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= e PETO MacCALLUM LTD.
g 165 CARTWRIGHT AVENUE, TORONTO, ONTARIO MS6A 1V5
CONSULTING ENGINEERS ‘Phone (416) 789-4105

Job No. 82 F 18 March 29, 1982

Ministry of Transportation and
Communications

Pavement and Foundation Design Section
Room 315, Central Building

1201 Wilson Avenue

DOWNSVIEW, Ontario

M3M 1J8

‘Attention: Mr. M. Devata, P.Eﬁg..
Senior Foundation Engineer

Dear Sirs:

Re: Geotechnical Investmgatlon
Proposed Albion Road Underpass Structure
at Highway 427, W.P. 153-80- 03, -
District 6 (Toranto) Central Region

We are pleased to present our report for the geotechnical
investigation carried out for the underpass structure
referenced above, as authorized in Agreement No. 4242-9081~208.

The attached report provides complete details of the field
and laboratory work carried out, the soils and groundwater
conditions encountered at the proposed bridge site and

engineering discussion and recommendations for foundation

design and construction.

The stratlgxaphy encountered at the bridge site generally
comprises thin surficial topsoil over a major competent
silty clay to silty sand glacial till deposit extending to
about 16.1 m below grade, underlain by very dense sand.

@ MEMBER OF THE ASSOCIATION OF CONSULTING ENGINEERS OF CANADA
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subsurface conditions are favourable for the use of spread
footings to support the proposed bridge structure. However,
various alternatlve foundatlon schemes, which are particularly
applicable to supportlng the abutments are discussed. These
include supporting structures on a Granular 'A' engineered
fill, augered concrete caissons oOr driven piles.

The report presents parameters for design of abutment walls
and approach embankments and discusgses situations that will
be encountered during the bridge construction including’

excavation slopes and groundwater control.

We believe this report has been completed within our terms
of reference and trust the information presented hereln is
sufficient for your present requirements. Should you have
any questions, or when we may be of further assistance to
you during the construction phase of the project, please do

‘not hesitate to contact our office. We appreciate this

opportunity to be of service to the Ontario Ministry of
Pransportation and Communications.

Yours very truly
PETO MacCALLUM LTD.

BRG/jad Brlan R. Gray, P.Eng.
‘ Manager, Geotechnical Services
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1. INTRODUCTION

Peto MacCallum Ltd. was authorized by The Ministry of
Transportation and Communications, Agreement No. 4242-9081-208
to carry out a geotechnical investigation at the site of the
proposed Albion Road underpass structure at Highway 427,
located between Steeles Avenue and the CNR tracks in

' Etobicoke, Ontario. The subject project is part of a

northerly extension of Highway 427.

A summary of the proposed development plans was provided in

a COpY'OfVThe Ministry of Transportation and Communications
internal memorandum to Mr. M. Devata, dated December 7, 198l
and accompanying Preliminary Site Plan Drawing No. X~-81197-G2.

The proposed underpass will be twin two~span‘structures,

each about 26 m long, with provision for future widening.
Albion Road will be relocated some 25 m south of the existing
Albion Road alignment location. Approach embankments up

to 9 m in height are proposed to carry Highway 427 over

‘Albion Road which will be relocated close to its existing

grade.

The purpose of this investigation is to determine the sub-
surface soils and groundwater conditions at the proposed
construction site and based on this informatioh to comment
on and provide geotechnical eﬁgineering recommendations
pertinent to the design and construction of the proposed
AlbionARoad underpass structure at Highway 427;



2. FIELD WORK

The scope of the present investigation was established based
on the subsurface information available in the general area,
particularly from MTC investigations for other structures in
the Highway 427 proposed extension, and generally competen£
glacial till soils were anticipated.

A total of six (6) boreholes were scheduled for the proposed
underpass structure, two along each of the pier and abutment
lines. Two deep and four relatively shallow boreholes were

planned.

The field work was carried out during the period of
February 17 to 19, 1982, at the locations shown on the
appended plan. The holes were extended to a depth of 9.39
to 18.57 m below existing grade using a CME-75 Nodwell
mounted drillrig equipped with continuous flight hollow stem
augers, suppl;ed and operated by a specialist drilling

contractor.

Representative samples of tle overburden were obtained at
frequent intervals using a conventional split spoon sampler
in conjunction with standard pehetration tests. Relatively
undisturbed samples of the cohesive soils encountered at the
site were recovered in thin walled Shelby tubes. Dynamic
cone penetraticn tests were carried out from the ground
surface in two (2) boreholes. ’

The groundwater conditions in the open boreholes were

‘closely monitored during and on completion of drilling.

Piezometers were installed in two (2) boreholes and monitored
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to determine the stabilized groundwater conditions. Details
of the piezometer installations are described on the
appended Record of Borehole sheets 1 and 5.

The field work was supervised throughout by a member of our
engineering staff who directed the drilling and sampling

’ operations, documented the soil stratigraphy encountered,

monitored the groundwater condition in the open boreholes,
detailed the piezometer installations and cared for the

recovered samples.

The location and ground surface elevation at the boreholes
were established in the field by Peto MacCallum Ltd. The
following geodetic benchmark, provided by The Ministry of
Transportation and Communications was used as a reference

for vertical control:

E~BM 1010 -~ elevation 173.217 (metrmc),
Tablet in centre at north end of
west concrete pier of bridge over
CNR tracks on 2lbion Road, 1.16 m
above ground level. (benchmark
elevation has been adjusted per
information from MTC).

3, L ABORATOQRY TESTING PROGRAMIE

All the recovered samples were brought to our laboratory for
detailed visual examination and routine testing to confirm

field classifications.
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The following tests were conducted:

Record of
Moisture content on all samples Borehole Sheets
Six (6) Atterberg Limits ' Table I
Three (3) "Quick” Triaxial Compression
tests . _ Table II
One (1) pH and Sulphate Content on
Groundwater Sample Table III
Five (5) Grain Size Analyses tests Figures 1 to 4

4,  SITE DESCRIPTION, SUBSURFACE SOILS AND GROUNDWATER CONDITIONS

‘The site compriées relatively flat open fields and slopes

gently down in a north to south direction. The site was
snow covered at the time of drilling. Existing Albion Road
is raised about 0.5 m about the surrounding area.

