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UNIVERSAL CEOTECHNIQUE LIMITED

REPORY

: SUBSURFALE EXPLORATION

for

C.p.R. OVERMEAD

HIGHWAY MWE5
af

COOESVILLE, ONTARID

INTRODUCTION

The Deportment of Highways, Province of Untorle, propose to
corstruct a bridge fo corry the exbiting mghw;z N? 5 over ths C.P.R, trecks
st Covksville to designs being prepored by €. €. Parkter & Assceiotes Limited,
Concultlng Enginsers of Homilton and London, Onteris.

This Report deseriiss the resulls of o subsurfere oxploration carried
out of the propesed site in gecordones with insfructions sved by the Conwiting
Enginears on beholf of the Deporiment of Highwoys, The work wis performad
during the period 7th fo the 14ith of Merch, 1957,

' THE SITE

The site of the pmfmed bridge & of the existing croming of the
PR, tracks ond Highway N* 5, just East of Cooksville T.P.R. Siotion.

SUBSURFACE EXPLOBATION

Subsurfoce exploration somprised o fotol of 5§ exploraiory borings
incated in positions oo shown on drawing M® 1 accompanylng this Report end
ﬁ:d? %c%s’?ﬁ;gm reproduced from the Comsulting Enginecrs’ plon d éth of
Rarch, 1957,

Exploretlon commenced with berehola BH. 7 andd ofter the First fow
borings hod disclosed the presence of shele romparatively close fo the
surfoce, this informetion was comnuniceted fo the Engineers and # wos sgreed
thet the original progromme of 8 borings should ba compieted 10 = to determine
the deaths of the shole of these varipys positions,

Soii samples were obtoined from the overburden of approsdimately
every § feet ond where noticechle changes of srote oceurred the elevation

of such chonges were recarded.

The stofe of compoction and consistency of the ovarburdon ws
deteimined by the stondeord penctration test corriad cut during the operation
of soif sompling. (The standard pensiration fest, s referved to in this Repert,
iovelves the reconding of the number of blows () of & 140 th, hommer falling
30 inches that ore required to drive ¢ 2 inch diometer spiit borrs] sompler T foot
inte the soil of the bottom of the borahole).




UNIVERSAL GEOTECHNIQUE LIMITED

Detalls of the strote encounieved in oll the borehales ol the
rasulis of stondord penstrotion fests, together with section A~A° ond the
borehole location plum, form port of this Bepert,

Subsurfone conditions ghven in this Report ore those indicated
by materiol encountered In the borehules, Ths ccowreey of sulrapolation
to wbialn the soll profile should be sneslated direstly with the geslogizel
sorditions and Invensly with thespening of the borelnles,

PISCUSSION

From the Information derfved from the buareholes, i con be
concluded thet the metoriel doun to the explored dapths con be dividad
into the followlng cotegorion

fad TOP SOH

) Bl

This smoterlyl comprises sond, gravel,
elay ond oshes fogether with some
argonic metter.

{c} SAND

included in this cotegory we the sands
ond sty soads thet generslly eubst
jmwnedictely chove the wastiured surfose
of e bedrock.

i CLAY

Thiz moterial wos encountered in boreholes BH.3,
BHL 4, BH.6 ami BH.E;  in BH.3 the materiol
eomsisied of o thin seam of black silty orgenic

sloy ond qgobn inboreholes BH.6 ond BH.8 argenie
slay wos aneountered, in borehole BH.4 o herd grey
shity cloy wes found immedictely ahove the bodreck.

{a} SHALE

This meterial compslses the bedrock underlying the
crey and in this sotegery s included the upper zone
of woothered rock.

Physiogrophieslly the site s b be included in the sond ploin typical
of the lovelity and the enderlying bedrock is the Dundes formatlon soevet imes referved
1o o the Lorroine Shale of the Ordovicien System. I will be observed from section
A-2' on drowing M® 2 thot the chale exhibits the charocteristic gentle Narth-\Wast
dip of the puiseszale redes of the Torents ond Hamilton eraa.

