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Mr. K. L. Kleinsteiber,  Mr. A. 6. Stermse,
Municipal Bridge Liaison Engr., Prineipal Foundation Engr.,

Bridge Divigien. Foundation Bestion, ,
it Me. G.C. chard Materials & Resesrch Division.
tn: Mr, G.C.E. Burkhardt, oetober 4, 1962, '

Re: County of Lambton Bridge
over Talford Creek
Twp. of Moore & City of
Sarnia, Lot #72 & #2,
Con. Front & River Range,
Bridge Office Ref. #BA 1476,
Structure Site #15-77,

We have reviewsd the foundstion report for
the above-menticned structure,which was prepared by Dominion
Sc¢il Investigation, Ltd.j alsc, ths pralimiﬁary~bwié€e'éraviags
gylianes D. Kisbet, Comsulting Emgineer. OUur comments are as

Qllows i~

(1) Strusture Foundatioms:

Subsoil at the site consists of & deep deposit
of firm silty clay with an average shear strength of about
750 p.s.f. Conventiocpal spread footings, therefore, are not a
practical proposition as the safe bearing capacity of such
material iz in the order of 0.75 tons/sq.ft. A plled foundation
1s, therefore, necessary and for this purpose, two alterantives
are proposed. End-bearing piles driven to bedrock, would probably
be the most practical. Bither steel tube, or steel 'H' piles may
be used. The design loads will depend on the pile section and
may be as high as 75 tons per pile in the case of 12 BP at 74
'H' piles. The piles should be designed to support all induced
lateral thrusts. A scheme utilizing timber friction plles with
a design load of 19 tons per pile, may also be adopted. In this
case, a pile loadlng test will be necessary to determine the
exact lzngths to ba used.

(2) Fouyndati eport:
The Soils Consultant has assumed bedrosk at

refusal of one dynamic cone test, only. Our experience has ahown
that refusal of the dynamic cone dces not gusrantee that end-bearing

cont'd., /2 ...




Mr., K. L. Kleinsteiber,
Municipal Bridge Liaison Engr.

Attn: Mr. G.C.E. Burkhardt October b, 1962,
(2) Foundation Report: {(cont'd.) ...

piles will resch refusal at the same elevation. We feel that the
Censultant should have made every effort to prove the bedrock at
least at two locations. In this particular case exact bedroek
elevations could have been determined at very 11&%1@ extra cost,
in both the boreholes which he drilled. .

If you have sny further gueries in connection
with this matter, please contact this Cffice. R

]

T

"

/ P ﬁﬁ; ) a \,_V,{i/'i’l

M - /
KGS /HdeF E. G. Selby
- Sk. FouxpaTloN ENGR.,
cc: Foundations Uffice” For:
Cen. Files,

4, G. Btermac,
PRINCIPAL FCUNDATICN ENGR.



Aemo to

From

DEPARTMENT OF HIGHWAYS

Briage'nivigioﬁ
Date Septeémber 26, 162

_Mr, A, Stermac,
Principal Foundatlons Eng.,

e esearch Section, Subject Gouht? cf'Lambtcn,; ‘
‘ Bridge over Talford Creek

__G.C.E. Burkhardt Twp. of HMoore & GitjjOf Sarnia,

Lot #7°0 & 2, Con Front & River

Range, Lo -
Our File #Bhlﬁ?é

Structure Site #15-75.

We are enclosing herewith one copy of the Foundation
Report, by Dominion Soil Investigation Limited, one copy
of the Hydrology Report and one copy of ‘the Preliminary
Plans for your comments. ~ . .

The designer 1s proposing a’éiﬁgiy supyortedﬁtype;of‘
structure or a rigid frame type. ‘We would like to knhow
what proposal you prefer in regard to the soll at the
site. -

We intend to approve the preliminary désign as soon
as possible and would appreclate 1t very much, if we could
have your comments at your earliest convenience. :

S Q/%»%Q? ;
.C.E. Burkhardt,

for K.L. Kleinsteiber,
GCEB/d= Municipal Bridge Liaison Engineer.



DEPARTMENT OF HIGHWAYS ONTARID

MEMORANDUM

nsteiber, From: «.de narris.

Dave: September 27, 1962.

