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MEMORANDUM

E’Tu: ¥r. B. R. Davis, From: Foundaflon Sectian,
- - Bridge EBnglneer, . ; ‘Materials & Testing Offvce,
Erﬁdge Office, Room 107, Lab Pldg.
Gamin. Blug. . )
Axrsition:  Mr, S. McCombie, Dare:  June 10, ’9,

2ur Fice Rer. ' BTN 1Y Réé'-" jrb JUL ? 197%

SuasecT:

FOUNDATION INVE SI‘lGxTIO“\I RuPOHT
For
Proposed Elsmere St. Extension Bridge
over Grand Xu’sal"ais Drain
E. €. Row Expressway
N District #1 Chatham ..
W.Je 70-11001 -~ W.PL 257- 66-19

dow7 . 7/- 104

Attached, we are f‘crwardim" to you our de tailpd'
‘ foundation mvomication report on the subsoil conditloz‘s
existing at the above structure site, )
e believe that the factual data and recdzr;menda‘tio;{s
taiqed therzin will prove adeguate for your des‘ign' : =
reguirements, Should =@dditional information be required,
e do not hesitate to contacst our Office,

*
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AGE/ hrd ; 4. G, Stermac, ,
itiach. PRINCIP AL FOL iiDa”TO‘I .SE\ &3.;: .
cc: lessrs, E.

D. ¥

. Zox o

P, C

A, P- Watt

J. Roy

E A

. A. Singh /
Foundation Tiles,:
2

‘ General Fil




NTRODUCTION
DEscaz?Tich OF THE SILTS

FIZLD AND LA3024TORY JoRK

SO1L TYPES AND SOTL cowaxﬁc;ﬁs
4,1) General |

L, ,2) Clayey-Silt tO'Silty;Ciay withTSbme‘Sahéwi5

~

and Traces of Cravelf
4,3) Bedrock
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FOUNDATION INth IGQTIOK ? PORT
For.
Proposed r".L«*m‘-’ e Bt uxtension Lridge ”,‘;i:
over Grand larals Drain o :
E.C. BRow 'Expressway
District .#1 Chatham =
W.J. 70-11041  -- W.B., 257- 66= 19

1. IWTRODUﬂTlonQ S e i
In 2 memo dated April 30, 1970, Hr, 4. P, Watt, Regional
Bridge Planning unginaer, requested~afFoundation investigatidan

for the above structure.
The investigation w;s carried out’ by the Foundatioa S
Section, Presented in. this report are the results of tbe com~"

pleted field and 1aboratory studies as well as recommenda; 7
pertaining to the foundatlons of the p?oposed st”ucture.'jffﬁ
2. DZISCRIPTION OF THZ SITI: , N |
The bridge site is ldcatedih.the City of Windéof;ﬁhsre,
the proposed Elsﬁere St. Extension will cor oss the Gfand ﬁarais

Drain, The ZElsmere St. Zxtsnsion will connect Grand' 1 rals %J.;Q'
East and North Service Road some § mile East of Howard Avenue. At

The topozraphy is fl?t and the area is builtku witn,“
residential dwellings. ; , o ‘ L
Physiozraphically the region is referred to as the St.
Clair Clay Plain. . , o
3., FIZLD AMD LABORATORY WORK: , . .
The field investization cousisted of two sampled bore- .

holes and four cone penetration tésts. One of the borehcles was
continued until practical refusal was reached; the other was

‘terminsted at a depth of 50 feet. o ‘

Eorings were carried out using a hollow sfeﬁyaagef" ‘
machine, When it became impractiesl to auger furgher, wcshncr é‘
was addpteq using AX casing. For the stauda rd pen°tr9t10n tests ’ ¢
a driving energy of 350 ft./lb. was used. :

qulsturbed'qa olbs chE;f covered using 2“ I D.VOhelbb
tubes pushed hydz: ullcﬁl‘y intoe the “soil. riald vdna“° k
osrformﬁd whnre pOSSlb1° 1§_fu t belew the sample depths. R