Reforring vow o the enginesting properties of the sedimentary deposits,
It will bs observed thot the sand g:géméi exisfs i g compact stale ga%%mm
ioeation of both burchole BM.& and BH.7 the moteried is not a0 denss. The wnderlying
shole shows ome verintion fn the dapth to which B & weathered, & con bs seon from
the detoiled deseriptions on the borebols logs, This veriction In weathering o



URIVERSAL GEQTECHNIGQUE umITed

phserved from the ioloted points covered by &w{:? would indioute thor i
foundetions were foken to the shale, the surfoco of the formation should be
sheerved ofter excavation o snwars tHhet no grrstic condition oceurs.

The elevetions of the borshales hove been reloted 5 an o
dabun of 100,00 ot the top of the Seuthrall of the C.F.R, trecks of the cenire
of the existing highwoy, ond if foundetions for the bridge @e locoied of suy
shout alevetion 87.00 the sofe bearing eopoeity for sprend footlngs declving
support from the sond is cwnwsed o 5000 ibs. per squove foot. It will, however,
be observad that slevetion 87,00 would casur in the shele in the viclalty of
boreholes BH.G and BH.7, As the two materiols heve diffsring chorasteristine
i¥ would bs gensrally undesivoble to locade o eontlnuous fosting purtly on one
material ead portly on the othes.

¥ the fowxletions to the bridps ore taken fo the shele, ond this
would possibly wppese deslrsble to obtaln uniformity ond procticeble beenuse
ﬁg@é&iv&% :;chg prechmity of the ook ;‘2 the grouns surfoee, %%w; sefe
sapocity for design purposes b opsepsed @ ten fons pet square rout
netwr the upper surface of the unwedthared shele.

Dus o the bigh woter teble thet existed ond the ganeeally fins
sand whish somtituted the overburdsy, ony encevetions for the foundation
of #;: h;ﬁge vould probobly hove & be %:iésa shoeted end o sut-off shivinad
i the rock,

Universpl JGEQTECHINIQUE Limited,

27

S

/7L senkin, P.Erg.
Ergineering Sosloght,

7

.

Report N® T,200/57 ' Apsti, 1557,
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UNIVERSAL GEOTECHNIQUE  vimiTep
SO MECHANICS LABORATORY
BOREHOLE LOG
ProsecT. C. P R, Crossing, Highway N® 8, Cooksville, Ontario, ORDER NO. T.‘ZOI?;L’57___

crient___€. C, Parker & Associates Limited, Hamilton, Ontario,

BoreHoLE No._._ BH. 1 DiameTER___ 2=1/2" Casing__2-1/2"
‘BoreroLE LocaTion ____See Plan incLinaTioN. Vertical  Bearing___ T
DESCRIPTION OF STRATA ELEVATION | LEGINE] SAM ; QUPTIH FHIGKNESS N REMARKS
94.2 Zero  |Water Tible
vieg v
i TOP SOIL e g TS
2% Leoes brown fine silty SAND with TV e 5 | Wet
P 7 Lirsces of organic matter, g
| e f
|
| ~r
| &
;Firm grey brown silty fine SAND, U e2 25 do
Scme siight iron staining, 2 High dry strength.
‘occm!onal gravel, T
e .
o - FANY 3L
Very dense medium to coarse " ‘f :
SAND with fine to medium N 03 156 de
subangulor gravel, 2
[ 8!_01:
o
o ‘Very dense grey calcarecus fine S led 173 Wet
silty SAND, D% Low dry strength.
i A'ﬁ ’( i
! 11t 5:» '
Soft grey weathered shale. e 5 1i-on 56 (3% Damp
ery argilloceous limestone. % i 124" < 140 4
‘Broken rock. L Core Recovery 33%
Bonds of grey calcarecus shale and 5%5
argilicceous imestone. Some B 14740 - 160 4"
jointing porallel to core length. %’ * Core Recovery 63%
Bl e
End %F Borghole
%"
.f i
I

SCALE . Jem. = 1 fi, ® DISTURBED SAMPLE ’ B UNDISTURBED SAMPLE




UNIVERSAL GEOTECHNIOUE LIMITED
SOIL MECHANICS LABORATCRY
_ BOREHOLE LOG
prosecr_ C. P. R. Cressing, Highway N° 5, Cooksville, Ontaria. __ Orper No __T1.203/57

CIENT C. C. Parker & Associstes Limited, Hamilton, Ontaria.

