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FQUNDATIOW INVLSTKJATION ?ZPOQT
,r_*()T' :
hamllton Entrance Bridge ﬁl
Cn Hwy.;JZ
CGunty of ‘Halton
District No. 4 (Hamilton])

W.J. 69_F;62, - W.P. 113-66-01

1, INTR ODUCTION’

A foundation investigation wasnrequested by
Mr. W. S. Melinyshyn, Regional Bridge Location Engineery
Central Region, for the proposed new entrance Bridge #1 in
Burlington. 7Tue request was submitted in a memo dated .
August 5, 1969. The new proposal will replace the sxisting
‘,Bridges #1 and #2 with one long structure over Waterdown vﬁ°”£,
Snake Road and the C.N.B, tracks. e

Upon receipt of the memc, a field investigatioq aid
ubseﬂuently, a 1a“orat0ry testirng program were carried outl
by thls Section.

Presented in this report are the results of the
investigations, together with recommendations concerning
o foundations. '

2, DESCRIPTION OR THE SIT

1k

e}

Xisting Bridges #1 and /2 are located soms 1500 ft.
east of the intersection of Hwys. #2 and #5, aloug Hwy. #2 in
the Clty ol ?Lrlz ngton.,

The general terraln is undulating with steesp to éoderaté 
slopes, At the crossing the elsvation of existing Hwy. #2 is
around 332 ft., while'the floodplain of Waterdown Creek, beloy
the bridge, is at el., 246.0 ft, - a difference of 86 ft, North
and SOUbh of the bridge, thsre are several smaller and large

ponds-and swampy depressions.
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CRIPTION OF THE SI;E: {contta,

LR

Geologically the aren belongs to the physiographic
'frééibn known as tne Iroguois Plain. ‘Lake‘Iroquois was‘the‘fdre“’k
runﬁerfof'Lake Ontario in the 1ate'?leistocens times, TIts old
shorelihes, including'cliffs,:bars; beaches and boulder pavernents
are essily identifiable features. In our particular area, the
great gravél bar; which ssparates Coot'ts Paradise from Hamilion
Harbour, marks,the shoreline of the glacial lake.

3. FIuLD AND LAde ORY INVESTIGATIONS:

The fleld 1Pvestwgatlcn GOQoleed of ‘15 Saﬂbleu bOLeno7~V7
‘and aqaacent to ce?taln boreholes, some 7 dynamic cons ppne tration
tésts. (ne or two boreholes weres placed at each proposed sbutment
and oler location, The borings were implemented by means of
conventional diamond drill rigs adapted for soil sampling purposes
Split-spoon and "undlsturbed” Shelby fuba samples were taken at

regular intervals in every borenole. Split-spoon sampl were
advanced by oerforming standard penetration-tests, as descriped s
the end of th 1is .report under the neadlné. #ivbreviations Us=2d in

This ?eoo”‘".

o Perietration 'N'Y values are recorded on the ao corﬂﬁnying
borelog sheets, together with the other field and laborator yote
results, Shelby tubes were gensrally pus;éd into the so*i,mannal’y.
Within the cohesive strata, fiel :
order to Geter41ne the urdrained sh
Bedrock was groved by =advancing a BiL ty s
dizmond drilling technig All sazples were recordsd in t
field logs immediately after rscovery

Upon arrival in the laboratory, the sampl
clzssified by means of some simple vis ?
tests were performed on repressntative bpecimeﬂs to

contents, unconsolidated undrazine

a

Atterberg limlts, grain-size distributions, nahural moisture
2 shear strengths and consolidation
r

characterisﬁics of the variou

D}
jen
(]

i
the subsoils is ziven 1a the Tollowingz section:
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valuss of 8 to 28 blows per ft. In the lower elevations the @

4,  SUBSOIL CONDITTONS :
4,1) General:-

‘The overburden Nltﬁln the 1n7esb1gated area wzs found

to consist ‘of several heterog reneocus and. mixed strata of glsecial
cand g‘acio—fluvial origin.'VW1th some simplirication, the layers
were divided 1nto three main deooclts. A reddish-brown cla cy

gil% to silty sand Nlth shale fra ments was underlain. by grey
clayey silts at the east slop° of the valley. A similar reddish-
browh mixture was found on the west slope as well, but with much
larger azmounts of gravel and shale, The valley floor is underlzin
by thick deposits of organic clays and clayey silts, Snale bedroclk
follews the overburden at varicus elevations,

A brief description of thes layers is given below:

4.2) (Clayey Silt to Silty Ssnd, Red-Brown:

This materlal Torms -the uppermost layer along the east
slopv, the overall thickness of which is roughly 30 - 40 £t
Within the first 15 ft, or S0, tne soil has some slight plasticity
with an aversge plastic limit moisture content. of l?p and a liquigd

limit of 28%. In this zone the material is identif to be clayey

siit with some sand. The counsistency of this cohesive portion

ranges from stiff to very stifr, corresponding to penetration 1!

the deposit
changes to gilty sands to sandy silts, containinz some 37 -~ 85%
sand size particles, The relative density of the granular portion

is cozmpact to very dense with penstration 'H' values of 25 blows
per {t. to above 100 blows per ft, The reddish-brown colour and

Tragments of shale indicated that i

bt

the snmzl

he s T
from the parent shale bedroclk, ALo ng the west dlops (3.H,'s #7 - /A1
¥ &

fragments and a fair percsat of large size bou 8
locations, nowever, ths entire stratum is cohesive, exhibiting
siignt plasticity ang hard counsistency. Penet

are usually in sxcess of 100 blows per £

- e

cieas



-

4. SUBSOIL_CONDITIONS: (cont'd.) ...

"4.3) Clayey Silt, Traces of Sand, Grey:

