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Ur. B. B. Davis,
Bridge Engineer,
Bridgs Diwvision,
Adnin, Bldgz,

Attention: NMr, S, McoComble Dave:  January. 12, 1968

DEPARTMENMNT OF HIBAWAYS UNTARIO

MEMORANDUM

From: Foundation Section,
Baterials & Tgcting Div.,
Room 107, Leb, Bldg.

e Rer. : : ¢ JA& 22 1968

in rEPLY TO

SuseecT:

FOUNDATION INVESTICATTICN REPCRT
For
Preposed Underpass ai the Crossing of
The MacDonald~Cartler Freeway and the
Road Allowance (St. Hilleire's Rd.)
Betwesn Lots 6 and 7, Twp., of Sidney
Co., of EHazstings -~ Dist. 8 (Kingston)
W.J, 67-F=110 - W.P, 67-59

Attached, ws sre Torwarding to you, our detaliled
foundation investigation report on the subsocil conditions
exlating 2t the above structure site,

We believe that the fastual data and rscommendations
coentalned thoreln, will prove adequate for your design
requirenents. <Should additional information be regquired,
please 40 not hesitate to contact our Office.

/ -
AGS/Yidel A, G, Stermac
Attach, - PRINCIPAL FOUNDATION ENGINEER

cc: Messrs, B. R. Davis (2)
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FOUNDATION INVESTIGATION REPORT -
Proposed Underpass at the Crossing of
The MacDonald-Cartier Freeway and the
Road Allowance (St. Hillaire's Bd.)
Between Lots 6 and 7, Twp. of Sidney
Co. of Hastings - Dist. 8 (Kingston)

W.J, 67-F-110 -~ W.P, 67-59

1. INTRODUCTION:

The Foundation Section was requested to carry out an
investigation at the proposed crossing of the MacDonald-Cartier
Freeway (Hwy. 401) and St. Hillaire's Rd. 1n the Twp. of Sidnmey,
County of Hastings, Ontario. The reque st was contalned in a memo
from the Kingston Bridge Location Section (Mr, G. Scott, Regional
Bridge Location Engineer), dated November 22, 1967. An investi-
gation was subsequently carried out to determine the subsoll
conlitions at the site.

This report contains the results of the investligation,
together with recommendations pertaining to the foundation deslign
¢f the proposed strueture.

2, DESCRIPTION OF TEE SITE AND GEOLOGY:

The site 1is located on the MacDonald-Cartier Freeway
shout three miles east of Hwy. #33 (Trenton). At this location
the freeway grade is about ground elevation on the north side of
the highway, and in a shallow 6-ft, cut section on the south side,
The surrounding area is generally flat to undulating. The exlisting
gravel road approaches the freeway from the south in a shallow cut
and climbg & hill to the north of the freeway.

i

Physiographically, the site is situated in the "Iroqueis
Plain". Based on available geological information, it 1s known
that the area consists of sand plains and lacustrine clay depasited
in the Trent embayment of glacial Lake Iroquois. The bedrock in
the area consists of Trenton limestone.

contfd. /2 ...



3., FIELD AND LABORATORY WORK:

Pour boreholes each with an accompanying dynamic cone
peznetration test, wore cerried out during the field investigatioen,
The borings were advanced by means of a conventional diamond darill
rig adapted for soil sampling purposes.

Samples were obtalned at required depths in a 2-inch 0,D,
split-spoon sampler which was hammered into the soll in aecardance
with the specifications for the standard penetration test. In
addition, one 2-inch I.,D, Shelby tube sample was obtalned 1n the
cohesive subsoil. In three of the boreholes, sampling of the hard
till material was attempted by drilling with a BX rock core barrel,
but recovery was very low, Bedrock was proven in two of the borings
by obtaining BX and AXT size rock core samples, At the other
locations, the borings were terminated once the hard till-like
material was encountersd, During sampling and drilling operations,
detalled logs of the borings were made; these logs contain a record
of the drilling and sampling technlques used, together with the soil
types encountered, and the groundwater elevations observed in the
borings during the period of the investigation,

The lccations and elevations of all the borings were
surveyed in the fleld by personnel from the Foundation Sectlion;
this information is shown on Dwg. #67-F-1104, together with the
estimated stratigraphical profile.

All samples were subjected to a careful visual inspection
in the laboratory., Following this inspectlion, tesis were carried

out on certain samples to determine the following physical properties
of the various soll types:

Natural Moisture Contents
Atterberg Limits

Grain~35ize Analyses

cont'd. /3 ...
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3. FIELD AND LABORATOBY WORK: (cont'd.) ...

