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- FOUNDATION INVESTIGATION REPORT
For
Proposed Underpass at
Crossing of Co. Road 26 Rev.
and C.A.HM. 502, Line 'G"Co, of Lambton
District # { Chatham)
W.J.69-P=Q97 -- W.,P. 113-66-10

1. INTRODUCTION:

A request for a foundation investigation at the site
of the proposed new bridge &t the location above wes received from
Mr, 4. P. Watt in a memo dsted October 29, 1969.

A field investigation was subsequently carried out by
this Section to determine the‘subsoil conditions existing at the
location of the proposed structure. Presented in this reporti are
the results of this investigation, together with recormmendations

for the future structure foundations and approach embankments.

2. DESCRIPTION OF THE SITE:

The site is located on Lambton Co. Rd. #26 (¥Mandamin
Rd.), 3/ mile North of Highway #7.

The surrounding area is férmland znd the topography
is flat. ’

Physiographicaelly the site is located in the region

referred to as the 3%. {laie Clay Plain.

3. FIELD INVYESTIGATION PROCEDURE:

A totsl of six borecholes and twelve dynamic cone

penciration tests were carried out during the course of the field

» nolcz
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vwork. Four of the borcholss were sampled down to bedrock ang
- rock cores wers baken in two of these; the remaining twe of
" the four wereicurtailed when practical refusal was reached. Tyo
of the borecholes were taken down to a depth of L0 ft. only.

Boring was achieved by means of a Penn augsr and
diamond drilling equipment adapted Tor soil sampling purposes.
Undisturbed samples wers recoverad using 2" I,D. Shelby tubes
which were either pushed by hand or hydraulically. Disturbed
‘samplz2s were recoversd using split spoon samples which were
driven into the soil according to the requirenents of the Standard
Penetration Icst. Whers possible field vans tests wera carried
out at elsvations 18" below sample depths.

Samples were visually éxamined in the field ang
subscquently in the laboratory.

" The locations and elevations of the boreholes were

surveyed in the field by London Ragion Enginesring Surveys Ssciion
and are shown in Drawing 69-F~97A which accompanies this repori.,

Fy

L. LABORATORY TEST3

Laboratory tests were carried out on selected samples
to determine Attsrberg Limits, natural moisiure contents, grain
size distribution, bulk density and unconfined shear strength.

The results of tests carried out in the field and

lsboratory are plottsd on the borehole logs which form part of

thiz report.

5.  SQTL TYPES AND COWDITIONS:

5.1) General:

Thc subsoil consists of a stratum of clayey silt with

-o-3
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some sand and traces of gravel 40 feet thick overlying a layer
of silty clay with some sand and traces of gravel and 12 - 28 r%.
thick and finally clayey silt again down to bedrock which was

found at a depth of 106 ft.

5.2) Clayey Silt with soms sand and traces of Gravel:

This material extends from the ground surface to a
depth of around O ft. i.e., to the top of the silty clay layer.
it éppears again below the silty clay layer and extends down to
the bedrock. |

The top 13 feet of the deposit is very stiff to hard
in consistency and has moisture contents lying at or below the
plastic 1imit, indicating dessication by weathering. Below this
deptn the moisture content increases together with a decrease in
strength as will be gone into in more détail later.

. The 'N' values of the deposit as determined by the
Standard Penetration Test range from 12 blows/ft. to 47 blows/ft.
indicating a consistency of stiff to hard.

The properties of the material as found by laboratory

tests are as below:-

Grain size distribution Gr. 1-5%, Sa 12-22% Si.}j2-51%

Cl. 29-37%
Liquid Limit 21;% - 359
Plastic Limit 14% - 219
Moisture Content 12% - 20%
Bulk Density 125.5 = 13 p.c.f.
Field Vane 700 p.s.f - 2000 p.s.f.

Unconfined shear strength 500 p.s.f. - 3685 p.s.f.
Quick Triaxial shear str. 600 p.s.f. - 1600 p.s.f.
Sensitivity 1.9 - 5.0

ool
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A plot of Plasticity Index/Liquid limit is shown on
. Fig.(1) and Grain size distribution in Fig.(2).
Shear Streagth. = Results from the field vane tests together with

results of Unconfined Compression and Quick Triaxial Tests are

excess of 2000 p.s.i. within the dessicated crust; bolow this
level the shear strsngth decreases to 2 minimum of 550 p.s.i.

at elev. 565; below the latter level the shear strength begins

L plotted on Fig.(3). These show that the shear strength is in
| .
| to increase.

|

5.3) Silty Clay
This material was found within the clayey silt layer

of thipkness varying between 12 ft. thick at BY #2 to 27 ft. at
BH #7, the upper level of the stratum was lying some LO ft.
below ground level.

Shelbies only were taken in this deposit and hence the
consistency can be only estimated at a value of !Stiff!.

Properties of thé matsrial as found by laboratory tests

are as below:

Grain Size Distribution Gr.0% sSa.0% Si. 52% C1. L8
Liquid Limit hoZ - 479 :
Plastic Limit 164 - 259

Moisture Content 354 ~ 384

Bulk Density 11l - 115 p.c.f.

A plot of Plasticity Index/Liguid Limit is shown in
Fig. 4 and Grain Size distribution in Pig. S.
Shear Strength - For design purposes it is convenient to
consider the strengths of the clayey‘silt layer and the silty clay
. . layer together; this has been done in (5.2).

