e X )
S e
(>
# LR e s
S8 :
! I g o fo
0 SEN
[ B ' ’ i
4 Q - - o few I
i : o = 5 3 3
£ = » st . b o MAM
-~ m W + ; £ e N ;
’ g 82 . o
& o 3
m w m ¥ 5] [o} 4 £) wm
PR oA B o
-t H R RS £ fes
O ﬂ s B @ A oo
A A o , & o w <
g R c B E 8
] £ _- o @ m o o3
- = - >
< o 3 4 oe g d
. ~ u3 S5 8 s ¥
» 0 ol ® W . Far) B £, N
m‘w a o «% Poh o o N
Moo @ o ow B8 R O3
¥ 5o =R B, ¢ o 58 .
hy o Wk ¥ w0
“« A = o o & o« G
o0 amm o o w0
£ vioo4 o fu L
. AL B R o M
ot G B M @
& o nw W Mw ﬁu mw Mw gt
1
o W,mw m " d. sm“ B m
B ) 73 et iy} 4 i
=] “M ﬂ £ mw 0wy m”a
e fa 43 A - A P G a5
S & 42 o) ot 4 'S £y U -
d ¥ gt ! M b
wd ) wi ol PR . 31 , 1 o
] £ 0%} w : § mx . (& [ n«u
oy whea
% P tmu tig m P . @ © '
A 5 J— LT A S
» £ w O [ i = ﬁm M. o i
oy 4 A i u 4 + bt
% @ = o B 0 X w0
O 23 o ﬂw |9} veud 4 £ 3] i
Ww wd & e e ol
. Amw f WJ‘ xw-m Mm.» m.% Wu M.w» &
B W G o »e o o %k os A 7 PR
R B B R @ hd o h b
R - # % . Iy e . LS ds e e
o ..m 2 A o v R SR
£t @ g B " s
0 [] &% . e £3
o m n o el g ’ L W
e ¢ P Y. B w mm "
o e - : o
. [ veed i 42 . s hww
] L5 I Mm €1 M m» o
@ o S &
5 R o8 & b S 5 "
£ 4 I ) o o e
O E e ¢ o o




1.
2.
3.
b
5.

TABLE OF CONTENTS

INTRODUCTION

DESCRIPTION OF SITE AND GEQLOGY
FIELD INVESTIGATION PROCEDURE
LABORATORY INVESTIGATION
SUBSOIL CONDITIONS

5.1 General
5.2 Sandy Gravel with Silt and Clay (Glacial Ti11)
5.3 Sandy Silt with Clay (Glacial Tili)

5+4 B8ilty Clay with Sand and Gravel (Glacial Till)
5+5 DBedrock

GROUND WATER CBSERVATION
DISCUSSION AND RECOMMENDATIONS
SUMMARY

MISCELLANEQUS




Foundation Inveatigation

| " \
Credit River & Hwy. #7, Revision
Iine 'Ef at Norwval, Ontario.

W.P. 205-61 ~~ W.J. 61-F-59,
District .

1. INTRODUCTION:

It is proposed to construct a one span or thires span
bridge where the proposed Revision lLine 'E' of Kings Highway 7
crosses the West Branch of the Credit River at Norval. The
site is on the western outskirts of Norval about 50 ft. south-
west of the existing structure. At this location the river is
45 ft. wide with a maximum depth of 1 ft. at the time of the
investigation.

In order to determine the subsoil properties and
decide on the most suitable type of foundation for either a one
span or three span structure, a field investigation was carried
out. Results and the discussion of the field and laboratory
investigations as well as concluslons and recommenﬁationayfor~ '

the future design work and construction procedure, are contained

in this report.

2. DESCRIPTIOR OF SITE 4ND GEOLOGY:

The site of the proposed structure is located in the
valley of the Credit River. The eastern bank is flat for asbout

50 ft. and then rises to 15 ft. then levels off. This plain,

Cont'd. /2 ece
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2. DESCRIPTION OF SITE AND GEOLOGY: (Cont®d.) ...
about 50 ft. wide, could be callod a flood plain and accauional
flocding in spring might occur. The western bank riaes ;rndually i
for the first 150 ft. and then steeply to a height of about ,
80 ft. These banks are composed of reddish brown gravelly ﬁili.“‘
The underlying bedrock is Queenston Shale, an ,
Ordovician rock. This shale‘furaati@n is predominantly roddiah‘
brown with a few grsenish grey bands of sandy structure. It i !
is fairly homogensous and contains a large percentage of clay.‘ As
& result it weathers easily and the weathered product is
plastie.
This arsa was covered by glacial ice and the xaterial
was deposited during the Wisconsin glacial substage. The deposit
is reddish brown gravelly till with large fragments of the | ’
underlying shale bedrock.

