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FOUNDATION INVESTIGATION REPORT
: For
Proposed Underpass st the Crossing of
Baker Boad and Q.E.W.
District No., 4 {Hamilion)

WoJ, 67-F=96 =  W.P, B45-65

1. INTRODUCTION:

The Foundation “rction was reguestrd to carry out
an investigat.on for the proposed underpass at the crosslng
of the Quesn Elizabeth Way end Bak.er Road in the Twp. of
Willoughby, County of Welland, Ontario, Th¢ request was
contained in a memo from the Bridge Location Section ‘
(¥r. W, S. Melinyshyn, Begional Bridge Loecation Engineer},
dated September 8, 1957, 4n investigaticn was subseguently
carried out by this Section to determine the subsoil conditions
existing at the site,

This report contalns the results of the investigation,
‘together with recommendations pertaining to the foundations
of the new structure and the stability of the approach
 embankments, |

2. DESCRIPTION OF THE SITE AND GEOLOGY:

The site 1s located about seven miles northwest of
Fort Erie. At this location, the Queen Elizabeth Highway grade
is about 4 to 5 f£t, above the surrounding ground surface
elevation with & small gradient towards Fort Erie. The highway
sonsists of four paved lanes with a median strip and sssociated
gravel shoulders. Along each side of the highway there iz a
wide drainage ditch, 2 ft. to 3 ft,. below the surrounding ground
surface slevation, The grade of the existing Bake» B4, iz at
about the same elevation as the surrounding ground level. The

immediate avrea 1s generslly flat fermland with some farm
builldings towards the east.

cent'd. /2 ...



' ;lsamplers conf ermed to ths reqniremeats of the Stanﬁard Penetrationff
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2. DESCRIPTION OF THE SITE AND GEOLOGY: (cont'd.) ...

‘Physiographically, the site 1s located in the *Haldimand.
Clay Plain.” Based on available geological information, it is
‘known that the overburden of this region consists of lacustrine
clay deposited in glacial Lake warren, formed during the retreat
of the last continental glacier,

3. FIELD st‘LABQRATGRY WOEK: ,
Four boreholes and four ﬁynamie cone peaetration tests .
‘were earried out during the course of the recen fleid wcrk : :1ﬂiﬂl
~In additimn, twa boreholes and two dynamic cone penetration tests '
were carried ocut ‘by H, Q. Golder and ASSOﬂiates Ltd., during :
- Aug, 1966, for praliminary 1nvestigatier purposes. Bering was 7"“ -,
"kachieved by meana of a ecnvantienal diamond &rill adapted fer‘, e
. 801l samgliag pﬂrpases,k Samples were recovered at Tequired >
f depths 1n 2= inch O, B sp11t~speou samplers whieh were hammered :
_k:¢ntc the aail, or in z-iach 1.0, Shelby tubes wﬁicb were manaally
ﬂﬂpusheé 1nto the soil. The methad of driving the split»speen

Test. The same method was used to advance the cone in the 3;" V~'fk,_4
,dynamic ccme penetraticn test Where passihle, field vane tests Jf[]s}
kwere carried oat at varicus depth intervals in arder te determine ol
the undrained shear strength cf the cehesive strata. Bedrack was ; S
, prcven in four borehcles by ebtaining BXT size raek éore samples. ';
During sampling and drilling eperatians, detailed logs af thb f‘“kf
‘barings were made which described drilling and sampli ng t«‘3a'.:l‘u’:&.'u:m,es,p
| soil types eacountered, and groundwater cenditions.,'

‘The locations and elevations of~all borings‘wére
surveyed in the field by personnel from the Central Begion
Engineering Surveys, and are shown on Dwg. #67~F-G64, together
with the estimated stratigraphical prafile¢

All samples were subjected to a careful visual ﬁ £
inspecticn in the 1aberatory prior to any tests beiﬁg carrie& outf?“‘_

Ga’lt'dc /3 oon:‘k’
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3, FIELD AND LAPORATORY WORK: ({(cont'd.) ...

Pollowing thls inspection, tests were carried out on certaln
samples to determine the following physical properties of the
various =soil types:

tterberg Limits
Natural Molsture Contents
Bulk Densities

Grain-Size Distributions
Consgelidation Characteristics
Undrained Shear Strengths

The resulis of these tests are summarized and plotted
on the Hecord of Borelog sheets contained in the Appendix of
the report,

On damyletian of laboratory testing, the various szoil
samples were classified as to type and consistency, or relative
‘ deasity, in genera}., acgording to the Unified Soil Classification

g System {Oct. 1963]).

%, SOIL TYPES AND CONDITIONS:

4,1} Genersl:

Subsoil at the site consists of 38 ft. to 45 £t, of
hard to soft silty clay followed by 3 ft. to 7 ft, of a very
stiff to hard or very dense glacial till deposit underliain by
shale bedrock at a depth of 44 ft. to 49 rt,

The boundaries bhetween the warious scil strata are
shown on the Record of Borelog sheets conitalined in thes Appendizx
of the report. The estimated stratigraphlcal profile. shown on
Dug. #67-F-964 is based upon this information. From ground
level downwards, the different soil types are deseribed in
detail as follows!t

econtid, /b ...



4, sorL TYPES AND_ QONDITIQHS*' (contrd.) ...
4.2) Silty Clay: e |
~ This deposit was encountered 1n all boreholes
1mmediately below the graund surface, except in boreholes

#2 and #3 where a thin cover of 3 ft, to &4 ft of f111 m&tarialV 5
(mixture of sand and- gravel) overlies the silty clay depesit.