. . ees5




- 5" -
5.li) Badrock
- Bedrock was proved in B.H.'s #2 and #7 by coring with
B.X. core barrel and was found tc be black shals. The elevation
of the top of the bedrock varied only slightly from 509.8 in

B.H.#11 to 511.5 in B.H. #2.

6. GROUHD WATER LEVELS

The water levels as recorded in the boreshcles at the

time of the field investigation are as below:

B.H. #2 610.6 B.H. #7 607.5
B.H. #3 612.0 B.H. #10 613.8
B.H, #5 616.3 B.H. #11 611.1

It must te notsd thalt the above water levels may not
represens the true ground water levels due to the relatively
impermesble nature of the subsoil and the short duration of the

fieldwork.

7. DISCUSSION AND RECOMMENDATIONS:

7.1) General
v It is proposed to erect an underpass which would carry
Co. Rd. #256 over new Hwy. }j02 line C. fThe structure will consist
of § spans of lesngths 35 £%, 73 ft, 73 £t, 73 ft, 35 £t, and will
have a profile grade approximately 22' above the proposed Highway
402 grade.

As described earlier the subsoil consists of a deep
deposit of clayey silt and silty clay some 105! thick overlying
blzck chale bedrocek. The upper twelve feet of the deposit is
dessicated and has a consistency rengzing from very stiff to hard,

bzlow this the strength of the materisl decreases until it

-
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reaches & minimum value at approximately elev. 565, beyond this
point the strength increases.

7.2} Poundaitions for the Structure

{a) Abutments and Piers on Spread feotings

The abutments and piers can be supported on spread
footings located within the dessicated zone, i.e., at or above
elev. 603.0. It is recommended that the footings be placad at
elev. 611.0: at this elevafion a safe bearing capacity of 3T/sq.f%.
may be assuﬁed for design purposes. The dessicated zone is
suscepliible to softening on contact with water; it is therefore
recomuended that the base of the footing excavations be protected
by a concrete working slab irmediately on exposure.

All foundations should be protected against frost
action by a minimum earth cover of lj feet.

No dewatering problems are anticipated.

From experience with similar struélures and sub-
s0il conditions in the Szrnia esrea, the estimated maximum seittlement
under the pisr footings will not exceed 1%".

{b) Perched Abutments on short piles

A second alternative would be o place thé abutments
within the spproach £ill and to support them on short piles driven
through the £ill and some 8 feet into the dessicated layer. In the
case of 12 3/L4"0.D. steel tube piles a safe design load of 25 tons/

pile may be assumed for design purposes.

The above recommendation regarding design loads on
the tube pile is based on resulis from similar structures in the
immediste area with similar subsoil conditions. A full scale pile

loading test will be carried out in the area in the early part of

.

—
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1970 at which time a more accurate recommendation can be given
- regarding this type of foundation.

{¢) Abuiments on spread foobtings within the fill

‘A third alternztive would be to place the abutmenﬁs
on spread footings placed on well compacted, suitable granulsr
material within the spproach fills., A safe design load of
27/sq.ft. may be assumed. The granular material should consist
of G.B.C. class 'A' and should bs fully compacted according toc
current D.H.0. Standards.

A detailed construction scheme is shown in Fig. 6
¢f the Appendix.

Regardless of vwhich of the above methods, (&), (b)
or {¢) is adopted for the abutmsnt settlements in the order of LM
can be expected undernsath them. This Figure being based on
experience with similar sitruciures and subsoil conditions in the
Sarnia area.

Differential settlements between the abutments and
the piers will be in the order of 3" and this should be sccomodated

in the struciure design.

{d) End bzaring piles
A fourth alternative would be to support the
abutments and pisrs on steel 'H' piles driven to bedrock for
i2 BF.@ 53, a sale design load of 70T/pile may be assumed.

7.3) Aporoach Pills

The shear strength of the subscil is such that no
stability problens are anticipated for a 22' high embankment with
2:1 side slopes.

Experience’with similar structures having similsr

subsoil conditions in the immediate area has shown that long ternm

: ...8
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settlement in-the order of L} -~ 5" can be anticipated. To

Celininais the affect of dilfferentisl sabblements betussn the

abubments andvpier footings it is recommended that the approach
fills be buailt as far in advance of the structure ss possible.
The £ill should consist of well compacted acceptable
material and should piles be required to be driven through the
approach ill it should not contain grain sizes larger than
3" "in this portion. 7
The topsoil should be removed in accordan:e with

=

D.H.Q0. Stendards within the construcstion aresa.

8. MISCELLANEQUS

The field investigatioﬁ wzs carried oubt during ths
period Nov.3/69 ~ Nov. 10/69, under the supervision of Mr., G. Allen,
Project Foundation Engineer, who also prepared this repors.
Equipment used was owned and operated by Dominion Soil Investigaiion
Lid., and CG. Wimpey snd Co. Ltd. <
This report was reviewed by Mr. X. G. Sslby, Supervising

Foundation Engineer.