A fairly homogeneous stratum ol clayey silt, containing
voccasioﬁallyfa few grains of cosrse sand uanderlies the red silty
sands at the east slope. In B.H.'s #3 and #3A, near the middle
of the slope, this layer was found at ground elevation, the
original red ééfatum likely being completely eroded. The material
has a gréy colour and hard to firm consisﬁency. Laboratory
unconfined and guick triaxial ccmpressi on tests yielded sghear
stréngth values ranging from 700 P3F to 2200 P3F The aversasg
plestic 1imit may be taken to be 17T and the liguid limit 327%
with some 20 - 217 natural moisture content. The t
the deposit varies between 15 ft. and 35 ft,, the average bulk
density being 129 PCF. '

(D

L oL} “iay to Clayey Silt with Organ*c liattar:

In B.H.'s #4, #5 and #6, placed near the creek and
Snake Rd. at the bottom of the valley, a deep deposit of clays,

silty clays and clayey silts was encountered, The material -

especzally at the highér zones - is heavily contaminated with
black orzanic and vegetable matters and numérocus shells, At the

lower elevations an increasing nuznber of shale fragments w

7 <

Y

3

s

observed., This aterial also appears to be a derivation of the
parent bedrock, decomposad, transported and redistributed under
glacial aad post-glacial streams. The shear strenzth - messured
4
L

by field and laboratory tests - was found to be arouand 500 PSF

with the upper 20-ft. layer, increasing slightly with depth. The
natural mcisture contents are very high down to el, 230 ft,, and
vithin this zone, the stratum exhidbits high plasticity and.
comprassibil thy on account of the constitusznt organic matters

The Atterberg llmlts and moisture contents gradually decrease with

L

€

ke

th so that the soll becomes claysy silt of slignt plasticity.
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o | -5-
o, SUBSOIL cozwITmNs? (conttd.) ...

 4.5) Bedrock: | & . :

‘ Bedrock WaS‘proveé at 10 borehole locations by means
bf dlamodu drilling with BXL size core- barrels Because of . the
extremely weathered nature of the upper por*lon of the bedrock,

he- 1dent3f1cat10n of tae actual bearocx surfacp was very
.dlfficult it not 1m00°81b1 . Dlscreoan01es as te the soe01f1°d
surf?cn may De encountered when excavatlns for the footings.

The rock vas class1f1ﬂd to be calcarcous shale of uha'QueenSton
formation., T%e colour 1s geberal ¥y red, having lnterbedded grey
seams and 1avers ‘These shalss tend to weather mechanlcally ‘
when unoovered and break down into clays and clayey silts,

Several waterbearlng seams were observed within the upper portion

of - the rock aloug which the material ‘is badly leached out and
soltened : ' ‘

5. - GROL E wATuP CONDITIOWS.

At the east slope the groundwater level was establisha4
between el. 282 ft. and 284 rt,, just above the grey clayey silt
stratum, In B.H. #1 near the east abutment, a slight artesian
pressure was noticed around el. 245 ft. within the sand and gravel.
The water has risesn to one ft. above ground level in the BX casing.

During one night, however, the bead of water dropped some 20 Tt,
The groundwater level in B.H.'s #U, #5 and #5, at the

‘bottom of the valley, was found at approx, ‘1 - 2 ft, below ground

level,,corresgonding_roughly to the water level of the creek,

Scme seepags was noted in B.H. #7 above the bedrock at el, 2438 rt.,
No fre at

[¢5)
2

er was detected in holes #8 to #11.

6. DISCUSSION AND RECOMMENDATIONS:

Y IVH

6.Y) General:

The proposal calls for multi-span twin structures to
replace the existing Bridgzes #1 and #2 along Hwy. #2 in Burlinzton,
The centre~line of the SurucLure will be just north of the existing

<

bridge, the piers being proposed on individual footings,

ON

0 9 8o
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6. DISCUSSION AND RECOMMENDATIONS: (cont'd.) .
6.1} General: {cont'd.) : ‘
Subsecils at the site were found to consist of clayey
silt, Silty‘sandfand'organic clay to,claye*~silt, underlain by
shale bedrock. General remarks about the foanaat;oas are’

sumdarlzed Delow, after Whluh SDeClIlC reoommendauJJns are. glven
perualnlng to 1nd1v1dua1 abutm°n+s ‘and plar

6.2) Founﬁations:

: {&) Regardless of the suggested footing elevatloqs,
a four-ft. cover should be provided above the bottom of spread
footings or pile caps for frost protection.

{b) Weathered and sound bedrock elevations are given

fer estimating purposes only, since by drilling alone, it was not
possible to establish these elevations with absolute certainty.

A careful visual examination of the rock will be
necessary when the footing excavations are in progress, in ocrder
to determine the exact elevations of the weathered and sound rock
surface, Some modifications of the sugzested depth of fcotings

are anticipated,

(c) No major instability was noticed alonz the existing
valley'slopuu. It is recommended that the overall slopes be not
disturved nor steepsned. If new slopes are counstructed, tney
should be built with 2 horizontal to 1 verticzal,

{d) Piers are numbered from east to west on Drawins

i

69-F-524 for easier reference.

(e) The full structurzl streanzth of the pzriticulzar pi
section used may be employad in the locations where stes

'y

are recommeadad to be driven to practical refusal on bsdrock

o e ¢ & ?



(f} A somewhat reduced bearing pres.ure was used

in
those locations where spread footings ars supported on bedrock

1]

below steep slopes.

