.
. No serious
Cuts to o depth of foundation
will be stable with 2:1 problems are
side slopes, anticipated.
Groundwater

Water level at
below ground surface.
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FOUNDATION DATA SHEET

W.P. 242-86-00 SH1337 {MTO N/A ) lCM:AfHJb!Hwy' 401 at Creek Crossing West of Courtice Road

ORIGHMAL GROUMD ELEV, © PROPOSED TIwWY, 401 GRADE ELEV. __98.6m

References:

SUBSURFACE COMDITIONS RECOMMENDALIONS

STRUCTURE ATTROACIIES REMARKS
Reference Boreholes Abutments and Piers Fitl heights up to 12.0 m 1. This structure .
’ witl be stable with will be extended.
o~ NO INFORMATION AVAILABLE. forward and side siopes
: of 2:1. 2. No serious
foundation
Cuts to a depth of problems are
will be stable with 2:1 anticipated,

side slopes.

3. Embankment siope
stability should
be considered.

Groundwater

Water level at
below ground surfacs,
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FOUNDATION DATA SHEET
242-86-00 - .
WP ’ 5"E33 (MTO 22-1858) _113CATHJNHwy 461 ot Courtice Road Overpuass
ORIGIMAL GROUND ELEV. 83.9 m PROPOSED 1wy, 401 GRADE ELEV, 99.8 =
References: WP 59-75-91
. Bz , Cont . HA.55
RECOMMEMDATIONS REMARKS

SUBSURFACE COMDIIONS

STRUCTURE

AMPROACHES

Reference Borsholes

BH #1

0-0.5: Fitl

9.5-7.9: Heterogensous
Mixture of Silt,
Sand with some
Gravel and Cloy.
Stiff to Hard.
(Glacial Titl)

Groundwater

Water level at 2.9 m to 1.4

# below ground surface.
(Elev. 92.5 m-93.0 m)

Abutments and Piers

Original Structure:

~ Single span rigid frame structure
supported on spread footings founded at
elevation 81.9 m.

Retdining walls at edach corner of
structure to retaln approach filis.
Retaining walls are olso founded on
spread footings.

Abutment Extension:

- Existing wing wall footings used as

- Allowable bearing pressure < 320 kPa (3
t.s.f.)

New Wing Walls:

- New wing wall
footings at elev.

footings founded on spread
91.9 .

- Construction joint is required between
new footing and exigting footing to
account for differentiol settlement.

- Allowable baaring.preacuru w 320 kPa
(3 t.s.f7.)

Approach Embankments:

obutment extension footings (South side).

- Founded at elev. 81.9 m (Spreod Footing).

1.

Fill heights up to 2.7
m will be stable with
forward and site slope
of 2:1.

. New fills to be keyed

into existing fills by
benching.

1. No major
dewatering
problems are
anticipated.

2. Depending on the
final treatment,
this structure may
may require
replacement,

3. No serious
foundation
problems are
anticipated.
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EXPLANATION OF TERMS USED IN REPORT

NOVALUE: THE STANDARD PENETRATION TEST {SPT) N VALUE 15 THE NUMBER OF BLOWS REQUIRED TO CAUSE A 3TANDARD 5imm 0.0 SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A HAMMER WITH & MASS OF &3.5kg, FALLING

FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED, AVERAGE N VALUE 1S DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Simm O.0. 60° CONE ANGLE ) DRIVEN BY 475 J

IMPACT ENERGY ON 'A’ SIZE DRILL RODS.

ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

S5OIL5 ARE DESCRIBED 8Y THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m

CONSISTENCY: COMESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH [t ) AS FOLLOWS:
[ ¢, tkpa) 0~ 12 12 -25 25-50 | 50-700 | 100 -200] 200
verr soFr|  sorr FIRM STiFF | vewy srier | warD
DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OOF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:

[N {BLOWS /0.3 m])

0-3

3-10

10~ 30

30 - 50

> 50

VERY {DOSE

(OOSE

COMPALCT

DENSE

VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTH.

ECOV

JOINTIN

RY:

THE ROCK QUALITY DESIGNATION (RQ D), FOR MODIFIED RECOVERY, 15:

ROD (%) 0 -25 25- 50 50 -~ 75 75 - 90 90 - 100
VERY POOR| POOR FAIR GOO EXCEULENT
G AND_BEDDING:
SPACING SOmm | 50 - 300mm| 0.3m ~ 1m | Im - 3m >3m
JOINTING VERY CIOSE Y © CLOSE | MOD. CLOSE]  W/IOF VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK  {VERY THICK

FIELD SAMPLING

ABBREVIATIONS AND SYMBOLS

SUM OF AlL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED A5 A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

MECHANICAL PROPERTIES OF SOIL

1

m, kra
Cc 1
¢ 1
Cu 1 \
<y m/s
H m
TV H
u 1A

1
e kPa
o kra
1, kPa
¢! kra

; nt
< kpa

a

by -
T kPa
T, kpa

PHYSICAL PROPERTIES OF SOIL

VOID RATIO
PORGSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUID LiMiIT

PLASTIC LiMIT
SHRINKAGE LIMIT

PLASTICITY [NDEX =W « Wy
W \NP

LIQUIDITY INDEKX =

CONSISTENCY [NDEX 2

55 SPLIT SPOON TP THINWALL PISTON

WS WASH SAMPLE OS5 OSTERBERG SAMPLE

5T SLOTTED TUBE SAMPLE R ¢ ROCK CORE

85 BLOCK SAMPLE PH TW ADVANCED HYDRAULICALLY

€S CHUNK SAMBLE P M TW ADVANCED MANUALLY

T W THINWALL OPEN F 5 FOIL SAMPLE
STRESS AND STRAIN

Uy, kPa  PORE WATER PRESSURE

% 1 PORE PRESSURE RATIC

o kpa TOTAL NORMAL STRESS

o’ kpa EFFECTIVE NORMAL STRESS

T kpa SHEAR STRESS

o, % .0, kPa PRINCIPAL S5TRESSES

€ % LINEAR STRAIN

€, 1€, & % PRINCIPAL STRAINS

£ kpa MODULUS OF LINEAR DEFORMATION

6 kPfa  MODULUS OF SHEAR DEFDRMATION

3 1 COEFFICIENT OF FRICTION

A kg/m® DENSITY OF 50LID PARTICLES e 1.%

Y, KN/m® UNIT WEIGHT OF SOUD PARTICLES A1

R, ka/m® DENSITY OF waTeR w1 %

% o kN/® UNIT WEIGHT OF WATER s, %

P kg/m’ DENSITY OF SO wo %

Y kN/m' UNITWEIGHT OF soiL w, %

A kg/m’ DENSHY OF BRY 501L wg %

% KN/m® UNIT WEIGHT OF DRY SOIL oo %

Bat  kg/m® DENSITY OF SATURATED 501 | |

Yt KN/M UNIT WEIGHT OF SATURATED SOIL '

F' kg/m® DENSITY OF SUBMERGED SOIL e !