- The tnickness of the silty clay layer varied from V
38'ft in hcrehsle #ﬁ-to 4 ft in borehole #3. The material
is essentially cohesive in natnre, generally consisting of
silty clay with & trace of sand and oecasional gravel The -
sand and gravel content appears to be . increasing with depth., ,~'”
This depcsit contaias occasicnal 1ayers of elayey silt and: clay.‘

Physiaal properties of the material as determined f am;j
laboratcry tests, are summarized 1n‘tabular form as. followa.~,;‘..

; Upper Zone : : e
Desiacated Crust ~ Lower Zone .

: Bulk Denslty e 118 < 12a~ b e e
| Li@ui?%%imit ‘_,§§L) b ' 37;¢; 50*, ol s

. ‘ Plastﬁ(.%}l:inﬂ-t - : {HP} | g - 20-, 23 . 16 -29 ‘5

Moisture Content (W) | 20- 28 | 2544
(%) ,_ | ; LR
Undralned Shear = i e
Strength  (c,) 1 2500
(p.s.f.)} S ‘ ‘ . ; :
Sensitivity (S,) | - ; 2- 5

.

300 | 00 - 1600

INt Values : ; - | 11 - 43 : 6 - 11
The Atterberg Limit tests listed above are summarized

on the Plasticity Chart sppended to this report., These inﬂicate‘ 

that the silty clay is 1norganic and generally of intermediate
plasticity.

cent?do; /5 oo,
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4, SOIL TYPES AND CONDITIONS: [ cont'd.)

Fa)

b,2} 2ilty Clay: (cont'd.,}

The undrained shear strength resulis indicate that
the consistency of the stratum varies rom very stiff immedistely
below the desliccated crust, changing to soft to firm with depth,
The consistency of the crust varies from hard to very stiff,
The Standard Penstration tests ecarried out, corrcborate the
consistency pattern given above,

4.3} Heterogeneous ¥izture of Clayey Silt, Sand and Gravel -
or Silty Sand with Gravel {(Glacial Till):

Hnéerlying the s11lty clay stratum between elev, 536
and elev, 542 is a deposit of glaclial till varying in thickness
from/j ft “in B,E. #3 to 10 ft. in B.H. #1. The matrix of the |
tili is quite variable acrcss the site, 'In general, the deposit |

’ s cemgcsed of a granular mixture of silt, 'sand and gravel with | {
o  traces of clay. Ocsasional boulders up ta 6" # were encountsred
S ‘below elev. 5?9 in B.E, #4, , ' ‘yf

Standaré penetraticn resistance or *H' valunes of

20 blows/ft. to 126 blows,/7%, ﬁwnerally ;ncreasing with depth,

were ob*erved in thia material Prom these values 1t is estimated
that the consistaney of the cohesive pa“tien of the till stratum
f,varies from very -stiff to herd, whereas the relative density of , :
+the grenular portion is very dense. Typical grain-size distributian- 
curves obtained from the samples of this deposit are ineluded in o
the Appendix of this report.

4,4} Shale Bedrock:

Shale bedrock directly underiies the glacial i1l 533081bo
The bedreck was proven by drilling 3 to 6 ft, of BXT core in
B,E.'s #1, 2, 3 and 4, Boreholes #5 and & were termirated only
after refusal to augering was met; it i1s inferred that this
ocourred on the surface of the sound bedrock, The bedrock surface

cont®d. /6 ...



£: . ,,? te 1& ft helcﬁ the existing ground surface.;_

- ag SQIL TYPES AND COKDITIGNSo (cont'd Voast
& L) _z@gngggg;ggg. (cont’d Vs

across the site varies from elev. 531 to elev.‘533 - 1. e.§ snme
: 4& to 49 ft, below the existing ground surfaee, The rock core-
'obtained, shows the rock to be shale with gypsum 1nc1usions,~w ,
The upper 0. 5 to 1. 5 rt. of the bedrock was. fcund ‘to be weathered :

and below this, it appears to be gener&lly seund wi*h recovery
ranging ‘from 66 te 90%, ‘ f ~

-557 GRQGND@ATER convzmzoxs«

water 1eve1 ebservations carried aut during the period
of *he field anvestigatien, indieate that the water 1eve1 in the
; boriags ranged from about elev. 505 ta elev. 5?0, which 1s smme‘

The &xact water 1evels ebserved during h ktiméfﬁfftheﬂ f
i field\investigntieq,;ara shewn on *Hﬂ;“*h’es rawiﬁgﬁ+855Wélip~

B A

k~7as on the bereh@le logs (éppendix I)-;f o

g stcassxeﬁ aﬂs EECSMMENDATIOHS' o
| 6 1) Cene;al' "°

: , It 1s prageseﬁ to aanstruct an underpass strusture to o
ﬂarry Baker R&. Gver the Qusen EY izabeth way. Present prOQOSalsl; ’¥fﬁ
;‘Gall for & four-span (65'~103'*103'~65'3 strueture with approachfffffff
Cfills having a: maximum height _about 21 e, above the exi&ting

Q.E W, grade. ~ ;

nubsoil at the site consists of & dep08&t of hard to
soft silty elay, some 38 to Lb ft, thick, follqwed by 3 to 9 ft.
of glacial till deposit. ,Tbe‘ti 1 is;kinktura,~underlain By
_shale bedroeck approximately,&@;to L ft.:below‘ground'surface,_

(.‘cht'd. /7 a.;
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6. DISCUSSION AND REOMMENDATIONS: {cont'd.) ...

6.2} Structure Foundations:

Since the upper 15 to 20 ft, of subsoil consists of
a hard to very stiff silty clay, conditions are favourable for
spread footing support and, in the case of the proposed plars,
it 1s recommended that the footings be placed some 4 Fit, belcw

the existing ground surface, with an sllowable bearing pressurs
of 2.5 t.58,f.

