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;‘ Yo: Mr, B, R, Davis,
Bridge Engineer,
Bridge Civision,

Admin, Bldg.

Attertion:

Mr, S,

DEFPARTMENT OF HIGHWAYS ONTARIOD

MEMORANDUM

McComble

Our Fice Rer.

From: Foundation Section,
Materials & Testing Div.,
Room 107, Lab. Bldg.

Dare: August 2, 1968

s

i rePLY TO

SuauscT:

FOUNDATION INVESTIGATION REPORT

W,J, 68-IF-48

For

Proposed C.P,R, Subway
Highway #2, Revision Line 'C!
Bowmanvilxe, Ontario
Districet No, 7 (fort Hope)

--  W.P., 420-65

Attached, we are forwarding to you, our detailed

foundation lnvestigation report on the subsoil conditions
existing at the abvove structure site,

We belleve that the factual data and recommendations

contalined thereln, will prove adequate for your design

requirements.

nlease

AGS/MdeF
Attach,

cc: Messrs, B.

L]

CUP-BXI.UOC’C!J

Should additional information be required,

.

»cqmm:ﬁ:zwm

Davis (2)
Tregaskes
Farren
Hunter (2)
Coilins
Melinyshyn
Kovich
Singh

dc not hesltate to contact cur Uffice,

1 7T L

7’ A, G, Stermac
PRINCIPAL FOUNDATION ENGINEER

Foundations Piles -~
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FOUNDATION INVESTIGATION REPORT
For
Proposed C,P.R, Subway
Highway #2, Revision Line °C!
Bowmanville, Ontario
District No, 7 (Port Hops)
W,J, 68-F-U48 «~ W.P, 420-65

1., INTRODUCTION:

The Foundation Section was requested to carry out a
subsurface investigation at the site of the proposed crossing
of the C,P.R. and Highway #2, Revision Line 'C' 1n Bowmanville,
Ontario. The request: was contalned in a memo from the Bridge
Division (Mr. W. S. Melinyshyn, Regional Bridge Location Engineer)
dated May 24, 1968. Subsequently an investigation was carrlied out
by this Section to determine the subsoll conditions at the above
gsite. This report contains the results of the lnvest'gation,
together with recommendations pertalning to the foundations of
the new structure and the stability of the approaches,

2, DESCRIPTION OF THE SITE AND GEOLOGY:

The site 1s loucated in the Town of Bowmanville, some
1500 feet north of the existing Hwy., #2 and C,P.R, crcasing.
At this site, the C,F,3, tracks and siding are carried on an
embankment which is some 5 to 8 feet in height. The surrounding
ground 1s generally flat to undulating and 1s occupled by orchards
and farm dwellings,

The site is located in the "Iroquois Sand Flain”
physlographic region which consists of glacial till plains
overlain by lacustrine clay deposited in glacial Lake Iroquols,

cont'd, /2 ...



3. FIELD AND LABORATORY WORK:

A total of elght boreholes, each accompanied by a
dynamic cone penetration test, was carried out at the site by
means of a standard dlamond drill rig adapted for soll sampling
purposes, Samples were recovered at required depths in a 2-irch
O0,D, split-spoon sampler which was hammered into the soil, or in
2-ineh 1.D0. Shelby tubes which were manually pushed into the
soil., The method of driving the split-spoon sampler conformed
to the requirements of the Standard Penctration Test, The same
method was used to advance the dynamic cone penetration tests,
Where possible, field vane tests were carried out at various

depth intervals 1in order to determine the undralined shear strengths
of the coheslve strats,

The locations and elevations of all borings were surveyed
in the field by personnel from the Central Reglon Enginsering
Surveys Section, and are shown on Drawing #68-F-48A, together with
the estimated stratigraphical profile. This drawing is included
in the Appendix to the report.

417 samples were subjected to a careful visual examination
in the fleld and subsequently in the laboratory, after which the
following physical properties of the soll were determined by
testing reoresentative samples:

Natural Moisture Content

Atterberg Limits

Bulk Densities

GraineSize Distributions

Undrained Shear Strengths

The results of these tests are summarized and plotted on

the Becord of Borelog sheets, and the Flgures contained in the
Appendizx.

cont'd., /3 ...




