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ec: Mr. A, M. Toye

?f!‘. A. yo Tﬁ?@, H‘ay 5; 1959’
Bridge Buogineer,
Materials and Research Section.

Attention: ¥Mr, S, MeComble.

Re: Foundation Report -
gigl‘ ?"59"11 —— H,o?o 159*58,
Hwy. 401 Line 'B' & Hwy. 2 Revision
Crossing, Let 19, Cen. IV, Twp. of
Tilbury Herth.

Please note that the i‘ellm‘i% corrections with
regard to site lecition of the prepos structure, shov'.d
be made te the above noted Foundatien Report, which was
forwvarded on thisz date.

1. Covering Letter:

Bwy. 401, Line 'B! & Hwy. 2 Revisien Cressing,
Lot 19, Com. IV, Twp. of Tilbary Nerth --
Approxmimately 1 1/4 Miles K.B. of Tilbury -

Should be echanged te:
Hvy. hm‘g Line B! & Pwy. 2 Revision Cressing,
Lot 19, Cen. IV, Twp, of Tilbury Kerth ~-
Approximately 1 Mile Wesl of Tilbury.

2 oLt Papa of Report:

Bwy. 401, Line 'B' & Hwy. 2 Revisien Cressing,
Lot 19, &on, IV, Twp. of Tilbury Nerth --
Approximately 1 1/W Xiles N.EB. of Tfbury.

Sheuld be changed wo:

Hwy. ¥0l, Line 'B! & Huwy. 2 Revision Cressing,
Lot 1%, Coen, IV, Twp. of Tilbury Baorth --
Appreximately 1 Mile West of Tilbury.

contid, /2 ...




3. Page 1 of Report:

First paragraph under "INTRODUCTIOR" -
An iﬂ?@gtiﬂatim ssereecscosay ropesed

strueture located at approximately 1 1/% miles
H.E, of Eilbﬁr? ssvse

Should be changed to:

An Investigation ..ceeveeseses proposed
strueture loeated at approximately 1 mile West

of Tilﬁm TEEE
14‘ . B; a‘ﬂw ?"" E E"l}. e
A, ey plan should be disearded.

B. TLoecatiom: 1 1/% Hiles H.E. of Tilbwry -
should be ehangsd to:

1 Mile West of Tilbury.

L. G. Soderaman,

PRINCIPAL BOILS & FOUNDATIOR EHNGR,

Per:

Hake LS.

AL/MdeF {A. Loh,
/;4& FOUNDATION ENGR.)



DEPARTMENT OF HIGHWAYS

Memo to__Mr+ S. McCombie, Date June 15, 1959,

Bridge Planning Engineer., Subject

Materials & Researcﬁ Section.

Re: Foundation Report - F 59-11,
W.P. 159-58, Hwy. 401, Line 'B*
and Hwy. #2, Revision Crossing
Lot 19, Con. IV, Twp. of Tilbury North.

The proposed change in alignment of the above
crossing to Highway 401 Line 'B! and present Highway 2,
has been reviewed by our office. We are of the opinion
that the conclusions presented in Report F 59-11 will apply
at the new location. The recommendations for a footing
elevation of approximately 580, and not below elevation 575,
with an allowable footirg pressure of 2 1/2 tors/sq. ft.,
should be followed.

Power auger borings at the new location indicate

that some ground water may be encountered in seepage zones
found near the ground surface,

KP/MdeF L. G. Soderman

cc: Messrs, A. M. Toye PRINCIPAL SOTLS & FOUNDATION ENGR.
H. A. Tregaskes per:
D, G. Ramsay o~
H, Orlande .7ﬁ</ Qfgbéékﬂzk*
G, U. Howell
J. Roy (K. Peaker,

FOUNDATION FIELD SUPERVISING ENGR.)

Poundation Office
File




P

P.Jo. Rarvey July 23,1659
Locstion Flans Engineer

Materials & Rescarch Seetion

W.P, 159-58 Hwy 4C) Interchange ¥, of Tilbury
Elans PF3534-5 Profile F3536-9 Sta, 7:+5C Approx.

