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FOUNDATION INVESTIGATION REPORT
For
8th Line (Gorewood Drive)
Hwy. 407 EBL/WBL Overpass
W.P. 369-87-04/05, Site No. 24-854
District 6, Toronto

INTRODUCTION

This report summarizes the results of a Foundation Investigation conducted at
the aforementioned site. Two single span bridge structures have been proposed
to carry the east and west bound lanes of Highway 407 over Gorewood Drive. This
report contains factual information obtained from this investigation pertaining
to structural foundations and related earthworks.

SITE DESCRIPTION AND GEOLOGY

The site is located ¥ km north of Steeles Avenue along 8th Line (Gorewood Drive)
in the City of Brampton, Region of Peel, The area is partially residential with |
private homes on the west side and a conservation area that contains a single
storey building to the east.

8th Line (Gorewood Drive) is a narrow paved two lane road with drainage ditches
on both shoulders. The terrain surrounding the site is generally flat to gently
rolling. The vegetation on the conservation property consists of deciduous
trees along the side of the road and short wild grassiands.

Physiographically, the site is located in the geological domain known as the
"Peel Plain". The "Peel Plain" is the product of the advance and retreat of the
wisconsinan ice sheet which covered the area during the pleistocene epoch., It
consists of a bevelled till plain with a gently undulating rolling surface and
limited relief. At some Jocations, the till is overlain by thin deposits of
varved clay. -

| Ti11 sheets of varying composition comprise the "Peel Plain". Generally, the

surficial till sheets exhibits a cohesive behaviour whilst the lower till sheets
are cohesionless. As characteristics of till material, these deposits contain a
wide range of grain size ranging from boulders to clay.
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The till sheets are usually separated from one another by interbeds of
stratified silt.or sand of variable thickness. Bedrock in the area has been
found at depths ranging from 25 to 30 m below ground surface and consists of
interbedded shale and 1limestone of the Dundas-Meaford Formation, Ordivician
period.

INVESTIGATION PROCEDURES.

Soil data and inherent properties were obtained by in situ and laboratory
testing. The procedures employed are discussed below.

Field Investigation

The fieldwork for this investigation was carried out between 90 06 27 and 90 07
07 and consisted of a total of 10 sampled boreholes. Six of these boreholes
were located at the various structure locations. These boreholes were advanced
to a maximum depth of 30.9 m below existing grade. The four remaining boreholes
were located at the approach embankments and were advanced to depths of 13.0 to
5.7 m below existing grade. The boreholes were advanced using a track mounted
CMES5 drill rig employing hollow stem augering and wash boring technigues.

In general, subsoil samples were retrieved at 0.7 m intervals from the top 6 m
depth and at 1.5 m intervals thereafter. Disturbed subsoil samples were
retrieved by a split spoon sampler in accordance with the Standard Penetration
Test (ASTM D1586). Relatively undisturbed samples were also randomly retrieved
using a shelby tube sampler in accordance with Standard Practice (ASTM D1587).
In situ vane shear tests were conducted between the aforementioned sampling
intervals to determine the undisturbed and remolded undrained shear strength of
soil. The test was conducted employing the standard MTO 'N' vane in accordance
with ASTM D2573. |

A1l subsoil samples were identified in the field and returned to the Jaboratory
for further examination and applicable testing.

Water levels were monitored throughout the duration of the investigation in open -
boreholes. Al1 boreholes were backfilled upon completion of the fieldwork.
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Survey information related to the 1location and elevation of boreholes was
provided by Giffels Engineering Consultants under contract with Central Region

surveys and plans.

Laboratory Analysis

The following laboratory tests were carried on select sojl samples?

1) Atterberg Limit Tests

2) Grain Size Distributions
3) Unit Weights
4) Natural Moisture Contents

Laboratory Test Results are given in the following section of this report and
are illustrated on figures and borehole logs included in the Appendix.

SUBSURFACE CONDITIONS

General

The generalized subsurface soil stratigraphy at this site consits of a surficial
layer of a heterogeneous mixture of clayey silt, sand and gravel (Glacial Till)
underiain by a clayey silt to silty clay (Lacustrine) deposit followed by a
second layer of heterogeneous mixture of clayey silt, sand, and gravel (Glacial
Till) and then a silty sand. A layer of silty sand was encountered between the
lacustrine deposit and the underlying Glacial Ti11 deposit in BH 1.  This
deposit was not encountered in the remaining boreholes.

The plan and location of borings and the stratigraphical profile are shown on
Drawing No. 369870405-A in the attached Appendix. The results of all field and
laboratory tests are plotted on the Record of Borehole sheets, also included in
the appendix of this report. A brief description of the different so0il strata
is given below.
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Heterogeneous mixture of Clayey Silt, Sand and Gravel (Glacial Till)

The surficial deposit at the site consists of 5.3 m to 8.4 m of a heterogeneous
mixture of clayey silt, sand and gravel (Glacial Till) at all boreholes.

Results of Grain Size Distribution tests carried out on select samples are shown
on Figure 1 in the Appendix, in an envelope form. The deposit is comprised
primarily of 0-7% Gravel, 5-31% sand, 31-59% silt and 2-60% clay.

The results from the Atterberg Limit Tests performed on the fine fraction of
this report is summarized as follows:

Range No. of Tests
Natural Moisture Content (w) 8.5-24.5 10
Liquid Limit (w) 19-51 10
Plastic Limit (wp) ’ 12-18 10 -
Plastic Index (Ip) 8-33 10

From the plasticity chart (Figure 2), this deposit can be classified as a clayey
silt of low plasticity. Unit weight measurements carried out on samples from
this stratum yield dry unit weights of 18.7 to 23.1 kN/m3.

In this stratum the Standard Penetration resistance, 'N' values ranged from 3

'blows/0.3 m to 47 blows/0.3 m indicating that the consistency ranged from firm

to hard, but generally from stiff to hard.

Clayey Silt to Silty Clay (Lacustrine)

Underlying the above surficial layer a 6.1 m - 11.5 m thick moist clayey silt to
silty clay, lacustrine deposit, was encountered.

Results of Grain Size Distribution tests on this deposit are shown on Figure 3
in the Appendix, in an envelope form. Based on these test data, this deposit is
comprised of .0-13% gravel, 1-25% sand, 36-57% silt and 22-53% clay.
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The results from the Atterberg Limit Tests performed on this deposit is
summarized as follows: '

Range No. of Tests
Natural Moisture Content (w) 16-29 9
Liquid Limit (w]) 28-44 9
Plastic Limit (wp) 14-20 9
Plastic Index (Ip) 13-25 9

From the Plasticity Chart (Figure 4) the layer can be classified as a clayey
silt to silty caly of low to medium plasticity. Unit weight measurements
carried out on samples from this stratum yielded dry unit weights of 18.2 to
20.67 kN/m3,

Undrained Shear Strength (Cu) measurements of the soil were obtained by
conducting in situ vane shear teéts and laboratory unconfined compression
tests. Based on the undrained Shear Strength values of 30 to >130 kPa, this
stratum can be classified as firm to very stiff.

The sensitivity of the soil as defined by the rafio of the undrained strength in
the undisturbed state of the undrained strength, at the same water content, in
the remolded state was determined by the field vane tests. Sensitivity values
ranged from 1.3 to 3.2 indicating that the soil has low sensitivity.

Standard Penetration Tests carried out in this deposit revealed 'N' values
ranging from 4 blows/0.3 m to 14 blows/0.3 m. Based on these 'N' values, the

material can be descibed as having a firm to stiff consistency.

Silty Sand, trace Clay

This layer was encountered only in BH 1, underlying the above mentioned
lacustrine deposit at El. 158 m. The encountered thickness of this layer was
5.3 m.

Based on Standard Penetration .resistance 'N' values of 22 and 43 blows/0.3 m,
this stratum exists in a compact to dense state of relativity density.
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Heterogeneous mixture of Clayey Silt, Sand and Gravel (Glacial Till)

Underiying the lacustrine deposit in every borehole, excluding BH 1 where it
underlies a silty sand, trace clay is another deposit of heterogeneous mixture
of clayey silt, sand and gravel (Glacial Ti11). This layer was encountered at
depths ranging from 16.8 m - 28.2 m.

Results of Grain Size Distribution tests carried out on select samples are shown
on Figure 1 in the Appendix, in an envelope form based on these test data, this
deposit is comprised of 0-25% gravel, 1-32% sand, 31-42% silt and 13-57% clay.

The results from the Atterberg Limit tests performed on the fine fraction of
this report is summarized as follows:

. Range No. of Tests
Natural Moisture Content (w) 9-29 5

Liquid Limit (wi) - 17-36 5
Plastic Limit (wp) 11-18 5
Plastic Index (Ip) 6-18 5

From the plasticity chart (Figure 2), this deposit can be classified as a clayey

si1t of low plasticity. Unit weight measurements carried out on samples from

this stratum yielded dry unit weights of 18.8 and 23.2 kN/m3. In this stratum
the Standard Penetration resistance, 'N' values ranged from 8 blows/0.3 m to 51
blows/0.3 m indicating that the consistency ranged from firm to hard, but
generally stiff to hard.

sandy Silt to Silty Sand, some Clay, trace Grave)

Underlying the above mentioned Glacial Till deposit, a deposit of sandy silt to
silty sand was encountered in all boreholes at about elevation 147 to 151 m, at
depths of 22.8 to 28.2 m below existing grade.

Results of Grain Size Distribution tests carried out on select samples from this

layer are shown on Figure 5 in the Appendix, in an envelope form. Based on
these test data, this deposit is comprised of 1-51% gravel, 27-40% sand, 12-55%
silt and 3-12% clay.
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The results from the Atterberg Limit tests performed on the fine fraction of
this deposit is summarized as follows:

Range  No. of Tests
Natural Moisture Content (w) 8.5-8.0 2
Liquid Limit (w) 17 1
Plastic Limit (wp) 13 1
Plastic Index (Ip) . 5 1

Standard Penetration resistance 'N' values range from 14 blows/0.30 m to
>130/0.30, indicating a compact to very dense state of relative density, in
general, however, the deposit can be characterized as dense to very dense.

GROUNDWATER _CONDITIONS

Observations of the groundwater level were carried out by measuring the water
level in open boreholes. Groundwater levels determined at the time of the
investigation were approximately 1.5 (elevation 171.8 m) to 4.5 m (elevation
168.8 m). It is considered that the water levels observed in BH's 2 (163.2 m)
and 6 (164.8 m) do not reflect stabilized groundwater levels.

Soil cave-in was encountered in the boreholes upon penetration of the
cohesionless sandy silt material below the prevailing groundwater due to
unbalanced hydrostatic head. Wash boring techniques were employed to advance
the boreholes thereafter.

Groundwater levels in general, are subject to seasonal fluctuations and hence
can vary from the values given in this report.
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DISCUSSION AND RECOMMENDATIONS

1t is proposed to construct two single span bridge structures (rigid frame or
girder) with closed abutments to carry the east and westbound lanes of the
proposed Hwy. 407 over Bth Line (Gorewood Drive). The proposed structure would
consist of a reinforced earth wall rising to about 2.75 m above grade, with the
pile supported bridge abutments rising from elevation 176 m to the design grade
of Highway 407. Approach fills, approximately 6 m in height will be required

for the 3 1lane east and westbound lanes with adjoining shoulders. A pilan

117ustrating the proposed structure is shown on Drawing No. 369870405-A in the
Appendix of this report.

