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“he enclosed report describes the foundation conditions existing

The site is underlain by approximately 33 feet of medium sHiff
¥ marine clay. According io the resulis of vane shear tests; the
: bearing capaciity of the clay, below anticipated footing level,
t 2000 paf. In view of this low design pressure, together with
the difficulties of consiruction sbout 8 feet below water lewvel, the prop-
£ spread footings is considered impractical.

¥e have thsrsfors »

foundad on timber piles, end

surface in a siratum of sandy salt gravel till. This medium dense to very

dense siraium, which contains numerous boulders, was snoountered below the

o ay and exvends for a furiner depth of at least 40 feet. 4 con~
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comm.nded that the proposed siructure be
bearing about 34 io 39 feet below cresk
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design capscity of tons is recommended for these piles.
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leased io discuss any points that may arise after
@

3 ol
of this repox

Yours very truly,

Gl T A0t

William A. Trow, P.8ng.
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FOURDATION INVESTIGATION
BRIDGE REPLACENENT
H¥Y. 2, OVER ¥W0O0D CREEX

Prcgect

Realignment of and improvements to Highway 2 in this general
area incorporate the replacement of the existing bridge over Wood Creek.

Trhe proposed 3
ately 40 feet upstream o

foot span siructure will be locaied aprroxim-

the existing bridge. Additional embankment £ill

a height of about 7 feet above waiter level will be reguired on the north
31de of the wasi aaa”csc% in order to bring the road %o the level of exisi-
ing Bwy. No. 2.

O

(0

Thais report presents the ram
&

ults of the recently completed field
investigation and discusses the fsuﬁd ti

on reguirementis,

Site Lescription

At this site Wood Creek Is a sluggish stream between J0 and 130
feet wide., Considersble swamp growin of reeds and rushes extends for some
distance from sach bank.

At the bridge site; nowever, the west approaches have been extended
into the stiream bed towards the bridge for a distance of about 80 feet.
According to D.E.Q. probings immediziely upstream and downsiream of this
embankment fill, stiff clay is located about 4 feet below water level.

The ground on both banks is in pasture with isolated groups of
@s. The very flat surface topography is indicative of a lake bed or
merine deposit.

Hater level in the creek remeaned relatively constant during the
investiigation at BL 1%1.7 feet.

The existing bridge is reported ic be about 40 years old.

TRG borings were put down at this siie on diagonal corners of the
proposed mr1d5e in the positicns shown in drawing 1. Dynamic cones were
driven beside each boring, and on & third corner of the proposed structure.
The results of these borings are

shown in the borshole logs and presented as
drawings 2 to 4 of this report. The relevant dats from the legs is summgr-
tzed in the estimated straiigraphical profile on drawing 1.
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Reference to these drawing~ shows that the site is underlain
by about 33 feet of stiff to medium shiil fissured marine clay. Above a
depth of about 13 feet or El 139 feet, the cioy becomes progressively
stiffer and more desicocated. Below this level; vane tests showed the
clay %o possess a sirength beiwsen 900 and 1000 psf. In boring 2 on the
west approach, clay was encountered at Bl 147.6 feet wnder sbout 10 feet
of embanikment £ill. S%iff ¢lay in the bottom of the creck bed is indicated
on D.H.0. Plan E-4002-1 at slightly higher levels immedi:tely adjacent o
the embankment.

in inconsistency with the resulis of these borings is revesled
by cone 3; which high resisiance indicaies the c¢lay to te much stiffer than
quoted above, Since refusal on wood was encountered on an adjacent test,
this high resistance may be the resuli of some wood being carried down with
the cone point.,

Below the clay, a medium dense to very demse sandy sili gravel
till was encountered at El 120 feet., After about 4 to 7 feet peneiration
into this siratum; a high conceniratiocn of cobbles and boulders was
encountered. A& slmght artesian pressure was encourntered in this stratum in
borehols 1.

Borehole ' was continued through this stratum in an effort o
determine bedrock level. However. inm view of the slow driiling progress
through ithe boulders and the improbabilivty that piles would peneirats far
into this stratom, the boring was terminaited a2t Bl 80 fest in this material.
The maximum size of beuldsr cored was & feet; below El 112.1.

Laboratory testing of ifheze foundation soils was noit considered
necgessary. In pariicular, tests on the marine clay would have served no
useful purpose, since vane tests had indicated that it was $co weak io
gconomically support the wesight of the proposed sirucsture.