Unconfined and Triaxial shear strength tests were
performed on the one Shelby tube sample.

On compietion of these tests, the various soll samples
were classifisd as tc'type and consistency in accordance with the
Unified Soll Classifieation System (Oct. 1963).

The results of the laboratory tests are summarized and

plotted on the Record of Borelog sheets contalned in tha'Appendix
of the report.

4. SOIL TYPES AND SOIL_ CONDITIONS :

4.1) General:

Subsoil at the site consists of a thin surface layer of
topsoll over a 4 to 10 ft., deposit of silty sand or clayey silt,
Underlying this surficial deposit is a 3 to 6 ft. layer of sand to
gravelly sand followed by a 17 to 20 ft. heterogeneous mixture of
sand, gravel and silt (glacial till) overlying limestone bedrock.

The boundaries between the various soil strata are shown
on the Record of Borelog sheets contained in the Appendix of the

report. The estimated stratigraphical proflile shown on Dwg. 67-F-110A

i1s based on this information.

A detailed description of the various soll types follows:
B,2) Siity Sand:

Underlying the topsoil to the south of the highway, a
Bk to 10 foot deposit of silty sand with traces of gravel and clay
was encountered, 'N! values ranged from 26 to 169 blows per foot,
indicating a relative density of compact to very dense, The deposit
varied in colour from a greyish-brown near the surface to grey with
depth. Moisture contents ranged from 7 to 14 percent. A graln-slze
anelysis gave the following distribution: gravel 174, sand 36%,
s1lt 37%, clay 10%.

eont'd, /4 ...
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4, SOIL TYPES ARD SOIL CONDITIONS: (cont'd.) ...

%.3) Silty Clay to Clayey Silt:

Underlying the topsell to the north of the highway, a
9 to 10 foot deposit of silty clay to clayey silt with some sand
was encountered, 'N' values ranged from 8 to 37, indicating a
stiff to hard consistency. The deposit varled in colour from
greylsh-brown at the surface to grey with depth. Soil properties
as determined through laboratory tests, are:

Moisture Content W = 2 - 32%
Liquid Limit W = 16 - 1%
Plastic Limit Wp = 11 - 30%
Average Undrelined

Shear Strength Cu = 2750 p.=.t.
Bulk Density 3 = 123 p.c.f.

Grain-Size Distribution: Gravel 3%, Sand 20%, Silt 51%,
Clay 26%.

4.4) Sgnd to Gravelly Sand:

Underlylng the surficial silty sard or clayey silt deposits
iz a 3 to 6 ft, stratum of sand to gravelly sand with traces of
silt and clay. 'N' values varied from 48 blows per foot to 151 blows
for 9 inches, lndicating a relative density of dense to very dense,
Moisture contents ranged from 7 to 154, A typical grain-size
analysis of the deposit gave the following distribution: gravel 23%,
sand 72%, silt & clay 5%.

4,35} Heterogeneous Mixture of Gravel, Sand and Silt =~

(Glacial Till}:

This deposit of gravel, sand and silt with traces of clay
and occasional boulders up to 10" directly underlies the sand to
gravelly sand .stratum over the entire site. This deposit, some 17
to 20 ft, thick, extended down to bedrock in B.,H.'s 1 and 5. No
attempt was made to penetrate this till material in B.H,'s 2 and &4,

cont'd. /5 ses
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4, SOIL TYPES AND SOIL CONDITIONS: (cont'd.) ...

4,5) Heterogeneous Mixture of Gravel, Sand and Silt -

(Glacial Til1})}: (comt'd.) ...

'N' values taken whenever possible, gave values of up to 100 blows
for two inches, indicating a very dense relative density, Molsture
contents ranged from 4.5 to 12%, Graln-size distribution analysis
gave the following range: Gravel 33 - 52%
: Sand s ko - 50%
S1lt and Clay 8 - 17%

4,6) Limestone Bedrock:

Bedrock was established only in B.H,'s 1 and 5 by drilling
4 to 9 feet of rock core. The depth at which bedrock was encountered
ranges from about elevation 319 to 321, or some 32 to 31 ft, below
the existing ground surface,

The bedrock 1s composed of limestone from the Trenton
formation, grey in colour and sound.

