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ALONG CENTRELINE OF PROPOSED HIGHWAY No. 7

REF. NO E 399i~1

KEY PLAN
SCALE IN MiLES
? q 9 8 ]|6 352
LEGEND
Bore Hole

Cone Penetration Hole
Bore B Cone Fenetrotion Hole

Woter Levels established at time
of field investigation.(Sept.28,I966)

NO. |ELEVATION | STATION OFFSET

B t 1068.8 1o+94 [ 27 LT
2 1089.6 10+4t 35 RT
3 1071.8 9+52 26 RT
a 1o71.2 1o+03 | 27 LT
5 1069.8 10485 | 33 RT
6 1069.2 1o+63 | 31'LT
7 1070.9 9+9 6 31'RT
8 10715 9+65 | 22" LT |

— NOTE -

The boundaries between soil strato hove been estoblished only at
Bore Hole locations. Between Bore Holes the boundaries are assumed,
#rom geclogica! evidence and may be subject to considerable error.
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H.Q. GOLDER & ASSOCIATES LTD.
DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS 8 TESTING DIVISION — FOUNDATION SECTION
PROPOSED CNR. OVERHEAD
HIGHWAY No. 7
KING'S HIGHWAY NO, 7 DIST.NO_3
c0. PERTH MIDDLE SEX

TWP.WNISSOUR! & BLANSHARD  LOT 3613814 CON._ Vil - S.B.

'BORE HOL.E LOCATIONS & SOIL STRATA

SUBMD. B.D, ICHECKEDEJ.H- WP NC.

20-60  # DRAWING NO.

DRAWN J.W.A | GHECKED 377 | 108 NO.

66514 I

DATE SEPT. 27, 1966 SITE KO.

BRIDGE DRAWING NC.
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H. Q. GOLDER & ASSOCIATES LTD.
CONSULTING CIVIL ENGINEERS
HEAD -OFFICE - TORONTO, ONTARIO

H. Q. GOLDER 747 HYDE PARK ROAD
V. MILLIGAN LONDON, ONTARIO
L. G. SODERMAN 471- 9600

J. L. SEYCHUK

June 8, 1967.

Department of Highways,
Materials and Testing Division,
Bwy. 401 and Keele St.,
DOWNSVIEW, Ontario.

ATTENTION: Mr. A. G. Stermac, P.Eng.

RE: Soils Investigation

Proposed Hwy. 7, St. Marys PA
Dear Sirs: (WP 26/60) /an

Since completion of the subsurface investigation
at the above site, the soil samples have been stored in
our London laboratory.

We shall be disposing of these samples at the
end of June 1967, and if you have further use for
them, please contact our office or arrange to have them
picked up at our office before this date.

Yours truly

H. Q. GOLDER & ASSOCIATES LI1D.,

i €Yo

BEWD:cmm Brian E. W. Dowse, F. Eng.
66514



Er, A, P, datt,
Regional Bridge
Bridge Section,
Reglonal Office

Location Engr.,
(Lcndsn) »

ce

-t

Foundations Offiee (Rm. 110)

Poundation Section,
Haterials & Testing Div.,
Room 107, Lab,., Bldg.

Deocember 14, 1966

C.N.2. Cverhead (St, Nary's Bypass) -
Hwy. No. 7 - Distriet No. 3 (Stratford)

W,P, 20-60

XGS/¥deF

cc: Poundations Office .
Gen, Flles

We have reviewed Praliminary Plan D 6071-P1
the above mentioned structure.

The designer appears to have complisd with
recommendations glven to Er. M., Gvildys by
4. G, Stermac, by 'phone on November 16, 1964,

K. G, Selby,

SUPERVISING POUNDATION ENGR.
For:

A, G, Stermac,

PRINCIPAL FOUNDATION ENGRH.



To:

Our Fiee Rer.

DEPARTMENT OF HIGHWAYS  ONTARD -

MEMORANDUM

Mr. A. G. Stermac From: A, P, Watt
Principal Foundation Engineer

Lab Building

DOWNSVIEW

Date:  November 36, 1966

In rePLY TO

SuauecT: W.P. 20-60, Bridge Site 19-45h,

C.XN.BR. Overhead (St. Mary's Bypass),
3.0 miles west of Hwy. 19,

Highway 7,

District 3, Stratford.

Attached please find one copy of the preliminary
plan D~6071-P1 for the above noted structure.

Would you kindly review the bridge foundations
proposed and inform me if they are satisfactory.

A reply would be apprecisted within the next twoe

weeks.
A. P, WATT
REGIONAL BRIDGE LOCATION ENGINEER
APW:gf

ATT'D




NOTIE

W.P, 20-60 Hovember 156, 1966

Mr, ¥, Guildis advised that deep foundations represent serious
construction problems because of proximity of railway tracks,
Asked whether piles can be :used instead,

Yes, Tube piles are suggested and it is believed thd practical
refusal will be met at around elevation 1950.