Y’ RN/m® UNIT WEIGHT OF SUBMERGED SOIL mox 1%

Ip

WL*W

e

VOID RATIONIN LOOSEST STATE

COEEFICIENT

OF VOLUME CHANGE

COMPRESSION INDEX
SWELLING INDEX
RATE OF SECONDARY CONSOLIDATION

COEFFICIENT

OF CONSDLIDATION

DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHMEAR STRENGTH

EFFECTIVE COHESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH

REMOQULDED
SENSITIVITY
Cmin "%’
ID 1

D min
o, mm
CU 1

h m

a m/s
v m/s

i 1

k /s
] kAt

SHEAR STRENGTH
<
u

T

VOID RATIO IN DENSEST STATE
Em X = -]
DENSITY INDEX =--—g-—-—---—e o
max = ~HHn
GRAIN DIAMETER
n PERCENT - DIAMETER
UNIFORMITY COEFFICIENT
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
DISCHARGE VELOCITY
HYDRAULIC GRADIENT
HYDRAULIC CONDULCTIVITY
SEEPAGE FORCE
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AND PROPOSED STRUCTURE SITES

Brock Rood Underpass

Church St - Duffins Creek Bridge
Miller Creek Culvert

Westney Road Overpass )

Harwood Ave Underpass - NB and S8 Structures
Creek Crossing Just West of Pickering Beach Road
Proposed Pickering Beach Road Overpass
Carruthers Creek Culvert

Road No 23 Underpass ‘
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Regicnal

Underposs
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Henry Street

Brock Street
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Corbett Creek Culvert
CPR Subway {GM Spur}
Stevenson Road Underpass
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Cubert
Oshawa Creek Bridge
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Simcoe Street Underpass
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Possible Retoining Wolls Between Park Road and Bloor Street

Ritson Road Overpass
Wilson Road Overpass
Bloor Street Underpass
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Farewell Creek Bridge
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Robinson Creek Culvert

Creek Crossing (just East of Courtice Road ]
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SUPPLEMENTARY FOUNDATION INVESTIGATION REPORT
For
Feasibility Study of
Highway 401 Widening, Brock Road to Courtice Road
W.P. 242-86-00 (A)
District 6, Toronto

INTRODUCTION

A request, dated July 9, 1987, to review the feasibility of Highway 401 widening
between Brock Road to Courtice Road for 38 structure sites was received from the
Central Region Structural Section (Mr. D. Bye).

Based on the above request, a Foundation Investigation report for the
Feasibility Study of Highway 401 widening was submitted on March 28, 1988 (See
Report No. WP 242-86-00, March 28, 1988). The subsurface conditions together
with groundwater at respective existing structure Tocations were summarized in
the above report based on the existing available information. Foundation Design
Section concluded that a preliminary foundation investigation would be necessary
for the following four sites, since adequate subsoil information was not
avaijlabile.

- proposed Pickering Beach Road Overpass (Site #7)

- proposed interchange at the Regional Road 23 (Site #9)
- Regional Road 23 at Highway 2 (Site #10)

- Bloor Street and Harmony Road Underpass (Site #32)

This report summarizes the information obtained from a foundation investigation
carried out at the above-mentioned sites during the period of August 11 to
August 29, 1988, Various span structures are proposed at each 1location.
However, it should be noted that the schemes being studied for the major
interchange at Regional Road 23 may require that the proposed new interchange be
moved to the north and the profile grade of Highway 401 be 1lowered by
approximately 3.0 metres.
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Thirteen boreholes (BH #7-1 and BH #7-2, BH #9-1 to BH #9-5, BH #10-1 and BH
#10-2 and BH #32-1 to BH #32-4) were advanced and sampled as part of this
project by means of solid or hollow stem augers and using a conventional diamond
drill with washboring techniques (NX Casing and NX Rock core barrel) adopted
for soil and rock sampling purposes at the above four sites. These boreholes
extended down to depth of 7.7 metres at BH #9-2 and 14.2 metres at BH #7-2 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. 2428600-B.

SITE DESCRIPTION AND GEOLOGY

The proposed structure sites extend from the Pickering Beach Road overpass in
Pickering to the Harmony Road in Oshawa (Drawing No. 2428600-B). The sites are
Tocated in the Regional municipality of Durham and tranverses the following area
municipalities.

Town of Pickering
Town of Ajax

Town of Whitby
City of Oshawa

The topography of the areas is generally flat to gently undulating with the land
in the immediate vicinity being used for farming purposes, Residential
development exists north of the Highway 401 in the vicinity of Pickering Beach
Road, and Bloor street and Harmony Road areas.

Physiographically, the area is Jocated in the region referred to as the
"Iroquois Plain". This is the Tlowland bordering Lake Ontario which was
inundated in the Pleistocene time by Lake Iroquois. Subsoils in these areas
generally are characterized by a mozaic of till plains, drumlins, and areas of
silty lacustrine deposits.



SUBSURFACE CONDITIONS

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

i) Topsoil and Fill Material
ii) Cohesive heterogeneous mixture of Clayey Silt,
- Sand and Gravel (Glacial Till)
iii) Granular heterogeneocus mixture of Silt, Sand
and Gravel (Glacial Till)
iv) Bedrock (Shale)

The maximum thickness of these deposits vary with the location and depths. A
detailed description of the subsurface conditions encountered is given below,

Topsoil and Fill Material

Topsoil and fi11 material were found just beneath the ground surface. Fill
material, generally consisting of sand or clayey silt with layers of sand, was
encountered at the 9 borehole locations out of 13 boreholes. The thickness of
this layer varies from 1.4 metres to 2.1 metres as shown Record of Boreholes.
The Standard Penetration Tests indicated that the fill material to be firm to
hard. The thickness of the topsoil varies from 0.5 metres at Boreholes #7-1 and
#7-2 to 2.1 metres at Borehole #9-2. The 'N' values as per the Standard
Penetration Test indicate this material is firm to very stiff.

Cohesive Heterogeneous mixture of Clayey Silt, Sand and Gravel (Glacial Till)

A cohesive glacial till deposit was found immediately below the topsoil and fill
material. This material consists of a cohesive heterogeneous mixture of clayey
silt, sand and gravel ranging in thickness between 1.6 metres at BH #9-1 and
10.9 metres at BH #10-1. The material changes in colour from brown to grey at
various elevation between 78.3 metres at BH #32-1 and 95.4 metres at BH #7-2.
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Atterberg Limit tests were performed on these samples and the results are
plotted on Figure 1 and summarized as follows:

Property Range (%)
Natural Moisture Content (w) ' 5-26.5
Liquid Limit (wy) 15-39.0
Plastic Limit (wp) 10-20.5
Plasticity Index (Ip) 3-18.5

From the plasticity chart (see Figure 1), it is evident that the deposit can be
classified as an inorganic clayey silt to silt with low plasticity (CL or
CL‘ML).

Grain size distribution tests were carried out on these materials. Figure 2 in
the Appendix shows the result in an envelope form.

Standard Penetration Test 'N' values between 7 and over 100 blows/0.3 m
indicated that the soil can be interpreted as being firm to hard.

Granular Heterogeneous mixture of Silt, Sand and Gravel (Glacial Till)

A granular heterogeneous mixture of silt, sand and gravel (glacial till) was
encountered between the cohesive glacial till material at seven borehole
locations (BH #7-2, #9-1, #9-4, #9-5, #32-2, #32-3, and #32-4). The thickness
of this layer ranges from 1.4 metres at BH #9-4 to 5.0 metres at BH #32-4. All
samples recovered from the investigation has a grey colour.

Grain size distribution analyses indicate that this layer can be classified as
silty sand with gravel and trace of clay. Gradation limits for these particular
soils are presented in an envelope form on Figure 3. This layer is basically
non-plastic.

In this stratum, the 'N' values ranged from 9 to over 100 blows/0.3 m indicating
a state of compaction described as loose to very dense.



Bedrock

The glacial till deposit is directly underlain by weathered shale bedrock and
the bedrock was proven at three borehole locations by obtaining up to 1.5 metres
of rock core samples. Bedrock is shale of the Whitby Formation. The bedrock
consists mainly of a very fine grained and thickly bedded shale. Detailed
descriptions of the rock are attached in the Appendix entitled "Description of
Rock Core", However, it should be noted that the upper 0.3 m of bedrock is
slightly weathered and unweathered shale was encountered below this level.

Core recoveries and Rock Quality Designation (RQD) were determined in situ and
also in the laboratory to evaluate the competence and integrity of the rock.
Based on these results, the rock can be classified as medium strong to weak
rock.

GROUNDWATER CONDITIONS

Observation of the groundwater level was carried out by measuring the water
Tevel in the open boreholes except two boreholes in the vicinity of the proposed
interchange at the Regional Road 23 (BH #9-2 and BH #9-5). At these locations,
a piezometer was installed at each borehole to measure the water level variation

- wWith seasons.

At the proposed Pickering Beach Road overpass, groundwater level in the
boreholes was found to be 94.0 metres at BH #7-2 which correspond to a depth of
3.5 metres below the existing ground surface.