5, GHBCUNDWATER CONDITIONS:

Groundwater level observations were made 1. the open
boreholes during the period of the investi.~tion, These observations,
which are recorded on the borehole logs and summarized on Dwg. No. |
67-F-1104, indicate that the groundwater level ranges from about
elevation 343 to 341, or some 8 to 11 feet below existing ground
level except in B.H, #4. The water level in B.,H, #4 was found to be
at Zlev. 350, but since this is the shallowest borehole and 1ln a '
ecchesive materizl, the high water level was probably the result of
perched drill water which did not have sufficlent time to stabllize
during the period of the field observations,

During drilling operations, when the boreholes reached the
more permeable granular layers, loss of drilling water was observed
at approximate Elev, 338 and 327 in B.H, #1, and elevation 332 in
B.H. #50

cont'd, /6 ...



6. DISCUSSION AND RECOMMENDATIONS :
6.1) General:

It is proposed to construct a four-span (35'-62'-627-35")
underpass structure to carry St, Hillaire's Rd, over the MacDonald-

Cartier Freeway, Approach fill will have a maximum height of 24 ft,
above the freeway grade. '

Subsoll at the site consists of a surface layer of compact
to very dense silty sand to the south of the freeway, and stiff to
hard silty clay to clayey silt tc the north, Underlying this is a
deposit of dense to very dense sand to gravelly sand followed by a
very dense heterogeneous mixture of gravel, sand and silt (glacial
till). The overburden is underlain at a depth 31 to 32 ft, below
the ground surface by iilmestone bedrock, Generally, occasional

boulders were encountered below elevation 340 in the glacial till
stratun,

6.2) Structure Foundations:

The abutments may be supported on spread footings placed
within the approach fills, The fill material below the tops of the
footings should consist of well compacted G.B,.C, Claes 'A' material
and should extend for a horlzontal distance of at least 10 ft. from
the footing edges in the plane of the footing tops. This portion
of the f1ll should be constructed with side slopes of 2:1, The
remainder of the fill should be completed tc above profile grade
for a distance of about 50 feet behlind the sbutments before re-
excavating for the abutment footings, A design load of 2 t,s.f,
mey be used for the abutment foundations.

Alternatively, the abutments may be supported on end-bearing

Plles drivén to practical refusal in the glaclal till stratum at
approximate Elev. 335 for the north abutment and Elev, 329 for the
south abutment, Allowable loads will depend upon the plle section
chosen, For example, a safe design load of 90 tons may be used for
14 BP 73 steel H-plleg, However, the pile driving in the fleld
should be controlled by the use of the Hiley formula as per current
D,E.0, Standards,

cont'd, /7 see
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6., DISCUSSION AND'RECOHHENDATIONS§ (cont'd.) ...

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

The plers may be founded on spread footings situated
within the silty clay to clayey silt or silty sand stratum having
a minimum cover of 4 f£t. for frost protection, No boreholes were
taken at the centre pier; however, for design purposes, the
conditions are assumed to be similar to those for the north piler,
A safe design load of 2,5 t.s.f. may be used for the design of
{ne pler footings., Settlement of the'pler footings will be
negligible,

6.3) Dewatering:

No major dewatering problems are anticipated in view of
the presence of the water table well below the proposed pler
footing excavations, However, care should be taken to prevent
softening or loosening of the foundation base by surface run-off,
A working slab or granular pad should be placed immediately after
the required excavatlion is completed,

6.4) Approach Embenkments:

There should be no stability problems for the proposed
24-ft, approach fills, provided that standard slopes of 2 horizontal
to 1 vertical are used,

7. SUMMARY:

The results of a foundation investigation for the proposed
underpass structure st the crossing of St. Hillalre's Rd. and the
MacDonald-Cartier Freeway, are presented.

Subsoil at the site consists of a layer of compact to
very dense silty sand to the south of the freeway, and stiff to
hard silty clay to clayey silt to the north, Underlying this 1s
a deposit of dense to very dense sand to gravelly sand followed by
a competent glacial till deposit which is underlain by sound
limestone bedrock,

cont'd. /8 ...
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7. SUMMARY: (cont'd.) ...

The proposed abutments can be founded within the
approach fllls or spread feotiagé, or on end~-bearing plles
driven to practical refuszl in the glacial till deposit; The
plers can be founded on spread footings within the silty sand
or»clayey s8ilt stratum with a safe bearing pressure of
2,5 t.s.fr,

No dewatering nor embankment stability problems are
anticipated.
8, MISCELLANEQUS:

The field work was carried out during November 27 to
December 5, 1967, by Mr. R. Domoney and Mr. W, Hutton, Project
Foundation Engineer,

The preparation of this report was urdertaken by
Mr. B, Domoney and Mr, W, Hutton.