&




Samples were visually'éxaminéd in the field ahd sﬁﬁ—
‘ quently in the laboratory. . o L
The locations and elevations.of the boreholes. were sur-~
syed in the field by London Region Engineering Surveys Section
znd are shown in Drawing 70-110414 which éccompanies this report.,:
Lavoratory fests were carried“out in selected samples to -

determine Atterberg Limits,fnatural'moisture contents, grain
size distribution, bulk density and unc0nfined shear strength.'
The results of tests carried out in the field and
laboratory are plotted in the borehole logs which form part of
this report,
e, BOIL_TYPI5 AND SOIL CONDITIONS:
4,1} Geaneral:

The subsoll at the site consists of a deep depoclt of

Clayey 8ilt to Silty CTlay with some 8and and traces of Gravel

overlying bedrock. The boundaries of the deposits are shown in

the Hecord of Borehole sheets attached to t @ 4ppendix, The

estimated stratigraphical profile of drawing 70-110414 is based
‘ upon this information.

5.2) Clavay 3ilt - Silty Clay with some Sand and Traces of Gravegl:

This deposit was found in all boreholes and extends from
immediately below the topsoil doun to the surface of the bedrock
at a depth of 112 feet, Atterterg Limits and field observations
indicate that from ground level {elev. 601,9) down to el. 540.0
and below elev, 520.0 down to bedrock the material can be classi-
fied as clayey silt; between the aforsmentioned elevations the
material is classified a2s silty clay.

The top 4 to 5 feet of the depcsit is weathered and has a

kd

consistency (based on Standard Penetrztion Tests) of stiff; below

this the material is desgiécated for a furinser 8 feet and in this

region has a consistency of very stiff to hard. Beneath the

desigcated portion the moisture content of the deposit incrsases

accomppanied by a rapid éecrease in shear strength.

Within the desiccated-region elev. 588,0 to elev. 596,0

' the strength of the material is well over 2000 p.s.f. Below

elev., 533.0 the strenzth decreases to 2 value of -about 800 p.s.f.

"Jj Q":/B




at 553/0 and remains at this value‘downvtofeiév, 5h?;OVbéyond"
which point no further shesr strength values were obtatned.

Field and laboratory tests gave the following reSulfs&-

y : Clayey Silt Silty Clay:

.Noistuﬁe Content I 12 - 13 27 - 35
Liguid Limit 2 22 - 23 36 - 1o
Plastic Limit [ 13 - 15 17 - 18
Grain Size Distribution 3 ‘

Uncon®ined Shear Strength p.s.f. . 480 - >5590

Field Vane p.s.f. ‘ 680 - >2000
Density pe.c.f.. , 133 - 144

'K Values 5 - 23

Plots of Plasticity Index vs. Liguid Limit and typioal
grain size distribution curves are shown in the Apgpendix,
L.3) Bedrock:

From previous invastigations in the immediate arca the
bedrock has been found to be limestone and the surface to lic
betwzen 110 and 120 feet below existing ground., In this investi-
gation once practicsl refusal was reached at a depth of 1127,
1.e. elev, BL33,8, this was taken as the probable bedrock surface.
5, GROUHDIATIER COHDITIGCHS:

At the end of drilling operations the water 1évels in the

boreholes were found to be as rollows:i-
B,H., #1 ... 330.%8 B, H. #2 ... dry -

Thesz readings cannot be taken as representing the zroundwat

nature ol the subscil.

6, DISCUSSION AND RICOHHNIDATIOUS:

Tha proposzd coanection between CGrand lerals 3d, I, and

North Service 3d., crosses th2 Grand Marais Drain and a strusturs

¥

is requirsd at this location.

The drain is around 43 Teet wide, top of bank to top of
bank with sides =lopes approximately 3:1, The bed elevation is
some 6 feet balow zenexr: 1 ground level.

i1l have a single span of 77 feet and
the approach fill will have 2 height of 5 feet,

The new structur> wil

oooco/l”

bty

2y
level dus to the short duration of the field work and the 1mpermeab1e




The subsoil at the site consists of a deep Strata of.
Clayey Bilt to Silty Clay with some 3Sand and traces of Gravel
overlying limestone badrock

Recommendations regariing foundations for the progosed
structure are given below:- ’