It was felt that, due to the sleping terrain, this
additional safety factor was jﬁstifiede

{¢} Recommendations for the individual footings are
as follows:

Fast Abutment, Piers #1, 2, 3, 4 and 5 -

- Emm e e wam e e e we e e e e e e

Subsoils at these locations do not appear to have

a
sufficient strength to support the structure on sprezd footings
3

Q

at shallow depths, ~omsecuently it is suggested that the footings
be constructed on steel H-piles, driven to refussl on bedrock,

The estimated elevations of the bedrock surface are tabulated

’ below:

. Locationrs Zlevation of Bedrock
(Ft.)
Zast Abutment 283 -~ 244
Pie; #F1 243 -~ 250
Pier #2 252 - 233
Pier #3 193 - 195
Pier #4 175 -~ 180 )
Pier #3 185 -~ 186

eeevs B
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6. DiSCUSSION~£§D'RECOFibNDATIOWS: (cont’ﬁ ) B,

6,2} TFoundations: (cont’d )

The overburden was proved to be quite shallow at these

- focting locations, so that spread footings are recommended, - the

‘base of footings being supported on sound rock,

The sound rbck‘surface is ﬁ”tlmabed to be arocund
el, 247 ft. at the location of the north structure footing
and around el, 270 ft, at the south footing. Design loads
of 7.5 TSF & may be used on the footings, provided they are placed
on scuad shale pedrock,

Pier #7 -

Ho borehole could be placed at the location of the
proposed south stiructure footing on account of the existing
sidewalk and the adjacent underground telephone and elsciric
cables, Based on the findings of borenholes #S5 z2nd 83, the
sound bedrock surface is estimated to be around el, 204 £t

~d e -

Depending upon structural requirements, either spread footi

3
¢}

a

~1
Wl

™

®

or short steel H-piles are sugg sted, supported on sound ro
S

The sound be2drock surface is anticipated to be around
el. 300 ft. at the location of Pier #8 and around el, 299 ft.
at Pier #g, ‘

At both locations spread footings may be employed, the

footing bases being placed on sound rock. Up-to 10 TSF safe loads
may be used on sush feotings.

o6 0wy 9



4,  DISCUSSTION &ND RECONMENDATIONS: f{cont'd.)

LI ]

6.2} Poundations: {cont'd.)

Weet Abutment -

s e
placed on weathered bedro
zllowable bearing c¢
be augmente
el, 299 ft,

989

)
“2n to refusal on bedrock, can bs utilized if

-

. Hefusal may bYe reached around el, 259 - 305 ft,

The field work, carried‘out during the neriod
Septexber 8 - 25, was supervised by Messrs. 4. K. Barsvary,
Senior Foundation Engineer and G. Allen, Project Foundatiorn
BEngineer,

gquipment used was owned and operated by daster 3o0il
Investigations Ltd., and Canadian Longyear Ltd,

iZ

This report was written by ir. Barsvary, aad
by ¥r. ¥. G. Selby, Supsrvising Foundation Zn

[&]
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B W C}‘B~M§2ﬁ {REV. 1968)

OFFICE. RE ;Jc'beJ

- SOH CEXPLUORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & "TESTING OFFICE
o3 69-Pe62 ‘
Clwe | 13-66-0L

| DATUM __Geodetic

LOCATION
BORING DATE _ ~ Sep »
BOREHOLE TYPE Washboring, WX & BX Casings

RECORD OF BOREHOLE

ORIGINATED BY

Co-ords. 730,17k N; 896,150 .
. :

6, - 13, 969

AEB

COMPHED BY .
CHECKED BY = °

e DYNAMIC. PENETRATION  RESISTANCE LIGUID LIMIT wi
20IL_PROFILE SOMPLES 1 . [BLOWs/ FOQT PLASTIC LIMIT ~——w, e
5 o} z 20 Lo 60 B8O 1po WATER CONTENT—— %=
: 2l = 21y [ShEAR STRENGTH PSE we w ™ EY
ELEV DESCRIPTION =12 E g . | © uNnCONFINED + FIELD VANE : °3
DEPTH - I s x g > 1 @ QUICK TRIAXIAL. X LAB. 'VANE WATER CONTENT % ¥
Gromd Level | 2| © 3 & ‘ 1020 30 lecr
! j i
: i : i !
Clayey silt with seme I T 88 T PR : io |
eand ' | 7 S f ot
E : i 30 | : :
™ i | H H :
Stiff to very stiff s Ts 8§ ; . 23
_ 1 'RedeBrown ! : : ; ; f
: 303.9 { ; i ; o i
15,0 , SLL 85 36 - ‘ ;
| 8314y sand, traces of - | 300 : ; : |
S ; ; [ e . :
clay e LB 8S 3T ! ; ;0 :
; R i | i
Compact to very demse - .©L.& . S5 | 8k ; i ; o
‘ : : | 290
Brown 7 .85 | 52 o
i ‘: 88 1130
o 5 o :
- dered . : - : i ;
. ? } 280 ¥ 1
39.5 5 s 1A i :
L Clayey silt with n : l
traces of coarse mnd 68 TR : o f
& fine gravel - : 4 270k et
5N IS 6 o O 129
T F P
' N : ] .
Bard. to fim At fo ? Fo———H 131
| [ %0 i ‘
Grey JSTE TE | e f S 150
IS TSN ' o o 129
g ‘ : x
R R < a [ S SRRV, S 128
215,91 ‘ N o
i243.8 B1it,send & grav.(TiN) || =HE=SSI66AF
75.1 C :
Shale Bedrock 17; &G (758 2k
50,1 . End of Borehole o
(I |
L |
: , |
Lo
RN
1 * i ]

20
15-5 % STRAIN AT FAILURE
19




OFRICE 'REPOR@NSOI{. EXPLORATION

RECORD OF BOREHOLE No: 11 ; FOUNDAT!ON st
: 69-1?-62 , 730,143 N; 898,340 B, _ ORIGINATED: BY_ g4
1h3-66-01 BORING DATE - 10, 1969 : o COMPILED BY
Geodetic 8OREHOLE - TYPE Washbomg, WY Casimg G o o7 CHECKED BY o €
o p DYNAMIC FENETRATSON RESISTANCE LIQUID LIMIT Wy R
SOiL PROFILE SAMPLES | slows /oot e M e b
: : = ol 2 ‘ X L WATER  CONTENF-— - Fiow
21 & S SHEAR STRENGTH PSF N B - =11
_DESCRIPTION I R <} 0. UNCONFINED + FIELD. VANS- ERTCRE  Rr- |
S5 xl 2 > ® “QUICK TRIAXIAL. "% LAB. VANE WATER CONTENT % b
g Q w . ; X ) L
Gz-mmd Level ) & re] 1000 o 2000 30 20 30 P CoE:
| Clayey e11% with scae roe ‘ 1o
m- = i
o stare I 515 , ,
. Red-Brown - . 320 : :
: LTSS 138 | S B
ISfity sand to sandy |- 4o 1o
e , | {3188 | 28 : : Lo
811t with same clay
e SO 30
‘& traces of grawsl | - ITEs TS ‘ ; : B
: 558 ’ o
s ‘mct e vory densel- 7' £ 85 9% >300 ‘ o
o 7 88 18 | k 9
Brown B o ‘ “ °
290 -
9 Iss 110: [ o
10} 5§ 1113 3 ; o
, B
. “IT 59 62 i =g
- Clayay #i1t, traces S 1o , oy
: 17 55 I ~ ; ¢
: ; . .270
: : i 13 55 | 26 o]
Grey )
W ™ o o 129
! 250 :
1555 oA
.2 | #nd of Borehole , P
U
i
|
i
i