Decenber, 1959
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QEFICE REPORT_ON SOIL EXPLORATION
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cOy . . DYNAMIC PENETRATION RESISTANCE LIQUID LMIT W,
— , QW FPROFLE | SAMPLES w |BLOWS/FOOT PLASTIC LIMIT———w, >
| sl 1 18] = 20 Lo 60 80 100 WATER CONTENT—— & s
o = 33§ | £| 4 [SHEAR STRENGTH PSF. wp w " 321 Remarks
ELEV ] DESCRIPTION 1 S R A | o unconeineD + FIELD VANE > ' a
DEPTH| o ;_% ol (3) > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
Ll : ¢ =i —_—
616.1, Ground level n P@] W , 1000 2000 1 3 L3 PC.FIGR SA.SI CL,
0.0’ P | 1 |
; :’ L g i z ;
. Clayey Silt L | | f X ¢12.0
, with some sand 7 55 L& S L6 61 : " 5
; i i : 3 .
f and traces gravel m : ! o l
' Stiff to Hard L o—h 2-22-143-33
: ! | .
€00 i :
: |
i ! O 131
! o . . |
v ; )
| ¢+ 81.7 ; :
i f : i
: 590 ! T :
; i { i R
; + 81.6 ‘ ;
? [o] : i ; O % : 131
‘ + 51.38 ‘ l ;
580 o
578’0‘* i + #3-3 ‘ » : :
38.1 Silty Clay j f
Stiff : : { ‘
573.1 824 : : ;
13.0/ End of Borehole : , i
| . 510 f 5 .:
i ; | j . ‘s I




FORM OB-MT-126 (REV. 1969) OFFICE REPORWN SOIL EXPLORATION = - ‘ ®

DEPARTMENT OF HIGHWAYS- ONTARIO ‘]
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. & FOUNDATION SECTION
JOB _  69-F-97  (ocanon ___ County Rd. 26 Sta. 23+90 39' Rt. o ____ ORIGINATED BY __ CGA
wp  U3-66-10  BORNG DATE ___November 3, 1969 ) COMPILED BY GA_7 o
DATUM _ Geodetic  BOREHOLE Tvpe Come Pemstration Test  cpeckep ay 2. S
DYNAMIC PENETRATION RESISTANCE LIQUID UMIT w,
S0IL PROFUE SAMPLES |, |Blows/ FooT PLASTIC LIMIT we >
= o| 2 20 ho 60 80 100 WATER CONTENT— =
ol = 2| U [SHEAR STRENGTH PSF ws w W 32| Remarks
~ s e |
ELEV. DESCRIPTION =12l a3 | © unconFineD + FIELD VANE ' )
DEPTH I 3 > g > ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
Z — —
616.9! Ground Level - 2| = , X P.C.FloR sASI.CL
0.0 ! |
! l !
: !
; i ? |
i 610 f 3 :
9.87 End of Cone Test | ! T ! : | 100/1¢"
; ' £ i
600




FORM OB-MT- 126 [REV. 1969) QOFFICE REPOF%ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 5
OB 69-F-97 (OCATION _  County Rd. 26 Sta 24+63 32' Lt.
WP L3-66-10  BORNG DATE  November 3, 1969 o

DAaTum  Geodetic ___ BOREHOLE TYPE Cone Penetration Test

_ ORIGINATED BY
COMPIED BY
CHECKED 8Y

FOUNDATION SECTION

Ga

i
ELEV.!
DEPTH!

615.9  Ground Level

DESCRIPTICN O  UNCONFINED + FIELD VANE

STRAI PLOT |

MUMBER
ELEV. SCALE

BLOWS /FOQO

SOIL PROFILE SAMPLES i DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT e W

LIMIT ——w,

w
. |

S R BLOWS 7 FQOT PLASTIC
; ; i { 2Q hQ 6Q 80 10D WATER CONTENT——
; ! ‘ i SHEAR STRENGTH PGS F wo

¥y

® QUICK TRIAXIAL » LAB. VANE WATER CCNTENT %

BULK
DEMSITY

Y .
'-n‘<

vl

REMARKS

GR.SASI.CL

B 5 < i }
Q.0 : : i : : ; T ; i

i
1 :

s v o o

610

603.1

12.8  End of Come Test




‘[

FORM oanm-. (REV 1969) OFFICE Repomoj SOIL  EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
WATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. ¢ FOUNDATION SECTION
JOB  69=F-97  LOCATION _ County Rd 26 Sta. 24+63 39' Rt. ~ ~ __ ORIGINATED BY _ GA
WP lW3-66-10 BORING DATE  November L, 5 & 6, 1969 . . COMPWLED BY _ GA
DATUM  Ceodetic ~__ BOREHOLE TYPE Waghboring, NX Casing . CHECKED BY _ AL
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT e W
— SOIL PROFILE L SAMRES 1, [BLows/FOOT ~ PLASTIC LIMIT ~~—=w, >
5 3 20 b0 60 8p 100 WATER CONTENT—w =
& a‘_, [T g SHEAR STRENGTH PS F Wp Wy 5‘2 REMARKS
ELEV. DESCRIPTION =l 2] a § | o unconFINED + FIELD VANE e © 5
DEPTH : S50 = S z ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
L Z o) -
616,7! Ground Level w @ | w 10 2000 15 3 Ls P.C.FIGR.SA.SI.
0.0 + 616.3
)
Clayey Silt with BT, d ,
some sand and 5wy 6 o o
traces of gravel \\\\ |
3. 85| 30 [ —— o
Very Stiff to Hard -
L ss[ 27 0
555/ 36 ¢ { o—t
[$) W PH | o} o 131" 1‘17-h8‘3h i
. + > A
7. . I 59
| +81.7
8 . 0 129
: +31-6 :
| '
9 TW PH 58 i [ 127
578.0 L +81.4 |
38.7 Silty Clay 30 " TW_PH °
Stiff / +|81.5
4 s
|
T
[ + 816
| s i
y l . 56
1 |
555.0 /"‘I?T’"TW PH o i
61.7 | o 131
Clayey Silt with !
some sand and . 55
traces gravel | ST - 1
Stiff to Hard f , \
. . I
.t 5k
! i
[ 1] W PH | | O
|
! , ; !
o, ‘
L 530
1 i i
| |
| ‘ i 520
|
| N
!
~1S11.0 | Hammer bowneing b'rek ; :
End of Borehole & ; | 510




