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Mr, A. ¥, Toye, May 26, 1959,

Foundation Report - Hwy, 4
Bridge Engineer. Line 4 and Chesapeake & Ohg%’ﬁwy

Plere Mar t) Cressin i
Haterlals & Researeh Seetlon, ¢ quet) sing, Lot 2%

Con,II, Twp. Harwich - W.P, 15-59

Attention: Mr, S, MeComble,

Enelosed herewith is our Foundatien Report en the subseoil
conditions exlsting at the above noted site. For your convenience,

the prineipal recommendations contpined in this report, are as
follows:~

(1) Subsoil corditions eonsist of an upper layer of glaciegm
fluvial deposits whieh exhibit low shear strength and high
compressibility charaeteristies, This upper layer exists
to a depth of 15 te 1B 7+:: below the existing grownd sur-
fase, Underlying this u.usr stratum, 15 a relatively stiff
glaeial till formation whiieh exhibits high shear sirength
and low compressibility charaeteristles, The vertieal ex-

tent of this depesit was not preven beyend & depth of 33 1/2
feeat,

(2) It is recommended that a pile supported footing be designed
to suppert the abutmentz feor this strueture. Large displace-
ment type end bearing plles should be speeified, Either low
eapaslity timber piles or higher eapaelty menoiube or Franii
eaissons will meet praetieabie refusal at an egtimated eleve-
tion of 57%, If timber piles are used eut-off elevation
should be at or belew Elev, 59%, GSteel FHY piles are not
recommanded,

(3) 4&n alternative to a pile supported foundatien would be to use
spread feotings feounded en the underlying till stratum at an
approximate elevation of 584, Founding footings at this
elevation would neeessitate expensive shoring and dewatering
operations during eonstruetion, and a pile supported foundation
appears te be more economigal,

econttd, }{2 e s




(4+) Babankment slepes sheuld net be steeper than 231, and £i11
material should consist eof either: (a) vall-¢ompacted
echesive material;y or (b) compacted well-graded granular
material, Herizontal thrust Induged by the welght of back-

f111 aeting on the abutments sheuld be taken entirely by
batter piles,

If we gan be of further assistanee in eonneetion with
fauidatien sonditiens at the above site, please eontaet our
office,

LG Cotecsa

LGS MdaeF , L. G, Sederman
Enel, PRINCIPAL SOILS & FOUNDATION BNCINERR,

ces Messrs, A. M, Taye“;
H, A, Tregaskes
D, G. Bamsay
H, Oriands
G. B, Howell
4+ Roy
Dr. P. Xsrrow

Foundations Cffiae
File,




FOUNDATION REPORT

on

Hwy. 401, Line 'A' and Chesapeake

and Ohio Rwy. (Plere Marquet) Crossing,
Lot 27, Con, II, Township of Harwleh,
Approximately 2 1/2 Miles S.E. of Chatham,

Plan No: F-3532-%
Profile No: F-3532.%4
Chainage: Sta, 437+40,70.

Distributioa:
¥Mr, A. M, Tde,
Bridge Engineer, (2)

Mr. H, A. Tregaskes,
Construetion Engirer. (1)

Mr. D, G. Ramsay,
Design Engineer, (1)

¥r., E, Orlando,
Projeet Dssign Engineer., (1)

Mr, G. U. Howell,
Distriet Engineer,
Chatham, Ontarie. 1)

E?irw Jo RGY’
Regional Soils Engr.,
London Regional Office. (1)

Dr. P, Rarrvow,

Department of HMines, (1)
Foundation Section. 1)
File, (1)
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INTRODUCTION:

Presented in this report are the results of a subsell
investigation carried out at a structure location approximately
2 1/2 miles S.E. of Chatham where proposed Hwy. 401, Line ?A!
overpasses the Chesapeake & Ohio Railway (Piere Marquet) in Lot 27,
Con. II, Township of Harwich., This report containsg the field and
laboratory findings and recommendations for the foundation of the

proposed struecture.

The field work commenced on January 16, 1959, and was

completed on January 28, 1959.