Purther to your meworandum of July 10 ,1959, we would arre~ that the
alignment anc grade at thiga Structure site, as shown on the atove nlan
ed July 23,1§59 anpears tc be satis-
’ >4

ang profile, which were recelw
faccory,

A foundation investigation has been comarletel 5y this fection, and
the report, FO-1l, wvas submitted May &,1959, material was determired
to be Predoninently cchesive silty eclay, and nc aprroach fill starility

probleas are anticipated. Spread footings were Tecommended in the revort,

KDps/te L.C. Soderman

Copies to: S. McCombie Principal Soils & Poundstion Engineer
R. Strain
Jo Roy (2)

K. Peaker
Flles

o f‘/ x’/
. N

Fer: ¥, L. Tmith

IS




‘ec: Mr. A. Toye

Mr. A, M. Toye,

May 4, 1959,
Bridge Engineer.

FOURDATION REPORT -~
Materials & Research Seetien,

Attention: Mr, 5, MoCembie,

Re: Hwy, 801, Line 'B! & Hwy, 2 Revisien Cressing
Lot 19, Cen, IV, Twp. of Tilbury Eerth --
Appr mataly'1*if§‘¥iigs§§§§},af ¥iibury,

’tscv_ Carer,g‘f"»,smi felies l\.«m}&,’“&‘“}&f}

Reported herewith are the results e§ a foundation

investigation reeently completed at the sbove noted strueture
loeation,

Refersnee to the contents of this report show that:~

(1) The subsoil stratigraphy eonsists of a deep deposit ef
ccheslive silty clay. The upper 20 feet of this seil type
exisis In s stiff presensolidated state. Underlying the
stiff upper erust the strength is markedly lewer and the
soll is normally consslidated. The vertieal extent af
this siratum was not proven beyend a depth of 75 feet,

)
)
et

The stremgth and eempressibility eharacteristies of the
upper 20 feet of subsell is suech that spread feotings ean
be used. The recommended feoting elevation is 580,0 and
the safe allewable footing pressure that ean be applied
at this elevation is 2 1/2 tons/sq.ft.

(3) Leng-term settlements resulting frem feoting and appreach
embankment leadings have been estimasted not to exceed
8 ineches at the abutment lesatiens., If a single span
strueture 1s to be used, resultant differential settle-
ments are eonsidered to be tolerable. If & multi-span
strueture is t» be used, the estimated differential meve-
ment betwesn the abutment and adjaeent intermediate plers
iz of the order of % inches., This ameunt ef differential
gettlement has led % the conelusion that a simply- supported
strueture should be speeified for a multi-span hridge,

. ’ Q@ﬂt'é 'y /2 g‘g’a




“2‘“

(&) Ground water table ebservations snd the low permeadility
of the elaysy subsoil indleate that no excavation diffienlties
due te seepage, ete., need be antieipated,

(5) The subscil has suffiecient strength to safely support the
approeach fills designed with 2:1 side slepes,

If yeu require clarification of dats or recommendations
eentained in this report, please contaet eur offies,

£ R

LGS /MaeF L. G. Soderman,
Enel. PRINCIPAL SOILS & FOUNDATION ENGR.

ae: Hessrs, A. Toye
H., A, Tregaskes
D. G. Ramsay
G. U, Howell
J. Rey
br, P. Karrow

Foundation Office
File



FOUNDATION REPORT

on

Hwy. 401, Line 'B' & Hwy. 2 Revision Crossing
Lot 19, Con, IV, Twp, of Tilbury North -

Approximately

1 A Hiles g};:g; of Tilbury,

Distribution:

Mr. A, M. Toye,
Bridge Engineer,

Mr. H. A, Tregaskes,

Construction Engineer,

Mr, D. G. Ramsay,
Design Engineer.