DEPARTMENT OF HIGHWAYS- ONTARIO ‘
A 8 TESTING OFFICE RECORD OF BOREHOLE No. 7 FOUNDATION SECTION|
2
oo 69-F-9T ~_ tocation  County Road 26, Sta. 25436 32! Lt. ORIGINATED 8Y @A |
W.P. b3-66-10 ~ BORING DATE  November 5, 6 & 7, 1969 e .. COMPIED BY  GA, ...
DATUM Geodetic __ BOREHOLE TYPE Washboring, NX Casing  CcHECKED BY _ 4%
DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT ———— W,
—— - §Dll .PBO,F!LE U S_AMPLES - w BLOWS / FOOT - PLASTIC LIMIT ———— w, >
5 | < 20 LO 60 80 100 | WATER CONTENT——w x ;;
ELEV. DESCRIPTION RS é O UNCONFINED + FIELD VANE 3 ! - 1
DEPTH x| 3 z|3 > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
[ —d i
615.8 | Ground Level « 8| w 1 2 3 L P.C.FIGR.SASILCLL
0.0 1
Clayey 81ilt with
1, ss 1k |
some sand and - 61 N '
2T -
traces of gravel \ ? . 607.5 |
3] 58] 37 ° :
Firm to Hard :
L ss| 30 S~ | PP
| | |
O} 131
_Q_m_nq g
| i +
a
7. _TW P 59 6 00— 131
« +82.0
B T MM ’
+ 91.9
578.0 9 _mW P 580 o : Q 130
37.8 / + 81,8 !
’ ‘ < i o
Sifty Clay /M_m L
/ : | + 8 03
stiff / ! I 570
? L;f ™, _PM © o 115
/ : : +82.0
o L 560
/1 L
’ T 0
/ 12, B +82.2
- [s50.0 i . 550
1 65.8| Clayey 511t ; :
' with some sand 13i K o]
& traces of
gravel _, sho
; | ,
Stiff to Hard L 5
m : ) © 130
o |
‘ 530
i i : i
‘ L e
‘ : { !
o |
|
! 520 ' j
|
% i ‘
’ %
|
Black shale 510
Bedrock ;
End of Borehole ! P | ‘




FORM os-ur‘o (REV. 1969} OFFICE RE?ORT‘N SOIL  EXPLORATION . '
DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 8 FOUNDATION  SECTION
508 69-F-97  iocamon_  County Road 26, Sta. 25+36 39' Rt.  ORIGINATED BY . GA ~
wep  43-66-16  BORING DATE  November 3, 1969 o COMPIED BY GA o
DATum _ Geodelic - 3DREHOLE “vpe Cone Penetration Test 7 _ CHECKED BY ';. o
i
| cOIL PROFIL SAMPLES | DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT N
o COILZRGERE 3 SAMPIES L {Biows/FoOT PLASTIC LIMIT ——w, -
; = 5 Lo g 20 Lo 60 80 100 WATER CONTENT— x = i
; =] & S A Y ISHEAR STRENGTH PSE Wo w o} D Z1 REMARKS
ELEV% . i oW N - B —_ % s
— 1 DESCRIPTION i I A S . O UNCONFINED -~ FIELD VvANE [a)
DEPH“-; =} 2 = 5535 2 ® QuUICK TRIAXIAL x {AB. VANE WATER CONTENT % Y
615.8 Gromd level % =i ) . ) ) . . . P.C.FIGR.SASI.CL
8.0 : . : ; 1 Hl ] ! H i !
f g : ' i * a | § ! :
' | f 1
610 : ;
606.8, | | ;
10.0' End of Cone Test ’ , :
600 ‘ :
i ;
| l i
‘ : : i
. % | ;
1 i . ; !
: ; i ;
, i i ! |
r ; : f é
: i 1; ;
: f ! : i ‘ |
| a !
! l ; i : ;
5 i ; i ! i
! s i H : !




FORM os-m‘zo {REV. 1969}

OFFICE REPOR‘N SOl EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No. 9

FOUNDATION SECTION

OB €69-F-97  (OCATION __ County Rd. 26, Sta. 26+09 32' Lt. __ ORIGINATED By __ GA o
WP h3-66-20 BORING DATE  November 3, 1969 S o COMPILED BY GA
DATUM _ Geodetic BOREHOLE 7YPE Cone Penetration Test  CHECKED BY A -
< N e DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT w, |
-“**rm)p’“ PROFLE = SAMPLES | L {BLOWS/FOOT PLASTIC LIMIT ———w, -
5 be [ o Z 20 ko 60 89 100 WATER CONTENT—, =
€ L2l 21 1 20 o [SHEAR STRENGTH PSF ws - 221 Remarks
TLEV i P i w ~ L e ‘ . S | o W
= H DESCRIPTION = si a <0 - O UNCONFINED + FIELD VANE o
DEPTH] 23z (;: > | ® GUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
615.7 = s, T . ) . ) ) . . PC Florsa st cL
6.0 : i i : !
i i . i i i
? |
602.7 i
13.0  End of Cone Test )
600
‘ i
A ' ! :
? : _ ! }
4 N i 3
f i !
5 H
;
* f l ;
i : : ;
I
i ; ' : ; ‘
i i ; ;