In the vicinity of the proposed new interchange at the Regional Road 23, the
observations indicate that the water level in the open boreholes under the
existing Highway 401 WB was found to be between elevtion 79.6 metres at BH #9-3
and elevation 82.3 metres at BH #9-1, which corresponds to depths of from 3.2 to
4.6 metres below existing ground surface. At the proposed new Highway 401
location, groundwater level in the piezometer (BH #9-2) varies as follows:

1988 {Elevation, m) 1989
G.L. (m) Nov., 2 Dec. 2 Jan. 19

85.5 84.34 (1.14) 84.42 (1.08) 84.34 (1.16)
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Further north at the proposed ramps to and from Highway 401, the water level in
open borehole (BH #9-4) was found to be higher at an elevation of 86.7 metres
which corresponds to a depth of 1.7 metres below the existing ground surface,
while groundwater level in a piezometer (BH #9-5) varies as follows:

1988 (Elevation, m) 1989
G.L. (m) Nov. 2 Dec. 2 Jan, 19
89.3 88.23 88.24 88.07

At the location of proposed Regional Road 23 over the Highway 2, groundwater
Tevel in the open borehole was found to range between 90.0 and 90.2 metres which
corresponds to depths of 2.6 metres to 2.8 metres below the existing ground
surface.

In the vicinity of Highway 401 and Bloor Street/Harmony Road underpass, the
water level in the open borehole was found to range between 77.1 metres at
BH #32-4 and 82.5 metres at BH #32-1 which corresponds to depths of 4.6 metres
to 1.3 metres below the existing ground surface.



DISCUSSION AND RECOMMENDATIONS

As discussed in our previous report, at present the regional planning and design
staff is involved in the preliminary design phase for Highway 401 widening from
Brock Road in Pickering to Courtice Road in Oshawa. The subsurface conditions
together with groundwater at respective existing structure locations were
presented in the above mentioned report. Based on our review, a preliminary
foundation investigation was carried out at the four sites during the period of
August 11 to August 29, 1988.

This report summarizes the results of the subsurface investigation and the
recommendations applying to the bridge structures and related approaches at the
following four sites:

- proposed Pickering Beach Road overpass (Site #7)

- proposed interchange at the Regional Road 23 (Site #9)
- Regional Road 23 at Highway 2 (Site #10)

- Bloor Street and Harmony Road underpass (Site #32)

Structure Foundations

Only preliminary recommendations are discussed here for each structure
location. Detailed recommendations will be provided for each structure at a
later date.

Spread Footings

In consideration of the competent nature of the subsoils and the anticipated
fill heights, a perched-type abutment, founded on spread footings as high as
possible within the approach fills on a zone composed of well compacted Granular
'A' core, are proposed for three locations except at Highway 401/Bloor Street
area as per the current MTO Standard (see Figure 4). A1l surficial softened
and/or organic material within the planned limits of the granular core must be
subexcavated prior to placement of granular 'A' core. For spread footings
founded on a Granular 'A' core, the following design parameters can be used:
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Factored Capacity Allowable Capacity at
at U.l.S. (kPa) S.L.S. Type II (kPa)
Spread Footings 800 350

Alternatively, a closed type of abutment can be designed at various footing
elevation with different design parameters. The maximum heigh footing elevation
and corresponding maximum design load should be calculated at the design stage.
However, it should be noted that the spread footings be provided with a minimum
of 1.2 metres of earth cover for frost protection purposes. In addition, where
the spread footing is to be founded on a cohesive deposit, it would be necessary
to protect the base of the footing excavation from softening by placing a
working slab of lean 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 as
discussed in our previous report.

Pile Foundation

This founding scheme is recommended for the abutments and piers at Bloor
Street.  The recommendation should give the estimated pile tip elevations.
However, at this stage detailed recommendation will not be provided in the
report. Generally, the end-bearing piles can be designed for the Factored
Capacity at U.L.S. and the Capacity at S.L.S. Type II which is dependent on the
pile section chosen. If Steel 'H' pile is used, the following design parameters
are recommended for the pile foundation:

‘Factored Capacity Allowable Capacity at

Pile Type at U.L.S. (kN) S.L.S. Type II (kN)
HP 310 X 79 1150 700
HP 310 X 110 1600 980

Pile driving would be field controlled by the Hiley Formula unless it is being
driven to the bedrock surface or in clayey subsoil. Pile caps can be perched
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within the embankment fi11 provided that particle sizes in the fill immediately
beneath the pile locations does not exceed 75 mm.

Grade Revision of Highway 401 at Regional Road 23

As mentioned earlier, the schemes being studied for the major interchange at
Regional Road 23 may require that the proposed new interchange be moved toward
the north and the profile grade of Highway 401 be lowered by approximately 3.0
metres from existing elevation of approximately 86.0 metres to proposed
elevation of about 83.0 metres.

In the vicinity of the proposed new interchange location, a piezometer was
installed at BH #9-2 location in order to measure the seasonal variation of
groundwater. As discussed in the section of groundwater conditions, the
observations indicate that water level 1in piezometer has remained almost
constant with an average of approximately 84.4 metres which corresponds to
depths of about 1.1 metres below the existing ground Surface.

However, it should be noted that the groundwater level is about 1.4 metres
higher than the newly proposed profile of an elevation 83.0 metres. Some
permanent dewatering scheme would be required for the proposed cuts at this
location, such as gravity drainage channel.

Further monitoring of groundwater level would be required to establish the
seasonal variation of water level.

Approaches

The recommendations for fi11 slopes, cut slopes and berm requirements, are based
on the proposed preliminary grades assuming fills are constructed of acceptable
earth borrow according to current MTO Specifications. Any changes in profile
grade would require a reassessment of these recommendations. Also discussed
under this heading is special treatment, i.e. benching, siope protection,
etc... that is anticipated at this location. No excessive settlements of
embankments at the proposed fill heights are anticipated at this stage.
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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:

Granualar 'A’ Granualar 'B'
Angle of Internal Friction o= 35° 30°
Unit Weight (kN/m3) Y = 22.8 21.2

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,

MISCELLANEQUS

The various comments outlined in this report are for preliminary study purposes
based on limited field data. It 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. 1In some areas, groundwater studies
and special in situ field testing may be warranted.

The fieldwork for this investigation was carried out during the period of
- 88 08 11 to 88 08 29 under the supervision of Ken Zasitko, Technician. The
equipment was owned and operated by Malones Soil Samples Toronto.

This report was written by T.C. Kim, Foundation Design Engineer and reviewed by
Murty Devata, Chief Foundation Engineer.

I el / P
T/M(sfuw/f/ 7

ae C. Kim, P.Eng.
Foundation Design Engineer

/ % Riyrad

Murty Devata, P.Eng.
Chief Foundation Engineer



APPENDIX



Oct 75, FF-5-21
60
50 pd
CH /
40 /
PSS Cl
=
[
Z
L. 30
—
o
é c ® LEGEND
B H SAMPLE | SYMBOL
20
AN Site 7 o
N Site 9 A
A / Site 10 o
A o Site 32 .
10
T T M ol
% 40 60 70 B0 90 100
LIQUID LIMIT %
PLASTICITY CHART FIG No 1

Ministry ot
@ Transportation

Qritano

COHESIVE HET MIXTURE OF
CLAYEY SILT, SAND & GRAVEL (Glacial Till)

WP 242-86-00




v o i ‘S. P
7812 M
 UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine . I Medium l Course Fine l Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
! 2 3 45 10 20 30 4050 g5um 150um 00 um 600um LiBmm  2.36mm 9.5 mm 19.0 mm I75mm  62.0 min
100 PHTTHH Is3um 106 um 250 425 um 50 um 2.00mm 4.75mm 1.2 mm 65mm | s30mm 750mm
80 10
80 20
70 {30
o 80 4090
E Z
a - v;(;
<f w
a o
50 50
z LEGEND z
= BH |SAMPLE SYMBOL &
a 40 60 >
30 70
MMMMMMMMM &,
20 4(\ 80
wwwwwwwww Qné\
10 50
0 160
} 2 3 4 5 10 20 30 40 270 200 140 100 6050 40 30 20 16 08 4 ' e W v pealyae
MINISTRY SIEVE DESIGNATION {Imperial)
ey o ion GRAIN SIZE DISTRIBUTION FIG No 2
Orean COHESIVE HET MIXTURE OF WP 242-86-00
ntario