DOur Fice Rer. In REPLY TO

Suasecr: Lambton County, structure

¥oore/Sarnia twr. Lot 72
Talford Creek north of .or
sunicipal Digtrict 1, Be 70

L. 366-62-69.

The proprosed span of A0' will be adeguate for the 25 square
nile watershed.

The only sericus problem at the site is that of ice jamming,
Tris occurs at the existine bridge and at the acute bend 500!
downstream, causing flooding of the upstream prorverties.

In crder to improve this situation as much as possible, it
is strongly recommended that the new bridge be located-as far
west from the existing bridre as rroperty and other considerations
will permit. This would reduce or eliminate the skew and also
ease the sharp bend immediately downstream from the bridge. If
possible, the rirht-ansled bend 5C0' downstream should also be

eased.

As it will not be possible tc eliminate ice jamming completely,
relief flow should be permitted in case of a severe jam by providing
a sag in the west approach at an elevation of approximately 585.0.

The lowest point of the new soffit shoul: be at or above
elevation 585.0, tc give 1' clearance above ice level, or »referably
more is a straight soffit is used.

Jbe

A three stan structure is not recommended due tc the heavy

ice conditions.

R A

an
[
(e}

J. D. Harris,
for B. wilkie,
Bridge fydrology Lbngineer.



 File No. E-62-45

Report on
SOIL INVESTIGATION
for
LAMBTON COUNTY BRIDGE TWP #13

LOT 72, FRONT CONCESSION TBWNSHIP oF HOORE
AT TALFORD CREEK .

by
DOHIKIGN SOIL INVESTIG&TION LIKITEDL
, 363 Qusens Avenue R CUo LT
LONDON e ; eNTARm, BT ¥
, Reference No. -4-L2 L
April 1962 :



| rma'aonﬁcmox . S . RS
= nEscammx 0? SITE ANB GEQLGGY i g
11 FIELB wem{ S ;.%f,- S
1M1 ,ssasxmrac:a connrrmxs
IV LABORATORY TESTS . . R :.'.;
v :‘om;x'rions S e e e e IR
vi CONSTRUCTION . . . .« . &« « 2 o o o 5 » .
VII SUMMARY . . . o o o « « o s o o o'« o =
VIII REFERENCES . o o « o o o o o o o o o o«

ENCLOSURES

LOCATION PLAN AND SUBSURFACE PROFILE . e
GEOTECHNICAL DATA ssxm‘s e e e .
CONSOLIDATION TEST RESULTS + + « o o o o « o s
SUMMARY OF LABORATORY TEST DATA . . . . . . .«



INTRODUCTION

In accordance with a letter of authorization from Mr. Nisbet
dated April 4, 1962 a soil investigation has been carried out
at a site in the Township of Moore where it is proposed to
replace an exisiting County road bridge with a new stiructure.

It is understood that the new bridge will have a span of approx-
imately 62 feet and a width of 30 feet. We have been asked to
consider the use of a single-span freely supported deck on
spread footings and as an alternative a 3-span composite wood
and concrete structure supportéd on timber piles.

The purpose of this imnvestigation was to reveal the subsurface
conditions and to determine the necessary soil properties for
the design and construction of foundations.

It has been useful in preparing this report to refer to a similar
project at the intersection of Talford Creek and Highway No. 40
approximately half a mile South of this site, (D.S.I.L. report
105/F86, December 5th, 1958) where almost identical s0il condi-
tions were encountered. '




11,

111,

DESCRIPTIOH OF SITE & GEOLOGY

The site 1135 approxlmately 2 miles North of the Town of Corunna
and within one-half mile of the St., Clair River. The existing
bridge carries the LaSaile Road across Talford Creek, one of the
miny small stfeams draining the St. Ciair Clay Plain which covers
most of Lambton County. The area surrounding the site is slightly
undulating and thinly wooded,

FIELD WORK

Field work was carried out during the period 5th to 7th of April,
1962 and comprised itwo boreholes at the locations shown on en-
closure 1. The holes were drilled with a 5 inch diameter power
auger. A dynamic cone penetration test was made adjacent to
borehole 1 to a depth of 22 feet. A second cone test was made
from the bottom of borehole 1 at 61'-6" until refusal was en-
countered at a depth of 86 feet. From the sudden increase in
penetration resistance snd theé bouncing of the drive hammer
together with other records*of hedrock elevatioms, ‘it is assumed
that this level of 85 feet (correspondxng to geodetic elevation
496 feet) is bedrock.