The propesed abuiments may be gﬂastructed within the
approach fills; two alternative methods are given for the
‘foundation support of the abutments:

1) Abutments can be founded on spread footings

founded cn a compacited granuler {(G.B.C. Class vAY) material'using
a safe bearing'presgure of 2.0 t.s.f. The granular fill should
extend fer a horizontal distance of st least 10 ft. from the

focting sdges in the plane of the focting tops. This portion
of tbe £111 should be bullt with siée slcges of 2:1, The
remainder of ths 111 sheuld be cemple+ed to about profile grade
jfor & distance of about 50 ft, behind the abutments before
,reeexnavating for the abutment footings.

11) Abutments can be supported on 12-3/4" O.D. closed-

end pipe piles driven about 10 ft. into the upper desiccated
 zore of the silty clay stratum - 1. e., to about elevation 568,
For piles driven to this depth, a design load of 20 tons per
pile can be used,

Care should be taken to easure’that nd bouldery f£ill
i1s placed at the locations through which Piles have 1o be driven,

It is estimated that the settlements of the za2butments
for the above alternatives will be of the same magnliitude as those

of the approach fills - i.e,, about 5 inches - as described.
elsewhere in this report,

cgntng /8 @ &=
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8. DISCUSSION AND BECOMMENDATIONS: (cont'd.) ...

6.2} Structure Foundations: (cont®d,) ...

No major dewatering problems are anticipated during
the construction of the pier footings, in view of the low
permeable nature of the subsoil; however, care zhould bhe taken
to prevent softening of the subsoil of the foundation lavels
by the surface run-off, In this regard, it is recommended
that the foundation base be protected by pourinz s mat of
lean concrete as soon as subgrade level i1s reached.

An analysis, based on Skempton and Bjerrum'sﬁ zethod,
has been made to estimate the consolidation settlement of the
foundation subsoil due to the pler footing and embanikment loading,
It is assumed in the computations, that <€¢= 0,5 for the upper
crust and A4 = 0.6 for the lower portion,

Results of the analysis are summarized as follows:

&
Skempton, 4. W. and Bjerrum, L. -

"A Contribution to the Settlement Analysis of
Foundations of Clay" -

Geotechaique -~ 1958, p, 148,

sont'd. /9 ...
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6, DISCUSSION AND RECOMMENDATIONS: (conttd,) ...

6.2) Strusture Foundetions: {(cont'd.) ...

1}  Ultimate satilements at the

2nd pler locations a 27
Induced by embankment loading UL
{footing size 7' x 457}
Total 3#
2} Ultimate settlement at the » .
centre pier loeation &= 2
{focting size 7' x 40!')
3) Ultimate settlements at the
abutment locations A

{Induesd by smbankment =
21-ft, height - 35-~ft, width at
the top with 2:1 slopes)

These Tigures represent the fotal long-te 2
consclidation settlement, of which eighty percent should
ocour within about 10 years., FPFifty percent of the settlement
should take place within a 2 - 3 year perlcd, and approzimately
thirty percent within one year.

In addition to the aforementioned consolidation
settlements, there will %e elastic or immediatz settiements,
It can be assumed that elastic settlements will take rlace
during and immediately after construction,

If the footings and approach embankments zre con-
structed at the same time, the maximunm differsntial rettlements
between the centre and end piers will bs in the order of 1Y,
The maximum differential settlement between the end plers and
the abutments will be in the order of 2%,

contid, /1{} de
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6, DISCUSSTON AND BECONMMENDATIONS: (oont'd.) vce

6.2} Structure Foundatlions: {(cont'd.)

The differential settlements could be reduced by
constructing the approach embankments well in advance of the
construction of the structure foundstions. For example, if
the approach filis are constructed 12 months prior to the
construction of the foundations, about 30% of the comsolidation
settlements will take place during this period. Conseguently,
the differentinl settiements between the centre riler and end
plers wi.l »» ir the order of 0.5 to 1.0 in. The differential
settlements between the end piers and the abutments founded in
the approach fills will be in the order eof 1.0 in.

L]

The total and differential settlements between the
pier and abutment foundstions could be sliminated by supporting
the foundations of the entire structure on and-bearing piles
driven to bedreck, Such piles would be of the order of 4l tgo
49 rt, long at the pler loscations, The iocad carryinz capacity
 of the piles will be dependent on the pile section used; for
'examplag 2 14 BP 74 steel H-pile could pe design~d for
- 90 tons/pile.

6.3} Aporosch Embankments:

The propossd approash embankments wlll be of the order
of 21 ft, above existinz ground surfsce, No stabllity problems
are antlecipated for embankments constructed of properly cuompacted
£111, and with standard 2:1 glopes,

7. SUMMARY:

A foundation investigation for the proposed structure
at the crossing of Baker Bd, and the Q.E.W, is reported,

Subsoil at the site consists of 2 depoelt of hard to
soft silty clay followed by a glasisl ti11 underlain by shals
bedrock at 44 te 49 ft. below the ground surfacs.

cont'd, il ...
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7. SUMEARY: {cout'd.) ...

Piler foundations for ths structure should be supported
on spread footings some 4 ft, below ground surface where & gafe
hearing pressure of 2.3 t.s,f,. can bs applied.

The abutments can b founded: i) within a zone composed
of properly compacted granular fill using an ailowable besring
pressure of 2,0 t.s8.f., or i1} on 12-3/4" 0,D, closed-end pipe
plles driven about 10 ft, into the hard silty clay; the allowable
load per pile will be about 20 tons., The asnticipated settlement
of the structure foundations and approsch £ills sre discussed
in the section, "Dlscussion and Recommendations™.

As an alternative, the entire structure can be supported
on steel H-piles driven te bedrock, as discussed in the report.

Ho major dewatering problems are antisipated for the
pler footing excsvations,

‘H& ‘ k‘ Ko stability problems are anticipated for the approsch
- ' filis with standerd 2:1 slopes.