Abutments for the single span structures have been proposed immediately east and
west of the existing 8th Line (Gorewood Drive).

The natural ground surface at abutment locations was fairly uniform with
elevations of 172.5 to 173.2 m. The elevation at the centreline of Highway 407
and existing 8th Line (Gorewood Drive) are 178 m and 171.6 m respectively.

To facilitate the design and construction of the proposed structure foundations
and related earthworks for the approach ramps over 8th Line, the following
foundation and geotechnical recommendations are provided in the scope of this
report. '

1) Structure Foundation

2) Lateral Earth Pressure

3) Slope Stability

4) Construction Considerations -

1) Structure Foundation

A) Abutment Pile Foundation

The structure foundation shall be supported on steel H-piles driven to the lower
very dense sandy silt to silty sand deposit encountered at about 22.8 to 25.9 m

- depth below existing grade.
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For purposes of the 0.H.B.D.C., the design axial capacity for vertical piles are
summarized in table form below:

Table 1 - Axial Capacities - Driven Steel H-Piles

Estimated
Pile Tip
Bearing Capacity Factored Capacity Elevation
at S.L.S. Type II at U.L.S. (m)
Pile Type {kN) {(kN) EBL WBL
HP 310x110 1150 ‘ 1600 144+ 143%
HP 310x79 890 1150 . 144+ 143+

The installations of the piles shall be controlled and monitored employing the
Hiley Dynamic driving formula, driven in accordance with MTO Standards.
Assuming an ultimate capacity as tabulated in Table 2 below.

Table 2 - Ultimate Capacity Employing
Hiley Dynamic Formula

Pile Type Ultimate Capacity (kN
HP 310x110 3450
HP 310x79 2670

Pile spacing shall conform with section 6.8.3.10 of the 0.H.B.D.C. adjacent
piles should be checked for heaving during pile installation. Lateral loads
shall be supported by batter piles. A1l sides should be provided with the
standard MTO pile tip reinforcement.

B) Reinforced Earth Walls

Vertical loads from reinforced earth walls shall be supported on shallow spread
foundations located within the surficial heterogeneous mixture of clayey silt,
sand.and gravel (Glacial Ti11) deposit. Bearing pressures from the design of
shallow spread foundations are given in the following table:

Jable 3 - Bearing Capacities

Bearing Capacity Factored Capacity
at S.L.S. Type II at u.L.S. Elevation
(kPa) (kPa) (m)

200 300 176 mt
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2) Lateral Earth Pressures on Structure

Free draining material such as Granular 'A! or Granulgr 'B' is recommended as
appropriate backfill to the abutments and reinforced earth walls to prevent
hydrostatic pressure build-up design parameters of the soil are given below:

Table 4 - Backfill Properties

Granular 'A' Granular 'B'
Angle of Internal Friction (0) 35° 30°
Unit Weight (kN/m3) 22.8 21.2
*Coefficient of Active Earth
Pressure (Ka) - S,L.S. , 0.27 ' 0.33
- U.L.S. 0.33 0.4
*Coefficient of Earth Pressure \
At Rest (Ko) - S.L.S. 0.43 0.5
- U.L.S. 0.5 0.58

*Horizontal surface backfill only. Appropriate consideration
must be given to sloping surface backfill.

The earth pressure coefficient At Rest is to be used in design if the abutment/
retaining walls are rigid and unyielding. The tabulated earth pressure
coefficients are applicable to horizontal surfaces only. The valves must be
modified to represent sloping surfaces. Weep holes in the abutment walls should

be designed to drain any accumulation of water in the backfill. |

3) Slope Stability

The approach fills rising to a maximum height of 7 m shall be constructed using
2H:1V slopes. The fill material should consist of well compacted acceptable
material.
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It is anticipated that approximately 70 mm of total settlement can be realized
as a result of elastic settlements induced within the fill itself and the
elastic recompression of the native subsoil. It is expected that the majority
of these settlements will be realized during or immediately following
construction, |

4) Construction Considerations

A1l pile caps and shallow spread foundations shall be protected against frost by
providing a minimum 1.2 m of earth cover.

Within the 1limits of the approach fills, if soft soil is encountered, this
should be excavated and replaced by compacted granular fill. Excavations to
about 2 m depth will be involved in the area of the 8th Line (Gorewood Drive).
Such excavations and any temporary construction excavation may be carried out at
1.5H:1V slopes.

Due to the relatively impervious nature of the surficial soils and generally
deep groundwater level, no problems are anticipated driving the excavation.

The excavated base is susceptible to disturbance due to construction traffic and
ponded water. It is therefore recommended that the excavated base should be
protected using compacted granular fi1l or lean concrete.

Heavy compaction equipment should not be used behind the abutment/retaining
walls within a lateral distance equal to the current height of fill above the
wall footing in order to avoid imposing damage or deflection to the wall during
the fill placement.

Even though boulders were not encountered in the boreholes carried out at this
site, based on geological evidence cobbles and boulders should be expected in
the upper and lower glacial till deposits.
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MISCELLANEOUS

The fieldwork for this investigation was carried out under the supervision of
T. Sangiuliano, Foundation Engineer, M. Michalek, Junior Foundation Engineer,
and M. Impietro, Student Engineer, utilizing equipment owned and operated by
Master Soil Investigation and Malone's Soil Samples.

The project was carried out under the general supervision of Dr. B. lyer, Senior
Foundation Engineer. The report was written by M. Michalek, reviewed by
Dr. B. Iyer and approved by Mr. M.S. Devata, Chief Foundation Engineer.

M

M. Michalek
Junior Engineer

/7 L e

M. Devata, P.Eng.
Chief Foundation Engineer
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT] N VALUE 1§ THE NUM
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A
FREELY A DISTANCE OF 0.78m. FOR PENETRATIONS OF LESS THAN

ACHIEVED, AVERAGE N VALUE 15 DENOTED THUS N

BER OF BIOWS REQUIRED TO CAUSE A STANDARD Simm O, 0 SPLIT BARREL
BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING
0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

DYNAMIC CONE PENETRATION TEST: CONTINUGUS PENETRATION OF A CONICAL STEEL POINT { Simm O.0. 60° CONE ANGLE ) DRIVEN BY 475 §
IMPACT ENERGY ON "A‘ SIZE DRILL RODS. THE RESISTANCE 10 CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND, '

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

CONSISTENCY : COMESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH (¢ ) AS FOLLOWS:

L <y (kpa)

0 - 12 12 - 25 25+80 | 50-100

100 - 200 »200

VERY 3OFF SOUFT FiRM STIFF

VERY STIFF HARD

ENSENESS© COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y SPT N VALUES AS FOLLOWS:

llwxowszo.amy

0 -3 5-10 10 - 30 30 - 50

»50

VERY IOOSE] [OOSE COMPACT DENSE

VERY DENSE

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

SUM OF THOSE INTACT CORE PIECES, 100mem+ IN LENGTH EXPRESSED A5 A PERCENT OF THE LENGTH OF THE CORING RUN,

THE ROCK QUALITY DESIGNATION [R Q D}, FOR MODIFIED RECOVERY, 15

| RoD(%) 0-25 25-50 | $0-75 | 75-90 | o0 -100
VERY POOR|  POOK FATR OO0 | EXCELLENT
OINTING AND SEDDING:
SPACING 50mm 50 - 300mml 0.3m - tm | Im - am =3m
JOINTING VERY CLOSE CIOSE | MOD. CIOSE] WiIDE VERY WIDE
BEDDING  (very rwin | rwiN L mepium | rhick |veky teick

FIELD SAMPLING

ABBREVIATIONS AND SYMBOLS

MECHANICAL PROPERTIES OF SOIL

55 SPUT SPOON TP OTHINWALL PISTON m,  kep"
WS  WASH SAMPLE O8%  OSTERBERG SAMPLE Ce 1
571 SIOTTED TUBE SAmPLE R ¢ ROCK CORE L 1
B 5 BLOCK SAMPLE PH T W ADVANCED HYDRAULICALLY Cq !
C 5 CHUNK SAMPLE P M TW ADVANGCED MANUALLY ¢y mi/s
T W THINWALL OPEN F 5 FOIL SAMPLE H m
T, l
STRESS AND STRAIN u %
Uy kPo  PORE WATER PRESSURE Ty kPo
T 1 PORE PRESSURE RATIC o kra
o kba TOTAL NORMAL STRESS T, kra
e’ kea EFFECTIVE NORMAL STRESS < keo
T kpa SHEAR STRESS ! -°
0,000, kPo PRINCIPAL STRESSES ty kba
€ % LINEAR STRAIN Py, «*
€ €, £, % PRINCIPAL STRAINS 7 kra
E kg MODULUS OF LINEAR DEFORMATION T, kpa
G ke MODULUS OF SHEAR DEFORMATION - 5 1
i i COEFFICIENT OF FRICTION

A kg/m’ DENSITY OF SOLID PARTICLES
Y kN/m® UNIT WEIGHT OF SOLID PARTICLES
A, kg/m® DENSITY OF WATER

Y KN/ UNIT WEIGHT OF waTER

P ke/m® BENSITY OF sOIL

Y kN/ed unit WEIGHT OF son

, ka/m® DENSITY OF DRY S01L

7 kn/m® UNIT WEIGHT OF DRY SoiL
Bt kg/m® DENSITY OF SATURATED SO
Vit KN/’ UNIT WEIGHT OF SATURATED $OIL
P’ kg/m® DENSITY OF SUBMERGED SOIL

Y KN/m® UNIT WEIGHT OF SUBMERGED SON

PHYSICAL PROPERTIES OF SOIL

e 1% VOID RATID
" 1% POROSITY
w VR OWATER CONTENT
5, % DEGREE OF SATURATION
w, % LIQUID Limit
w, % PLASTIC LimiT
We % SHRINKAGE LIMIT
1 % PLASTICITY INDEX « W~ wp
W= wp
f 1 LIGUIDITY INDEX + v
P
WL - W
Ie 1 CONSISTENCY INDEX + I
P
Coox LA VOID RATIO IN LOOSEST STATE

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COHESION INTERCEPY
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPY
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH
REMOULDED SHEAR STRENGTH
SENSITIVITY = —i-:fm

€pin 1% VOID RATIO IN Deewsesr S;ATE

y DENSITY INDEX =—e~m ’
] mm  GRAIN DIAMETER . H
o, mm f PERCENT - DIAMETER

g, 1 UNIFORMITY COEFEICIENT .

