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FOUNDATION INVESTIGATION REPORT
For

Jefferson Boulevard Overpass
2.3 Miles East of Walker Road
W.P., 259-66~05, Site 6-295
E.C. Row Expressway, District 1, Chatham

INTRODUCTION

This report contains the results of a foundation investigation
carried out for the above project. Fieldwork consisted of four
sampled boreholes advanced during the period May 15 to 18, 1979
employing an auger machine mounted on a tracked vehicle. Bedrock
was proven in one borehole by obtaining a BXL size rock core.

SITE DESCRIPTION

The site is located on the southeastern boundary of the City of
Windsor approximately 200 feet south of the intersection of
Jefferson Boulevard and the existing E.C. Row Avenue., The sur-
rounding area is flat reflecting its physiographic designation as
part of the St. Clair Clay Plain. Land use in the area is
gradually changing from agricultural to industrial as development
of the area proceeds. At the crossing Jefferson Boulevard is a

two lane paved road flanked by gravel shoulders and shallow ditches.

SUBSURFACE CONDITIONS

General

Subsoil consists of about 125 feet of clayey silt followed by 10
to 15 feet of very dense granular till, These deposits overly
weathered grey shale bedrock.

Reference should be made to the Record of Borehole Sheets which are
contained in the report Appendix. They show the boundaries between
soil types, as well as a summary of all field and laboratory

tests performed. Reference should also be made to Drawing No.
2596605A which shows the location and elevations of all borings,

as well as inferred subsoil stratigraphy.



Clayey Silt

The upper 125 feet of overburden consists of clayey silt with sand
and a trace of gravel. A plot of liquid limit versus plastid index
for samples from this deposit are shown as Figure 1 of the
Appendix. The deposit has developed a 10 to 15 foot thick desic-
cated crust which is brown in colour and has an undrained shear
strength ranging from 10,000 to 2500 psf. Below the crust the
undrained shear strength ranges from 2500 to 1500 psf withthe exception of
the lower 25 feet where somewhat higher values are found. Moisture
contents are generally between 12 and 20 percent with the lower
values found in the crust.

Granular Till

A 10 to 15 foot thick deposit of very dense granular till was
encountered overlying the bedrock. It consists of a mixture of
boulders, cobbles, gravel, sand, silt and clay. Standard
Penetration tests resulted in 'N' values ranging from 40 to in
excess of 100 blows per foot. Other tests resulted in no pene-
tration due to the sampler bouncing on cobbles or boulders. When
refusal to a tricone bit occurred a five foot run with a BXL

core barrel was taken. Several pieces of sedimentary and meta-
morphic rock were recovered with the largest being about 10 inches
in length., The moisture content of samples tested from this
deposit varied from 6 to 10 percent,

Bedrock

Bedrock was encountered at elevation 464 some 138 feet below the
surface., It consisted of weathered grey shale containing seams
of clay up to 1/2 inch in thickness.

Groundwater

Groundwater entered the boreholes slowly until the granular till
was encountered. It then rose slowly to about four feet below the
surface.



DESIGN CONSIDERATIONS

It is proposed that the E.C. Row Expressway pass over Jefferson
Boulevard on a single span structure approximately 75 feet in
length and 115 feet in width, Full height abutments would be
employed to retain the approximately 23 foot high embankments.

RECOMMENDATIONS

Closed Abutments

It is recommended that the abutments be supported on spread footings
in original ground at elevation 497 with a design load of 3 tons
per square foot. Resistance to horizontal forces may be found
employing a design adhesion value of 2000 lb. per square foot. It
is predicted that maximum settlement will not exceed 6 inches.

Perched Abutments

If perched aburments are regquired they may be supported on com-
pacted granular 'A' cores within the approach fills. A design
loading of 3 tons per square foot should be employed. For cal-
culations of sliding resistance a friction coefficient of 0.5 may
be assumed to apply between the footing and the granular 'A', A
suggested construction scheme is shown as Figure 2 in the Appendix.

Alternately, perched abutments may be supported on closed end tube
piles driven into the crust. A design load of 25 tons per pile
may be employed for 12 3/4" x 1/4 piles driven to elevation 592,

Tt is predicted that total settlement will not exceed 6 inches.
The settlement occurring after construction of the structure may
be reduced through the use of stage construction.