L4, SUBSOIL CONDITIONS:

4.1) General:

Underlying a surficial deposit of fill material is
a stratum of stiff te very stiff clayey rilt which varies in
thickness from 8 to 13 feet, This siratum is underlain by =
very stiff to hard cohesive glacisl till depos’it,

4,2) Fill Material:

A surficlal stratum of fill material consisting of a
heterogeneous mixture of clayey silt, sand and gravel with a
trace of organics and cinders, was encountered at all the
boreholes, except Borehole #7. The thickness of this stratum
varied between about 6 and 10 ft, This stratum is believed to
represent the fill material used in the construction of the
existing railway embankment. The Standard Penetration Resistance
'N*® values in this deposit ranged between 4 and 13 blows/ft.

4,3) Clayey Silt:

Underlying the fill material at Boreholes #1, 2, 3, 4,
5, 6 and 8 and immediately below a surficial cover of topsoll at
Borehole #7, an 8 to 13 ft, thick deposit of brown clayey silt
was encountered down to about elevation 352, The deposit contains
occasional sand seams up te 1/8 inch in thickness., The physical
propserties of the soll are summarized beiow:

Range (Average)
Natural Moisture Content (W) - % 15 - 23 (20)
Liquid Limit (Wp) - % 21 - 26 (23)
Plastic Limit (Wp) - % 15 - 156 (15)
Bulk Density (¥ ) - p.c.f. 128 - 136 (132)
Undrained Shear Strength (Cy) - p.s.f. 1100 ~ 2900 -
Standard Penetration Resistence - 16 - 33 (23)

'"N' Values - Blows/ft.

Based on the above, the deposit i1r classified as a stiff
to very stiff clayey silt,

cont'd. /4 ...
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4, SUBSOIL CONDITIONS: ({(cont'd.) ...

4,4} Clayey Silt to Silt with some Sand and Gravel -
(Glacial Ti1l):

4 deposit of glaclal till consisting of grey clayey
231t to silt with some sand and gravel was encountered at all
the boreholes at depths of 13 to 18 ft, below the existing
ground surface., The total thickness of this deposit was not
established. However, it was penetrated to a depth of 51,5 ft., -
l.e,, down to about elevation 318 at Boreholes 1 to 6. The
deposit 1s essentially cohesive, consisting mainly of a mixture
of clayey silt, sard and gravel, However, random zones of silty
sand with gravel were alsc encountered within this stretum. The
lower portions of the deposit contained ocecasional boulders up to
24 inckes in size, The range in physical properties of the
coheslve portions of the deposit are summarized below:

Natural Moisture Content (W) - % :t 6 - 13
Liquid Limit  (wp) - % : 14 - 23
Plastic Limit (Wp) - % : 10 - 13

Typical grain-size distribution curves are shown in
the Appendix, The Standard Penetration Hesistance 'N' values
ranged between 18 blows/ft. to well over 106 blows/ft., indicating
the consistency of the cohesive portiouns of the deposit to be very
stiff to hard, the localized granular zones being compact to very
dense,

5. GRBOUNDWATER CONDITIONS:

Observations carried out in the open boreholes upon
completion of the field work indicute a groundwater level at about
elevation 360 - 1.,e,, sume 6 to 8 ft, below the existing ground
surface,

cont'd. /5 ...
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6. DISCUSSION AND RECOMMENDATIONS :

6.1) Geperal:

It is proposed to construct a two-svan (41'-4)1')
subway at the crossing of Highway #2, Revision Line 'C!' and
the existing C.,P,R, tracks., The design grade of Hwy, #2,
Line 'C' is at about elevation 345, Maximum depths of cut of
the order of 25 ft. will therefore be required at the approaches
assuming that the rallway grade will be the same as the existing
grade (elevation 370 1), 4 detour will be required to re-route
the C,¥ R, for the proposed construction,

The investigation reveals that the embankment fill
material, which is some 6 to 10 ft, in thickness, 1s underlain
by an 8 to 13 ft, thick stratum of very stiff to hard clayey silt,
followed by a competent glacial till deposit, The groundwater
level at the site is at a depth of 6 to 8 ft, below the existing
ground surface,

6.2) Structure Foundatlons:

Subsoil below the future grade of Hwy, #2 - i.e.,
elev, 345 t, consists of essentlally a cohesive glacial till which
1s capable of providing economical spread footing support, Alseo,
from the geomstry of the proposed structure, it is assumed that
closed-type abutments will be used at this location, It is
therefore reccmmended that the proposed abutments and pier be
founded on spread footings located at or below about elevation 340
and designed for a safe bsaring value of 3,0 t.s.f. 4 soll cover
of at least 4 rt, should be provided above the footings ifor frost
protection,

As mentioned earlier, the groundwater level at the site
i1s at about elsvation 360, whereas the future grade of Hwy., #2
will ve at elevation 345 ¥, In order to simplify dewatering of
the excavation for the subway, 1t 1s recommended that the anproach
cuts be completed to profile grade before construction of the
subway commences, However, the posslibllity exists that localized

cont'd, /6 esse
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6. DISCUSSION AND RECOMMEMDATIONS: (cont'd.)