20 )
13-9-5 % STRAIN-AT FAILURE
10 el :




‘I@?’GRM 05-&\16& ;REV. 19469} ‘ QFFICE RtPORgN SUW - EXPLORATION . . 6
T ORrARTMENT OF HIGTWAYS- ONARIO T
MATERIALS & TESTING OFFICE RECORD. OF BOREHOLE No.2 FOUNDATION
0B 69-F62 LOCATION _ . Co-ords, 730,179 ¥; 896,073 E. . : ORIGINATED 8Y . ga
1awe 183-66<01 BORING DATE  Sept. 11-15, 1969 = . COMPILED BY. ' JXB
DATUM - Geodetic - -BOREHOLE TYPE Washborimg, WX & BX Casing. e . CHECKED 8y . b &
< = OYNAMIC PENETRATION . RESISTANCE LIGUID LImIT Wy
SOIL PROFILE SAMPLES | Blowgy ?OOI;T bLacTc LT Iy :
= Sl < s 0 60 - 80 100 WATER CONTENT——w we SO
= & | & ISHEAR STRENGTH PSF. wp « w; S2F eemarks |
DESCRIPTION : 2 by ; . G UNCONFINED + FIELD “VANE 2 @ g :
fal 2 > g > @ QUICK TRIAXIAL - x LAB. VANE WATER CONTENT % Y ‘ b
Ground Level e 2| @ 1000 200 0 20 32  lcrlsrsasicil
‘ 310 1 R |
| Clayey 8ilt o silt, i
; 1 85 21 o
soms sand ]
; 7 5§ 78 : o
Very stiff to etiff ! ~
_ 38Ok 30 e
Red-Brown : 7 Lo i -
LS5 38 ! o 085 (15). 1
Silty sand to sandy | - 1 R ! S ' : :
silt with same clay | .5 55 S5 250} —— . ot .
. i o :
Very denss |
: Q
Clayey silt g s 38 {
Hard to stiff 9 8§ | 20 270 ; ;
e |
10 74 | % g e © . ; — o igg
TeY EH T 260 : o, ] 12“(
12\ 85 :i‘.%ﬁ:‘? | | ) 1o
q : a ; ;
12h9.8 . ! T3 S5 10057 280 : 0L bt
ez U we 758 o |
Shale Badrock 15° RC i79% ; !
s 16 RC 758 | |
 {69.2 | End of Borehols | L o f 1
i g : P |
| :
o
b
o
i # t
L
!

20
1~g-5 % STRAIN AT FAILURE
16



" DEPARTMENT .OF HIGMWAYS- ONTARIO : . L
CMATERIALS & VTEST!NG OFFICE RECORD OF BOREHOLE No. 3 FOUNDATIOI\VI SECTION}‘
JOB | _69~Fa62 LOCATION ______ Co-grds. 730,225 ¥; 897,935 E. . ORIGINATED BY _Gg . © " i
W.P. 113-66-01 BORING DATE __ Sepb. 16, 1969 . COMPHRED BY ' AEB" "
DATUM __  Geodeilc ... .._.._ BOREHOLE Type Washboring, NK Casimg = i CHECKED BY. 0 % S
A : : DYNAMIC PENETRATION - RESISTANCE LIQUID LMt e Wy
SOt PROFILE SA,MPLES o [oesrroor O L :
= { 2 = WATER CONTENT-——w s :
: of .| o : : - ' G el
: Pt B @ & §SHEAR STRENGTH PS.F wp w w; SZ1 Remares |
A ELEV. DESCRIPTION = g ol B . O "UNCONFINED + FIELD  VANE o ” - L5 g
-1 DEPTH : Y S g 2} ® QUICK TRIAXIAL - x LAB. VANE WATER COMTENT % .y ol
281,81 Ground Level Ea I @ @ il 2(}00 ARSI AT PC.FIGR SASL CL)
0.0 ’ 2 ap
: Silty clay to cluyey 1 1 88 i 4% 0
Si1t. 2 | S5 | 9 0
i
Hard to BEiff 31881 53 o0 3 o |
LSS e
Grey & Brown S
[flm S N do b
o & Ty e ; EO
252.8 | ogeack SRR sn-lyanyyw : o
29.3 End of Borehole : '
A
1 i : | i
; | :
! f
; i :
| i
i
!
, |
| i
3 |
| j
5 |
C |
- |
L z
RN |
.
i i ! L

20
18-S % STRAIN AT FAILURE
19




MATERIALS - & TESTING. OFFIC

. Bg=F62

. 113-66-01

LOCATION
BORING DATE _
BOREHOLE TYPE Washboring, BX Casing =~

RECORD OF BOREHOLE

Co-}gzjgi’s.“’ZIBO,EOB Ny 897,930 E.