FORM os~m—‘a {REV. 1969} QFFICE REPORT‘V SOIL EXPLORATION ‘
CEPARTMENT OF HIGHWAYS- ONTARIC
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 10 FOUNDATION SECTION
JOB  69-F-97  LOCATION _ County Rd. 26 Sta 26409 39' Rt.  ORIGINATED By  ca -
wp  k3-66-10  BORNG DATE  November 3 & I, 1969 .. COMPLED BY _  ga
DATum _ Geodetic ~  BOREMOLE TvPE Washboring, NX Casing ; . CHECkeD BY _ LT B
SOIL PROF DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT w,
.o 2O BRCELE SAMPLES w | BLOWS/FOOT PLASTIC LIMIT w, -
| sl ol ¢ 20 Lp 60 80, 100 WATER CONTENT— -
ey | =) 5] | 21 3 [SHEAr SRENGIH PSF wo . W 32| remarcs
SEV DESCRIPTION =1 21 2. 2 | © uncownFineD + FIELD VANE o
DEPTH, 1 g :2>§ > | g > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
616.8° Ground Level | o 3! O , 10?0 2?00 3 L5, PC.FIGRSASI.CL
0.0 At : ; : i
}§ S | ; ’ X 613.8
| == | ot— |
i1l § : ; ! :
| Clayey Silt with i 555 oL T o !
) some sand and . N | ‘\g\loo/m" | ,
gravel 5 : i
‘ H ; t o
Stiff to Hard : : S Ot 1
| 1 o ; 131.5
, i P | !
59 S ! : "
Pt s1.8 ; ; :
: o
+'s1.9 ‘ : :
i H ‘ . ! .
5 580 i j g i 1-12-51-36
578.0 : +52.3 ; : :
38.8 stity Clay | o ?
573.8 . Stiff | ‘ 452.6 | o 129
43.0 | End of Borehole . § !
! : | 570 ; _ : i
1 i { i j X i i i




- SNSRI,

FORM os»m-‘mv 1969) QFFil. REPORT% SOl EXPLORATION ,
DEPARTMEN: OF 11GMWAYS- OWTARIQ DN ] |
MATLRIALS & TESTING OFFICE RECORD OF BOREHOLE No. n FOUNDATION SECTION|
08 69«F2T  |QCANON County Rd. 26 Sth 26+4h 32" Lt, __ ORIGINATED BY _ OA
we  Ub3-66-10  BORING DATE  November L, 5 & 6, 1969 L. comuepor 04,
DATUM  Geodetic __ BOREHOLE TYPE Washboring, NX Casing ~_ CHECKED BY __ ‘»4':(_ .

. ~ DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT —mmem Wy
— OiL PROFILE T SAMPLES 1 . |Btows7FoOT — == | PLASTIC UIMIT = w, -
=1 gl 2 20 Lp 60 8 100 WATER CONTENi— w v
o & & | % [SHEAR STRENGTH PSF W . w, 32| REMARKS

ELE.X - N o0 w =~ N A | e [Tl
= DESCRIPTION %l | & ~§ 5 O UNCONFINED + FIELD VANE o
DEPTH o 3 > EST ® QUICK TRIAXIAL x LAB .mNE WATER CONTENT % Yy ‘
615.6] Cround level o @| i , 1 20) 15 30 PCFIGR SASI.CLI -

0.0l Claysy Siit with !
some smitd and traces , © X 61.1
Gravel L
Stiff to Hard ° be17-42-37
O bt
"
! FO——t 131.9 :
| O f 131 1
|
8.0 - ! o
37-6 / {
Silty Ciay Ao o
@ z | *83.3
stife % ot ]
/ |
111 el ; °
; +sh I
60.0 7 I
2sai R 560
55.6 m ,
1:" i Q i
Clayey Silt with R TI "o
ayey l 2 M o | 125.5
some sand traces A1 : ! ;
of gravel R | 550 )
| state to Hara TH1 I N
13 ™ P
i . 5ho
j : ‘
: A ° o 126
- :’ ; I
? i 530 |
| ' i
P ' ‘ §
! | 520 ‘ \
| 101 T f
| i __ML_ﬁ_.l_"J , s i
;, L. ™ PR A C
? il | L o
509.8 Harmer bounecing-poss- | { ; | 510 : | | | ; i
'[105.8 161y Bedrock ! A | i i
_{End of Borehole | ! i : | l




FORM os-m‘o IREV. 1969) OFFICE REPOR‘N SOIL EXPLORATION .