CLAYEY SILT, SAND & GRAVEL (Glacial Till)




7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SHT Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
f 2 3 458 10 20 30 4050  gysum 150 um 300 um $00um LiBmm  2.36mm 9.5 mm 19.0 mm 378mm  £3.0mm
100 1 ”l ”” ﬁ3um 108 um 250u'm 425 pm 850 um 2.00mm 4.75mm 13.2mm 26.5mm 53.0mm| 75.0mm
TES MCTTER FLES by o
S0 [E#]
80 20
70 30
o &0 ﬂ 40 0
s 2
1V SRR ANV NUUIG NS JUUE S0 V8 8 1 OO NN TN U % DU COUNUE NUNE (U W A O 08 SUUEDOE PR SRR SIERTTLAEE 16 SRTERE RE: R ERMt RE R AT HIRiia s <
50 50
;7—: LEGEND :%
i BH [SAMPLE SYMBOL =
a 40 80 =
&,
30 V[/ 70
20 D,{}((\ 80
10 90
0 l 100
| 2 3 5 10 20 30 40 270 200 40 100 6050 40 30 20 6 08 4 L P L L /AP IE VN
MINISTRY SIEVE DESIGNATION {imperial)
@) Transportton GRAIN SIZE DISTRIBUTION FIG No 3
GRANULAR HET MIXTURE OF WP 242-86-00
Ontario

SILT, SAND & GRAVEL (Glacial Till)




-
]
®.
s
-~
-

-~ e
- l Im Mml ‘ lmMmI ~
/ / / "“3."‘ ..‘ » A “ b s
-7, W ~o
n\ / / * :\. “" "ai".'l ’D 4 A \
N T op e e oy ey
// 03m o, A, 0y '.on..’.qui.ﬁ \{:\'}
- t ' as ~
EARTH FiLL GRANULAR 'A EARTH FiLL \\

X SECTION
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REMOVE TOPSOIL & SOFT MATERIAL

LONGITUDINAL SECTION

1 - REMOVE TOPSOIL &/OR SOFT SUBSOIL UNDER AREA OF COMPACTED GRANULAR ‘A’ & EARTH FILL.

2-PLACE GRANULAR ‘A" & EARTH FILL TO BOTTOM OF FOOTING LEVEL, COMPACTED ACCORDING T0
CURRENT M TC STANDARDS.

3- CONSTRUCT CONCRETE FOOTING.
4 - PLACE REMAINDER OF GRANULAR 'A" & EARTH FILL A5 REQUIRED.

A i bbb e, bt il sherestte

e

NOTES:

o on ABUTMENT ON COMPACTED FILL G No 4
 SHOWING GRANULAR ‘A’ CORE T 3338500

Ontario
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EXPLANATION OF TERMS USED IN REPORT

NOVALUE. THE STANDARD PENETRATION TEST [SPT] N VALUE I5 THE NUMBER OF BLOWS REQUIRED 163 CAUSE A STANDARD Simm O D 5PLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A HAMMER WiTH A MASS OF 63 5kg, FALLING
FREELY A DISTANCE OF 0 76m FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED. AVERAGE N VALUE 13 DENOTED THUS N.

DYNAMIC CONE PENEYRATION TEST: CONTINUGUS PENETRATION OF A CONICAL STEEL POINT { Simm O D 60° CONE ANGLE ) DRIVEN BY 275

IMPACT EMERGY ON A" SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH

ADVANCE OF THE CONICAL PUINT INTO THE UNDISTURBED GROUND

SONLS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

0.3m

CNSISTENCY . COMESIVE 5015 ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH{CU) AS FOLLOWS:

] ¢y | kPa) 0 - 12 12 - 25 25~ 50 50 - 100 100 - 200 »200
VERY SOFr}y  SOFT FIRM STIFF VERY STIFF HARD
DENSENESS: COHESIONLESS SONS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y $PT N VALUES AS FOLLOWS!
N {BLOWS/0 3m] 0 -5 5-10 1o - 30 30 - 50 =50
VERY LOOSE| LDOSE COMPALT DENSE  |VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTUR

Al FEATURES AND/OR STRENGTH.

ECOVERY: 5SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED A5 A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH Of THE CORING RUN.
THE ROCK QUALITY DESIGNATION {RQ D |, FOR MODIFIED RECOVERY, 15
[ rRaD (%) 0 - 25 25 - 50 50 - 73 75 - 90 90 - 100
véry POOR]  POOR FATR GO0 | EXCEUENT

JOINTING AND BEDDING.

SPACING 30mm S0 = J00memi 0.3m « I fm o~ 3m *3m

JOINTING  VERY CLOSE!  CLOSE | MOD. CIOSE|  WIDE | VERY WiDE

BEDDING VERY THIN THIN MEQIIM THICK VERY IHICK

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF S0iL

‘55 SPUT SPOON TP THINWALL PISTON m, kpa™'
W5 WASH SAMPLE 05 OSTERBERG SAMPLE Ce !
§ T SLOTTED TUBE SAMPLE R C  ROCK CORE Cq |
B 5 BUOCK SAMPLE P H TW ADVANCED HYDRAULITALLY Ty ¥
5 CHUNK SAMPLE PM TW ADVANCED MANUALLY g, mi/s
T W THINWALL OPEN F S FOIL SAMPLE H m
1, 1

STRESS AND STRAIN U A
uy kPa  PORE WATER PRESSURE o, ko
% 1 PORE PRESSURE RATID o ke
I kP TOTAL NORMAL STRESS T, kea
o’ kpa EFFECTIVE NORMAL STRESS <’ kpa
T kra SHEAR STRESS ' -®
7 .%,% kPo  PRINCIPAL STRESSES <y kpa
€ % LINEAR STRAIN by -t
€, €, &, % PRINCIPAL STRAINS T kPa
£ kfa MOBULUS OF LINEAR DEFORMATION T, kra
G kpes MODULUS OF SHEAR DEFORMATION 5, i
" t COEEFICIENT OF FRICTION

PHYSICAL PROPERTIES OF S01L

Ay kg/m® DENSITY OF 50L1D PARTICLES e 1,%  VOID RATIO
Y, kN/m UNIT WEIGHT OF SOUD PARTICLES A 1% PORGSITY
P, ko/m’ DENSITY OF WATER W 1,% WATER CONTENT
Y, kN/T URIT WEIGHT OF WATER 5, % DEGREE OF SATURATION
P kg/mB DENSITY OF 5011 " % LIGUID LimiT
Y kN/o UNIT WEIGHT OF 5011 w, % PLASTIC LIMIT
5 ky/m® DENSITY OF ORY 3OIL wg % SMRINKAGE LimiT
)::I knderd uNIT WEIGHT (3F DRY 30IL [ % PLASTICITY INDEX * W - Wy
Py kg/md DENSITY OF SATURATED 501t 1. LIQUIDITY INDEX s “o?
Viat KN/M® UNIT WEIGHT OF SATURATED SOIL P w
P kg/m® DENSITY OF SUBMERGED SOIL e 1 CONSISTENCY INDEX: ““LT;“‘““*
¥ kN/m? UNIT WEIGHT OF SUBMERGED $O1 ] 1% YOID RATIO 1N LOOSEST STATE

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOUDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLUIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COHESION INTERZEFY
EFFECTIVE ANGLE OF INTERNAL FRIGTION
APPARENT COMESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDIUAL SHEAR STRENGTH

REMOULDED SHE?R STRENGTH

-
SENSITIVITY = 7,

€nin 1B VOID RATIO N Dﬁewsasr S;ATE
p DENSITY INDEX %ﬁ
v} mrm GRAIN DIAMETER

Op mm n PERCENT - DIAMETER

<y t UNIFORMITY COBFFICIENT

h n HYDRAULIC HEAD QR POTENTIAL
4 mYs  RATE OF DISCHARGE

v m/s  DISCHARGE VELOCITY

! ) HYDRAULIC: GRADIENT

k m/s  HYDRAULIC CONDULTIVITY

j  kn/m® SEEPAGE FORCE
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DESCRIPTION OF ROCK CORE -~ WP 242-86-00

CORE RECOVERY CORE DESCRIPTION
HOLE bEPTH %CR¥* | SROD* DEPTH DESCRIPTION
# {m) {(m)

9-4110.77-12.09 20 10 10.77-12.09| SHALE, dark grey to greyish black:; very fine grained,
thickly bedded, very thinly laminated, slightly
calcareous; medium strong to weak rock; slightly
weathered; very close to extremely close spaced
fractures: horizontal bedding joints, smooth to
irregular, planar, closed to slightly open, clean.