h m HYDRAULIC HEAD OR POTENTIAL

a4 m¥s  RATE OF DISCHARGE

v /s DISCHARGE VELOCITY

i ] HYDRAULIC- GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

J /e seesace force

-
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UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SIT Fine l,. Medium | Coorse Fine Coorse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric}
] 2 3 48 10 20 30 4050  y5um 150 100m &00um 1L18mm  2.36mm 9.5 men 19.0 mm 3725mm 63,0 mm
100 LT lssum | 106um 250um 425 um 850 pm 2.00mm 4,75 mm 3.2mm | 265mm | s30m 750mn
90 ) 10
20 20
70 30
o S0 409
z z
vy «{
< b
50 50
z LEGEND 5
= BH  [SAMPLE SYMBOL &
a 40 60 o
30 70
&
Y
20 (O 80
it £
10 50
o 100
I 2 3 5 10 20 30 40 270 200 140 100 €050 40 30 20 16 08 4 VRO v el g
MINISTRY SIEVE DESIGNATION {imperial)
ety o ion GRAIN SIZE DISTRIBUTION G No 1
- HET MIXTURE OF CLAYEY SILT, SAND & GRAVEL WP 369-87-04/05

" [GLACIAL TILL)
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-
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5. 30
O
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20
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10 - - y 8 |4.7 | O
yd 9 2 o
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% 16 20 30 40 50 e =6 =~ = =
LIQUID LIMIT %
@) ot on PLASTICITY CHART FIG No 2
e HET MIXTURE OF CLAYEY SILT, SAND & GRAVEL WP 369-87-04/05
(GLACIAL TiLL)
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UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & ST Fine ] Medium | Coorse Fine Coarse
GRAIN SIZE (N MICROMETERS MINISTRY SIEVE DESIGNATION | Metric)
] 2 3 45 10 20 30 4050 o ysum %0 um 300um £00pm LiBmm  2.36mm 9.5mm 19,0 mm I25mm  83.0 mm
100 I l” ”” l 106um 250um  425um B850 juam 2,00 mm 4.75mm 13,7 mm 26.5mm 53.0mm 75.0 mm
et Ao 0
‘90 to
80 20
10 30
o 80 408
< 4
v bed
g &
50 50
% LEGEND '5"
= BH |SAMPLE SYMBOL &
& 40 - 60 &
30 10
&
1,
20 (Qo 80
<
10 $0
0 , 100
i 2 3 45 10 20 30 40 270 200 140 00 €050 40 30 20 I6 108 4 L A LR LA
MINISTRY SIEVE DESIGNATION (imperial)
Mindetryof GRAIN SIZE DISTRIBUTION FIG No 3
ransportation
L CLAYEY SILT TO SILTY CLAY WP 369-87-04/05
(LACUSTRINE )
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UNIFIED SOIL CLASSIFICATION SYSTEM
: SAND GRAVEL
CLAY & SILT Fine I Medium | Coarse Fine Coorse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
! 2 3 45 10 20 30 4050 ysum 150um 300um  600um  L1Bmm  2.36mm . 9.5mm 190mm  37.5mm  63.0mm
100 (T 53um 106um 250um 425 um 850 m 2.00mm 4.75mm 12.2mn ] 265mm | 530wl 750mm
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60 40 &
g g
w <
< . "
o x
50 50
z LEGEND g
s BH |SAMPLE SYMBOL g
e 0 BO &
30 70
’1/% .
20 Qs o0
&
10 50
0 100
i 2 3 5 10 20 30 40 270 200 140 100 E050 40 30 20 16 o8 4 %' VE Y 0 pn 2l s
MINISTRY SIEVE DESIGNATION {Imperiol)
Ministry of FIG No 5
Mrisiyol GRAIN SIZE DISTRIBUTION




Mintatry of
Transportation

Foundatton Deslgn

Ontaria
RECORD OF BOREHOLE No 1 1o0F2  METRIC
W.p. . 369-B7-04/05 LOCATION CO-ORD'S: N 4 B44 680, © 297 7857 ORIGINATED BY..MM.
DisST .8 HwY 407 BOREHOLE TYPE _HS AUGER COMPILED BY MM
DATUM _GEQDETIC DATE JULY 16, 1990 CHECKED BY __BJd. .
SOIL PROFILE sampies |5 | 3 DYNAMIC SONE. FENETRATIGN wee,
«v| o - e domnme QIO | T | REMARKS
5 - ] Z2El @0 20 40 B0 80 100 - o w ga &
ELEV | w | 3| 25| & [SHEAR STRENGTH kPo P et | T F L RN s1ZE
DEPTH DESCRIPTION =12 & 5 35| & o unconrned + FIELD VANE I {DISTRIBUTION
z|2 5 | EO| 2 | ouck muaxa,  » LB vane  [WATER CONTENT (%) B B )
172.5 Ground Surface i ¥ o 20 40 80 80 100 20 40 60 kN/mlon sA 81 CL
0.0 *
Heterogenaous rixture of tgr
ih
Cloyey 'Sit. Sang g’ Grovel s ®
{Glosiol Til) :/;, 2 1551 12 Hro { WY f1 5 39 55
JBown BT TE 170
Grey . §
g 1/ 4 1 88 21
" 14
SHI to Very SHf ¢ AEARE dtf 231 |2 28 a6 24
:;f 168
V54 6 ] 55 | 16
31
’,f
Le
/' 17
165.5 2142422 166
6.9 »:,:
1%
Y elss] s 2
gt
A 164
Cloyey Sitt o Silty Cloy 1A
(Locustring) :/’ 91551 10 2 | g ¢ 197 |2 8 37 53
StifF gt
: ¢! 162
U TS [ 12
///
gl
11
A1 Sss 9 180
A
A y/
fe"
r
188.0 ,/ 12{ 85 9 42 — | 181 0 2 53 45
4.5 . 158
el ss | 22
f’:!ﬁl.f&'::i' . 156
Campact to Dense L1l
1,114 ] 85 | 43 154
152.7
149.8 X
Heterogensous mixture of 1 152
Cloyey Sitt, Sond ond Grovel £
{Glociot 1) 1K IS 35 g 232 }16 3 40 13
Hord -
149.8 ’ 150
228 18§
Sondy $ilt, iity Sal ‘
some c:sw; o Sy Sand T | 55 | 48 148
troce Crovel 1
Very Dense Ahn
Li% 1 146
7S T 130 ] /1sem v 25 82 14,
IR 144
1T ss | 1251 /15¢m ,
142.0 '4 , 1] A
305 Continued I" Continued

43 8, Numbars reter fo
" Senwitivily

20
15»%5 (%) STRAIN AT FAILURE
1
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Mintstry of
Transporiation

Foundution Devign

Ontarlo
RECORD OF BOREHOLE No 1 2 0F 2 METRIC
WP, .388-87-04/05 LOCATION CO-ORO'S: N 4 BA4 68U, E 297 7952 ORIGINATED BY . MM.
pisT__ & HWY 407 BOREHOLE TYPE _HS AUGER COMPILED BY ..MM
DATUM .GEOBETIC DATE JULY 16, 1930 CHECKED BY __BL
W
SOIL PROFILE SAMPLES §m o e g T RATION oo S R R

& v | FZ] @ w s s s T o e o | 5G| REMRI

Cle fal 2 - 3 A f 3 i Wy w WL Dg &
ELEV DESCRIPTION IR E 25] 8 [SHEAR STRENGTH kPe A GRAIN SI2E
DEPTH w21 & | > | 8&] & |o unconmwep + FIELD VANE ~ |DISTRIBUTION
142.0 AConflnued " £ & 20 40 80 80 100 20 40 60 | kN/mGr A I CL
TeT.6 e [ ss | 120 Lj8em | ofd

30.81 End of Boretivle
o ~Woter igble fot
wstoblished
+3' xS , Numbers refar to

* Sensitivily

20
‘5&5 (%) STRAIN AT FAILURE
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Minlstry of
Transportation

Founidation Design

Ontarls
RECORD OF BOREHOLE No 2 1orz  METRIC
WP, __369-87-04/05 LOCATION CO~URDS; N 4 B44 673 F 209 814 ORIGINATED BY. MM
pisT....B HWY _407 BOREHOLE TYPE _HS AUGER COMPILED BY _MM.
DATUM _CEODENC DATE JULY 16, 1990 CHECKED BY.._BJ
T W ] DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES Hm :-‘-' RESISTANCE PLOT NATURN.E o Mbﬁu REMARKS
w w | FE| @ 20 40 60 80 o |O  cowwr g8
c1P " ..9?. - A f f 1 A wp w W, 3% &
ELEV el W 2 %a © }SHEAR STRENGTH kPo [T  SS—— - | GRAIN SIZE
DERTH DESCRIPTION w12 E | F|BE]| & |ouwconrmen 4 ;e vane y |pisTRIBUTION
&z 5 | &S] 2 [ ouck mwaa,  x cam vane WATER CONTENT (%) 4 @
1732 Ground Surfoce %] = o 20 40 60 8O 100 20 40 &0 KN/ iR SA 1 CL
0.0 {4
k /’
H i ¥ P 1 1ss | 20
cﬁa‘;e'ywsfﬁ':méin?'ﬁxf C?'uvel g 172
{Glaeiat Till) ‘/, 2185 | 22
3T 15
1.4]
e ‘f: RS 170
Grey o
T s]sst s
SHFF to Very SUff 6/
167.9 o e 168
5.3 :; §
Clayey Silt to ity Clay 1% 7lss] 13 "
{Locustrine) /;f’ 166
Efd
i FRERK:
L1 >+
A
0
Fitm to Stiff 4 1 55 Y 164
! 2
f .
1
ViAo ss | 6 '62 e
A
A
1%
’/’ 11] 8% 4 2
»5’ 160
A
1
Yzl ss |« J
//V
//’
/ 13| 88 3 158
//r +#
//v’
156.4 1
16.8 b 156
Heterogeneous mixture of ;‘
Cloyey "Silt, Sand ond Grovel 4
{Glocial TNy 14155 | 17
4 154
o
SHFf to Vary Suff
4
{ 152
15 | 55 14
4
1
({161 55 | 27
. ,/ﬁ" 150
3
H
148, b
P 4] 148
Sondy Sit to Sity Sond A
Troce Clay -
Very Denze t 146
7 55 | a4 ‘
L*1]28 ] S5 88 144
va27) L] id)
305 T v 3
I" Continued s 5 Numbers refer o Continued

" Sansliivity

20
15-;}5 {%) STRAIN AT FAILURE
a




Mintulry of
Transportation

Gntarie

Foundution Design

i

€

WP, . 368-87-04/05

DIST__.6 HWY 407

RECORD OF BOREHMOLE No 2 2 OF 2

CO-ORDS: N 4 844 €73 E 297 814

BOREHOLE TYPE M35 AUGER

DATUM GEODETIC

DYNAMIC CONE PgNw

METRIC

QRIGINATED BY MM,
COMPILED BY _MM.
CHECKED BY B

SOIL PROFILE o o NATURAL
ol 3 RESISTANCE PLOT e DS o !:g REMARKS

§ o wiFgl v 20 4o S 8 w0 w, w‘w w £ &
ELEV DESCRIPTION ali|w| 3|25 & [sHEAR STRENGTH WP P o M T | cran sz
DEPTH 21212 | > | 88| & |o unconemen + FIELD VANE w  |DISTRIBUTION