8. MNISCELLANEOUS:

The field work, performed duving the period lctober &
to 18, 1967, was underiaken by ¥r, P, B, Schnabel, Project
Foundation Bngineer, who 2lso prepared thls repor .,

The equipment was owned and operated by Dominion Scil
Investigation Litd,

The work was carried out under the general supervision
of ¥Er, ¥M. Devata, Supervising Foundation knginser, who also
reviewed ihis report.

December, 1967
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GEPARTRHENT OF NISHWAYS - ORTARIQ B
MATERIALS & ING D 15 RECQRD OF QOREHQLE MO. 2 FOUNDATION SECTION .
LHT7 R0, T W e & ~ 3 . ’; 1 . ailod
Jop __L7-F=06 Location _ S-E W, = Baker Rd, L1 + 60 197 It oR1GINATED BY _ TBS
N <, iyl
w.p.__ k505 BORING DATE Oct, b - 6, 1967 compiepny . B
DATUM Gg};_&_’_gtir‘ BOREHOLE TYPE 1‘]&3}1}301“:?315’ CHESKED EY%
. DYNAMIC PENETRATION RESISTAMCE LIQUID LIMIT wy
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Hard o soft. % T W ] seo
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4.5| Het. mixture of P o i < A S . o 81.55:31.12 .
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ravel. {Glacial 74110 '
gravel. {(@lacial Tillje e oy
. D
5324 Hard LS R N o foi X

520.5 [Weatherad Bedroot _1%‘/{
b6.0]Seund beerock 7 ByT | 859 830
Shale with gypsus i3
528.0(inciusions RC
121,90 End of Borenole
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CEPARTHERY OF HIGHWAYS — ONTARIO
MATERTALS & TESTING DIVISION RECORD OF BOREHOLE NO. 2 FOUNDATION SECTION
JOB 57 =Fui rocarion . Ge£. 9, = Haker Bé. b1 + 1h 14t R ORIGINATED BY PBS
w.p.__ BhE-65 BORING DATE Gk, 13=17, 1967 compiLgp v __FBS L ;
2 ot ;:’
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GFFICE REPORT ON SOIL EXPLORATION

DEPARTMEWT OF HIGHWAYS ~ ONTARIO
MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 3
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FORM OB-MT-126 OFFICE REPORT QN SOIL EXPLORATION
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BEPARTHENT OF MIGHWAYS - ONTARID RE "
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sand and eceasional N ECEY o
gravel, -
/ 2 38 27 5?0 o SERE Y v 569.3
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£
/ 560 ¥
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» {Glacial Ti31} (wigh J0 131188 [ 20 0 4 ‘
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; Shale with gypsum  |[4h 13| BF% 365 £30 51.37,01.52
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i ! FORM OB8-MT-126

-

TR

wadte &% T

i it

EE-ABAG

OFFICE REPORT (iN BOIL EXPLORATION

DEPARTHENT OF HIGHWAYS - DHTANID
MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. ¢

FOUNDATION SECTION -

SRR AR AR

J08 _G7xF-95 LOCATION QB W, = Bajer R 32 239 Ly B, ORIGINATED BY __FBS ;
w.p, __Mhi5-60 BORING DATE August 2425, 1967 comMPILED BY ._____FBS
0ATUM .. Coodatin BORENOLE TYPE Powrer Auger CHECKED BY
N DYNAMIC PEMETRM’!ON RESISTANCE LIGUID LIMIT )
SO PROFILE SAMPLES | w |BLows/rooT . - PLASTIC LT p -
5! o 3 9 0 g0 po oo WATER COMTENT ~ew w i
P 1! 8 {SHEAR STRENGTH P.S.F. wp w wi 28 .
ELEV. \ wl B Wb . 1 ofQuick Trisxial e © Wl pEmARKS
= DESCRIPTION HEIR RN T T 8
IR R ield Vone WATER CONTENT% | ¥
275,90 & al = 400 800 2200 1600 2000 0 W fo PC.F
0.0f Silty clay, trace of % L 55 |4k !
sand and oceasional / -
88 121
gravel, 570 T~
—
/ A._1ls85 420
y565.2
7z N
™ P
2 N - i
Yery stif? to fimm, 250
g Ss 13
| B ® fro—
50
/ 550 425
/ 7188 7
/ ®
iR
2
) Sho +
/ i s
536.2 .58
L2.08ilty sand with some e
o & trace of clay, ga
32:2 {Very dense, mlas:;_al TikiPiig lae L1000
“1630.7 | Weathered Sedrock 3
1 17,5 | Snd of Borehole 4
Refusal to augering
Probably bedrock
O
15O-5 E S’ﬁra“iri
10




‘. FORM O3-MT-128 OFFICE.. REPORT ON SOIL EXPLORATION

ss5-4546 ° a ‘

OEPARTMEWT OF MIGHWAYE - ONTARIQ -
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE MNO. 6 (Golder BEFIB) - roUnpation SECTION:
| o8 _&7=F=06 LocaTiON B0 = Raker Bd, M)+ 58 mor B, ORIGINATED BY . TBS '
w.p. liligess BORING DATE August 2125, 1967 COMPILED BY
oatum. Ceodeltic __ gomeWoLE Type __Fower Auger Bovdng CHECKED av__..géﬁ/
SOIL PROFILE SAMPLES QYNA%MIC PENETRATION RESISTANCE LIGUID LiMIT "L
— 1w |8LOWS 7F0o0T - PLASTIC LIMIT wp
; 5 gl 2 60 80 100 | waTER CONTENT-——w v
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PR &l 5 g 2 WATER CONTENT®% | ¥
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o
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CUFORM OB MY T

REV. APR: W&S

85474 O

UNIFIED sOi

LYSTEM -

CLAY & SILT

CLASSIFICATION

SAND

GRA

EL

Eine

Medium

] Coarse

fine

Coarse

100

DEPARTMENT SIEVE DESIGNATION

100

o ——

60.50. 40"

30

20

108 L

Bt o B

 —

16
oo

%

%cv ]n‘ 1}’2"\ 2:: 2|/2

A
V]

20

N
80

70

30

~N

iy

&0

40

50

50

LEGEND

40

zZw

|SAMPLE

PERCENT PASSING

40,

ao

‘. 2 : M 5. i o oss
pegones - 70

20

AR INY IN]

80

10

I

TTT T

LT

- 001
-002
003t
008
008
-+ 01

o
o

L L1
[ IR AP o 0‘ ;
e

GRAIN SIZE IN MILUMETEPS .