10-2110.97-12.50] 100 0 10.97~12.50| SHALE, light brownish grey to medium dark grey; very
fine grained, thickly bedded, very thinly laminated,
slightly calcareous; medium strong to weak rock;
slightly weathered; very close spaced fractures:
horizontal bedding joints, smooth to irregular, planar,
closed to slightly open, clean.

32-1]10.67-12.19| 88 0 {|10.67-12.19| SHALE, light brownish grey to medium dark grey; very
fine grained, thickly bedded, very thinly laminated,
slightly calcareous; medium strong to weak rock;
slightly weathered; very close spaced fractures:
horizontal bedding joints, smooth to irregular, planar,
closed to slightly open, clean. '

NOTE: Depths are approximated in zones of poor core recovery. 1../71
*CR CORE RECOVERY
*ROD ROCK QUALITY DESIGNATION

i



OFFICE REPORT ON SOIL EXPLORATION

" RECORD OF BOREHOLE No 7-1

METRIC

* Water Not
Encountered During
brilling

WP 242+86-00 LOCATION Co-vrds. N &4 857 112.0; E 344 008.9 ORIGINATED 8y __KZ
DIst 6wy 401 BOREHOLE TYPE Solid Stem Augers & Cone Test COMPILED BY Kz
SO PROFILE SAMPLES & u_'J DYNAMIC CONE PENETRATION -
§§ g RESISTANCE PLOT “m st NATURAL o | o X REMARKS
b w | 2Q 1V 20 40 60 80 100 canTenr 4 z= 3
g x b QE | I 4 L I Wp W Wi D;
ELEV Blpl 232 zg 5 SHEAR STRENGTH kPs [T — GRAIN SIZE
BEGTH DESCRIPTION - g > g 89 = o unconmnes + FIELD VANE WATER CONTENT (%) y DlSTR!?UT!QN
g1z 5 |5V | & |eouck rriaxial x i vane % (%
95.1 Cround Level @ f & o 20 30 GROSA 51 £L
94.6 Topsoil e *
0:3 I e 5
94
/ i
§%8 N ;
IR — — 6 29 41 24
Cohesive Het. ———
Mixture of  Broun 3188 | 61 T —_]
Clayey Silt ~ gray |
Sand and Gravel YL ss | 100 92
Occasional Sand Lol
Layers AT 388 1120 25 em
Stiff vo Hard ',“/ 50
{Glacial Ti11) N B TOI10 cm
/'/D
88
Ly 7 | 88 120125 cm [+} 2 33 41 24
I}
£ 86
85 .6 8 | 55 | 130/23 cm
4.5 End of Borehole

.3, x% ; Numbers refer to
Sansitivity,

20
15 0.5 {%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 7-2 METRIC
o w P 242-86-00 LOCATION Co-ords. N 4 857 164.3; £ 343 964,5 ORIGINATED gy _ KZ
- JIVL.S
oISt & MWY 401 BOREMOLE Type _Hollow Stem Augera, Solid Stem Augers & Cone Test COMPILED BY Kz
-7 DATUM Geodet ic DATE 88 08 24, 25 CHECKED BY ___TCK
uw  JDYNAMIC CONE PENETRATION .
SOH PROFILE SAMPLES ?Em % IResigTANCE POt }_'M asr  NATURL =
$2| 3 e A e =5 | remarks
= : 2L v 20 40 60 B0 100 CONTENT z2
9 o m put = | i i L L Wp W WL oy &
ELEY DESCRIPTION Ela| w| 2188 & [SHEAR STRENGTH kPo P 2 | GRAIN SIZE
DEPTH _ w151 2|8 8% % |o UNCONFINED  + FIELD VANE . y |DISTRIBUTION
gz 5 | E9 | D |equck TracaL  x 1AB VAN WATER CONTENT {%) (%)
27,6 Ground Level N N o 10 20 30 GR 54 S1 CL
a7.1 Topsail N !
5.5
Cohesive Het. Mixture ’., 58 20
of Clayey Silt 96 [,
$and and Yoo B0 R EL N e —r ] B 13 51 25 11
Gravel g_rey / T35 35123 cn M)
Very Stiff 1A
te Hard | 4|88 91 _!'_
93.5 (Glacial Ti1l) (o) 7 9% .
4.0 Granular Het. Mixture ':‘
of §ilt, Ssnd and [T} 3 185 1107 d = 6 65 18 8
Gravel ™« o
> Very Dense .a 92
g 9;.3 {Glacial Till) e TT55128 o
o ' ®
5 .
= 1 90
& Cohesive Het. Mixture [ 7 188 54
1" ,
. of Clayey S5ilt, //
o Sand and Gravel
‘" sne ane bravel  MAlelss [ &8 ko . o 32077
. g Occasional $ilty d.
Clay Layers /)’
: g Hard {p{ ERECREID) g
w (Glactal Till) B [ 86
/ w B TOTEET 126028 cm
L o iy
: + w u
o g Ba
83.4 11158 122
14.2 End of Borehole
.

0
a3, x5 Numbers refer 1o )5 ¢ (o) STRAIN AT FAILURE
Sansitivity 10
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5 RECORD OF BOREHMOLE No 9-1 METRIC
- WP 242-86-00 LOCATION Coords. N 4 857 812.9; E M6 050.1 CRIGINATED BY  KZ
. BiIST 6 wwy 401 BOREHOLE Type _Solid Stem Auger & Cone Test compiEp By K2
. DATUM Geodetic DATE 58 08 23 CHECKED By . TCK
SO PROFILE SAMPLES o u DYNAMIC CONE PENETRATION
B | [RESISTANCE PLOT Y laasme WA, wou L REMARKS
- é% o LIMIT  pontEnT UMY | =D
o W 20 40 (32} 80 100 Zz = &
(g & s Qm | L i 1 f Wp W WL Dugﬂ’
ELEV BESCRIPTION o ¢ 2 zczh 5 SHEAR STRENGTH kPs [NV, Su— GRAIN SIZE
DEPTH “EI Z 1 $ 38| § |ounconmne  » FIELD vanE ater content (%)l 7 DISTRIBUTION
212 5 [ Y| & |®QuCK TRIAXIAL  x 1AB vaNE W (% {%)
86.9 Ground Level w : & 10 20 30 GR SA §1 CL
0.0 Clayey Silt " (’
Some Sand LSS |25 "
5.8 (F111) TR o X 1 24 47 28
2.1 Grey 4
Clayey Silt to Siltg T RN 13 a4 \
(Organic Topsoil) //,. % 85 b
82.9 hot 4
4.0 s
. Cohesive Het Mixture W& + \\
of Clayey Silt, Sand]|A4 5 88 | 7 82 ey 4 129 44 26
81.3 and Gravel "‘:ﬁ >
» 6\ (Glacial Till) [T
0 1 FTE8 T8 }/
b= Granular Her. Mixture ||
g of §ilt, Sand, lal: 80 '
g and Gravel ! TRy ) 6 51 39 4
W Compact to P
g Very Dense N fv 18
® (Glacial Till) o R8s L 59
r4 716.8 e
O o A
— Cohesive Het. Mixture [1°
% of Clavey §ilt, 1)/ 2188 | 116J23 oo 76 T
12 $and and Gravel 1 4
@ 2
Hard 4%‘
“ W 74,1 {Glacial Till) -1
s z [123 Bedrock 74
o 3.1 Shale 10] 55 [ 2048 8 em
3 13.8 End of Borehole

