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QNTARIO

DEPARTMENT OF HIGHWAYS

Men’lo to MI‘. A. TOye¢

3

Date March 315*\3, 1958-

Bridge Engineer.

.. Subject_Re: Foundation Report.

and Boswick Road. W.P.98-57,
From.__. Materials & Research, W.d
)

puy
ol s
D Ty

¢ : v

We are forwarding herewith the above mentioned Foundation

Report for your information. This proposed structure appeared

on the earlier Programmes, and has since been cancelled. It

does not as yet appear on the 1959-1960 Programme.

¥. C. Brownridge.
Materials & Hssearch BEngineer,

— e . {
pers b Kkl
; »‘{‘"‘ 7) é‘t

¥
A. RUTR4. 7
al Soils Bnginser,

o,¢. Mr. A, Tove,

¥r, H. Tregaskes.
dr, D.G. Ramsay.
Mr., W...Fraser.
dr, A, Watt.,
Dr. P. Karrow.
Foundation Section,
File,



.
Depariment of Highways
cOPY

Far the informotion of

Mr, J..L. Xeen
Sr. Bridge Project Eng.

By, A, §. Btersae ¥y 14, 1uto

Principal Pomdabtion Bng. _ .

Roow 107 Lab. Bidg. Bridge Site {20365 W.P, 9l-57
Bowbwick Road Underpass

8. Soott Hwy. S01 Disbtriet 2

The above structure is to be designed to allow
for & revised highway 407 ovols gseebion. o

Attached herewith please find a print of sigs
plan E J088-2 showing fentabively proposed lovations
of the fowdations for a 4 span type stracture.

We would be pleavsd i you will veview ths
foundution report BA 721 sad infore us whet changes -
will be reguired ln comneeblion with the rveviged demign.

G8/et favin Zeott,
Bridoe Locabion Sngingsy.

o, B, Poloubls

e, J. L. Heon

flﬁ«%. L « I&f ’ﬁ‘fmﬁi@%
o, £, Pilitzolbbon

D. H. O.
TORONTO
RECLIVED
MAY . 196
CrAaCE
BRIDGE




FOUNDATION REPORT

NEW BRIDGE AT

401 LINE "C¥®

UNDERPASSING THE PROPCSEL GRAVEL ROAD
REVISION, ABCUT FIVE MILES SOUTH OF

LONDON, TOWNSHIP OF WRSTMINSTER.

Plan No: F-3529-18

Station No: 503400

Distribution:

¥r, &, Toye
Bridge Engineer {

aw)

e

Mr. H, Tregaskes
Consgruction Engineer

P
[ aad

Mr. D. G. Ramsay
» -— 3 14
Design Engineer (1)

Hr., W. L. Fraser
- ¥, 1
Dist. Engr. London (1)

W.P. G8-57

Wed. F=57-47




severs Lhe submell investirsstions carrvisd

st sl Lhls site Lo detersine the bearing capacity of layers for

the proposed bridge,

iz about Live zmiles south of

111 underpass the proposed

{Con. ¥il.
angd

e

St 7
' J,muu i A7

meraines of gentle slopes. The cloys

*

in the ares are beiieved to be of glacial vrigin deposited during

vhe zubzoll exploravions were carvied out by weans of

# skid meunted coredyrill meehine., In the ﬁauvaa of investigations

with

cone penetrations and Lwo

shrate dynanie cope penetralions were made. The boreholes were

g

advenced by slternabely drivi

Iy

ing the B casing. During

ol
ke A

undisturbed sauples were axtracted

eETu

the 2% cone Iron ground
surifsce dowy penetration profiles

Wers 48

P
o
*
)
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g
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ihie celour in the upper some is hrown changing Lo grey at a depth

% [te in borehole Yoo 1, and some 11 £U. in borehols No. 3

below the ground surfece. Jue o the hish resisbacees offered by



. S 7D ’
o be drilled

under appendix I

PyTa rEE At ¥
L Wb

The undisturbed sanplies were tested in the laborstory

ang the following results obhbainsd. v glay in the layer is of

*

sediun Lo heavy texture snd referred to ba of glacial origin. Its.