* e

6.2) Structure Foundations: (econt'd.) ...

grenular zones may be encountered within the coheslve glacial

t11l as discussed earlier. Excavations for the proposed footings,
when carried out in such locallized granular zones, may become
susceptible to "boiling". Some dewatering scheme will therefore
be required where such a condition is encountered during
construction,

6.3) Approach Cuts:

No major stablility problems are anticipated for the
approach cuts excavated with standard 2:1 slopes. In view of
the relatively high groundwater level, however, adequate drainage
measures will be required to prevent seepage through the cut
slopes both during and after construection.

6.4) Froposed Detour:

The subsoll conditions at the location of the proposed
detour are generally favourable for the contemplated scheme,.
No major stablility problems are foreseen for the construction of
the embankment fills and the proposed trestle bridge.

7. MISCELLANEOQUS:

The field work, Performed c¢uring the period July 5 -
July 17, 1968, was carried out by Mr., V, Korlu, froject
Foundation Engineer,

Equipment used was owned and overated by F. E, Johnston
Oriliing Co, Ltd,

This report was prepared by Mr., C, Mirza, rroject
Foundation Engineser,

The project was under the general supervision of
¥r, ¥, Devata, Suvervising Foundation Engineer, who also
revievwed the report,

August, 1968,
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0 RC Rec B
or very dense W OTE Tes 78 ] g 0
I R | ‘
Grey 50 I
of L9 ]88 (1307100 . o
¢ i | } i : ! ; ]
: | 330§, . ; \ ] : e ]
| ] : ! |

ODF ) |
325.5 Lo%m 88 129. @ |

hBCO B N L - . Y S
Occ. boulders up ~ol 11 55 ik

s :
to 6" in size 9y 320 L. 0 1 , N IR S S
LS 1 SN S oo
317.0 © 112185 112%
51,5/ End of Borehole

!
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REPORT ON SOIL EXPLORATION

DEPARTMENY OF WIGHWAYS - CRYARIO R . T
'
MATERIALS & TESTING DIVISION ECORD OF BOREHOLE NO 6 FOUNDATION SECTION
sos ___68-F-L8 tocarion Sta. 317 * 03 0 Hwy 2 Line 'C'y O/S 13.0' Lt.  omiginaten oy V.E,
w o __ L20-65 soming oare ____ July 9, 1968 o MPILED av C.M,
paTym _Geodetic BOREHOLE Tvey  Diamond Drill - NX-BX Caamg e CMECKED BY -
SGIL PROFILE SAMPES ! ﬂrN:u;;:— PENE YR‘\"I(}H W‘Si"“lNCE CAQUID LIMIET e e W
R SR A e o 4 . v i A !\h‘ CFOAT - - o FLASTIC LT v w2

f B " I )"O 60 8? 100 WATER CONTENT —— W .

i 2 e L w9 [ SHEAR STRENGTH P Y F ” " . w, 39
ELEV . BESCRIPTION e ¥ N + Field Vane o Unconfined Comp. e S ©wl rEmarns
QEPTH ‘x| 3. r 3 w | x Lab Vane ren TE

. SR WATER CONTENY ¥,
68.4! ol ® B W 500 1000 1500 2000 2500 5 30 14,5% Pg?
0.0/  Pill Material A o 1 - 1 : |

[ (Clayey silt with same 4 _ | aw 1 i | | |

| 362.4, sand & Tr. organics) ,,\'ﬂ_,vi | 55 “ L 8 | ! v ;S"S =0 :
p OLE irm, Dark Brown ,W%J,_..z. o PM*‘ : ! ls=8 & |
-0, Clayey S11t R0 et U -T2 L U N SRR S SN S NN SO S WL 359.9