A I SRR L

|

1020030740 .50 6070

100

RETAINED

~PERCENT

-390 "

'DEPARTMENT OF " HIGHWAYS
MATERIALS and
TESTING
DIVISION

| onrario

GRAIN SIZE DISTRIBUTION
CLAY o

SILTY

i 0B No. 67 - F

|we o 445 - 65

-96




FORM 0B MT-A7

‘ﬂEV. “APR, 1968 .
$5.414 i

CLAY & ST

UNIF!ED SD!L CLA‘iSlFIQAYION SYSTEM
‘ SAND :

“GRAVEL

Fi’na [' Medium ‘ l Coarsé

Fine -~ l Coarse

100

DEPARTMENT SIEVE “DESIGNATION

270200 140100 0 T60E0 407 2307 S0 s T 08 Lo

%R % T

]yzu ; \f 23,;

3

e

h«“"—“; ’ /
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Vi
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/

il

&
.

&0

i e e
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60

40

50
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Hz | -

SAMPLE |
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o002
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004
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02
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0:1 SRR T +0 ] 30 45

W0 20

. 30740 500070
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“RETAINED -

PERCENT

. DEPARTMENT" OF HIGHWAYS
MATERIALS and

TESTING

A2’ DpIVISION
ONTARIO ,

GRA!N SiZ.E DISTRIBUT‘ON
G L A C l A L T 1 L L

WP No. 445 -

65

| JoB No. 67 - F




VORN OB-MT-332

LHEV, WUNE 1963)
65-1624
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40
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30

ci

PLASTICITY INDEX - Per Cant
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: ‘;J;?'

260
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SHEAR STRENGTH vs DEPTH

SHEAR STRENGTH {p.s.f)
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VOID RATIO €
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€o=1811 | } L
\\
N
BORHOLE 1
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DEPTH 31 4°
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ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STAHDARD PENETRATION RESISTANCE 'W': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLEFR
12 iNCRES INTO THE SUBSOIL, DRIVEN BY MEANS OF A i40 POUND HAMMER FALLING FREELY & DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE & 2 INCH, &0 DEGHEE CONE,
TC THE E€ND OF DRILL RODS, i2 INCHES INTO THE SUBSOIL,

FITTED
THE DRIVING ENERGY BEING 350 FOOT POUNDS “ER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENS!TY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED

IN THE FOLLOWING TERMS : -

CONSISTERCY 'N’ BLOWS/ FT. ¢ LB FSQFYT DENSENESS ‘M BLOWS S FT.
VERY SOFT o - 2 ¢ - 250 YERY LOOSE -4
SOFT 2 - 4 250 -~ 500 LOOSE 4 - i0
Fimm 4 - 8 580 - io0¢ COMPACT 10 - 30
STIFF B - 15 igo0 - 2000 DENSE 3G -

YERY STIFF 8 - 30 2000 - 4000 VERY DENSE > &0

@ HARD > 3G > 3000

TYPE OF SAMPLE

.8 SFLIT SPOON T W THN\;WALL QPEN

LA WASHED SAMPLE TR THINWALL PISTON
8B SCRAPER BUCKET SAMPLE D5 OESTERBERG SAMPLE
AS. AUGER SAMPLE F.5. FOIL SAMPLE

<8 CHUNK SAMPLE REC ROCK CORE

ST SLOTTED TUBE SAMPLE
PR SAMPLE ADVANCED HYDRAULICALLY
Pon SAMPLE ADVANCED MARUALLY

SOIL TESTS
Qu UNCZONFINED COMPRESSION L. LABORATORY VANE
Q UNDRAINED TRIAXIAL FY. FIELD VANE
Qeu CONSOLIDATED UNDRAINED TRIAXIAL C CONZOLIDATION
Qd DRAINED TRIAXIAL S SEHRSITIVITY




SEREER

£ 0 o

s AT .

ABBREVIATIONS USED

iN THIS REPORT

S0l PROPERTIES

UNIT WEIGHT OF SoiL (BULK DENSITY)
UHIT WEIGHT OF SOLID PARTISLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SO {DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SGIL

¥
TPECIFIC GRAVITY OF SOUD PARTICLES (= 2,5
w
V3ID RATIO
POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUID LT

PLASTIC LiRiT
PLASTICITY INDEX
SHRINKAGE LiMIT

W W
LIQUIRITY INDEX = —mn e
=3
W~ W
CONSISTENCY INDEX = __»l
P

VOID RATIO IN LODSEST STATE
VOID RATIO IN LENSEST STATE
DENSITY inpEX = Smex "€

€mox ~ €min
RELATIVE DENSITY D, 15 aLS0 uUsED
HYDRAULIC HEAD OR POTENT(AL
RATE OF DiSCHARGE
VELOCITY OF Fi0wW
HYDRAULIC SRADIENT
COEFFICIENT OF PERMELBILITY
SEEPAGE FOAUE PER UNIT VOLUME
- he