R

limit is about 329, plastic limit 18% and molsture content
te average density is 335 pecel.

clzy is inorpanic
and of low plestieity. Ite moisture content belng olose to its
rlastic limit would indicate ing prelosded condition. Un the otber
hang the presence of gravel stones in the samples handieapped
meseiring 3t compressibility by consoilcation tests.

The shear strength of the clay material was determined

Prom the results of unconfined coup

B3

?é‘

sion teste. Some of the

Jles tested, dus to the prasence of gravel, gave unreliable

resaits. Thesse Tlgures wore g1

<

&

searded.  On the other hand Judging
from the rest of the uneonfined cospression test results the layer

in a depth of 25 It. buiow

round surface  provides a cohesion

vrlue of about 1700 pes.f. “he standard penetration tests

sherad blows per foobt penetratlion.

supplried on

dephh faetwr % =1,

vhen ol elevation €62 ft. the bearing value of the layer will be



e o o N T Y P 2 25 Y oy YE g
the sofe beering alue will be aboub 2 Tua.ds

FUONEE S T TTO T I
CUBl do Liing

From the above on it will follow that:

1. The stratigraphy st the site presents one fsirly
unifors elay layer down o the enc of boreholss.

2. The laver ias competant tu provide about 2 ?.$af,

safe beardng value at elevation sbout 862 . and
possibly more st grestey énpth. o

3 It will be comvenient to support the oOverpass
bridpe on spread footing type foundations placed
at slevation 862 4. or lowsr.

1 ihe appreach fills to the new structure do nob

preseut any stability problem.

{Ii. dHeyerhof 8.%0., "Hecent Svudies of Foundation Behaviour®,

il )
Y. Lorin

Foundavion Eanginesr.

Ysing @ safeby feotor of 35

ineering Journal, Vol. 37, Ho. 2 (February 19541,
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WILLIAM A. TROW AND ASSOCIATES LTD.

SITE INVESTIGATIONS
LAE'QORATORY TESTING
SO MECHANICS CONSULTATION

W. A. TROW, M.ASc, MELC., Pena. ST el s 1850 JANE ST,
T /- 5
- WESTON, ONT.
GEOLRES No O ks
Projects J889 July 20, 1942

¥r. A. Rutka,

Haterials and Resesrch Engineer,
Department of Highways of Ontario
Parliament Buildings,

Torontoc, Ontario

Attention: Mr. A,G, Stermac, FP.Bng.

Ray Settlement Study
Jostwick Road Ovsrpass
TePo 98-57, Highway 401
District Fo. 2, London

nts the findings of a ssttlement
ing at the above noted si

been computed
vier. It is

moveasnt, is 1% inches, 50
ur upen vlacing of the £ill.

erential consol-
nt of only about
£ the approach
ction, it 'ould appear

his movenent.



WILLIAM A. TROW 'AND ASSOCIATES LTD.

—o
. The computations of theses settlement values, and engineering
reasoning involvad in this work is presented in the mezin body of the

report.

W2 hope that this information assists you in the desien of
these structures and in the interpretation of the field setilement

observations.
Yours very truly,
AW T aett”
AT/ g William A. Trow, FP.Dng.
Tnels,.



WILLIAM A. TROW 'AND ASSOCIATES LTD.

TENT OF DIGHWAYS OF ONTARIO
IATTRIALS AND RESEARCH BRANCH
PARLIAMERT BUILDINGS, TORCNTO, ONTARIC

SETTLIEINT STUDY
EOSTYICK ROAD OVERPASS
©.P. 98-57, HIGHVAY 401
® DISTRICT T0. 2, LOWDONW

‘ Project: JO8% July, 1962
William A. Trow and Asscciztes Ltd.
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Soil Types Encountered
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WILLIAM A. TROW AND ASSOCIATES LTD.