The investigatica was carried out under the genefal
supervision of Mr. M. Devata, Supervising Foundation Eangineer,
who reviewed this report,

The equipment used was owned and operated by Canadian
Longyesr Limited.

January, 1968,
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FORM OB-MT-126

64-4845

OFFICE REPORT ON SO0IL EXPLORATION

CEPARTUENT OF HISHWAYS — ONTARID

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 1 FOUNDATION SECTION
Jos __67-F=110 LOCATION Sta. 28 +98 £ St.Hillaire Rd. o/8 13.5' Lt.  origiNaTED 8y __RD
w.p 67«59 BORING DATE Nov. 27, 28, 29, 30, 1967 COMPILED BY RD
9 o ° . p}v Ao -
DATUM Geodetic BORENOLE type _ Nashbore - NX & BX Casing CHECKED By __ .
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SOIL PROFLE SEMPLES | | LowWS /FoOT PLASTIC LWIT ——— wp N
5 | 4 25 50 75 100 125 WATER CONTENT —— W x
Y ! |l QO | SHEAR STRENGTH P.SF. wp " w, 3@
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DEPTH «t 2Ty > 3| W
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352,0| Ground Level » | 20 Lo 60 pc ePr.8a,si.014
U.01Topsoil - Grey Brwon [22 R\\ :
1.0{5ilty sand with traces 350l ] o
of gravel & clay. 7 \
7.0 CompactG:;‘:yvemr dense, o 1gs | 26 \ o 17 36 37 10}
5.0[Sand to gravelly \\ I
sand. [
o -3 |85 |57 o p372 (5)}
Dense to very dense. [.'. [ B
Grey. ‘ [
313% {488 38/ . o _y3b1.2
S | - - 0 =
: Oravel, sand & silt f s |ss 106 3 o
with clay & occ. R i E
bcﬁiders up to 10" o° 6 |8s | 63 o b2 4o ( 8)
(glacial t111) e
%
Very dense. 2el7 |88 |53 o
. "5 - | 330
,DQ M L e ® ot
6| . |BX | 128 o
s % |RC |Ree
o0 o
(%%
o . 1%
255 10 e
321.0 =0 talig o tan
3.0 Limestone & 320
Bedrock, Scund, Grey BY 63%
12 RC |Rec
xT |1004
13
RC |Rec
o 131.6
b o] End of Borehole
310




FORM 0B-MT-126 OFFICE REPORT ON SOIL EXPLORATION

G548B4 ’ . ‘

DEPARTRERY DF HIGHWAYS - ONTAKID

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. » FOUNDATION SECTION
JOB 67-F=110 LOCATION __St8., 29 +42 ¢ St Hillare RBd.  n/s 205t RL . originatep sy __RD
we 6759 BORING DATE Nov. 30 ~ Dec, 1, 1967 COMPILED BY RD}
patum__Geodetic poRENOLE Typg _ Washbore - BX Casing CHECKED BY .
oLES DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL_PROFILE SAMPLES | |®8LowS /FooT PLASTIC LIMIT wp .
5 Q| 25 50 75 100 125 | WATER CONTENT ——w i
il e ! § |SHEAR STRENGTH P.S.F. wp w ER
ELEV. W ow S Px " 2z
OEPTH DESCRIPTION lz| sigl 2 & | REMARKS
= I A - WATER CONTENT % X
}El.g Ground Level o w 30 ko 6o pc. FPr.5a.54.01
-0] Topsoil-Grey Brown (o~ \
1.0 3501
8ilty sand with 2 (8% | 6 ‘\\\\; o
traces of gravel & “\\\\\
clay. [ —
t 3 |Ss [168 0
Compact to very dense L olss hu o
Grey
340.0 0 Rl il S o X30.5
11.5 |{Sand to gravelley sand .’ L3159 6
with traces of silt. [.'f{6é {85 |L8 o
Dense to very dense.
Grey 7 S8 [123 o}
334.0 .- -
311, 3 BRATRIATHop0 & B11t. 516 |SS 1.08/46" o 5935 (6 )

18.2| End ofBorehole
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FORM OB-MY-126 OFFICE REPORT ON SOIL EXPLORATION

68-4846 . . .