IOcc. Sand Seams. S BRI ~ b > 2000 R | 136] =

SHLEE to Very seaer | 13 e T ] o |
sk B LT (s | T 0 |

4.0 .- ' g ; ;
b Glacisl Ti11 f 15 L ss 56 | | ot |
. , 350 Il S -
Clayey silt to silt e i S5 166 | ‘ o
with sand & gravsl. E > ' ; i 1 1 ;
RIEERCS | 0 I
' ‘ o 340 ; 3
‘ & i : | | f | :
Hard or very dense. 1B ss 118 » | « : | i ;
| L .
o |9 |88 ;183 i ‘ :
: 330 | o I
(o] ) N ‘ K
°°[q0!ss 105 |
5" |
o]11 ]85 98 |
ﬁ(\‘; i 320 l. ..... 4
{
316.9 vl12]ss 58 o |
1.5/End of Borehols | L |
51.5 © h51~<; 5 % Strain at Failjure
G
310
| S S
I
]
| |
i J A ,Lu_.. A
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UFriCt REPORY

ON SOIL EXPLORATION

OEPARTMENT OF HISHWAYS - OMTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREMHOLE NO. 7

FOUNDATION SECTION

Jos 68-F-’h8 LOCATION St&u 315 + 82 g Hwy 2 Lmﬂ 'C” O/S 25.0' E:.t_:.,m ORIGINATED BY V.Ka
w P },20-65 BORING DATE July 17, 1968 COMPILED BY C.M.
patym _ Geodstic BorevoLE Typg  Diamond Drill - NX-BX Casing CHECKED By ot
DYNAMIC PENETRATION RESISTANCE QU LM T e W
| SOt PROFLE e ffT'f'ﬁ_f,‘;..E.,f, o w | 8Lows ro%T boRSTIC T
K | - 20 Lo 69 8? 100 WATER CONTENT — W <
2 PL ]9 SHERR STRENGTW P g F 7 T o wp g w 39
ELEY DESCRIPTION [ g ! :; > S ® & REMARKS
DEPTH 3 I S I w ,
IR A WATER CONTENT % ¥
36L.8 | Oround Level m L@ W 530 LS peF
0.0 Clayey Si1t [/ L
A H |
A =
Very stiff to hard. /f {2 /S5 80 - o =
Brown /43 188 31
13.0 Glacial T111 ST B 3s0 R
415 18§ 1977 1 |
Clayey silt to silt | .I° ' o | |
o | | i; f
with sand & gravel. |°.lg 55 g™ o %
O, H H
o | 3o i :
[ PR DU S T T e B S —
Very stiff to hard o 47 ﬁssﬁoﬂ ! :
or O i : ‘
Compact to very dense |, cﬁ 58 ok
Ov o SR - 330 I - - o =
drey o f9 |8 hET I
o
323.3 ° 110 Iss hso/bn °
I.ﬂ .5 End of Borehole 320
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OFFICE ﬁEPORT ON SOIL EXPLORATION

OEPARTMEMY OF MiNNWAYS

- OMTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO 8

FOUMDATION SECTION

Jo8 68-F-1;8 Locarion __Sta. 316 + 50 @ Fuy 2 Line 'C', 0/S 65.0' Lt. ORIGINATED 8Y V.K.
w P L20-65 BoRING DATE . July 10, 1968 COMPILED BY C.M,
patyn _ Gecdetic goREWoLE rypp  Dismond Drill - NX-BX Casing CHECKED @Y e
T OYNAMIC PENETRATION RESISTANCE LIQUID LimT -y,
T ~SO’E PROFILF e b ‘SA?F’i t? - BLOwWS S FOQT e w1 st PLASTIC (LE#IT e wp .
Lk I | % 2 20 0 60 80 100} wateR coMTEMT —w -
; il [ C 1 9 [sweam sirenciFy e o T o “p o . 39
3 ; [ ~ [ Se— PO o
E—-%;’;Y DESCRAIPTION - B o1 > ""' & | REWARKS
DEPTH 2 R - B WATER CONTENT %, ¥
367.1| Ground Level ol * B ,‘ 15 30 '355 peF
0.0! Fill Material K J ! !
I Claygy %‘rlt’“ggi & ) (] S - L B | !
avel w or es) TS | i
361.6 foore, Dark Brewm R R P . : ,
5.5 Clayey Silt Tl sy L0 S ot
Oce. sand Beams. " T ' | yWL 358.1{
r (85 21 ~. =
SEAFf to very stiff. | o (o0 ;2 \\ | '
P R R EE ! Lo
o ss 118
sz Prow T~ ] L
15.0|  Olacial Till " ta- i8S kT 350 IS St § }
- ! i ' ! '
Clayey silt to silt L |
with sand & gravel. ° |g !‘sgo | ot |
n ! i
Hard or very dense. UL §
3 i O ;
Occ. boulders wp to |o ,f= ~F - 3ho -~ e O |
12" in size. Y N N | -‘
335.6 ~18 |88 %116/&' ; , A\
31.5 |End of Borehole f g N
330 |




UNIFIED SOIL CLASSIFICATION SYSTEM

Maeadigm Eing

_GRAVEL

Toarse

t2

HESARTMENT  OF HIGHWAYS
. MATERIALS and
] TESTING
BIVISION

GRAIN SIZE DISTRIBUTION [*2%

1 g0 80

CLAYEY SitT.