DEPARTMENT OF HIGHWAYS- ONTARIO

MATERIALS & TESTING OFFICE RECORD OF BORELOLE No. 12 FOUNDATION SECTION
JOB _ 69-F-97  LOCATION ___ County Rd. 26 Sta 26+Li; 39' Rt. ~____ ORIGINATED BY _ ga L
WP  L3-66-10 ~ BORING DATE _ November 3, 1969 COMPILED BY GA.
Datum Geodetic ___ BOREHOLE Tvpg Cone Penetration Test )  CHECKED BY _ e .
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT w,
[ SOIL PROFILE SAMPLES |, |BLows/FooT PLASTIC LIMIT —— w, >
} 6 ! 8 b 20 ko 64 8¢ 100 WATER CONTENT—w > :7—’
z z| 51 | L| & [|SHEAR STRENGIH PS.F. wp w wy 5’5 REMARKS
3 r——
ELEV | DESCRIPTION - gi al o | o unconFiNED + FIELD VANE 28
DEP‘{H§ § % el ; g z ® GQUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
616.8 | ol T @S , , . , . P.C.FIGR SA SI.CL
j ; ; H f {
0.0 | i b ; i i i i
; : ! i ! 1
608.9 e e—
7.9 | End of Come Test : L | ,
600 :




FORM OB-MT—2352

REVISED JUL‘! 966

60 :
!
. L /
- 40— . R ——]
s |
o H H
:
a : |
=
s | {
g sob— - 1 |
= ! :
o F
5 LEGEND
3 BH No. | SAMPLE | gyppor
& 20
2 791115 o
3 2,69 .
6 13,59 u]
7 2,6,9 ]
o I
10 1,3.5,8 A
T N (41204 A
i : i
" i 4 i
5 ‘0 a0 50 60 70 80 30 100
LiIQUID LIMIT -~ Per Cent
DEPARTRENT OF MIGHWAYS
D WP No. 43- 66-10
M MATERIALS ong PLASTICITY CHART :
N TESTING 0B No. 59-F-07
-2 DIVISION

CLAYEY SILT

FIG.

]




FORM OB TS )
REY ARG 965

. UNIFIED SOIL_CLASSIFICATION SYSTEM
CLAY & SUT ' ' ' I SAND :
::" EE?/‘-?’&AEN? '
2 : o
- e “LEGEND o
: sampt ] 5
: o . L. . Lo . : B o . o o MO SYMBOL " :
- - .- — P - . I ?_m_ . ‘)‘L‘ B
ﬁ 2 e ——
LiT - A ooy - T T o T E R - TR &0
[ ; ?C
R ) - . . T - ; . L
p—-—- v . ‘ _ {
k1 N ; GRAI SIZE DIiISTRIBUTION WP N A43-066-10 -
vme TESTING ; | JOB No -F- ‘
i CRRLEE CLAYEY  SiLT AL LA LA
- SOME SAND & TRACES OF GRAVEL FIG. 2
B i e et i i s = i | e e 1 st . L . .




ELEVATION (FT )

660

590

560

SHEAR STRENGTH (P S F.)

1000 2000 3000 4000 5000 6000
o0 L °
+
. 8]
+
* + ++
b b
N
O
d +
+ %
® o
i -
+
. ©
+
+ + *
Jle .
o % j
i : ! |
o o ! i
: i 3
;i i
LEGEND | §
O UNCONFINED | :
® QUICK TRIAXIAL | ; o | !
+ TIELD VANE | | !
; : | |
i j | ‘
ELEVATION VS SHEAR STRENGTH

FIG. 3

69-F-97



FORM OB~MT—

REVISED UL

y‘z
656

60 ; . :
i i
i } | .
?
% |
' R
| i
- 40— i a
- : i
o i |
- : Ci
a
! N
Eod
: | |
2 30 USSR IS R S
) i
= ;
e r
= LEGEND
3 / ; BH No. | SAMPLE | symBoL
a 20 -
; 10,11 o
' 6 12 .
: n a
MH oH
10 & e
' T ﬁ
s e ﬁsxi NG g&;\?‘
ML i : i .
; i ) i i |
) 0 20 50 60 70 80 90 100
LIQUID LiMIT - Per Cent
n DEPAATHMENT OF WIGHWAYS
M. mavERIALS and PLASTICITY CHART WP No. 43-66-10
) TESTING JOB No. o
DIVISION 69-F-97

SILTY CLAY

FIG 4




EORM OB MY -
PEV APR-IE6

TION

UNIFIED SOIL - CLASSIFICA

SAND

! CLAY & SuT

. Fine

w T

SIEVE DESIGNATION

- ia0 00

I Mred:ru

20

R

R T S

.
4
[
:
i

RETAINED

LEGEND

1

{

|
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e MATERIALS ang | GRAIN

TESTING
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SIZE DISTRIBUTION

SILTY

CLAY
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FIG. 5




ABUTMENT ON COMPACTED FILL SHOWING GRANULAR ‘A" CORE

<7 e e R
/.¢/—. }O'__-;. > '-,';"..o\"‘_"v-",--.-.:; o ]O' N

. - — —

\

\‘?‘
o

/ 1 1 \
~~ EARTH GRANULAR A EARTH

~ Fill Fitt

X - SECTION

L
OT ¢ pd BIG BUILD UP TO THIS LEVEL THEN
NOT T0O SCALE 7 -J EXCAVATE FOR FOOTING/

o 10 /
I i .
A Rt q""ﬂ

...4,_)6_.9..-',\~e“?

GRANULAR A

EARTH FiLL

0.6, N

TH FILL A &
P D REMOVE TOPSOIL & SOFT MATERIAL &

LONGITUDINAL SECTION

NOTES

1 - REMOVE TOPSOIL &/OR SOFT SUBSOIL UNDER AREA OF COMPACTED GRANULAR ‘A’

2 - PLACE GRANULAR 'A' TO TOP OF FOOTING LEVEL, COMPACTED ACCORDING TO
CURREMT D.H O. STANDARDS.