Piers

If a multi~span structure is constructed the piers may be supported
on spread footings. A design load of 3 tons per square foot may

be supported at elevation 597. Resistance to sliding may be
calculated employing a design adhesion value of 2000 pounds per
square foot. It is predicted that settlement will not exceed 2
inches.



: Steel H Piles

Alternately, the structure may be supported on steel H piles with
driving controlled by S$S$3-11. Piles with a 74 1lb. section will
achieve a design load of 120 tons per pile at approximate eleva-
tion 464. The pile tips should be reinforced by standard flange
plates to prevent damage due to boulders in the till layer over=-
lying the bedrock., In this case settlement will be less than one
inch.

Dewatering

No dewatering problems are anticipated due to the relatively im-
pervious nature of the subsoil.

Frost Protection

The base of all footings should be protected from frost action by
a minimum of four feet of cover.

Approach Fills

No stability problems are anticipated with 25 foot approach fills
: if 2 horizontal to 1 vertical slopes are employed.

Earth Pressure

It is anticipated that backfili to abutments will consist of
guarried rock meeting granular 'A' specifications. It is estimated
it will have a unit weight of 150 pcf. Earth pressure for abut-
ments which are not fixed at the top may be calculated employing
this value and a coefficient of earth pressure of 0.3 when supported
on spread footings and 0.4 if supported on long piles.

P.J. Stuart, PY Eng. [J o 2
Project Engineer P. ) STURRT iy
.'v‘ ’ﬂ ‘v.'d
vy T - :: . J _\c 4
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K.G. Selby, P. Eng.
Supervising Engineer

July, 1979
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.
RECORD OF BOREHOLE No 1 Continved
) WP 2596605 LOCATION ___ Coords, N 15 365 212: E 881 157 ORIGINATED BY _PRK
pisy__1 Hwy_E.C.Row Expy BOREHOLE TYPE Tri-Cone With Casing, BXL Core COMPILED BY
DATUM Geodetic : DATE _May 15, 1979 } CHECKED 8Y :
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" "RECORD" OF BOREHOLE No 2 |
WP 259-66-05 LOCATION Coords. N 15 365 116; E 881 211 CRIGINATED BY __PRK
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... -RECORD OF BOREHOLE No 3
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RECORD OF BOREHOLE No 4 Continved
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ABUTMENT ON COMPACTED FIiLL SHOWING GRANULAR ‘A" CORE

s
/
~ 2
/ f Lo . . ; . 3 '
\ o -“".;.'- '...-‘.
1 r_io’mm_....»._‘n c.;.,“‘;"*——-—li}'MEﬂ————h}
~ 1 ) ?‘ <’ '- C 4 '.-,‘:
/-/EARTH FiLL
~ GRANULAR A
/
-~
e e et o e e ——— e e ot e oo e et o
REMOVE TOPSOIL & SOFT MATERIAL
X SECTION
yd
: ‘
F3
NOT TO SCALE / ey
A CONSTRUCT TO THIS LEVEL PRIOR
P R TO CONSTRUCTING FOOTING
~ IS ‘ Co e
- N - ’~w.',-.;‘—<--—io'M'n—~—»-1
// ‘,Q‘f'.'{,'~‘.4-‘ l e e e
Fe—— 10" Min ————p=]
GRANULAR A’ < EARTH FILL
- e 0G
/

REMOVE TOPSOIL & SOFT MATERIAL

LONGITUDINAL SECTION

NOTE:
— REMOVE TOPSOIL & OR SOFT SUBSOIL UNDER AREA OF COMPACTED GRANULARA* AND EARTH Fill.