Mr, G. U, Howell,
Distriet Engineer,
Chatham, Ontario,
Mr. J, Roy,
Begional Soils Engr,
London Region,

Dr, P. Karrow,
Department of Mines,

Foundation Section,

File,

(2)
(1)

(2)

(1)

1)

(L)
(1)
1L

Site Plan No: E 3518-1
Plan Ko: F~3534-5
Profile No: F-3534U4

WQP’
WoJ,

159‘581
F’59'11¢




INTRODUCTION:

An investigation has been carried out to determine the

competence of the subsoeil layers for supporting the foundations
23 the proposed structure located at approximately 1 2 miles
J<#, of Tilbury where proposed Hwy, 401 Line !Bf underpasses
proposed Hwy, 2 Eevision in Lot 19, Con. IV, Township of Tilbury
North (Sta, 76+59.32, Profile No, F-3534-4),

The field work commenced on February 3, 1959 and was

completed on February 5, 1959.

DESCRIPTION OF THE SITE & GEOLOGY:

The site is located between the existing Hwys. No, 2 and
401; the areas surroundling the existing highways are generally
flat farmlands presently under cultivation, At the time of the
investigation, the area was cevered by ice and snow,

Physiographically, the site under censideration is located
on the Essex Clay Plain of the St, Clair Clay Plains, inundated
by glacial lakes, Whittlesey and Warren. According teo available
geological information, these extensive plains covering a large
area of South-Western Ontario, are covered by deep deposits of
elay, underlain by limestone or shale bedrock, At this site, the
upper zone of the elay stratum was found to be desiceated and

exists in a stiff condition for a depth of approximately 20 feet,
DESCRIPTION OF FIELD & LABORAIGRY WORK :

Field work consisted of 4 sampled boreholes, carried out
by a trailer-mounted continuous flight auger adapted for soil
sampling, Conventional auger boring procedures were followed and

samples were recovered at depth intervals of five feet, Relatively

cont‘d, /2 »e0
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DESCRIPTION OF FIELD & LABORATORY WORK: (cont'd,) a..

undisturbed 2% I,D, thin walled shelby tube samplers were used

in the clayey subsoil encountered., In addition to the sampled
boreholes, one dynamic cone penetration test adjacent to Boring i,
and 4 in-situ vane shear tests in Boring 2 were carried out.

Upon receipt in the laboratory, samples were visually
examined and identified., Routine index tests were periormed on
selected representative samples. Laboratory and fleld test re-
sults are presented in the borehole logs and detailed in tabular

form.

The location plan and subseil profile are presented in

Drawing Ne., F-59-114,

SUBSOGIL CONDITIONS:

The site is underlain by a stiff crust of siltiy eclay
followed by the thiek stratum of soft to medium silty clay.

In each of the sampled bereholes the frozen topseil was
found to be underlain by a 20 ft, stiff crust of 5ilty clay ex-
tending from Elevations 586,0' to 566f. Hnéerneath the stiff
erust the stratum of soft to medium silty clay was encountered,
This stratum was explered to a depth of 75 feet below the ground

sarface (i.e. Elev. 511'), In general, the soil types encouniered
are as follows:-
1., Stiff Silty Clay:

This stiff condition of the upper zone of clay is believed
to be the result of desiccation, and has been subjected to oxidation

resulting in its presemnt brownish colour., Below the oxidized zone

the eolour is predominantly grey., The material contains approximatelj

cont¥d, /3 wee
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SUBSOIL CONDITIONS: ( cent'd, )

1, Stiff Silty Clay: (cont'd,) .

25% silt, 15% sand and 10% fine to medium gravel throughout,
The average unit weight and moisture content were found to be
130 pe.c.f. and 20%, respectively, Liquid and plastic limits
averaged 31% and 18%. Laboratory shear strength tests show an
average of 2500 p,s.f. to be representative for the 20 ft, layer.
Judging from its molsture content and Atterberg limits, the stiff
silty clay appears to be saturated and preconsolidated, This is

borne out by the conselidation test results,

2, Soft te Medium Silty Clay:

Underneath the stiff clay crust the thick stratum of sof
to medium silty clay was encountered, The colour is predominantly
grey., It contains approximately 25% silt, 15% sand and 10% fine
te medium gravel throighout, The average unit weight was found to
be 124 p.c.f, Its corsistency is defined by moisture content of
28%, 1iquid and plasiic limits of 32% and 18%, respectively. '
Laboratory tests show that the shear strength of the‘silty clay
decreases with depth and reaches a constant value of 600 p.s.f.
below approximately Flev, 551,0', A plot of shear strength versus
depth has been prescnted and is included in this report under
Appendix I, The silty clay is fully saturated and consolidation
test results indicate that it is normally conselidated.