3- EXCAVATE COMPACTED GRANULAR 'A' MATERIAL FOR FOOTING.

FIG. 6

69-F-97 ‘




. ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'K': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
12 INCHES INTO THE SUBSOIL, DRIVEN BY MEANS OF A {40 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYMAMIC PENETRATION RESISTANCE © - THE NUMBER OF BLCWS REQUIRED TO ADVANCT A 2 INCH . 60 DEGREE CONE, FITTED
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

BESCRIPTION OF SOIL

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

CONSISTENCY ‘N’ BLOWS/FT. ¢ LB.7SQ.FT. DENSENESS ‘N’ BLOWS/ FY.
VERY SOFT 0 - 2 0 - 250 VERY LOOSE 0o-4

- SOFT 2 - 250 - 300 LOOSE 4 - 10
FIRM % -8 500 - 1000 COMPACT 10 - 30
STIFF 8 - i35 1000 - 2000 DENSE 30 - 50
VERY STIFF 5 - 30 2000 - <00C VERY DENSE > 50
HARD > 30 > 4000

TYPE OF SAMPLE

5.5 SPLIT SPOON T W. THINWALL OPEN

S WASHED SAMPLE TP THINWALL PISTON
38 SLRAPER BUCKET SAMPLE 0s. OESTERBERG SAMPLE
AS AUGER SAMPLE Fs FOIL SAMPLE

cs. CHURK SAMPLE P.C ROCK CORE

ST SLOTTED TUBE SAMPLE
' P H SAMPLE ADVANCED HYDRAULICALLY
PM SAMPLE ADVANCED MANUALLY

SCIL TESTS
Qu UNMCONFINED COMPRESSION Lyv. LABORATORY VANE
<] UNDRAINED TRIAXIAL FV. FIELD VANE
Geu COKSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATIOR
Qa DRAINED TRIAXIAL S SENSITIVITY
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£ D0
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w

lp

¥

< o
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$u

ABBREVIATIONS USED IN_THIS REPORT

SOIL. PROPERTIES

UHIT WEIGHT OF SOIL {BULK DENSITY}
UNIT GEISHT OF SOLID PARTICLES

URIT WEISHT OF WATER

UMIT DRY WEIBHT OF 50it {ORY DENSITY)
UNIT WEISHT OF SUBMERGED SOIL

7,
SPECIFIC GRAVITY OF SOLID PARTICLES G » —%-

VOID RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUID LIMIT

PLASTIC LINIT
PLASTICITY INDEX
SHRINKAGE LIMIT

LIGUIDITY MDEX = N WE
ip
"~
CONSISTENCY INDEX = v W
P

VOID RATO 4 LODSEST STATE

VOID RATIO !N DENSEST STATE

BEMSITY iNDEX » LmEx €
Cmox ~Eme

RELATIVE DENSITY D, 1S 2 U 1.SED

HMYDRAULIC HEAD OR PCTENT

RATE OF DISCHARGE

VELDCITY OF FLOW

RYDRAULIC GRADIENT

COEFFICIENT OF PERMEABIL! (Y

SEEPAGE FORCE PER UNIT vDLUME

~Ae
COEFFICIENT OF VOLUME CHANGE “T+e)s

(1+s8)a0

COEFFICIENT OF CONSDLIDATION

couprEssIOn mpEx « L8
Alog,, v

t .
TIME FACTOR = —ca*;— i d, DRAINAGE PATH )

DEGREE OF CONSDLIDATION

SHEAR STRENGTH

EFFECTIVE ccx«*zswu]

INTERCEPT ™ TERMS OF
EFFECTIVE ANGLE OF EFFECT Wi’ srass?
SHEARING RESISTANCE, Tyec+ 0 tan ¢
OR FRICTION J

APPARENT COMESION

APPARENT ANGLE OF
SHEARING RESISTANCE, 1
OR FRICTION ) Trrtyroion 4

iN TERWS OF
TOTAL STRESS

COEFFICIENT OF FRICTION
SENSITIVITY

3
e

logead oring

GENERAL

*3-14i6
BASE OF HATURAL LOGARITHMS 2-7i83
NATURAL LOGARITHM OF g

l0g,,Q0R loGo  LOGARITHM OF @ TO BASE 10

ML E <@ =

S XOMANy o d qQqF

o

ks

<

TIRE

ACCELERATION DUE TC GRAVITY
VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NGRMAL EFFECTIVE STRESS (& IS ALSO USED)
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { W IS ALSO USED)

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

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

ZARTH PRESSURE

DISTANCE FROM TOP OF WALL TO PUINT OF APPLICATION
OF PRESSURE

ANMGLE 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 GROUND

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

MODULUS OF SUBGRADE R-TTION

SLOPES

VERTICAL HEIGHT OF SLOPE
CEPTH BELOW YOE OF SLOPE TO HARD STRATUM
ARGLE OF SLOPE TO HORIZONTAL
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-@- Bore Hole

'$- Cone Penatration Hole

-$‘ Bore & Cone Penetration Hole
=

Water Levels astablishad ot time
of field investigation. NOV. 1969

NO. |[ELEVATION | STATION OFFSET
1 6162 23455 32° 4T,
2 417-0 23+55 39" RT.
3 6161 23+90 KFARE
4 614-¢ 23+%0 39°RT.
5 615-9 24463 32°4Y.
é 6167 24463 39’ RY.
7 6158 25+396 32° L
8 616-8 25+38 39’ RT.
14 6157 2609 3217
10 616-8 26+0%9 39" RY.
Al &15-6 26+ 44 32' 4T
12 616-8 26+44 39 RL
- NOTE -

The boundaries between soil stroto have beer established only at
Bore Hole focotions. Between Bocre Holes the boundaries ore assumed
from geolcgical evidence and may be sudject to considerabie error.