No. 3

Sept. 12-15, 1969

COMPILED BY.
__ CHECKED BY 3

SAMPLES

SO PROFILE

" DESCRIPTION

STRAT. PLOT

NUMBER

TYPE

BLOWS / FOOT

DYNAMIC PEI\%ETRAT!ON RESISTANCE

BLOWS / FO

20 40 60

&

100

LIQUIDLIMIT ——— W,
BLASTIC LIMIT———w,.
WATER "CONTENT—— ¥

O UNCONFINED
B QUICK TRIAXIAL:

SHEAR STRENGTH PSF

+ FIELD . VANE
X:LAB. - VANE

“Wp W Wi

prot— G} -
WATER CONTENT %

7, Ground level
01 S31ty elay to clayey
Cdsnit

: traess of sand

| Hare

Grey

58

3

50

MTayey SITE with shals
2 PRy T ‘

xie  Bedrock

7z

50%

90%

© 10 20 30

MIELEY. SCALE

]
2

~

- ORIGINATED BY @A

CBULK
DENSITY |

260l

25

End oi’. Borehﬁle

20
L~ 5 % -STRAIN
10

AT FAILURE




WL B ML TOIED AXEV. 1YR Y] . - WA AL AL W AT N R T R s

DEPARTMENT OF HIGHWAYS- ONTARIO . i f
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.b | FOUNDATION SECTION
1 jo8 - 69-F-b2 {OCATION _____ Ce-erde. 730,270 N; 897,818 E.  ORGINATED BY GA .
WP 113-66-01 _ _ BORING DATE__ Sept, 16-18, 1965 . comPuep sy ARB
‘DATUM  Gsodetdc | . BOREHOLE TYPE Washboring,NX Casing -~ - - - o CHECKED 8Y - C’/é'f-- R
X DYNAMIC_ PENETRATION  RESISTANCE LIGUID LIMIT w
SOIL PROFILE SAMPLES | I BRI FOOT LIGUID LT = w
?z 5
5 g < 20 ko 6o 80 100 WATER  CONTENI—— w L=l ,
2l g 1 2| W [SHEAR SRENGTH PSFE w w | W 32| remarks
DESCRIPTION sl 2hale . 1. © UNCONFINED + FIELD VANE o 24 -
=2 g 2 1 ® QUICK TRIAXIAL  x LAB. VANE WATER CONTENT % Y
Ground Level o = 3| = 1000 2000 10 30 fow
- - - i A W
: , 1785 3 L 0.6 160.2 50.8
Glay %o clayey siit s Tm T E MO 5.0 91,3 83.7! 91.9
: 93.0
| wlth organto matler /75 W W o 7 lame e8| ms|ang
1% ghells, / TR ot . R 803 55.9
~ k AT 230 | 50.0 79.5 ; iﬁ‘g
Fragrmeuts of shale at ‘ 23 ; . .
the lower zone 6 .88 2 : i | o
i & : ; :
7R L 28.1 52.00 | oia
i i + e
Soft to SHLff B m o s Lo 11070
Red-Brown 7 ELJN- NS TSy ; : e °
. | i 1 + ;
160 e e E o : Ot 130
: .
T Bt 2 O! P T -y - 13138.0
/ { 1p 80 EBF ? i %
T ] I
3/’ ; ; fo g
: il R O , ] : ! ‘ !
! Snale Bedrock | [ Ibl RE_33% RS R S
s ; : : | ; ! i | i
189,01 | 26/ RC 100% 190 : ; : :
157.8] Emd of Borehole ‘ { 1
i ‘: ~ | a
{ : i i H H
‘, ! 5 i !
/ ; : g
| E ?
| *
i H
!
i %
| ;
: : i i
o | !
: i | l
| | | |
t ; |
! i i |

20
L35 % STRAIN AT FAILURE
10



LB OB MT- 28 (REV 1969)
&= @

QFFICE REPORTéN SOIL . EXPLORATION

®

DEPARTMENT OF HIGHWAYS- ONTARIO

RECORD OF BOREHOLE' No.5

FEQUNDATION sscreowi'

© ] MATERIALS & TESTING OFFICE
- 0B b9eF-b2 _ LOCATION ___ Go-ords. 730,306 By 897,685 E. __ CRIGINATED 8v _AKB N
WP 113-66=0L -~  BORING DATE_ Sepb. 16-22, 1969 o  COMPILED BY ‘
© I'DATUM ___ Geodetle  SOREHOLE TYpE Washboring BX & NX Casings _ CHECKED 8Y -
; ; . ‘ . _ : o
DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT w
SOl PROFILE SAMPLES _+ L |BlowssFO PLASTIC LiMIT e . > !
: i S el 2 20 6o 80 100 WATER CONTENT—— w L=
' 2% ] R [SHEAR STRENGTH PSF we w W 351 remarks 1
- ELEV DESCRIPTION b 2] t v . O UNCONFINED + FIELD - VANE i @i ’ . =
: DEPTH =2 = g > 1 e QUICK TRIAXIAL x LAB. VANE WATER COMTENT %% ¥
t L Ioh7.3 Ground Level » ! | @ . 1o00 2000 10 20 30 . IpcRiGRSASICL
0.0 ; e i s E ] ES ; W W - i
! . i ! ! :
. Silty ¢ o clayey : : ! | : ‘ !
’ t ele s ! : ; 37.6] 51.8 1.0
Silt with , L ; _
428 3 g 31.1 k6.0 58.5
organic matier & // ’
4 Ta_ I8 | | 22.1 | o1119.0
shells L 230 — L k2.7 113.5
: iy : 5
ST Y °
i L o i §
hecoming clayey silt | STE r T 11 o \\{ P 120.0
Y v —— 220 . W ,
writh increasing ! :
. ; / 4 s 1% e
lsmount of shale / £\ e
! ] ° x " 112.9
i 7 . TH Pﬂ; o o < _ : — ° g
P ——. :
, 8 ss 11 > o
| q i .
‘ 553 ‘E ° 18 31 (51)
Soft to hard 2 200 ; _3;‘(5 )
307 8510k § L0
. : i ; ?
" ] e
' e 190 : :
Red-Brown / : 4 i : :
C rEsI . e
13, RC [1h% [ : ,
T | ‘ . ! i 43 26 {31}
/ 15 Rn? z N ‘ - & .\.«-r »
Probable  Bedrock A v ;13 [ ; E
170.3 - 16_RC ' 25% : ;
77.0| End of Borehole o ; ‘
I
; i |
P |
. L
| !
H i { ,ﬂ
H : H 1 ? {
; ! i i i
L | L