, E12.7 | L [ 8S] 2 | ovck s x e vane [WATER CONTENT (%) I )
ﬂCom‘mued & 2 = 40 60 80 100 20 40 60 | kN/mlcr sA S CL

MK 1

End of Boreholy

w3 ; Numberx refer to
Sensitivity

20
1535 (R) STRAIN AT FAILURE




Minlatry of
Trensportaton

Foundition Design

Qntario
RECORD OF BOREHOLE No 4 10F 2 METRIC
W.p, _ 389-87--04/05 LOCATION Cowords: N & 844 $538 F 242 B304 ORIGINATED BY_MM.
DIST...B HWY _407 BOREHOLE TYPE _HS AUGER COMPILED BY __MM.
DATUM _GEGDETIC DATE JULY 16, 1990 CHECKED BY....Bd .
SOIL PROFILE SAMPLES | 5 | = | DrWAMIC CONE PERETRATON NaTu
,&,% z RESSANCE PLOT 5 Jotee S o w?:»; AEMARKS
"6,,‘ wiFEs| @ 2 48 60 80 w0 | W w | 55 &
M sl - L
ELEV aliw| 3| 85| & [SHEAR STRENGTH kPo e TF loran size
DEPTH DESCRIFTION wiE |1 8&] § |o unconemen + FIELD VANE 4  |DISTRIBUTION
E > [ 28] S |ecuck maxa_ 1o ve [WATER CONTENT (%) 4
173.0 Ground Surfoce o E 2 20 40 60 80 100 20 40 60 KN/ fen g4 i oL
0.0 % *
Heterogeneous mixture of ‘5"/ o
Cloyey ‘Silt, Sond ond Grovel A 1 85 [ 28 172
{Glociol TR} : ’ ss | 21
T T = — 199 {0 13 34 53
A 4]
5 174
Browr - Al 4 | 9 | 38
________ A4
Grey 5;; 5185 | 2%
Ly
V4
SHF to Horg Ve 6| 85 | 3 168 o 214 2 19 58 20
M 4
s
AF T
o |
gt 186
m@
r6as pdelss| 15
8.4 1%
Clayey Sit to Siity Clay ,; s 164
(Locustrineg) d /}
Firm to Stiff iqs :
YU TS T 0 1852 b 207 |1 w0 3 sz
//
1e!
’ L
e T
very dange ’/ f 160
gt
2155 1«
¢
LA 1A
//
4 L/ 158
MAT13] 5 | 4 o 18.3 O 1 55 44
Y
A 3
A
1555 i 4551 6 156
175 ‘::”
Heterogensous mixture of ; 151 88 [ 1%
Clayey Silt, Sond and Growvel ,,; {54
{Craciol Till) :/ ¥
{16 s5 | 8 o
%
b 152
ff17] ss | 1y
§
150,1 t
X +H 150
Sondy Silt to Siity Sand 1
Trace Cloy M.Te! ss | 13 ° 43 36 18 3
Very Loose to Very Dense LT 148
i Mis | ss | 32
kgl 146
T 20788 120 | /25em
258 [ 120 1 /asem] ™ 3 36 85 12
1425 id 1] ,
30.5 v H H
Continued L3 .3 Numbers refer fo Continued .

.

" Sensitivity

20
15:};5 (%) STRAIN AT FAILURE
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Minlstry of
Transportation . Foundation Design
Ontorta .

RECORD OF BOREHOLE No 4 zor2 METRIC
W.p, __369-87-04/05 ' LOCATION Co-ords: N 4 844 6538 F 792 #30.4 ORIGINATED BY_M.M,
DIST__B HWY _407 BOREHOLE TYPE _HS AUGER ’ COMPILED BY . MM,
DATUM .GEQDETIC DATE JULY 16, 1990 CMECKED BY __B.i
SOIL PROFILE SAMPLES | &5 w gv*”"‘“"‘"""""‘“muc CORE PERETRATION —
Sul| E|TIMERT e [ s wwe| E | rewarcs
=1 a8 “ Kl T S s B v w | 38 &
g =]
ELEV DESCRIPTIO Bl 8 w|3|25] B [svEar stReNeTH Koo P | TF L Gran size
GEPTH N =12 = | S 3| 5 |ounconrmed  + pEw vane y |DISTRIBUTION
) gz o | O] 2 | ouck mwaa. o« e v WATER CONTENT (%) s @)
J Continued & ? o 20 40 60 B0 100 20 40 60 | kN/milcr sA sf oL
142,1 4 H [ 22] 55 | 120 ) /8cm
0.9 End of Horehole
» ~Water level not
eatablishied

3 5 Numbers refer to 20
+ H
* 5 Sanatiivily 1505 {%) STRAIN AT FAILURE




Mintstry of
Transporiation

Onterie

Foundotion Design

RECORD OF BOREHOLE No 5 1or2  METRIC
WP, __369-87-04/05 LOCATION Co—ords: N 4 844 6768 £ 292 7837 ORIGINATED BY_MM.
DisT.....8 HWY _407 BOREHOLE TYPE _HS AUGER COMPILED BY MM
DATUM _GEODETIC DATE JULY 18, 1990 CHECKED BY___. 84
SOIL PROFILE saMpLes | 1 D | Riserance pLor o e,
HWwl & pare wommee (0L e | REMARKS
2 nilzg| 7 20 40 60 80 100 | ~ w | 35 &
B N 4 o= A 4
ELEV af8|w|2[25] & [SHEAR sTRENGTH WP F UOF L oran size
DEPTH DESCRIPTION w121 2| 5| 88| & |o unconrme + FIELD VANE 5 |DISTRIBUTION
HE 2 | 28] 3 | quck mua x s vae [WATER CONTENT () J @
192.6 Ground Surface tn s o 20 40 60 80 100 20 40 60 kN/rmi|or s& s CL
0.0 f/‘
]
s, (AelE| Iy oo
(Glociol TH) ‘ﬁi 2188 1 a1
Brown ;V f IR 120
Gray ﬂﬁ‘ 4] 85 | ok
1c
Very St to Hord ﬁ;f 5] 58| 2
e /f 168
ol s | 55 | 19
2
h
165.5 ‘/‘# 7] ss | 2 166 e 7 45 39 8],
69 A 1]
i
Cioyey St to Sty Cloy o ERIESR T R 0 113 53
{Locustrine) : /: 164
171
AL s [ 55 | 10
iy
surr ’;’
rg? 162
Ui ss T
fgt
¢!
§
11
¢ ) 1fss| 9 180
1q!
fg'
YUz ss | 9
r/ 158
//’f
A3 ss | 10 o 0 15 453 40
7
155.7 ¢! 156
16.8 ~
1
Heterogensous misture of /2
Cloyey Silt, Sond and Grovel
: 14185 | 28 158
{Claciot i) 1
Vary Stiff 4
A
z 152
A
151758 | 24 o 25 29 32 14
§ 150
4
]
P
/]
(IBEAEE 148
146.8 5
25.8 IRE
Sondy Sitt to Silty Send H 146
ond Grovel *
Trate Cigy LI
Very Dense -.u 171 88 120 ]| /25cm 51 97 12 910
18 144
142,0 ;4 |-/] ;4}
30.5 Conﬁnuéd +3 xﬁ,Numban refar to C(ﬁnﬂnued

" Sunxitivily

20
15'%'5 {%) STRAIN AT FAILURE
1
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Mintstry of
Transportation
Onteria

FoundoWon Dusign

W.P, 359 H7-04/05

RECORD OF BOREHOLE No 5

Comords: M 4 B44 676.8, F 292 7837

2o0r2 METRIC

ORIGINATED BY_ MM,

DIsT....B HWY _a07 BOREHOLE TYPE _HS AUGER COMPILED BY __ MM,
DATUM . GEQDETIC CHECKED BY__ 84
3 W] DYNAMIC CONE PENETRATION
SOIL PROFILE ﬁm ..&0 RESISTANCE PLOT NATURAL vowo |\ g REMARKS
- nl¥5] @ 20 40 60 80 o cwmr BT 28 &
m — i 1 1 1
ELEV alig|w| 3|28 & [SHEAR STRENGTH KPa P oM T F L oRAN sizE
BEPTH DESCRIPTION ]2 E | F|32]| 5 |ouconmen  + mEwD vane y |piSTRIBUTION
k] g8] = IWATER CONTENT (%)
) ElZ 2 | EO| T [°ovek Tmaar s v 4 )
ﬂConhnued % z = 20 40 60 80 100 20 40 60 | kN/mlor A s oL
1416 L] 19 2

S04 End of Borehole

+3 55, Numbers refur to
Sunstiivily

20
154;5 (%) STRAIN AT FAILURE
1




4‘

Minfstry af
Transportativn

Foundotion Deslgn

Untors
RECORD OF BOREHOLE No 6 10F 2 METRIC
WP, ._368-87-04/05 LOCATION Co-ords: N 4 B44 6615 E 797 7993 ORIGINATED BY_MM. |
DIST.....B HWY 207 BOREHOLE TYPE .HS AUGER COMPILED BY __MM.
DATUM _GEGDETIC DATE JULY_16, 1990 . CHECKED BY__ Bl
S0IL PROFILE SAMPLES | & | 3 | CYic CONE PENETRATION — -
Enl ¥ RESISTANGE PLOT M PASRC womtee LD |y REMARKS
5 |38 2|2 o e w w [ TP U TEE| &
ELEV g8 w 2| 85| & [SHEAR STRENGTH kPo P ot | F | GRAN SIZE
DEPTH DESCRIPTION w12 % > | 88| & |o uncowrme + FIELD VANE 5  |DISTRIBUTION
E s | 28] 2 | ouek maoaL  x e vane [WATER CONTENT (%)} 7 | (%)
172.7 Ground Surfoce n F o 20 40 60 80 100 20 40 60 kN/milgr SA 81 CL
0.0 1 4
L /’
Hat i 1 1] 55
Cloyey "5, Sond ona” Gravel gl
(Srociot 1) S
% ER N 70
Browr § b A] 4 158 | 20
MMMMMM o e
Gray 4/ 45 TE T 7
Firm to Very SHF Af‘/
o 6 | ss | 12 168
167.4 221
5.3 >
seam of ,m/;: 718 [ 10
A / 166
|
Clayey Silt to Sty Clay :f A
{Lacustrine) fﬁ/ 8| 53 8 ‘!“ h
. LY A
Firm to SLff :// 1.54
141
,/ 1/ g v >4
///
i’ 162
IR § 2
gt
»/’
) 11 ™
// 160 :
r/f‘
sg’
Y2 55 |+ 2
gt
2 158
¢
:/ 131551 3 A
g
155.9 7] ’ 156
16.8 %
]
Helerogensous rnixture of 4
Clayey "Silt, Send ond Gravel
(Giociol T ’ Uos® 00 22 154
Ty
SHft to Vary St <
] .
4 ,
: 152 .
pf151 55 | 15
o
’/ 150
&
P
#1
4/-’ 16 85 | 10 148
3
1
It
/:53“
-t 146
&ﬁf
AL 17 | 85 | 103
144.5 4
2&!2 5 » 5 144
Sondy St to Sity Sond L8158 ] 130
Trace Clay, Troce Gravel .
ry Dense ) Ll |
142.2] ‘ .
®5 I” Continued 3 8, Numbers refar o Continued