Reference is made to the appended Record of Borehole sheets
for details of the field work including soil classifications,
inferred stratigraphy, standard penetration 'N' values,
dynamic cone penetration tests, the resuvlts of laboratory
undrained shear strength testing, groundwater observations

in the open boreholes and installed piezometers, laboratory
moisture content determinations and Atterberg Limit test
results. Summarized subsurface profile conditions are shoWn
on the appended drawing.

The stratigraphy at the Lridge site generally comprises
surficial topsoil overlying a maior glacial till deposit
comprising shallow silty clay of intermediate plasticity
grading to silty clay of low plasticity and then to
silty sand with depth. The deepest borehole encountered
very dense sand at a depth of 16.15 m.



4.1 TOPSOIL

surficial topsoil, described as dark brown silty clay with

relatively low organic content, was found to a depth ranging

from 310 to 760 mm in all the boreholes.

4.2 SILTY CLAY OF INTERMEDIATE PLASTICITY (GLACIAL TILL)

8ilty clay glacial till of intermediate plasticity was
contacted in all the boreholes under the topsoil, and
extended to depths of 2.13 to 3.66 m below ground surface,
about elevation 169 to 170. This stratum was typically
described as very stiff brown silty clay with sand, trace of
gravel, fissured, thin fine sand layers. Based on the
standard penetration test 'N' values the consistency,
locally, ranged from firm to hard.

The results of three (3) "Quick" triaxial compression tests
on this stratum are shown in Tabie II and on Records of

Borehole 3 and 6, and indicated shear strengths of 99, 154,
and 204 kPa, a very stiff consistency. Wet unit weights of
the triaxial test specimens ranged from 20.1 to 20.9 kN/m’.

Atterberg limits on four (4) samples of the silty clay are
shown on Table I, and indicate liquid limits ranging from 32
to 49, plastic limits from 16 to 22 and plasticity indices
from 15 to 27, all typiéal of a plastic clay soil of inter-
mediate plasticity (CI). Natural moisture contents were as
high as 26% directly under the topsoil, but generally the
silty clay stratum showed moisture contents of 18 to 22%,
about the plastic limit, typical for over-consolidated
clays.

A grain size distribution curve of the silty clay is shown

on Figure 1.
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4.3 SILTY CLAY OF LOW PLASTICITY (GLACIAL TILL)

The silty clay till of intermediate plasticity graded to

a silty clay glacial till of low plasticity in all the
boreholes at depths ranging from 2.13 to 3. 66 m, and ex-
tended to depths of 4.88 to 7.01 m, about elevation 168. 04
to 165.31, sloping down in a north to south direction.

This stratum was typically-described as brown to grey

silty clay with sand, trace gravel; fissured, thin fine
sand layers. Based on the standard penetration test 'N!
values, the consistency ranged from hard to very stiff.

Atterberg limits are shown in Table I and indicate a liquid
limit of 23, a plastic limit of 16, and a plasticity index
of 7. Natural moisture contents for this stratum were ‘
typically 10 to 12%, well below the plastic limit indicative
of the over-consolidated state of this stratum.

A unit weight‘determination on a silty clay specimen showed
a wet unit weight of 22.2 kN/m®, typical for hard glacial
£ill soils. A grain size distribution curve is shown on

Figure 2.

4.4 SILTY SAND (GLACIAL TILL)

gilty sand glacial till underlay the silty clay in all the
boreholes, at depths from 4.88 to 7.01 m, and was not fully
penetrated ex¢e§t in borehole 1, at a depth of 16.15 m,
elevation 156.17.

This stratum was described as grey silty sand, fine to
coarse, with gravel. Based on the standard penetration test
'N' values, the relative density was very dense throughout.
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A unit weight determination showed a value of 22.4 kN/m?,
typical for dense glacial till soils. An Atterberg Limit
determination confirmed the non-plastic nature of this silty
sand glacial till soil. Natural moisture contents were
typically 7 to 10% in the upper part of the stratum and as
high as 12%, at depth, below the groundwatér level.

Typical silty sand glacial till grain size distribution
curves (2) are shown on Figure 3. '

4.5 SAND

The deepest borehole 1, contacted sand at a depth of 16.15 m,'

elevation 156.17 and this ‘stratum was not fully
penetrated at the termination depth of the borehole, 18.57 m.

. This stratum was described as grey sand, fine with silt;

cccasional thin layers of silty clay. Based on the standard

penetration test 'N' values, the relative density was very

dense .throughout.

A typical sand grain size distribution curve is shown on

Figure 4.

4.6 GROUNDWATER

The groundwater conditions observed in the boreholes during
and on cbmpletion of drilling, and the piezometer readings
afterward, are shown on the individual Record of Borehole
sheets. Generally, on completion of drilling most of the
boreholes indicated a depth of groundwater below about 8 m.
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Subsequent readinés in the piezometer installed at 18.0 m
depth in borehole 1 indicated a groundwater level at 5.3 m
(elevation 167.0). The piezometer in borehole 5, at a depth
of about 9.0 m, indicated a groundwater level at 2.38 m;
however, it is suspected that this may be due to perched

water infiltration.

5,  ENGINEERING DISCUSSION AND RECOMMENDATIONS

The structure to carry Highway 427 over Albion Road is
proposed as twin two-span bridges, each about 26 m long with
approach embankments up to 9 m in height adjacent to the

s}:rueture .

The soil and groundwater conditions at the site are favourable
for the use of shallow spread footing foundations. However,
alternate foundation systems are described, and because of

" structural or economic considerations may be selected,

particularly for the abutments.

5.1 < SPREAD FOOTINGS

The piers and abutments for the proposed structure may be
supported on shallow spread footings’in the very stiff to
hard silty clay till of intermediate plasticity or if a
higher bearing capacity is required for the piers, on the
deeper hard silty clay till of low plasticity.