Practical refusal:

[
Delmax D-22 5 blows/inch for the last le2 feet penetration,

A. G, Stermac
Pcss

Footings can be keptl at a depth sufficient for frost protection,



Fr, G He Uavis, Foundatlon destion,

Bridge Snglnesr, Zxteriales & Tegting Mv.,

Spidze Sivision, Foom L87. labk. Blds.
33343 s P TN Jotobar ¥, 1956
At . A10RR

EovEE

K FOE LERIHEE P Gelieils

g '« m}.ﬁar :mé asgagmiw, Limltad -
rma;aa&a Ceks8, Uvarhead, Highesy 4. 7,

Gh, Hery'ts, Untirio -- uistriet 3 {@zmai‘wzé

- ch?t &5"3}‘5 ol

g%tgga&; plesgs Fiad the shave %ﬂﬁi"?i@&@ﬁ rapart
sregarsd and suppiited bz the sonsvliant, 8. . @older and
iesogiastes Lid,

é2 have revi mx@i the report and have found Hw

faotuel inforestion sdeguats o ﬁ&}i presentsd, dezardling
the Poundations, we wai& b it = Bilght ohesze in ths
gonsuilsntts reconcandationg. ¥ i’i&i that the foundation
slevation 2ould s Z - 3 I't, higher -~ l.e., 1082 12 1063,
e wazi footinss femalﬂ b2 higher than the dset ones, This
sliziet ohsmge will Jdsareses saewbet the syesvation dapth,
meking the worz essisy aad sove gconsalasi,

%2 belivve thst you will now have saough iafosasilion
Lo prosetd with pour design worz, Jhould you, homevar, have
any additionsl «mastiamo or proeblass that Jon woiid lize !es
Aigouse, pleass fesl Ires 15 scoeniact ftzis HfTies.

PlSCLE Al PUUSDATION ZHGINIE

cat Hegera, D. d. wawis {2}
He 4 “regnfces
e e Fa?rEn
b wuier
e Fo wmbl
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vousdations Urfies ¥
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RhVISED NOVEM“ER 1967

DB-BR 7

BRIDGE INE xPECT[ON REPORT

BUFFICIENCY RATING INDEX NO, Middlesex = L54

COUNTY )

HIGHWAY No.____ 7. DISTRICT NO,__ 3 msrmcﬂ__MlddlﬁS_eX

NUMBER AND NaME oF sTructure G N.B. Overhead

TvrE OF sTrucTure LHI'€E Span semi-continuous prestressed concrete beams

INSPECTEG BY, C. Rahn DATE OF INSPECTION Aprtil T
MILEAGE FROM 5.0 miles West of East Entrance to 8t. Mary's

BRIDGE DIMENSIONS ol . BRIDGE PLAN NO, D6071, :
SPAN 35 -~ L5% - 35¢ LENSTH OF BRIDGE 11616

WIDTH OF BRIOGE RCADWAY [PO' WIDTH OF BR!DGE A’é'

CLEEARANCE - I;ATE oF VCONSTRUCTIOQ 1968 -

APPROACH GECMETRICS
Structure on crest vertical curve and straﬁght allgnment.

ot e
WATERWAY ADEQUACY ; . ; ]
N/ﬂ g'\!';: Ty : -
- -, t 3~ 3 N : - 5"‘ Tt “k .om
Szt e g g
Tt T il
: FaniE SN
coypiTion oF BRIDGE L0107 ity
PR AR
R bowe nd i zwa (4
ABUTMENTS ) T e

Reinforced concrete -~ good ’ - i

BAttALT HALLS

Reinforced concrete - good

PIERS

Two three column reinforced ccncrete w1th reinforced concrete
caps - geod

BEARINCS

2" neoprene pads - good

MAIN GIRDERS, TRUSSES Oﬁ Rigs

Prestressed concrete beams - semi~continuous

FLOOR BEAMS ’ A T

Nil. Reinforced concrete dlaphragms only - good



DEPARTMENT OF HIGHWA‘iB ONTARID

MEMORANDUM
To: M, W, Q. Bireh, From: Foundation Sectlon,
Pridge Faintenance and Inspection Materials & Testing Office,
Engineer -~ Malilntenance Offlce, Room 107, Lab, Bldg.
Admin. Bldgz.
ArtrenTion: Mr. H. W. C. Rahn Dare: Fay 19, 1970
Our Fite Rer. IN rRePLY 1O
Suasect:

C.H.R. Overhead (St. Fary's Bypass)
Hwy, 7, Site Index Hiddlesex - 454,
District MNo. 3 (Stratford).

With respect to your memorandum of Fay 13, 1970, to
Hr, A, Rutka, Faterials and Testing Zngineer, Attention:
Mr. G. A. Urong, Principal Soils Zngineer, we wish to advise
you of ths following:

On Fay 20, 1969, the undersigned discussed the distress
signs, which have appeared at the above mentioned crossing,
with Fr. J. lcXeown from the Regional Materials Office.

Attached is a photostat copy of the note of this
telephone discussion, which we belleve is self-explanatory.