" Sunstiivity

20
15&-5 (X} STRAIN AT FAILURE -
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Nintstey of . )
Transportation Foundetion Design
Onterio

RECORD OF BOREHOLE No 6 2 OF 2 METRIC
W.P, _389-87-04/05 LOCATION Co-ords: N 4 B44 8615, £ 292 799.3 ORIGINATED BY_MM.
DIST__86 HWY 407 BOREHOLE TYPE _HS AUGER COMPILED BY _ MM,
DATUM _GEODETIC DATE", JULY 18, 1990 CHECKED BY. .. . Bl
SO PROFILE SAMPLES | & | = | OYNAMIC CONE PENETRATION -
l&- % g RESISTANCE PLOT LM wm"nc m %ﬁ !:% REMARKS
5o g8 v |2 o e s w I, " |38 &
ELEV DESCRIPTION alyl e 2 §§ & [SHEAR STRENGTH kPo > m?ga'z?aus“r%n
DEPTH) ElED - = | @ UNCONFINED + FIELD VANE
) gl2]7 |2 28] = |eouck Tuaxu % 1ap vane [WATER CONTENT (%) ? 4 & 1
[ Continued & E o 20 40 60 80 100 20 40 60 | kN/mlor sa s cL
141.8 I M TR 55 | 37 142

30.8 | £End of Borehole

3 5 Numbers refar to 20
+ H
X enaitetly 1535 () STRAIN AT FALURE
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Mintstry of
Trarspertation

Foundotion Design

Ontorio
RECORD OF BOREMOLE No 8 10F 2 METRIC
W.p, . 388~B7-04/05 LOCATION Co~ords: N 4 844 641, E 297 818 ORIGINATED BY_MM.__
DIST & HWY ..407 BOREHOLE TYPE _HS AUGER COMPILED BY __MM._
DATUM GECDETIC DATE JULY 16, 1690 CHECKED BY. . Bl
[ 4 w DY AN INE PEN M
SOIL PROFILE samples | | O | RIRNG SO EAETRATION T e
=91 o gar T Mo O e REMARKS
5| nizg| @ M 40 60 wo | e T 28 &
9 A y i
ELEV BESCRIPTION z|g|wl2|25| 8 [sHEAR STRENGTH KPo P e TF L cran sz
GEPTH 2121 X | > |88 © |o uncoveme * FIELD VANE , y  |DISTRIBUTION
2|2 o | 88| 5 [ auck muwar x s vae WATER CONTENT (z) J =
1728 Cround Surface i B P 20 40 60 80 100 20 40 60 kN/milor €A S CL
0.0
LY
Helerogeneous mixture of j,}’ 11 S5 | 24
Cloyey Silt, Sond and Grovel 1
{Glacial TiH) *;’ iy 2
...B..'B‘!’_'_’_..__.“f;f 255 | %0 170
Grey :,_ 4155 | w0 ok 73 4220
L
Very Stff o Hord ";f ERESH N B A
b 2 =
VA E ] 55 | 47 168
2
"ﬁ’
A7 | 55 | 18 = 219 44 35
:ﬂ 166
9¢7
164.4 e s 0
8.4 ,j ’ 184
Cloyey St to Sity tioy A8l ss ] 18
{Locustrine) ;/
SHf to very SHff 4 ;: TR i3 162
2 /:
%
q{ 11155 1 13
#ﬁ' 160 $2
/
1q!
,j, 12 | W R o B8 |0 1 42 57
A
,;‘, 158
A 137 W
Ly
r}’
156.0 o
6.8 » 156
4
Het i
Cloney St ung. onc® Coovel /
{Glociot Titi) 1 L3R i 154
11
4
Very Stitf to MHaerd 14
b
]
{ 152 )
4"5 5] 55 | 35 R 17 03 32 2
75
wy 150
t//
/’;’
i’
- ,ﬁ 161 55 | 51 148
146.9 / ’:
‘258 M
Sandy Sk to Sity Sond gl 146
Some Clay .
...17 s | 130 ] /28em 1 40 47 12
Lt 144
Li*i] 181 55 | 130} /28cm
142.3 ’4 18
30.5 ' : Y
Continued 43, 55, Numbers refer to Continued

T Swensiivity

0
15;}5 {X) STHAIN AT FAHURE
1]
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e

@un‘mq of
- Transportation Foundelion Design
Untarlo

RECORD OF BOREHOLE No 8 2or2 METRIC

WP, . 369-87-04/05 LOCATION . Co-ords; N 4 844 641, £ 202 818 ORIGINATED BY._MM.
DIST....& HWY 407 BOREHOLE TYPE _HS AUGER COMPILED BY _MM.
DATUM . _GEQDETIC DATE JULY 18, 1980 CHECKED @Y __ Bl

SOIL PROFILE samPLEs | & W T DYNAWIC CONE PENETRATION

EW g [ReSSMNCEROT S euew e voue | % | mevarks

5l.| [G]|Z8] 2 |2 4 & & w [0 v SUE8| Ty
ELEV BESCRIPTIO |9l w3125 & [sHEAR STRENGTH KPa Pt | % | GRAN siZE
DEPTH 1ON 21212 | 3| 82| G |ouncowrmen  + mEw vane y  |DISTRIBUTION

. 212 o | O] Z | ouck una o« 1am v [WATER CONTENT (5) 3 %
;4Con’rmued b E p 20 40 B0 80 100 20 40 60 | kN/mlor sa i oL

141,59 {19 ] s5 | 130

30.8] End of Burehole

3 5, Numbers refer to 20
+ :
"X Sanailivily 1535 (x) STRAIN AT FalLURE
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Mintilry of

Transportation Foundation Design
Ontoris
RECORD OF BOREHOLE No 9 1or1 METRIC
W.P. .J369-B7-04/05 LOCATION Cowords: N 4 84q 7027 F 292 B22.3 ORIGINATED BY_MM.
DIST B HWY 407 BOREHOLE TYPE ’HS AUGER COMPILED BY
DATUM _GEODETI: DATE . JULY 16, 1930 CHECKED BY..BL . .
—————.
SOiL. PROFILE SRR E m&cé"&{&”‘w wow L ,
Swl 3 BT c bml o Z | REMARKS
1 gl 2| 2 o ®w w w [ 0" L | Eg &
ELEV o b wi 3 ]85] 8 [SHEAR STRENGTH kPo oM T | GRAN sizE
SEPTH DESCRIPTION w2 E | S| B2 & |ouconmen 4 FELD e y |pistRIBUTION
gz 5 | 5O & | ouck Tmaxa, vaNE  IWATER CONTENT (%) s (%)
173.2 Ground Surface n ¥ o 20 40 60 30 100 20 40 60 kN/m lGR SA 81 CL
0.0 ?"{,,
e
&
A P
gmqufw S%nry?:s‘ Grovet fv ; 172
{Glaciat Ti) 4 4: 55 1 %0
1%
Very Stiff to Hord /’
MA1 21881 16 170 -
‘f
i'st b 4
1 RGN
BT e — ] 44 168
Grey ,1:
166.5 seam of sond ﬁ/‘ 4 55 &2
6.7
:/: 166
Clayey Silt to Sitty Clay ,5 5] 55 | 20
{Locustring)} A //
SHiff to Very Stif :/ 164
e s [
ig’
ie W2
Y7155 | s
t4? 162
Y
:/' Blss| 8 ®
/f’ 160
]
:; Ao [ W - o Heonf 0 1 56 43
1%
158.0 £
15.2 End of Borehola

3 .5 Numbers refer to 20
5 " Sunuliivity ’53‘5 (%) STRAIN AT FAILURE
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Minlstry of

Tranaporiation Foundotion Design
Dnforio
RECORD OF BOREHOLE No 10 1or1  METRIC
W.p, . 369-87-04/05 LOCATION Co-ords: N 4 844 681.5, f 297 842.8 ORIGINATED BY MM,
DIST ....E HWY _a07 BOREHOLE TYPE _HS AUGER COMPILED BY
DATUN _GEODETIC DATE JULY 18, 1990 CHECKED BY .. Bl
[y i~ | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁm # RESISTANCE PLOT }m-.-.......,. HATURAL o w% REMARKS
= €2 Lt CONTENY LT =5
5 w25 0 0 4 60 80 100 | " " gg %
- Q
ELEV 2|8l w | 3|25 & [snear strenc kPo AR —— GRAIN SIZE
e DESCRIPTION wWlZ| X 21221 E ]o ynconmen + FIELD VANE 5  |DISTRIBUTION
Per Z121 7 12188 3 e cvox muxw. = o vae [WATER CONTENT (%) 4 &
zlo w )
172.8| Ground_Surface @ : g | 20 40 80 80 100 20 40 60 | kN/milorsA Si cL
0.0 'i";)
/‘y 172
Heteroganeous mixture of il/
Cloyey Sitt, Sand ond Gravel A s 7
(Glocial i) : /‘;
%
4 170
Very Stiff ‘(/t R T
47 2
,f‘r )
),/3;‘ 3 55 17 164
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FOUNDATION INVESTIGATION REPORT
: For
8th Line (Gorewood Drive)
Hwy. 407 EBL/WBL Overpass
W.P. 369-87-04/05, Site No. 24-554
District 6, Toronto

INTRODUCTION

This report summarizes the results of a Foundation Investigation conducted at
the aforementioned site. Two single span bridge structures have been proposed
to carry the east and west bound lanes of Highway 407 over Gorewood Drive. This
report contains factual information obtained from this investigation,

SITE DESCRIPTION AND GEOLOGY

The site is located ¥ km north of Steeles Avenue along 8th Line (Gorewood Drive)
in the City of Brampton, Region of Peel. The area is partially residential with
private homes on the west side and a conservation area that contains a single
storey building to the east.

8th Line (Gorewood Drive) is a narrow paved two lane road with drainage ditches
on both shoulders. The terrain surrounding the site is generally flat to gently
rolling. The vegetation on the conservat1oh property consists of deciduous
trees along the side of the road and short wild grasslands.

Physiographically, the site is located in the geological domain known as the
"Peel Plain". The "Peel Plain" is the product of the advance and retreat of the
wisconsinan ice sheet which covered the area during the pleistocene epoch, It
consists of a bevelled till plain with a gently undulating roiling surface and
limited relief. At some locations, the ti1l is overlain by thin deposits of
varved clay.

Till sheets of varying composition comprise the "Peel Plain“., Generally, the
surficial till sheets exhibits a cohesive behaviour whilst the lower till sheets
are cohesionless. As characteristics of till material, these deposits contain a
wide range of grain size ranging from boulders to clay.



The till sheets are usually separated from one another by interbeds of
stratified silt.or sand of variable thickness. Bedrock in the area has been
found at depths ranging from 25 to 30 m below ground surface and consists of
interbedded shale and limestone of the Dundas-Meaford Formation, Ordivician
period.

INVESTIGATION PROCEDURES.

Soil data and inherent properties were obtained by in situ and laboratory
testing. The procedures employed are discussed below.