SETTLINENT STULY
PROPCSE D GV:R!ADS, BOSTWICK RL. OVIR HTY. 407
STRICT NG, 2, LOWDON, ONTARIC

Proiect

The original plans for this crossing incorperated a single
spsn, clcsed abuiment bridge, with approach embankments approxi :telJ
2C fset high,

A foundation investigation for this earlier project was
verformed by Depar twept of Highways of Ontario personnel in December,
1957, The Ilnding f this work, presented in a report dated March,
1958, indicated thnt very stiff glacial silty clay underlies the site
to a depth of at least 3C feet, It was recommended that the bridge
structure should be founded on spread footings at about El 862 feet.
The design net bearing pressurs was 2 ist.

o
s
Ho study was made at that time of possible settlement under
the sdditional weight of the approach £ill. Due to the approximately
gimilar stress conditions prevailing arocund and under each abutment,
tbe construction would have ssttled fairly uniformly with 1if$tle or no
Q éifferential movenment,

Recently revised plans for this crossing, however, call for
& 4 span structure with spill-through type abutwents. The differing
stress conditions under the abutments and piers in this layout are
sources of potential differential movement under these components of
the structurs.

1e magnitude of this dif
lemant uﬂdpr the welght

t rresents the findings of this field work, together
on of the settlement computations. It is
n will be used in the interpretation of

shutment settlement.

ference is made in this submission to a report on a setilement
2 Dingman Craek Road crossing over Highwey 401, located about
t mileas to the east of th site.* The field work, laboratory tests and

enalyses for both proje Gtc were carried out 81mu1tareoagly.

@
study for the

¥ “Settlement Study, Dingman Cresk Road Overpass, WP 22-59-1, Hwy. 401,
. District No. 2, London"™ - Report of V.A. Trow & As Voc:LL,‘ces Ltd., July, 1962



WILLIAM A. TROW 'AND ASSOCIATES LTD. -

gty ™ o n Ay v, ey o
. Sits Degeription

ite of the proposed ove
& exlotlng gravel road
locaetion, the Highway
und surface, throug
The presence of thlu amall cutting
24 gpproach £ill.

This location is some 3 to 4 miles socuthwest of
Creek Road, - Highway 401,intersection. As noted in the report for
that overpass, the successive sirsta in this arsa ars believed to
represent deposits of the glacial Lakes Hsumee and Whittlazeys

Soil Types Encountered

- completed investd 8 was
e Leyond the proposed vaat abuw the

o This location, on the i X i the

the embankment £3i11 will sghest under

The result of this boring is shown in the log, presented as
drawing 2 of this report. The relsvant data of this work and of the
preceding investis tion is swmarized in stratigraphical form on drawing 1.

s

jode
0]
o

noe to thesce drawings shows thad very stiff glacvial silty
% t sbhove a th of 10 to 15 feetl is
asonably vpiform to & depth of 32 feet.
Lsticity with aral molsture
han to the liquid 2imit. Qcecasional
out the clay indicabe its glacial

? low 1o m@d*am
ha Plabtl limit
vel sizes through

<k i

("Z

der eéium sand, ing to ﬁliﬁj very fine sand
the oly Det’ lept] > to 374 feet.
aye stabilized

s he

er, a gilty clay of similar
,unturad extending to a depth

~sg to a slightly clayey cohesive
of both u_ov snd fine sand
t

iy the soil chan
Irregular intrusgions
s. hum. Below a d

epth agbou 89@ feet, a si
penetration resistence of the soil was noted,
is relatively unimpertent for this settlement study.
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WILLIAM A. TROW AND ASSOCIATES LTD. -

3 ntoand extending tc
-ground near the pisr where

F ol 8{0 feet,

In the seitlement analyse
assumpiions regarding the embank lan

to e 130 nef.

ii} The slopes of the embankment, both along the es and at
the spill-through, have been assumed at a 2:7 angle.

iii) The weight of en additional 5 fset of £i1l under
the spill~through has been included in the stress calwulaticns for this
study.

These assumptions are swmarized on drawing 1.

e

The magritude of the total settlement, S+, undsr the applied
zght of the approsch fill i
3

3
1
SALIE

& rormelly de stermined from the following
siong

S5, = 5, + .5 *
4 ER el
wheres 3, is the immediate seizlement due to the
- zlastic compression of the soil,
S is the computed "osdometer” settliement
- determinsd from the consolidation test,

zting the fleld
laberatory valu

suitable soil properties and the computation
ns of the totel settlement are discussed in

taks oth the
siity and wi 1nm7taneously
upon th

¥ n

(]
(o]
4
+
3‘
(,-:
S
H




WILLIAM A. TROW AND

as outlined in the settlement

ASSOCIATES LTD.

