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EXPLANATION OF TERMS USED IN REPORT

2

iR' VALUE: AN INDICATOR OF SUBSOTL QUALITY. 17 38 ONTAINED FROM ‘THE STANDARD PENETRATION TEST (CHA 51D, AL19.1). SPT 'N' VALUE IS THE NUMBER OF BLOWS
REQUIRED 10 CAUSE A STANDARD 2 INCH 0.D. SPLIT-BARREL SAMFLER TO PENETRATE 12 INCHES INTO UNDISTURBED GROUND IN A BORFHOLE WHEN URIVEN BY A HAMMER

WELGHING 140 POUNDS,
POR THE PENETRATION ACHIEVED.

24 CONE ¥ TION

ON "A' SIZE DRILL RODS.
URDISTURBED GROUND.

SOLL QUALTTY:

A STD, A119.3):

FALLING FREELY A DISTANCE OF 30 INCHES,

SOILS ARE DESCRIBED Y THEIR COMPOSITION AND CONSISTENCY OR DENSITY.

CONSISTENCY: COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH AS FOLLOWS:

FOR PENETRATIONS OF LESS THAN 12 INCHES 'N' VALUES ARE INDICATED AS THE NUMBER OF BLOWS
"' VALUES CORRECTED FOR OVERBURDEN PRESSURE ARE DENOTED THUS T

CONTINUOUS PENETRATION OF A CONICAL STEEL POINT (2" 0.D. 60 COME ANGLE) DRIVEN BY 350 ¥I-LB IMPACTS
‘THE RESISTANCE TO CONE PENETRATION I5 MEASURED AS THE HUMBER OF BLOWS FOR FACH 12 INCH ADVANCE OF THE CONICAL POLNT INTU THE

| Su s 0 - 250 | 250 - 500 {500 - 1000 |1000 - 2000{2000 ~ 4tc0] = 4000
VERY SOFT |  SOFT FIR VERY STIFF |  HARD
DENSENBSS: COHESIONLESS SOILS ARE DESCRIBED ON THE RASIS OF SPT 'N' VALUES AS FOLLOWS!
1'% (SLOWFT)] 0~ 5 5 - 10 -3 | W50 | =50
VERY LOOSE | LOUSE COMPACT VERY DENSE .
ROCK QUALITY: ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND S$TRUCTURAL PRATURES AND/OR STRENGTH.

RECOVERY ¢

2l

MODIFIED RECOVERY:

L A

| me® 0-25 | 25-50 | s0~75 | 7590 | 90 - 106
VERY FOOF |  PUOR FAIR EXCELLENT
JOINTING ARD BEDDING:
SPACING 2" ™ - 12v V-3 1310 | o> 10
JUINTING  |VERY ULOSE | CLOSE  fwop. cLOsE | wibe VERY WIDE
BEDDING | VERY THIN | THIN MEDTOM TEICK  {VERY PHICK
ABBREVIATIONS & SYMBOLS
LABORATORY TESTING £l AMELL
TRIAKIAL TESTS AKE DESCRIBED IN TERMS OF WHETHER 58  SPLIT SPOON m
THEY ARE CONSOLIDATED {C) OR NOT (U} W8 WASH SAMPLE 8
1SOTROFICALLY (I) OR NOT (A) § T SLOTTED TUBE SAMPLE
ANU SHEARED DRAINED (D) OR UNDRAINED (U} B S BLOCK SANPLE kg
WITH PORE PRESSURE MEASUREMENTS (BAX OVER SYMBOLS) C5  CHUNK SAMPLE ¥,
¥G. CIU » CONSOLIDATED ISOTROPIC UNDRAINED TW IHINWALL OPEN %
TRIAXIAL WITH PORE PRESSURE MEASUREMENT TP THINWALL PISTON L4
UNLESS UTHERWISE SPECIFIED IN REPORT ALL fRSTS 08 OSTERBERG SAMPLE 1
ARE IN COMPRESSION FE PFOIL SAMPLE w
RC ROCK CORE 8
S PHTW. ADVARCED MYDRAULICALLY
PH T, ADVANCED MARUALLY Ry ¥oRe
b
B,L
INDEX PROPERTIES STRENGTH PARAMETERS
¥ UNIT WEIGET OF SOIL {BULK DENSITY) "4 ANGLE OF SHEARING RESISTANCE
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Y'  UNIT WEIGHT OF SUBMERCED SOIL e COHESION INTERCEPT
Gy SPECIFIC CRAVITY OF SO0LIDS 07 05 03 NORMAL PRINCIFAL STRESSES *
e VOIDS RATIO u BORE WATER PRESSURE ¢
e,  INITIAL YOIDS RATIO g EXCESS u M
i
Cuy © DN LOOSEST STATE A POKE PRESSURE HATIO
4 ¢ I¥ DINSESY gTaTE q, UNCONFINED COMPRESSIVE STRENGTH 3
Byneyy =~
D,  RELATIVE DENSITY » §om—gmre N UNDRATNED SHEAR STRENGTH ki
" POROSLTY € LINEAR STRAIN *
w WATER CONTENY Y SHEAR STRAIN ky
v, LIQUID LiMrr v POTSSON'S RATIO v
W,  PLASTIC LIMIT E HODULUS OF ELARTICITY "
vy  SHEKINKAGE LYMIT ¢ MOBULUS OF SHEAR DEFORMATION E
1, PLASTICITY INDEX = ¥i-wp k, MODULUS OF SUBGRADY REACTION %
I, LIQUIDITY INDIX = :,;;!L o, STABILITY COEFFICIENTS . K
w W
I, CONSISTENCY m'nsx - _"LT;_ AR PORE PRESSURE CORFYICLENTS e
b, actviry « yrhpebigileeo MOTE: KPPECTIVE STRESS PAHAMETERS ARE T
On  ORCANIC MATTER CONTENT ABOVE xugvsm ﬁgz v
i @ = EFYECTIVE ANGLE OF
5,  DEGREE OF SATURATION , gx'mnmc RESISTANCE; O
s SENETTIVITY = S0 lundistuched } = EFPECTIVE NORMAL STRESS

& ramoulided )

SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING KUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH DRILLED IN THAT CORING RUK.

SUM OF THOSE NATURALLY FRACTURED CORE PIECES, 4"+ IN LENGTH EXPRESSED A8 A PERCENT OF THE LENGTH OF THE CORING RUN., THE
ROCK QUALITY DESIGNATION (RQD}, FOR MODIFIED RECOVERY,IS:
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EXTENDED CASAGRANDE SOIL CLASSIFICATION SYSTEM

INFORMATION REQUIRED

HIGHLY DRGAKIL SOILS
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FOUNDATION INVESTIGATION REPORT 4
For
Windsor - Dominion Blvd. Overpass
Hwy. E.C.R., District 1, Chatham
W.P., 258-66-03, Site 6~1398-284

INTRODUCTION

This report contalns the results of a foundation investigation carried out for

the proposed overpass structure during the period from March 12 to 15, 1968.
A muskeg vehicle mounted‘power auger machine equipped with solid augers was
used to advance four boreholes to depths ranging from 43 to 119 feet in depth,
Dynamic Cone Penetration Tests were carried out adjacent to two boreholes.

SITE DESCRIPTION ’ .
The site is located 2.5 miles east of Hwy. 18 along the proposed E.C. Row

Expressway alignment within the City of Windsor. The surrounding terrain is
flat.

Physiographically, the site is located in the region referred to as the "St.
Clair Clay Plain". ‘

SUBSURFACE CONDITIONS

General

Generally, uniform subsoil conditions were found to prevail over the site
area. The subsoil consists of a deep deposit of clayey silt containing some
sand aﬁd a trace of gravel, followed by a sandy silt, some gravel stratum
which is in turn underlain by sound limestone bedrock, The boundaries of the
different deposits are shown on the Record of Borehole Sheets attached to the
Appendix. The estimated stratigraphical profiles of Dtawing No. 2 of the
Contract Drawings are based upon this information, The different strata
encountered from ground levél downward are described in some detall asg
follows,

Clayey Silt, Some Sand, Traces of Gravel

Immediately below the ground surface an extensive, cohesive type deposit was
encountered at each boring location. The lower boundary was found to be at
elevation 483,5%, It was penetrated fully only in BH 1. The material in the
deposit consists of clayey silt containing some sand and a trace of gravel.