Field Investigation

The fieldwork for this investigation was carried out between 90 06 27 and 90 07
07 and consisted of a total of 10 sampled boreholes. Six of these boreholes
were located at the various structure locations. These boreholes were advanced
to a maximum depth of 30.9 m below existing grade. The four remaining boreholes
were located at the approach embankments and were advanced to depths of 13.0 to
5.7 m below existing grade. The boreholes were advanced using a track mounted
CMESS drill rig employing hollow stem augering and wash boring techniques.

In general, subsoil samples were retrieved at 0.7 m intervals from the top 6 m
depth and at 1.5 m intervals thereafter. Disturbed subsoil samples were
retrieved by a split spoon sampler in accordance with the Standard Penetration
Test (ASTM D1586). Relatively undisturbed samples were also randomly retrieved
using a shelby tube sampler in accordance with Standard Practice (ASTM D1587).
In situ vane shear tests were conducted between the aforementioned sampling
intervals to determine the undisturbed and remolded undrained shear strength of
soil. The test was conducted employing the standard MTO 'N' vane in accordance
with ASTM D2573.

A1l subsoil samples were identified in the field and returned to the laboratory
for further examination and applicable testing.

Water levels were monitored throughout the duration of the investigation in open
boreholes. A1l boreholes were backfilled upon completion of the fieldwork.



Survey information related to the location and elevation of boreholes was.
provided by Giffels Engineering Consultants under contract with Central Region
surveys and plans.

Laboratory Analysis

The following Taboratory tests were carried on select so0il samples?

1) Atterberg Limit Tests

2) Grain Size Distributions
3) Unit Weights

4) Natural Moisture Contents

Laboratory Test Results are given in the following section of this report and
are illustrated on figures and borehole logs included in the Appendix.

SUBSURFACE CONDITIONS

General

The géneralized subsurface soil stratigraphy at this site consits of a surficial
layer of a heterogeneous mixture of clayey S11t, sand and gravel (Glacial Till)
underlain by a clayey silt to silty clay (Lacustrine) deposit followed by a
second layer of heterogeneous mixture of clayey silt, sand, and gravel (Glacial
Ti11) and then a silty sand. A layer of silty sand was encountered between the
lacustrine deposit and the underlying Glacial Till deposit in BH 1. This
deposit was not encountered in the remaining boreholes.

The plan and location of borings and the stratigraphical profile are shown on
E

Drawing No. 369870405-A in the attached Appendix. The results of all field and

laboratory\tests are plotted -on the Record of Borehole sheets, also included in

the appendix of this report. A brief description of the different soil strata
is given below.

* DWG NO 2 OF THE CONTRACT DWG'S



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

The surficial deposit at the site consists of 5.3 m to 8.4 m of a heterogeneous
mixture of clayey silt, sand and gravel (Glacial Ti1l1) at all boreholes.

Results of Grain Size Distribution tests carried out on select samples are shown
on Figure 1 in the Appendix, in an envelope form. The deposit is comprised
primarily of 0-7% Gravel, 5-31% sand, 31-59% silt and 2-60% clay.

| The results from the Atterberg Limit Tests performed on the fine fraction of
this report is summarized as follows:

Range No. of Tests
Natural Moisture Content (w) . 8.5-24.5 10
Liquid Limit (w) 19-51 10
Plastic Limit (wp) 12-18 10
Plastic Index (Ip) 8-33 10

From the plasticity chart (Figure 2), this deposit can be classified as a clayey
silt of Tow plasticity. Unit weight measurements carried out on samples from
‘this stratum yield dry unit weights of 18.7 to 23.1 kN/m3.

In this stratum the Standard Penetration resistance, 'N' values ranged from 3
“blows/0.3 m to 47 b1ows/0.3’m indicating that the consistency ranged from firm

to hard, but generally from stiff to hard.

Clayey Silt to Silty Clay (Lacustrine)

Underlying the above surficial layer a 6.1 m - 11.5 m thick moist clayey silt to
silty clay, lacustrine deposit, was encountered. '

Results of Grain Size Distribution tests on this deposit are shown on Figure 3
~in the Appendix, in an envelope form. Based on these test data, this deposit is
comprised of 0-13% gravel, 1-25% sand, 36-57% silt and 22-53% clay.



The results from the Atterberg Limit Tests performed on this deposit is
summarized as follows:

Range No. of Tests
Natural Moisture Content (w) 16-29 9
Liquid Limit (wp) 28-44 9
Plastic Limit (wp) | 14-20 -9
9

Plastic Index (Ip) 13-25

From the Plasticity Chart (Figure 4) the layer can be classified as a clayey
silt to silty caly of low to medium plasticity. Unit weight measurements
carried out on samples from this stratum yielded dry unit weights of 18.2 to
20,67 kN/m3,

Undrained Shear Strength (Cu) measurements of the soil were obtained by
conducting 1in situ vane shear tests and 1laboratory unconfined compression
tests. Based on the undrained Shear Strength values of 30 to 130 kPa, this
stratum can be classified as firm to very stiff.

The sehsitivity of the soil as defined by the ratio of the undrained strength in
the undisturbed state of the undrained strength, at the same water content, in
the remolded state was determined by the field vane tests. Sensitivity values
ranged from 1.3 to 3.2 indicating that the soil has low sensitivity.

Standard Penetration Tests carried out in this deposit revealed 'N' values
ranging from 4 blows/0.3 m to 14 blows/0.3 m. Based on these 'N' values, the

material can be descibed as having a firm to stiff consistency.

Silty Sand, trace Clay

This layer was encountered only in BH 1, underlying the above mentioned
lacustrine deposit at E1. 158 m. The encountered thickness of this layer was
5.3 m.

Based on Standard Penetration .resistance 'N' values of 22 and 43 blows/0.3 m,
this stratum exists in a compact to dense state of relativity density.



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

~ Underlying the lacustrine deposit in every borehole, excluding BH 1 where it
underlies a silty sand, trace clay is another deposit of heterogeneous mixture
of clayey silt, sand and gravel (Glacial Till). This layer was encountered at
depths ranging from 16.8 m - 28.2 m.

Results of Grain Size Distribution tests carried out on select samples are shown
on Figure 1 in the Appendix, in an envelope form based on these test data, this
deposit is comprised of 0-25% gravel, 1-32% sand, 31-42% silt and 13-57% clay.

The results from the Atterberg Limit tests performed on the fine fraction of
this deposit is summarized as follows:

Range No. of Tests
Natural Moisture Content (w) 9-29 5
Liquid Limit (wy) 17-36 5
Plastic Limit (wp) | 11-18 5
Plastic Index (Ip) 6-18 5

From the plasticity chart (Figure 2), this deposit can be classified as a clayey
silt of low plasticity. Unit weight measurements carried out on samplies from
this stratum yielded dry unit weights of 18.8 and 23.2 kN/m3. 1In this stratum
the Standard Penetration resistance, 'N' values ranged from 8 blows/0.3 m to 51
blows/0.3 m indicating that the consistency ranged from firm to hard, but
generally stiff to hard.

Sandy Silt to Silty Sand, some Clay, trace Gravel

Underlying the above mentioned Glacial Til1l deposit, a deposit of sandy silt to
silty sand was encountered in all boreholes at about elevation 147 to 151 m, at
depths of 22.8 to 28.2 m below existing grade.

Results of Grain Size Distribution tests carried out on select samples from this
layer are shown on Figure 5 in the Appendix, in an envelope form. Based on
these test data, this deposit is comprised of 1-51% gravel, 27-40% sand, 12-55%
silt and 3-12% clay.



The results from the Atterberg Limit tests performed on the fine fraction of
this deposit is summarized as follows:

Range No. of Tests
Natural Moisture Content (w) 8.5-8.0 2
Liquid Limit (wp) . 17 1
Plastic Limit (wp) 13 ' 1
Plastic Index (Ip) : 5 1

Standard Penetration resistance 'N' values range from 14 blows/0.30 m to
»130/0.30, indicating a compact to very dense state of relative density, in
general, however, the deposit can be characterized as dense to very dense.

GROUNDWATER CONDITIONS

Observations of the groundwater level were carried out by measuring the water
level 1in open boreholes. Groundwater levels determined at the time of the
investigation were approximately 1.5 (elevation 171.8 m) to 4.5 m (elevation
168.8 m). It is considered that the water levels observed in BH's 2 (163.2 m)
and 6 (164.8 m) do not reflect stabilized groundwater levels.

Soil cave-in was encountered in the boreholes upon penetration of the
cohesionless sandy silt material below the prevailing groundwater due to
unbalanced hydrostatic head. Wash boring techniques were employed to advance
the boreholes thereafter.

Grouhdwater levels in general, are subject to seasonal fluctuations and hence
can vary from the values given in this report.
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MISCELLANEOUS

The fieldwork for this investigation was carried out under the supervision of
T. Sangiuliano, Foundation Engineer, M. Michalek, Junior Foundation Engineer,
and M. Impietro, Student Engineer, utiljzing equipment owned and operated by
Master Soil Investigation and Malone's Soil Samples.

The project was carried out under the general supervision of Dr. B. Iyer, Senior
Foundation Engineer. The report was written by M. Michalek, reviewed by
Dr. B. Iyer and approved by Mr. M.S. Devata, Chief Foundation Engineer.

B. Iyer, P. Eng. .
Senior Foundation Engineer

M~a@vzr7ﬁa

M.S. Devata, P. Eng.
Chief Foundation Engineer
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Ministry of

Transportailsn Foundotlon Design
Crdtsriy
RECORD OF BOREHOLE No 1 1 0F 2 METRIC 17
WP, ..369-87~04/05 LOCATION CO-ORD'S: N 4 Bad €80 F 282 74572 ORIGINATED BY..M:M.
DIST__ 6 HWY _407 BOREHOLE TYPE _HS AUGER COMPILED BY MM __
DATUM GEQDETIC DATE JULY 16, 1990 CHECKED BY B
w s ] DYNAMIC CONE PENETRATION
v .
SQIL PROFILE SAMPLES EM é RESISTANCE FLOT NAWRN,,: ous wE REMARKS
z LT CORTENT Ly [T
8 al®g] @ 20 40 60 #0100 | ' w | 28 &
- 0
ELEV ° alg)w| 3125 3 [SHEAR STRENGTH kPo B o M TF Loram sz
GEBTH DESCRIFTION |2l B )22 5 louwconrme  + mew vane ,  |DISTRIBUTION
g1z 5 | EO| 2 |oovex manaL o« e vane  [WATER CONTENT (z)  ° 1 (%)
172.5 Ground Surfoce 7] E :u_ﬂ 20 40 60 80 100 20 40 60 KN/ {oR 8A 1 oCL
0.0 {4/ ] :
Hetarogenesous mixture of tép T e
Clayey Sitt, Sond and Grovel g,
{Glocial T} :/’, 2|85 ] 12 Hrommsndm] 187 |1 5 39 55
B ] ;»; { ENEN D 170
Grey ‘f
Al 4185 | 2
SHIf to Vary Stff S RERKD ) 231 12 28 a8 2¢
iol 158
12 EREIRD
4
M 4]
!
7 17
165.6 140155 166
6.8 /;,
Py
,/ 8 | 88 g 2
/ I .
" 164
Cloyey Silt io Silty Cloy % /
{Locustrine) 1% ER L 2 pro—di 197 |2 8 57 53
St ,;» o
] ¥
i3 IENE
//
i
: /, 11] S8 9 160
i
e’
VA2 ss 1 9 2 WP ¥ 180 fo 2 53 45
158.0 158 +
14.% -
e ss | 22
Slity Sonid, !
troce Cloy 15! 156
Compact to Dense LT
LTl ss | 43 154
152.7 iRy
19.8 ;
Heterogeneous mixture of 4 152
Clayay Silt, Sond ond Gravel 4
{Glocial i) b1 15 | ss | 35 & 232 }16 31 40 13
Hord L
149.6 F 150
229 13l
5o it to Sity Sond LT
sag\day Csia; ¥ san Jl16] 85 | 48 148
troce Grovel kI 1o
Vary Dense it
L%l 146
M7t 58 | 730 /1sem 1 23 B2 14
Im 144
e ] S5 | 120 | /15em ,
142,0 id ] id
%05 Continued Continued