Considering the footing foundations at a minimum depth of
1.5 m below the existing ground surface, that is, below the
zone of seasonal effects, at about elevation 171.0, in the
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very stiff silty clay till, of intermediate plasticity

the factored bearing capacity has been determined as
outlined in the new Ontario Highway Bridge Design Code.
Based on the results of "Quick" triaxial compression tests
the factored bearing capacity at Ultimate Limit States (ULS)
is 375 kPa. Taking into account structure configurations,
and neglecting all transient loading, it is estimated that
settlement will be less than 25 mm for a bearing capacity at
Servicibility Limit States Type II (SLS) of 250 kPa.

If higher spread footing bearing capacities are required for
the piers, foundations can be placed on the hard silty clay
of low plasticity at about elevation 169.5 to 168.9. The
factored Ultimate Limit States bearing capacity on this
stratum is 500 kPa. Since the hard till soil is relatively
unyielding, the Servicibility Limit States Type I1 bearing
capacity will be much larger; therefore, the ULS bearing
capacity of 500 kPa controls.

Because of the high 9 m approach filis, it may be advantageous
to consider shallow abutments supported on a section of
granular £ill in the approach embankment. The Sﬁandard MTC
method of constructing abutments on compacted fill embank-
ments with a Granular 'A' core is shown on appended Figure

5. Abutment footing design can be based on a Servicibility
Limit States Type II bearing capacity of 300 kPa, considering
a settlement of about 25 mm. The Ultimate Limit States
bearing capacity for the dense compacted Granular 'Af is
estimated to be 750 kPa. If this method of abutment design
and construction is adopted, all materials and methods of
construction should conform to curreat MTC Standards.
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5.2 DEEP FOUNDATIONS

Wwhile the foundation soils are generally competent for
shallow foundations, there may be structural or economic
reasons for utilization of deep foundations, and the
following types are suitable for this site.:

5.2.1 Augered Caissons

Concrete filled augered caissons founded in the under-
lying very dense silty sand till are an acceptable type
of deep foundation. |

,Cohsidering a penetration of one caisson diameter into
this very dense stratum, the presumptive factored
bearing capacity at Ultimate Limit States is 1,000 kPa.
Becaﬁse of the relatively unyielding till foundation
soil, the Servicibility Limit States Type -II bearing
capacity would be much larger, and would therefore, not

control.

Considering augered caissons at the pier location,
boreholes 3 and 4 indicate a founding elevation of
about 165.0. Groundwater is not expected to pose any
major problems based on the borehole data.

Downhole inspection from within a temporary liner is
recommended to verify the competency of the founding
surface and to confirm that the base is properly

cleaned.



5.2.2 Driven Piles

Alternatively, driven piles may be uéed to support the
bridge structure. Based on the subsurface strati-
fication and the two (2) dynamic cone penetration tests
carried out in boreholes 1 and 6, it appears that
displacement type piles would be difficult to drive.
Therefore, if piles are considered, a suitable type
would be a non-displacement type such as steel H-pile

~driven into the underlying very dense silty sand till.

A steel H~pile driven to practical refusal into the
silty sand till could be designed on the basis of its
factored structural capacity.

For estimating purposes, it can be assumed that steel
H-piles will penetrate approximately 5 m into the very
dense silty sand till to about elevation 165 to 163,
sloping down in a north to south direction.

The piles should be driven with a hammer of sufficient
energy to attain the required capacity, and a pile load
test should be carried out at the start of construction
to verify that the required pile capacity is being
obtained with the contractor's equipment and construction

procedures.

The installation operations should be inspected on a
full time basis by qualified geotechnical personnel to
ensure uniformity of set, founding elevation, alignmént,
plumbness. as well as proper splice welds.
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5.3 ABUTMENTS

Both closed and open ended type abutments are feasible
depending on spacial limitations and the bridge design

chosen. Abutment walls should be designed to resist the
unbalanced lateral forces acting on the wall. In this

regard, provided that MTC standard practice is followed
involving the provision of free draining granular backfill
and the installation of weepholes or weeping tiles behind
the wall to prevent the build up of hydrostatic pressures,
design can be based on the’fallowing geotechnical parameters:

Friction angle of compacted granulax
backfill, g = 30°

Friction angle between aranular £fill
and concrete, § = 24°

Adhesion between footing and‘silty clay

£ill of intermediate or low plasticity,50 kPa

Bulk density for compacted granular fill

‘behind the wall ,Y = 21.2 kN/m?

Alternatively,'lateral earth pressures for the granuiar
backfill can be determined from the Highway Bridge Design
Code, Section 6.6.1.2.2, using equivalent fluid pressures:
Ultimate Limit States (active state) 8.0 kPa/m
Servicibility Limit States (active state) 6.5 kPa/m

5.4 APPROACH EMBANKMENTS

The proposed construction will involve approach embankments
some 9 m in height. Prior to construction of the embankment,
or granular structural fill, all topsoil, and any obviously
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deleterious materials should be sub-excavated and the
exposed surface proof rolled to ensure at least 95% Standard

Proctor maximum dry density.

We recommend 1ongitudinal and transverse slopes of

2 horizontél to 1 vertical for the approach embankment.
Provided suitable borrow material is employed and MTC
standard construction procedures are observed, we do not
anticipate any slope or base stability problems. Standard
MTC slope protection involving seeding or sodding should be
observed to control erosion due to surface runoff.

5.5 CONSTRUCTION AND GROUNDWATER CONTROL

No real advantage is derived from comstruction of the

approach £ill in -advance of construction (surcharging the
site). However, the construction sequence of the approach
embankment should be designed so as to facilitate construction
of the foundation type that is utilized.

Excavation slopes should be cut at 1 horizontal to 1 vertical,
above a 1.2 m vertical height, subject to geotechnical -
inspection. All excavation should be carried out in
accordance with The 1978 Ontario Occupational Health and
safety Act. | ' .
Groundwater should not pose any special problems. Local
nuisance seepage or surface runoff that enters any proposed
excavation shuuid be handled readily by conventioral sump -

pumping.
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5.6 ANCILLARY CONSIDERATIONS

At the site for the proposed bridge, the resﬁlts of chemical
testing on one water sample (Table III) indicate a negligible
degree of soluble sulphate attack on buried concrete
structures. Reference is made to The Canadian Standard
Association, CSA Standard A23 and MTC Specifications for
recommendations regarding'the type of cement required.

| PETO MacCALLUM LTD.