20
+3, x5 Numbers refer to 5 4 g (o) STRAIN AT FAILURE
Saensitivity 10
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- RECORD OF BOREHOLE No 9-2 METRIC

- WP 262-86-00 LOCATIAN Go-ords. N & B58 028.4; E 346 308.7 ORIGINATED By KZ
v DIsY & HwY 401 BOREWOLE TYpE _Solid Stem Auger and Cone Test COMPILED BY KZ
. DATUM Geodetic DATE 88 08 26 CHECKED 8Y __TCK
w [OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E,m «qm RESISTANCE PLOT ) mASTIC HNATURA " E
92 o MOISTURE  LGUID | REMARKS
by 4 LMt CONTENT LIMIT (]
= | 29 20 40 60 80 100 zz s
9 o w Q’:— 2z L i A ! A Wp W Wy oW
ELEY DESCRIPT TR wi 21881 § [SHEAR STRENGTH «Pa FRSSS 2 | GrAIN 5126
5EPTH £5 TON E1Z S 136 5§ |ounconrme  » riEw vane rek sent o]y (DSTRIBUTION
gz 5 | &9 | & e Uk traxar x Las vane WATER CONTENT (%) (%)
85.5 Ground Level i * | o 10 20 3 GR SA 51 CL
0.0 Claysy Silt T
Trace of ' -
83.4 (Organic Topsoil) Bm‘m“ Pl 2 ] 8§ %
> Seal
" |Cohesive Het. Mixture ||2p-2.L5S LX) — Do 12 35 37 16
of GClayey 8ilt, Wi~ 1
Sand and Gravel ol L ML 2 ] 82 o 8 o o 257 26 15
Brown 4 N ]
Stiff to Hard Grey V] jezoreter e
, U
(Glaeial Till) w115 |88 95425 cm O] pady 41 42 13 &4
: 80
A
4 124 PYETES 1o $ en
g ' Bedrock
Shal
g 17,8 ae A 7 ss | 00N B cm 78
P 7.7 End of Borehole
ud
b
o
br
Z
Q
[
S
s
i+
W
»\4_\ 1)
£ hy
('
o
¥
._M

20
_’_3‘ x5 . Numb“flﬁ refer to 1§ ¢5 {%) STRAIN AT FAILURE
Sunuirivity 10



OFFICE REPORT ON SOIL EXPLORATION

®
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TrafarMon
Oearic
RECORD OF BOREHOLE No 9-3 METRIC
W P 24.2-86-00 LOCATION Co-ords. N & BS7 972.0; E 346 532.5 ORIGINATED By __KZ
DIsT___ 6 .. Wwy_ . 401 BOREWOLE Type Hollow Stem Augers and Cone Test COmPILED BY __ KZ
DATUM Geodetic DATE 88 08 23, % CHECKED BY ... TOK
PROFI M o W | DYNAMIG CONE PENETRATION N
$CIL PROFILE SAMPLES By g RESISTANCE PLOT masnic NAURAL o] o X REMARKS
- §O - 20 40 60 80 100 LMty SONTENT  LiMiT EQ
9 = bt QE z | ; ) ] i Wp W W, :; &
ELEV DESCRIFTION Slgiw 2 25 O |SHEAR STRENGTH kPa i ; O(l;si%glpg 153%?\)
F R fom UTt
DEFTH =15 & 3 81 % |0 UNCONFINED + FIELD VANE N Y °
=12 5 %U 2 |e quck triaxiaL  x Lap vang |WATER CONTENT (%) (%)
87,8 Cround Level & N & , i 20 30 GR 54 51 CL
0.0 Clayey Silt “/ i 1
Some Sand 82
81.4 (fopsoil) AT)-L..88.. 1
e srown 1] | 228l 30 N 0] 19 33 35 13
Grey b 55 | 22 7
Cotesive Het. Mixture/ 80 %
of Clayey Silr, '/, 5,58 17 + ‘\
Sand and Gravel " Mo
1 N
Very Stiff 5188 19 78 ey 4 30 &5 21
ro Hard ;/
i
{Glacial Til1) %
o 6185 | 4B
" ’ 76
AT
144 .;/ 7188 20 [+ gr—— 16 53 20 11
Th. L Bedrock - Shale ¥ 88 L I00F13 om
8.7 End of Borehole

Ty

3 5. Numbers refer to

Sansitivity 0

20
15 65 {%) STRAIN AT FAILURE
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RECORD OF BOREHOLE No 9-4 METRIC
" e 2428600 LOCATION Co-orda, N & 858 248.4; E 346 2571 QRIGINATED BY _ K2
oISt 6 gy 401 BOREMOLE Type Solld Stem Augers, Rock Coring, Cone Test COMPILED &Y KZ
w
° DATUM Geodetic pATE 88 08 29 CHECKED BY ___T¢K
SO PROEILE SAMPLES o w o DYNAMIC CONE PENETRATION -
%‘uﬁ 6 RESISTANCE PLOT M :};‘SIVC :%‘;g?@:g t!&L’llTD ﬁ@ REMARKS
= w | 2G| @ 20 40 60 80 100 conenT zz 3
9 o b priog = L 1 1 i 2 Wp W WL :g
£LEV BESCRIPTION = § wo| B %é O [SHEAR STRENGTH kPa R SE—— cssn/;w SIZE
DEFTH C1E| 2 £ 1281 5 [o uNCONFINED  + FIELD vANE . y |DISTRIBUTION
g2 5 gu S |o quck raaxa x (as vane |WATER CONTENT (%) (%)
88.4 Ground Level & ; & 0 20 30 GR S 1 CL
6.0 Clayey $ilc 84 ;
Some Sand
47.9 (Fill) 0 LR S
1.4 wpziss |23 +
Cohesive Het.Mixture // g e
of Clayey Silt M 3158 32 °e St 16 31 37 16
Sand and Gravel T
Seife M 4188 29
Very St
to Hard Brown, n/
Grey 1, a4
(Glacial 1L + 5] 8§ 32 O (k= 17 43 32 8
82,8 *, M
z 5.6 |Granular Het. Mixture plap
o of Silt, Sand REE NN 6IN10 em o I M 13 42 38 7
= and Gravasl 20 42
3 8L Very Dense RN
& TON___(Glacial TLILD) ST
E's Cohegive Het. Mixture ‘//I 1188 6018 cm Q|- 125327 8
i of Clayey 8ilt, Mf* 80
. o Sand and Gravel -/4
7 2 Hard I TS5 T 103]23 em
! 2
: 2 {Glacial Till) b7
"r o . ARy 78
; 77.7 bt} ;
' & {10.7 5185 | 10010 cm
; Q@ Bedrock REC "
j w 6.3 Shale 10 | RC 907, RQD * 10%
’ w 12.1 End of Boreholie
% L
¥ w
il
o]
*

, 20
: +3, x5 Numbars refer to 5 4 sy STRAIN AT FAILURE
! ’ Sensitivity 0
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RECORD OF BOREHOLE No 9-5