Labsratory and field test results have been summarized

in Table %o, 1 and are included in this report under Appendix I.

eont'd, /N ...
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WATER CONDITIONS:

No ground water was encountered throughout the depths
of boring during the investigation, The water level of Lake St.
Clair is presently at approximately Elev., 574,

Due to the impermeable nature of the subsoil strata, it
was not possible to accurately establish the elevation of the
ground water table during the boring programme, The samples ob-
tained were fully saturated, and the ground water table has been
assumed at the existing ground surface, In view of the fact that
no water-bearing sand seams or artesién water conditions were
encountered during the time of boring, the amount of seepage

inflow during footing excavations will be of minor quantities, only.

FOUNDATION SUPPORT:

The stiff upper crust of silty clay is competent te previde
adequate foundation support fer the proposed structure, Laboratory
and field test results are such that spread footing support can be
obtained in the stiff upper crust of silty clay at Elev, 580T or
below, At this elevation or below, for footings of 60 ft, long and
7 to 10 ft. wide, a bearing capacity of 2 1/2 t,s.f., incorporating
a safety facter of 3, can be provided. Footings founded at Elev.
580' are believed to have sufficient preotection from frost
penetration.

¥o seepage problems with respeet to shallow footing ex-
cavations are anticipated since no water-bearing sand seams wvere
encountered in the upper 20f to 25' of the subsoil,

Under the provosed grade lines of Hwy, 401 and Hwy, 2
Revision, the maximum height of fill is some 30 feet. The subsoil

cont‘td. /5 .o
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FOUNDATION SUPPORT: (cent'd,) .,

has sufficient strength to safely support this propeosed
embankment leading,

SETTLEMENT ANALYSIS:

Settlements under the footings as a result of the applic~

ation of 2 1/2 t,s,f. abutment bearing pressure and embankment

load of 1.8 t.s,f, due to the welght of 30 ft,. of approach fills,
based on footing sizes of 601 long and 7' to 10t wide,

have been
estimated and are tabulated as follows -
Settlement Seittlement

Footing due to due to Total Settlement due
Elev, Footing  Abutment Embankment  to Abutment & Embankment
in feet, Size., Load, Load, Loads,

5807 60t x 77 2.7% 4, 6n 73"

5801 60 x 107 3.7" L 2ov 7.9%

Reference to the above figures shows that long term
settlements upon application of abutment and embankment loads can
be as much as 8 inches, This is mainly due to the faet that the
stresses caused by the applied loads will influence the deep de-
posits of soft clay for a considerable depth, In any event, in
view of the slow rate of conselidation expeected of clay, settlement
will continue over a long peried of years. Using coeffielent of
consolidation values obtained from laboratory consolidation test
results for this material, it can be shown that 507 and 90% of
settlement will take place over an approximate peried of 23 and
96 years, respectively., In view of the relatively uniform soil

conditions at tne site, little differential settlement of any

contfd, /6 ...
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FOUNDATION SUPPORT: (evnt?d.) ...

consequence should be anticipated of a single-span strueture

since each abutment should settle the same amount, This settlement,
however, is significant in the design of a multi-span structure
where centre piers are incorporated, since leng term differential
movement between the piers and abutments weuld result. If a

multi-span design is contemplated, a simply-supported structure

appears to be necessary.,

CONCLUSIONS & KECOMMENDATIONS:

(1) The site is underlain by a stiff crust of silty clay,
followed by a deep deposit of soft to medium silty clay.,

(2) Subseil conditions are such that an alleowable bearing
pressure of 2 1/2 t,.,s.f. for spread footings of 7' to 10t
in width can he obtained in the stiff upper clay crust at
Elev, 580" or below, TFootings founded at Elev, 580! are

believed to have sufficient protection from frost action.