=]
IS
[v]
H
@
.
>

ks

et
(2%

[=5]

soil

Thc stress inorement, AAp, has been determined by using a
ence chart, with the assured surface distribution of load
on araw1n5 1. In this study, no reduction in stress has been
r arny pessible hard surface crust condition, for similar reasons
study report for the Dingman Creek Road

OvVerpass,.

strein curves
consolidation
The resulis
drawings

-
ranze

The n determined from the stress—
*iezlal tests with the vertical
overburden pressure.
thase t on samples fluh 20 and 50 feet, presented on

£, indice that the secant moduli; cver the appropriate
stresses, are 480 ksf and 1360 psf respectively.  The shear

value of £
of P consclidsa
p?PSSur T

]
C‘i

&8 ﬁs
te

ctrese profile under the sbutment due to the weight of the surcharge has
beer determined on drawing 8 by spproximats methods.

congistent
overpass settlement study.

The lower value obtained for
with values cbiained in the
In testing

at the 20 feet depth is
noted Zingman Creek Road
frem 50 feet, the first

the sample
previously
the sample

cycle of loading hed to be terminated, due to & Tault in ths machine. The
higher velue of 1360 psf was determinsd frcn the second cycle of loading,
and therefors may b2 too high on account of ihis rvs*sz:¢ 5 effect, For
wurposes of czlculation, thered the 1 of 480 isf is used,

valves of B 2gual to 1360 for the much lower
shear stress st a depth of

sxpulsion
v sili.

Txrom



WILLIAM A.

TROW AND ASSOCIATES LTD. z

bl
"‘?
and Ap is the average increment ¢f vertical
stress in any depth A H, as discussed
in the previous ssction on immediate
settlenents.
of the coefficient, s partially depsnds upon the

ient 4 of the clay, which was determined approxim-

two k_ consolidated undrsined triaxial tests performed
conservative value of & egual to 0.2 is assumed, as in
th s study, similar values of s czn be used for both projects.
These values are sumizrised on drawing 1C.

on tests were performed on samples from 20,
4% these tssts, presented on drawings 3 and 4,
sh 1lity coefficients as determined over the
o he applied surcharge. In view of the
ap ¢ frua 80 feet, the value of m_ for this
de e consolidation curve for the sample fron
4% the Dingman Creck Road overpass study,
3 in view of the similar initial void ratio

Gy e

!

3

The coefficients of compr
sed ont drawing 10,
Oh;d ha noted

s3ibility determined in this manner
r to follow a reasonably consistent
il rtmann corraction¥* to the consolid-
has not besn epplied. A preliminary
‘ajnmlu from 20 fest showed that little
' Aocordingly, it was deciced that
or the stress range applicable to this

ment study for the Dingmen Creek Road
negative pore pressures existing

we 3, this hard soil is
rresent time. It is considered,
»e'v1ll cause little consolid-

as calculated in the normal
zone of scil above the

* Clay From Leboratory
KO: 311, Octobsr, 1953




WILLIAM A. TROW AND ASSOCIATES LTD. I

it is seen

consicered thayt

Applying Bumpbl“ﬂ to this project, i
thet zesro reccnsoli ces place in the upper 15 fest of scil.
The neglect of this arrreciable depth of soil mey result in an under-
t it is

g 1 i}
timation of the consolidaticn movement, bu
any error will be smalls.

O
4]

The computations ¢f consolidation settlement are presented on

4) Summary of Compuiations

settlements have been computed for points located below the
centre of the west zbutment, and the centre of the adjacent pier respect—
valy. It is understood that these locations will be instrumented.

of the Portings due to the dead weight of the bridge
from t souree Will ve confinad %o
and will te small,

--zJ LIS

2ttlemsuts are
ulatei movements

® ABUTYENT PIER

Sattlenent 1.38 0. 49
1233 0. 46

2,71 ins. 0,95 ins.

Trysdint

o DT SR S
W OO LA T

maximon difflerantis sttlement is therefore computs

the aco of the computed
ct sl of the approp—
the as icn of zero

to quas The error

to e It is reasoned,
of 1/ t 00 high,

B¢ valuss of
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S » Henee, the computed settlements probably over-
he actual movement.