Occasional silty clay layers and seams of silt were also encountered. A plot
of plasticity index versus liquid limit shows the greater majority of points
to fall within the CL zone indicating a low to medium plasticity (Figure 1).

Physical properties of the overall deposit as determined from fleld and labor—

atory tests are as follows:

Range
Natural Moisture Content (W) 7% 11-24
Liquid Limit (W) % 20-37
Plastic Limit (Wp) 12~18
" Bulk Density (Y) PCF 131-140
Undrained Shear Strength (Cu) PSF
Unconfined 819-2730
Field Vane 1040-2000+
Sensitivity 2=4

. The results of grain~size distribution tests are shown in an envelope form on
‘Figure 2 of the Appendix.

A desiccated zone with a thickness ranging from 8 to 10 feet was found in all
the boreholes to extend from Elev, 598% downward., This zone is brown in colour
due to oxidation and/or weathering and has a very stiff consistency. Standard

Penetration 'N' values ranged from 15 to 48 blows per foot.

Below the desiccated layer the colour of the sgoil is grey and the consistency
ranges somewhat randomly from firm to very stiff. The 6btained undrained shear
strength values (unconfined and field vane tests) versus depth (elevation) are
shown on Figure 3 of the Appendix. The average values of the shear strength

are as follows:

Elev. 598 - Elev. 589: Cu = 4000 PSF
Elev. 589 — Elev. 580: 2500
Elev. 580 - Elev. 570: 1500
Elev, 570 - Elev, 492: 1100

Sandy Silt, Some Gravel

An approximate 9 foot thick sandy silt containing some gravel zone was found
to underlie the cohesive deposit. The relative density is estimated to vary
from compact to dense,



Bedrock
The bedrock surface is believed to be Elev. 483.5, based on refusal to further

penetration of the augers, since no core samples were taken at this location.
Field investigations carried out within 1.0 mile east and west of this project
indicated limestone type bedrock.

Groundwater Conditions

No groundwater observations were carried out during the field investigation,
It is estimated that the water level is some 23 feet below the ground

surface., It 1s assumed that the groundwater levels are subjected to seasonal
variation,

P, Payer, PuEﬂgu
Senior Foundations Engineer

K. . )O»«/‘/"‘)/

K. Gu Selby, I"Eng‘ ) .
Chief Foundations Engineer (West)
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Ministty of
@ Transporiation s
proeroed Commuricaniong

WP 258-66~03

RECORD OF BOREHOLE No 2

DIST .do . HWY E.C. Row Expry BOREHOLE TYPE
DATUM Geodetic

LOCATION Co-oxds. 15.339.308 8 856,822 K

ORIGHNATED BY aB8. ..
COMPILED BY _ams

W.L. Not Observed

DATE Mareh 13, 14968 CHECKED 8y
SOIL PﬁOHLE SAMPLES '3 E DYNAMIC. CONE PENETRATION
&'g 2 |resisrance pior pustc MAUML el X REMARKS
- $ w 20 40 60 g0 1go |UWT  contenr LmiT SO
IHIMEIr B [Sae sramem oYW W SR e szt
LEV el & | =i . P.5.F, - S
BERTH DESCRIPTION IR g g [0 unconmme v mED vanel ' y |DISTRIBUTION
8|2 . Ul & |eouck rriaxan  x tab vane |WATER CONTENT (%) (%)
602.6|Cround Level & z @ | 500 1000 1500 2000 2500 | 10 20 30 lp c.» |GR $A St CL
v . i
YV S—
/| 2 1ss |36 ] ~_ — 328 42 27
" e
Clayey Sile 1 S8 143 °
y 590 -
Some Sand A I ET b o 138
/ T — T ——
Trace of Gravel dwmmis
580
L) ™ | PH [ ] 136
s * 2
Fitm to Hard % WP :
/L is70 : 2
o cm q rorerd 140 |3 3 %148
i
" ™ P o2
1560
//
4R
Do 1Pl 550 5 i 132
49,8 T T S . o
53.0 | End of Borehole

23, 5 ; Numbers refer 1o
Sensitivity

20
15 48 (%) STRAIN AT FAIURE
10
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RECORD OF BOREMOLE No 3
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SO PROFILE SAMPLES | = W JOYNAMIC CONE PENETRATION -
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8 o vu} ; 2'0 ‘l 6| f) 1? “]p W wl =W &
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503.0 Ground Level 5 2 % | 300 1000 1500 2000 2500 1 20 30 JP-C-Flog sa sici
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1 500

A 1l ss | 18 o

/ 58
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[ e ]
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/‘/ ST TFH k- [T . 137
.2 -
A 5L Th | P
“ 570 i
7T T™ PR v [ o] 136

¥ ;

1 FETme T P Ot 17 12 41 44 23

// 560 +.2

o lw ey
% v
/| e tertse ., Y 133
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%
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/

W Ot pu |
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]
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1

/
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]

/
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_ RECORD 'OF BOREHOLE No 4
WP __258-66-03 LOCATION Coxorde, 15,359,409 8 856,600 & ORIGINATED BY _AMS .

pist L Hwy E.C. Row BXPrySOREWOLE Typg Cont. Flight auger (bembardier) COMPILED BY __ AMS
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FOUNDATION INVESTIGATION REPORT
For
Windsor ~« Dominion Blvd. Overpass

Hwy. E.C.R., District 1, Chatham
W.P. 258-66~03, Site 6-1398-284

INTRODUCTION

This report contains the results of a foundation investigation carried

out for the proposed overpass structure during the period from March 12 to
15, 1968, A muskeg vehicle mounted power auger machine equipped with
solid augers was used to advance four boreholes to depths ranging from

43 to 119 feet in depth. Dynamic Cone Penetration Tests were carried

out adjacent to two boreholes.

SITE DESCRIPTION

The site is located 2.5 miles east of Hwy. 18 along the proposed E.C.
Row Expressway alignment within the City of Windsor. The surrounding
terrain is flat.

Physiographically, the site is located in the region referred to as the
"st. Clair Clay Plain".

SUBSURFACE CONDITIONS

General

Generally, uniform subsoil conditions were found to prevail over the site area.
The subsoil consists of a deep deposit of clayey silt containing some sand

and a trace of gravel, followed by a sandy silt, some gravel stratum which

is In turn underlain by sound limestone bedrock. The boundaries of the

different deposits are shown on the Record of Borehole Sheets attached

to the Appendix. The estimated stratigraphical profiles of Drawing No. 2586603-A
are based upon this information., The different strata encountered from

ground level downward are described in some detail as follows:



Clayey Silt, Some Sand, Traces of Gravel

Iimmediately below the ground surface an extensive, cohesive type deposit
was encountered at each boring location. The lower boundary was found
to be at elevation 483.5+. It was penetrated fully only in B.H. #1,

The material in the deposit consiéts of clayey silt containing

some sand and a trace of gravel. Occasional silty clay layers and seams
of silt were also encountered. A plot of plasticity index versus liquid
limit shows the greater majority of points to fall within the CL zone
Indicating a low to medium plasticity (Figure 1). Physical properties
of the overall deposit as determined from field and laboratory tests

are as follows.

Range

Natural Moisture Content (W) % 11-24
Liquid Limit (W) 2 20~37
Plastic Limit M) % 12-18
Bulk Density ' (f) PCF 131-140
Undrained Shear Strength (Cu) PSF

Unconfined 819-2730

Field Vane 1040-2000+
Sensitivity 2-4

The results of grain-size distribution tests are shown in an envelope
form on Figure 2 of the Appendix.

A desiccated zone with a thickness ranging from 8 to 10 feet was found

in all the boreholes to extend from El. 598+ downward. This zone is

brown in colour due to oxidation and/or weathering and has a very stiff

to hard consistency. Standard penetration ''N' values ranged from 15 to 48
blows per foot.



Below the desiccated layer the colour of the soil is grey and the consistency
ranges somewhat randomly from firm to very stiff. The obtained undrained
shear strength values (unconfined and field vane tests) versus depth
(elevation) are shown on Figure 3 of the Appendix. For design purposes

the following undrained shear strength values are suggested:

El. 598 - E1. 589; Cu = L40OO PSF
El. 589 - El. 580; Cu = 2500 PSF
E1. 580 - E1, 570; Cu = 1500 PSF
El. 570 - E1. 492; Cu = 1100 PSF

Sandy Silt, Some Gravel

An approximate 9 foot thick sandy silt containing some gravel zone was
found to underlie the cohesive deposit. The relative density is
estimated to vary from compact to dense.