3. FIELD INVESTIGATION PROCEDURE:

In order to determine the subsoil conditions exiating‘
at the location of the proposed structure, six sampled boreholss
and four dynamic cone psnetration tests were carried out. The
density of the cohesionless material was determined by the
Standard Penetration Test. Samples recovered in the Split Spoon
were ussd for classification purposes.

411 boreholes we advanced at lsast 5§ ft. into the

chnt?d, /3 50w
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3. FIELD INVESTICATION PROCEDURE: (Cont'd.) ...
bedrock to determine the bedrock profile and the depth of
weathering., n

Water level observations were taken in each hole"’
after complstion of boring ead at 1he end of the investigation.

The locations and elevations of boreholes are shown

on the site plan, Drawing 61-F-59A.

%. LABORATORY INVESTIGATION:

Samplee wore visually examined and classified at th§
site as well as in the laboratory. |
Tests were carried out in the laboratory on & selection
of disturbed samples to determine:-
{a)} Natural Moistur~ Content.
{b)} Atterberg Limits.
{¢) Grasin Size Distribution. (Results are shown in the Appendix)

{d) Organic Content.

5. SUBSCIL CONDITIONS:

5.1 General. :
The stratigraphy of the soil at the site is & shallow
redrock of Queenston red shale with 2 reddish brown gravelly
£311 overburden. Detsiled descriptions of various scil types
encountered in each borehole are shown in the appendix of this

report. The estimated stratigraphical profile of Drawing 61-F-59A

Cont'de /4 cue




'5 SﬂBSOIL ccxnlrlons. (contfd;)7;;; e
s, 1 Genarg; a0 e
is based on this 1nfornation.

The subsoil consists of the following :trnta.-i3;ig‘,f«f .

(1) ~ Sandy gravel with silt and clay (glacial z111);73;¥'~
(11) Sandy silt with clay (glacial 111). |

{1i1) 3ilty clay with sand and ;ravel (glaeial till)g g? 7' |

{iv) Red Queenston Shale. | |
5.2 Sandy Gravel with Silt and Clay {Glacisl Tilll.
The sandy grarel found in B.H.'a 1, 3 &4 containa ; :
‘considerable amount of silt and clay. *his materisl is reddish}

brown and it is medium dense. It extends to depths 2 to k ft.e.1‘

and lies on top of shale in B.H.'s Nos. 2, 3, 4 & 6 and on_yf' “"
top of very dease sandy silt with clay in B.H. No. 1, T
The graund water being lecated in the lower part af :
this stratum, has washed out some of the fines in the 1§st__[:ﬁ‘ k*
foot of this material. | ; | ; ’
B.H.'s No. & & 3 have been stripped of tey 5911 and
B.H. No. 1 has 2 ft. of topsoil. s
B.H. No. 2 is located in a former river bed and iS‘ i
overisin by scoft grey sandy o*ganlc naterial to & depth of
2 ft. This is a localized condition and is not shown in the .
soil profile. ,
B.H. No. 6 is located in the river bed and the fines

have been washed out of this material.

Cont 'd. /5 hd a’c’:: )



1;’5:— ;

5. SUBSOIL CORDITIONS: (Cent'd.} ses
5.3 Sandy silt with Clay (Glacial Till). E
At B.H. No. 1, on the eastern bank of the river,‘tho   7
sandy gravel is underlain by a very denss red sandy‘ailt \l‘i‘ﬁhl L
clay (glacial till). This stratum is 5 ft. thick txtonding ‘
from & to 9 ft. in depth. The material is nainly silt (57%)
but being very dense and with natural moisture contents in th§ 
range of 12.1% -~ 14.3% it can carry a considerable load.

5.4 Siity Clay with Sand and Gravel (Glacial Till).
This stratum is 5 ft. thick in B.K. No. 5 with no

topsoil and it overlies the Queenston Shale. It is a clay of
intermedjiate plasticity, low natural moisture content
{below 2 ft. depth} and high penetration resistance. Values of

some of the physical properties are as follows:

Koisture Content Range 8.3% - 26.6%
Iiquid Limit Range 20.5% - 41.6%
Plastic Limit Range 15.7% - 22.6%

Penetration Resistance (Standard) 18 - 28 blows/ft.