29
1-0-5 % STRAIN. AT FAHLURE
i0




Lo ; _ ‘ :
DEPRRINENT OF HIGHWAIS- ONTRIO i RECORD OF BOREHOLE No. 6 . FOUNDATION SECT

ATERIALS & TESTING . OFFICE ;
69-F=62 : LOCATION _ Co-ords. 730,367 W3 897,561 E.  ORIGINATED BY _ mz»
113-66=01 SORING DATE. . Sepb. 16-19, 1969 . COMPILED BY .
Geodetic BOREWOLE TYPE Washboring, BX & NE Casing - CHECKED BY _
COIL-PROEIL ' - Dvmwc PENETRATIDN RESISTANCE LIQUID LIMIT - we
SOILPROFILE : . SAMPL:.TS - w {BlOWS/ PLASTIC LIMIT ——wp R
5 ol 3 20 60 80 100 WATER -CONTENT——w e
P : P E| | D] & [SHEAR STRENGTH PSF. , ws - ”,nk —5%,
DESCRIPTION 12 alel 0 UNCONFINED + FIELD VANE ° Pal
: ’ p: % b g oz ® QUICK TRIAXIAL "X LAB. VANE WATER LONTENT o Y
. Ground level @ Bl o 1000 o 2000 1020 30 ok
T T b ]
: RE 1SS : [
1| silty clay to clayey ~
Sl : 2o ' — ‘
. ‘siflt with organic 5T ™ m; 6~ i - o - "o
matter & shells ~ o . * ; A
k S/ 383 : I ol
| ‘Shale fragments at 230 ’
8 : N h (7] M "y =0
the lower zone / :
' ? 5§51 10 o
/ . 220
| -Soft to Hard T80 H
210 T N
8 W | P { = Zobo
f | :
i i
g 85| 19 : o
/ i T b L i S5 Fhi
310 85 [ 30 q
11 85 19 o ‘ Lo
i ; : ~ :
© 190 ;
LN ok
7
: “S% 13 RC (978
Bod of Borshole ‘ §
i !
: P
: !
Lo
bl |
Lo |
! o !
o !
P l
S | |
i H H

20
13-9-5 % STRAIN AT FAILURE




DEPARTMENT -OF HIGHWAYS - ONTARIO
MATER!ALS & “TESTING OFFICE
108 69-3-62 :

W.P. 113-66-01

DATUM __ Geodetic

LOCAT]ON ‘
S,QR!NG DATE
BOREHOLE TYPE

 RECORD OF BOREHOLE -
ey Co-ords. 73%&251’ ) -

_Sept.

15-16 1969

f;ﬁﬁziJM? B

' OR!G(NATED BY..
 COMPILED BY o
CHECKED BY

FOUNDATION SECT%ON :

?7%_;;If"> 4

SAMPLES

SOIL_PROFILE

DESCRIPTION
_Ground Level -

STRAT PLOT

NUMBER

TYPE

DYNAMC DENETRATK‘N
BLOWS ’ FOOT

RES!‘;TANCE

g

LIQUID LIMIT ———m Wi
PLASTIC LIMIT ——=wy
WATER CONTENT-w

ELEV. SCALE

BLOWS / FOOT

SHEAR SiRENGTH PS Fo

O . UNCONFINED
8 QUICK. TRIAXIAL

* FiELD VAhE
Cx LAB, VANE

We Ty LW
ey " atea

WATER CONTENT. %

i :
£

BULK
DENSITY

RE MARKS

Glawey silt with
gravel & boulders.

Bar&

247.0 Red

ol ]

88

250}

10 20 30

Lo
0 ; b
|

0

A

59

1575:11»

k9 . hale Bedrock
12ho.5 '

12.0 HG

o

RC

59%:

| RC

B80%

S

crsasLCLl

18.5 . End of Borehole

i
i
i
}
i
t
i
1




 roRM f03;~g7$6 REV

DEPAFITMENT oF HiGHWAYS - ONTARIG

'MATEQ!ALS & TEST‘NG OFﬂC‘E

OB 69-Fub2
e WP 113-66-01
DATUM _ Geodetic

LOCAHON
BORlNG DATE

| BOREHOLE TYPE Washbc_;jf_;

TRe CORD OF -‘-BQREHOLE"{]" o,

Cav—ords 730,399 N*' 39?:&'4’9 E

No. 7
o OR!GtNATED BY

Sep‘h l5-16 1969

‘ cown,so sv

BX&RXC&smg

P2

FOUNDATlDN secnow

7

CHECKED av »

SOIL PROFILE

SAMPLES

ELEV.

9

&

¥ -

DEPTH DESCRIPTION <
"

(¥s)

Ground ‘Level

N UMBER

TYPE

BLOWS /FOOT

: DYNAM’C PENETRATtQN RES!STANCE

BLOWS /RO O

i 1

i u@um TIT
FPLASTIC UMIT——w,
WATER - CONTENT——y

~ SHEAR STRENGTH PS ¥

o, UNCONF!NEB + FH’:LD VANE
& QUICK TRIAMIAL. X LAB. VANE

Wy

a3 SUNUSIG |

WATER CONTENT %

e

REMARKS |

W wi

BULK
DENSITY

w:,

TELEVY Sc{ALE v

iy 1620 30 lrcrlorsasic
V0 Elayey 8iit with pravell || ' 1
2725 e anias TaomE m% | | .
3»0: Weathered Shale 5@“‘1'/) 1 Ss m / 2?0 o K} 2? 1»1 L? }-3
Bedrock | | § :

2 | RC | 82%) ;