Discussion of Foundation Regquirements

Tne choice of the most suitable type of bridge support, represents
the only foundation problem at this site. IZmbankment stability s more than
adequate for the present proposals.

If spread footings were adopted for this project, they would be
located about 4 feet below cresk bed level or about El 144 feet, Agcording
to the vane itest resulis, the safe net bearing value of the medium siiff
marine slay at and below this level :s about 2000 psf. Since this pressure
is too low fo design purpcses, and since excavatrion difficulties will be
sxperienced i i

water level, this foundatiorn proposal
is not consi

]
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The zlternative of end-bearing untreated Class B timber piles driven
to refusal in the underlying gravel till is recommended., Timber piles should
encounter refusal at depihs beiwsen Bl 113 feet and El 117 feei. Refusal
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should be designated as & blows ver imch penetration under a driving
energy of 8750 f4.lbs. per blow. 4 design capacity of 15 tons per pile
is recommended. This conservaiive figure is chosen in case individual
piles should partially bear on the side of a boulder. Steel H piles are
not recommended since refusal depths in the gravel till are most difficult
tc predict, and the piles may be damaged and distorted oy the boulders.

3ince the marine clay must have endured consolidating pressures
of at least 3000 psf to 4000 psf in order to develop an undrained shear
strength of 1000 psf approximately, the imposition of 2 maximm height of
fill of 11 feet should merely cause 2 slight recompression of this material.
4sccordingly, no stability problem exisis snd ihe deep seated setilement
moverments should be well within tolerable limits. It will be necessary.
however, %o remove the rushes and organic materiel covering the cresk bod
ficor in the path of ithis embankment.

Conclusions and Recommendstions

1) A deposit of medium stiff marine c¢lay, up to 33 feet in depih,

underlies the site. Vane shear tests show the average strength t< te aboui
1000 psf. 4 stratum of medium dense to dense sandy silt grevel $ill, below
the clay &t El 120 feet, extands for the full derth of the borings., The %311
, contains a bhigh concentration of sobbles and boulders up to 6 feet in size.

| Bedrock was not encountered,

The =lay is too weak for the economic support of the bridge on

3; The use of iimber piles, driven %o refusal in the lower siratum of
ravel till, is recommended. 4 safe vasity of 15 toms per pile should be
available.

Lol
]

&} There 18 nc smbankment stabiliity problem. However, minor settle~
ments can be aniicipated under the west approaches.,
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APPENDIX A

The two borings at this site were put down utilizing two
conventional diamond drills eguipped for seoil sampling. Progress
through the gravel till was very slow, and was achieved by alternately
drlaz&ng ahead with AX cors barrel, and A% or BX casing as necessary.
Iynamic comes were driven as indicated in the report.

Disturbed samples of the various secil stratz were obtained
by driving a standard 2 inch cuiside diameter split spoon sampler into
the soil ahead of the aarmg‘ The mumber of 330 £1.1b. hammer blows
reguired to exiend the pemeiration of the split spoon from 6 inches %o
1S inches was recorded as t%e peretration resistance of the soil. Upon
recovery; the samplss wers inspected, and retained in nmoisture proof
plastic bags.

Undisturbed samples of the clay deposit were obiained by
pressing & Z~inch inside diameter sheldby tube samplsr into the soil
shead of the boring. Upon recovery, the tubes were sealed with low meli-
point wax for transporiation to the laboratory.

shear sirength measuremenis were made using a 2-1/8 inch
re vane was carsfully iaserisd 15 inches into the soil
ng, and a test performed. Um completion of this test, the
six compiete turns, and the remoulded strengths of the

a1}
diameter vane. ?
ahead of the bor:
vane was roiated
soil megsured,

In view of the relatively stiraighiforward scil conditions en-—
countered, laberata‘g tesiing of the recovered samples was considered
UNNesesSSary.