METRIC

2498600 LOCATION Co-ords. N 4 858 306.5; B 346 217 .3 ORIGINATED 8Y _ KZ
6 WMWY 401 BOREMOLE TYPE Solid Stem Augers and Cone Teat COMPILED BY ¥4
Geodetic DATE CHECKED BY TCR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & 1 5 |RisisTance pieT NATA, =
- <L PLASTIC  yoistugy  LIQUID o T REMARKS
= $6| % 20 40 80 80 100 |UMT cowrewr uMt} SO
9 & m - 3 L i i 1 Wﬂ W W, Rt &
DESCRIPHION ¥l %% g [sHear sTRENGTH iPo - S % | GRAIN SIZE
| \ - - T A - DISTRIBUTION
w13l 2] 3 &1 % o uNCONFINED + FIELD VANE . y
21z - g0 Z e quick rriaxal x Las vane | WATER CONTENT (%) (%]
Ground Level A 10 1 & o 20 30 GR 5A 51 CL
Clayey Silc
Some Sand
(Fi1L) 11585 30 , x\
4r1n i
Cohesive Het. Mixcure | 1.2 88 40 ')S( MM\
of Clayey Silr, K- y
Sand and Brovml LA 238 = ™ = B 20 43 30 7
Gravel Srew 11701 88 50
Verg Sriff to Hard vy
(Glaeial Till)
Granular Het. Mixture *
of Silt, Sand o] 5 | 58 FE]
and Gravel K
\ Comgamt oL B
Cohesive Het. Mixture 6,58 145 o [ 748 38 7
of Clayey 5iit, %'l
Sand and Gravel /;
7 188 120
Hard 5/
(Glacial Till) _/nz
b 46 T8 166 S 14 48 26 12

1
s

OFFICE REPORT ON SOIL EXPLORATION

End of HBorehole

+3, x5 Numbers refer to
Sansitivity

20
15 45 (%) STRAIN AT FAILURE
0




REPORYT ON SOl EXPLORATION

OFFICE

@

i

RECORD OF BOREHOLE No 10-]

METRIC

Probable Bedrock

W P 242-86-00 (QCATION Co-ords. N &4 858 774.9: E 346 029.3 ORIGINATED BY _KZ
o8T ] HWY 401 BOREHOLE Typg Hollow Stem Auger and Cone Test COMPILED BY K2
SATUM Geodetic BATE 88 08 18, 19 CHECKED By _...TEK
L PROE SAMP ™ e PDYNAMIC CONE PENETRATION -
SO LE LES g 3 RESISTANCE PL0T 3 [wasnc NATURAL o] E REMARKS
= $5| 3 20 40 6p 80 100 |UMT coNTT w50
=) x o QE ] i ] ) ] Wp W W, D“ﬁ &
"y 18| ¢ | 2|85 & [snear strinoTn i AN — GRAIN SIZE
BeeTH DESCRIPTION 2|51 2| 338 g |ounconmned v REDVANEL o o e |y |DISTRIBUTION
glz y | &Y D |® QUOCK TRIAXIAL X LAB VANE (%l {%)
97 .6 Ground Level » - o 10 20 30 GR 5A S| Cl
0.0 Glayey Silt, 8 N
Some Sand “
91.2 (Fiil) 1, 88 8] L
1.4 4'S8
7] 58 | 34 I
"\.ﬁ-‘
Srown M 31 88 %3 ,&_ 3 e O3 pprad 20 39 30 11
Grey AT R TV
1
1] 88
3 51 85 70
Ve
Cohenive Het. Mixture [l
of Clayey Silt, A. X 43 G i 12 43 30 15
Sand and Gravel ;jf 86
Oce. 5ilt Layers }"
A ErTseTs
Oce. Boulders d
gr B4
Very Stiff .
to Hard o . 8! 85 61 ) 1 8 64 27
(Glacial Till)
A
“/? 9SS TT00A S em| 82 -] 4h 49 5 2
i1
af
180.3 § 5 107 58 TT50M 13 em,
12.3 End of Borehole

+3, «5 . Numbers refer 1o
Sensitivity

20
15 5 (%) STRAIN AT FAILURE
10




4
Q
3
Q
e
a
pod
™
=
Q
v
Z
o
[
o
Q
a.
™
o
W
4
™
e
o

of
Traraporation
RECORD OF BOREHOLE No 10-2 METRIC
W P 242-86-00 LOCATION Co-ords. N 4 858 797.0; E 345 99%.4 ORIGINATED BY _KZ
OIST 6 HwWY 401 BOREMOLE Type Solid Stem Auger, Rock Coring, Cone Test COMPILED BY KZ
DATUM Geodetic DATE 88 08 22 CHECKED BY __ TCK _
SOIL PROFI AMP x u |DYNAMIC CONE PENETRATION
OFILE $ LES bu:uz-, q [ RESISTANCE PLOT pastic NATURML e M”g REMARKS
- §O 8 o a0 80 100 LimiT CONTENT  LiMIT EQ
ol & ol 2 0 60 .n.1 Wp W w, | Suw &
ELEV o Slal w2198 & [sHEAR STRENGTH Po S — % | GRAIN sizE
DEPTH ESCRIPTION - ;5;, Z |8 8% T | O UNCONFINED + FIELD VANE | e content il 7 DISTRI?UTION
é F4 1 n [ &Y G |eouck TRIAXIAL  x LAB VANE - {%}
93,0 Ground Level o - &L 0 2 30 GR 5A 51 CL
0.0 Sand
Trace Gravel XK
91.6 (Fill) S Lss [12 92
1.4 N
*l 2| 88 28 (’\
IA \-.—.......
Brown (Y] [ (5% 83 L o] +— 10 43 36 11
Grey b L7 Tss T 95 %0
LA
Cohesive Het. Mixture ‘}/
of Clayey 5ile, A 5158 1 57 98 3
Sand and Gravel o 48 SR 303
Oce. Sand Layers ,/f
Oce, Cobbles & Boulder!| y
Shale Fragments /{ b 88 fz¢
Very Stiff i 86
to Hard TS TS O oy 18 36 33 13
(Glacial T511) ™A
%
iRy 84
PAENEEREL
b
LA
LA V9 TS5 T TUOME cm
82.0 .
1170 " 82
adtrock 10 1 re REC
Shale 1007 RQD = 0%
80,5
12.5 End of Borehole

+3, Ksl

Numbers refer to
Sansitivity 10

20
15 05 {%)} STRAIN AT FAILURE




OFFICE REPORY ON SOi EXPLORATION

®

I

RECORD OF BOREMOLE No 32-2

METRIC

WP 242+86-00 LOCATION Co-prds, N & 860 §22.8; E 358 713.1 ORIGINATED BY  KZ
DIST [] HWY 401 BOREHOLE TYPE Hollow Stem Augers & Cone Test COMPILED BY Kz
DATUM Geodetic DATE 88 08 17 CHECKED BY TOK
W PROEL AMP ' w | DYNAMIC CONE PENETRATION ,_
SON PROFILE 5 LES By S‘ RESISTANCE PLOT pasric NATAL el T REMARKS
P $6 % 20 40 60 8o oo [T conTT LWTH B9
9 & i - P i i i 1 i W W W, S5 &
ELEy OESCRIPTION SR ‘.—2% & [sSHEAR STRENGTH P SO B A Sizt
DEFTH =151 21353 % |o unconmner  + FiELD vane y |DISTRIBUTI
@2»» € z %U Z |e ouck TRaxaL  x s vane WATER CONTENT (%) (%)
86,0 Ground Level e g e 10 20 3? GR SA 51 CL
0.0 Clayey 8ilt :
Trace Sand :
4.6 {(Fill) 1] 88 21
1.4 | gohesive Het. Mixture 21 58 26 az \
of Clayey Silt, A o .
Sand and Gravel ng‘_,yg_’ 2158 H 2 o 0 3633
g‘{:; i;;:gs Grey b 3185 | 12 E PR 54 25 14 7
Oce. Cobbles & Bouldersg.‘/w "*‘ B2
Stiff vo A }
Very Stiff /A 2158 S
80,4 (Glacial Till) " A
3.6 | Granular Het. Mixture |’ 80
of §ilt, Sand o 61| 88 9 [« ] 16 51 24 9
and Gravel i
Lovge to Dense f \\
(Glacial T11D) 17188 ] 35 18 " 0. Lk 28 40 25 7
of, e
11.4 . MM
8.6 | Cohesive Her. Mixture Y°
of Clayey silt, | f].8[ S5 [ T50 20 ¢m
Sand and Gravel 28R 46
4 P
Hard 558 13515 ¢
o7 (Glacial T111)  [I'U B
11.3 Bedrock .
73.7 Shale 0T S5 7004 8 em| 74
12.3 End of Borehole