DEPANTMENTY OF HICHWAYS ~ ONTARIC

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO.. FOUNDATION SECTION
JOoB 57-Fe110 LOCATION Sta, 30 + 59 ﬂ St.Hillaire Rd, O/B 21.5’ Lt ORIGINATED BY RD
w.p__ 67=59 BORING DATE Deg, 1 - 9, 1967 COMPILED BY RD
DATUM Ggp_detic BOREMOLE TYPE Washbore - BX Casing CHECKED BY ‘»é";"{ .
DYNAMIC PENETRATION RESISTANCE LIGUID LIMIT wL
S0IL PROFILE SAMPLES |, |stows7roor O T i R
] 8| = 50 75 100 325 WATER CONTENT —— W .r
g x u | % [ SHEAR STRENGTH P.S.F. wp w wi =4
ELEV. S I - e . | oUnconfined P ® Wl REMARKS
OEFTH DESCRIPTION <l z| 22| 2 &
| 3| | 3| 4| * Undrained Triaxial WATER CONTENT% | ¥
351.2| Ground Level ® a| ™ 700 1400 2100 2800 3500 20 ko p.c Fpr.Sa.51.Cl]
0.0| Topsoil«Grey Brown |<X 150 o _=L3§O.2
1.0| Clayey silt with |/ = 1.0
traces of sand. ? 2 |85 |29 O b 3 2051 26
Grey ;
Very s4iff to hard // 3 58 27 P O———{
Brown to Grey /
? Lolw H:}z' o - o—— 123
W1.0 é ‘ )
10.2|Gravelly sand with |- -] 5 Ei ZEQ 340 °
tracen of silt & clay..-16 |RC [Rec.
.t ‘ o
338.5 Grey. Very dense. |°.° (AR %5 149"
12.7 |Gravel, sand &, s8il b oo "‘
311" ‘
335.7 %i o boulder7 5-53} A W e o
15.5| End of Borehole
330
' 20
13-6-5 |# Strain
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FORM DB8-MT-126 OFFICE REPORT ON SOIl. EXPLORATION

66-4846 . . .

OEPARTUMENT GF NISHWAYS - ONTANIO
RECOR .5
MATERIALS & TESTING DIVISION ECORD OF BOREHOLE NO FOUNDATION SECTION
408 ___67=F=110 Location Sta, 31+ 05 & St.Hillaire Rd' o/s 23.5' Rt. _ omieivatep ay __RD
w.p. _61-59 soriNG pare _Dec. b - 5, 1967 COMPILED BY /RD
patum_ Jeodstic sorenoLe Type  Washbore - BX Casing cHECKED BY Ll
: DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT v
SOIL PROFILE SAMPLES | u | BLowgzFoor z PLASTIC LIMIT wp
5 gl 32 i 50 75 100 125 WATER CONTENT ——w &
2l e Q I'SHEAR STRENGTH P.S.F. wp w, 38
ELEV. Y w s s et @ 3! Remarxs
CEPTH DESCRIPTION L - o 2 &
3 I L = I WALER GONTENT % Y
351.4] Ground Level » a| “ p.c rPr.Sa,51.C1
Topsoil - Brown | % <
1.0 Clayey silt with /? 2 |ss 8 3 o
traces of pand, stiff]
to hard. % \
o 3 |ss |37 ) o—

Orey~brown to grey.

ss |22 Yy 3u3.1
\ ¥ 8.3

340.4 5 |ss 13349 \ o 9 33 4o 8
11.0| Sand & Gravel with 3ko <
traces of silt & clay_.j,: p BY j?% \
Grey. : Ch RC oo
336.14 7 Very dense. o Roe
w17 185 [10ofs ) 21,39 30 14

15.0|Gravel, sand & silt,
‘ with traces of clay

[
'l
and oceasional 8 |BX [

boulders up to 10" (oo RC [Rec.
(glacial t111) o2 Fy—tgs—Toe g o 3350 (1)}
o .
o 330
of 10 BX | 6%
Very dense. _f;_g:_ RC | Req
:D:-'”
o5l [BX 5%
L) RC [Rec
:‘7,.3 s
'O,:D'
%
Ve BX [28%
8,h wol12 |RC [kec 320
32.0 Limestone £
Bedrock, Sound, Grey 13 |BX 91ﬁ
RC | Reg
315,91
35.5| End of Borehole
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FORM CB-MT-252