The elevation of the borings was referred to a bench mark of
L 154.79 feei, about 130 fzot northsasi of ths bri




View looking Wortheast
Foreground drill om BH 2
Background 4rill on BH 1

View looking North - {Upstream)
Driil on BH i
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View locking North (Upstream)

PAEEREING |

View looking South {Downstream)
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¥iew looking Southwest
Foreground drill on BR ¢
Backgroond drill on BH 2

View lcoking Socuthwest
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WILLIAM A TROW & ASSOCIATES LTD. DRAWING Moo
PROJECT N né?_

SITE INVESTIGATIONS SOIL MECHNAMIUS LONSULTATION LEGEND
PENEYRATION RESISTANCE NATURAL MQISTURE CONTENT L
1 2 oo SPLIT TUBE G o AND LIGUILHTY 1MDEX X
BOREMOLE MO P 1D SHELBY TUBE Yt il ATTERBERG LIMITS
srosecy . Bridge Replacement, Hwy. 2 2 DA CONE e CIRUID LT —
cocarion_ Wood Cresk, lLencaster, Ont, SHEAR STRENGTH PLASTIC LiaiT —
R vk Ml NBRAINED T AXIAL SAMPLE TYPE
HOLE LOCATION See D'N_g._g ”13 gv‘z’s:%:}:r:;:; AP‘R&ESUC€ @ 2 o5 seUT TuaE
152.1 4. UNCOMFINED COMPRESSION ® ) N —
HOLE ELEVATION . T T . § 2 1D SHELBY TUBE E
oaTum Sse Dwg' 4., VANE TEST AND SEMSITIVITY (5~ i DD smEwsy TUBE_ . _______ B
i I PENETRATION RESISTANCE ;ig;; FL' MATURAL Mo;s;:na CONTENT s:MpLz MATURAL
{ symBoL SOl BESCRIPTION [ ceer | opeer 2l° "‘“’ "‘ko 51‘7 ATTERBERG LIMITS :.l:: w‘é?s‘:xr
I: SHEAR STRENGTH "S5 F Y% ORY WEIGHT No PLC.F.
Ground Surface 40
. %% o kT i
SILIY CLAY =T151,7 IS8
~very stiff to stiff, desiccated IRk T e 1D
above —~ 13 . TR E 2 Iatov
~rgot baits sbove ~4 ft. ; N sdnni] e 7
~oxidized brownish grey to ~8 fi., 1o liidiiel 3L
grey below 8 fi. T e
i —_— - — — 139
4L
g ~medium stiff grey silty clay
26 5 Se.xﬁi =
o under wis|
h ¥ B
5
~very occasional Tine gravel sizes i 7
noted at ~ 28 ft. 30 :
ERRaaE ]
e S 119, 1 IS i
| SANDY SILT GRAVEL TILl~medium dense r n G 8
to very dense fine to coarse gravel
in slightly plastic sandy silt T
i matriz. -— —_— — e e 442 4] 4O REENEN B ?
- 6 ft. boulder, limestone shale, N
| avout 609 recovery.
VTN e [, — 1108.7 I i ‘
~fine %o coarss angular gravel and 50 § 10
numerous boulders in sandy silt B PYs N
| matrix
7 12
~more sendy at~—56 £i. & 1 T 1 1
60
-16 in. doulder below 62 fi. RS !
~20 in. boulder below 67 ft. 70
Bnd of Hole eanmed 80,0 : _‘_l 1T e
1) Hols advanced to 40 £t. by 7 I=
alternately driving BX casing and !
washing clean. Hole continued to ; .
58 ft. by running BX casing or 80 i ;
AX core barrel as necessary to T 1 Tt !
progress through boulder. Hole b
continued to 72 £4. by ruming . I
AX casing or AX core barrel as !
necessary. ; L
2} Slight artesion flow at 39 f£t., %0
about 1 z.p.m. Rose to M, 153.4
in casing.
3) Cone put down 8 P£t. Esst of
boring.
100
110 T+
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SITE 'NVESTIGATIONS SOIL MECHAMICS CONSULTATION LEGEND PROJECT Mo J'[?é
PENETRATION RESISTANCE MATURAL MOISTURE CONTENT N
2 oD EPLIT TUBE O AND LIDUIDITY INDEX
BORENOLE No % 2 1D SHELEY TUBE <Kot oo ATTERBERG LIMITS
PROJECT Bridge Replaesment, 27 0IA coNE I LIGUID LiMIT
LocaTio Woods Oresk, Lancaster, Ont. SHEAR STRENGTH PLABTIC LimiT
< LI A tusudiitatalbsdidoies S .
- UNORAINED TRIAXIAL SAMPLE TYPE
HOLE COGATION __Efi.?ff?.'__j: A7 overburoen prrssuoe @ 2 0D SPLIT TUBE
7 UNCONFINED COMPRESSION
HOLE ELEVATION 157.6 f1. @5 201D SHELBY TUSE
oatum See Dwg. 1. VANE TEST ANO SENSITIVITY <3, 4 3 00 SHELEY TUBEmwoe . B
1 PENETRATION RESISTANCE ;ig":'s" FE,_»ﬁ MATURAL MOISTURE COMTENT SAMPLE NATURAL.
| ELEV | DEPTH . i
SYMBOL SOIL DESCRIPTION 3 20 40 60 80 AND TYPE YT
FEET FEET | i ) ATTERBERG LIiMITS AND WEIGHT:
BHEAR SIRENGTM Y DRY WEIGHT No PCF