REVISIONS

OATE | Y CEFCRIPTIR

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS & TESTING OFFICE - FOUNDATION SECTION

COUNTY ROAD N2 26
{ MANDAMIN ROAD)
KING'S migrway o, 402 LINE 'C’ DIST.NO_1_
co__LAMBTON "
TWP. SARNIA & PIYMPTON ot} CoN._V & Vi

BORE HOLE LOCATICNS & SOIL STRATA
PROFILE i SUBRD. G4 | CHECKED R | WP KO, 43- 66-10  |WAY, GRAWIRG K.
° SCALE . vRawk_ 5.0, |oiEken s | s o, 69 -T-97 | O ~F-97A
2 2 ’ DATE 16 DEC. 1969 §SiTE WO, BRIDGE ORAWING NG,
REE NO. £-4849-1 e Lo
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. DEPARTMENT OF HIBHWAYS ONTARIO rfx/
MEMORANDUM
! ’ To: Mr. A. Stermac, FROM: C.5. Grebski,
Principal Foundation Engineer, Bridge Office
Rocom 107, Lab. Bldg.
ATTENTION: DATE: December 23, 1870
Our Fire Rer. IN REPLY TD
. SugsEcT: County Rd. #26 Interchange Underpass
W.P. 43-66-10, Site No. 14-347 LI9-r-a97

Highway 402, District No. 1

Attached herewith we are submitting the final
bridge drawings which show the foundation design for
this structure.

Kindly give us your comments at your earliest

!l’ convenience,
7
C.S. Grebski,
Bridge Design Engineer
C5G:rd
Attach.

c.c. Foundation Office

UL eols o dugn Cmel o gt
/ ' 7 _
cinda’ K e‘@/,ﬂfﬁ}& et ;f gt "*/”5‘0“;7

Ll




G FS
. OEPARTMENT OF HIGHWAYS DNT. . —

MEMORANDUM

To: Mr, A.G. Stermac, From: A.P. Watt,
Principal Fourndsation Engr., Reg. Br. Planning Engr,,
¥at, sand Testing Office, London Regional Office.
Lsb. Bldg., DOWNSVIEW.

AvTEnTiON: Dare: October 29th, 1969,

Our Fiue Rer. In nEPLY TO

SumueeT:

W.P, }3-66~10, Bridge Site 14-3,7,
County Road #26 Interchange Underpass,
Highway 1102,

District 1 - Chatham,

A T S T . T s o o S oy W e M e . B A e =2 A% P P e s e e B

Would you kindly arrange to have s foundation Invesfigation

conducted at the above location,

I have enclosed two coples of the bridge site plan E-48,9~1
with the probsable footing locations marked in red. I have also
enclosed one copy of the preliminary intersection design as

prepared by Funetional Planning, Southwestern Reglon, for your

use.
AP, WATT
Reg. Bridge Planning Enjglineer,
APH/3s8 London Regicnal Office.
Atteh.

c.c, S. McCombie,
A, Crowley,




DEPARTMENT OF HIGHWAYS — ONTARIO
MATERIALS AND TESTING OFFICE

VISUAL CLASSIFICATION SHEET
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NOTES:!~ VISUAL CLASSIFICATION MUST BY CARRIED OUT ON ALL SAMPLES BY THE ENGINEER AS SOON AS POSSIBLE AFTER THE SAMPLES REACH THE LABORATORY.

REMARKS:—
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DEPARTMENT OF HIGHWAYS — ONTARIO
MATERIALS AND TESTING OFFICE

VISUAL CLASSIFICATION SHEET
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DEPARTMENT OF HIGHWAYS -— ONTARIO
MATERIALS AND TESTING OFFICE

VISUAL CLASSIFICATION SHEET
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NOTES!— VISUAL CLASSIFICATION MUST BY CARRIED OUT ON ALL SAMPLES BY THE ENGINEER AS SOON AS POSSIBLE AFTER THE SAMPLES REACH THE LABORATORY.

REMARKS:—
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DEPARTMENT OF HIGHWAYS -—ONTAIIO
MATERIALS AND TESTING OF FICE

VISUAL CLASSIFICATION SHEET
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DEPARTMENT OF HIGHWAYS — ONTARIO
MATERIALS AND TESTING OFFICE

VISUAL CLASSIFICATION SHEET
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DEPARTMENT OF HIGHWAYS — ONTARK

MATERIALS AND TE\STING' OFFICE

VISUAL CLASSIFICATION SHEET
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NOTES:!~ VISUAL CLASSIFICATION MUST BY CARRIED OUT ON ALL SAMPLES BY THE ENGINEER AS SOON AS POSSIBLE AFTER THE SAMPLES REACH THE LABORATORY.
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DEPARTMENT OF HIGHWAYS — ONTARIO
MATERIALS AND TESTING OFFICE

VISUAL CLASSIFICATION SHEET
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