{REV. JUKE 1966}

£3-1825

&0

50

ONTARIO

i oM
- 40 .
H v
(&} 4
-
e ;
:
x :
u f
>
|
[+ t -
= LEGEND
4 BH No. | SAMPLE | symeoL
& 20 ~+
5 2 O
5 3 A
5 5 ®
MH 4 2 X
4 3 A
4 4 [
ML ML | oL
i
o 10 20 30 70 80 90 100
Par Cent
DEPARTMENT OF Miasiways . —
';,»: TESTING JOBNe. 67— F - 110
¥ DIiVISION




ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRAT!ON RESISTANCE 'N': - THE NUMBER OF BLOWS REGUIRED TO ADVANCE A STANDARD SPLIT SPOOM SAMPLER
12 INCHES INTO THE SUBSOIL, LRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DiSTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TC ADVANCE A 2 INCH, 60 DEGREE CONE, FITTED
C THE END OF DRILL RODS, 12 INCHES IMTO THE SuUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION CF SOIL

THE CONSISTENCY OF COHESIVE $0iLS AND THE RELATIVE DENSITY OR DENSENESS 0F COMESIONLESS SOiLS ARE DESCRIBED
M THE FOLLOWIG “ERMS :-

CONSISTENCY ‘N BLOWS/FT. ¢ LB./S2 T DERSENESS ‘N BLOWS/ FT.
VERY SOFT o -2 o - 250 VIRY LOOSE C -4
SOFT 2 - 4 250 - 300 LOOSE . 4 =10
FIRM 4 - 500 - 1000 COMPACT 10 - 30
STIFF 8 - 15 1000 - 2000 DENSE 30 - 50
VERY ST:FF 15 - 30 2000 -~ &000 VERY DEWSE > 50
HARD > 30 > 4000

TYPE OF SAMPLE

5.8 SPLIT SFOON T W TH!?&W.‘-‘\LL OPEN
WS WASHED SAMPLE TP THINWALL PISTON
58 SCRAPER BUCKET SaMPLE 0.5 OESTERBERG SAMPLE
A8 AUGER SAMPLE F.5 FOIL SAMPLE

Cs. CHUNKX SAMPLEL R.C. ROCK CORE

57 SLOTTED TURE SAWPLE
PH SAMPLE ADVANCED HYDRAULICALLY
P.A. SAMPLE ADVANCED MANUAL ¥

SOIL TESTS
Qu UNCONFINED COMPRESSION LY. LABORATORY VANE
Q UNDRAINED TRIAXIAL FV. FIELD VANE
Qcu CONSOLUIDATED UNDRAINED YRIAXIAL [ CONSOLIDATION
Qd DRAINED TRIAXIAL S SENSITIVITY
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ABBREVIATIONS USED

IN_ THIS REPORT

SOIL. PROPERTIES

UNIT WEIGHT OF SOiL {BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

UNIT WEISHT OF WATER

UNIT DRY WEIGHT OF SOIL (DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

%,
SPECIFIC GRAVITY OF SOLID PARTICLES O = £
S
VOID RATIO
POROSITY

WATER CONTENY
DEGREE OF SATURATION
LIQUID LIMIT

PLASTIC LiMiT
PLASTICITY INDEX
SHRINKAGE LiMIT

-wp

LIQUIDITY INDEX = %

P

W —w

CONSISTENCY INDEX = —b "
P

VOID RATIO IN LOOSEST STATE

VOID RATIO IN DENSEST STATE

DENSITY inpeEx = Smax 7€

€mox ~ €min

RELATIVE DENSITY D, Is ALso useD

HYDRAULIC HEAD OR POTENTIAL Y
RATE OF DiSCHARGE

VELOCITY GF FLOW

HYGRAULIC GRADIENT

COEFFICIENT OF PERMEABILITY

SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE n_—_Ae_T
(1+e)Ac
COEFFICIENT OF CONSOGUDATION
Ae
COMPRESSION INDEX = —e———r—
Dlog, O

Cyl

TIME FACTOR = dz’ {d, DRATNAGE PATH }

DEGREE OF CONSGULIDATION
SHEAY STRENGTH

EFFECTIVE COHESION )
INTERCEPT IN TERMS OF

EFFECTIVE ANGLE OF EFFECTIVE STRESS
SHEARING RESISTANCE, | T¢=¢' + O tan ¢
OR FRICYION

-
APPARENT COHESION
iN TERMS OF

APPARENT ANGLE OF TOTAL STRESS

SHEARING RESISTANGE, N .
OR FRICTION TesCyt O lon g

COEFFICIENT OF FRICTION
SENSIVIVITY

loge @
logwa

SXOomMmEey o3 Qq e MmMETE <G

o™

=

)