Standard Penetration tests were made at frequent intervals using
a 2 inch O.D. Split-Spoon. A constant drive energy was employed
in the Standard Penetration and dypamic cone tests using a 140
pound hammer dropping 30 inches. The former tests provided dis-
turbed samples of the strata and the latier a continuous record
of soil density. Undisturbed samples of the soil were recovered
in 2 inch diameter thin-walled Shelby tubes and insitu vane shear
tests were performed using a four-bladed vane, 2 inches in diameter
and 4 inches in length. Both the undisturbed and remoulded vane
shear strengths were measured and the ratio of these figures is
defined here as the sensitivity of the soil.

The results of the field tesis are recorded on data sheets com-
prising emclosures 2 and 3., Elevations have been referred to
a geodetic bench marked on the Northwest wing wall (E1.587.75 feet).

SUBSURFACE CONDITIONS

A subsurface profile is shown on enclosure 1.

Above Els. 576.5 in -borehole 1 and 579.3 in borehole 2 the soil

is a backfill placed during construction of existing bridge. The
upper 5 feet of material in borehole 2 is rubble, and the remainder
of the fill is grey and brown silty clay mixed with traces of
gravel and organics,

* See for example reference 6.
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Below the f£fill in borehcle 2 a deposit of very stiff grey-brown
silty clay extends for 5 feet.

Below Els. 576.6 in borehole 1 and 574.3 in borehole 2 a thick
deposit of grey clay extends to what is assumed {0 be bedrock at
El. 496.2. In borehole 1 a 2-foot layer of hard silt till, over-
lain by 6 inches of fine silty sand, was found within the clay
layer near El. 550. In borehole 2 a corresponding layer of sand,
6 inches thick, was found af the same elevation but no till was
found in this hole, i '

e results of laboratory tests show the clay tc be of intermediate
plasticity having a natural mcisture content of about 35% and a
plasticity index of 22%. The stiffness of the material measured
by its reaction to both field and laboratory tests is significantly
greater above El. 550 at borehols 2 than at borehole 1, as shown
by the following comparison. ' '

Test Ratio of Results
(Borehole l:Borehole 2)
Blow count {(Split Spoon) i:1.86
Insitu vane shear 1:2.5
Unconfined compressive strength 1:1.2
Pocket penetrometer 1:2.5

The sensitivity of the clay as measured in the field vane shear
tests wvaried between 1.3 and 2.0.

LABORATORY TESTS

A series of laboratory tests has been carried out to determ’ne the
physical properties of the thick clay strztum. These include one
consolidation test from which the resuits are recorded on enclosure

4, and a summary of the remaining test data appears on enclosure 5.

The estimated preconsolidation load on sample 4 from borehole 1 is
1.25 t.s.f. compared with an existing overburden pressure of 0.8
t.s.f. The overconsolidation ratio is therefore 1.6.

From the combined results of laboratory unconfined compression
tests and field vane shear strengths a cohesion value of 750 p.s.f.
is assumed for the clay.
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FOUNDATIONS

The analysis of the scil cenditions has led to the consideration
cf 4 possible types of foundation arrangement:

(a) conventional spread footings

{b) footings carried cu piles -

(c¢) 3-span composite timber and concrete structure on piles of
25 to 30 foot length

(d) use of long (60 foot) timber piles.

(a) Spread footings

The level of the bed of the creek is at El. 574 feet, so that
allowing 7 feet for erosion the highest elevation of footings
would be 567 feet. Assuming a deck load of 240 p.s.f. (frem
prestressed beams) and a live load of 9.1 Xips per lineal foot,
the total loading on a footing 15 feet wide is calculated to be
3860 p.s.f.

Using a value of 750 po.s.f, for cohesion of the clay, the ultimate
bearing capacity of the footing according to Meyerhof is calculated
to be 442% p.s.f. The soil has therefore insufficiert shear
strength for this type of foundation if a reasonable factor of
safety is to be obtained.

(b) Footings carried on piles

The total load on each abutment is estimated to be 330 tons.