3 R (648

259.1 260
16.5| End of Borshole | }
'? | e

: | |

; ; f ; :
o 1

| ; | :

i

i

i

]

o

b




5vaamzm oF manwms onmmo

RECORD OF

BQREHQLE

| MATERIALS & TESTING OFFICE Sei [FOUNDATION SECTION
;o8 6‘?°F-52 LOCATION Go«erds( ?30 h?B Ny 897,309 E.» . ORIGINATED BY _GA
WP 113«66.01 ; BORiNG DATE 3591; 18, 19, 22, 1969 o COMPILED BY
jomim &aodem,..._m;;_ BOREMOLE TYPE Hashhoring X & BX Casing CHECKED' BY
PROFILE. ; : ~ Toynamic PENETRATION RES&STANCE TUGUID LMIT ———w, -
o R;OHLE SAMP‘LESF w | BLOWS/FO e — PLASTIC LIMIT ———w, >~
= ol I 20 0 6;0 80 - 100 WATER CONTENT—— =
X == e e SHEAR STRENGTH PS.F. we W =% - -
: e Y R Bl BERR e : ; W ot 2 REMARKS
ééﬁf‘?" DESCRIPTION 31 S £ @] .| O UNCONFINED =+ FIELD VANE e el
DEPTH : o g et % Zo] @ QUICK TRIAXIAL  x LAB. VANE WATER CONTENT %, ¥ ,
309.b1  gr n & ' 0 20 30 P.C.FAGR SA.S1.CL
0.0 Clayry ant -a:tth T ; , i ’
sand & gravel e e
& R I s 2 L , o| —t 1139 39 11}
Larg@ fra@enta of —py—trc] . el L o ’ '
shale 3 RC ' '
, 4 1 1300 25 /5%
- Very stiff to hard Liss] 22 | o
29%. 4 ‘ 5 vnl'&f R P
: h7 = : o
Shale Bedreck ae B '
: ‘ 9| RC!T1¥ 290 +
2874 : 3

22.0

Bud of Borshole




_DEPAR'MENT OF HSGHWAYS ONTARK)

MATERIALS & TESTING OFFICE.
JOB _69-F-62 LOCAT!ON
WP 113-66-01 ‘f.fﬂOR*NG;DATE; Se
DATUM Géé@qﬁ;c " BOREHOLE TYPE Wa

o ber o k B e ’ DYNAM!C PENETRAT!ON RE; STANCE : L!OU%D L!Mn' —-~»-~‘";
QUL PROFIE 1 SAMALES | . |BLOWS/FOOT — , | PLASTIC LIMIT——w,
: ~i Lo WATER CONTENT—w
SHEAR STRENGTH PS Fooso T gy ~ wl
l~—~——----—0~——»-+
O UNCONFINED  + FIELD VANE e i
® QUICK TRIAXIAL & x LAB. VANE “" "l "WATER CQN{ENI A

100 20 30

REMARKS |

BULK
 DENSITY

DESCRIPTION

\{,

STRAT. PLOT
N,umBER :
TYRE
BLOWS / FOOT]

A

{eev. "‘SCAL‘E,

Ao
()
T

; 3214-7 Lround Leval I8 GR.S’A.SI C}m

Clayey sil*' with
sand & gravel, Shale 5 SS"

3
ko

Al
[

717 46 30|

;‘ragments

Asuafe wRard  ||\FETSETEE T ~ RS T

Red-Brown

300

29.3 ; End of Borehole




g DEPARTMENT OF HKGHWAYS ONTAR!O

BOREHOLE Ne.

£ v N s nom’:
MATERIALS & TESTING | OFFICE RFCORD G L e OUNDATO c
JOB . 69-F-42 LOCATION Co-aords; 730,522 N; 897 16? E.; ORiGINATED ev GA
{we 113-63-01 BORING DATE _Sept. 2L, 25, 1969 COMp;LgD gy S IE,A
- — s L e
P DATUM - - Geodetle . BOREMOLE YYPE Washbermg, X Casing CHECKED BY uéf}ﬁ
SOIL PR o 1 : 7~ T 'f DYNAMIC. PENETRAT!ON Reszsmr\;ce‘ TUiuD tMiT ——wy
SOiL PROFILE ; o SAMPLES = w BLOWS»' FOQ PLASTIC, LIMIT———w, - s
- B B e A R L WATER CONTENT—w | =}
‘ o 2l = Q1 O [SHEAR STRENGTR P ' el 221 remarks
ELEV.  DESCRIPTION =l 218 s © {0 UNCONFINED + FIELD VANE ! “ L 5 ,
DEPTH . ; o i % : t % ; ® : QUQCK 'Y,RI&X!AL X {.AB,A VANE WATER LONTfNT n/a . }/ : ’
07.9.l Ground Level A | @] 2 10 20 30 - pcrlorsa SLEL
| 0.0| Black cinder £111 X X B ey i
304.0 | with seme pravel , , ’ : ; |
02.0 (Clayey =11t with Sha.lel/%1 1 SSIIRI7n \MNNM b
5.9 _w_ef.afh_.irfd._ - ) o | gen o e300 ' E 1. 150 -
Shale , : p % :
S g ; 3 | BC 80
293.5) Somnd  Bedrock
1.l | Pad of Borehole




FORM OB-MT

126" (REV. 1969) .

L EXPLORATION

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No. 10

FOUNDATION SECTION

JOB _ G9-F-62 LOCATION Co-ords 730,538 N; 897,103 E. ORIGINATED BY  ga R
WP 113-66-01 BORING DATE __ Sept. 26 & 89, 1969 ' comeneo sy G4
DATUM _ Ceodetie. _ ___ BOREMOLE TYPE _Washboring NX & BX Gasing  _  __ ____ CHECKED 8y _ . fZA47
DYNAMIC PENETRATION RESISTANCE LIQUID UMIT —— %,
2OlL PROFLE SAMPLES 1w |Blows/FOQT PLASTIC LIMIT ——w, >
5 o Z 20 0 60 80 100 WATER CONTENT—— v
ol = 21 Y [SHEAR STRENGTH PSF. we w ™ SZ1 REMARKS
ELEY. . o Wil - . [ U— e ) o
e DESCRIPTION < = a. T . O UNCONFINED + FIELD VANE o
DEPTH i 21 X g = @ QUICK TRIAXIAL x LAB. VANE WATER CONTENT ¥ Y
1z o ™
308.L Ground Level » @ W 10 0 30 C.FAGR.SASI CL
U-UT Clayey silt with l ?
‘ | , ; ‘
,19{4 0 shale fragments ; ‘ 83 100 e N ) o) % Froenfronnd !
h"h 7 (: N " i i
Weathered 4 )V © 2
.- --... Bhale 3|S5 bounpe 300 i
Bedrock | | L | RC y0%, ] |
29ly,6 | Sound ; : ? @ —
13.8| PBud of Borehole | ? |
j ? P ;
=
2 ! .,
‘ | | | | s !
: : 1 N i
! i . { i
| - T
| ‘,
o
j i i { i
. | | | :
.
A T T TR e o i § { i