Bedrock

The bedrock surface is believed to be at El. 483.5, based on refusal to
further penetration of the augers, since no core samples were taken at
this location. Fleld investigations carried out within 1.0 mile east

and west of this project, Indicated limestone type bedrock.

Groundwater Conditions

No groundwater observations were carriell out during the field
Investigation. It is estimated that the water level is some 2-3 feet
below the ground surface.

Discussion and Recommendations

It Is proposed to build a two span (77' -77') twin overpass structure at
this location. The profile grade of E.C. Row Expressway is set at
El. 623+ some 21 feet above the surface of Dominion Blvd.



Structure Foundations

Piled Foundations

It is recommended that the entire structure (abutmenfs and piers)
be founded on end bearing piles driven to bedrock. The bedrock
surface is located some 119 feet below ground level. These piles
could be either stee! 'H' piles or concrete fillgd steel tube
piles. The tips of steel 'H' piles should be reinforced. If
tube piling is selected the driving energy should not exceed
30,000 ft. 1bs. per blow below elevation 500 to avoid damage

to the piles when contact with bedrock is made.

For the purposes of the 0.H.B.D.C. the following design values
are recommended:

12 BP € 74 12 BP @ 53
Factored Capacity at U.L.S. 180 tons 95 tons
Capacity at S.L.S5. Type I 130 tons 70 tons

Steel Tube Piles (12 3/4" X 1/4')

Factored Capacity at U.L.S. 180 tons
Capacity at S.L.S. Type 11 130 tons

Earth pressures should be computed as per subsectlion 6.6.1.2.2
of the code. For the granular backfill (non-yielding foundation)
a value of Ko = 0,5 is recommended.



Spread Footings

The entire structure may be supported on spread footings placed
within the original subsoil between elevation 591 and elevation 59%,
The following design values are recommended:

Factored Bearing Capacity at U.L.S. 3.25 TSF
Bearing Capacity at S.L.S. Type |- 2.50 TSF

Earth pressures should be computed as per subsection 6.6.1.2.2 of the.
0.H.B.D.C. assuming a yielding foundation condition with KA = 0,33

for granular backfill,

Approach Embankments

The shear strength of the subsoil is such that it will be able
to support the 21 foot high approach embankments constructed
with 2:1 slopes. The fill should consist bf well compacted
acceptable material. Care should be taken to ensure that no
bouldery fill is placed within the approaches through which
plles have to be driven. It is recommended that this portion
of the fill contain no larger grain size than 2 inches if steel
tube piles are considered or larger than 3 inches in the case
of steel 'H' piles.



Settlement Considerations

Due to the compressible nature of the predominant subsoil (clayey silt),
it 1s Inevitable that consolidation settlements will occcur over a long-
term period due to the Imposed loads of structure abutments on spread
footings and embankments. It is estimated that a maximum settlement of
L -g In@hes will take place over a long period of time under the 21
foot high fill., Based on the experiences with similar structures under
simllar subsoil conditions, it can be concluded that 50% of the

total settlement will be completed in about 6 months' time.

For piers, it is estimated that settlements of spread footings will be

in the order of 1% to 2 inches. Thus, differential settiements up to 3%
inches between the piers and abutments if supported on spread footings

are anticipated, Regardless of whether the structure is wholly or

partly on spread footings, it would be advantageous to construct the
embankments well in advance of the structures in order to minimize

future differential settlements. Consideration should alsc be given

to surcharging at the abutments' location if spread footing type support is
used. The aforementioned granular core should be placed first and earth
fill could be placed up to the grade of surcharge level.

Other Considerations

The pile caps and/or the underside of the spread footings should be
protected agalnst frost penetration with a minimum cover of 4 feet.

The topsoil stripping should be in accordance with current M.T.C.
standards.

No major dewatering problems are anticipated.



Should the’piles be driven closer than 12 feet from underground
utilities, preboring to a minimum depth of 6 feet below such
utilities is recommended.

Miscellaneous

The boring program was carried out during the period of March 12-15, 1968
under the supervislion of Mr. A.M. Seppala, Project Engineer.

The equipment used was owned and operated by Canadian Longyear Ltd.
This report was prepared by P. Payer and reviewed by Mr. K.G. Selby.

D. H. Bunda,
for

P. Payer, P. Eng.
. Foundations Engineer

K. 41 At

K.G. Selby, P. Eng.
Senior Foundations Engineer
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OFFICE REPORT ON 50H EXPLORATION

Mirnatry of

Transportation and
Cimmumeatiohs

Ontarg

W P _258=66-03

RECORD OF BOREHOLE No 1
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QFFICE REPORY ON SOIL EXPLORATION

Mirustry of
Tearaporiation and
Commumcanons

Cntane

RECORD OF BOREHOLE No 2
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OFFiCE REPORT ON SOIL EXPLORATION

Ontariey

Ministry af
Trardportation amy
Communcatigns

RECORD OF BOREHOLE No 3
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OFFICE REPORT ON SOil EXPLORATION
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RECORD OF BOREHOLE No 4
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Oct 75, FF-5-22
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EXPLANATION OF TERMS USED IN REPORT

!N’ VALUE: AN INDICATOR OF SUBSOLL QUALITY. It IS OBTAINED FROM THE STANDARD PENETRATION TEST (CSA $TD. Ali9.1). SPt 'N' VALUE IS THE NUMBER OF HLOWS
REQUIRED 10 CAUSE A STANDARD 2 INCK O.D. SFLIT<BARREL SAMFLER 10 PENETRATE 12 INCHES INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER
WEIGHING 140 POUNDS, ¥ALLING FREELY A DISTANCE OF 30 INCHES. FOR PENETRATIONS OF LESS THAN 12 TNCHES ‘N’ VALUES ARE INDICATED AS THE NUMBER OF BLOWS
FOR THE PENETRATION ACHIZVED. 'N' VALUES CORRECTED ¥OR OVERBURDEN PRESSURE ARE DENOTED THUS W,

TION €SA STD, All9.3): CONTINUOUS PENETRATION OF A {ONICAL STEEL POINT {2" O.D. 60 COME ANGLE) DRIVEN BY 350 FI-LB IMPACTS
ON 'A" SIZE DRILL RODS. THE RESISTANCE TD CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR BACH 12 INCH ADVANCE OF THE CONICAL POINT INTO THE
URDISTURBED GROUND. :
SOLL QUALITY: SOILS ARE DESCRIBED BY THEIK COMPOSITION AND CONSISTENCY OR DENSIIY.
CONSISTENCY: COMESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH AS FOLLOWS:

{8, (psr) 0~ 250 | 250 ~ 500 |500 ~ 1000 {1000 ~ 20002000 ~ 4005] > 4000
VERY SOFT |  SOFT FIRM STIFF  |VERY STIFF | HARD

DENSENESS: COHESIONLESS SOLLS ARE DESCRIBED UN THE BASLIS OF SPT "M’ VALUES AS FOLLOWS:

I (aowrny) o5 5 -+ 10 0-30 | -5 | > 50
VERY LOOSE LOOSE COMPACT DENSE VERY DENSE

ROCK QUALTTY: ROGKS AME DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR STRENGTH.
RECOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES FOM A CORING RUN EXPRESSED AS A PENCENT OF THE TOTAL LENGTH DRILLED IN THAT CORING RUN.