The 4ifferensiazl immediate settlement of 0.89 inches or
51 percent of the totzl relative movement between piers and abutment
will occur immediately uron application of the surcharge load. The
remaining 49 percent, or 0.87 inchss of differential settlement will
occur OVar a period of time,

Computations of the rate of consclidetion are presented on
drawing 11. The results of these calculations show that the above
differential consolidation settlement of 0.87 inches will be essentially
complete after about 5 years, with about 33 percent of the movement
complete by 6 months. As mentioned in the associated study on the Dingman
Creek Road overpass, these sstimatss of consolidation rate can be considered
as a guide only, and actual movement will probably occur much faster.

The readings from the proposed setitlement plate and piezometer
instrumentation at this site will give a much more reliable guide to the
te of cousolidation movement.

It is noted, however, that even if ths superstructure is con-
tructed immediatsly af*sr placement of the £ill, the renaining differential
movement of 3/4 to 7/8 inches represents an angular displacement of only
about !/60C of the span. If the briige girders are designed to accommodate
this low angular movement, it should be possikie to dispense with any
form of jacking arrangement at the abuimeants

It should he noted that a much lower differential movement and
hence spgular displacement will occur at the east abutment where the sur—
charge weight is considerably less,

Permissivle Bearing Pressure

p rt preparad for this site, a
Tty or Tl 862 fest was
brlavb xoou¢nr This permissible stress
AVAETEIE Jnirwvned shear strength in the
unconfined compression tests.

H:o
'u

recent boring appear to indicate that

at a higher level if desired.

e location at a depth of about 4 feet,

swccated mzterial below this level appears

th of 10 to 15 feet. The average penetration
ured as over 30 tlows per foot, A similar

3 of the previous work, although a somewhat lower

hole 1. At thig latter borehole lczubion, an

the originzl desicoatsd soil has been removed

Ay O‘a Hence somewhat lower strengths and
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penetration resistance can b2 expected in this area. However, the
presence of the lower levels of s desiceated soil zone at these boring
locations is evident from the natural moisture coatent and Atterberg
limit detsrminations presented in the initiszl report.

It is considered that the above noted shear strength of 1700
pef is not consistent with this apparent desiceated condition. This
low strength measurement could result from the unconfined method of
testing, in which there was no confining pressure to prevent premature
failure of the soil hy "bursting”. Accordingly, one triaxial compression
test was performed on a sample from a depth of 8 fest in the recent
borehole. The result of this test, pressnted on drawing 12, shows a
strength in excsss of 8000 psf, which is consistent with the apparen
desiceated nature of the soil.

+3
|.s‘

h: ‘gh trength certainly does not apply fto the
lower grow 1& h hway, where the original desiccated
crustal soil hu' e Moved However, it would appear entirely reason—
able to rFomign & Sﬁr ngth of 3000 ps? to the zone of stressed soil under
footings founded at L1 B&6 fest or hlgner, This value is slightly in
excess of the strength detsrmined at a depth of 20 feet in the recent
boring. It is believed, in fact, taut, if additional samples were available
for testing, & strsngth of at least 4000 psf could be assigned to the soil
below anticipated footing level.

ring pressure, g, for use in design of the footings
8XD 53

where: c is the undrained shear sitrength, assumed
equal to 3000 psf as noted above,
I is o coefficient; approximately egqual
- to 6 for shallow footings,
ond ® is the reguired foctor of szfety; assume

equal to 3,

bearing capacity of 6000.psf
ave d o be gquite conservative
ore truly pplicable near

e values, a net =sa

ible stress is beli

a*lcq, bbu is prccabl~ m
e 5 s

essure of the
nature of the
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relatively low bearing value

e [

P/ ge
J889
July, 1962

P G, Imriey; P.Dnge

‘-terad duhw ng this recsnt werk, is noet conzistent wi
the 1
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. APPENDIX A

Ficld and Laboratory Invesiligation liethods

The one boring at this site was put down using continuous
flight auger equipment. The hole was 5 inches in diemetsr, and was uncased.
Sampling at 5 fest intervals was continusd to 70 feet; and at 10 feet

intervels theresfter.