COEFFICIENT OF VOLUME CHANGE = -
{i+e)Ac

COEFFICIENT OF CONSOLIDATION

; ) Be
COMPRESSION WNDEX » T
810G, O

TIME FACTOR «

ﬁ{;’j {d, DRAINAGE PATH )
DEGREE OF CONSOLIDATION
SHEAR STRENGTH
EFFECTIVE COKESION |}
INTERCEPT IN TERWS OF
EFFECTIVE STRESS
Ti= ¢+ o ton ¢

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
DR FRICTION J

APPARENT COMESION )
IN TERMS OF

BPRARENT ANGLE OF TOTAL STRESS

SHEARING RESISTANCE
CR FRICTION

N

Te=ty+ o fan é

COEFFICIENT OF FRICTION
SEHSITIVITY

"

leg, o
logea

B RO Mmey g Qg & MR E QSO -

o

oW

2

L)

GENERAL

=3 048
BASE OF MATURAL LOGARITHMS 2 7183

oring NATURAL LOSARITHM OF &
or log o LOGARITHM OF & TO BASE 10
TiME

ACCELERATION DUE TO GRAVITY
VOLUME

WEIGHT

MOMENT

FACTOR OF BAFETY

STRESS AND STRAIN

PORE PRESSURE

HOMMAL STRESS

NORMAL EFFECTIVE STRESS (T 45 ALSD USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAMN

POISSON'S RATIO { 1L IS ALSC USED)

MODULUS OF LINEAR DEFORMATION {YOUNGS MODULUS )
MODULUS OF SHEAR DEFORMATION

MODULYUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE F! '™ TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT 1O 3£ USED WiTH VARICUS
SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUKDATIONS

BREADTR OF FOUNDATION
LENGTH OF FOUMDATION
DEPTH OF FOUMDATION BEHEATH GROUND

DIMEMSIONLESS COEFFICIENT USED WiTH &4 SUFFixX APPLYING
TC SPECIFIC SRAVITY. DEPTH AWD COMESION ETC. i THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLGPE
QEPTH BELOW TOL OF SLOPE T¢ HARD STRATUM
ANGLE OF SLOPE TG HURIZONTAL



“Fa: : t“,s s g,% StEI‘ma\,,
rrineigal Foundation Englneer,
Rot}m 107 :
‘Leb. Bu ildiag.

QATE;:
Attention: Mr., M. Devata,

Qua F:ue Rir

DEPARTMENT OF RIBHWAYE LINTARID

MEMORANDLUM

From:

Bridge Divisiocn,
Downsview, Ontario,

Septemper 8th, 1967.

in meeLy T

= . . .
UBJECT: - Baker 3oad Underpass, L S e e
W.F. “4"45"'\’}5}, Site 31;;_,2}_93 Aok Iy L e L S
Q. E.¥,, District 4,
Herewith are two orints o site plan E-85792 on
which the probable location of footings he o been
merked in red,
Jiease arrange . for-a Toundation inves zi&ab;on of
- sufficienr zcope to enablie us o proceed with the
~design. Nc preliminary site -uveutlgavch has been: made
duve T tne urgency of the ;_u;ebuo
_,,/»\’: ~. 7
. i ; R i 2 1{
"{/&‘rxf,”{;’ AT E‘I«: iug
IR/ cew “d, F. waishe,
attaen. Tor W, 3, ¥elinyshyn,
coo iy Forrest Replional Bridge Location Bnglneer,
A Orowiey :
W A e
B¢y fa/éy
Dee '22{/5 8
A ¢ e .L i P
Flodiprivg PR SRY hrhge g Dt k7
.:; /
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401 & Xeele Strset
Jownsview, Ontarig

Oectobver 4, 1§47

Dominion 301l Investigation Lid,
77 Croeckford Elvd,
Scarborough, ontario

Dear Sir:

This is to confirm our reguest of Ost, 3, 1947
for the supply of a Dismond Drill together witn a8l
necessary egulpnent, as specified under the terms our
Coniract Agreement, at Baker BA. & €.E.¥, near Hiagsre
Palls, Ontsrio, on Qctober 4, 19567.

Tﬁis job bears number £7-F-98,

Iours traly,

/'f ;/) /’ f\‘; i

/o y : i

S Aada
EBDsmi ., Eevé‘{ta

Supervisiog Foundation Engineer
for: As G, Sternmee
Frincipal Foundatioen Engineer
ced H. Xonings
Poundation Flles /o
General Fils



&I A : St@rméc,k

(Princi: al;FOﬁaQ@tiQﬁJﬁ- iﬂeer;
© Roowm 107, ' ‘
© . bLab. blég.

Mz. D. A. Barg, ; ~ : - Bridge Diwvision,
‘Advance Program Enginaer, St “Downsview, Ontariod
‘Progras Section, o e o

Admin. Bldg.

Jsnuary 10th. 1967

COLELH,. - %mi&aﬁ& ﬁi@@r to Port Erie,
&iﬁt:xct %w. :

- The ?auﬁdatiaa Sactisn ©of the Materials aﬁd'Tagtﬁﬁg;;]*
‘Divicion has carried out sﬁaso&‘;anvas&igat ions at ah@ g;ﬁfu
- following structuxe l@ﬁatian$'= g

PR s

‘ﬁaP;‘E53~6%~i . Lyons Cxaax Qaad Xn&ezmbanﬁw

; *&.\4éz*6§" 1 ‘~3@&k Rﬁ&m Mﬂﬁﬁvw k

ﬁ%;F; &%3~6& 3 ’i ﬁmxﬁﬁrt ?aaa Un’$§§a$$  ‘
 w P. 159-64 o VSO&G@ Road Ent&xcha#@ez  .