HODIFIED RECOVERY: SUM OF THOSE NATURALLY FRACTURED CORE PIECES, 4"+ IN LENGTH EXFRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN. THE
ROCK. QUALITY DESTIGNATION (RQD), FOR MODIFIED RECOVERY,1S:

D 0-25 | 25-3% | s0-75 1 7590 |90~ 100
VERY POOR | POOR FAIR GO0D EXCELLENT
JOINTING AND BEDDING:
spactuG | 2" ™ - g2 FANCE A I L T > 10"
JOINTING  |VERY CLOSE | CLOSE  |MOD. CLOSE | WIDE VERY WIDE
SEDDING | VERY THIN | THIN MEDTUM TAICK  |VERY THICK
ABBREVIATIONS & SYMBOLS
LABORATORY TESTING £l AMP EARTH_PRESSURE TERMS
TRIAXIAL TESTS ARE DESCRISED IN TERMS OF WHETIGR $5  SPLIT SPOON " COEFYYCTENT OF FRICTION
THEY AKE CONSULIDATED (C) OR WOT (V) WS WASH SAMPLE 8
ANGLE OF WALL FRICTION
1SOTROPIEALLY (I) OR NOT (&) ST SLOTTED TUBE SAMPLE
AND SHEARED DRAINED (D) OR UNDRAINED (U) B8 BLOCK SaMpiz ¥, COEFFICIENT OF EARTH PRESSURE AT REST
WITH PORE FRESSURE MEASUREMENTS (BAR OVER SYMBOLS) €S CHUNK SAMPLE %, CORFFICIENT OF ACTIVE EARTH PRESSURE
B¢, CI0 w COMSOLIDATED TSOTROPIC UNDHAINED TW HINIALL OPEN . '
k corrrIc
TRIACIAL WITH PONE PRESSURE MPASUREMENT TP THINWALL PLSTON P PVICIENT OF PASSIVE EARTH msm;{ﬁ
UNLESS OTHERWISE SPEGIFIED IN REPORT ALL TESTS 05 OSTERBERG SAMPLE 1 ANGLE OF INCLINATION OF SURCIARGE
ARE 1N COMPRESSTON F§ FOIL saMriz w SLOPE AHGLE~BACKFACE OF um@
RC  ROCK CORE
ANGLE OF Su0vE B
PH T.N. ADVANCED HYDRAULICALLY A
PN TN, ADUANCED MANCALLY NN, N, BEARING CAPACITY FACTORS
D, DEFTH OF FOOLING
8L TOOTING DIMENSIONS
INDEX PROPERTIES STRENGTH PARAMETERS
T UNIT VEIGHT OF SOIL (BULX DENSITY) ] ANGLE OF SHEARING RESISTANCE
Yu  UNIT WEICHT OF WATER 2y PEAK SHEAR SYRENGTH
¥,  UNIT DRY WEAGHT OF SOIL (DKY DEWSITY) 7 RESTDUAL SHEAR STRENGTH HYDRAULIC. TERMS
¥ UNIY VEIGHT OF SUBMERGED SOfL e COMESION INTERCEPY
Gy SPECIFIC CRAVITY OF SOLIDE Oy T3 ¢y NORMAL PRINGIPAL STRESSES % HYDRAULIC HEAD OR POTENTIAL
e voms mrio v PORE VATER PRESSURE 4 BATE OF DISCHARGE
e, INITIAL VOIDS RATIO v p— v VELOCITY OF FLOW
tay * 1N L0OSEST STATE " JONE PRESEURE RATIO 1 UYDRAULIC CMADTENT
0, * TH DENSEST Stary a4 URCONPINED COMPRESSIVE SYRENGTH §  SEFPAGE FORCE PER UNTT VOLIME
P COEFYICIENT OF VISCOSTTY
D,  RELATIVE Densrry « 2% ’, UNDRAINED SHPAR STRENGYH n  com
. — « AR STRALN & CORFFICIENT OF HYDKAULIC CONDUCTIVITY
w  WATER CONTENT ¥ SHEAR STRAIN ¥, % IN HORTZONTAL DIRECTION
w, LIV LT " POISEON'S RATTO ¥y ¥ IN VERTICAL DIRECTION
vy PLASTIC LIMIY E MODULUS OF ELASTICTTY W, COEYFICIENT OF VOLUME CHANGE

COEFFICIENT OF CONSOLIDATION

n

wg  SHRINKAGE LINIY ¢ MODULUS OF SHEAR DEFORMATION v
k

T,  FIASTICITY IHOEX - %~ ¥p . WODULUS OF SUBGRADE REACTION G, COMFRESSION DNDER
I, LIGUIDITY INDEX a_"__‘r';:'g,, _— STABILITY CORFRICIENTS €, RECOMPRESSION INDEX
I, coNsISTENCY w'wr - mee Ap POKE, PRESSURE COEYYICIENTS 4 DRAINAGE PATH DISTANCE
A, acrrvrry = pugoelanilon . T, TOM PACTOR
. I Sol Frachion NotE: mwmr:y STHESE PARAMEITERS AR v

DENOTED BY USE OF APOSTROPHE
Ou  OREANIC HATTER CONTENT sove 7oz oot T U  DEGREE OF CONSOLIDATION

» IFECTIVE or OVERGONSOLIDA'

5, DEGREE OF SATURATION SEEANING RIS o, ATOH BATIO (OCR)
s SENSTTIVILY w Su lundisturbed) O = EFTECTIVE NOKMAL STRESS

5, (remoulded ) f



.\‘ ) B

~

W

MINIATRY OF TRANSRONTATION AND COMMUNICATIONS, OMYARIG FR-0-EOR { Firnirly O-MT-308 7910}

4 3
"' WL Mot Glierved . Wi Kot
20 E _ ° 62
8. G E.CROW ERRY
&10 -(2’ } 410
ﬂﬂ[ - /‘i’ :.: 4 / 4 . 7 /! ; l/ - 4 /{ = : 290
%0% < ol
590 /// all A A /// ANV // //// yd ‘8/.{/ 590
A A CLAYEY SIT ‘ 18] 7
sag V] /ff 404 ’/// 1 L/some sanp, RacE oF cravel VT 1] // 42 ¥ s
2% Zavar 4 Firm to Hard 4 % ;
szo 1 /, / ] AV AVEDLENanY dvape yap 4N ;f g 579
: 1 ZBY i % %
ss0 (1A A /{/// vt A // AN A o
AT ¥ 1] A A A LA 2
550 ’1/////// 1// //ssa
1 T > e
540 AV a8% // 4 dVab% 540
/‘/// % 4 /
530 4 {/ /// A v ¥ 530
: ZB% 8% f
520 d //’ 404 /'// /] /‘/ 520
‘ e
51g 4 /// // L4 510
A4 A |
500 AL j/ 500
LT LA up ¥
490 T A e
A-A
4
W.L. Mot Observed WL Mo
Qbserved
610 . 620
E € E.C.ROW EXPRY
&10 x> ] 518
o R T
500 ey i /, 580
/ | £ k1  } » 34
590 A WA 4 I A A d V4 dibun Bl 399
4 20 m% AYEY SILT ;
s80 4 I L/ : % i j 94 sowe s»&o, TRACE OF GRAVEL | A 0% / 580
. { 20% Firm to Hard ;
570 : ///‘ % A A y A% /// % % 574
A AT /1 4
60 // v p // x‘/ /// A 20% 1Lt LA % //// 1 1A 560
ssh 40404 /// /] B%8% drd AL sso
f A TA A b
340 A A “B% PN ! 540
_ A A A A
530 ab4 AN A 530
%% %
520 A T 9 d /,4///// 520
% 47 Z8%8Y%
510 NNl A AN 510
25% B j
500 Y1 A b /// // 4 ! d 500
90 [ /.é // LA
& r o eSS ©
[ .SANDY S =
b 430
B-B
~ SECTIONS
20 w0 o SME 5 4051

HOT 239+62-129 EC ROW EXPRY.

=HOT 100+ 00 DOMINION BLVD.

15.359.332-575K £S5, 846 904E

PLAN

0 1. o SCME 20 40T

T

NOTE : GROUND CONDITIONS
AS OF TIME OF FIELD INVEST.

MARCH, 1968.

CONT No
WP No 258-66-03

DOMINION BLVD. OVERPASS

A
BORE HOLE 1OCATIONS & SOIL STRATA

SHEET

KEY PLAN
@ SCALE 1 05 O 1 Mite
| ]

LEGEND

Test {Cone)

¢> Bore Hole & Cone
W Blows/ft {Std Pen Test I5GH s energy)
CONE Blows/iy {60° Cone, 35GFt Ibs enargy)

; WL of time of investigotion
Wi Not Cbserved

CO-ORDINATES

No | ELEVATION NORTH EAST

&40 &40
830 639
; PROP. GRADE £.C ROW EXPRY.
£20 : 620
§ DOMIPION BLVD.
510 | 410
- 1 600
590 590
580 580
570 2 = 570
* = »
o < =
360 & m 4 580

G PROFILE - E.C. ROW EXPRY..

W w

o SCaLE 79

&3 FT.

