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Mr, A. M. Toye, My, A. G. Stermac
Bridge Engineer s Principal medktian Engr.,
Brmge Divizion. Foundation SﬁctiOﬂ

Materials & Researeh Division.
Attn: Mr. K.L. Kleinsteiber, May 21, 1963

“%un, Bridge Lialson Engr.

FOUNDATIOR INVESTIGATION REPORT BY D.H.CG., -
Middlesex County Bridge No. 1, County Road 12,
Station 78+50, Lot 6 and 10, Con. IV amd VII,
?vp. ef Mel&ids and Weat Eilliaas, Dist, Ho.aa
W.J. 63-F-43 == Cont. Ho. 5868-1

Attached, we are forwardipng to you, the results of

our foundation investigation at the above structure site.

[ We believe that you will find the f& - 21 data and
recoamendations contained therein, adequate [ —vour future
. design work. |
If any additional information is required, plissse

feel free to call op our Office.
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1. ZIKTEODUCTICH:

It is proposed to construct & new bridge to carry
‘iddlesex County Road No.. 12 over a proposed creek diversion.

A

foundation investigation at this site was reguested
by the Direct Expenditures EZngineer, Mr. P, D. Pz tterson, Municipal
Roads Branch, in his memorandum dated May 8, 1963, to determine
the subscil conditions.

in investigation comnrlsod of two sampled boreholes and
dyramic cone penetration tests, was commenced on May 13, 19€3.
The results of this investigation and the exact borehole locations,

are attached to this report.

2. SLJUV L _CONRITIONS:

The grgund is underlain by an approx. 5-ft. layer of loose,
silty sand, followed by a deep layer of clayey silt.

>lavev Silt: This layer of cohesive materizl was en-
countered at an approximate elevation 7051, It'is of low plasticits
aré contains traces of sand particles throughout the entire depth

explored. The consistenecy of this layer is, in general, stiff to

»

very stiff, becoming hard below elevation 649!, The thickness of

cont'd. /2 ...




From Tield vane and laboratory unconfined compression and

guick triaxial tests, an undrained shear strength of 1,800 p.s.f.

The proposed channel diversion necessitates the excavation
t0o be carried down to elevation 700.0!' - that is, approximately

11 feet below the pround surface. Spread footings provided at or

o

elow this elevation, can support a safe load of 2 t.s.f. “he exact
footing elevation will, however, Cepend on the amount of scour
proetection reguired. Care must be taken not to place concrete on
disturbed or reworked material. No settlement problems are expected
to be encountered at this bearing load,

No stability problems are expected to occur during the
channel excavations,

As the water table is close to the groung surface, a de-
watering scheme will have to be adovted. If sheet piles are reguired
for scour protection, they may be incorperzted into the dewatering
schene.

As an alternative for spread Ffootings, a pile-supported
foundation may be aéopted. Timber displacement piles are recommanderd

It is estimated that 12" diameter timber piles driven down %o elevation

il

£55', can support a load of 20 tons prr pile.

cont'd. /3 ...
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~RZEREVIATIYENS USED IN THIS REPORT -

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE ‘N'c« - THE #'.4BER OF BLOWS REbUlRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER

12 INCHES INTO THE SUBSOIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 6D DEGREE CONE, FITTED
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRISBED
iN THE FOLLOWING TERMS: -

CONSISTENCY~ 'N' BLOWS/ FT. ¢ LB./SQ.FT. DENSEMESS 'N' BLOWS / FT.
VERY SOFT 0o -2 ¢ - 250 VERY LOOCE 0 -4
SOFY 2 - 250 - 500 LOOSE 4 - 10
FIRM 4 -8 500 - 1000 COMPACT 10 - 30
STIFF 8 - IS 1000 - 2000 DENSE 30 - 50
VERY STIFF 15 - 30 2000 -~ 4000 VERY DENSZ > B0
HARD > 30 > 4000

TYPE OF SAMPLE
5.8,  SPLIT SPOON T.W.  THINWALL OPEN
W.S  WASHED SAMPLE T.P THINWALL PISTON
8.B. SCRAPER BUCKEY SAMPLE 0.S. OESTERBERG SAMPLE
A.S. AUGER SAMPLE F.8.  FOIL SAMPLE
C.5.  CHUNK SAMPLE R.C. ROCK CORE

ST SLOTTED TUBE SAMPLE
PH. SAMPLE PTVANCED HYDRAULICA' LY
P.M. SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSION L. LABORATORY VANE
Q UNDRAINED TRIAXIAL FVv. FIELD VANE
Qeu CONSOLIDATED UNDRAINED TRIAXIAL < CONSOLIDATION
Qd DRAINED TRIAXIAL s SENSITIVITY
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- - -ABBREVIATIONS

SQOii. PROPERTIES

UNIT WEIGKT OF SOIL (BULK DENSITY)

UHIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SOiL (DAY DENSITY)