Ground Suxface 157.6
FillL~mod. dense, becoming loose fins
 -gravel & silty sand above~5 f't.
Lsoft silty elay with sand pockets
below ~5 ft.

S +pes. of wood, organic and root hairg
Cixbelaw 9 . 147.8] 10

000
R

T
3
i
i

= S
SILTY CLAY-stiff, grey, slighily
desiceated above —~— 15 £1.

-becomes medium stiff below —~-15 £t. !

20

30

=4 =
"SANDY SIUT QRAVEL TILL-med, dense io 0.5
dense gravel in cohesive silt matrix. 10
End of Hole e i IR )
—refusal on boulder.
Fobtes:! 1)Bole advznced %o 39 ft. by
alternatsly driving 3X casing and
washing clean. Han BX with 50
sorborundum bit to 40% £i. ~ met
refusal on boulder.
2} Fo artesian pressure encountsred,
3) Cone drivan & ft. west of boring.
60
70
I 30
380
1 - 1 < L
100 LD 1]
T
2w - 14t ;
-t ot Lt b b
; 110 -i HAHH 1
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SITE INVESTIGATIONS . SQIL MECHANICS CONSULTATION

LEGEND

PENETRATION RESISTANCE

27 1.D. SHELBY TUBE..
3" O.D. SHELBY TURE.,

NAYURAL MOISTURE CONTENT XL!
) 2 O.b. SPLIT TUBE AND LIQUIDITY INDEX
BOREMOLE No. 3 QCOne 2* 1D, SHELBY TUBE iy ATTERBERG LIMITS
prosecr. Dridge Replacement, Hwy. 2. 2" DIA. CONE LIQUID LIMIT —
cocation Hood  Creek, Lancaster, Ont. SHEAR STRENGTH PLASTIC LIMIT ) \
See Dw. 1 UNDRAINED TRIAXIAL @ SAMPLE TYPE
HOLE LocATION.__ 08 1#&. 1. AT OVERBURDEN PRESSURE 2° ©.D. SPLIT TUBE. .. B
HOLE ELEVATION 157.4 £4. UNCONFINED COMPRESSION ® u
e 2 2 R 2O R

3
VANE TEST AND SENSITIVITY (S5
SATUM See Dwg. 1. 1

PENETRATION RESIBTANCE 350 FT. L8, NATURAL MOISTURE CONTENT SAMPLE!D NATURAL

! sYMBO 33 3 ELEV | DEPTH 20 a0 €0 BLaoﬁws"FT AND vyee KT
{sy L SOIL DESCRIPTION cEET FEET g { f s ATTEABERG LIMITS AND WEIGHTY
e e ] BEHEAR BTREMNGTH 85 Y% DRY WEIGHT Mo A.CF,
|

e Ground Surface

—1157.4 0

Cone Panetration Pest Only

i
t
'

i

iNotes:i 1) Cone driven 1 foot to west, )
encountered refusal in wood at 20
depth of 4 ft. 2 inches,

2) The high resistance encountered ]

in this result may indicate that phie

i some wood carried down with cone. 30 RS
Gravel till in borings 1 and 2 120 ;
§ 40 S

e | 1130 4
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Bridge Division,
February 5, 1962.
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MEMORANDUM TQ:

Mr. A. G. Stermac, /@%/7
Principal Foundation Engineer, S
Department of Highways,

Room 107,

Townsview, Ountaric.

RE: W.P. Od-61
Hwy. 2 at Wood Creek
1.3 Miles west of Quebec Bdry.
District ¢

Enclosed find one copy of the preliminary plan
for the above structure.

The designer appears to have complied with the
requirements of the foundation report but we would

s appreciate any comments you wish to make.
:ﬁ g\‘”\
SO

S ™
- “ e~ e
3 - o

: JBC/et J. B. Curtis,
| Bridge Location Engineer.
) cc. D. Smith
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