(3) Ultimate settlements econsequent upon application of abutment
and embankment loadings have been estimated as much as 8§
inches, This estimate is believed to be somewhat excessive,
For a single-span structure, little differential settlement
should be antieipated since each abutment will settle
sensibly the same amount, However, if centre piers are in-
corporated in the design, long term differential mevement
between the piers and abutments would result, It appears

that if a multi-span design 1is contemplated, a simply-supported

structure is recommended,

Cﬁnt[d. /7 sns
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‘ CONCLUSIONS & RECOMMENDATIONS: (cont®d,) ...

(%) ©No seepage preblems with respect tc shallew feoeting

exeavations are antieipated.

(5) The proposed grade line of either Hwy, 401 or Hwy, 2
Revision presents no approaeh fill stability problem,

A. Loh,
FOUNDATION ENGINEER.
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T ;!I!: | TABL? Nb. !!P’ : "'

_ 1
Jog _F-59-11
SUMMARY OF FIELD 8 LABORATORY TESTS
WP _159-58.
:;LE Samp| SAMPLE PENET N |MOIST [PLASTIC|LIQUID | SHEAR | umiT
o, | OEPTH MATERIAL DESCRIPTION RESIST. | CONT.| LIMIT | LIMIT |STRENGTH wEIGHT REMARKS
HO. -1 (FEET) imLowesFT! 9% % % psi p.c.f.
1 |81} 2'-3'6"| Stiff brown sandy clay. 19 18.7| - - - - Approximately 10¢ fine
T2| 5'-7' | Stiff brown silty clay. 15 [22.6|21.3 [40.1[3715 | 131.0| to @edium gravel throughouf
T3| 10°-12' | Stiff grey silty clay. 28 {22.1(18.6(32.2 je740 | 131.0
™ | 15%-17¢ Stiff grey silty clay. 15 |20.117.232.0 1440 | 126.5
TS 20%-22' | Soft to medium grey silty - 121.31]15.8[390.6 1181 | 127.2
T6| 25027t | m om o w  u clay. - 123.6[18.2[31.9] 993 | 125.0|
T7] 30'-32°¢ " " # n row - 22.3 - - 11151 127.7
T8 35'-37! Soft grey silty clsy. - R7.9(18.032.0] 547 | 122.0
TG | 40*-42' | Soft grey silty clay. - R5.9{ - - | 590 | 125.5
2 | T1 5.7t Stiff brown silty clay. 11 RO.1¢ - - 2305 | 126.4} Approximately 10¢ fine :
* to medium grave: throughouff .
| 8r,6" Stiff grey silty clay. - - - - 3750 -
| T2 | 107-12' | Stiff grey silty clay. - 7.7 [17.% 31.5 2740 | 131.0
i 1kt " 2] "oy " - - - - 1800‘ -
T3 15'-17¢ " " " " - R2.2 - - %40 126.0 j
Th | 227-24" | Soft to mediusm grey silt{ - R3.7117.332.0| - 122.0
clay.
30° Soft to medium grey an‘y - |- - | - | 750" | - 1
37¢ Soft to medium grey silt - - - - | 750% ) - ;
&
3 {71 5'-7 Stiff brown silty clay. - [23.9| - - |1786 | 123.8 Approximstely 10%f fine i
1 th h
T2] 10'-12¢ | Stiff grey silty clay. - 119.5/19.3(35.7 |w65 | 130.q tO medium gravel throug °“§‘
73] 15'-17? " " n # - 121.6 - - {1670 127.
Th| 20'-22" | Mediua grey silty clay. - k.31 - - {1360 | 127.
' cont'd. /2 ...
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TABLE NO. 1.‘ ( cont'd. ) ...

Page ~ two -

SUMMARY OF FIELD 8 LABORATORY TESTS

JoB F-59-11
wp _159-58.