We do not know whether any remedial or maintenance
measures were carried out after the mentioned discussion. We
would suzggest that you contact Mr, J. ¥McKeown and obtain from
him, all the available records and information, :

Shoﬁld you wish to discuss this matter further, please
feel free to contact this office.

e
AGS/¥deF ANG, Stermac
Attach, PRINCIPAL PFPOUNDATION ZNGINEZIR

ce: Mr, G, A, Wrong

Foundations Files ' '
Gen, Files - /: //// s e
: : oo g6 e ] AT O
//>'/;’7<‘i - //Ef«’/*j"ﬂ o //) ///;Zg

L

-2 7
é/éiﬂf1f' 4




" May 20th, 1969

C.N.R. Overhead (St. Mary's Bypass
Wwy. 7, Distriect 3, W.P. 20-60

Note: ' , '
Telephone conversation with Jack McKeown, London-Mat., and Testing

Approach fills have settled, there is a 24" void under approach
slabs. Curb is pulling away from the slab. There is a tension
crack at the end of approach slab where it meets the pavement.
Jack has carried out a number of borings within the f£ill area
where problems have occured. Under 31" of granular a layer of
soft clay was formed (& -30.6% f = 14.2% Pl = 16.4 W= 15.8%)
which varied in thickness from about 3 ft. to 7 ft. It has

a consistency that with little effort it can be squeezed through
the fingers. Below this soft layer the fill is firm to hard.

It can hardly be drilled with the power auger,

Conclusion

It is obvious that the upper part of the approach fills was not
built as specified. The material is too wet and consequently
settles. It will probably settle even more once it is e xposed

to highway traffic A failure could not be conpletely ruled
out, :

The very best remedial measure would be to remove and replace -
this material with a properly compacted fill placed at apt.
moisture content, All else will be only temporary and long
lasting maintenance measures have to be reckoned with.

A,G, Stermac



T 7-{?’./-

Y. W (& /wéyé Vo hare - g o tids;
"4457 / ’z‘f*'f-”f' 9 R AO-Lo.

o vanw Mfmn@ﬁ?a M /}’u/@ xwfm
- o - At ;4 mfz?” ‘

_:Wmﬂy y273 /m( &Zi?faz’ @5,@ % o _//_;' i f’%a e
| ey PRGSOl /dédﬂg [éf‘ 2 7 //& zt—z(mf,adz‘;z

- ﬁrg/ 45;/ Ll 7.1??& e Wr:::», Enaafs, b 4?\:, )
fém”éy}/%@:ﬁ/ﬂp G z/%/zé <& //%é:fé: fé{{ o
MMA& ﬂ?.«?"- L .
/gl{ Fgsc [ﬁ%&@'{%ﬂﬁ /%f#}wf/’& i/A ”W”‘g’f’ R

ﬂzafm, =2 ﬂo’? 254, u:’%éé /’/'z"“’»ze'/wzz» Ll .“ o
el Uit 31Vef siees it @ degey

ﬂ/{p \Cﬂ%&/&é&w zfrfng*w_f' z,w‘ﬁ‘/ /"’ ‘ﬁ‘:ﬂ‘é‘{; Z= f-;f.z’f;‘"k'v
F/’ /é ¢ {Z" /{”"k} 1»’.»';54 Oﬂéxth/ Zer ‘fg LA

1:44{6 o

é&"?&t £ {,é c:/;/:‘f cﬁ 7 '4/1‘/ u?(wao?f,@ M%,ﬂ&iﬁu o L
&m/ b1 B _ W;‘Lé V/éa,//ﬂ‘ m% . z%ﬁéé{ud R

4 Zf’ Hr g_i e Eri
V7 gt 4 frwi("e’/% v ¢ @»« Logrc
///{ /4& ro LD KR, V/ i 2 ,za—w, bic ,!:r_;’m:;'fi £
5T f?‘ Aasey Aeegin,
Kfﬂ(/&/}f&ﬁ,f?z

J/// w ;"azgfz”;no [’4//4‘! lﬁi /ééffc‘f/ Ak 74 435 ff; JWLWCJ{
//z,wf:l 7 z/'z@fff #z(w “o ,,,;{mf;éw ./,fi f/,,;;:(%&u(
“q &ﬁ'ﬂ' W v?hfé fﬂ&c%/z‘% s@{/{‘/\’ wté %MJ §
s »z&f/!/ Al Loti pepie puel A g gg«aﬁaf %
/ﬂf Wf""”/ "‘&fﬁ‘* Z /‘(// ~ /’Zﬁffﬁ%lﬁ Ngérwe DUE To

i - CONDiTlONOFomsmA N
Pt i, iccded sppi 0 L DOCUME




,/4[./,' ch'w £ v:f," /As»/xfé sz a.«if f/fz/z:.aywzxm m/c,/ A f‘ .
C 2t zs»rfc Ll Lefidieds f:fw SrLLiAG S etl p 'f'
A peoness /Zﬁ“'?u:,{ﬁ'/z’gfaf /;f/ pirecct by i
CHL ﬂvéz‘*' Lo Lt '/% /:@z %/?23’ %
X2 ;W ZLied L’Z et 1:/;:/4, ».,:/:‘r,; W <. -
S / '
g ,/I’VW (;&, Kz oy é e /ng«::/wza;f ~¢zfz%