S. Pilch, P.Eng.

8P/jad
Chief Geotechnical Engineer
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JOB NO. 82 F 18

- MARCH, 1982
TABLE 1 :
ATTERBERG LIMIT TEST RESULTS
Albion Road Underpass
. at Highway 427
NATURAL
' B WATER. ~  LIQUID PLASTIC PLASTICITY
BOREHOLE SAMPLE CONTENT LIMIT LIMIT INDEX
M. _No. D?P;TH R/ (L) (p) (Ip) REMARKS
) Am oo (=3
1 1 0.76-1.22 25 | 44 22 22 silty clay (CI)
3 2 1.52-1.98 22 49 22 27  silty clay (CI)
3 2 1.52-1.98 18 32 17 15 silty clay (CI)
.6 3 2.29-2.74 21 . 32 | 16 T 16 silty clay (CI)
1 4 3.05-3.50 2 23 16 .7 © silty clay (CL)
1

8  7.62-8.07 - Non-Plastic ‘silty sand -
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JOB NO. 82 F 18

~ MARCH, 1982
| TAZLE 11
"QUICK” TRIAXIAL COMPRESSION TEST RESULTS
Albion Road Underpass
at Highway 427
NATURAL DEGREE s '
, WATER  UNIT WEIGHT VOID OF CELL FATLURE  SHEAR
BOREHOLE  SAMPLE CONTENT  WET DRY RATIO - SATURATION PRESSURE STRAIN  STRENGTH
NO. NO. DEPTH _ (w) ) () (e) ®r) (©3) (c£) (T£) REMARKS
(m) (%) (kN/m%) (kN/m®) - RO (kPa) - (¥) " (kPa)
3 2 1.52-1.98 22.1  20.9 17.1  0.55 100 37.2 5.0 154 silty clay (CI)
17.9  20.6 17.4 0.5L 94 37.2 5.8 204 silty clay (c1)
49.6 5.2 99 silty clay (CI)

6 3 2.29-2.74 20.6 20.1 16.6 0.59 - 94
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. JOB NO. 82 F 18

MARCH, 1982
TABLE 111 \
‘PH VALUE AND SULPHATE CONTENT OF WATER SAMPLES
Albion Road Underpass
at Highway 427 '
BOREHOLE | SULPHATE CONTENT RELATIVE DEGREE SULPHATE
NO. . DEPTH pH VALUE pEm as 50, ATTACK ON CONCRETE

(m)

1 - 12.0 7.8 70 © 'negligible’
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S~
;”j‘mMN' - (L MINYY
/ e .9-...:: ‘.n._n,.a‘i.'d \
- / S e e T~
-~ / T (R A A AR RRY N ~
',\ / - :m'm-m'm‘*.; & & \ ) \
/'1/ 0’3"’\ “ .“ "l L Al ."-" 3:' » \2‘1
" EARTH FliLl * \ | >
’/",, L GRAMULAR ‘A’ - EARTH FILL ~
N
= ~.
X SECTION
L
L R | '
2 Al . __BUILD UP TO THIS LEVEL THEN
o , CONSTRUCT FOOTING
NOT TO SCALE S
> " ‘e
ST et MIN b
\liN"‘l'"”; ‘“..'“‘ ““"MMIN}\
“’<; TR N
E: SICHEEIP Il [T EARTH FILL
-~ =N B !
Ve  GRANULAR ‘A’
. AR
" EARTH FILL ‘ RANUL N\
. /" REMOVE T0PSOIL & SOFT MATERIAL N

| 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
TO CURRENT M,T.C., STANDARDS

3. CONSTRUCT CONCRETE FOOTING

4. PLACE REMAINDER OF GRANULAR 'A’ & EARTH FILL AS REQUIRED Fl1G. 5



EXPLANATION OF TERMS USED IN REPORT

N VALUE® THE STANDARD PENETRATION TEST [SPT} N VAWUE 15 THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD 3tmm ©O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE 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 PEMETRATION
ACHIEVED. AVERAGE N VALUE |5 DENOTED THUS H.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { $imm 0.D. 60° CONE ANGLE) DRIVEN BY 475 }
IMPACT ENERGY ON ‘A’ $12£ DRILL RODS. THE RESISTANCE TO 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 BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

ONSISTENCY ¢ COHESIVE 5015 ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH(CU) AS FOLLOWS:

[T ¢y tkral 0-12 12 - 25 25-50 | 50-100 | 100 -200] >200
VERY SOFT SOFT FIRM STIEF VERY STIFF HARD

DENSENESS ¢ COHESIONLESS S$OILS ARE DESCRIBED ON THE BASIS OF DENSENESS A$ INDICATED BY SPT N VALUES AS FOLLOWS:

{N (BLOWS/0.3m}} 0 -5 5-10 10 - 30 30 - 50 =50
VERY 1OOSE] LODSE | COMPACT | DENSE |VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTH.
RECOVERY: 5UM OF ALL RECOVERED, ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS 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 {R Q D, FOR MODIFIED RECOVERY, 15:

[ Reo (%) 0-25 25-50 | s0-75 | 75-90 | 90-100
VERY POOR|  POOK FAIR GODD | EXCEULENT

SPACING 50mm 50 ~ 300mm} 0.3m - Im tm - 3m =3m

JOINTING  |VERY CLOSE|  CLOSE | MOD.CLOSE|  WIDE VERY WIDE

BEDDING VERY THIN THIN MECIUM THICK  {VERY THICK]