The use »f timber piles driven to El. 550 is now considered., This
elevation is chosen beczuse of the thin layer of relatively dense

material found there which may contribute to the bearing capacity

of the piles

The adhesion between the soil and the pile shaft is taken as

87% of the cohesion value, or 650 p.s.f.* The effective length

of the piles is assumed to be 12 feet, or 5 feet less than the
depth from the erosion level (El, 567) to the tip. For piles

of 12 irches diameter the calculated ultimate bearing capacity is
15 tons. Applying a safety factor of 2.5 the safe working load is
thus 6 tons per pile.

* See reference 7.
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A total of 55 piles per abutment would be required, or 5 rows

of 11 piles spaced over an ares 30 feet x 10 feet. Considering
the pile group as a deep foot1ng the shear strength around. .the
perimeter of the group over an effective depih of’ 12 fest is 360
tons which is slightly more than the applied load. The bearing
capacity of the group is therefore not critical., The increédse

in pressure due to dead load on a horizontal plane immediately
below the pile tips is 900 p.s. £, The resulting consolidation’
sottlement is estimated to be 4 inches*  but this will occur over
a very long period of time. The calculated time periods for 25,
50 and 90% consolidation are 2.5, 10 and 70 years respectively.
The stiff layer of soil at El. 550 may reduce the total settlement
by spreading the applied load, but this effect is not calculable;

In view of the large number of piles and large calculated settle-
ments arising from the foregoing arrangéement,the use of concrete
piles driven to bedrock should be considered. The Raymond cast-
in-place piie or Franki displacement caisson would be suitable

in these conditions. VWorking loads of 40 tons per pile could be
used and the number of piles per abutment would be reduced to 8 or
9. Tke total settlement of the structure would then be approxi-
mately equal to the elastic deflection of the piles. Because of
the reduced pile footage required, it is believed that such piles
would competie economically with a timber pile arrangement.

{c¢} 3-span compésite structure

For the proposed 3-span arrangement the total load -on each pier

is approximately 125 tons of which 30% is dead load. This requires-
21 six-ton piles. Assuming 3 staggered rows at 5 foot centres

the group may be regarded as a deep footing with dimensions of

30 feet x 6 feet. As in (b) above the shear strength around the
perimeter of the group is greater than the total applied load.

The consolidation settlement arising from dead loading is calcu-
lated to be 1.5 inches, and the time periods are as for the
single-span arrangement described above. Again, the total settle-
ment may be significantly reduced by the stiff layer at El. 550.

* The pore-pressure coefficient A has been taken as 0.5 givipg a
""Skempton" correction factor of 0.7 which has been applied to the
ocedometer settlement. :
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(d) Long timbex piles

Higher bearing capacities could: be obtained by driving timber
piles to greater depths. For example piles of 12-inch diameter
driven to El. 521 (which is nmid-way between. the stiff layer at

El. 550 and pedrock at El. 492) would have a‘safeé working load

of 18 tons per pile with a factor of safety of 2.5, 'The.total
length however would be of the order of 60 feét which is probably.
beyond theé economic maximum for timber piling. In addition thére
is some danger that ithe piles would be damaged when driven through
the stiff till layer at El. 550.

The most favoured of the foundation arrangements described here

is the use of concrete piles bearing on bedrock, This has the
advantages of simplicity and complets freedom from detrimental
settlement effects. Because of the reduced pile footage allowed
by higher working loads, ii is believed that this method will also
compete economically with timber pile designs.

CONSTRUCTION

No unusual construction problems are anticipated., If the design
chosen requires excavation, the surface waters should be diverted
away from the site using temporary cofferdams of earth or sheet
piles. The soil has a very low permeability so that no ditficulty
will be encountered in keeping the excavation dry.

SUMMARY

1. Below the elevation of the creek bed the soil is a firm to
stiff grey clay extending to bedrock at El. 492,0 feet. A
2-~foot thick layer of very stiff {ill overlain by 6 inches
of fine sand, was encountered nesr El. 550 in borehole 1.
At borehole 2 only the sand layer was present.

2. Laboratory tests show that the clay is of intermediate
plasticity and slightly overconsolidated. From results of
unconfined compression and vane shear tests the cohesive
strength has been taken as 750 p.s.f. Other physical
properties are recorded on enclosure 5. ) ‘ '

3. The soil has insufficient shear strength to accomodate
conventional spread footings.
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Several piling arrangements have been considered, and of
these the use of concrete piles bearing on bedrock is
considered the best solution. ;
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GEOTECHNICAL DATA SHEET FOR BOREHOLE . .1 ..
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