FIG No 2 WP 259-66-05



EXPLANATION OF TERMS USED IN REPORT

YRY VALUE: AN INDICATOR OF SUBSOIL QUALITY. IT IS OBTAINED FROM THE STANDARD PENETRATION TEST (CSA STD. A1l9.1). SPY *N' VALUE IS THE NUMBER OF BLOWS
REGUIRED TO CAUSE A STANDARD 2 INCH 0.D, SPLIT-BARREL SAMPLER T0 PENETRATE 12 INCHES INTO UNDLISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER
WEIGHING 140 POUNDS, FALLING FREELY A DISTANCE OF 30 INCHES. FOR PENETRATIONS OF LESS THAN 12 INCHES 'N' VALUES ARE INDICATED AS THE NUMBER OF BLOWS
FOR THE PENETRATION ACKIEVED. 'N' VALUES CORRECTED FOR OVERBURDEN PRESSURE ARE DENOTED THUS .

DYNAMIC CONE PENETRATION TEST (CSA STD. All9.3): CONTINUOUS PENETRATION OF A CONICAL STEEL POINT (2" 0.D. 60 CONE ANGLE) DRIVEN BY 350 FI-LB IMPACTS
ON TA'" SIZE DRILL RODS. THE RESISTANGE TO CONE PENETRATION 1S MEASURED AS THE NUMBER OF BLOWS FOR EACH 12 INCH ADVANCE OF THE CONICAL POINT INTO THE

UNDISTURBED GROUND.

SOIL QUALITY: SOILS ARE DESCRIBED BY THEIR COMPOSYTION AND CONSISTENCY OR DENSITY.
CUNSISTENCY: COHWESIVE SOILS ARE DESCRIBED ON THE BASIS OF THETR UNDRAINED SHEAR STRENGTH AS FOLLOWS:

I 5, (#5) Q- 250 250 - 500 |S00 - 1000 {1000 - 2000{2000 - 4000 > 4000
VERY SOFT SOFT FIRM STIFF VERY STIFF HARD

DENSENESS: CONESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF SPT 'N' VALUES AS FOLLOWS:

{ @owrny| o-s 5 - 10 10-30 | 30.50 | » 50
VERY [OOSE | LODSE | COMPACT | [DEWSE |VERY DENSE

ROCK QUALITY: ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAY, FEATURES ANU/OR STRENGTH.
RECOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH PRYLLED IN THAT CORING RUN.

VODIFIED RECOVERY: SUM OF THUSE NATURALLY PRACTURED CORE PIECES, 4"+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN. THE
ROCK QUALTTY DESIGNATION (ROD), FOR MODIFIED RECOVERY,IS:

) 0-25 25 - 50 50 - 75 75 - 90 | 90 - 100
VERY PUOR | POOR FAIR coop EXCELLERT
JOLNTING AND BEDDING:
SPACING 2 -2t | 1t -3 3 - | o» a0
JOINTING VERY CLOSE CLOSE MOD, CLOSE WIDE VERY WiDE
BEDDING VERY THIN THIN MEDTUM THICK VERY THICK