ABBREVIATIONS AND SYMBOLS
FIELD SAMPLING MECHANICAL PROPERTIES OF 50IL
5§ SPUT SPOON TP THINWALL PISTON m, kpa™!  COEFRICIENT OF VOLUME CHANGE
WS  WASH SAMPLE 05  OSTERBERG SAMPLE C. i COMPRESSION INDEX
§ T SLOTTED TUBE SAMPLE B € ROCK CORE Cy 1 - SWELLING INDEX
B 5 BLOCK SAMPLE ) P H TW ADVANCED HYORAULICALLY Cq ) RATE OF SECONDARY CONSOUDATION
€S CHUNK SAMPLE P M TW ADVANCED MANUALLY <, mi/s  COEFFICIENT OF CONSOUDATION
T W THINWALL OPEN F S FOIL SAMPLE H m DRAINAGE PATH
. T, TIME FACTOR
STRESS AND STRAIN U Y%  DEGREE OF CONSOLIDATION
u,, kra PORE WATER PRESSURE " o, kPa  EFFECTIVE OVERBURDEN PRESSURE
Ty 1 PORE PRESSURE RATIO ' a kra PRECONSOLIDATION PRESSURE
o kro TOTAL NORMAL STRESS : . T kP SHEAR STRENGTH
o’ kpa EFFECTIVE NORMAL STRESS ¢’ kP  EEFECTIVE COHESION INTERCEPY
T kra SHEAR STRESS . ¢ we EFEECTIVE ANGLE OF INTERNAL FRICTION
o, .0;,0, kea PRINCIPAL STRESSES : £, kP APPARENT COHESION INTERCEPT
[ % LINEAR STRAIN Py ' APPARENT ANGLE OF INTERNAL FRICTION
€ ,€, .6 % ‘ PRINCIPAL STRAINS 7 kra RESIDUAL SHEAR STRENGTH
£ kea MODULUS OF LINEAR DEFORMATION T, kra REMOULDED SHEAR STRENGTH
G kPa  MODULUS OF SHEAR DEFORMATION - s, i SENSITIVITY = ,;2,,,
m 1 COEFFICIENT OF FRICTION !
PHYSICAL PROPERTIES OF SOIL

LA kglm"’ DENSITY OF SOLID BARTICLES F 1,% VOID RATIO " ein 1,%  VOID RATIO IN DENSEST STATE
7; KN/ UNIT WEIGHT OF SOUD PARTICLES n 1, % POROSITY In 1 DENSITY INDEX =: g
A, kg/m® DENSITY OF WATER w  1,%  WATER CONTENT D mm  GRAIN DIAMETER max - min
% kn/m' UNIT WEIGHT OF WATER S, %  DEGREE OF SATURATION 0, mm  n PERCENT - DIAMETER
P kg/m® DENSITY OF 501L w, % LQUID LIMIT ¢, ) UNIFORMITY COEFFICIENT
Y KN/m® UNIT WEIGHT OF SOIL W, % PLASTIC LIMIT h m HYDRAULIC HEAD OR POTENTIAL
% kg/m3 DENSITY OF DRY SOIL W % SHRINKAGE LIMIT q m /s RATE Of DISCHARGE
7‘; ki/m® UNIT WEIGHT OF DRY SOiL i % PLASTICITY INDEX = W - Wp v mfs  DISCHARGE VELOCITY
Rot kg/m® DENSITY OF SATURATED SOIL y 1 LIGUIDITY INDEX 3 bl i ! HYDRAULIC: GRADIENT
Yot kn/m® UNIT WEIGHT GF SATURATED SO1L ' W, - W k mls  HYDRAULIC CONDUCTIVITY
P’ kg/m® DENSITY OF SUBMERGED SOIL lc 1 CONSISTENCY INOER: — j  kn/m® SEEPAGE FORCE
Y kN/m® UNIT WEIGHT OF SUBMERGED SOIL 8.0 1% VOID RATIO IN LOOSEST STATE
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OFfFICE REPORT ON SOIlL EXPLORATION

Minietry of
Tranaportahon snd
Commurmecatons

Ootpray

WP, 153-80-02

RECORD OF BOREHOLE No |

LOCATION _Co-orda, 4,845, 115H; 294, 281%

Metric

ORIGINATED BY . M. i

pIsY & Hwy ___427 BOREHOLE TYPE Hollow Stem Auger.. COMPILED BY 8.0,
DATUM __Ceodetic pATE . _February 17, 1982 CHECKED BY f&;
o W DYNAMIC CONE PENETRATION .
SOt PROFILE SAMPLES & o % |resistance pioT oasric NATURAL L
L d ] jpoitd MOISTURE LIt :Q REMARKS
- , - |20 @ 20 40 60 80 wo | CONTERT z
’ 9 Sﬁ hH Q’: P 1 1 1 ! i Wp w Wy Su &
ELEV DESCRIPTION @lul w| 2125 § |SHEAR STRENGTH AP = | craiv sizE
DEPTH - % o kS 7}% T |0 UNCONFINED + FIELD VANE WATER CONTENT (% ¥ msmu}unom
g1z 5 5O | & |»ovck reana x as vane ENT{%) (%)
192, 37 Ground Level v c G . 10 20 30 wn/m° JGR SA St CL
122,00 ropseil, silty clay,do "'r-'_g: 172 ;
0. 31 | DLUGNLL, “durk_bxown ] Vil
Silty wlay with ‘fﬂ"d"a by ] ssi 10 (R g
EE2° IRV Bhaa TEREES [ op P 1 0 17 38 45
(Glacial Till) Al 5 gnl g S o 2.1
170, 1Y Tntormediate plasticity] | 170 Tt
2.13 fatiff to Firm, Brown .:?f._ S8 37 ] 1)
S_i]_t'_y clay with =and, ?,..‘ ”
gl el B S e 1o 22.2 |1 1952 28
{Glacial Till) Low
plasticity “+ LA S an ©
67 18 HArd Brown 168 ]
4.57 Ibecoming very stiff, {' i} 55420
Grey 1 "%“'
%8 I\
. " P as o le6
165, 31 -
7.0% [8ilty sand fine to
coars. with gravel
(Glacial Till) ss.|.93 7 '
Very Dense Grey 164 ~422.4 {28 40 26 3
FoEed LOA/280 mm O
162
HE ITH/200 mm o .
14 44 37 5
S5 T 700/280 mm 160 o
85 100 0
158
S5 500200 o
56,17 .
16.15] gand, fine with silt, . 156
socasional thin layers|. .J 147 s5 2007180 mn [+] .
of silty clay . = 0 65 22 13
53 78 Very Dense Gray P B8 TR 080wy 154
18.57 gnd of Borehole
Note:
% hr. after sample 11,
water at elevation
160.42 inside augers
Upon completion of b
augering, water at
elevation 161,42 insidg
auyers
Piezometer installed
at glevation 154.03
seal at elevation
163,48
Water
Date Elevation
Fob. 13/02 165.02
Feb. 19/82 165.42
Feb. 26/82 167.02