BOREHOLE NO. 8H.2 DIAMETER___2=1/2" CASING 2-1/2"
BOREHOLE LOCATION See Plan incuinaTion_ Yertical  Bearing DR
DESCRIPTION OF STRATA F1EVATION [l FGEND| SAMPLE OFFPIH THHICKNESS N RTMARKS
Pl 96.75 Zero
7 |Firm brown fine fo coarse sand
<z |and fine to medium brokzn gravel, .
g : Traces of clay. FlLL. o 14 | Moist
£z ; Watar Table
<
Firm brown fine sand with layers of | ‘
grey clay, some iron siaining and
traces of ashes. FILL. |
| . o 16 | Wet
5 5t~ High dry strength.
Firm brown fine SAND, - zm:
‘ v FiaQn
Dense grey calcareous silty fine w le3 55 | Wet
SAND, L Low dry strength.
o
e 8- 10"
Dense grey fine to coarse SAND Z
and fine to medium GRAVEL, EDRS .4 72 | Wet
generclly subangular to subrounded | L
T e
Soft grey weathered shale, ===s5 |11'-9" 60 (3"
e
Dark grey lamincted shale with == 120-07 - 14%-0"
calcareous bands. = Core Recovery B5%
=
do = 14'-0" - 16'-0"
=i Core Recovery 80%
=1 16'-0"
| Endjof Botehole
5 !
|

SCALE! Tgm, =1 ft, ® DISTURBED SAMPLE B UNDISTURBED SAMPLE



ieed

FORM G-TA S00-G-%4
UNITED STATIONERY L0,
A

universal  QEOTECHNIQUE LIMITED
SCiL MECHANICS LABORATORY
BOREHOLE LOG
ProsscT_ Cs P R, Crossing, Highway N° 5, Cooksville, Onterio. Orper No, 1.203/57
crienT.__C. €, Parker & Associctes Limited, Homilton, Ontaric, '

BOREHOLE NoO BH.3 — DiameTER___2-1/2"  casing 2-1/2*

BOREHOLE LocaTion ___See Plan INCLINATION___ Yertical  Bearing
DESCRIPTION OF STRATA ELEVATION | LEGENQO| SAMPLE DEPYTH THICKNESS N REMARKS
95.4 Zero
Firm grey-brown-black coarse ] ,///
sand, gravel and ashes. FILL. S
e ] 26 | Moist
L
’,//)/ Water Toble
> " 31_4!: ———-Y——:«—
Black silty organic CLAY. T — Fr_gu =
Firm brown fine silty SAND with . %
some broken gravel. Slight iron _\«:“,‘: *? 24 | Wet
staining. — < 41 Medium dry
RO strength.
“:- : Wet ,
Giense grey brown fine to coorse T ie 3 36 | Medium dry
SAND and fine to medium “ strength.
GRAVEL, clayey concentrations. o 8.8
= -
Dense grey colcareous fine silty " o4 62 | Wet :
SAND. e Low dry strength.
v '
’ R
Soft grey weathered shale. ==ie 5 }%."_‘g: 80 (3%) :
‘Broken grey somewhat calcorecus 120"~ 140"

shole with bands of |imestone. Core Recovery. 50%

Soff grey lominated shale with
bands of limestone. Limestone
exhibits some solution cavities.

14'-0" - 16'-0"
Core Recovery 67%

16'-0"
End of Borehole

SCALE: lem, = 1 f1, ® DISTURBED SAMPLE. : : B UNDISTURBED SAMPLE =




FORM G-1A 500-8-54
LNITED STATIONS 2y o

s

. Gui argillaceous limestone.

universat  GEQTECHNIQUE LIMITED

SOiL. MECHANICS LABORATORY
BOREHOLE LOG

ProsecT_C. Pe Re Cross) ne Ontario.  Oroer No. 1,208/57 -

crient_ €. C, Parker & Associates Limited, Homliiton, QOuntario.

