E g, b
Nensnral o

2 o
peting




Bridge Division,
September 11, 1961,

MEMORANDUM TO:

Mr, A, Stermac,

Principal Foundation Eng,,
Department of Highways,
Room 107,

Downasview, Ontario,

Attn.: Mr, M, DeVatta

RE: W.P. 189-60
Proposed Service Road
Hwy. 401 {Exist, #2)
a2t Sutherland Cresk

Enclosed find site plan E 4019-1 and print
of the exlsting structure at the sbove locition,
As we discussed would you kindly have 2 foundatlon

investigation carried out here at your eariiest con-

venience,

JC/bm Jd. Curtis,
Bridge Loc.tion Engineer,

c.c, N,D, Smith



OFFICE LOTATION -~ POSTAL ADDRESS =

DEFPARTMENT U",F“J MIGHWAYS
ONTAZIO FARLIAMENT SLHLDINGS,

OSOWNSVIEW AVE,

KEZLE BT, -- HIBHWAY 401
TORONTR, ONTARIO.

TORONTD 5, ONTARID,
DEFPARTMENT OF HIGHWAYD

Bridge Division,
December 1, 1961,

B

MEMORANUDUM T10:

Mr. A, G. Stermac,
Principal Foundation Eng.,
Uepartment of Highways,

Room 107, Lab, Bldg.,
DUWNSYLEW, Ontario.

RE: WP, 189-60
Hwy, 401 Service Hd. at
Sutherland Ck,, 2,3 Mi,
W, of Quebec Boundary
Dist, No, 9

anclosed find one print {DL962-F) of the
breliminary plan for the subject structure,

The designer has used steel H-piles contrary
o the recommendations of the foundation report,
The reason we have chesen this T¥pe of pile was
because of the strong possivility that this
structure would be awarded t5 the same contractor
to whom the upstream structures are awarded., In
this case we are likely to get a very low unit
price for piling,

Would you Kindly let us have any comments you
might like to make,

\
T R S .
SN .
JBC/ea d, B, Curtis,
¢c. Y. Smith bridge Location Engineer,
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WILLIAM A. TROW AND ASSOCIATES :{T‘D.

LABORATORY TESTING
S0l MECHANICS CONSULTATION

W. A, TROW, M.AS.C, MELC., P.ENG. 1850 JANE ST,
- WESTON, ONT.
CH. 1-4644

o~ O .
WP (Tl

Project: J 542B o October 28, 1961.

-

¥, Aa El‘ckas;

Acting Materials and Research Engineer,
LDepartment of Highways of Ontario,
Parliament Buildings,

Toronto, Ont.

Attention: Mr. K. D. Stermac, P. Eng.,
‘ Principal Soils & Foundations Engineer

Poundation Conditions
Bridge Replacemsnt
Hwy. 2, Sutherland Greek

Dear Sirs:

The enclesed report describes the foundaiion conditions.
existing at this bridge site.

The predominating soil type was found to be a deposit of
dense gravelly sandy silt $ill. Although it is possible o found the
replacement bridge on this material just below creek bed level, the
problems assoc¢iated with excavation and construction well below the
river surface may cause this alternative %o be uneconomic,

Support on timber piles, end bearing about 22 feet helow
the oreek surface, therefore, has been recommended. A capacity of 20
tons should be develeped in each pile at this depth. Because the upper
levels of till are somewhat denser than the conditions prevailing for
the Hwy. 401 structure 3ust upstream, the sontracter should be advised
that Jetiing of some of the piles may be required in order %o reach
this refusal depih.

teel H piles driven to bedrock, which occurs about 10 feet
lower dowa tharn the timber pile refusal depth, alsc have been considered.
Since the lower levels of $ill contains boulders up to 2 feet in thickness
some distortion of H piles should be anticipated during driving to bedrock.




WILLIAM A. TROW AND ASSOCIATES LTD.

We shall be pleased 1o discuss any queries that may oseur
to you afier you have reviewed the contents of this repori.

Yours very truly,

W Taster

WAT/1% William A, Trow (P. Eng.)
Enel,




WILLIAM A. TROW AND ASSOCIATES LTD.

