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Deay Sire:

In conformence with your euthorization of mid July, wé bave
carried out & foundation investigation at ths above county road
overpass of Highway 406, The field work consisted of 3 borinzs made
in September of this year. '

Our observations and recommendstions arising from this work
are summarized below.

ile The borings mede slong the shoaider of existing county rosd 25
showed that the so0il is e very demse s8ilt $ti11 underidin by limestone
bedrock at a depih of from 13 ¢ 20 feet.

Z2e The ihree centrelpiers may be placed at s minimum depth below
present ground level of 4 feet t0 avoid frost action, with a safe
bearing pressure of 4 t/ﬁ‘z.



E 2',

3e The end piers may be safely founded om ~il: @ < lve; thromgh
the epproach fill and umderlying soil to bedrc. .

4. The settlement of the plers and the tmdei‘lying soil due 3o
weight of the epproach £ill wiil be small and will occur during
construction, while the settlement of the spproach abuiments will be

negligible,

5e As *&xe vater table exists &t a minimum depth of 8 feet, and
the sntlm &egth of subsoil is essentially u\permhs, no difficully
with waier shouid arise during excavation.

These recommendations are based upon the information
presented in the sections that follow. .

A

The intersection of County Road 23 with Highway 406 requires
a bridge overpass to carry County Road 23 over Highwey 406, A four span
struefure is proposed.

FIELD WORK

Three continucus flight auger boreboles uncesed %o bedrock wers
made on the existing shoulder of County Road 23; two holes under the
proposed eastern and western sbutments and the third under ths central
pler of the proposed bridge. The central hole was continmued into the
urderiying bedrock and AX core recovered over a depth of 2 feet 9 inches,
Bedrock wae confirmed at two other locstions on the site by angering to
refusal, .



SOIL CONTATIONS

Beneath a 2 foot layer of crushed stone £i11, (the shoulder
of County Bosd 23}, the soil consists of a dense brown milt i1
being more a dense cley till near the surfece. The till has little
plasticity, ~ the plasticity index is about 10,

The high resistance to penetration indicates the density
and strength of the existing soil; at & depth of 5 feet the resistance
to penetration is somewhat over 30 blows/ft. Consistent wiih these
field measurements are the laboratory bulk density determinstions of
between 131 - 139 1b./ft,” and the low moisture comtents of about
20 percent or below. Three undrained shear strength tests gave
valussof between 5800 and 8270 3.5,/:%.2 .

Bedrock consisting of bromm limestone wae cored in the cantrsl
hole at a depth of 17 fzet, The other four flight auger holes met
refusal, (sssumsd to be bedrock) at a depih of between 12 feet and 20 feet,

¥ATER CONDITIOES

Tne water table wos found st & dspth +° about B feet under the
proposed western abutment sloping %o a depth of mbout 14 feet under
the proposed eastern sbutment., The s0il has & low permeability.

Deiails of the drilling logs are given in Dwgs. 2 to 4 inclueive,
while the subsoil profile is shown on the site plan, Dwg., 1. '



FOUNDATIONS

Piers: The load from the 3 centrel piers may be safely iransmitted
to the ground by means of footings at a miniwum depth of 4 feet to
prevent frost action.

Assuming the materisl to be cohesionless, ths safe bearing
pressure for a footing may be obtained from the following expression:
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where: Y! = submerged umit weight of the soil (68 pef)
D = depth of footing below surface (ft.)
B = widih of footing (f£t.)

Ng & Ny = bearing capaeity factors which depend on
the zngle of shearing resistance of ﬂm soll

Taking a width of 5 feet, the factors §, and ¥, may be
obtained from the aversge penetration resistance at depth B/2 below
the footing elevation, Kq and m, are conservatively taken as 80 and
10C respectively, cased on a blow count of 40 blows/£t,*®

Q8 = .g, 10C + 4 x 80)

{250 + 320) = 13 K/ft.z

wl® ﬁ»ﬂi%‘

The safe bearing capacity may alsc be calculated sssuming the
material 3o be cohesive, using the results of undrained itriexiel tests
aceording to the following expression:

#* Terzaghi, K. & Peck,R.; 1948. *Soil Mechaniecs in Engineering l’m %ice?
Wﬁay.

#% Pasck, R.B, Hanson, W.E., end PThormburn, T.H., 'Poundation Mnﬁamg’, Wilisy



ga = Be

Cu +
)
Fe = bearing capacity factor (6)

Cu = average undrained shear stgength below
footing level 7000 1b.{f%.°) .

P = factor of safety (3)
Substituting, aa = 14 x/rt.2

ABUTMERTS

I3:is understood that the two abutments will be placed on
H piles driven through the approach fill. With assuied bedrock
being at a depth of 12 feet under the proposed eastern sbutwen$, and
20 feet under the western abutwent, the H piles should be taken to
bear on bedrock. Piles sufficiently strong to remain intact after
driving to bedrock will have adeguate strength to carry the abutment
load and negative skin friction due to the poesible f£ili settlenent.
Based on load test experience on Dumdas Shale in the Port Credit ares,
& besring siress of 7000 pel is comsidered to be permiseible for
direcet support on bedrock,

SETTLEMEYr

Settlement of the 3 plers will occur during construction and
by experience will be less thsn ome inch., Settlement of the abutments
on piles will be negligible, provided the piles are adeguately drivesn
1o bedrock. The setilsment of the subscil due to the weight of the
added £111 will be iumediate and of no significance as the soil is &0
dense, Most of lhe setilement of the approach surface will be due to
the settlement of the £i11,

Tours very truly,
m:@c Wﬂli&m A. TN‘!’, P#M&
ERCIS,

*Skmi:mm, A.¥ey 1951 - 'The Bearing Capacity cf Clays, Building
Ressarcix Congress, Lonion.
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