Organic Matter 1.5%k
5.5 Bedrock.

The bedrock is red Queenston Shale an Ordovician
formation. This shale is predominantly reddish brown with a
few greenish grey bands of sandy texture. It contains a large

percentage of clay and becomes plastic on weathering. It

weathers very easily.

Cont'd. /6 <o
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5. SUBRSOIL CONDITIONS: ({(Cont’d.) «ase
5.5 Bedrock.
In borshcles 2, 3 and &4 seams ol limestone were fdu#d;‘
They were foumd predominantly in Boreholes 3 and &, at~d¢pth f
7 t0 9 ft. These seams wers up to 3 inches in thickness.
The weathered zone of shale was found to be 1 to 2 ft.
in depth.
The elevation of bedrock and the weathered sone were

established in each borebole and are shown in Brawing 6l-!-59A.

6. GROUND WATER OBSERVATIONS:

Since all the boreholes were done adjacent to or in
the existing river bed, the ground water level was found to
coincide with the river water level. The river water level at

the time of investigation was at elevation 666.5 fr.

7. DISCUSSION AND RECOMMENDATIONS:

The bedrock being at a shallow depth and a very‘denséf
till located on the eastern bank, it is recommended to use |
shallow spyread footings on all sbutments and piers.

In case of & three span structure, the westerly abute
ment and the two piers can be fouﬁded on unweathered shale at
approximate depths of 7 ft., & ft., and 4 ft. at ale#ationa
$64,.01, 662.0t, and 662.0' respectively, and the easterly abut-
ment can be founded on the wvery dense till at the depth of 5 ft.

at an elevation of 665.0%. 4 safe 1oad of % T7.5,F. can be used

]

all atutments and plers.,

{

Contid. /7 cee
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9. DISCUSSION 0 IIORS: (cont'd.) i
The subsoil beinrg a gravelly till, no 5tab111ty problans

are expected on the apprach embankments. e |
Ground water was located at elevation 666.5. As the'snbéoil

is relatively lampermeable, however, no major problems are'anticipited

with regard to dewatering of the excavations.

8. SUMMARY: |
The site of the proposed bridge is located on QueehstanVShalé a
overlain by glacial till varying from sandy gravel with silt and clay
to silty clay with sand and gravel. | ;
Because of the shallow overburden, shallow spread foetings
on sound shale are proposed in =all cases except in case of s three f 
span structure in which case the we&%erly abutment should be placeé
on the very dense sandy silt with clay (rlacial till).
A safe load of 4 T,S5.F. can be used for all abﬁtments éné«
plers. =
As the subsoll 1s relatively impermeable, no major ﬁewateringff
problems are anticipated.

No stability problems for the approach fills are anticipated.

contid. /8B ,..



9. MISCELLANEQUS:
The field work was carried out fros June’30 to July 7, 1961,

by the Dominion Soil Investigations, Ltd., using a diamond cur@,drili 'ﬂ

adapted for soil testing. The work was supervised by I. Hoiube¢   ;‘; §

for the Ontario Department of Bighways.,

August 1961.  REFORT PREPARED BY: %
Tﬂ“ﬂl.- C. > e & B ..‘."'....9..“’.,;;
PROJECT FOUNDATION ENGINEER.

REPORT APFROVED BY: ;ﬁ i rttee
A, O, Stermac :
SUPERVISING FOUNDATION Emzmz‘ﬁ
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ukisaesukevg,
JoB _61-F-59

SUMMARY OF FIELD & LABORATORY TESTS

HSéE S:P:f' S‘[::P’}';!E MATERIAL DESCRIPTION PIQEE';x?;ITN ég'NSTT PLL?kle"c Lll.?::?’ STSR}:EENAGRTP; W%?Gl:ﬂ . : RENAth
(FEET) BLOWS/FT, % ) % < p sl ‘ ek, :
1 {31 [2'-3.5¢! Sandy gravel with silt and clay
(glacial till). 11 |13.0 - - - -
52 | 516,51 Sandy silt with clay | : ;
{glacial till). % (4.3 - - - -
53 | 81-9.5¢ - " - 76 12,1 - - - 126.8
Sk 1101-10.3" - " - 5030 | - | - | < ! -
RC5 | 11.5'=-15.5' Red Quaenston Shale. - - - - - -
RC6 | 15.51=-20! - u - - - - - - -
2 |s1 |2'-3.5 Weathered shals. 9 - - - - -
RCZ | 4'-9 Red Queenston Shale. 1 - - - - - S
RG3 | 91-13" - - | P T O P -
3 SL (23,5 Sandy gravel with silt and clay »
(glacial till) 13 10,0} - - - -
RC2 | 4,5'-=7.8' | Red Queenston Shale. - - - '..’ - -
RC3 | 7.8'-8.8Y | Grey limestone and shale. R - - - -
RC4 | 8.8'-9.3"' | Red Queenston shale. g - - - - -
RC5 | 9.31-10.0" | I R
RO6 [10'-13.5' |Red Queenston Shale. I