+3, x5 : Numbers reler to
Sansitivity

20
1595 (%) STRAIN AT FAILURE
10




Midisiry o
@ Transpoation and
Communications

Ontane
iy
W P _153-80503 LOCATION _Coroyds, 4,845, 119N; 294, 3178 ORIGINATED BY nov k.
Mt
pisT 6 HWY 427 BOREHOLE TYPE licllow Stem Auger . COMPILED BY __8.F.
DATUM .. Geodetic DATE __February 19, 1982 crecked sy HE
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION NATUR -
Lol g RESISTANCE  PLOT g e 2§§¥§5$ wauo | E | pemarks
51 e 0 Bg ‘; 20 40 60 80 100 We W " Zo &
ELEV glg| w| 3|98 | & |[SHEAR STRENGTH PO — Z | crRaIN SIZE
RS DESCRIPTION SNELE L E|BE]| 5 fowconmme e mmovanel ool Y msmg/unow
g1z 5 |EO | © |»auck rmaxal  x 1As vane . (%)
122,70 Ground Level | ¥ " il 1020 39 GR SA 51 CL
Topsoil, silty clay, low|™S”
B22. 0%rsanic Dark. Brown, f-- 172
0.61 pilty clay with sand, |31 7T 00T [s
trace gravel, fissured, v * B
thin fine sand layers T b
(Glacial Till) s 55128
Intermediate plasticity B P e 1oz ) 170 [o]
69, 65 pyy BRiff Byoum . Ly
3,05 I8ilty clay with sand V1,04l .S5.0142
race gravel, fissured, |7,
, khin fine sand layers s S804
- : 168
{(Glagial Till) e 138
Tow plasticity
1ard to Grey |4 : ' =
. b Brown to Grey 88, 1AL ) 166
165, 69
.01 Silty sand fine to
oarse with gravel " o
Glacial Till) 831300
164
63. 28Vary Donse Grey w6 TIZE 0. o ,

9.42 |End of Borehole

OFFICE REPORT ON SOIL EXPLORATION

Note:

After removal of augers
ypon completion of
drilling, borehole
caved at elevatien
164.24, no free water

20
43,3 Numbers refer to 45 4 o (v} STRAIN AT FAILURE
Sensitivity 10




. Ministry ot )
: @ Transptration and
' Comnune ations
Onitanc
RECORD OF BOREHOLE No 3 Metric
e )
W P 153-80503/ LOCATION _Co-ords. 4, 845, 141 N; 294, 27978 DRIGINATED BY Bl K.
. DIST 6 " Mwy 427 BOREHOLE TYPE _Jipllow Stem Auger COMPILED BY  S.B.
bATUM .. Geodetic DATE _February 18, 1982 CRECKED BY __“x¥
M o (v} DYNAMIC CONE PENETRATION -
SO PROFUE SAMPLES 5 vy T | RESISTANCE PLOT mastic :g‘\s,m:! vl | remarks
' =L = i LMt CONTENT LMY e
- w |20 @ 20 40 &0 B8O 100 Z = &
. Qe R - = i ) L L i Wp w Wi 33
ELEY iRl w ] 2125 § [5HEAR STRENGTH AR — GRAIN SIZE
Beer DESCRIPTION wl1El 2| 2 8% ‘% lo unconmmep ¢ FIED VANEL oo onTENT(%)] 7 GISYRI?IUTION
. 21z 5 | B9 | & |»Quok TRIAxAL % LAB VANE ONT (%)
N cround Loval B ¢ o 50 190 150 250 kPa 10 2 30 hwym® |GR SA SI €L
lopsoil, silty clay,lown !
1. Biraanic, Daxk Brown [0 172 =
0,76’ Bilty clay with sand, [ 3.1 88 |30 ‘
race gravel, fissured, {i’ 20.9
thin fine sand layers |)-4.2 | TW {PH .- - 20.6
(Glacial Till) A
Intermediate plasticityial. e , o
) ) _ ; b 5 34 170
169, 5200y SLIFE 4o Hard Hrnw,u"', >
N 3.05 gilty olay with sand, / 4 85 155 :
trace gravel, fissured, (8], o
s Ehin fine sand layers { /LB l.sg.lds
(Glacisl Till) A 168 o
b N4 g8 125
Low plasticity : 1
: = fard to Brown A
o 66 1yVery Btiff to Grey ™ v | &g 144 ) (]
i 6.40 8ilty sand fine to 1";.} 166
. E‘) boarse with gravel =
Y (Glacial Till) : ",-‘-I ]
% Riite | ss 1100/B50 o
[11] o .
- Ll X 164
o 9., Ga.ioVery Denge Gray i"i i) LU RS0 mi ' L]
z 839 | gnd of Borehole
o
' b
o
0
.
Wi
or
l g
u
e
Loy
(o]
l Note:
After removal of augers
upon completion of
drilling, water level
at. elevation 163.89
Borehole caved at
elevation 164.04
l 0
o3, x5 Numbers refer to (5 o 10y STRAIN AT FAILURE
. Sansitivity 10

