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WILLIAM A. TROW AND ASSOCIATES LTD, £ 95\:3

| ' SO MECHANICS CONSUITATION
W, A TROW, MASC, MELC, PENG. 884 WILSON AVE,
Project: J420 DOWNSVIEW , ONT.
ME. 5-5921

¥r. 4. Butksa, October 15, 1959

Department of Highways of Ontario,

¥aterials and Research Branch,

Pariiement Bujldings,

TForonio 5, Onizrio. — =26
s9-F 27

ittention: Mr. L.G. Soderman, P. Png, Iy

) ]
Principal Soils and Foundation Bngineer,

Re: Foundation Investigation, Proposed Bridge
over Diverted Jeammetts Creek, W.P, 90-60.

Daar Sirs:

Enclosed herewiik is our report on the scil conditions encauntered
undsr the bridge site noted above,

' The soil {ypes at thisz location are essentially similar to those
exiating mmder the proposed overpass structure reported by us on Oct. 2nd.
Howsver, because the nridge loads will be light and no aprroach embankments
are involwed, no foundatiom problem of congegquence appears to exist.

Lbutment footings should bs carried to support on very stiff clay till
2t lsvels ranging from elevation 574 to slevation 512 feet. This requirement
Places the footings about 17 feet below the rresent ground surface and shout
8 to 10 feet below the proposed chammsl of diverted Jearnette Creek. The net
szfe bearing value to apply at these depths is 5000 psf. Ko ground water
difficulties should be anticipated when digging to this level; the sides of
the excavztion should remain sisble although light shoring of vertical walls
will be required in order to comply with provincial safety regulationms.

The sides of the proposad Jeeunatte Creek diversion can be cut om 1 2 1
slapes. This is the approximate natursl slope of the existing crsek banks.

We hope that this repart is of assistance t0 you in the prepara..on cof

foundation designs for this structure. Please contact us if other thoughts
cone to mind aftar you have reviewed its contents,

Yours very truly,

G- T o
HAT/kb William A, Trow, P, BEng,

' me.
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FOURDATIOR INVESTIGATION
#.P. 90-60

Tis report describes the soils investigation carried ocut at the above
site. The iype of foundation most suitzble for the soil conditions encountered
is indicated., FPermissible footing capacities are rsportsd,

Description of Site

The site of this proposed cresk crossing lies just north of the route
of Eighwey 401, on county road No. 27 south west of Chatham, Ontario.

County road ¥o. 27 passes through flzat farmland at the proposed bridge
locztior. The surrounding terrain is at the same relative elevation as the
raad or proxinstely elevation 589 feet. Ditches parallsl the county road
mroviding =3ajuate drainage.

It is propossd to divert Jearmeite (resk from its present course which
passes some 800 foot morth of the site investigated. The bed of the new
waterway will be at slevation 582 feet approximately. The proposed structure
will have a clear span of approximately 10 feet. Except for ome minor pond
Jeammette craek wae dry at the time of the investigation. Howevwar, it is
reparted that the creek overflows its banks in low areas during flood pericds.
its banks and bed wers overgrown with willows znd grasses and no evidence of
river srosion conld be seen. The slopss of the banks of the creak were
approximately i : 1 and its bed was sbout 8 to 10 fest below the adjacent
ground surface,

Boil Zypes Thoountorsd

: 1 shows ths locatioms of the two borings put domm at this site
and alss illustrates the subsoil profile that was estimated from the borehols
resulis.

Looss bromm silt deposits were found to extend from ground surfacs to
elovation 584, Thess brown silts are underlain by a thin layer of siratified
silt-clay. This lacustrine stratum overlies silty clay till which normally
axtends to comsiderable depth in this locality. A thin zone of grey silty
clay, arparsntly hamogeneous in composition, marks the change from the
stratified clay to the lowsr glucial ¢i1l, This stratum ranges from about
1 1o 2 foot in thickness and lies between slevetion 575 end 580 feet.