EQRM OB mMY-7

REV. APR. 1965 . ‘ , ’ . : e S

T -  UNIFIED SOIL CLASSIFICATION SYSTEM

220D L “GRAVEL
_Medium :

pAt]

o e b A

A Coarse .

DEPARTMENT OF HiGHWAYS ~ ' PES T B 1IN -y \ " . Lop R Ne, A0 - 65
. & SMATERIALS ong ‘J;"}»A;N SsZE DIS ig'BUT§ON ‘ ’ e e i

H. A TESTING 7 7  jJGBNe. 68 —F - 48
DIVISION : GLACIAL TiLL : — : :
DEFECTS IN NEGATIVE DUE TO e o e T e
J e DOCUMET
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REVISED JUL‘!gss

- Pat Cont

PLASTICITY INDEX

80

50

40

30

20

10

ORI :

s smons b, ol N :5

t T
i %
H ¥
3 {
. ; H i
! i
H l N N i
H H i ¥
i { b | i
i H H i £
| : H
H M H b Y
¥ H N
i i i s
- 3 i
i 1 T i
} 1 ! +
; : i i :
{ i H : :
i H - i §
! CH | . i
' i i i
! § o }
¥
r
i
1

e vt bt v o o o

z %
) ¥
I £
i i
!

o e - 1 -4
S S R S
; % g LEGEND |
’ / BH No. | SAMPLE Y oy o |
] = e -
2| 5 6)
_ i | 3 5 R
4 4 X
MH on s 2.4 +
1N P .
i 7 2 o
AR Y ; 8. 172 4 o
2 i : ; :
AMBRTRER : ! : ,
ML :
i

50 5’(}"
LIQUID LIMIT - Per Cent

70

DEPARTMENT OF MISHWAYS
MATERIALS aond.
TESTING
DIVISION

DEFECTS IN- N

EGATIVE DUE TO

PLASTICITY CHART
CLAYEY SILT

Wh Mo 42065

JOB No. 68— F— 48




EORM 0B~MT—252 "
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»

- par Cent

PLASTICITY INDEX

80

50

ORI,

%0

30

20

oty

LEGEND

sYMBOL |

0o RN

RS

LIQUID LIMIT - Par Cent

'«0‘;.}!’ X |Dlolo

GEPARTMENT OF HISHWAYS

P No. 4720 -6
MATERIALS and WP No. 420 - 65

PLASTICITY CHART
TESTING :

DIVISION JOBNo. 68 —~F~-48

GLACIAL TILL

BEFECTS IN NEGATIVE




ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
12 INCHES INTO THE SUBSOIL, ORIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENMETRATION RESISTANCE - - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 OEGREE CONE, FITTED
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOWL., THE DRIVING ENERGY BEING 350 FCOT POUNDS PER BLOW,

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED
IN THE FOLLOWING TERMS - -

CONSISTENCY ‘N’ BLOWS/FT. ¢ LB./SQ FT. DENSENESS ‘N BLOWS/ FT.
WERY SOFT 0 -z c - 250 VERY LOOSE o - 4
SOFT 2 - & 250 - 560 LOOSE 4 - 10
FiRM 4 - 8 500 - i000 COMPACT 10 - 30
STIFF & 5 1000 - 2000 DENSE 30 - 50
VERY STIFF £ - 30 2000 - 4000 VERY DENSE > 50
Ma RO > 30 > 4000

TYPE OF SAMPLE

55 $PL T SFOON Tw THINWALL OPEN

WS WASH. D SAMPLE TP THINWALL PISTON
58 SCRAPER BUCKET SAMPLE oS SESTERBERSG SAMPLE
AS AUGER SAMPLE FS FOIL SAMPLE

s CHUNK SAMPLE RC ROCK CORE

ST SLOTTED TUBE SAMPLE
Ph SAMPLE ADVANCED HYDRAULICALLY

P SAMPLE ADYANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSION LV  LABORATORY VANE
Q UNDRAINED TRIAXIAL FV  FIELD VANE
@ty CONSOLIDATED UNDRAINED TRIAXIAL ¢ CONSOLIDATION