R



QFFICE REPORT ON S0OIL EXPLORATION

Miniutry of

Transporiation snd

Cottrmunications
Ont

RECORD OF BOREHOLE No 4

Metric

153, 09Very, Danse Grey [:‘

we LOCATION Coserds. 4. 845, 145 N._ 704, 3138 ORIGINATED BY __i k.
pist 427 BOREHOLE TYPE _Hollow Stem Auger COMPILED BY __S.B.
DATUM Geodetic DATE _Pebrusry 18, 1982 CHECKED BY &
SOIL PROFILE SAMPLES o u DYNAMIC CONE PENETRATION -
g | F | RESISTANCE PLOT mastic worrore vaue | . & REMARKS
= L it | o=
51w @ EQ 4 20 4D 60 BO 100 W g; &
jaud st L )
ELEV scr @l%| wi 2128 & [SHEAR STRENGTH SRS GO 2 | orAWN siZE
DEPTH DESCRIPTION Bl 2] $ |38 & |ovwconmme  wmmpvane) o on ool Y DISTRIBUTION
g1z 5 129 8 leoouckTrana  x 1as vane g (%]
172, 59 Ground Level | ¥ = i \ GR SA 51 ¢L
170 aatopnull, silty ciay,liwjos - .
0.131 Lryanice Dark, Browod fe 7‘ 172
’ ilty clay with sand, ("4l 1] =518
trace gravel, fissured, |
thin fine sand layers {7
{Glacial Till) A ER B B
Intermediate plasticityl-
- 58,028
h e gavery Stiff Brown |.1 4.l 88 l24
3.66 Isilty clay with sand, 5 wu | ag
byace gravel, fissured,
ithin fine sand layers, |
{Glacial Ti11) B e e
Low plasticity 1
hee. 49Hard Grey. .
6.10 I5ilty sand fine to :i-j, T80 191
coarse with gravel B
{(Glacial Ti1L)
8 | 855 188

9+50 kg of Borehole

Note:
After removal of augers
on completion of

drillineg, water level
and elevation 165.78
and borehole caved at
elevation 165.68

5 . Numbers refer 1o
Sensitivity

20
15 45 (%) S5TRAIN AT FAILURE
w0




Ministry o1
Transportation ang
Communications

Ontaricy

Metric

RECORD OF BOREHOLE No 5
LOCATION So-ords. 4, 845, 1618; 294, 274
BOREHOLE TYPE
DATE

A

w P 1.53-—80-.{635
DIST .8 HwY
DATUM

ORIGINATED BY _B:In K.

COMPILED BY __g8.Pu

cHeeken sy w2

427 Hollow Stem Auger

Geodotic Pebrouary. 18,.1982

DYNAMIC CONE PENETRATION
RESISTANCE _' PLOT

2‘0 dp 6P

SO PROFILE SAMPLES

ATURAL
PLASTIC :msyu“ u:nu:p
Limir NTENT 1M
80 100 o

) ! Wp w W,

REMARKS
" &
GRAIN SIZE

UNIT
WEIGHT

OFFICE REPORT ON SCIL EXPLORATION

DESCRIPTION

Ground Isovel

NUMBER
TYPE
NOVALUES

GROUND WATER
CONDITIONS

SHEAR STRENGTH
O UNCONFINED
© QUICK TRIARIAL

+ FIELD VANE
® LAB VANE

il ittt
WATER CONTENT {%)

~

DISTRIBUTION
(%]

ELEVATION SCALE

19 20 an

Topzoil, sSilly clay,low

172 ’gﬁnﬁwmir Dol B rnwn

1§ STRAT PLOT

*

5

gilty clay with sand,

-
(53
L3
™
fad

trace gravel, fTissuread,|

RN

thin fine sand layers
(Glacial Till) N
Intermediate plasticityy’

o

‘ {Jér Stiff
o Hard

5ilty Cla ith, sand, 'y
] 3.0% ‘?:l_‘acx g%ewce‘ﬁ L‘ gm .
&zi’u.n tine sand lay

{(Glagial Till) low

plasticity 4 "
Hard Browni 1

68,01

4.88 miity sand, fine to 1«
coarse with gravel

-
(Glacial Till) 1,,

ary Dense Grey

103,30

100

30 m

166

for
~&
3

170

168

164

9.53 kna of Borehole

Note:
After removal of augers
upon completion of
drilling, water level
at elevation 164,97
and borehole caved at
elevation 165.57

Piézometer installed
at elevation 163.44
geal at elevation
171.06

Water

Date Elevation

Feb. 19/82
Feb., 26/82

169,92
170.51

{possible perched water]
infiltration)

S

03. w

5. Numbers refer to
Sensitivity

20
1545 (%) STRAIN AT FARURE
10

GR SA 51 CL




Minisiry ef
@ Tranaptriation and
Commymeatigne

Ontavg

RECORD OF BOREHOLE No ©

Matric

OFFICE REPORT ON SOiL EXPLORATION

Note:
aftey removal of auger
upon completion of
drilling, water level
at elevation 163.47

and borehol# caved at
elevation 167.43

WP qu.;md_.’\n?} LOCATION Corords, 4, 845, 188N 294, 309% ORIGINATED BY _B.L.X.
DIST __ 6 HWY ., 427 BOREHOLE TYPE _Hollow Stem Auger COMPHED BY _ S.P.
DATUM ... Geodetic DATE February 17/18, 1982 CHECKED BY 25
o ui | DYNAMIC CONF PENETRATION
SOIL PROFILE sampies | | LRI hor e e e
-2 g MOISTURE [ REMARKS
k- o umir CONTENT  LiMEr (W]
- w 1| 20 v 20 40 60 8D W0 Z =
Qe il i > 4 4 L | L Wp w W, | oW &
ELEV &%l w! 21951 & [SHEAR STRENGTH e Ot 2 | gram szt
DESCRIPTION =l | g | 35Z = DISTRIBUTION
DEPTH 15| 2| S 38| § [ounconmmen o« meoANEL L e et o] 7 B
g1z 5 | &0 | @ joouck rraxiaL  x LaB vaE . (%)
173,24 Ground Tovel hid “ w S0 100 150 200 kPa 2 30 kn/m® GR SA $1 CL
Topsoil, silly vlay, lowp~ H
172, ellnrganic Dark..Rroam .»._,;.
0.61 841ty clay with sand, {4 a | Q
ol tr?ce gravel, fissuréd.{..‘ 185 L 172 3
thin fine sand layers |+ y - \ o
(Glacial Till) i A bades Lo X ]
Tritermediate plasticityl’ k.-
120, Ay SEIEL Bresmel et o LI 28 .MM 20,1
2.74 i8ilty elay, with sand, |4 170 Wivoer
trace gravel, fissured, !’ {4158 59 =
thin fine sand layers, [
{Glacial Till) A LS S22
fow plasticity 3
Hard Brown to Grey 27 168
5,18 tx‘ilty sand, fine to
coarse with gravel
(Glacial Tiil) 854250 o
166
1004200 ©
Very Dense Grey
164 :
LOGA20Qy i o
100180 mr 4
162
94 o
160
LOAALS0  m
by ey e 100/850 158 [v]
15.69 ¥nd of Borehole

3, x5 Num\mr‘s vefer to
Sensitivity

20
15 55 (%) STRAIN AT FAILURE
10
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G130 SEPV. 1976

CONT. No.

| W O. No.