4

#

: i G : AT SR ]
g W.F. 445-85 ﬁ; Eﬁxex Kaad Lgaas ‘ éﬁ/ *" f}y

st
"“‘wb.m..,w....,. g

“he reporis *n&iuatw that a sumstamﬁiaz amount of aenwclldatiamﬂ
;aett;&meﬁt will occur due to the approach fills. In order to reduce

‘the effect of this on the structures they recommend rr&t cons @exaf‘
tion should be glven to uﬁﬂﬁﬁf%ﬁﬁlﬁ” The amyzeac; umbﬂﬂkwﬂﬁ 3 well
in &dvaﬁcm Qf the %0r5truuvxmn of the br 1@@@&. ‘

structures.
ente and

“it ﬁn@u;é howevar, be borne in ming that
2r Lyune ?rw@a yr%x @ Lt
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‘ Departiment of Highways Ontario
Copy for the information of
S Mr, A, Stermac

Y t/fv“?)‘! BFMM?Z ,
‘{7}’7 i f)\{;} ﬂ/f?/’?%

] 3
{f;/,-,;:’ U?g,?/ Q/;,, Ii}é)» c}‘



Department of Highwavs Ontario

Copy for the information of

Foundation Section

%pg ~&.. Stﬁmt},i {; cg ® @E‘Ehﬁmg
Frimeipal Foundation Engineer, Bridge Office

Room 107, lab. Building
December 22, 1969

Eaker Boad Underpass

9.7 HWiles South of Bey. 2 i I e
4.2, BA5-65«03, Sise B, =219 o

S.E.¥., Districe Ho, 4

Attached Lirewith we ape subiltting the rimal
tridge drawings which show the foundation aesign for
this structure,

Kindly give us your comments at your earliiest

" convenienecs,
C.8, Grebaski,
C8G:rd Bridge Design Engineer
§l$ﬁ$hb

C.2, Foundstion Seectison

W P :‘f ey g 3 et
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— NOTE -
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800 —m o = bl A — 3{4, LT e e 500
| Al REcoRD SBL
o] Fon Toute| 90 - ! e
$60. 3 8/F CONE w — e S
B /W’}/' 7 / oate | v )
570— —— e e e 29| 32 A
7 2 70 5 <
Y 20| % =t 7 SILTY  CLAY 7
60— e e / - / DEPARTMENT OF HIGHWAYS - ONTARIO
. / 4 //9'// TRACES QF SAND & ,/{// 7 WATERIALS & TESTING DIVISWON - FOUNDATION SECTION
S50— — = '/// o] AVEL i
o G
Ve 7, Hard Sof o
] / /Z ; ard 1o Salt 7 BAKER ROAD
o PR AN I L e
I S R I N A o it . N
o o e . fuofer GLACIAL TILL®, Hard or Very Donge 11 UGS WA N, G E W,  riegn
Sound . b : ©0__WELEANDWALAZY —
520— . . ——— - BEDROCK o " 520 Twh,_VWLITTEGHB Y NeAS 0T 182  CON._ -
R i Q[ SHALE wi PSUM I s Ty : - K X
K J TH GYPSUM INCLUSION g K BORE HOLE LOCATIONS & SOIL STRATA
S0 —— | il —_ b ) 510 p T8 1. DRAWING 1.
SUBUD. P 5., |GHECKED v | WE NO_ 245~ 65 -ox] AT DRI §0.
scaLe DRAWN A B. |CHECKED. | JOB NO. 67 <F - 96 -F-96 A
PROFILE lii—— oo 20 2087 DATE NOV 30, 1967 | STEAD THIDSE DRBWING MO,
s ]
REF N® E-4792 SIONT K.




PRINT RECORD
o for_[omrc

TROTICAL GAS G

A = ©DYOTG

LARAICR FONT

@ el

T,

D0 T BLACK OBkt BOy.

= AT ASISE

GOISETZANL..
ANSCRTRACE

DO sTD rmtuy::-y E=INI

ST,

PATLRE PRISHED
C(PA‘\\"

RS EEA1-N
Bl Lub”EEc,EﬁuuB

SELE

as’ 4’

> 440 Q(S"_:

- :
B_ ’i‘ﬂﬁ‘:?&f‘

‘Ao

LELJE.HEF Rl SRV ST
PEOTLCTION - B

S ALE: =20

"leone. wearwG
z\, SURPACE

FisEs GrRane
o OPE PROVI_E

LATPER

TER TECK SECTION

C/EAL\Y

As =0 T B
j ormu. R TSI ¥

PROFILE OF BAKER R,

AXOT TO SCALR:

sl B 3G 1o

Gl Tt

_EMIET

TR TR G,

] NDE
N SEOIE ENSING A SR
0 RBEEORS xs_\q o SINAG RE A
2

o i QD armey TOFORT B2V
i

WO REA GRALE

X
NG wa DECELE

T TO Hedte

LR BTS20
DAT_LL{, —

, OF | \’UHAﬁ &

DEPARTMENT OF HIGHWAYS ONTARIO
__BRISGE DIVISION

PRELIHIDARS. FL.ARY

I 5400 |Had an-on
APPROVED Loere . - .
| conrace] =T ’[ T
Yo

DSl | 7y

N e R I
DRAVANG | E.O | | =
_—’—_HAQWWG—V%H e | D@ B - 120




SREL ARG O 2
BeEf OWE Pl DY“AO«L_A e,

BOLTH

SeENT 44°09 00"