Spreal Fooitings

The upper desiccated portion of the deposit is suitable
for a spread footing {ype of foundations; these can be pléced
between elev, 591.0 and elev, 594.0 with a safe bearing capacity

moe oo
LeDalts '

ol 2
The desiccated zone is susceptible to softening on contaset

with water, therefore it is recommended that the base of the

footing excavationsg be protected by a concrpte working slabdb

immediately on exposursz,
Short Timbepr Piles

is an alternative the Foolings may be supported on short

timber piles., It is es®imated that nusber 14 class '4' treated

timber pilﬁﬂ drivan 40 reet into the deposit will have a safle

All found=ztics

o 1
by 2 minimum of 4L fest of earth cover,
r

rial should be removed

e

il c
in accordsncz with tha‘pertinent D.H.O. standards within the

constructinn area.
Because of the compressilble nature of the subsoll, 1t is
ble that consclidation ssitlements will ocour over a long

f structure and exbankment,

pile liner driven down below the scour

c
Sloges should bz protected agzainst scour up to E.H.L. in




7.  MISCELLANEOUS :

v

The fleld investigation was carried out'durlng fhe,parioﬂl
Fay 19 - 21, 1970, under the supervision of Fr. G, Alleh, Project
Found ation Ehgineer, who also prepared this report,

Zqulpment was owned and operated by P.V.K. & Sons.

The report was reviewed by Mr, K. G. Selby, Supervising
Foundation Ingineer., ‘ '

June, 1570,
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?O&M OB-MT'8 (REV 1089) OFFICE REPORT ON SOIL ' EXPLORATION

DEPARTMENT OF HIGHWAYS~ ONTARIO

RECORD OF BOREHOLE No. 1 FOUNDATION SECTION

MATERIALS & TESTING OFFICE
1 joB __ T0-110k1 LOCATION __ Cowords. 100,917 By 71,L73B.  ORGINATED By _ G4
WP, . 257-66.19 ___ BORING DATE __ May 19-20, 1570 COMPILED BY gc
DATUM __ Csodetic BOREWOLE TYPE HS Auger, AX Casing R cHeckep By _ LA .
S DYNAMIC PENETRATION  RESISTANCE LIQUID UIMIT w,
SOiL_PROFILE AMPLES -1 . |BLOws/FOQT PLASTIC LIMIT —— w, >
5 9l < 20 Bo 60 B 190 WATER CONTENT—-w =
-l | % & | B |SHEAR STRENGTH PS.F " w, 321 remark
SJELEV. DESCRIPTION SIS g| . | © unconeweo o+ riewo vane ‘ A =X
DEPTH o g bl 3 > & QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
600,58 Ground Level % 2| o 500 1000 1500 2000 2500 10 20 30  jpcr
0.0 600
1 S8 s 13 O
2 (95 123 O by
3 ™ PH £ Q) i} m.s
LW NP
S 1ss | 7 °
6 ™ _ M| ¥ o
‘ s3] 5% o
Clayey silt, some sand
and traces of gravel 8 ™ ;M O
o
Firn to Hard RIS o
| : L o i | e 20
! 81k
1185 | & 560 v ; o
l ¢ ( 4!] .B
e Te T YRR ik




 FORM OB-MT- 124" [REV. 1969) T T TOFF

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OQFFICE

RECORD OF BOREHOLE No. 2

FOUNDATION SECUON

joB __70-110l3 LOCATION __ Co-ords. 100,925 N; 71,511 E. OR!GINATED BY _GA
w.p _ 257-66-19 BORING DATE __ May 20, 1970 COMPILED BY G
T
DATLIM __ Geodetic BOREHOLE TYPE Dynamic Cone Tes‘c. CHECKED BY /;
‘ DYNAMIC PENETRATION _ RESISTANCE LIQUID LIMIT ——— W,
SOIL PROFILE SAMPLES W 180w FOOT ”
b= ®
5 Sl z 2,0 o 60 8 100 WATER CONTENT—w =
£LEV 2 & | =] & [SHEAR STRENGH PSE ws w, 321 remarks
DESCRIPTION T4l =) o g . ] © UNCONFINED + FIELD VANE ! £ ‘ =
DEPTH xf 2 s g j; ® QUICK TRIAXIAL X LAB. VANE . WATER CONTENT % y I
601.0 Ground Level - B w P.CFIGRSASICLI
c.c 6 k o 7’