égéz«;mw_. o

' DEFECTS IN NEGATIVE DUE To
- CONDITION OF ORIGINAL Docuusm




ke
:JG“:: a?&ﬂ§§. R : R e e L
e Geia ,rm EER UL A Hoy 335 3570
Principal wc;uﬁ Eﬁgixzeer. R SRR

i L.«.R, Cvarhesd {St. zsry'a yyaas).'i LWv? y a8
cate daduw w*d&‘ﬁﬂ rnggé, . n§3 PRRTEL % 34 55 -+

It wns no mzs during u reecent in gptetin n 01 Lhe ::ui) ‘ﬁcb
Tghructure, tish nettl TG volus ol erosion undarsdning s ¥
oCuuried under the CLacrsbe spRrosth sists 6t esth Lhuliente
~albieiant of Lhe alobs wog .oiso evidend.  favereat on Lhe west
appraouch iy .as.‘;vct@n:. ty the stra WCLuUre wus recantly patohod,
i o leagituiiasi CismTre of up Lo elgkboen Inchos vi.,a, akx
the porth ol %,‘_a highssyr t:e*"Lrs; -.,uaa. Tie fiungure %s ups.:,x‘ﬁs

of tuoaty foet in ‘..é:s;;tm. The structure win conguructed {n
19(-'-«0 )

rashae arronge fop ‘:.'im naces: SSHEY nwts it smuixm oL t:he
gite, wiich will snsbie us o dobteruine whil, 11 B, Curreetive
LoEgures mey oo unuerisken Lo ovold Lailare ol whe opjroaches
g sprosel @labge ‘ ,

oW

aa.>~.'~*- :«‘};‘u, .
f!'.ér HGeiie --&3““ 'R '
é‘"ifﬁ 26 Dakntensnce and m, section Lﬂ;@aeer.
Halza few .
ﬁ.e- »sotgc ‘:»—2‘2'
Tewiy simmrrphy

;lN NEGATWE DUE: TO-




o "—Reinf'oi"ged”ccilcréte i-*jgbodfﬂ

DECK

wémme SURFACE - . ’ o
Nil - deck surface only A R ,
AU 5 7 . B . N
| EXPANSION JOINTS : oL . : .
Rodofoam,. styrofoam, hot poured paraplastic .
Sl e e

HANDRAIL POSTS

Alfminun parapet rail posts, reinforced concrete end posts

HANDRA!I.’.S‘ .@ o P ; ‘ S ety e
Reinforced concrete parapet wall
Two lines galvanized pipe rail
WINGWALLS - o sl .
Reinforced concrete - good =
CURBS | . . C .
Reinforced concrete - good T O
| SIDEWALKS . . Ny NP Y .
Nil ' B ' S : - ’
DRAINAGE . .
Structure self draining on vertical curve
RETAINKING WALLS
Nil
, zmamxmsz SLOPES SUPER IMPOSED DGCUSENT t;;'g‘{,
/ Steep seeded granular slopes o ~ APPER AS‘_}W'#FEDV"“. H‘M

RIS




ADDITIONAL OBSERVATIONS. Coe . .
‘1. Approach slabs settled and undermi 1ings.

2. Approach pavement ‘badly- cracked and breaking np. R
3. con31dezable collected gravel on. deck along curbse..

GENERAL CONDITICHN OF STRUCTURE

Good

STRUCTURAL STRENGTH

DESIGN LOAD

HS 20-44

PRESENT POSTING

None

OVERLOAD PERMIT

RECOMMENDATIONS
1. Clear deck of debrlso

2. Adecommendation concerning approaches will be made foliowing
a study by Materials and Testing as requested in memo

of May 13, 1970. _7_/555 /7{/@7 ;570
3. ﬁ(,—;dre /’*(u/ cé’u S/Z

DATE 196 SIGNATURE




BEPARTMENT OF WG & aNTARIG

MnMDuANDUM

To:  Hr, W. D. 3irch, Fagg Foundation Sectién,
%nridp “mintenance and Inspeciion - Materials & Testlag Office,

‘Enginesr - Maintenance Off‘ice, o Room 107, b, Bld,cz,
Admin. Bldg. oo

Aﬂsmaon. M, H, W, C Rahn nkfﬁ: "hy 19, 19?0

Oun Fue Rar. v ln nen.v o

Sussec:

C.M.HE. Overhead (5t, Mary s Bypass)-
Pwy. 7, Site Index Hiddlesex - hoh
District No. 3 (Stratfor&}. '

Wi.n respesct to your msmorandum of Fay 134 1970, to
“r, A, Rutka, Materials and Testing BEnginser, Attenfion:
ﬂr. G. A, Wrong, Principal Soils :Engineer, we wish to advise
you of the following:

On May 20, 1969, the undersizaed discussed the di@tr85¢
signs, which have appeared at the above mentioned crossing,
with Mr. J. FcKeown from the Regional H&terlals Office.