BOREHOLE NoO. BH. 4 DIAMETER__2=1/2"  Casing___2-1/2" -

BOREHOLE L.ocaTioN €€ Plan IncLINATION_ Yertical  BEARING
DESCRIFTION OF STRATA ELEVATION | LEGEND]| SAMPLE DEFTH THICKNESS N REMARKS
94.0 Zero | Water Table
TOP SOIL "7id 0'-8" "
N \,\’\V = ~
Loose brown fine silty SAND, X' el 5| Wet

X
Xy .(' 3.7
Dense grey brown fine silty SAND §
with occasional fine gravel. Some “wile2 611 Wet
iron sfammgo i :\' . Low dry sfrungfh
F e
= 5'- 10"
X
Hard grey silty CLAY with lenses ’}i
of brown send and fragments of Ja=-| ®3 58 Qé") Domp ,
shale. Soft grey wecthered shale. o d g:: %],' 50 (3") edivm dry sfrong’l'v

! 81_2!1 - '°|-2n~ I

Broken grey somewhat calcareous
Core Recovery 50%:

shale.

10'-2" = ,2:_2:: o

of calcareous shale. Core Recovery 70%

12027
of Borghole

SCALE: | om, = | ft, ® DISTURBED SAMPLE [ UNDISTURBED SAMPLE
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EORM G-1A S00-6-54

LNITED STAVHUNERY (0,

et

/.

untversaL  GEOTECHRIGUE LIMITED
SOIL MECHANICS LABORATORY
BOREHOLE LOG
ProJect_C. Po R, Crossing, Highway N° 5, Cooksville, Ontario. Orper No._1.203/57..

crient. C. €. Parker 8 Associates Limited, Hamilton, Ontarlo,

DIAMETER___2=1/2"  CASING 2-1/24

BOREHOLE No BH.8
BOREHOLE LocATiON __Sea Plan iNcLINATION._ Yertical _ BEARING ST
DESCRIPTION OF STRATA ELEVATION [ LEGEND]| SAMPLE DEPTH THICKNESS ~ REMARKS
97.4 .
5// Zero
Firm dark brown sandy clay with s
broken gravel and little organic 4 / f
matter. FILL. :,//', 0} 5 Meoist
L/ / / Watsr Tabie
,/ =
: // 3.5
Firm brown clayey SAND, Some paliy Wet
iron staining. Ve 2 12 | Medium te high
Ul dry strength,
“A -~ 5!_3!&
. x ;‘
Dense grey brown calcoreous fine )
silty SAND with occasional S
subrounded gravel. Traces of G
bedding. 2% je3 32 | Wet
O Low dry strength.
\' - 80_4-:
at
Very dense fine to coarse SAND . LY - |80
and fine to medium GRAVEL. Te
Generally subrounded. RN
Soft grey weathered shale. e %%:‘g:: 12024 - 1412 y
. ne Core Recovery 50% | -
Soft grey laminated shale joints k
parailel to core length,
Dork grey lamincted shale with 14'-2" = 16'-2% o
bands of grey |imestons. Core Racovery 71% 1.
Joints about 20° to cors length. .
gél_ 2"
of Borshole

SCcALE: 1 em. =1 §t. ® DISTURBED SAMPLE § UNDISTURBED SAMPLE



FORM G-fA S00-6-854

- BOREHOLE NoO.

Lmrid

LANITLD SEATIONERY £G,

UNIVERSAL

GEOTECHNIQUE

LIiMITED

SOIL. MECHANICS LABORATORY
BOREHOLE LOG
pProsecT._C. P, R, Crossing, Highway N° 5, Cooksville, Ontaries  OrDER NO. 1.203/57
CuienT__C. C. Parker & Associates Limited, Hamilton, Ontaria. .