DESCRIPTION OF THE SITE AND GEOLOGY:

The site and its surreunding areas are generally flat land;
the areas on both sides of the railway traek are presently in
pasture and woods, At the time of the investigation, the area was
covered with lece and snow,

Physiographically, the site is lecated on the bevelled
pertion of the Bothwell Sand Plain, which acecording to available
geological Information, 1s compesed basically ef clay till overlain
by shallow deposits of sand. At this site, a surface veneer of
gllts, sands and clays, believed to be of glacie-fluvial origin,

overlies the dense till stratusm,

DESCRIPTION OF FIELD AND LABORATORY WORK:

Field work consisted of 4 sampled boreholes carried out
by means of a coredrill mechine adapted for seil sampling. Boreholes
were advanced by conventional wash boring procedures and samples

vere recovered at depths required. Samples were obtained by means

econtfd. /2 ...
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DESCRIPTION OF FIELD AND LABORATORY WORK: (cont'd.) ...

of 2% I.D, thin walled shelby tube samplers or a 2" 0.D. split
spoen sampler., The dimensiens of this split spoon sampler and

the energy used in driving it, conform to the requirements of

Standard Penetration Test, In addition, a dynamle cone penetration

profile was obtained adjacent to each sampled borehole.

Upon receipt in the laboratery, samples were visually
exanmined and identified, Routine index tests were performed on
selected representative samples. Field and laboratory test results
have been presented in the bershole logs and detailed in tabular

form,

The loecation plan and subsoll profile are presented in
Drawing Neo, F-59-34,

SUBSCIL CORDITIONS:

The site is covered by glaeio-fluvial deposits of silts,
sands and clays underlain by the dense e¢lay till stratum,

In each of the sampled boreholes, the frozen topsoll was
found to be underlain by the glacle-~-fluvial dspesits of silts,
sands and clays, ranging from § ft. in thickmess in Bering 1, to
13 ft. in thiekness in Boring 2. Underneath the glacio-fluvial
deposits, the stratum of dense clay t111 was encountered, In

general, the soil Types encountered are as follows:i-

1. €Glaeio-fluvial deposits:

This formation of silty clay, clay silt, sandy silt and

silty sand, believed to be of glacie-fluvial origin, was encountered

immediately below the topsoil in all % borings, The material

eont'd- /3 *e0
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SUBSOIL CONDITIONS: (eontt!d.) ...

1. Glaecio-fluvial deposits: (ecent'd.) ...

ecentains predominantly silt and sand with variecus percentages of
clay. Its eolour is predominantly brown. Its thickness ranges
from 7 ft. in Boring 1, to 13 ft. in Bering 2. The unit weight
and moisture content were feund to be ranging from 115 p.ec.f. to
130 p.c.f. and 18% te 30%, respectively., It is of low plastieity.
Laberatory shear strength tests indieate an average value of 1000
r.8.f. to be representative for the fermation. A plet ef shear
strength versus depth has been presented and is included in this

report under Appendix I.

2. Glacial Till of Stiff Silty Clay:

This stratum of stiff silty clay, believed to be the result
of glaclation, was encouniered underneath the glacio-fluvial de-
posits. The stiff clay contains 25% silt, 20% sand, and 10% fine to
médium gravel. Its coleur is predominantly grey. The average
it weight and molsture content were found to be 135 p.e.f, and
17%, respectively. Liquid and plastic limits averaged 28% and 16,
Laboratory shear strength tests show that the stiff clay has a
minimum value of 2000 p.s.f. This stratum was explored to a depth
of 3% ft. below the existing ground surface (i.e., Blev. 567') to
confirm its stiff condition. Judging from its moisture content
and Atterberg 1limits, the stiff clay appears to be heavily over-
consolidated.

Laboratory and field test results have been summrized in

Table Ho, 1 and are included iIn this report under Appendix 1.

cont'd, /4 ...
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WATER CONDITIONS :

Observations and measurements ecarried out during the
boring programme indicate that the ground water table is at or
close to the ground surface and appears to be seasonal. Ths lowest
seasonal ground water table, as recorded during the time of boring,
was found to be located at approximately Elev. 5%4', In view of
the permeable nature of ihe upper glaecio-fluvial deposits of silis,
sands and clays, shoring and pumping operations during excavation
of footings when carried below these deposits, appears to be

necessary.,

FOUNDATION CONSIDERATIONS:

The upper glacio-fluvial deposits of silts, sands and elays
eannot be relied upon to provide adequate foundation support for
the proposed structure. Satisfactory foundation suppert can be
obtained in the underlying stratum of stiff grey silty clay.
Strength and compressiblility characteristies are such that at Elev.
532! or below, for footings of 7' to 10' in width, an allowable
bearing pressure of at least 2 1/2 t.s.f. can be used for spread
footing design. Sinse this will involve some 18 ft. of excavation
necessitating dewatering or shoring and pumping operations, spread
footing foundatipns may appear te be uneconomical. An alternative
design is to use large displacement type end-bearing piles, driven
to refusal in the stratum of stiff silty clay., Practicable re-
fusal for large displacement piles is estimated to be at Elev, 575'.
Treated timber piles driven to practicable refusal at this elevation

can safely carry a design load of 20 tons per pile. If higher

cont'd, /9 ...
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FOUNDATION CONSIDERATIONS: (cont'd.) ...

pile-load capacity is desired, steel monotubes or Franki Caissons
each of which can carry design loads of 50 to 100 tons per pile,
may be used., If timber piles are used, plle cut-off should be
below the lowest seasonal ground water table at approximately
Elev, 594!, Settlements will be within tolerable limits,

Under the proposed grade line, the maximum height of fill
is approximately 30 ft. 1In order te attain a satisfactoery safety
factor against sliding due to shear failure, as well as stability
of the embankment fill itself, embankment slopes should not be
steeper than 2:1 and should be constructed of well-compacted
cohesive or well-graded granular fill material. 1In additiem, in
order to avoid endangering of stability of the raillway embankment,
batter piles should be designed to take all horizental thrusts
induced by the weight of 30 ft. of embankment fill.

CONCLUSIONS & RECOMMEHRDATIONS:

(1) The site is covered by glacio-fluvial deposits of silts,

sands and clays underlain by glaeial till of stiff grey
silty clay.

(2) Spread footing foundations are not recommended because of

the shoring and pumping operatlons necessitated by the deep

excavations for spread footings,

cont'd, /6 ...
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CONCLUSIONS & RECOMMENDATIONS : {eont'd.) ...

(3)

(&)

(5

(6)

Large displacement type end-bearing piles, driven to refusal
in the dense till stratun, appear to be the obvious means of
obtaining satisfactory footing support. Practicable refusal
is believed to be met at approximately Elev. 575!, Timber
piles, driven to this elevation, can safely carry design
loads of 20 tons per plle., If higher pile~lead capacity is
desired, steel monotube or Franki Caissons may be resorted
to. For timber piles, cut-off should be below the lowest
seasonal ground water table at approximately Elev, 59u!,

Total and differential settlements will be within tolerable
limits,

Batter plles should be designed to take all herizontal
thrusts induced by the weight of 30 ft. of embankment £ill.

Embankment slopes should not be steeper than 2:1, and em-
bankment f£ill shouléd be built ef either -
(a) Well-comnacted cohesive eooerial;
or

(b) Well-graded granular material.

Abala o,

A, Loh,
Foundation Engineer.
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TAB‘EO . I,

@

JOB _F-59-
SUMMARY OF FIELD & LABORATORY TESTS o ~—i9—3-15_ >
HOLE {Samp | SAMPLE PENET'N|MOISTIPLASTIC|LIQUID | SHEAR | ymiT
wo. | wo | DEPTH MATERIAL DESCRIPY|ON RESIST. | CONT.| LiMiT | LiMIT {STRENGTH wEIGHT REMARKS
’ : (FEET BLOWSFT| % % % psf. p.c.f.
y L.
1 Tl, AR Soft brown silty clay. 8 3@.5 29.7 41,5 § 8 1115.8 Approximstely 10f fine to
1 j T2/ 10'-12¢ Stiff grey silty clay - 25 6.6 - - | 1650 | 133.6] medium gravel in the
(glacial ti11l) Stiff grey silty clay
1 | T3] 15'%-17" | = " uow 20 [16.2 14,7 22,6 | 1512 | 128.2| throughout in all holes.
1 | T4 20'-22¢ " " " " 45 116.5{ - - | 3640 | 135.2
1 13852602717 | v " " . 55 |16.5] - - | 7000 | 126.8
1 186132'-331¢n| » = w " u L9 116.516,0[30.6 - 1281
2 T1 PR A Medium brown fine silty sand 25 [9.8] - - 19004 129.0
to sandy silt,
e T2 | 10'-12! Medium grey fine sandy silt 11 n8.1 - - - -
& Clay silt.
2 | T3 1517 Soft to med. grey silty clay. 8 6.9 14.6 p6.9] 720 121.8
2 | T 201-22¢ Stiff grey silty clay - 37 17.1015.%129.9] 3090 | 13%.0
{glacial ti11).
P TS| g5'-27! " " H " 52 117.1{13.9127.6| 2880 132.5
2 S6 i30-1311¢" v " " " 51 [16.3 - - - 140.0
3 T1i2'-6"-41€" Hed. brown fine clay silt, 9 RR5.0118,1|38.0| 1455 ] 117.0
3 | T2 5o ¥ed, grey fine sandy silt. 14 18,71 - - - §121.2
3 T3[7'6"-G* 6" | 1ad, grey clay siit, 12 R3.216.8119.91 1310 130.0
3 | Th{ 10'-12' | ipft to med. grey silty clay. 5 33.5| - - 636 114,8
2 1 TH| 15'-17¢! Stiff grey silty clay - 36 {13.6[16.0}28.0f - 130.5]
(glactal ti11),
3 TE 20t-22¢ " " * n L 16.7116.0]29.4 30201 129.5
3 1 87| 25'-27! " " " LY 116.27] - - - 138.3
3 S81307-3116" b " " " 48 [16.4]| - - - 129.2 (cont'd.) /2 ...