REF. NG E-53119-1 MAR 1972

i 602-5 (15,359,425 856,768

2 607-46 115 359,305 | 856,822

3 §03-0 (15359267 | 856,665

& 603-0 15359409 | 856,800

T=NOTE-

3 L "

ore & from g

The bourdories befwesn sl strata hove been sirobiished
only of Bore Hole locations. Setween Bore Holes the
bescercbet, . i

REVISIONS

DATE § 8¢ SEECRIETION

Geocres N® §0;6-13

wWY No £ O ROW EXPRY. 8T 1

4 PP T0ATE 1 Sapt. {TE - -
SURKD CHECKED ‘5'?’:5 apt 87 éwf; 62;?:6&6 623‘6-2

L AW S O CHECKED T3




3118 QGORTE

MINISTRY OF TRANJPORTATION AND COMMUNICAYIONE ONTARIO

ATy LOD-H) T

p NSTRIC ; o
so] B46% DISTRICT No. | P
¢ sbu . L '
e CONT No ()
5 51 = e X
, Wp No 288-86-C3 N\~
¢ SHEET
GENERM, ARRANGEWMENT %
| BILLEM
E Cerartng Engeenrs & Fanner
E .-
: FALSE#ORK CLEARANCES
, TYeIAaL NGB B S B.OLANES .
! = ,
: H £ &
] } T o ol
% i ! ~WE € 4TA.718+83.22 iTA 24042 , | B.C.Row ExP BB LANES
z <l ! Bl 62875 1/°. APfgo. 4Lag wild | ' L g . . .
‘wj =, § ' TTRSPHALT 1403 i 12.te 1 %o YAZIES 4%-4 To 43-ip
. —— l ¥ — — SV - i
bt e i . WP 2 S[A 239 455.07 , } : : | L , ;
. Bl 4L23.89 [/f —— -8 ¢ - -0 . i?-0 L9k 5-6 L L 12-0 yAgies . tols N
\ | ! Ee { TRANAFER | ; ; ! é TRANFER I
) i i i i : H i r
i . To i H i To 1
. — < i ; ; oL | e BARE
¥ ._/‘11‘; T ‘ P eettacren i g | . | eotizcfor | |7 Bagrie2
o iE | \\ ! 4 1 " E [ U S 1| ! ool . PoLangs 1 i wal
= \ i L ¥ b - Y , ; ;
-w% hd - \‘s R \ ¥ ,L“i | L9 2dtsd0 gleg, —— f‘k i o~ i ,L i - ]'54—*9 L Z!L : ; i —— ElEe]
c |‘i 1 T e £ _
« | sra. 23940942 Ecde Voo T buc i RO T S, t P SR ORI S e Due
p | 6 A ? W | Lk . . -
(58 \ ' i 1 . i L de _SF \—F«
N — L 4"1.\ loo+oo BENIHIEN - y | 1t I ~PRofuE I 3
w S Gk L i i I . i conléol o:%:
! ¥ . l ! : ™
bH K i> ‘. T wWP 4 ATA 73837 01 STWE S 4[A. 739+ 6001 @ gt i _Tof of Mepiad i ! i
.3 o \ EL. 692-79 (/P EL 423-89 /P o ‘ ' aazaier will i
Y e : - - , \ i (v
= _Qt D 4 ~ BC 4TA. Weo A 24044001 \ a1 roausred o — - I . - - : - —
= | i T e . F 3 il W RSO, ST, H
=t 1 i 735438 73 . 67380 TP 2 d47 150 3 cellecfoR LAMES t | i
\ z e — e e e e e e
4 - \ CrZToIDZZoI ) boooozoood
N { - Lqer or paveMEN]
) ! | a, — : :
RN / I i | ;
P ! ! :
ERRRE N b secTon
f &2 5y :‘J IR s I )
H T 1 1
1 / B Ry o~ 5 :’.l“
A ; >
i - by e alg LIST OF DRAWINGS GEMNERAL NOTES
l HogTH 25 38 I3 JouTH
_—d e e et e N, 1 3{“, T L Anihdt LA 1 GENERAL ARPANGEMENT CLASS OF CONCRETE
m;re, IR, S SR ;,; i ggﬁ 2 BOREMCGLE LOCATION AND SOIL STRATA PERS, DECK 35 WFe
1 o i 3 FOUNDATCN LAYOUT BARRIER WALLS, ABUTMENTS 30 MPo
Toz of slork WP DENOTES  WORKING Poru] R =i i 1 4 FOUNDATION RTNFORCEMENT PEMAINGER 26 w2
L PLAN A . 050 0452, 5 ABUTMENT LAYCUT o e - :
. Ti¢e TeP &F PaVEMENS f Y Lomirs  ef  STRUC[URE i S  WEST ASUTMENT REINFORCEMENT CLEAR COVER TO REINFORCING STEEL
= 20°. yeP DemolEd  vE@li¢al cls 4 . : = - 7 EAST ABUTWENT REINFORCEMENT FOQTINGS ant g
1"z 2070 4 {ieal clzafadce Po] (M ;
) ve. doo! & PIER DETAILS PIERS T
Tef of Pavemed] -t Ly 5‘ 54 ; ggg‘: ‘E:EGLE i’:g:giia ELEVATIONS ABUTHESTS FRONT FACE {FF} 37t g
r o e - 5 -
AT PROFILE Confasl W DECK CABLES DETAILS BACK FACE - BF) 2a,,
£ DOMINION BLVD f2 DECK BEINFORCEMENT I DECX TOP BARS e n 34
- : I3 DECK REINFORCEMENT IL BOT. BARS 2’ e
w. g0l 8264, , £ Asol BRGS. . B EXPANSION JOINTS ~ .
 g0'-0 144 -0 0" o i5 DARRIER WALL . REMAINGER 2%t 34" UNLESS SHOWR OTHERWISE.
l i GuickRAIL AnD S oPE PAVING GRADE OF REINFORCING STEEL
' ~ GUIDER AL H = SEThiLE OF LON £ Paviy RENFORTING STEEL SHALL BE GRADE 400
E H ! CP;AHF:EL AdcHoQAGE ;;‘ 2 =§ e :g ;}::;:iﬁ gg::f:: é REINFORCNG BARS MATKED WiTH THE SUFFIX "
BARRIEZ wWall PoA] [EN3(OHED | ; { Ivetcal) Sle 2 iy “3].@ 20 STANDARG DETAILS L SHALL BE EPOXY COATED.
; i ’ . 5 | 1 EMBEDDED Eifi LCTION 1 5
el ¢30 E | cone- slas | el &30 P g S @ig.‘ 2 St oare AW SE to ii:sZZ::;::To'io.-rss;ssv“ns:am FOR FINISHNG
- i ]/ i 2RO Sla oy i 23 AS CONSTRUCTED ELEV & DiM. ThE SEAR~IG SEATS DEAD LEVEL T0 THE SPECIFIED
s T I 3 i ¥ g g o AN 24 QUANTITIES - STRUCTURS ELEVATIONS Wit A TOLERANCE OF * V&'
Bl. £4¢ | i TTT - = 1 f T i, ¢20 \,I_; i 25 QUANTITIES - STRUCTHRE ERATRS o -
RE S o = i B e J= : b4 NG CONCRETE SHALL BE PLACED ABOVE THE
£l ero L 1 i el ceoso T LEAE 3lo BEemter) I (g f P ELgi _ - | I ] o, 24 = ] ' My ASUTMENT BEARING SEATS UNTEL THE CONCRETE
; 2 ! - - --E BLCi3:97 = G i E{ Glo 5o L eto « T - / - 20 2 B THE DECK HAS BEEN PLACED, STRESSED AND
. t i A TR \\i i ! ve tooo! 2 GROUTED.
ELgoe | CoT T TR e ot £l 6oo rof of PAVEMENT |y, \zs ! L[5 of =~ - :
‘ i LobA } 71\' Y zoasa 7 AT PROFILE Con]Rol ’ 4TkucluRe -
sl.530 | L AT il 590
i [ i i
place compacren fill (max suev) V' Lilore pavinG I
Io FooTus& Level PRioR (o z 9P EA. ABD] I i \ 1 E.C. ROW EXPRESSWAY
pawviG Piled { Tveicall :
: HP 31079 sTEEl W Piles (TP}
/ \ / | \ ! paved Jo BEoRoCK PROFILE DATA
: " SOR REDUCED PLAN- |2
MTC PRECISE B.M. ® 524.86 ELEVATION * MEascREo fieftdoicolAR ¥ E # 3
CLEVATION  182-728 M. . 1z 20 -0" Te 4 Comukien Blup. o i samvzz i3 = i
555481 F1, { ; ; =[PATELSY DESCHIPTION 4