CFORM OB-~ML<~228 7"
EES: 88 ;

RGT. | 8.9'-10,5"

«

IM8B.56869 " ) : ;
' . \Page 2
E ; - ' JOB 61-F-59 oy
SUMMARY OF FIELD & LABORATORY TESTS
HS(L,E S';‘fg Sz:ayfvprf MATERIAL DESCRIPTION RESiaT, gl Reiviig PR L WElGHT
(FEET) BLOWS:FT. % s pst. o,
3 |RC8 | 18.3'-19.5% Red Queenston Shale. - - - - -
RCY | 1952451 = " - - - - - -
4 181 12'-3.50 Sandy gravel with silt and clay
(glacial till). 16 - - - -
S2 [ 3.5 =4.0! - - 30 - - - -
S3 |56 Weathered shale, 100-5" - - - -
ACL [ 616,57 Grey limestone. - - - - -
RC5 16.5'-B,5' | Red Queenston Shale. - - - - -
RC6 | 8.5110! - M - - - - - -
RC7 | 107127 - " - - - - - -
5 181 | R'-3.57 S5ilty clay with sand and gravel ;
{glacial til1) 21 22 41,50 = -
52 {3.51-5¢ ~ " - 18 15 20,5 - -
33 | 5'=b,5¢ Weathered shale, [ - - - -
8h, |6.5%-7.3" - R 120-9t - - - -
RC5 | 7.37-8.7" | Red Queenston Shale. - - - - -
56 | 8.21-8.9¢ - " - 116-9" i - -
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FER 89
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| . o joB blePsg
SUMMARY OF FIELD & LABORATORY TESTS i

PENET'N MOIST LPUASTICE LIQUID SHEAR UNIT

HOLE| SAMP SAMPLE ; .
No. | no DEPTH MATERIAL DESCRIPTION RESIST, | CONT. | LIMIT | LIMIT [STRENGTH| WeiGHT REMARKS
: ' (FEET) BLOWSFT.] % % % pst b pek :
5 RC8 | 10.5'-14.8" Red Quesnston Shale. - - - - - -
6 {RCL {3.5'-7.5% | Rea Queenstou. Shale. - - - - - -
i - - -~ - - -

RC2 | 7.5'-9.61 - -

S deno%es split spoon sample

RG " rock core
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wp 205-61 BORE HOLE O 1 galey

JOB 61=F=59 ~ STATION. 37;‘?0 Bl .w DA SPUT TU
,2 ‘&:LBY TURNE

paTUM 670:0' _ compiLep By, _BeK.
BORING DATE June30/61 cuEckeD By, TH,

o o S ;u:\« DE#TR
B AR R TR LOERLD R RIOM : ‘ rreEy i egeT ‘
b R RN PR, VWL R o S G SRR R
*Gmoundlevel : AR 670 O 0 ]
e to med. dense r 18h brown e
san gra ‘wit g
clay, glacial till. L “~1~4E§éé i
.. Very dense reddish brown sand 31lt Faas
, with clay, glacial till. - i
CEAARNLLAN ) T : 661.0 %
" Weathered shale. ‘ L hegLs

i

éRed Queenstoﬁ shale.

lsool ]

’End of borehole.

%Penetratlon resistance proflle
showri; obtained by driving a 2% dia. !
i cone from groundlevel to depth noted -
‘with an =nergy of 350 ft. lb. per
blcw.
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A s simomei'c

iw.p 205-61
Liog  61-F-59

Tpstis 0b7.7°
tgouiHg pare July 6761

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS AND RESEARCH SEGTION

. 2

BORE HOLE NG .

CSMELRY

TUBE |

sTaTion 38438 (18! Re.) o seur uet

TR
SUARHLED

e

S

e

y

B.X.

OHECRED &y

T.H.