GENERAL

= 31416
BASE OF NATURAL LOGARITHMS 2-7i83

orR Ing NATURAL LOGARITHIs OF g

OR 10§ @  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 STRAIR

SHEAR STRAIN

POISSON'S RATIC { L IS ALSO USED)

MOBULUS OF LINEAR DEFORMATION { YOUNGS MODULUS }

MCOULUS OF SHEAR DEFORMATION
MODULUS OF COMPRESSIBILITY
COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION

OF FRESSURE
ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIGUS
SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS

ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS CGEFFICIENT USED WiTH A SUFFIX ABPPLYING
TO SPECIFIC GRAVITY, CEPTH AND COHESIOM ETC. IN THE

FCRMULA FOR BEARING CAPACITY
MODULS OF SUBGRADE REACTION

SLOPES

VERTICAL HEISHT OF SLOPE
DEPTH BELOW TDE OF SLOPE TO HARD STRATUM
ANGLE QF SLOPE TG HORIZONTAL




DEPARTMENT DF HMiGHMWAYR ONTARID

MEMORANDUM |
Ta: Mr, A. G. Stermac, Fram: Bridge Division,
Principal Foundation Engineer, Kingston, Ontario.

Laboratory Building,
ownsview, Ontario Dare: November 22, 1967,

Gum Fire Ree. in mgeLy vo
Sussent W, P, 67-56, Site 11-150, St, HxLaare Rd. Underpass
Highway 401, District 8
Jok Ao 7-F-40

Wz are sending to you herewith 2 copies of Bridge Site
Plan E-3766-1 together with Preliminary Structure Site
Report. The proposed location for the subject structure
is marked in red on the plan.

We will be pieased to have vou arrange for foundation
investigationof this site and to receive your report in
due course,

Tt

A, Fisher

For: Gavin Scott, P.Eng.
Regional Bridge Location Engineer

JAF/GS/nl

Encls,

Original letter & 1 copy of Plan E-37686-1 & Site Report to:
isridge Office Files Section - {Mr. S. McCombie)

c.c. and 2 copies of Plan & Site Report to:
Mr. A, G, Stermszc
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#X DOWN WOV 27/67 305P VR _ |

KIND 3 E A CASH DIST ENGR ATTN R J SIM

CoPY TO _ OTET
KINR & J GRUSPIER RGR MAT ENGR

RE HILLAIRE ROAD UNDERPASS NWY 40! DIST 8 wPE7-59 WJ67-F-110

THE FIELD WORK FOR THE ABOVE MENTIONED PROJECT VILL COMMENCE ON WOV 2§{,?
THIS IS FOR YOUR INFORMATION g

R DEVATA MAT AND TEST DIV
FOR & G STERMAC
=8




401 & Keels Btrest
Downaview, Untario

Zanadlian Longyear
35 Srydon Irive
Zezdals, Unteric

Dagy 3ires

Thiz iz to conflirm our rogusst o November 24, 1987 for
the supply of 2 Mamond Dplll together with all necassary
equipment, as specifiaed under the tsrms of our Contrsst
Agreemsnt, at Trenton, Onisrle,.

Thig project bsars Job Humbar 87-F-110.

Iours truly,

Mlist B, Devata
Supervising %ﬁﬁﬁ%&i@ﬁ Znzineer
fors &, T. Btarmac

T g ,.»f - 4 e S 2 -~
Frineipal Foundastion Ingsinge

A, Homings
Foundkion Files
Gasnespal Fllas

w
[+
"



DEPARTMENT OF HIGHWAYSH ONTARIG & ) @ ; —

MEMORANDUM
5 Ta: Mr. A, G, Stermac, P. Eng., From: Bridge Division, g
Principal Foundation Engineer, Kingston, Ontario.

Laboratory Building,

Downsview, Ontario.

Our FiLe Rer.

Dare: Februery 6, 1968,

In REPLY 7O

SusuecT:

W.P, 67-59, Site 11-150, Proposed Crossing at
St Hilaire Road, Highway 401, District 8

Attached herewith please find copy of Plan E-3766-1 as
revised January 1968. You will please note that, whilst
the physical location of the proposed structure is in
accordance with our original proposal for your foundation
investigation, there has been a modification to the chaine
age. As your Drawing No. 67-F~110A will appear in the
contract documents as Bridge Drawing D-~6438-2, we

would be pleased if you will make the necessary revisions
to the chronoflex,

Please note that there appears to be some difference of
opinion as to the proper name. It is our belief that
Engineering Surveys have made a reasonable research
of the name and that it should be spelled with one '1",
as shown in our subject heading.