P 3 INDHES ON ORIGINAL FLAK ——d

TESiGY MIeP

THECK GK [LCADING CHEDC-A- rmaAT.—_ww 83

DEAWINT LTL

ZHECK GF ISITE We 61305 B3Rl dWe o




DEANS B =08

HINISTRY OF TRANSPOHTATION AND COMMUNICATIONS OMTARIO

ST BRGS. soto - BISTRICT MNo. | ~
fal " .y e 3
CONT No )
WP No 258-66-031 \__/
; CXFRESSWAY E 5L .
i BLVD. OVERPASS SHEET
.
Lo FOUNDATION LAYOUT
PILLOeM
Corsmstng Engnears & Plarners
L2 :
58279 ;
Ny 850,593658 :
T . N
Q S
Q
G
WP NO.&
Ni3,359,318 356
" = 856,771.487
&
2 NOTES
N ~ALL PiLE5% ARS HP 30X 79
N -PILE SDACING TO 35 MSASURED AT
i 5 e LNDERSIDE OF SOOTING
34 v 2 AZ. 76 3203 _ -DESIGN LOAD A7 S.L.S.IT = {30 TONS
3 3 ;\] = =0 CARPACITY AT LUL.S = 130 TONS
i & o m Pt GTH SHOWN ON DRAWING 15
\\ 5 N o5 THEORETICAL LENGTH BELOW CLUT-OFF.
: L . =
V- : i/\\\ W.R NO. 4 N 35: 3P5<? 301600 —_ég_c_;i&g_t% PILE
ik i 3'33’2‘2‘3?‘?22 = 855,70L4&7 HI 2= SIRECTION OF PILE SA™TER
\ 4P BIOX 7T 1:3,1:4, £ 1:8 = RATE OF BATTER -
\ PILES -~ PROVIDE SRIVING SHOSS FOR ALL PILES
AS PER STD. 55 34
X 1 "1\ : - PILE4 7O 85 DRIVEN TO BEDROCK
[\ H.»’; 3/0 >$<7q \ - ‘9
i i = =
3 \ VA \ d
4 \ .
IS TR .
Ql \ \ "\ - WP NO.&:2
| T SNIB 359,295,129
\ Y WP ND, 52 = /}f/ 2~3edsde s
| b VN5, 353,281 147
L 8 ’\—\‘H \ 278205 0as o
i ) @ .
9 PILE DATA TABLE
9 gl 8 LOCATION | ROW |8AT TER|NO |LanGTH
- T - EQONT . =
y :m\ =7 ABUTHENT | rzar L1
\‘4 &-2%2 N Lz-n%‘ 8 |4 | 129
N R SXT. | 18 8 | 120’
ot CENT.| VERT. 13 | 120"
'é}_\ cre- |FRONT I3 8| i35
™ ~ & . N T
< ABUTHENT | 2zAR :2 j ::;cz?’
. PLAN - '
ABUT BRGS. A i .
: F PIER ROLIGH SLRSAC,
L] IRTACE
ROUGH SUREACE |} i1 : AT CONST. JOi,
A7 CONST-JOINT, | , . T = CONST, JOINT
- j&-t 12-1 _ 5-0) ;; s-o
1 i 'l EL.610.50 + N | Y '} EL.&DO.50
1 - [ ! i ; / | v
o) @1 £1.599.00
\{;] EL.&O08.50 \(\‘ﬂ fta LA ot * =T CU_-;:F
PILE CUT-OFF 4 ] iR b d e
( 1] 1 .
- HP 3IOX 79 / _] 8 IR Y | HESIOXT79
—— piLEs - L iLES
"o o 3- te | e
: ) 2
: 3
/2N . ORAWING NOT TO BE SCALED g ] -
Al SECT'“QN f : Bt P By, 1Bislearesy BESCRIPYICH
38 = .0 I8 1.0 . FILAN LR IR0 N L AL T AL LA S AL B I DESIG%5 #LaP | CnECK 6K iLCADFNBC‘“;‘n
H— 3 INCHES ON ORISINAL PLAN —=! [ RRAGING 7 0 [EHECK 26 [SITE he 6%




Ortann

merflorandum

To: J. L. Keen [Date: 83 08 23
Design Engineer
Structural Office
4th Floor, 3501 Dufferin St.

From: Pavement and Foundation
Design Section
Roem 315, Central Building

Re: Final Design Review
Dominion Blvd., Overpass
E.B.L., and W.B.L. Bridges
W.P. 258-66-03, Site 6~1398-284
E.C. Row Expressway, District 1

The submitted final drawings and provisions have heen

teviewed by this Section,

There are no comments,

Z)( ). \&/d«%

K.G. Selby, P. Eng.
KGS/ DD/ mm3 Senior Foundations Engineer

pipads FELH 110/ 7}



To:

From:

Re:

* é
memorandum +

Ontario

Mr. J.L. Keen Date: 83 01 25
Design Engineer {Southwestern)

Structural O0ffice

3501 Dufferin St., 4th Floor

Pavement & Foundation Design Section
Room 315, Central Bldg.
Downsview

E.C. Row Expressway

Highway 3 Overpass - W.P. 258-66-02

Dominion Blvd. Overpass - W.P. 258-66-03 ..
District #1 (Chatham)

This will confirm recommendations given to you by telephone
by the writer on 83 01 25 regarding the piled foundations

for the above-mentioned structures. Based on the results

of recent pile testing, carried out at the site of the

New Burlington Skyway, we are of the opinion that the

design geotechnical capacity of 12 BP @ 53 Steel H piles
fitted with reinforced tips and driven to bedrock at the
Highway 3 and Dominion Blvd., structure sites, W.P. 258-66-02/03,
may be as high as 130 tons per pile. The minimum quality of
the steel should be Grade 44W manufactured in accordance with
CSA G40.21. For purposes of the 0.H.B.D.C. the following is
applicable for these piles:-

180 tons

Factored Capacity at U.L.S.
130 tons

Capacity at S.L.S. Type II

it i

At no time should the axial loads on the piles exceed the
recommended design capacity of 130 tons.

It should be noted that all capacities quoted above are geotechnical
capacities and therefore the structural designer must ensure that
the 12 BP @ 53 section is structurally adequate for the purpose
intended and complies with the requirements of the 0.H.B.D.C.

The foregoing supersedes recommendations relating to piles in

the foundation reports for the two structures in question,
W.P.s 258-66-02/03.

K., 9« Loy

K.G. Selby, P. Eng.
Senior Foundations Engineer

KGS:syc

cc: K. Bassi
V. Boehnke

wRAnITIR DINSRY



To:

Att'n:

From:

I N A S AT E 3]

* °
memorandum

Ontaric

Mr, V.F. Boehnke Date: 82 07 30
Head, Structural Section
Southwestern Region

Mr. A.P. Watt

Pavement & Foundation Design
kRoom 315, Central Building
Downsview, Ontario

Re: Dominion Blvd. Interchange - Overpass
E.C.Row-Expressway
JW.P. 258-66-03; Site No. 6-1398-284

{

A foundation investigation was carried out at the above-mentioned
site. In crder that you might proceed with the design of the
proposed overpass structure, we are submitting our findings and
recommendations prior to completion of the final report.

SUBSURFACE CONDITIONS

The subscil at the site consists of an about 110 ft, thick clayey
silt, some sand and traces of gravel, followed by a 9 ft. deep
sandy silt, with some gravel. Limestone type bedrock may be
assumed to be at elevation 483.5 *. The groundwater level is
estimated 1o be szome 2 - 3 feet below the ground surface,

STRUCTURE FOUNDATIONS |

Piled Foundations

It is recommended that the entire structure (abutments and piers)
be founded on end bearing piles driven to bedrock. The bedrock
surface is located scme 119 feet below ground level. These piles
could be either steel 'H' piles or concrete filled steel tube
piles. The tips of steel 'H' piles should be reinforced. If
tube piling is selected the driving energy should not exceed
30,000 ft. lbz. per blow below elevation 500 to avoid damage

to the piles when contact with bedrock is made.

For the purposes of the O.H.B.D.C. the following design values
are recommended:

12 Bp & 74 12 BP @ 53
Factored Capacity at U.L.S. 180 tons 95 tons
Capacity at S.L.8. Type II 130 tons 70 tons




. ey

Steel Tube Piles (12 3/4" X 1/4")

Factored Capacity at U.L.S. 180 tons
Capacity at 5.L.5. Type II1 130 tons

Earth pressures should be computed as per subsection 6.6.1.2.2
of the code. For the granular backfill (non~yielding foundation)
a value of Km = 0.5 1g recommended.