. GEOCRES N&'  ZoMiz-is4

DIST.__ L REGION

) WP No _ b0 ‘j@fo} B

STR. SITE No. = /Il

CBWY. Ne. 427

LOCATION A@%M “ OWM»

BLCZQ’%L

f- .
/"-. 4:

/——;—m—u

OVERSIZE DRAWINGS TO BE INCLUDED WITH THIS REPORT.

REMARKS :




MINISTRY OF TRANSPORTATION, ONTARIO

ALBION RD.

METRIC

1 H !
:j::::§:~::jl:.::: :::é e DIMENSIONS ARE IN METRES CONT No
C - il AND/OR MILLIMETRES
i ! HWY 427 § H.BL & CROWN —G3-01
li ! i 1500 UNLESS OTHERwISE sHown | WP No 662-93-0
______ i ;
i | —— prv 5700 ALBION RD OVERPASS NBL| sigeT
< H
IF; i . i 450 1000, 3750 3750 . 2500 . 450 HWY 42? WIDENING
e A | {Sio | TRAFFIC UANE ) TRAFFIC DWE | SHD | GENERAL ARRANGEMENT
T; i i | WEST 225 CONC. | EAST
<2 ol i : 50 —~f= DECK SLAB ASPHALT & WATERPROOFING 50 w ". Ufn !
[} i ¢ SYSTEM — 90mm FOTAL yllie « a
______ I _: ! 1% [ PR consulting engineers
“““““““““““““““ T | ga:—i-— o : e S £ST. BARRIER WALL
ETT T . AND PORTION OF
§ i 8le THE DECK SLAB GENERAL NOTES:
HOT 17+481.506 e ZlE TO BE REMGVED
= HOC 10+711.510 ALBION ROAD ] = 20 ; 1. CLASS OF CONCRETE
| §(TYR, i } l . ALL 30 MPa
AZ 35¢ 31307 —— woo0) 2000 i zo00 | 2000 {2000 | | 1600
sttt 48 L. $4 —— i ta titnnns b -t ————— o —————— e — e e S e kb, - o T i 3
g [ 5 2.
s, Aoy, ur EXISTING DECK SECTION — N.B.L. - FoomNGs 100 + 25
BEARINGS 1HGS h « DECK:
| { EXIST, 600Cmm 750 Top o & 20
Omyr amm APPROACH SUAB . ?
180 - e e e ol ___ & 3‘) o ; Py e 180 f. HWY 427 ¢ MEL & cRowN o o 0 BOT, w0t
e s s aae e & —‘\_ o sam B o i o : 11800 ) ~75mm REMAINDER 70 & 20 UNLESS
- e e b e e i 1-530mm DiA. DUCTS
- F, —-s= éi =T mm=EEES ! § /\r ] 5200 10430 OTHERWISE NOTED
4 1 Iy we i i 450 1000, 3750 3750 ; 3750 2500% | 430 3. REINFORCING STEEL
a ; | ; | %E‘%é.%?i%‘ ?/53 SK 1 5’3‘-,%"3}3 i | { [svo TRAFFIC LANE TRAFFIC LANE | TRAFFIC LANE | SHD REINFORCING STEEL SHALL BE GRADE 400
Z [ - H IE | [—-TRAFFIC LOCATION OURING BRIGE WIDENNG ﬂ%ﬁsufgﬁviiﬁsé’éagéfﬁagﬂ:mﬁ
; [ 1 ! X
EXISTING SARRIER WALL DECK & APPROACH ‘ 3500 , | 3500 | 500 %
+ SLAR WIDEMING o . CONSTRUCTIGN NOTE
ROASE WA RALL ! | ! ASPHALT & WATERPROOFING—) THE CONTRACTOR SHALL ESTABUSH THE BEARING SEAT
AND RETAINING WALL HOVED POINT OF MIN. | ~—OECK SLAB : SYSTEM ~ 30mm TOTAL ; 50 ELEVATIONS 8Y DEDUCTING THE ACTUAL BEARING
OVED SEE OWGS 7, 70 & 13 VERT. CLEARANCE 50—t EXIST. i TEMP. BARRIER ! NEW 225mm i THICKNESSES FROM THE TOP OF SEARING ELEVATIONS,
chESE oM e ) i QADNAY PROTECTION %" ¢ " : CONC. DECK SLAB ! EAST \f THE ACTUAL SEARING THICKNESSES ARE DIFFERENT FROM
sqpra e MWEST : PROFILE CONTROL™, « " ) THOSE GIVEN WITH BEARING DESIGN DATA, THE CONTRACTOR
EE=======y % LS. 2= { 2%, N : {,,  SMALL ADJUST THE REINFORCING STEEL TO SUT.
o ot e wask o et o - - a3
18‘% EOOGmm { -;—,— —'--—-i-r"‘"""'-.;"—'“"‘j-—---—-«.,‘— _-1_.__; g R
| APPROACH SLAB ; i i CONST- CONTRACTOR 70 CHECK ALL RELEVANT EXiST. STRUCTURE
JH B0mem ASPHALT (- ! Joonr e 50  GIMENSIONS AMD ELEVATIONS SHOWN ON THE DRAWNGS
) b o e = b b= AND ADJUST ELEVATIONS AS Rzegmé?(; TO MATCH EXIST.
1807 1-7%mm Dk AND STRUCTURE AS APPROVED BY TH INEER.
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