23 5, Numbers refer to
Sernsltivity

20
1505 {%) STRAIN AT FAILURE
10



Ministry of
Transportation Faundation Design

Ontarlo
RECORD OF BOREHOLE No 1 zor2 METRIC 18
W.P, .. 369-87-04/05 LOCATION CO-ORD'S: N _4 B44 689, £ 292 7957 ORIGINATED BY_MM. .
DIST .6 HwY _407 BOREHOLE TYPE _HS_AUGER COMPILED BY _MM,
DATUM _GEQDETIC DATE JULY 16, 1990 CHECKED BY. 8.1 _
SOIL PROFILE SAMPLES | G | o | Sreeic e gL IRATION NATURAL e
:2% 3 ISTANCE PLO Z___‘_ PTG 'é%',f;'}nmf tmm E% REMARKS
g wl*Fsl v KA L A A L B w w | 3@ &
il =
ELEV DESCRIPTION El&|w|3|25| & [sHrar STRENGTH WP " F | orAN SIZE
DEPTH =lE|E | > | 85| % |o unconene + FIELD VANE 4 |DISTRIBUTION
. g: 2" o | EOL D | CUCK TRIAXAL X LAB VANE WATER CONTENT (%) 3 (%)
20! f Continued o ? g | 20 40 60 80 100 20 40 60 | kN/mlr sA sI CL
141.6 [ A ) ]- 191 85 | 120§ /Bem oH

30.9| End of Horehole

+ —~Water toble not
estoblished

+3 5, Numbers rofer to

20
* X7 Senaliivity 151{;5 (%) STRAIN AT FAILURE



Ministry of
Trunsportation

Ontoris

Faundelien Oesigr

+3 x&, Rumbers refer to
7T Sunaltivity

20
154%-5 (%) STRAIN AT FAILURE
1

RECORD OF BOREHOLE No 2 1or2 METRIC 19
WP, _ 369-87-04/05 LOCATION CO-ORDS: N 4 844 673, £ 209 814 ORIGINATED BY.MM. ...
DIST__B HWY 407 BOREHOLE TYPE _HS_AUGER COMPILED BY MM,
DATUM _GECDENIC DATE JULY 16, 1990 CHECKED BY B
SOIL PROFILE SAMPLES ﬁm 3 | R or o AToN ey S R R
< o Peme wostue =
5 o |ZE| 9| 20 4 e s o JOT e ST 28 &
ELEV oF @l w|3185] & [sHEAR STRENGTH wPa P o] % |cra sz
EFTH SCRIPTION 2] | 5182 5 |ovvcowmen  + meo vane , |oisTRizUTION
£(2 - £8 = e quick TR % LAB VANE IWATER CONTENT (%) s (%)
173.2 Ground Sutfoce ” 5 o 20 40 60 80 100 20 40 60 KN/ lar SA §1 CL
0.0 ’ f fj’
Heterogeneous rnixture of ﬂf* 1 S8 S0 174
Clqya?r Silt, Sand and Gravel 1 ¥
{Glatlot THT) z;, 55 | 22
;a;, 3[55 ] 23
_Brown ] Aﬁi 4185 23 170
Gre; A
: Y P sTss T
SHIF to Very Stiff 15/
\67.8 §¢ RSN -
5.3 4 f
Cloyey Sitt to Silty Cloy :/, 7155 13 -
{Lacustrine) xf/ 156
A
/: B| S5 | 6 "
’/
Firm to Sttt ,; sy 164
7 ¥
fgt
0] 55 1 6
w/ f 162 b
i
: %/ RER IR 2
nﬁf 160
.
,; : 12] S5 | 4 R
ig!
/’ 15| 55 | & 158
1 42
A
1A
156.4 1
16.8 %V 156
Heterogeneous risture of 4 /",
Clayey “Silt, Sond ¢nd Crovel E//
(Glacial i) ; 14| 855 1 17
é"’/ 154
rel
SHff to Very Stiff /
]
/| 152
135 [ 55 | 14
v
1/'; 161 55 [ 22 150
7
aﬁ"
1481 A" M
75 1§ 148
Sondy Silt to Silty Send L
Troce Cloy «
Very Dense b : y 146
bl | 17 ] 85 124
IR RN 142
142.7 ’4 181
05 Continued Continued




Ministry of
Transporiation

Ontorie

Foundation Dwsign

W.P, 369-87-04/05

LOCATION

DIST 6 HWY _407

DATUM _CEODETIC

RECORD OF BOREHOLE No 2 2 OF 2

CO~ORDS: N 4 844 673 £ 797 B4

BOREHOLE TYPE HZ AUGER

METRIC 20

ORIGINATED BY_MM.
COMPILED BY ..MM,
CHECKED BY __B.L

L] DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES Qm 2 | RESeTaNcE PLOT ; v o | 5 | ewarks
- %) il =
= o |F5| @ 20 40 60 g o [ON cmwme U ZE &
O] - d P
ELEV CESCRPTION =18 w|3|25] & [sHear strencTH ko Fe | F CRAIN size
SEPTH =l ZE| > = | © UNCONFINED + FIELD VANE RIBUTION
DEPTH 215121881 5 1. QUOK TRAXAL  x LaB vang | [WATER CONTENT (z) 7 ()
. = > 10 o) 3
| Continued & 2 v 20 40 60 80 100 20 40 60 | «N/rilgrsa st ocL
142.3 | Ad bl 1o s5 1197

30.5 | End of Borehole

5 . Rumbars refer to
" Senstivity

20
1595 (%) STRAIN AT FAILURE
10




Ministry of
Transportation

Foundotion Deslgn

Ontorla
RECORD OF BOREHOLE No 4 1or2  METRIC 21
WP, __389-87-04/05 LOCATION Co—ords: N 4 BAd 6538, F 797 8304 ORIGINATED BY..MM,
DisST__6 HWY _407 BOREHOLE TYPE _HS AUGER COMPILED BY _MM.
DATUM _CEODETIC DATE JULY 16, 1990 CHECKED BY...Bd
= Wi ] DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES he = RESISTANCE BLOT NAT‘UI‘GAL: - % REMA
L - 52| 8 20 40 60 80 oo |AT  cwor | BG RS
Sla faf g - , ) A A i wp w vt Py &
ELEV DESCRIP il w g 25| & |SHEAR STRENGTH kPa L — GRAIN SIZE
DEPTH ESCRIPTION 2121 2| > 188 % |o unconeme + FIELD VANE T v [DISTRIBUTION
‘ g2 5 1 &S] 2 o auex sy x e vane WATER CONTENT {%) s %)
173.0 Ground Surfoos vi s o 40 80 80 100 20 40 60 kN/ri lor sA 81 oL
0.0 % . :
Heterogereous mixture of ‘4,, s T5%
Cloyey Silt, Sord and Grovel 1/ S5 172
{Glacion Tir) : 4 2 | ss 21 .
gw;’, 3 [ 55 | 28 A — 198 o 13 34 853
‘/ 170
Brown Al 4 | 88 | 38
_____ rrp— .
Grey ‘;; 5 ss | 33
£
/ -
SHHf Lo Hor éy;ﬁ: 6 | 55 ET] 168 okl 2.4 {2 19 59 20
11
i
:/’ 7 55 16
Vgt 166
<
2/
164.8 AL
8.4 i 1yl
A 164
Cloyey Sit to Sitty Clay A5 55 | 1o i
{Locustrine) 1 /;
Firm to Sttt 1!
SO 182 207 |+ 10 87 s
l/’
/f
searms of aiit r/f 111 58 | 53
truce grovel i
verty datige ’/ ’ 160
Y
TS5 T 4
L/
i’/’
A 158 :
/: 13 S5 | 4 Hro-d 19.3 0 1 55 44
;//
//
/]
1555 Y 1155 ] 6 156
7.5 1%
Heterogereous rmixture of ” 15, 35 | 14
Clayey "Silt, Sand and Srovel 3 154
{Glacial 1) L
16 855 | 8 o
]
A 152
pli7] 85 |
]
150.1 %
228 gl 150
&
1S_undy g‘:ﬂ\ to Silty Send 11
race Ciey L
1 13
Very Loose to Very Dense R 818 148 ° 9% S
(s ss | 3
L 148
LM 70 7S5 | 120 ] /28em
U Zss [g0] sesem| 144 3 30 55 12
142.5] '4 -] .
30.8 . -
Continued o3 5, Numbere refer to Continued

" Sunxitivity

20
1505 (%) STRAIN AT FAILURE
10



Miniatry of
Transpertation

Foundation Design

Ontarlo
RECORD OF BOREHOQOLE No 4 2 0F2 METRIC 22
W.P. _ 369-87-04/05 LOCATION Co-ords: N 4 844 6538 £ 292 B304 ORIGINATED BY MM.
DIST & HWY _407 BOREHOLE TYPE _Hb AUGER COMPILED BY MM
DATUM _GEQDETIC DATE JULY 16, 1680 CHECKED BY ..Bl
SOIL PROFILE SAMPLES | & o | R SONE RENETRATION NATURAL -
Fnl 3 PLASTC  yosture Wouo | T REMARKS
=21 o Lt CONTENT  WNIT 3]
& @l*a] Y[ 2 0 o & W 1, v o ow | 3G &
e -
ELEV Ty w é 25| & |SHEAR STRENGTH kPa [N = | GRAIN SIZE
DEPTH DESCRIPTION 212 E | > | 88| & | unconemen + FIELD VANE 5 |DISTRIBUTION
. |z 5 | EO| 2 | ouex AL x 148 vane WATER CONTENT (% 3 (%)
J Continued t E o 20 40 60 80 100 20 40 60 | kN/m|gr sA S cL
142.1 ! H 22| 55 | 120]/8em
30.9 End of Borehole
» —Woter level not
established
+.!' x5 . Numbers refer to