Attached is a photoitayv copy o; the note of this
teleghoae discussion, which we believe | is self—expxanatory

We dc not know whether any remedial or maintenance
casures were carrled out after the mentioned discussion. w2
woulf= suggest that you contact Mr., J. McKeown and obtain from
him, 211 the available records and information,

Should you wish to discuss this ‘matter . further, please
fee. .ree to contact this office,

Ao/ MdeF . Stermac
2ttach, PRIMCIPAL FOURNDATION ENGUN:

cct Mr, G, A, Wrong yd

Foundatlons Tiles v
Gen, Files



ATTES: DN &'. Go‘o m.ons, . : - : »DA;‘:E? m 13, 19?9

OurF .oy Rer.

Bridge H&intmnlnei
Mr. A, Rutka T o Fede ] « Rabn
Materials & %catiag Engineer,
Downsview, N

Principal Scils Eagincer.

iN HEDL T

Re: C.H.R. Ovurhead (St. Hnry‘s Bypaas) Eighuay 7.
Site Index Midd.ese: va. Digtrict 3, Stravford

It was noted during a recent inspection of the subject
structure, that gsettlement wvolde and ercsion undermining ‘have
occurred undsr the concrete approach slabs at each abutment.
Settlement of the siabs was also evideat. Pavement on. the west
approach fill adjacent to thes structure was recently patched,
in a longitudinal fissure of up %o eighteen inches wide, to
the north of the highway centre line. The fissure is upwsrds
ggégwenty feet in lepgth. The structure was'canstrﬁsted ia

-

Please arrange for the necessary tests and a%ad1es of the
aite, which will enable us to determime what, if any, corrective

meagures may be undertakon to avoid failur- of the approachea
and appreach slabse -

7 HW.C. Rahmy
for W.D. Birch

Bridge laintenaneo and Insp‘ction lngincer.

rd

HWCR/mm
CeCo Eod. Orr
T.¥. Murchy
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G COLDER. ~HEAD OFFICE - TORONTO, ONI L
H.'Q. GOLDER ST R 747 HYDE PARK ROAD

© V. MILLIGAN T © 0 .LONDON, ONTARIO =
L. G. SODERMAN 7 SRR : . 471-9600°

J. L. SEYCHUK

W.P. 20 - 60
REPORT -
TO,
DEPARTMENT OF HIGHWAYS, ONTARIO
7 ON 7 -
SOIL. CONDITIONS AND FOUNDATIONS )

PROPOSED CANADIAN NATIONAL RAILWAY CROSSING
PROPOSED HIGHWAY NO. 7 - LINE ‘A’

ST. MARY'S '~ ONTARIO

Distribution:

11 copies - Department of Highways, Ontario,
Toronto, Ontario

2 copies - H., Q. Golder & Associates Ltd,,
London, Ontario

September, 1966 66514



TABLE OF CONTENTS

Page
ABSTRACT 1
INTRODUCTION 2
PROCEDURE 2
SITE AND GEOLOGY 4
SUBSOIL CONDITIONS 4
GROUND-WATER CONDITIONS €
DISCUSSION
General =
Foundations 7
Excavations g
Approach Embankments 9
Groundwater 10
In
Order
ABBREVIATIONS Following
rage
10
RECORDS OF BOREHOLES
FIGURES 1 - Boring Plan and Soil Stratigraphy Section

2-5 - Grain {ize-Distribution Curves

[ GOLDER & ASSOCIATES |




ABSTRACT

The results of an investigaticn to determine the
subsurface conditions at the site of the proposed grade
separation of the propocsed Highway No. 7, Line ‘A', and
the Canadian National Railway, St. Mary's, Ontarioc are
reported. Recommendations are made for the foundation
design of the proposed structure and approach enbarkments,

It was found that the site is underlain by glacial
till. The upper 5 to 6 feet of the till consists of a
light brown silty clay. Below this level the till is a
grey silt with zones of stratified silt and cf sand.
Groundwater was found to be within a few feet of the ground
surface.

It is recommended that the abutments and the
piers be founded on spread footings on the grey till at
or beloWw elevation 1060 with an allowable bearing pressure
of 4 tons per sguare foot. The embankments may be
congtructed to full height in one stage providing the
recommendations are followed. The groundwater may be
controlled by pumping from sumps.
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INTRODUCTION

H. Q. Golder & Associates Ltd have Eeen retained
by the Department of Highways, Ontario, to carry out a soil
investigation at the site of the propcsed grade separation
at the Canadian National Railway on proposed Eighway No 7,
Line 'A', for the proposed St. Mary's Bypass, Onfario.

The purpose of the investigation was tc determine the subh-
soil and g?ound—water conditions at the proposed pier and
abutment locations and to make recommendations for
foundation design and the construction of the approach:

embankments.