=0 - O GDETD
Om, T O TNTDD
TAO = OBTOTG!
SEcs. = 1 292EDR

LisT O D?&\?‘L}f;s
SEOERAL PUALY T

2 2ok HOE LOC,

STOLLRATOL

PROZICAL CAS CO,

AT AT T

- CELERAL WOTES
AES OF CONCRET:
T2 BS €O \( AEOPE C(JQE‘ *(_)OO P

ToR OF Flil R0
COMISTR, OF PLY]ORE Lk

B LY 7229
GEoDeIe AT

CooT oF V-0 MamL
S PR

s Lt

/
! 3
_LELE LT IO g
AL e 2O . %ﬁ - ,,, N
Rl TSNS BEsCarion,
ERopiLE, FILASIED GRAnE
A1) ASS NN
008y Py ZES DEPARTMENT OF HIGHWAYS ONTARIO
BRIDGE DIVISTON,
(LRI CRATE: e v
\s'iuq. Q%E.V.:EADE,* 67 7~ ‘76
o - o TOFOET ERIE BAKER ROAD AWMDERPASS
Lo o G A GRADE - 7 LGS SOUTH OF BRI 20 - )
PROFILE OF BAKER R N7, PRORILE mos omar e REN o Ee
T < €0 - —
AOT O mCALE WP WILLOUCHESD - L)
- _CEOERAL LAWY L
s o pia | HAR eioa
| e =23
Commer
el -
e D -Ga s




] ¥ .
D I NEW YORK
g Y LS
| STATE
1T A-_) (\
. = <
TWP | OF SITE
wiLL OuGHs \
Baller Soa:
- S BN,
gco OF- el AND ] | Ny
i 1
F Snydar b vl
i ot B Y
3 ) , E
I O )b
s, = = > -
\rw#] of giserTie] vi
i 4 & s [QEW
= Al E 7 —
N L2 o < 7
N ,,m‘ndug]}# e
[ it =¥ N
. KEY PLAN ;
5% > SeaLe W MICES
1 3
S—— e
LEGEND
NDFR GRO U - $~ Cone Penetralion Hole
P — N . Q} Bore 8 Gone Penetration Hole
~F-  Wates Levels established ot fime
of field iovestigation. OCY. 1947
T
No. ‘ELEVAT\ON STATION | OFFSET
ER e I S F ARy
3l osez s 39e 80| 200 LT
s | sr7eer 3gerz | oaeLr
S LN ETTE T AR
RS TR BCELE R
i | i
- H Hamiitan . i i
4 - NOTE -
{'; The boundaries Letween sail strata hove begn established oniy cf
Bure Hole losations. Betwean Bore Holes fhe boundories are assumed
610 —— o %«—r—f—f e 610 frem geclegical evidence ond may be subject to considerable srror.
e N - S 800
[PrwT_nEcoRD
Wo ] FoR JDATE 590- : { I _ $90 . -
B/F CONE "l wegone g T T
0. 10075 50 2. B/F CONE o 2550775 100 7‘.J—_w< 3 Prefven et 11 z
% '1/ g %?%f> e W 9 7 o / | st s
[P —_— AV //X i TSy e 570
o - 07
LA =
560~ Acss £ e é//\% SILTY - CLAY. e 560 DEFARTMENT OF HIGHWAYS - ONTARIO
] 1o / S TR acEs OF SAND & 7 WATERALS B TESTING DIVISION - FOUNDATION SECTION
550—— o g e QCC. GRAVEL - 550
5 // 7 Hard 1o Soft 777 BAKER ROAD
LZLRE— SR /MM/ L, e
L GLACIAL TILL <y Hard or Very Dense .- ¢ S50 KING'S HIGHWAY NO. Q. E. W, . bisT.e_4
5 i i B CO_WELLAND . 0 A
520 BED RO CK o 520 TWP_WILLOUGHBY . T 182 . CON
T N Gl TR ) - N B - . - T - Y
N E’ SHALE WITH- GYPSUM INCLUSIONS : 3 ; BORE HOLE LOCATIONS ‘& -SQiL :STRATA
s 8 2
1 = o o SUBID P, 5, | CHEOKED - | WR R0, 485+ pyred [HET DAANNGID
N ORAWN A.B. |CHECKED , | J00 H0. 67~ F =96 7-F-96.A
PROFILE e T vil ooy v Loy
. : ==t I i DEFIS L
. REF N® E- 2792 Graaqson | :




<
AKETR R,

M
DGO
AGOOETO //é

ABOKD

-y

]

‘ N 50

S P G N

ST S

Y ‘c;'[.,;/'! \)ON
g i rouub/\T IO
— AT7OIRTO ATTO D i
€L z ¥
/Y

b b ey
VARI y

1 )

€ €L

- ATONDS

[_PRINT REC

FOR

ORD
OATE

| eamoa0e)

AT

ACOOG

IRAtalla TN

[P z\70\4 —%;:/i\

TOP, ROTTREME. for ABROT. FOOTIMGS

sl bar=r.or
£ AROEO eI MNOWELS <l\]
' .
[ ATONS TO AT ::-g[‘;\
L gy LY
= 1.

AR sEooie !

oo

L _4%AGORILE - DOVELS
T .

- i
ISCITT N

LA ATONA - E_A

TP, TOR PEILE lor ABLIT. FOOTIL

ENOPRUER U Y]

AGOD2 TS
F ARG IS, € 12"

AGTOD TO
ALOOL e

T NGO

o

T-AF> 0RO

AR

B ED

'Q}\lsx:,L\LJ:;: 2%

@0

BOOTHNG
HLS L S

[Trevisions

DESCHATON

NT_OF HIGHWAYS ONTARIO
BRIDGE DIVISION,

E7-/~-0¢
E;’SA{E—Q ROAD IDERPATS
_S 7 HILES SOOTY

KING'S HIGHWAY Mo, St B\
G0 STELLANDT

WP ATILAO QG By

wori g e CON,\ 151-CROSY
OO ANOL LA YROT
SR ag o
FOR REDUCED PLAN e e
0 USE SCALE B[IDW2 3 o _ l;:::xmc‘““; T waRACI N
T T eT ]
Cale] I e T ST oo R eaArsE
- 3 INCHES ON DRIGINALPLAN =—of | ORTE __[BEr, %o | (oaoiic [o20 a4 - Mo g =




	0004910
	0004911