DEPARTMENT OF HICHWAYS OF ONTARIO
HATERTALS AND RESEARCH DIVISION
PARLIAMENT BUILDINGS, TORONTO, ONT.,

FOURDATION INVESTIGATION
BRIDGE REPLACEMENT, EWY. §0. 2
SUTHERLAND CREEK

Projects J 542 B October 28, 1961,
Wililiam A. Trow & Assoclates Lid,




WILLIAM A. TROW AND ASSOCIATES LTD.

TABLE OF CONTERTS

Projeect P, 1
Site Description 1
Soil Types Encountered 1 kY
Poundation Requirements 2
Conclusions and Recommendations 3

Appendix &4 -~ Field Investigaiion Meihods

ENCLOSURES
Boreholes Location and Estimated Stratigraphy wgo 1
Borehols Profiles, Holes 1 a,d 2 2 &3

Photographs of Site,




WILLIAM A. TROW AND ASSOCIATES LTD.

FOUNDATION INVESTIGATION
ERIDGE REPLACEMENT
HWY. 2, OVER SUTHERLAND CREEK, ONT.

Project

The propesed consiruction of Highway 401 in this area

incorporates the realigmment of Hwy. 2 to the north of the present
location.

The existing route of Hwy. 2 is to be improved for use
as a service road for Ewy. 401. Consequently, replacemeni of the
existing bridge with a 40 feet span structure is preposed. The existing
approaches will be ufilized for this new construction.

This report presents the results of the field investigation
at this site, and discusses the foundation requirements. This field
investigation was earrisd cut simultaneously with a similar survey for
the proposed upstream struciures carrying Hwys. 2 and 401. The results
of this latter invesiigation are presented in a separate report,; refer-
ence to which is made in this presentaiion.

Site Desceription

A% this site; Sutherland Creek is a slow moving stream
about 140 feet wide. A considerable swamp growth of reeds and rushes
extends for some diztance from each bhank,

A% the bridge site, however, the west approaches have been
extended; for a distance of about 90 feet, towards the 37 feet span bridgs.
Immediately upsiream and downsiream of this embankment £i11, the water is
about 5 feet deep over & to 12 inches of organic muck.

As meniioned in the report on the proposed upstream structures,
the surrounding surface topcography indicaies a glacial tiil =oil on the
west bank. Similarly, a lake bed, or marine deposit, is indicated io the
east of the stream.

Water level in the creek remained relatively constant during
the investigation at about Elev. 152.6 feet.

Soil Pypes Encountered

Twe borings were put down a% this site in the positions
shown in Dwg. 1., Dynamic cones were driven beside each boring. Ths
results of these holes are shown in the borehole logs, presented as Dwgs.
2 and 3 of this report. The relevant data from these logs is summarized
in the estimated straitigraphical profile on Dwg. 1.




WILLIAM A. TROW AND ASSOCIATES LTD: ~2-

Reference to these drawings show the soil conditions toc be
essentially similar to those encountered at the upstream-site. The prin-
cipal foundation material is agiin a sandy silt gravel till, but it exists
in a denser state in ihe upper levels than farther upstresm,

Between Elev. 126 and 128 feet, the $ill becomes very dense
with frequent cobbles and boulders. 4 2-foot thick boulder was cored in
borehole 2 con the west bank, Limestone bedrock was encountersd and proved
at Elev., 118 t6 120 feet, or about 5 feet higher than the upsiream site,

A surface crust of stiff marine clay was encouniered on the
east bank, but the existence of this soil is of no pragtical consequence,
On the western approach; the till was encountered at about Elev. 147 féet,
under 2 feet of embankment fill. Hard bottom in the creek bed is jndic~

ated on Plan E-4019-1, immediately north and south of the approach at a .
similar level,

Laboratory testing of these foundation soils was not consid-
ered necessary,

Discussion of Foundation Reguirements

The choice of taa most suitable type of bridge support

represents the only foundation problem at this site., Embankment stability
is not a factor hers.