v TABLE N! - (eont'd.) .., Page ~‘wo -

F-59-3,
SUMMARY OF FIELD & LABORATORY TESTS e 155,

Samp| SAMPLE PEMET MIMOIST |[PLASTIC{LIQUID | SHEAR | umiT
wg | DEPT MATERIAL DESCRIPTION RESIST, | COMT.| LiiT | LIMIT ISTRENGTHM WEIGHT REMARKS
B (FEET) BLOWSHFT| % % Yo psi p.¢c.f.

i
Tl 12'€"-L16"| Med. brown fire sandy silt 9 122.919.2(33.2]1440 }125.0
& clay silt.
T2 5:__7; t : 1 " " 1 20‘? - - 2)45‘0 130‘9
T3 (7'6"-976"| Stiff grey silty clay - 2% j20.4 - - - ji35.0
(glacial till)

T | 10t-12¢ " r " " 28 113.9{10.0(20,5[2450 [132.%

T 1517 " " " " 25 {18,115.6({28.4 {2330 132.%

T6 20t1-221 " ¥ " Y 59 |15.4{16.2{22.4 {4030 1342

Tl - denotes thin walled shelby samples.

S1 - denotes s»nlit spoon samples.
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SAMPLE_CONDITION. -

STA437478 (45
20 . JAN. 195D

DATE REPORT_ FEB 1959,

BORING _L._
CHECKED BY A.l.. DATE BORING

~ DOWNSVIEW
$5.-SLEEVE SAMPLE
PS - PISTON SAMPLE
WS - WASHED SAMPLE
R.C. ~ROCK CORE

SAMPLE TYPES

ONTARIO
Ho.

H

THiN WALLED OPEN .

CHUNK

DF - DRIVE FOOT VALVE |

D.O. -~ DRIVE OPEN

‘ H'GHF%?JY!:DATIONS ‘ SECTION
OFFICE REPORT ON SOIL EXPLORATION
COMPILED BY

OF
S

CASING
-~ UNIT WEIGHT

PENET
}

PERMIABILITY
C - CONSOLIDATION

ANCHE

K

DEPARTMENT

MATERIALS & RESEARCH BRANCH
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DRO

BS.

OPERATION.
L

WLi.-WATER LEVEL IN GASING GA.
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S - TRIAXIAL SLOW

&80
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. 24- 5
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DRILL RIG
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H.D.R.
RT.
1952

- DISTURBED

- FAIR
- GOOD
- LOsST

FEB. |9k

STA.437+13 (45
_26.JAN 19692,

IR

SAMPLE CONDITION

BORING _3 _
DATE REPORT
DATE BORING

DOWNSVIEW
COMPILED BYH.S. CHECKED BW&A‘:,-

$.5.-SLEEVE SAMPLE

PS -~PISTON SAMPLE
WS. - WASHED SAMPLE

R.C. ~ROCK CORE

15-59

- ONTARIO
2. WP
SAMPLE TYPES

F-59-3

C.8.- CHUNK

0.0.- DRIVE OPEN

DF - DRIVE FOOT VALVE
T0. - THIN WALLED OPEN

FOUNDATIONS SECTION

DATUM_GEODETIC

HIGHWAYS
JOB

N.

OF
- UNIT WEIGHT

ENET

JINGHES
K- PERMIABILITY
>

C - CONSOLIDATION

DEPARTMENT
19

MATERIALS 8 RESEARGH BRANGH
DROP

ABBREVIATIONS
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