UNIT WEIGHT OF SUBMERSED SOIL

SPECIFIC GRAVITY OF SOLID PARTICLES. G = %’-—
-

VOID RATIO

POROSITY

WATER CONTENT

DEGREE OF SATURATION

LIQUID LiMIT

PLASTIC LIMIT

PLASTICITY INDEX

SHRINKAGE LIMIT
LiIGUIDITY INDEX = X WP
P

CONSISTENCY I8DEX « .!Ll.i
P
VOID RATIG IN LOOSEST STATE

VOID RATIO IN DENSEST STATE

DENSITY INDEX » Smex "8
€mux ~ € min

RELATIVE BENSITY D, 1S ALSO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUMEZ
~Ae

COEFFICIENT OF VOLUME CHANGE -(——T-r
l+e)lAo
COEFFICIENT OF CONSOLIDATION

Ae

— e

COMPRESSION INDEX =
Alogy,

TIME FACTOR = id",l ( d, DRAINAGE PATH )

DEGREE OF CONSOLiIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

APPARENT COHESION

LPPARENT ANGLE OF
SHEARING RESISTANCE,
COR FRICTION

IN TERMS OF
EFFECTIVE STRESS

Ty=c' + 0 ton ¢

iN TERMS OF
TOTAL STRESS

Tg=Cy+ 0 tan

COEFFICIENT OF FRICTION
SENSITIVITY

_USED IN_ THIS REPORT

w
e

log,g or ing
10g0@ OR log @

Mg < —

AOMey a4 QQ &

=

Z20r w

<

‘GENERAL
*3-1416 )
BASE OF NATURAL LOGARITHMS 2-T183
NATURAL LOGARITHM OF g
LOGARITHM OF @ ;I‘O BASE 0
TIME
ACCELERATION DUE TO SBRAVITY
VOLUME
WEIGHT
MOMENT
FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE
NORMAL STRESS
NORMAL EFFECTIVE STRESS (& iS ALSC USED )

SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO ( j1 1S ALSO USED)

MODULUS OF LINEAR DEFORMATION {YOUNGS MODULUS )
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TGP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS

SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUNG

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAVITY. DEPTH AND COHESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL




R FORM 0B -wi. - 126 REJ .96 CEECE RERORT SN B0 TXPLORATION :
© ,81.439] ‘ 0
' l
VEPANTMENT OF HIGHWEYS - INTARIO -
MATERIALS & RESEARCH DIVISION RECORD OF BOREHOLE NO. 1 COUNDAT'ON SECTION
Jop _63-F-48 LocATION . Stn. 78/80 and 23' to right of € of County Rd. #12. . siginaTeED BY B.H.G.
w.p - s0RING paTe May 13, 1963, ‘ . SOMPILED BY B.M.G.
oAaTUM _Geodetic 30REWOLE Type _Washboring using NX Casinge SHECKED 8Y K.Y.L.
¥ v .
e e e Sy | BLOWS  FOOT PET— PLASTIC LIMIT —— wp N
i 5 18! 3 =0 40 2 : Y WATER CONTENT ——W x
: & o, & 8§ |SHEAR STRENGTH P.SF. wp v wi 3@ o
ELEV. | DESCRIPTION 1 b f > [Unconfined Compression Test o ’ & | REMARKS.
DEPTH | x| 5/ - | 3 ‘ w {Quick Triaxial Test + : ‘
; xf 2! 515 _ WATER CONTENT % ¥
: A | 2] @ 400 800 1200 1600 2000 15 30 45 .
I b ! | i ! ‘ 9
! ' E : ! § 4 §
! b ! | ! | i
| 1 o I
711.5 Groundlevel v A i | ! | ; g
Topsoll z 240 | | | 5 . | : ¥ W.L.at|
1.6 Silty sand and trace h_l'—;—S_O_*—E"J-‘ ; | 5 ! . : = 710"
,  of clayey silt. ‘WLJ,,_ \ 2 i ‘ : f
.5 Loose brown. S S ? f E ' i
L0023 Loos 2 55 13 o o
7‘0 . ; . \ ' ‘ |
i ] ' i i
3 L TW P | ] L+ 0 hg——n : 132
| ? L | T~ - |
| ; L | Td 115 \?\ I S— ; 131
Clayey silt with ! ! ! i | | !
trace of sand. E 58 T2T 690 | '; | ;, |
B . l ' 1
’ ’ % ! 5 1 ‘ ' !
{  Stiff to very stiff. : e 55 : O !
E ' i ; ! ‘ s ! : j |
| L ! ? t | ’ 3
i H . B : B ! | 1
i ! ‘ ! : ! | : ;
' Brownish grey. o ' {‘ﬁm" i | | ! | i
i ! : ' i : i i '
! ! i ! ! i : ) E : !
; B S R | ; | ; % i
i s 3 ) A N H ! : | :
E ‘ T | ! | i 5 f
| o o | ? |
; L1 Lero ! ' ; | !
| % : !
L A L
. i 4 , | ! ' j : :
665.0; | 8l ss'25 ; | - ! | t g
Lé.6 | End of sampling. i I \ ' l , . J i
! : i ; ] j i ! ;
i (Dynamic cone test ; i ; 1 |
| taken to BEl.656.5) i i i ! | '\\ g
i H i i M i ,
| Cot Q * ‘ f :
f Cg ’ ! : :
| , o ; |
i ; 650 ; ; E : :‘ : I
; " | :"_L- ! i i § : i
! ) ! : i | ‘ ) X !
i | i ! | | ! i ,
’ P * | | , |
‘ f F | ' | : s
5 ! ' { ; ‘ ‘I i !
| ; Lo | | ! ! :
! ‘ ; | ! i r
' | F : i i f !
| | - | ]
; ‘, i ; ’ : E !
K : : | i i .
. ! | : I :
H { : . H |
| L | | o
: ‘ C z i 4 i
H f H H ’ 1 |
i ! ! ; | ] | ! ; |
i , Co 2 ! * Li | |
| Lo a | | L
i | i i | 5 ] i } l I