J

HOLE |samp| SAMPLE PENET' NIMOIST |pLaSTIC| LiguiD | SHEAR | umiT
0. HO. DZPTH MATERIAL DESCRIPTION RESIST. | CONT.| LIMIT | UIMIT [STRENGTH WEIGHT REMARKS
{FEET jsLowsFT, % % % psi p.c.f.
3 | T5, 25'-27' | Soft to medium grey silty - |23.4]16.9(32.4] 1152 125.7
clay,
ré 30!_32! L ”" H " ] ny - 22.3 - - 123.0
L | T1] s5'-7¢ Stiff brown sandy clay. - 119.5(20.7{40.0 - Approximately 104 fine to
TIA| 7'-9' | Stiff grey silty clay. - 154 - | - | u960f131,5 | medium gravel throughout.
T2} 10t-121 " " " " - 18.2] - - 3310 {131.5
T3] 15°-17¢ H " " " - 19.8] - - 1900 §129.1
Th| 25'-27' | Soft to med. grey silty clay.| - {22.7{17.1{31.0 126.5
TS| 35'-37' | Soft grey silty clay. - 127.9] - { - 120.2

81 denotes split spoon sample.
Tl denotes thin walled shelby sanmple.

* in-situ vane shesar

Consolidation Characteristies:-

test.

Depth 0'-20':- Coefficiept of yolum¢ compressibility
Cosfficieht of donsolidation .}......

Depth 20' and
bﬁl@‘l:- COﬂpr9531 24 Inai [ EEE R R RN NRNEENENENEE

Coefficient of
Preconsolldatio

onsolidation .}.ee..
Pregsure|{....}eces.

* & 08w

a8 0 o0 ¢

L R B B

* e 0 0o n

.. 0.0182 sq.ft./day.
.. 0,14 sq.ft./day.

.. 0.181
.. 0.0875 sq.ft./day.

»» = Submerged Unit Weight
x depth

(Normally consolidates




FORT OB-ML-120 (REY. 1955 = 38,3691 OFFICE REPORT ON SOIL EXPLORATION

° ® .

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS AND RESEARCH SEGCTION
wP_159-58 _ ____ BORE HOLE NO..__l. ___ LEGEND
sjo8_ F-59-11 _ STATION_76+07 (51'Lt.) 2'ow spur Tue _ _ _ _ _ _ _ _ BSS 1/2 UNCONFINED COMPRESSION {Qu)_ __
2" SHELBY TUBE _ BTW x:?sazss;(oss}%mgg sznnsmvm(s),,” +%
- ; ~ - . 2"SPLIT TUBE _ _ __ __ __ URAL MOISTURE AN Ll
DATUM . Geodetic ___ compiep By _B.K. 2 DIA CONE_ — " IR LIQUIDITY INDEX _ _ _ _ _ _ _ X
HELBY _ o o . QWD oI o e o
BORING DATEFeb, 3/59. checkep sy __A.L.  Casine. - -°T — PLASTIC %w__ B
svmaaa_; DESCRIPTION ELEY. |DEPTH STRENGT:Eg?gTﬁigETRATiON : comEeTEE ESAMPLE S:;rf::;
i FETITEET 1 2000 4000 6000 8006 ; ,cF.
. - MOIST. CONTENT- T ORY WT., fe -
Ground Level 10 20 30 | i
= gmsﬁ'c“— _d ey ki Bag 1?
|- _Brown sandy c NS f i1 |
S SRgan - TW 2 131.0
¥ Stiff brown silty clay T 1 §
/1, StIfT grey Silty clay &pprox. -JTW 3/ 131.0
. 10% fine to med. gravel. —0 . - "MW 4 126.5
7 Soft to mg%, grey silty clay ’ HTW 5 127.2!
7. approx. 10% fine to med. -1
| gravel. I TW 6: 125.0
"’ ;TW 7 }“g?'?i
: “ATW 8 122.0!
N “WIW 9 125.5
I T
SRSes sysad pebs vl
End of Borehole T " jre |
i L1 . ) §
S SRS A A S N S ) i |
A _ S - : de
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