The cokssive strata proven by the borings t¢ a minimum slevation of
563 fest were gensrally of a very stiff consistency. This is with the
excaptiot of 2 madium stiff zons sncountersd in hole 5 between depths of

Botk borings remained dry during their advance and far at least 24 hours
after completion. Prom ihis observation it would appesr that seepage would
not bo a problom even in wvery dsep sxcavations.
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Poundation Considerations

VWhen choosing a suitable foundation depth for the suvpor% of the bridge
abutments consideration wust be given not only to bearing capacity requirsments
but also to the possible depth of scouring. Decisions on this latter matter
ars beyond the scope of this report. However, in view of the flatness of the
ground in this area and the generally high resistance to erosion of clay soils,
river bed scour should not be great provided the backfill of the footing
excavations is suitably protected with gravel and rip-rap. The overgrown
nature of the creek bad appears io confirm this view.

It is urderstood that the general rule, arplied in the Dept, of Highways,
for scour rrotection is to set abutment footings 8 feet below creek bed level.
This would place the footings at approximate elevation 574 feet or about 16 feet
below the general surfacs of the county road., Very stiff ¢lay till having a
shearing resistance of the order of 2500 psf was encountered at and below this
level, in bole 6, at the south west corner of the proposcd bridge. However,
about 2 feet of relatively softer clay overlies this stiff till below elevation
574 at the north shutment location. The shearing resistance of the clay at
elevation 574 feet on this north side is about 900 psf inreasing sharply at
elevation approx. 572 feet to 2600 psf. Therefore, in order o obtain uniform
bearing conditions, the north abuiment should be taken down to the very stiff
till which begins noar elevation 572 fest.

The recommended safe bearing value of this very stiff till is 5000 psf.
This is the net increase in pressure, in sxcess of overburden weight, that can
be applied at footing level. Since some minor variations may exist in the
contact level of this very stiff +ill particularly at the narth sbuiment site
it may be necessary to probe in order to emsure that none of the overlying
medium stiff clay remains. A suggested criterion for resolving the uncertainty
is to push a 1 inch squars bar into the soil by hand. This bar should penetrate
into the medium stiff clay under a load of about 40 pounds; however much
higher resistance will bYe offersd by ths underlying till. The settlement to
te experienced with the application of the recommended yressure of 5000 psf
should bo less than {1 inch particularly in view of the relief in siress to be
exparienced when the new chammel for Jeannette Cred has been dug.

&n alternztive method of support for the bridge abutments is the use of
displacement or end.bezring piles, However, the size of the structure and the
necesasity %o provide scour protection would appear to favour simple spread
footings. Work on the main underpass structure of Righway 401 immediately to
the north indicated that displacement riles 1 foot in dizmeter and 40 feet
jong would have a s=fe capacity of 35 tons per pils. Badrock exists probably
&t a depth of about 70 to 80 feet at this site., Stoel H piles could be driven
1o refuscl in the rock., The capaocity of this type of pile will depend on its
structural properties, acting as a short column., Sheet rile cut-off walls
could be utilized to provids scour protecticn around ths bess of the abutments.
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Summary of Comments and Conclusions

A surface deposit of loose brown silt extends to a depth of 5 feet below
general ground level at this site. A stratified silt-clay stratum 4 to 7 feet
thick was encountersd below these lcose silts. This lacustrine deposit is of
& very stiff corsistency. A thin zone of silty clay divides these stratified
soils from the glacial till which underlies the =area.

These latter soils were found to be of medium stiff consistency between
elevations 579 and 572 feet in hole 5 at the north east corner of the site.
At other levels and in hole 6 they were very stiff,

Proposed creek bed elevation is 582 feet approximately. In order to
provide scour protection and to obtain support below the medium stiff clay
indicated =bove, footings must be tcken down to elevetion 574 feet on the
south side of the bridge and almost to elevation 572 under the north abutment,
The recommended safe bsaring value of the soil at these levels is 5000 pst,
Ho seepage problem can be foreseen during excavations to the depths indicated,

Bither large displacement or steel end-b22ring piles could be used in
conjunction with e sheet pile cut-off wall as an alternative foundation
proposal for the bridge structurs.