Spread Footings

The entire structure may be supported on epread footings placed
within the original subsoil between elevation 591 and elevation
595. The following design values are recommended:

Factored Bearing Capacity at U.L.S. 3.25 mTsr

Bearing Capacity at S.L.S. Type 1I 2.50 TSF

Earth pressures should be computed as per subsection 6.6.1.2.72
of the O.H.B.D.C. assuming a vielding foundation condition with
KA = 0.33 for granular backfill.

Approach Pmbankments

The shear strength of the subscil is such that it will be able
to support the 21 foot high approach embankments constructed
with 2:1 slopes. The f£fill should consist of well compacted
acceptable material. Care should be taken to ensure that no
bouldery till is placed within the approaches through which
piles have to be driven. It is recommended that this portion
of the fill contain no larger grain size than 2 inches if steel
tube piles are considered or larger than 3 inches in the case
of steel 'H' piles,

Settlement Considerations

Due to the compressible nature of the predominant subsoil {clayey
silt), it is inevitsble that consolidation settlements will occur
over a longterm period due to the imposed loads of structure
abutments on spread footings and embankments. It is estimated
that a maximum settlement of 4 ~ 5 inches will take place over

a long period of time under the 21 foot high £1i11. Based on the
experiences with similar structures under similar subsoil con-
ditions, it can be concluded that 50% of the total settlement
will be completed in about 6 months' time.

For piers, it is estimated that settlements of spread footings
will be in the order of 1% to 2 inches. Thus, differential
settlements up to 3% inches between the piers and abutments if
supported on spread footings are anticipated. Regardless of
whether the structure is wholly or partly on spread footings,



it would be advantageous to construct the embankments well in
advance of the structures in order to minimize future differential
settlements. Consideration should alsc be given to surcharging
at the abutments' location if spread footing type support is used,
The aforementicned granular core should be placed first and earth
fill could be placed up to the grade of surcharge level.

Other Considerations

The pile caps and/or the underside of the spread footings should be
protected against frost penetration with a minimum cover of 4 feet.

The topscll stripping should be in accordance with current MIC
standards.

No major dewatering prcblems are anticipated.

Should the piles be driven closer than 12 feet from underground
utilities, preboring to a minimum depth of 6 feet below such
utilities is recommended. -

Our complete foundation investigation report will be forwarded

to you in the near future after the necessary drafting work is
finished.

i i ® i, -

A A SN N A B A

/ ¢ L H
¢

of L7 P. Payer, P. Inog.
Foundations Engineer

PP/4b
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W.P. 258-66-03 Dominion Blvd. Overpass . Row Expwy. Site 6-284

Looking west along E., C. Row at Dominion Blvd.
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R, M. DAWSON P.ENG.
CONSULTING ENGINEER
258 WILLIAM STREET
STRATFQORD ONTARIO

Report on
SCIL INVESTIGATION
for
HOWES BRIDBGE
LOT 21, CONCESSIONS X §& XI

TOWNSHIP OF HIBBERT.

by

DOMINION SOIL INVESTIGATION LIMITED

369 Queens Avenue
LCMDON ONTARIO

Reference No, 7-3-L6
March 23rd, 1967
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SUMMARY

The two boreholes revealed a natural soil profile consisting of a thin
layer of silty fine sand (4'-6" thick) overlying hard silty clay strata
in which borehole 1 was terminated at El. 70, Borehole Z encountered

a stratum of very dense silty sandy gravel at El. 82 and was terminated

in this stratum at El. 70.

It is recommended that the structure be supported on spread footing
foundations within the silty clay stratum at or below El, 91, using a
maximum net soil pressure of 8000 p.s.f. Total settlement is estimated

to be less than l-inch,

Excavations through the silty fine sand stratum below the water table
will require lateral support to prevent a flow of soil and water into

the excavation,




INTRODUCTION

In accordance with a letter of authorization, dated March 9, 1967,
from Mr, R, M, Dawson, P. Eng,, Consuliting Engineer, a soil
investigation has been carried out in the Township of Hibbert
where it is proposed to replace an existing road bridge with a new

structure,

The existing structure is located on Lot 21, Concessions 10 and

i1 of the Township and is named Howes Bridge.

It is understood that the proposed structure is a 40 foot span
concrete rigid frame with a skew of 45 degrees. Also the trans-
verse centre line will be moved 125 feet to the west of the centre

line of the existing structure,

The purpose of this investigation was to reveal the subsurface
conditions at the site and to determine the relevant soil pro-

perties for the design and construction of the new foundations.

DESCRIPTION OF THE SITE AND GEOLOGY

The site is located about 2 miles west of Cromarty in the western

corner of Perth County.

The physiographic region, known as the Stratford Till Plain, is

an area of ground moraine interrupted by several terminal moraines.
The overall slope is to the southwest and this particular site

lies within the Ausable River watershed,. Throughout the area the

till is fairly uniform, being a brown calcareous silty clay
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whether on the ridgeSor the more level ground moraine. The silt
and clay contents vary within certain limits and so does the

stoniness, but it is seldom a stomy till.
FIELD WORK

The field work, consisting of two boreholes, was carried out dur-
ing the period March 15 to 17, 1967, at the locations shown on
Enciosure 2, The boreholes were advanced to the sampling depths

by washboring methcds and were lined with Bx size casing.

Standard penetration tests were carried out at frequent intervals

of depth, as detailed on Appendix 'A', and the results are recorded

on the Geotechnical Data Sheets as *NY values,

Dynamic cone penetration tests were performed adjacent to each
borehole location to obtain an indication of soil density changes
with depth. The same source of energy was used to drive the cone

as was used for the standard penetration test,

Elevations were referred to a benchmark which was indicated on the
client®s site plan (Deck elevation of existing bridge El. 101.9

feet).

SUBSURFACE CONDITIONS

Derailed descriptions of the strata encountered in each borehole
are given on the Geotechnical Data Sheets, comprising Enclosures
3 and 4, and a general picture of the scil stratigraphy is given

in the form of a Subsurface Profile on Enclosure 2.
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The boreholes revealed the following general ground succession:-

Thickness
Borehole 1 Borehole 2

Brown silty clay with a 47~ 6" 47~ 6"

little gravel {Fill}
Grey organic silit it- o Nil

Brown silty fine sand 4%~ O 27« /"
containing seams of

silty clay. The rela-

tive density of this

stratum is described

as ‘compact’ to ‘dense’

as estimated from 'N!'

values ranging from

27 to 32 blows per

foot,

Grey silty clay contain- 3t~ 6" 5= 6%
ing seams of sandy silit.

The consistency of this

stratum is described as

‘hard® as indicated by

*N° values ranging from

34 to 55 blows per foot,

Grey siity clay contain- Penetrated 6'=- 6"
ing traces of sand and 187~ 3"

gravel ({Glacial Till).

The consistency of this

straturm is described as

*hard? as indicated by

N values ranging from

25 to 185 blows per foot,

GCrey silty sandy gravel, Nil Penetrated
The relative demnsity of irtt- 3"
this stratum is des-

cribed as ‘very dense’

as estimated from *N?

values of 100 blows for

less than 1 foot penetra-

tion of the sampler,
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GROUNDWATER CONDITIONS

The average water level observed in the boreholes after completion
of the field work was El. 98,2, which was the same elevation as

the water level in the adjacent creek.

LABORATORY TESTS

Atterberg Limit and moisture content tests were carried out on 2
samples of the silty clay stratum as a means of classification
and as a guide to the probable behaviour of the soil. These gave
values of Liquid Limit of 15% and 25%; Plastic Limit of 9% and
13% and Plasticity Index of 6 and 12 indicating that the soil is
a clay of low plasticity and compressibility. The Liquidity
Indices which Telate the natural moisture content of the clay to
the Atterberg Limits were 0.2 indicating a 'very stiff' com-

sistency.

The results of the Atterberg Limit and moisture content tests
are plotted graphically on the Geotechnical Data Sheet for each

borehole.

DISCUSSION AND RECOMMENDATIONS

The natural soil profile consists of a thin layer of compact to
dense silty fine sand, overlying hard silty clay strata. A liens
of very dense silty sandy gravel was encountered below the silty

clay at borehole 2 location.
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Two factors govern the choice of footing grade, First, there

should be a minimum of 4 feet depth of soil cover for protection

against frost action, and second the footings should have sufficient

protection against scour erosion. The fine sand Stratum is con-
sidered highly susceptible to erosion, therefore on this basis,

it is recommended that the footings should bear at or below El. 91

The final footing grade will be determined by carrying out a
hydrclogical study to determine the maximun depth of scour, which

is beyond the limits of this report,

Bearing Capacity

Cn the basis of the borehole results, footings bearing in the
silty clay stratum at or below E1., 91 may be designed using a
maximum net soil pressure of 8000 p,s.f. This bearing value

incorporates a factor of safety of 3 against shear failure of

the underlying soil.