573.0
28.0| Bmd of Cone Test |




DEPARTMENT OF HIGHWAYS- ONTARIO ' ‘ T st T ERERE S
MATERIALS & TESTING OFFICE ~RECORD QF BOREHOLE No.3 FOUNDATION SECTION
jos _ 70-110l1 LOCATION _ Go-ords. 100,849 N; 71,526 E. , ORIGINATED BY _ GA ’
WP _ 257<66-19 BORING DATE ___ May 21, 1970 ' COMPILED BY _~ 6C,
DATUM ___ Geodstic BOREHOLE TYPE BS Auger } - - CHECKED 8Y gt
< DYNAMIC PENETRATION RESISTANCE  JLIQUID LMIT —— W,
SOIL PROFILE SAMPLES | slowg/ FOgT ‘ PLASTIC LIMIT iy |
5 gl = 0 ko 60 B0 100 | wATER CONTENE——y i .
& = « | Y ISHEAR STRENGIH PSF ' we 321 REMARKS -
- af ow ey w w ok 5 4 :
ELEV DESCRIPTION 2] 21 ¢ g| | © unconrmeo 4 rielo vane " T pt=1 N :
DEPTH =1 3 = 2 o 1 ® QUICK TRIAXIAL  x LAB. VANE . WATER CONTENT % Vol ,
602.6 I 2= 500 1000 1500 2000 2500 10 20 30 eelorsasicl
55 : Lol
600 ~ jHole dry
X 188 TIF o ] .
7 (8517 | se00 YT b
: ) O i 5975 §
! 3 ™ | PH 7 , b TRUEE ERERS .
t H h S5 38 590 1\ - - Fo e
smayey silt, some sand ¢ T P 75 ",/0 " 13k
! + 8l.6
’& traces of grawl 6 |85 9 4‘1 6 o
| T M TR 880 6 1\ ! S 13
Firm to Hard _ .8l ‘5\ o
B 185 | 5 : : ° B
' { +81.6 \ ’ DR
9 ™ [P o0 i I R et |13
1t TTLCS , ——
10:85 | 8 °
) + ql.é
1™ W s | ik
s ; 560 s 1§ 08 4
1z ss 8 °
; i #482.0 ‘ ‘
: | y —0——t 137
551.9 13 WP q ax !
R | 50.7, End of Borehole TRy ‘




DEPARTMENT OF HIGHWAYS- ONTARIO ST T
MATERIALS & TESTING OFFICE CORD OF BOREHOLE No. & Lo ‘FQUWA“QN S
o 70-110h1 LOCATION Co-ords. 100 ,8h2 N; Mn,h&sa E. ' omswmeo sv GA ©
wp  257-65-19 BORING DaTE  May 23, 1570 2 L COMPILED sv gc
DATUM Geodetic BOKEHOLE TYPE Dynamic Cone ‘z'est L - . CHECKED BY _ ,f;«f‘
SOIL PROFILE SAMPLES | gLYNAWC SENEIRAUON RESISTANCE = T?ﬁ%r?c%fr&n ::
- 5| $| % 60 8 100 | wATeR CONTENR-—w |, 2] |
. = gl |9 o [Ea SWENGTH PSF W g™ 521 rEmarks.
ELEY DESCRIPTION =122 g . | © UNCONFINED  + FIELD VANE °af
DEPTH Il S| > 1 21 > 1 e QUICK TRIAXIAL  x LAB. VANE NTENT % 1
«f 21 2132 & WATER CONTENT % | ¥
1502.2 o B © . ‘ P.C.EIGR SA
i o 600 ] X

~

End of Cone Test
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REVISED ;_‘ 1966
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FORM OB MT- 17

REV. APe w' : : ‘

UNIFIED S5S0iL CLASSIFICATION SYSTEM , v
CLAY & SHUT SAND , ' GRAVEL
Fine | Medium 1 Coorse Fine ! Coarse
100 DEPIAMMENT SIEVE DESIGNATION 270 200 140 100 8050 40 30 20 16 108 4 WYX Oy 27243
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