Meximum slopes of 1 : 1 appear feasible for the banks of the creek
diversion. These slopee could be provided with a vegetative covering to

minimize erosicn.
~Ioressiom %
AeETT R -

D5/kb e d H. Shields, P, Ing.

Oct. 15, 1959
J420
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Description of Field Work

Ons boring was put down at each abutment location as showm in drawing 1.
Contimous flight auger equipment was used to form the boreholes. The holes
were 5 inches in diameter and were uncased to full depth.

Samples were recovered at various intervals as the holes progressed.
Both disturbed and undisiurbed samples were tzken depending upon thes soil
encountered. A stzndard 2 inch 0.D. split spoon was used to recover disturbed
s0il samples. This sampler was driven into the soil using a hammer trans—
mitting 350 £4.1bs. of energy. The number of hammer blows of this magnitude
reguired to drive the sampler from 6 to 18 inches penetration into the
undisturbed soil ahead of the boring was recorded. This numerical valus is the
ponetration resistance of the soil at the sampling depth. On .withirawal the
sampler was dismantled and the soil classified and retained in moisture-proof
containers.,

Relatively undisturbed samples of the soil ahead of the boring were
taken with thin-walled Shelby tubes. The tubes were 2 inches in inside
dismeter. Whenever possible, the Shelby tubes were pushed into the soil.
If this proved impossible the tubes were driven in accordance with ths
rrocedure outlined for the split spoon. On withdrewal, the samples werse
sealed in the steel tubes and brought into the laboratory.

¥hen the augers ware withdrawn prior to each sampling operation, the
soil retained in the flighta was identified. In this way a continucus record
of the subsoll types was made, Careful nots was alsc taken of the ground
water conditions in sach boring both during the advance of the hole and for
8 period of time after its completion.

Borshole slevations were referenced to the centreline elevation of the
county road apposite each baring., The centreline elevations were taken from
the IHC Profile F 3533-3.

In addition to sampling, field vane measurements wore mede of the shear
strength of the cchesive scil in sach boring. A 2{- inch diameter four-bladed
vane was pushed into the undisturbed soil. The torque required to rotate the
vane was recordsd. ¥hen this value is related to the vane dimensions, the
shear strength of the soil can be computed. The soil was then completely
remoulded by rotating the vane several times., The ratic of ths torque
required to rotate the vane in undisturbed and remculded material is recorded
as the sensitivity of the soil to disturbance.

A log showing sampling intervals, field vane measurenents, soil types
encountered and water level observations is presented for each boring.
Drawings 2 and 3} are the logs for borings 5 and 6 respectively.
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APPERDIX 1 cont'd.

Laboratory Testing

Moasurement was made of the natural moisture contsnt of each sample
taken in the field. Atterberg limit determinations were carried out on
selected reprosentative samples, The natural unit weight of the soil was
camputed from the volume-weight measurements of the Shelby tube samples,

An undrained triaxial test was performed on each 2 inch diameter
Shelby tube sample. A cylindrical specimen of soil was surrounded by a
confining pressure equal at least to the total pressure existing in the
soil at the depth from which the sample was t{aken. Tte sample was then
failed in axial compression at a constant rate of strain. No drainsge of
the sample was permitted. The shear strength of the soil was considered
to be 4 of its compressimn strength.

The results of these laboratory determinations are presented in
table 1, The field vens measurements are also recorded here.

Actual stress-strain curves recorded during the triaxial and
unconfined tesis are presented in drawing 4.

All of the laboratory and field vane measurements are recorded in
the borshole logs.