The adhesion between the footings and the silty clay may be
taken as 2000 p.s.f. and the factor of safety against horizontal

siiding of the abutments should be at least 1.5.

Settliement

It is estimated that total settlement willi not exceed l-inch
and in view of the similar conditions encountered in the two

boreholes, no appreciable differential settlement is anticipated.
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Construction

The hard silty clay strata will present no unusual construction
problems, lowever excavations through the silty fine sand will

require lateral support to prevent a flow of socil and water into

the excavation.

It is anticipated that seepage into excavations will be collected
in sumps dug below the footing grade and removed by pumping.
Yours very truly,

DOMINIOV SOIL INVESTIGATION LIMITED

‘%ATafiﬁﬂ V Atklnson, M, Sc., P.Eng.;

Br?ﬁch Manager




APPENDIX A

STANDARD PENETRATION TESTS

In order to determine the relative density of non-cohesive

soils, such as sands and gravels, the standard penetration test

has been adopted, The test also gives an indication of the con-

sistency of cohesive soils.

A two-inch external diameter thick-walled sample tube is
driven into the ground at the bottom of the borehole by means
of a 140 1b. hammer falling freely through 30 in. The tube is
first driven an initial 6 in. to allow for the presence of
disturbed material at the bottom of the borehole. The number
of standard blows (N) required to drive the sampler a further
12 in. is recorded. The sample tube used is one originally
developed by the Raymond Concrete Pile Company in the United
States, where a sufficient number of tests haw been made in
conjuncticn with field investigations to show that the resuits,
although essentially empirical, may be applied to foundation
design.

For sands:

Values of N Density
Less than 10 Loose
Between 10 and 30 Compact
Between 30 and 50 Dense

Greater than 50 Very dense







Enclosure No. |

LIST OF SYMBOLS, ABBREVIATIONS AND NOMENCLATURE.

SOIL_COMPONENTS AND GROUND WATER CONDITIONS.

SN RPFEAD 22 / N~~~
COG s = =
o O PYERLIRLIPE K 1 /N ithiind =
GRAVEL SAND GROUND| DEP

BOULDER | COBBLE . SILT | CLAY [ORGANICS TH

COARSE | FINE | COARSE | MEDIUM | F'NE BEDROCK| | WATER | OF
— — + ; } S EEE LEVEL |[CAVE-IN
p > 8 3 3 476mm 20 042 0074 0002 > | "™y
U.S. Standard Sieve Size: No.4 Noil0 No.d40 No.200

SAMPLE TYPES.

AS Auger somple RC Rock core TP Piston, thin walled tube somple
CS Somple from casing %, Recovery TW Open, thin waoiled tube sompie
ChS Chunk somple SS Split spoon sample WS Wash sampie
SAMPLER ADVANCED BY static weighf': w OBSERVATIONS Steady pressure ; Woshwater
" pressure PP MADE WHILE No pressure 5 returns
! topping  * t CORING Intermittent :
pressure V;‘g::water

PENETRATION RESISTANCES.

SYMBOL :
DYNAMIC PENETRATION RESISTANCE : to drive o 2°¢, 60° cone attached fo the end of the
drilling rods intc the ground, expressed in blows per footl. —I_\‘—\_
STANDARD PENETRATION RESISTANCE ,-N-:fodrive o 2" outside dia, split spoon sompler o o
i foot into the ground, expressed in blows per foof. ]
EXTRAPOLATED -N- VALUE 322

The energy for the penetration resistances is supplied by o i40 ib. hammer falling 30 inches

SOIL PROPERTIES.

W%  Water content ¥ Natural bulk density (unit weight) k  Coeff. of permeability

LL 9% Liguid limit e Void ratio C  Shear strength in terms of
PL%, Plastic limit RD Relative density $  Angle of int. fricﬁ;;}‘ total stress

Pl %  Plasticity index Cv Coeff. of consolidation ¢'  Cohesion in terms of

Lt Liquidity index m,  Coeff_ of volume compressibility 9'  Angle of int friction-!  effective stress

UNDRAINED SHEAR STRENGTH.
— DERIVED FROM —

TRIAXIAL UNCONFINED LABORATORY FIELD POCKET
~ e ~N ~ PENETROMETER
COMPRESSION TEST st gt VANE TEST ot TES;’
4
® L) X + -
Strain of foilure is represented 20% St: sensitivity = shear strength in undisturbed state
by direction of stem '5°/°'t5°/° Y shear strength in remoulded stote
10%
SOIL. DESCRIPTION.
COHESIONLESS SOILS:  RD: COHESIVE SOILS : ¢ '0%/sqft
Very loose 0-15% Very soft less than 250
Loose 15-35% Soft 250 - 500
Compact 35-65% Firm 500 — 1000
Dense 65-85% Stift 1000 — 2000
Very dense 85-100% Very stiff 2000 - 4000

Hard over 4000

DOMINION SOIL INVESTIGATION LIMITED
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DEFECTS IN NEGATIVE OUE TO ‘

CONDITION OF ORIGINAL DOCUMENT

GEOTECHNICAL DATA SHEET FOR BOREHOLE 1. .. ..

OUR REFERENCE NO T o3 .[,6

CLENT R.¥, bLawson, Consulting Lngineer, meinon o sewii Washboring NCLOSURE NO 3
PROJECT Proposed bridge plaMETER OF BoRERe Bx (S-inch) o

weanon Lot 21, Conc, 10 & i, Twp, of llibbert °* March i5 & lo, 1967
patum tievation:  101,9 feet. Top of existing bridge deck,

[[z “; SAMPLES PENETRATHIN “:“:).‘»'A"“( i CUNSISTENLY
o] blows per boet . g
AE: SIRATIFICATION 230 o 20 4D ey 80 100 o
- - -4 s — 5 i
A T DESCRIPTION x ¥ g a1 L _ o U S REMARKS
o Q o« ) e 2% [ SHE AR STRENGTH ths sqg ¥
& z
z <8 ! ; ; | ) ip 20 3p 49
06,7 0.0 Ground Surface
T — * i
Brown silty “ B '
clay, littlie ! Wﬂ«»*// | W W. L.
gravel. . | ! - - El. 98,4
45| (Fill) o " wlaméter cone
 § . | H
g ol OFeY organic silb A . |
954" YA i NN 32 ) 0 |
Dense brown //. ! jx\\\! !
silty fine hp L !
sand and o 2 1 ss |30 z
9.5iseamns of clay 4 i
Hard g¢rey / ’ i
90 4 silty clay, N L fus 134 ! ‘
seuws ©Of NA |
{0
13,0 sandy silt N\ |
| i
! i !
Hard 0T | o
85 4 <y { oi % -
i | ! l
grey 0 | ; | \\;
i f H
| | s f
I I T !
! i j !
80 - o | 7
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. | i ; 1
: | | | 1
traces of sand T 3 i [ i ! ’
‘ |
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75 - “Nj v | ss |62 o , o
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o
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‘ WEFECTS 41y NEGAT
] ATIVE Dug e
. CONDITION OF ORIGINAL DOCUMENI

GEOTECHNICAL DATA SHEET FOR BOREHOLE .2 . . ..

DUR REFERENCE NO T« 316
CUHENT R.¥, Nrwson, Consulting Lngineer, meHop of sorns Washboring NCLosURE No 4
PROJECT Prop(\sed Bri dne DIAMETER OF BOREHOE B x (S—iﬂCh)
weaton Lot 21, Conc, J0 & 11, Twp. of Hibbert " March 16 & 17, 1967
DATUM ELEVATION 0] ,9 Ffeet, Top of existing bridge deck.

[’ z CAMPLES PENETRATICR RESISTANG | CONSISTENC Y
Z » . Diowy per oot - '
% x STRATIHICATION =g Uy 20 409 ' 60 89 100 m“"""w"””"’”’ ""‘ »
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E o ’ Tz b4 % e {0 E, E’ SHE AR TIRE Y ihe s H
x z N
2 < L ] | ! ) 19 29 3¢ 49
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