BH.6

BOREHOLE LOCATION See Plan

DiameTeR. 2-1/2"  _ Casing___2-1/2"
INCLINATION_ Vertical  BEARING

DESCRIPTION OF STRATA ELEVATION | LEGEND

SAMPLE

DEPTH THICKNESS

N

+ REMARKS

98.2

Loose dark brown clayey fine to
coarse sand with grovel, ashes
and some organic motter. FiLL.

Firm derk brown to black sendy
silty CLAY with organic matter.

Firm grey fine to coarse SAND “”
with Fine to medium subrounded AN
GRAVEL. 2ivled
Soft grey weathsred shale. = o4
Soft grey laminated shaie =1
do EE.:
End jof Bor

Zero

Watser Lubl
e

3!_510

5!-7!;

8'-6*
8!_ ‘on

12'=10"
shole

25

58 {

2"

Moist

Wet

Damp

8'-10" - 10°-10" | -
Core Recovery 58% .

10'-10" - 12/= 10"
Core Recovery 83% -

ScALE 1 em., = 1 ft. @ DISTURBED SAMPLE

§ UNDISTURBED SAMPLE




LIMITED

universae  GEGTECHNIGUE

SOIL MECHANICS LABORATORY
BOREHOLE LOG

Oroer No._1,203/57

T I

ProsecT_G. P. Ro Crossing,

CrienT—. . C. Farker & Associates Limited, Hamilton, Ontario,
DiameTER ___2-1/2" ____ CasiNG 2-1/2"

BOREHOLE NO. BH.7

BoreHoLE LocaTion ___See Plan IncLiNaTioN Yertical BEARING h—
DESCRIPTION OF STRATA ELEVATION | LEGEND| SAMPLE DEPTH THICKNESS I REMARKS
98.6 - Zero
<% | Firm brown sand with broken .
¢ 7 | grave! and fine subroundad O ) e | b
i3 gravel, e ® amp
Loose brown fine sand and grey~ s Water Tople (
brown silty clay. > Moist
. o2 | 44" 3 Low to medium dry
— strength,
T
Firm brown clayey fine to coarse
SAND with fine to medium ot do
subrounded gravel. Tie3 18 | Medium dry
.o g strangth.
Soft grey weathered SHALE. ~ o 4 g::g: 50 (R-1/2"
Dark grey laminated broken SHALE ?-3" ~ 11'-3% ik
with thin calcareous bands. Core Recovery 45%.
do 11-30 - ]31_3:?
Core Recovery 20%;.
lal_aﬂ
4
of Borehole

ScaLE: Vem, = 1 ft, ® DISTURBED SAMPLE

J UNDISTURBED SAMPLE <




FORM G-1A B00-6-5a
FNHTD STAHONE u‘\/&‘(t

,./

UNIVERSAL GEOTECHNIQUE LIMITED
SOIL MECHANICS LABORATORY
BOREHOLE LOG
R. Crossing, Highway N° 5, Cooksville, Ontario, OrDER No. 1.203/57

ProsecT._Cs P.
crient . C. €, Porker & Associates Limited, Hamilton, Ontario.

DiAMETER____2-1/2%  CASING 2-1

£

BOREHOLE NO. BH.2
BOREHOLE LOCATION See Plan incLinaTION__Vertical  Beaming.___ ——=—
DESCRIPTION OF STRATA ELEVATION |t EGFND| SAMPLE DEPTIH THICKNESS N REMARKS
ater Tableug%r
93.4 g Zero

S?fi grey to biack sandy CLAY .-\‘;,7
with organic matter. :;: o1 4| Molst

— 2'-0"
Dense grey clayey fine to coarse e
SAND and fine to medium - .l a2 55 | Moist
generally subrounded gravel. Tee

L g

=
Hard grey silty CLAY with T
considercble grey shale fragments. i e3 55 | Moist’

do 9!_,0:: 50 (2:;)
Dark grey laminated SHALE with 9'-10" - 12'-10"
calcareous bands. Core Recovery 559
12~ 10*
End| of Boishole

SCALE! 1em, = 1., © DISTURBED SAMPLE UNDISTURBED SAMPLE