4_3' x5 . Numbers refer to
Sansitivity

20
15 -5 {%) STRAIN AT FAHURE
10




3
i.-;s

o °

OFFICE REPORT ON SOIL EXPLORATION

el

i@
I

RECORD OF BOREHOLE No 32-3

METRIC

Probable Bedrock

W P 24.2-B6-00 LOCATION Co-ords, N 4 860 816.1; E 358 899,13 ORIGINATED 8Y K2
DisT 6wy 401 BOREMGLE Type Hollow Stem Augers and Cone Test COMPILED By K2
BATUM Geodet i DATE 88 0B 16, 17 CHECKED BY TCK
& w | OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, | % |Qisietance hior TN
£z | 3 JsIIC wourue LD | . T REMARKS
e wn | B @ 20 40 8D 80 WO 2 =
g« 21221 2 b b w | 5% &
ELEV ESCRIPTION ald, w2198 | & [SHEAR STRENGTH kPo S\ 2 | GRAIN SIZE
BEFTH ! 13 2| 5|38 § [ounconmme  + e vane ATER fio| y |PISTRIBUTION
=}z 3 (&Y & |eouck rraxial  x 1as vane | W ER CONTENT (%) (%)
82.5 Ground Level A g & GR 54 §1 CL
v Clayey 5ilt 8
Trace Sand 2
Bl.1 (Fil1) Brown 53 ! K
1.4
7158 | 78 —
Cohesive Het. Mixture 3 185 24 80 26 37 24 13
of Clayey Silg, T
Sand and CGravel 4188 KER A
Uce. Cobbles and ¥
Bouldery 78
Very Stiff to Hard
(Glacial Till) 2488 | 4l 20 38 32 10
76.2
£ 5 RECRE ’6
Cranular Het. Mixture |
of 5ilt, Sand
and Gravel
Oce, Cobbles and 188 .32 s 47 7 1
Boulders 74
Dense to
Very Dense 8 188 75
(Glacial Till) o
. 72
71.5 988 120015 cm
11,0 End of Borehole

+3' x5« Numbers refer to
Sansitivity

20
1545 {"%) STRAIN AT FAILURE
10




@i
3
Ortarey
RECORD OF BOREHOLE No 32-4 METRIC
W e 24786 -00 LOCATION Co-ords. N & 860 750.8; ® 358 919.1 ORIGINATED BY _KZ
o DIST 6 Wy 401 BOREMOLE Type Hollow Stem Augers & Cone Test COMPILED BY RZ
v DATUM Geodetic DATE 88 08 15 CHECKED BY __ TCK
SOIL PROFILE SAMPLES | @ w [DYNAMIC CONE PENETRATION -
Eg 3 RESISTANCE #LOT ‘2__%_““ PLASTIC %:g;:;ﬁ vouin | o T REMARKS
- E6 | @ 20 40 40 80 9o U™ cowtaer wmTH 5O
Ol = m - L L b i i W W W, o &
Flwl wi > lok Z e N -4
ELEV BESCRIPTION g W = zczn 0 SHEAR STRENGTYH kFg st oot GRAIN SIZE
BEPTH =131 Z | $1381 5 lounconemes  + miEo vane ATER conTEnT (| ¥ |DSTRIBUTION
) é z 5 (EY @ ® QUICK TRIAXIAL % LAB vang | WATER CO (%) {%)
81,7 Sround Level - g i 10 20 30 GR SA 51 CL
0.0 Clayey Silt Fl
Trace Sand -+
80.3 (Topsoil) Pl LSS | 18
. e A
L4 s e 80 (\ e ; 2 21 44 33
Brawn P
Arian P g 388 | 20 M"“M
Cohesive Het. Mixture T TS \
of Clayey Silt, ||/ 78
Sand and Gravel if° e
Stiff to Yard 1
(Glacial Ti1ly 115 Tss 78 + Ny _— 17 40 30 13
76,1 4
2 a,6 R v i# 76
Q Granular Het. Mixture |* 6155 |8l
% of $ilt, Sand
g and Gravel . 1o]
g gzr:pagt to T TEE TR 74 b 12 63 16 9
by vy Denge
= (Glacial Till) R
[&]
P el B8 | 88 15
= i 72
G }71.1 4 b1 SE 20005 em
% 10.6 End of Borehols
& Probable Bedrock
-4
w
-
Q 2
e
@)
.
~
S
£
,\,.; H
'W
™

2
a3, x®; Numbees refer to (o 0o oy crpaIN AT FAILURE
Sunsitivity 16
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L]

™ ,‘.;\W\'“‘ N N

MINISTRY OF TRANSPORTATION , ONTARIO  PH-0- 207 . 88 10

/ HWY 401 WHL 7

7 £ HWY 401 EBL 7

GO~ TRANSIT,

3
o~
o
&
O
LLE
=

PLAN (SITE -10)

/9 kI
SABLOOR ST
-4
<
X

PLAN (SITE -32)

REGIONAL RD 23

TMENSIONS ARE e METRES
TAMD S OR MILEIMETRES UNLESS

OTHERWISE SHOWRE. STATIONS
N KILOMETRES + METRES |

B, /HWY 20T WeL _
/—FWY 401 5L 7
CNR/VIA /
e ,
. 4 5> 800 §
T 5 .

PLAN (SITE -9)

| SCALE
Lm0 O

40m

NOTE:

For Subsurface details refer to
Record of Borehole _sheets

[ BORE HOLE LOCATIONS & SOIL STRATA

‘CONT No )

WP No 242-86-00
" HWY 401 WIDENING SHEET

BROCK RD TO COURTICE RD

HWY 40t
BROCK RD TQ COURTICE RO

Q KEY PLAN
SCALE

LEGEND

"" Bore Hola

<$— Dynamic Cone Panetrotion Test [Cone)

~$' Sore Hole & Cone

BN Blows/O.3m {Srd PenTest, 475 ffblow]

CONE Blows/0-3m {60° Cane, 475 M blow]

-%_: WL ot time of investigotion 88 (08

No |EiEvaTION| g ORPmATES,
Nl 25.1 4 857112.0] 344008.9
-2 9. & 4 8571464.31 3439545
9<1 | 85.9 |4 857B12.9] 345050-1
g2 85.5 4 858028.4] 346 308.7
@-3 §2-8 & 357 972.0 | 346 53%.5
-4 88.4 4 8582484 | 346257.1
¢-5 89.3 4 858304.5 346217.3
-1 92.4 4 858774.9 | 346029.3
102 ?3.0 4 858797.0F 3459944
32-1 83.8 4 BA0731.¢{ 358442.9
322 §&. 0 4 840822.8 1 3587131
32-3 82.5% 4 B&C8T6-T | 358 899.3
324 g§1.7 4 850750.8 % 358 718.}

=NOTES

The bousdories Between soil sirafa hove been sstoblished
only ab Bore Hole locetions. Betwsen Bore Holes the
boundorias are assumed from geological evidence.

NOTE: The fete fo

b

this project ond

afher

2.

igation ond design reportfor] -

d dc ¥s moy be ined of the
S Enb - -

Engineering Moteriols Office, Do

ingd in

this report and refoted documents is 'spe-cificcity axcludad in
occordance with the coaditians of Section 102-2 of Form 100.

[31 i
| DATE E;v{

DESCRPTION

Geocres Ne 30M15-80

HWY No 401

o5t &

supwD TCK[CHECKES  _IDATE 89 02 13

5iE

ORawn DT [CHECKED £ (T iovo

OwG 2428600-B




STRUCTURE NAME

SECTION
8 Robinson Creek Culvert
8 Creek Crossing
(Just east of
Courtice Rd)
8 Courtice Rd Overpass

MTC SITE NO

PRELM. DES. REPORT

IDENTIFICATION NO
N/A
N/A
21-158 8.S5

PROPOSED WORK

Extension of existing culvert

Extension of existing culvert

Possible widening of existing structure
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