FORM QB ™M - i26 HEV 146

B1.4391 .

TeECE

FECUART N GOH TRPLOGEATION

DEPARTMENT OF ~NIGHWAYS - ONTARID . )
MATERIALS 8 RESEARCH DIVISION RECORD OF BOREHCLE NO. 2 FOUNDATION 3ECTION
sop 63-F-48 _ocaTion _Stn. 78422 and 15' to § of County Rd. #12  sriginated sy B.H.G.
w.P ot BORING 0ATE May 1k, 1963. - TOMPILED BY B.M.G.
oaTum _Geodetic soreroLE Tvpg _Washboring using NX Casing. e . CHECKED BY K.¥.L
A . : DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT e W
S0IL PROFILE SAMPLES . e «
- _SOIL PROFILE P A S BLCNé%f FO%‘E) 0 567166 PLASTIC LIMIT e WP N
l ! 8 g é al NI RNUORU AR AU BNSEUF S WATER CONTENT w x t:
| o . @ . 3 | SHEAR STRENGTH P'STF. T T wp . v 2a ‘
ELEV. | S B N Field Vane Test — @z ,
— | DESCRIPTION b=l R O B . W | REMARKS
DEPTH | ‘ g1 2.~ 31 W |Unconfined Compression Test, ) N ,
| - S| 2 [Quick Triaxial Test . WATER SONTENT %o | f
| 3 9 E @ | 400 £00 1200 1600 2000 15 3 45 peF
| | ; f R T
! : ’ : | ! ,
) i ' ; ‘ : )
! ; ; : f 3 i |
| : ! 1 ‘ ‘ .
711 | Groundlevel ‘ : ‘ ! | . ! L
TopE0LL ' , 710 | ; | ! . ¥ _ W.L. at
1.0 511ty sand, Lo ; : : ! = 9101
E ' : | | | . :
705 | loosse brown. i : ; a ! | ; \,
6.0 ] | | | | i
| - Tz P ! - o ; 132
: i ""—""‘“‘—"”““"‘"Tv i H . .
E ‘ ; 1 | : i
] : 3 . ; = ) ‘o . o— = 132
! : , , ; : ! , \ j
! i d i i [ ; ,
’ L  TW | P | ‘ | : e ; 1
| Clayey silt with - S | ! | ; o- | L -
i trace of sand. ; 4 ; ; : ; 0 Sona.:l.?
E . ) ! { i ! .
! ] é L TW - P ‘ i ! * l (o] : 1t 130
H i t H : . : . .
| Stiff to Hard. s; oo g : | ; » ' Sens:z1.7
. S S . : . ! '
E 6.Td_ P | i | ; ! o * 7 — . 131
« Brownish grey. e Sa— %’ i ’ ; . :
i ; o i ' 1 : : : i
! A — : ; . !
} 7 W 8 680 | , ; - i ot 128
5 ‘ . | i | , i
i , ! | | ! j ; ;
| ...._..._—....«-—L—-v—...——-q‘ i : ! i H
. 8,55 1 | : | i
i s : { i ! ! !
i L | % z |
| B T . A N R B oy
‘ ' L : ’ | ! ? ,
l ! S | ! : |
‘ S i | | | :
l | A ; : i z :
; ' e ! | ! i ! ,
; 1658 5660 o L
! Z w ! \ f
~ ! | 5 ! L
' H i
j P o )’
? Lo i i
649. 4 11 85, 51650 | , ; : 3 :
p1.6 | End of borehole. o : : | * |
: ; o] é , z !
| | o | N o
' ! 3 " ! ’ ! f ! !
N i i : : ; , i
| | I | T A
R i : ! . ; . N i . .
! i ! ’ { ; | ‘ : |
‘ f L g ! : 7 | ‘ : 5
: | ! z I ; % |
| R o
: ; ! i | : , » :
: P ; : i ’ ;' i j
; ’ o ! ‘ ! | ; ; |
! i : b i * : ‘
! | ] ! f ! | ! |
i ’ | b i f § f ! , ;
; ! | L ‘ | | | ; : : i
| ; | S i | ! 5 ~ | f *
| oo ‘; i 5 1 | ; g
: ! | i v i i | | : :
; ; ; ‘ i { ‘ ! ! 1 !
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