Disturbed samples of %he soil were reccversd by driving a 2 inch
0.D. split spoon in%c the soil shesd of the boring.  The number of 350 ft. 1lbs.
hammer WQWS‘*edLire& 30. exdend-the peretration of the spoon from 6 to 18
nohos %8 recorded as the pensiration resistance of the soil Upon with—
drawal of the spoon, the soil was identified, and retained in a moisture proof
plestic bag. In addition, 2 portion of any clay sample was wrapped in
tinfoil to prevent any dyying out.

et
3

Un 1%+Lrovu samples were recovered by pressing or driving 2 inch
or 3 inch I.D, shelby tube 3 Upon
TeCOvEry, the tubes s als v transportation to the laboratory after

vreliminary 1ueﬂuiilo-

de er, 18 inch leng porous plastic piez—
thylene tubing was used., Initially, a hole
{ About 6 inches of tamped granular

nd the piszomeier lowered into the hoie

ahﬂut 2 feet of tamped granular soil.

e then placed in the hole and tamped
This was followed by another 3 feet

recovered from the boring. The hole was

he tubing surrounded hy a steel pipe with

ing the standpipe. 4 small hole in the

tue water rose in the tubing. -

ground wate
. ometer tip wi
N

was drills

material was
This was surr
3115 ﬁl plas

H

report, the woter le
Subsequent rec
about 2 weeks,

stzbilised almost immed-
en by D.H.0. personnel
e stabilised [ =rel,

ests were performed on three
ere was taken in the preparation
small stones at the edge or ends
that specimen was discarded and
block of soil.

increment ratic was about 50 percent
the project. It is believed that
e consolidation curve.
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Two n consolimaﬁed undrained triaxial tests with pore

PreISUTS MSEASU performed on samnles from 20 and 50 feot.
The OOPevlldr+l"n af&é £ this st was performed under conditions
spproximating zero latesral strzin by adjusting the latsral or axial

onsolidation load so as to mainitzin the correct relationship between
uhe volume of er sEpelle he axial strein. The wvertical
consolidation pressure should have equallad the overburden pressure,
although in practice it was not possible to accurately reach and main-
tain this value without excessive adjustments to the consolidation
pressures. At the complation of the consolidation stage it was note
that the vertical consolidation pressure was somewhat less than the
existing overburden pressure in both tests.

o scond stage of the test, a back pore
pressure of 15 psi was azpplied to the s ?ple to dissolve any air trapped
oetwenn uenbvane and sample., The test was then performsd at a strain

ate of 0.017% /min., which rate is bellevaa t0o be slow enough to permit
equallzuu;on of pPOrs Pressure 1ghout the sample.

Fotural moisture and Atterberg Limits determinstions, and
grain sige distributions analyses were also performed on selected samples,

The record of these field and laboratory measursueants arve

recorded on drawiags 2 to 7 of this revort.

Deparitmert of Highways of Ontario personnel from London assisted
in setting out the centreline of the propos ed OVerpass. The elevation

of the borehole was referred io a i1l and washer in the rcot of a maple
tree 215 feet left of station 494 + 63 on Highway 401. The levsl to this
bench marlk is taken as Bl ¢ 3 +
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b SITE INVESTIGATIONS SOIL MECHANICS CONSULTATION LEGEND PROJECT No._ iz
N PENETRATION RESISTANCE NATURAL MOISTURE CONTENT L

H AND LIOLHIDITY INDEX ){

.

*»

.5 SPLIT TURE N, L

BOREMOLE No.. ___'_____ 20D EBMELBY TURE ey Y ATTERBENG LIMITS
PROSECT Progosed Overpass, Bostwick Road over Hwy.401 2 oia cone _— LiGuin LiMeT —a
SHEAR STRENGTH PLASTIC LamiY [E— .

Disiprict Fo. 2, Londou

. g, 1
. HOLE Loc‘mord_..‘m, r

875.5 ft. uncaNE

LOCTATION. rRriAx: SAMPLE TYPE 1

DEN Fpscs

C o oSPLIT TU

ED COMPRES

"D SHELBY TUBE_ ...