ABBREVIATIONS . & SYMBOLS

LABORATORY TESTING FIELD SAMPLING EARTH PRESSURE TERMS
TRIAXIAL TESTS ARE DESCRIBED IN TERMS OF WHETHER $§  SPLIT spooy n COTFFICIENT OF FRICTION
I ! 7 3 )
THEY ARE CONSOLIDATED () OR NOT (1) WS WASH SAMPLE ) ANGLE OF WALL FRICTION
: ISOTROPIGALLY (1) OR NOT () § T SLOTTED TUBE SAMPLE .
AND SHEARED DRAINED (D) OR UNDRATNED (U) BS BLOCK SAMPLE L COEFFICIENT OF EARTH FRESSURE AT REST
WITH PORE PRESSURE MEASUREMENTS (BAR OVER SYMBOLS) € § CHUNK SAMPLE Ky COEFFICIENT OF ACTIVE EARTH PRESHURE
B¢, CI0 = CONSOLIDATED 1SOTROPIC UNDRAINED T W THINVALL OPEN x COEFFICIENT OF PASSIVE EARTH PREGSUNE
TRIAXIAL WITH PORE PRESSURE MEASUREMENT TP THINWALL PISTON B
UNLESS OFHERWISE SPECIFIED IN REPORT ALL TESTS 05  OSTERBERG SANPLE 1 ANGLE OF INCLINATION OF SURCHARGE
ARE IN COMPRESSION F§ FOIL SAMPLE wr SLOPE ANGLE~BACKFACE OF wm.&:r
R ¢ ROCK CORE B ANCLE OF SLOPE 4~ 8
PH T.M, ADVANCED HYDRAULICALLY
PN T, ADVANGED MANUALLY NyaRe,N,  BEARING CAPACITY FACTORS
be DEPTH OF FOUTING
B,L FOOTING DIMENSIONS
INDEX_PROPERTIES STRENGTH PARAMETERS
b4 UNTT WELCHT OF SOIL (BULK DENSITY) o ANGLE OF SHEARTHG RESISTANCE
Yy  UNLT WEIGHT OF, WATER e PEAK SHEAR STRENCTH
¥  UNIT DEY WEIGHT OF SOIL (DRY DENSITY) 7y RESIDUAL $HEAR STRENGTH HYDRAULIC TERMS
' UNIT WEIGHT OF SUBMERCED SOIL c COMESTON INTERCEPT
¥, OR POTENTIAL
G,  SPECIFIC GRAVITY OF SOLIDS ) 9303 NORMAL PRINGIPAL STRESSES B BYDRAULIC HEAD
‘ RATE OF DISCHAREE
B VOIDS RATIO u PORE WATER FRESSURD 4
VELOCITY OF FLOW
e,  INITIAL VOIDS RATIO ug EXCESS u vV
i HYDRAULIC CRADIENT
emx e IN LODSEST STATE 'u FORE PRESEURE RATIO
4§ SEEPACE FORCE PER UNIT VOLUME
8., © IN DENSEST STATE a, UNCONFINED COMPRESSIVE STRENGTH
P, COEFFICIENT OF VISGOSITY
D, RELATIVE DENSITY » groram 8, USDRAINED SHEAR STRENGTH K
COEFFICIENT OF HYDRAULIC CONDUCTIVITY
n POROSITY € . LINEAR STRAIN k
{ORIZONTAL DIRECTION
v VATER CONTENT Y SHEAR STRALN b kN
k. k IN VERTICAL DIRECTION
W, LIQUID LIMIT v POISSON'S RATIO v
COEFFICIENT OF VOLUME CHANGE
w,  PLASTIC LTMIY E HODULUS OF ELASTICITY "
: ' CORFFICTEST OF CONSOLIDATION
W, SHRINKAGE LIMIT ¢ MODULUS OF SHEAR DEFORMATION v
o SION INDEX
1, PLASTICITY INDEX « Wi~ %p Ky MODULUS OF SUBGRADE REACTION o COMRES
- €. RECOMPRESSION INDEX
T,  LIQUIDITY INDEX = i.f..“,'f,.“ m,a STABILLITY COEFFICIENTS e
-1
. d  DRATNAGE PATH DISTANCE
1, CONSISTENCY INDEX = mﬁm AR PORE PRESSURE CORFFICLENTS
: I _of soul T TIME FACTOR
A, ACTIVITY » mﬁ'm BOTE: EFFECTIVE STRESS PARAMETERS ARE v
DEROTED BY USE OF AFOSTROPHE BEGREE OF CONSOLIDATION
Om  ORGANIC MATTER CONTENT ABOVE THE STMBOL, THUS: v
& = EFFECTIVE ANGLE OF
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[2-3 Miles East of Wolker Road]
BORE HOLE LOCATIONS & SOIL STRATA

SHEET

Airport

po e

& s

0.5 1 Mile

LEGEND

“ Sore Hole

<$~ Dynomic Cons Penstrarion Test [Conef

-& fore Hola & Core
N Blows/it {Std Pen Test I50f1 los energy}
CONE Blows/ft [60* Cane, 350 ts enargyl

; WL at fime of investigation May 1979
W1 Not Estoblished in BH 2

No |Ecevarionf  EO-ORDINATES
1 | eore [is3e5212 | 881157
7 | s0n6 15385116 | set211
a | so2.1 |15365.92 | 881066
4 | 80146 |15365072 | 881083

~NOTE-

The boundories between soif strata hove baen estoblished
oaly of Bore Hole locotions. Between Bore Holes the
boundories are assumed from geclogical evidance.
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