Since the natural till below Elev. 147 feet at this site is
somewhat denser than at the Hwy. 401 crossing, footings could be founded
in it about 4 feet below creek bed level, utilizing & net bearing pressure
of 4000 po.s.f. However, excavation %o this depth will involve work well
below the water table, and the problems associated with this construction
condition. 4s pile driving equipment will be on the site, it is assumed
that either stsel H piles or end-bearing timber piles will be more sconomic.

As mentioned in ths report on the proposed Highways 401 and 2
structures; it is considered that potential long term yielding and settle-
ment of individual H~piles is possible due to the effects of distortion
and damage suffered when driving through the dense boulder till. Hence,
it is recommended that the alternative of end-bearing timber piles be
used. Timber piles should encounter refusal at approximate Elev., 130 iy PN
or about 22 feet below the surface of the creek. Refusal should be des-~
ignated as 8 blows per inch penetration under a driving energy of 8750
ft.1bs. per blow. Since there is about 3 to 5 fest of dense till over
the boulder deposit, positive end support should be obiainable. It is
considered that the piles should be Titted with steel shoes for driving
into this gravel t3l1l. A4 dssign loag of 20 Tons per pile is recommended.
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ﬁewevexg the use of 60 Ton capacity H~piles for this and the
upstream project may be preferred for economic reasgns. If the decision
is made for this type of pile; they should be driven %o a resistance of
12 to 15 bilows per inch penstration, under a driving energy of 15,000 £,
1bs. per blow. TI% is gu :e possibie that refusal may be encountered in
the dense boulder 1ill some distancs above bedrock. A heavy section pile
should be used o minimize any distortion and buckling that may oecur, It
would be desirable to design the pile cap to adequately distribute loads
to other piles if any ons pile yields, as recommended for the upsiveam
project,

4 locad test wonld be desirabls on piles meeting refusal in
the 4111,

Conciusions and Recommendaiicns

1) Hedium dense to denss sandy silt gravel +ill underlies the
site to a depth of about 33 feet beiow creek level. The lower § o &
feet is very demse with a high concentration of boulders. This dense
stratum covers limestons bedrock at Elev: 118 %o Elev.120 feet. Silty
clay in the natural siate or as fill was encountered Just below ground
surface,

2} Timber piles with steel shoes are recommended for support of
the proposed sirueturs., A capacity of 20 Tons is suggested,

3) Some objections to the use of steel H-piles, presented in the
submission on the upstream project. are summarized in this repori. Hever—
theless, considerable economy may be achieved by the use of these piles

for the combined projects, QCertain precautions and recommendations covering
the use of these piles are again reiterated in this report.

4} There is no embarnkment gtability problem.

PI 14
Oete 28',%3&-




WILLIAM A. TROW AND ASSOCIATES LTD.

APPENDIX A&

Fleld Investigation Methods

The two borings at this site were put down in conjunction
with the investigation of the upsiream Bighways 2 and 401 crossings,
utilizing two conventional diamond drills equipped for soil sampling
purposes. Both holes were taken to bedrock, which was proved by recovery
of AX csore. Progress through the boulders overlying bedrosk was very
slow and was achieved by alternately drilling aheag with AX core barrsl
and BX casing., Dynamic cones were driven adjacent to the borings.

Disturbed samples of the various soil strata were cobiained
by driving a standard 2 inch ocutside diameter split spoon sampler inte
the soil ahead of the boring. The number of 35C £1,.1b. hammer blows
required %o exiend the penejration of the split spoon from 6 inches %o
18 inches was recordsd as the panetration resistance of the seil. Upen
recovery, the samples were inspected, and retained in moisture proof
plasfic bags.

Undisturbed samples of the clay deposit were obtained by
pressing a 2-inch inside diameter shelby tube sampler inio the scil
zhead of the boring. Upmn recovery, the ftubes were sealsd with low
melting peint wax for transportation to the laboratory,

In view of the relatively straighiforward soil conditions
g@k encountered, laboratory testing of the reccvered samples was considered
S d UnRecessary.

The elevation of the borings was referred to & bench mark
in a maple tree on the sast bank. The level of this bench mark was
taken as Elev. 159,03 feet.
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View looking North {Upstream)
Driil on BH 2

View locking Southeast {Downstream)
Drill on BH 2
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