Qd DRAINED TRIAXIAL S SENSITIVITY



RREA

° X

3 ®

< 0

—

Cy

Ce

Sy

'

SOiL. PROPERTIES

ABBREVIATIONS USED

IN THIS REPORT

UNIT WEIGHT OF SOiL (BULK DENSITY)

UNIT WEIGHT OF SOLID PARTICLES
UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SOIL {DRY DENSITY)

UNIT WEIGHT OF SUBMERGED 3S0IL

7
SPECIFIC GRAVITY OF SOLID PARTICLES G = -,7’—

YOID RAYIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUHD LT

PLASTIC LiMIY
PLASTICITY INODEX
SHRINKAGE LiMIT

W W
LIQUIDITY INDEX =

te
w, — W
CONSISTENCY INDEX » —m—r
in
VO RATIO 1N LOOSEST STATE
VOID RATIO IN DENSEST STATE

DENSITY inDEX = Sex— &

max ~ 2min
RELATIVE DENSITY D, is aLs0 usED
KYDRAULIC HEAD OR POTENTIAL
RATE OF DISCRARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UWIT VOLUME

t
LCOEFFICIENT OF COMSOLIDATION

Ae

COMPRESSION IMDEX » ————rr
A0ge O

L4

~Be
COEFFICIENT OF VOLUME CHANGE —(——v)——

—_
e) Ao

TIME FACTOR = —Cal;— { d, DRAINAGE P&TH }

DEGREE OF CONSCLIDATION
SHEAR STRENGTH

EFFECTIVE CGOHESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

APPARENT COMESION

in TERMS OF
TOTAL STRESS

Ty»Cy+ O Ton ¢

APPARENT ANGLE OF
SHEARING RESISTAKCE,
OR FRICTION

COEFFICIENT OF FRICTION
SEMSITIVITY

IR TERMS OF
EFFECTIVE STRESS

T+ ¢+ 0 tan ¢

D Xeomey o4 Qqq e

Z20rMm

lo]

GENERAL

=3 1416
BASE OF NATURAL LOGARITHMS 2-7183

orR Ing NATURAL LOGARITMM OF @
OR l0g @  LOGARITHM OF 0 TO BASE 10
TIME

ACCELERATION DUE TO GRAVITY
VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS ( & IS ALSO USED }
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { [ 15 ALSO USED}

MODULUS OF LINEAR DEFORMATION (YQUNGS HGDUL’US)
MOCULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF viISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS

SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENY CF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TQ SPECIFIC GRAVITY. CERPTH AND CCHESION ETC IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE

DEPTH BELOW YOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL
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DEPARTMENTY OF HIGHWAYS ONTARIO

MEMORANDUM
. To: Mr. M. Devata, From: W, Lin,
Foundation Gffice, Bridge Office
Room 107, Lab., Bullding
ATTEnTION: Dave: March 2, 1970
Our Fice Rer. In REPLY TO

SuausecT: W.F, 420-65, Site 21-375 -
C.F.R. Subway at Bowmanville OF =)= S
Hlghway 2, District No, 7 T

As you know, we are requested by the C.F,R. to provide
details of excavatlon and pile installation for the railway
detour, using the C.,F.R. trestle standards,

Attached herewith is the revised detour drawing. We would
like to have your comments before we can submit the proposed
scheme for the Rallway's approval.

A8 this project 1is scheduled for the present construction
vear your early attention will be most appreciated,

1 /

F4 P g

/ T2 ;y/ '

Lo atan Ao
W. Lidn,

Hegional Bridge Design Engineer

3

Wi

ATTAC,



" Ta: 'ﬁr{ A Stermac, #RDM: o C.S., Gi‘@bSki, .
Principal Foundatlon Englneer, 7 Bridge Office
Room 107, Lab, Building '

ArrenTiON:

DOur Fie Rer.

Dare:  July B, 1969

In REPLY TO -

SusuecT:

_g}giiﬁaﬁ 2::’3183?13‘5}{3;? L T

C.P.R, Subway -~ Town efrﬁbwmaﬂville . . o
WP, 420-65, Site No. 21-375 I Y=~

Attached herewith we are submitting the final
bridge drawings which show tﬁe‘feundation;designsfér"7‘
tris structure, ) | '

Kindly give us your comments at your earlieét

convenience,

Lot 22

;#~aa,s. Grebskli,
CSG:rd Bridge Design Engineer

Attach,

c.c, Foundation Sectlon
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