Seams of grey limestone

6631

i
<
b

CEPUT

Groundlevel =~ = j 7! i “25~ 0 75 “iao
*Veiy goft grey sandy °r$ﬁ§égriamfl‘€%§§§'§‘ 0 R 2 \%5@““ R

Penetratio

f refugal

o

_Red Queenston Shale. 10 L i 1
, 6547 ‘ ; .
'End of borehole. ) F ISOEITES FELTS
Penetration resistance profile ; | 20 . o : ;
| . shown; obtained by driving a 2" dia. § bt i
: . cone from groundlevel to depth noted! ! o ' j . gA
with an energy of 350 ft. 1lb. per ; S ! R I
blow. ,: e v - ;
i : i
f ; ; il
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i i Ca b i
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| DFPARTMENT OF H!GHWAYS . owmmo
MAT&R{ALS m«m RES!;:ARGH ssmcm o

wp. 205-61 BORE MOLE MO..._ 3. ... (0 LEG&:ND:’,
J0B 61-F-59 . STaTION 38483 (18' It.) 2 Dia, spm‘ Wﬁ&» AR B YMONH"ED CQMPRE

i - & plnilid e
o . . 2 SPUIT TUBE _ R URAL MO ~
paATUM 669.7' GOMPILED B8Y. . B.Ko o 0 g oia cotrgih S LQuUIDITY INDEX

Cgp s RTSHELBY CLEAQUR TUMIT
BORIMG artJuly “/61 oHECkED By, TWH, o CASING fvines LUPLASTIL LT

- . . —— S e e e S e D
7 :
o4 . ‘M‘ﬂ&:ﬁu?u AN PsNﬁTr’M‘noN
‘ jenEv o ERTH Y CREBISTANGE e s
B MGOL | DE BT AR TION PreEr lepEr T - : CTTTTRTRIE i

% Groundlevel i ‘ «;éog 70
5 Med. dense reddish brown aandy gravel R

with silt and clay, walo X 666, ‘7
‘glagial till. L 665.2

j .
;Seams of grey limmstone > 1 62 1 10
%Red Queenston Shale ~ e fan
20
‘ - 645.2

fEnd of borehole.

|
|

 Penetration resistance profxle showny
obtalned by driving a 2" dia. cone

from groundlevel to deépth noted with-
an energy of 350 ft. lb. per ‘blow,




W B 205-61
JOB 61-F-59
DaTuw 669.0¢

BORE ROLE
COMPILED B
BORING DATE July 5/61

Y M RUEL 8 DGRBS RPN

; vLGroundleval -

%" Med. dense reddish brown sa.nd
cgravel with silt and clay

ﬁ/ glacial till.

STATION 38¢86 (15' Rt.)

CHECKED BY..

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS AND RESEARGH SECTION ‘

NOLA

D!A SPLIT TUBE . . .
2 CSHEUBY TUBE . .

4 2 sPUT TuBE _ _ e
Yo Bk Fobe CONE oo L e
2" SHELBY _, i

L.HB. __ . caswe. T R

Rayos L .lp. ‘. = TR R A b Ao
H v H"'N(vTM AN{) Lok NIITR;\TIC"N
PELEY., [DESTH R ESIHBTANGC
LERET

FEEY *' ’ .

3669.

LEGEND

(/2 UNCONFINED COMPRES SION {Qu)
VANE TESTIC VAND SENSITIVITY{ G} .
NATURAL. MOISTURE AND

LIQUIDITY INDEX
0D oMY L
PULAETIC

LEMIT L

- ‘%{\ AN LR z

W..l._.x..ééb 0
T 665.0

 Seams of grey limestone

éRed Queenston Shale,

i

662

3
i

{ End of borehole.
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s 'U*E a8y TURBRE

'§ TUR
NE

VP UNGONFINED ComPRESSION (0w 0
VANE TESTIGLAND SENSiTITHIS Y
NATURSL MOISTURE #ND o R

LOATUW Q7101 L. COMPILEDR BY. B.K.

RIRUIDUTY CINDEX I
i LiQud UN* Vi T e T S s e s e st ik
o@we pare July 5/61 owroken sy, IWH. PUASTIC ST : : ‘

% E LECSLORGE Lo
L) Growndiever B
iy . Med. dense brown and red silty clay
oo with sand and gravel,
j glacial till. _q§§
io oandy gravel with sill and sanda . .. -
r
; Red Queenston Shale.
656.21
End of borehole. § %
, Penetration resistance profile ; %
! ;shown; obtained by driving a 2" dia. !
cone from groundlevel to depth noted ' i
with an energy of 350 ft. 1b. per
blow.
|
;
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