Hole Sample Depth

SUIBIARY OF LABORATORY AND FIZLD TEST RESULTS

Shear Strength

Descripti Natural Atterberg Ratural
Fo. Ho. Fi. scription Field Vane  Undrained  Koistwre  limits  Unit Weight
pst PTriaxial psf* % dry wt.. FL°  LIL pef
5 1 3-4% Mottled brown clayey silt. 22,0 17.9 29.7
5%  Could not insert vane. 2100+
9 Could not :nsert vane. 2100+
3 8-9% ers of clay and silt, 27.5 18.0  34.3
1/16 to 1/32 inch thick,
12 1/3 924
4  13-14} Orey silty clay with fine 825 24,6  16.4 29.5  125.1
to medivm gravel sizes,
slightly lensad,
15% 965
18 Beyond vane capacity. 2100+
5  18-19% Grey slightly fissured silty 2600 17.8 15,9 29.6  131.8
clay. Slightly sandy with
fine to medium stones.
6 4%  Beyond vane capacitiy. 2100+
8 Beyond wane capacity. 2100+
104  Could not insert vane, 2100+
4 13143 Orey clayey silt with some 3250 15.5 134
sand and fine angular gravel,
5 18-19% Orey silty clay with sand and 2300 18,2 136
fine %o med, subangular gravel.
) Pz b)) # - Tosied at overburden pressure. PL ~ Plastic limit,

———————

LL - Idquid limit,

I oTqQ®]
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SITE IVESTIGAYIONS AND SOIL MECHANICE CONBILTATION
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puo;:c:ruo“_,-_ - DRAWING NO.._ ... ”_3,,_,,_, e im——————
FE R WILLiAM A. TROW & ASSOCIATES LTD. R g
S 2 DIA. SPLIT TUBE. - - :
2" sHELBY TUBE_. .. __
SITE mv:s'nsxnous ‘AND SOIL MECHANICS CONSULTATION 2" spLIT TUBE. ;
- 'DIA. CONE ... o
) | cp.sms SR et o
o . I sHELBY .
PROJECT.. lez“.:y Hood Bridre - WP, 5070 BOREHOLE NO._. % _ l/2 uuco::n[wé.;: cou;:sssmn [QL;}si_ ‘2
A F . N VANE TE AND NSITIVITY
LOCATIQN JlOBL.flSlC. Y(}..’ 1&JVC ,g‘\t. S. Oox gfo 70836. FIELD SUPERVISOR NATURAL MOISTURE AND ‘ t‘
‘See. dr i 1 Twy 4C1. LIQUIDITY INDEX_____ . __ X
HOLE LOCATION . v DRILLER. e LIQUID LIMIT . -0
_HOLE ELEVAT!ON AND DATUM . 5 7v2 - CO‘{O ox rﬁ:’:&d" PREP. .. .. PLASTIC LAMIT . . |
orposite Hole o. & = 508.5
PENETHR. 10
ELEV. |DEPTH STRENGT:Eg?gTANgE Arion consisTENGY NATURAL
MBOL DESCRIFTION FEET | FEET [O0BOF N P.S.F. “BAMPLE|UNIT WT.
Strength 1000 BLz;OVVC,g/FT MOIST. CONTENT- % DRY WT. p.c.r-
5¢7.2| © 1020 30 20 26 30 4G
- i
Looae browm clayey sili,slichily o z;g*‘:ic. }
itt—~cloy, livers 3 5‘;’4'2 - L X 1
)10& géc 30.1:3. lentes no‘{ % )n; - 2
i 550, 2 i :
: A [ 579.2 : 3
GClaciz 1 till. G-L v silty clay 10 !
with sind to mediun ;rovel sizes,
(g 5 P :
very stiff. ¥ g, jum 1
. i
i .
: + - DO,
; ; e
20 ?r @ ¢ u5
: B
Bnd of hole. ] 56247 * 6
Notes: 1), 2) and 3) az in hole 5.
20685 4 ?

Could not push in vane =zt 4
and 104 feet,
Beyond vane capacity st § £f.
5)Hole remaired dry to full ddpth
for at lezst § hours

after qomplefion.
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. Jeannette Creek

Upstream of County Road 27

Location of Proposed Bridge -~
Jeanmette Creck to be Diverted

Drill on Hole 6 — Spoil from Hole 5 on Right

Looking North
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