PROCEDURE

The field work for this investigation yas carried
out between September 9 and 14, 1966. A total of 4
borencles, one accompanied by a dynamic cone penetration
test and 4 additional cone penetration tests were pat down
using a skid-mounted diamond drillrig supplied ang operated
by the F. E. Johnston Drilling Company Ltd. The porirgs
which were generally put down in BX casing size, penetrated
to depths ranging from 1€ tc 34 feet. The cone tesis

were driven to refusal at shallower depths.
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The ground-water levelrat the site was observed,during
drilling and for two weeks after completion of the investigation
by readings taken in the piezometer and standpipes installed in

the borings, The field work was supervised throughout by an

engineer from our staff,

A detailed log for each of the borings and dynamic
cone penetration tests is given in the Record of Borehcle and
the Record of Penetration Test sheets following the text of
this report. The locations of the borings carried out during
this investigation, together with a section of the inferred
soil stratigraphy along the centre line of the proposed

crossing, are shown in Figure 1.

Samples obtained during the investigation were
returned to our laboratory for detailed examination and
testing. The results of the laboratory tests are shown on

the Records of Boreholes and on Figures 2 to 5, inclusive.

The elevations given in this report are referred
to the top of track elevation on the centre line of the
existing road where it crosses the Canadian National Railway
line. The elevation of the top of track at this point was
given as 1078.13, referred to geodetic datum, on the Department

of Highways, Ontarioc, Plan E-3991-1,
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SITE AND GEOLOGY

The present gravel road along which it is proposed
to relocate Highway No. 7 follows the boundary between the
counties of Middlesex and Perth. The road p#esently crosses
the Canadian National Railway track on a level crossing where
the railway embankment is raised some 10 feet above the

surrounding rolling land.

The major soil type found in this part of Ontario
is glacial till overlying bedrock. The glacial till inter-
bedded with outwash deposits underlies the site to a depth
of 40-50 feet as observed in the St. Mary's Cement Company's
éuarry located just north of the .site. The bedrock in the

area is limestone of the Delaware formation.

SUBSOIL CONDITIONS

The detailed stratigraphy encountered in the 4
boreholes and inferred in the pPenetration tests is shown on
the Record of Boreholes and the Record of Penetration Test
sheets, The stratigraphy interpolated from this data is
pPresented on Figure 1. The soil conditions at the site

may be summarized in the following manner.
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Each borehole encountered 1 to. 2 feet of loose
saznd or gravel fill overlying the original topsoil. The £ill
forms the edge of the embankient that carries the present

county road over the level crossing.

The predominant stratum at the site is glacial till
which is a stiff light brown silty clay with traces of sand
and gravel for the upper 5 to 6 feet and in the major stratum
is a very dense grey silt with some fine and coarse gravel
and with a trace of clay. The upper and the lower tills
show considerable localized zoning with layers and pockets
of stratified silts and of sands which have possibly been
laid down and subsequently enveloped in the till during
minor retreats and re-advances of the ice front during

advance of the ice sheets.

Standard Penetration Tests carried out in the upper
clayey till stratum and reported on the Records of Boreholes
give *N’ values that range from 6 to 37 with an average value
of 23, The liquid limit of this stratum was measured as
23 per cent and the natural water conten: ranged from 18.3
to 22.9 per cent with un average value of 21.0 per cent.

The grain size distribution curves for samples tested from

this stratum are presented in Figure 2,
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The lower till is baéically a. very dense gref
silt with sub-anguIETp§rayel throughout and a trace cf clay.
The pockets of sands and silts can be as great as 3 feet
thick and vary in colour from brown to light grey.

Standard Penetration tests carried out in the grey till
give °’N* values that are genexally greater than 100 except
in two pockets where the values were. 28. The measured
liquid limit of this stratum varied from non-plastic to
26.2 per cent with an average value of 23.0 per cent and the
natural water content ranged from 11.3 per cent to 15.8 per
cent with an average value of 12.5 per cent. Grain size
distribution curves for samples tested at various depths in
the grey till are presented in Figure 3. Grain size
distribution curves for samples tested from the silt and
from the sand zonee are presented in Figures 4 and 5§

respectively,
GROUND-WATER CONDITIONS

One piezometer and 4 standpipes were installed
in the boreholes and sealed as sketched on the Records of
Boreholes, Readings taken up to two weeks after compl.tion

of drilling showed the groundwater to have stabilized at

| GOLDER & ASSOCIATES |




I

between elevation 1069 to 1070 in the standpipes andﬁelevation
1064 in the piezometer that was sealed into the iower till,
Observations of the water level in the well, located near the
southeast corner of the crossing and marked on Figure 1,
showed that when it was pumped ocut to spproximately elevation
1055 it took almost 24 hours to come back up to its original
level of approximately elevation of 1065. No artesian water

pressure was enccuntered at the site.

DISCUSSION

Geéneral

It is understood tha*t the prcposed Canadian Naticnal
Railway crossing is to be a triple~span structure, each span
being 45 feet long. The proposed highway grade is to be
approximately elevaticn 1107 necessitating roadway approach

embankments as high as 39 feet above the surrounding land.