T

HOLE ELEVATION 3
> oton See Dwge 1. VANE TEST AND SENGITIVITY gy 4 ©0 §HILBY TUBE. 15
.
' i 550 FT LB NATURAL MOISTURE CONTENT SAMPLE | NATURA!
ELEV | DEPTH e . _ sLows £ AND TYPE AT
[} SYMBOL SOIL T ISCRIPTION D orper | oreer i e 0 82 ATTERBYRG LIMITS AND WEIGHT
‘ : T, DRY WEIGHT No p.CF
| |
! -~ e n
: Ground Surface B 20 ks
ST A 6 ine fopsoil 575'5 0 o
/I STLEY CLAY-rea brown, oxidized and
hard sbove ~ 8 fi., grey and very
it stiff below 8 f£t. ;
! i
: = j=oucasional fine gravel sizes | 1o
T throughout, becoming more freguent | i
L 4 with depth |
[ - !
A .
}‘
: ‘ 20
2B -relatively clear silty clay below |

~ 24 The

N ~%-B36.5
b 30
[ ! g
i 43.5
r SiNDestratified dense med. sand,
o ~e¢hanging to 8ilty fine sand, and
zgndy -8ilt with depth, wed 532
L-very stiff silty clay to~43 £i. s
| CLATEY SILT-vory stiff to hard
-8ilt content increasing with depth,
becoming slightly elayey cohesive
silt of low plasticity
Jwgdd irpegular intrusions of clay 50
~dome fine to medium gravel sizes
throughout, slightly more frequent
with deptha.
-4 imn. thick fine sand seams at 50 {4, .
jand 60 £4. o
4
v
é’ H il
A b aegravel sizes very infreguen [
belav ~~E65 fi. !
Aria
Al
S oA 80 |
. ,i
Akid | |
. _;@,, /-ve r stiPF, verved elay =% 8% £i. 86
¢ P e it [=Th]
i a’f /3 :
A “levery s3iff to hard clayey silt |
Bl 19 | glaeisl ti1l with ffequent fine to
.0/* " /‘coa:'se gravel sizes. H
2 i : : . R b
«” 4l Bnd of Hole o 775.0; 109 b T BRI N = ; —a ®
- lHotes 1) Hole augered & uncased to Full depth. : i ‘ R T D = Triven.
k- | 2} Piezometer imstalled 23 £t. north|of S : i AR P = Pushed
T | hole. Water mtabilised almost immediatiely r \ AN S |
J at 29,3 £%. below ground surface. : T :
110 I I :
_3J ¥ater siabilised in borshole at complebion at 29.2 ft.below g ground surface.
4 Sheur °trmgthd at 20 & 41 £%. determined from Ko consoli daized undrained %ests.
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IMUEDIATE SEUTLEMERT COMPUTATIONS

~under OL Abutment and CL Pler

Depth | "Dlastic"  Modulus 8 ud‘ 0.5 & Do &H/E
B APPLIED STRESSES G
(£4.) (kstf) (e %o £411 only)
(kaf) Under CL Abut. Under (L Pier
g 500 140 2,0 (ine. ) (ins, )
4 0 . i ;
- . : , :
E-36052 10 ; 0, 5x2, 20x240/1360 . 045%0, 42x240/ 1380
! ; ! j = *19 wm (el
1ty L
mv/ 20 S i k ‘ :
d/} % ', Undex’ { 0.5x1.72x168/480 0.5x0.53x%168/480
/ \cL Pipr | = 0,30 a 0,09
K Yoo ? S
oh 1t I
40 , | 0.5x1. 60x72/550 0.5x0,54x72/550
/ ; g S ; : . " ().10 . PR . u‘o',
o/ :
C}lfw
p f, 0.5%1. 30x240/480 10,5x0,51x240/480
/{,- , m 0,32 & 0.13
4 ’ . 6@ . . w“f”,’: A o
/ et ‘ Under CL
- hosumed | Abut. 0.5x1,03x240/480 0450, 44x240/480
| profile foy 0.26 e 0u1
somputationy = Ve ’»
% 4 {
A 80
{// N
LA P
r/{ 04520.823240/480 - 10.5x0.34x240/480
/ ! = 0,21 = 0.08
160 |
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CONSOLIDATION SEITLEMENT COMPUTATIONS
~ undsr CL of Abutments and Piers