" Swnsitivity

20
1545 (%) STRAIN AT FAILURE
10



Mintatry of
Trarspartation

Foundotion Design

Ontarla
RECORD OF BOREHOLE No 5 1or2  METRIC 23
WP, ..368-87.04/05 LOCATION Co-ords: N 4 844 6768, E 207 78357 ORIGINATED BY_ MM,
DIST__ 6 HWY 407 BOREHOLE TYPE HS AUGER COMPILED BY __MM.
DATUM _GEQDETIG DATE dULY 16, 1690 CHECKED BY _ 8.
' T | DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES é o Rgg:‘sufk"(;g piorﬁ al HATURAL - ’f REMARKS
21 9 Wi Goer i | B
5 n EF- 2R 20 40 60 80 100 vo o w Z5 X
o« =1
ELEV DESCRIPTION & u g § 2= § SHEAR STRENGTH kPa ——— = D?sn'téérn Us]!lzozN
GEFTH A > 1 8&| & |0 unconmnep + FIELD VANE v
127 |5 | B0 5 |oouck maxww  x uam vane [WATER CONTENT (%) S 3
172.5 Ground Surfoce " = z 200 40 60 B8O 100 20 40 60 JkN/mlgr sA S CL
0.0 g r,
. -
Gy St Sand e vt s I tre—t— 0 9 360
{Glaciol Til) :/, 218 | 5
WBJJ.?‘!,',‘“..........._...;';; 3| ss | 35 170
Grey ‘; 4 1 55 ] 24
%
Very Siff to Hord : (ff 5185 | 2 -
¥ol e | 55 [ 18
e
/)
165.6 2 AR R 166 oy 7 16 39 38
6.9 , };/
. LA
Clayey Silt 1o Silty Cloy ,;, 8158 ] 14 — 0 11 38 53
{Locustrine) { /’ 164
) 4 /’
A1 9 (55 | 10
M /;
SHiff :/’ 162
,; Aol ss | 1
% //
A
A1 111 85 9 160
’ ¥
f/’
¢!
12155] 9
¢ 158
i;’ .
AT131 85 | 10 Ho U 15 45 40
Wi
155.7 4 156
16.8 4
1
Gy S S 2 o ’
Vi ilt, Mg vl
' 14 5 154
{Glaciot Titl) y 3.2
Very Shff 1
. i1
2 152
4
bi15] 55 | 24 o~ 25 29 32 14
; 150
7
s
¢l
6] 55 | 23 148
126.8 5
5.9 TS "
Sordy it to Sity Sand *RE 5
‘?n:ce 'gl‘g;! bl
r L]
Very Dense 1y 17 | S8 | 1201 /25em 51 27 12 10
o] 144
142.0 ’4 13 ;4
30.5 Continued Continued

+5 5, Numbers refer fo
' Sensitivity

15?-5
10

(%) STRAIN AT FAILURE




Ministry of
Tronsportation Feundation fwsign

Ontario

RECORD OF BOREHOLE No 5 2 OF 2 METRIC 24
W.P, __369-87-04/05 LOCATION Co—ords; N 4 844 6768 E 292 783.7 ORIGINATED BY.MM.
DIST i HWY 407 BOREHOLE TYPE _H3 AUCGER COMPILED BY _MM.
DATUM _GEODETIC DATE JULY 16, 1990 CHECKED BY __ BJ.
SOIL PROFILE SAMPLES | & LT | DYNANIC CONE BENETRATION
,; " 3 RESISTANCE PLOT 2&_‘__‘ PLASTIC :am Loun ,...'-;E REMARKS
z il CONTENY  \WT =0
S W =1 20 40 60 8O 100 w " w | 38 &
'M‘ n: — L L 1 H P
ELEV - ol w| 3| 25] & [SHEAR STRENGTH kP P ] F L GRAN S1ZE
SR DESCRIPTION 2121 2| |88 T |o unconrmen + FIELD VANE v |DISTRIBUTION
. elz o | 0| 2 |eouck raxay  x e vane  [WATER CONTENT (% 4 &
[ Continued 7 E o 40 60 80 100 20 40 60 | KN/rmi|crsa & cL
LI Ad LT 1s] ss | 210]/25¢m

30.9 End of Borehole

3 5. Numbers refer to 20
+ H
. X Sansitivity 15;%5 (%) STRAIN AT FAILURE



Mintuiey of

Transportation Foundotion Design
Cntoria
RECORD OF BOREHOLE No 6 1orz  METRIC 25
WP, _369-87-04/05 LOCATION Comords; N_4 Ba4 €615 F 292 789.3 ORIGINATED BY_MM.
pisT...8 HWY 407 BOREHOLE TYPE _HS AUGER COMPILED BY
DATUM _SEQDETIC DATE SULY 16,1990 CHECKED BY ..
SOIL PROFILE SAMPLES [ & | o | OfWAMC CONE PERETRATION —
Eo| 2 2. e wosmee b0 | 5 | REMARKS
5l B EI 20 40 80 B0 w0 | - vET T EF X
.,,J —— L 1 1 L
ELEV DESCRIPTION ElElw |3 25| & [SHEAR STRENGTH kPs LS BRI [P
DEPTH =212 | F1388] & |ouwonmed  + mew vane y [DISTRIBUTION
ﬁ z - %U z * QUILK TRIAXIAL * LAB VANE IWATER CONTENT (%) 3 (%)
172.7 Ground Surface in £ z 200 40 60 80 100 20 40 60 | kN/mi|gr sA StoCL
0.0 '
r
Heterogerimous mixture of / 1,88 §
Clayey "Silt, Sord wnd Grovel
(Glaciol T} T4 285513
iv”, 31855 ] 17 170
Brown ‘5‘ 4 | SS 20
________ 1A 4
Grey s TS T
Firm to Very SHff 4;/ 188
167.4 :,}": 1.3 ?z
5.3 4 §
seom of nltt?/ 7] 8§ 10
2 /V 166
]
Cloysy Siit to Silty Clay :/ g
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Minlstry of
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RECORD OF BOREHOLE No 6 20r2  METRIC 26
W.p, _389-87-04/05 LOCATION Cozords: N 4 B44 661.5, FE 292 799.3 ORIGINATED BY_MM.
DisT 6 HWY _407 BOREHOLE TYPE _HS AUGER COMPILED BY ..MM,
DATUM _GECDETIC DATE JULY 16, 1990 CHECKED BY__ Bl
3 ul | GYNAMIC CONE PENETRATION
S0IL PROFILE AMPLES wd
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'RECORD OF BOREHOLE No 8 tor2 METRIC 27
W.P, _369-87-04/05 LOCATION Co—ords: N 4 B44 641 £ 292 818 ORIGINATED BY_MM.
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RECORD OF BOREHOLE No 8 20r2  METRIC 28
W.P, 369—B7-04/05 : LOCATION Co—ords: N 4 B44 G4l E 292 818 ORIGINATED BY _MM.
DIST 8 HWY _407 BOREHOLE TYPE _HS AUGER COMPILED BY _ MM
DATUM _GEODETIC DATE JULY 16, 1980 CHECKED BY__ Bl
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RECORD OF BOREHOLE No 9 10F 1 METRIC 29
WP, . 369-B7-04/05 LOCATION Co—ords: N 4 844 7027 F 207 822.3 ORIGINATED BY. MM,
DIST__ 6 _ HWY _407 BOREHOLE TYPE _HS AUGER COMPILED BY . MM,
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Ministry of
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RECORD OF BOREHOLE No 10 1 0F 1 METRIC 30
W.P, __369-87-04/05 LOCATION Co—ords; N 4 844 6815, £ 292 BA2.8 ORIGINATED BY_MM.
DIST 8 HWY _407 BOREHOLE TYPE .HS_AUGER COMPILED BY MM
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RECORD OF BOREHOLE No 11 10F 1 METRIC 31
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.. -Cumming Cockburn Limited

" Consulting Engineers and Plas REC L
2 RECEIVED
May 7, 1991 ,
MAY % 190t
4619-1 R
CENTRAL REGION
STRUCTURAL SECTION
Ministry of Transportation el & A - Erictionad :
Central Region £6 4 o %b‘j
Structures Section Y 4 di feﬂ . e
4th Floor, Atrium Tower ) i ’6‘[’7 £ W
1201 Wilson Avenue e - ¢ :
- Downsview, Ontario K. & 8 sl %&q
MM 1B 7 Nampuaharons Fomeded co -@%

SR
oo : Armacd. G.4. e
s & m%

Attention: Mr. J. Lam, P. Eng.
Project Manager

Dear Sir:

Re:  Highway 407 and Eighth Line Bridge Structures 5,
WP-369-04 (E.B.L.) and - 05 (W.B.L.) -0E-of

General Arrangement Drawing

Please find enclosed, as requested, eight (8) copies of the general arrangement drawing for the above
noted project. The general arrangement drawing has been revised to account for the comments
which were received from yourself through telephone conversations held with myself on March 28,
1991 and April 2, 1991, and by fax on April 5, 1991. The comments received by telephone are as
follows. '

Comments received on March 28, 1991:

D Only one general arrangement drawing is required for both the E.B.L. and W.B.L. structures.
Only the south elevation is required.

2) Under the notes section, the concrete strength of the prestressed girders should be 40 MPa,
"Remainder ........ 30 MPa" concrete strength note should be added. The bearing seat note is
incorrect and should be changed to reflect that as described in the Structural Manual.

3) In the lower right hand title block all revisions should be eliminated and "8’ should be noted
beside ‘O.H.B.D.C., as well as "CLASS A’ beside 'LOAD'.

4) The Structural office thinks that 8 CPCI 1200 girders can be used instead of 10 CPCI 1200

girders on each structure. This should be checked to see if this is the case, and is so0, the
general arrangement drawing should be revised to suit the change in the number of girders.

/2

145 Sparks Avenue, Willowdale, Ontario M2H 255 Telephone (416) 497-2929/Fax (416) 497-0298
Hull, Ottawa, Brockville, Kingston, Toronto, Waterloo, London
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memorandum «

To: V.F. BOEHNKE Date: 91 04 18
Head, Structural Section
4 th Floor, Atrium Tower

-

Att:  J.K LAM

From: Foundation Design Section
Room 315, Central Building

Re: Eight line overpass EBL and WBL

WP 369-87-04/05, Site 24-654
District 6, Toronto

Comments concerning the preliminary General arrangement drawing are as

follows: '

1. Final foundation investigation report specifies piles should be
driven down further than indicated on this drawing. See table
below:

: Estimated Pile Tip
Pile Type  Bearing Capacity Factored Capacity Elevation (M)
at SLS TY.I(kN) at ULS (kN) EBL WBL
HP310x110 1150 1600 144+/- 143+/-

Also note, the installations of piles shall be controlled and monitored
employing the Hiley Dynamic Driving Formula driven in accordance with
MTO standards, assuming an ultimate capacity of 3450 kN.

We apologize for the delay in sending our comments on the General Arrangement
Drawing.

If you have any questions, please do not hesitate to contact this office.

ARTIN LI

M. Michalek

Jr. Foundation Engineer
For

Dr. B. lyer, P. Eng.

Sr. Foundation Engineer

7540-1478 (Rev. 10/ 89)
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