Foundations

The abutments and piers of the bridge may be safely
founded on the very dense grey silty till with an allowable
bearing pressure of 4 tons per square foot at or below
elevation 1060, The settlement of the bridge founded as

recommended should be negligible. Excavations for the
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abutments and piers should be carried out in the dry to
prevent softening of the subsoil. It is recommended that,
in order to prevent softening of the subscil at founding
elevation due to surface water construction operations, the
base of the excavations should be immediately covered by a

thin working mat of lean concrete as soon as foundation grade

is reached.

If retaining type abutments are used, it is
recommended that free-draining and non-frost susceptikle
granular backfill be used behind the abutments. The granular
backfill should be compacted in horizontal thin layers and
should extend horizontally from the back face of the abutmwert
walls for a minimum diséance of 6 feet. A maximum loose layer
of 18 inches may be used providing vibratory equipment is used
for compaction. It is recommended that, providing there is
effective drainage behind the walls, a co-efficient of earth
pressure at rest; Ko; of 0.4 and a total unit weight, » , of
135 1b./cu.ft. be used for the compacted granular bacw-fill

in the design of the walls.
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Excavations

The excavations for the abutment and pier
foundations shall be cut back to a natural slope and where
restricted (i.e. close to the railway embankment} shall Le

supported to prevent loss of ground from under the railway

tracks.

Apprcach Embankments

The approach embankments may be safely constructed
to their required height in one stage providing the top soil
is removed where it exists before any £ill is placed and
providing the embankment is cunstructed of compacted fill,
properly controlled in fhe field with a maximum side slope
of 2 horizontal to 1 vertical. Material in the embankment
should be compacted to 100 per cent of Standard Proctor

maximum density under conditions cf controlled water content.

The settlement of the embankments built as
recommended should be small with the majority of the

settlement taking place during construction.
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‘ Groundwater

Itrwas ncted during drilling that when the well
was pumped out considerable ‘ime was required for it to refill;
therefore it was concluded that the water seepage into the
excavations will be minor, probably only from seams of sand
or gravel, and can be simply and efficiently conirolled during
construction by pumping from sumps in the bottom of the
excavations. It is anticipated that there will be no

major ground-water construction problems.

%fu‘___ E.\M.%v\n.—e/

. B. E. W. Dowse, P.Eng.

L. G. Scderman, P_.Eng.

BEWD :mr
66514
30 September, 1366
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| LIST OF ABBREmeNs

The abbrevxat:ons commonly employed on each "Record of Borehoie," on- the ﬁgur&s and in the text

of the report, are as fo!lows

I. SAMPLE TYPES

AS auger sample

CS chunk sample

DO  drive open

DS Denison type sample
FS foil sample

RC rock core

ST slotted tube

70 thin-walled, open
TF thin-walled, piston
WS wash sample

II. PENETRATION RESISTANCES

Dynamic Penetration Resistance: The number
of blows by a 140-pound hammer dropped 30
inches required to drive a 2-inch diameter,
60 degree cone one foot, where the cone is
attached to ‘A’ size drill rods and casing is not
used.

Standard Penetratior: Resistance, ¥: The num-
ber of blows by a 140-pound hammer dropped
30 inches required to drive @ 2-inch drive open
sampler one foot.

WH sampler advanced by static weight—
weight, hammer

PH sampler advanced by pressure—pressure,
hydraulic

PJM sampler advanced by pressure—pressure,
manual

Nores:

I11. SOIL DESCRIPTION
- (a) Cohesionless Soils

Relative Density N, blows/ft.
Very loose Oto 4
Loose 41010
Compact 10 to 30
Dense 30 to 50
Very dense

over £
(b} Cohestve Soils

Consistency cw b./5q. ft.
Very soft Less than 250
Soft 250to 500
Firm 500 to 1,000
Stiff 1,000 to0 2,000
Very stiff 2,000 to 4,000
Hard over 4,000

IV. SOIL TESTS

C  consolidation test

H -hydrometer analysis

M  sieve analysis

MH combined anzlysis, sieve and hydrometer?
¢ undrained triaxial®

R consolidated undrained triaxial?

S drained triaxial

U  urconfined compression

V  field vane test,

'Combined analyses when 5 to 95 per cent of the material passes the No. 200 sieve.
*Undrained triaxial tests in which pore pressures are measured are shown as @ or B.

| GOLDER & ASSOCIATES |




LIST OF SYMBOLS

1. GENERAL

* = 3.1416 .