L Lz * ‘5 oA

S ’L’A—‘Jk\_;\\ _

Gavin Scott, P, Eng.
Regional Bridge Location Engineer

GS/nl

Encl,

c.¢. (no encl.)
Mr, W. Lin

Bridge Office Files Section



2 351.5 15+58 | 205 LT
351.2 14 +41 | 21.5" RT
351-4 13+95 | 23.5" LT,

— MOTE -

The boundaries between soil strato hove peen established only ot
Bore Hole locations. Between Bore Holes the boundaries are assumed
trom geclogica!l evidence and may be subject to considerabie error,

e S ("3/'@; E;.:—l S;m%':
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DAYE BY DESCRIPTION
DEPARTMENT OF HIGHWAYS -~ ONTARIO
MATERILLS B TESTING OJIVIZION - FOUNDATION SECTION |
A9 3 r',‘(x;; T2 |
ST. HELAREE ROAD
[ ROAD ALLOWANCE BETWEEN (0TS 6 &7 )
KING'S HIGHwaY NOo. 401 pisT.NO_ 8
co. HASTINGS
Twp_ SIDNEY wroe & 7 con_ i
BORE HOLE LOCATIONS & SCIL STRATA
SUBMD. W. H.| CHECKED - - | WP NG 67 - 59 {MBT DRAWING KO

!
]

P AT = B 110/
DREWN G P, |CRECKED - | J0BNO 67 - F - 110 O/7 = 1 He

DATE 1¢  JAN. 1968 {sime no < "BRIDGE DRAWING NO.

7
APEROVED Avwmﬂaq CONT. NO.
| NN -ivis- fcbfvsbmmiaibaioh B
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ir. S
Bridge
Eridge

c¢c: Foundations Files (Rm. ilO)rﬂ

Hs Lavis,
Zpg laeer,
Division,
31’:3;% o

Attantion: Ur, 8, fclozbis

BRI AT TIPS NE T RIT AT O
FPOTHDATION LIVESTIGATIOY ¢

3%, Eilalire Hosd

Poundatlon Sestion,
Ratexrish & “&stiﬁg iVeq
Heos Iﬁ?; -wabt hlég.

Pebraary 15, 1568

% ;:,

{Hoad Allowasnce Detween Lotz & & 7

ey

Tove of Sliney, ge. of Hantlings

Sistriet So. 8 aaiﬁgatﬁni

NEE 3 ol 3 A B
EFT S 3?«?*1}.*} -

Hody :3?"'5

ey ol s ¥ o)
e E a.'aii‘aé}:fd -
oo B st bt Sl

1. Zore Log Susets {MNo's 1, 2, 4, mnd 3

Z2e Drawing 50. 67-F-1104

«PLOr o imsariing the sttached, revissd logs and
drawing in your gopy{s) of the above meniionsd report,
zould ygou zindly delete and dastroy the exisiing ones.

Thane you.

Ze i. Dmvizm {23
e &, Tregasies
BITEN

ion

e P e ey § A
HG FOORLATIOH




Department of Highwe: = Ontario
P g

Copy {or the inforr:ation of




Foundations Files (Rm, 110) 5}

(i

Hr. C. 5. Grebski, Poundation Ssction,
Arifze Design Bnginsar, Haterials £ Testiog Div.,
Eridges Divislon, Hoow 107, Lab, Bldg,
Admin, Bldg,

areh 14, 1963
s

oy

S

™S

3t, Hilaslre Hoad Underpass

ﬁztég J?“?":}} - ‘Ji?e 11 1",3
igi}"*ﬁ"“‘ UG -

District Yo, 3 {Eingston)

#2 have reviewed your rrslininary Bridge flan
Srewing D=5833«F for the above namsd trne*ur and subszit
the following comment

The piles Tor the bridge abutmsnls appear ta
terzinzte at different 2levatlions than those lndlextz
in our Founiation HRepor® No, 57-F-112. The sbutm:@nt ;ilﬂﬂ
should be driven to approximste Zls~, 3335 for the north
ashutment and Slav. 32¢ for the south shutment.

,f;if@gnﬁ
gn i Massrs, 5, Helonbis
G, Seott
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