Coafficient of Applied Stresses S, = 2 . B Ape AR g
Dbepth Compressibility Assumed ¢ ST o
m, Valuss {due to £411 only) g
(£t.) (eq . ft. /kip) {kst) Under I, Abut, Under CL xiier o
0 0,005 b 1,0 2.0 , (ns.) o (ine, g
| / 0. 6520, 0024x2, 0 0. 65%0,0024x0. 4
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1t
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Inder Oo?OX0.00QEX"oTQx"sa 0@\70210000223(00533{168
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J/ w Gv 36 = 0014
e €. 65
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d ‘ qr\}wmmtaticm ¥ , , e
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/F | Y = 0,22 » 0,10
} 0.5 / Undsr CL
* { Abut,
| | 4 0+5010.,0011x0, 822240 04 50x0, 001 1x0, 34x240
f,f" 4 = 0,11 - 00044
f 05 }
A1 ] L iy
A | |
1o ins, Q.46 ne,
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Mpty Dreinage Coaf'fic, g
1] 4 N
Thicknese | of gcmaolo h’or x=50% IFor %=90% PIME = yoors ‘ g‘
'&’
(£4.) (rt.) lsa.f5./tey o = 0,197 b = 0,84 o 5 1o§
o) «g ! | E— 1 ]
i % 50 R %90 ,
hOa 19?21 6“ ff-“:)n 843’{.16‘
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é i . 't.‘?O o ¢ 20 o _: -
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‘ w 5 ;
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SETTLIMENT v, TIME COMPUPATIONS
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ONTARIO

DEPARTMENT OF HIGHWAYS

Memo to T+ _A. M. Toye, Date Aug. 3, 1962.
Bridge Engineer. Subject FOUNDATION INVESTIGATION REPQ
From “aterials & Research Division., by: Wm. A, Trow & Assoclates Ltd,

(Foundation Section)

Atteution: Mr, S. McCombie.

Re: Settlement Study
Bostwick Road Cverpass
. W.P. 98-57, Highway L0l
Distriet #2,

Attached we are forwarding to you the report for the
above-mentioned foundation investigation submitted by
William A. Trow & Associates Lid.

We have reviewed the report, and on the basis of the
presented factual data and information, we agree with the
conclusions and recommendations contained therein.

We believe that the given recommendations will prove
to be adequate for your future design work. However, should
there be any other questions in connection with the above
project that you would like to discuss, please feel free to
call on our Office, .

Fho
K. fi Lo
Supervising Foundation Engr.

KYL/tt For: A. G. Stermac

Attach. E Principal Foundation Engineer.

cc: Messrs. 4. M. Toye (2) /
H., &, Tregaskes
H. D. McMillan

Gater

L. Fraser

J. Kovich

R. Boy

E. Gruspier

R. Saint

Norman

. Watt

Foundations Office, Gen, Files

®

©

e e Sy 0y ] D e
6 o &4 w =



Memo fo

From

L e T e
KO 14

ONTARIC
DEPARTMENT OF HIGHWAYS

r. 4. M. Toye, Date Augusi 15, 1842,
Eridge Engineer. Subject__ ~BUTMENT FOUNDATIONS --

3
/ vunERPASS |

regard to vour query concerning the asbutment
foun he alove proposed structure, we submit the
fo S~
The abubtments may be supported on spread
o ithin the approach fills. The fill material
be the {ootings should consist of well compached
G, material and should extend for a horizontal
di least 10' from the footineg ed.es in the plans
of the footing tops. This portion of the f£i11 should be built
with side 10@9% of 2:1, The remainder of the £ill should be
comple bout profile grade for a distance of about 50°
behind ‘me before re-sxcavating for the abubtment
o0 oad of 2 t.s.f. may be used for the
desired to support the abutments on
.D. steel tubes driven to aPPTOoX. ,
a design load of %0 tons/pile. Because
g of the subscil, it is difficult to
¢ performance of piles driven inteo it. It
therefore, to carry out a pile loading test
capacity of at least one pile.

. : any further gueries in connection with
contact this Office.

J
”f

o [

K. G. Selby,
SENTOR FOUNDATION ENGR,

(,-‘)
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