€ = base of natural logarithms 2.7183

log, a or In a, natural logarithm of a

logiea or log a, logarithm of 4 to base 10
time

acceleration due to gravity

volume

weight

monment

factor of safety

LR ELE

II. STRESS AND STRAIN

pore pressure

normal stress

normal effective stress (g is also used)

shear stress

linear strain

shear strain

Poisson’s ratio (g is also used)

modulus of linear deformation (Young's
modulus)

modulus of shear deformation

modulus of compressibility

coefficient of viscosity

amq mvgm-\q\ﬁa

111. SOIL PROPERTIES
(a) Unit wesght

v unit weight of soil (bulk density)

v, unit weight of solid particles

7w unit weight of water

ve unit dry weight of soil (dry density)

% unit weight of submergad soil

G, specific gravity of solid particles G,=v,/vs
e* void ratic

n porosity

w  water content

S,  degree of saturation

(b) Consistency

Wy
wp
Ip
Wy
I
Ie

Comax
Emin
D,

liquid limit

plastic limit

plasticity index

shrinkage Himit

liquidity index = (w — wp)/I»
consistency index = (w, — w)/I»

void ratio in loosest state

void ratio in densest state

relative density = (Guer ~— €}/ (€max — Emm)

{c) Permeability

Tae ape . WO

hydraulic head or potential
rate of discharge

velocity of flow

hydraulic gradient

coefficient of permeability
seepage force per unit volume

(d) Consolidation (one-dimensional)

"ty

C
Ce

T,
17

-Hicient of volume change

= —Asf (1+e)Ad’
compression index = —Aef A logie o’
coefficient of consolidation
time 2 tor = ¢ g/d? (d, drainage path)
degree of consolidation

(e} Ehear sirength

T

St

shear strength
effective cohesion
intercept
effective angle of
shearing resist-
ance, drfriction
apparent cohesion*
apparent angle of
shearing resist-
ance, or friction
coefficient of friction
sensitivity

in terms of effective
stress
7,=¢ + o tan ¢’

in terms of total stress
Tr = Ca + o tan ¢,

*For the case of a saturated cohesive soil, ¢4 = 0 and the undrained shear strength 7, = ¢, is taken

as half the undrained compressive strength,
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: RECORD OF BOREHOLE |

LOCATION See Figure | BORING DATE SEPT.2-12 1266 DATUM GEODETIC

BCREHOLE TYPE WhASH BORING BOREHOLE DIAMETER BXY CASING
SAMPLER HAMMER WEIGHT |40 L8, DROP 2OINCHES PEN. TEST HAMMER WEIGHT 140LB. DROP 3O INCHES.

DYNAMIC PENETRATION RESISTANCE COEFFICIENT OF PERMEABILITY k,
BLOWS/FT, e - CM./ SEC.

20 40 [~1e} 80 00

I L i '] I A, A I
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oR -
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LOCATION

See Figure

1

BOREHOLE TYPE

SAMPLER HAMMER WEIGHT 140 LB.

WA SH
DROP 2O INCHES

RECORD OF BOREHOLE

BORING DATE &SEPT. |2 | 1366

BORING

BOREHOLE DIAMETER
PEN. TEST HAMMER WEIGHT 140 LB.

2

DATUM

GLODETIL

BX CASING
DROP 20 INCHES -

DYNAMIC PENETRATION RESISTANCE

COEFFICIENT OF PERMEABILITY k,

SOIL  PROFILE SAMPLES | Y © ‘
OWS/FT oo - . . b
- - § BLOWS/FT. CM. / SEC 3 E PIEZOMETER. .
[+] W Z 0
ELEVN. al 5 wl~ S " 2 1 ] 1 i i A 1 © OR )
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LOCATION See Figure |

BOREHOLE TYPE

WASH

BORING DATE

BORING

RECORD OF BOREHOLES 3 & 4

SEPT D4 I1DGE

DAT

UM

BOREHOLE DIAMETER

GEODETIC

B

CASING

SAMPLER HAMMER WEIGHT 140OLB. DROP 30 INCHES PEN. TEST HAMMER WEIGHT 140LB. DROP O INCHES
SOIL  PROFILE SAMPLES E DYNAMIC PENETRATION RESISTANCE COEFFICIENT OF PERMEABILITY k, ol
- - Q BLOWS/FT. Lt v ieeem e = CM. / SEC. ;‘: E PIEZOMETER |
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RECORD OF PEN. TESTS 566
LOCATION See Figure | BORING DATE DEPT. 12,1266 DATUM  3EODETIC
BOREHOLE TYPE PENETRATION TESTS BOREMOLE DIAMETER  —
SAMPLER HAMMER WEIGHT — LB. OROP ~ INCHES PEN. TEST HAMMER WEIGHT 140LB. DROP 30 INCHES
SOIL PROFILE samPLES | Y DYNAMIC PENETRATION RESISTANCE COEFFICIENT OF PERMEABILITY k, | ‘
- - b BLOWS/FT. v e = CM./ SEC. d | PIEZOMETER
, 9| . Ll z 20 40 @O 80 100 zh oR
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RECORD OF PEN. TESTS 7 &8
LOCATION See Figure | BORING DATE BZEPT. 13-14 1266 DATUM GLODRET\C
BOREHOLE TYPE PENETRATION TRESTS BOREMOLE DIAMETER e
SAMPLER HAMMER WEIGHT — LB. OROP — INCHES PEN. TEST HAMMER WEIGHT 4OLB  DROP 3O INCHES
SOIL. PROFILE SAMPLES | DYNAMIC PENETRATION RESISTANCE COEFFICIENT OF PERMEABILITY k, °
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FIGURE

GRAIN SIZE DISTRIBUTION
SHILTT SAND
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