FORM Cssm/i;)'z@fﬁia}.‘géwé‘"f et

DEPARTMENT OF HIGHWAYS- ONTARIO

 RECORD OF BOREHOLE No. u

FOUNDATION SECTION

MATERIALS & TESTING QFFICE ,
108 69-F-£2 LOCATION - Co-ords, 730,540 Ny 897,080 B.. . ORIGINATED BY _qp -
WP 113~66-01 BORING DATE __ Sept. 19, 22, 23, 2L, 25, 1969 COMPILED BY G —
DATUM _ Geodetie _ BOREHOLE TYPE Washboring, NX & BX Casing CHECKED 8Y & )
SOIL PROFILE \ ' 1DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT s Wy
QIL_PROF SAMPLES 1 o |8lows/EcoT  PLASTIC LIMIT ——w, .
51 ol 3 1 ; L WATER CONTENT— "
Py DESCRIPTION 1 S| =1 2l | © UNCONFINED + FIELD VANE R =
?EPTH NEIE z 5 | ® GUICK TRIAXIAL x L4B. VANE WATER CONTENT % ¥ ‘
326 Growd Level 2 3| B0 20 3 lpcrlorsasicl
0 Clayey sild, bome '
send and 3
and large 320
fragments of T 58 18 o -
shsle P 58 9 ’ Le/ -4
13; 88 ! bouheing
R Tho o ;
309.6 e re7gn 310 1 &R
5.0 S} ! ‘ !
LI TS L o ’l
' Shale [ )
Weathered 300 i :
N _3_ by .d. r:‘?:%@zming i f !
| Soun Bedroack j I x j s
294.6 | 8  Re 908 ;
30.0! End of Borchole ’ ; 5
N ﬁ e
| | s |
: ? ; i
{ !
i i | ,s
’ | |
g {




STANCARD PENETRATION RES!STANCE Nl THE NUMBER OF BLOWS REQUIRED TO ADVANCE & STANDARD SPL!T SPOON SAMPLER

12 INCHES' INTO-THE 'SUBSOIL

DYNAMIC PENETRATION RESISTANCE -

TO THE -END OF DRIiLL RODS

THE CONSISTENCY. OF .COMES
iM THE FOLLOWING TERMS :

CONSISTENCY

'VERY SOFT
SOFT

FIRM
STIFF
VERY STIFF
HARD

$.5.

WS

S B

AS.
c:s.
ST

12 INCHES

'N' BLOWS/FT.

ABBREVIATIONS USED IN THIS REPORT.

PENETRATION RESISTANCE

THE 'NUMBER OF BLOWS ‘REQUIRED - TC ADVANCE A 2°INGH,
INTC. THE SUBSOIL,

DESCRIPTION OF SOIL.

¢ LB./SQ.FT
o~z ) 0 - 250
2 <4 25¢. - BOD
4 - 8 500 -.1000
8 - 15 {0C0 - 2000
15 < 30 2000 - 4000
> 30 > 4000

TYPE OF SAMPLE

SPLIT SPOON

WASHED SAMPLE
SCRAPER SUCKET SAMPLE
AUGER SAMPLE

CHUNK SAMPLE

SLOTTED TUBE SAMPLE

TW.

TP
0.5
F.8

R.C

DENSENESS

VERY LOOSE
Loose
COMPACT
DENSE

VERY DENSE

THINWALL OPEN
TRINWALL PISTON
QESTERBERG SAMPLE
FOIL SAMPLE

ROCK CORE

P SAMPLE ADVANCED HYDRAULICALLY

P SAMPLE ADVANCED MANUALLY

SOIL TESTS

UNCONFINED COMPRESSION
UNDRAINED TRIAXIAL

CONSOLIDATED UNDRAINED TRIAXIAL

DRAINED TRIAXIAL

v,
Fv.

LABORATORY VANE
FIELD. VANE
CONSOLIDATION ¢
SENSITIVITY

‘N BLOWS / FT.

s}
4
10
3¢
>

DRIVEN 8Y MEANS OF A 140 POUND HAMMER FALLTNG FREELY ‘A DISTANCE OF 30 {NCHES.

€0 DEGREE ' CONE,
THE. DRIVING "ENERGY BE!NG 350 FOGT. POUNDS PER BLOW.

IVE" SOILS "AND THE RELATIVE DENSITY OR DENSENESS OF COMESIONLESS. 50I1LS ARE DESCRIBED

-4
-0
- 30
- 80

50



3

w
¥e

le

L S S« B~ o

ABBREVIATIONS

USED

N _THIS REPORT

SClL PROPERTIES GENERAL
UNIT. WEIGHT -OF 01t {BuLx DENSITY) 0y = 3-1416
UNIT WEIGHT OF SOLID PARTICLES e BASE: OF NATURAL LOGARITHMS 2-7(83
UNIT WEIGHT OF WATER logez oring NATURAL LOGARITHM OF @
URIT DRY WEIGHT OF SOiL (orY pENSITY) i0g,c@ OR loga LOGARITHM OF g TO 8ASE 10
URIT WEIGHT OF SUBMERGED SO.L t TIME
SPECIFIC GRAVITY OF SOLIP “ARTICLES G « LA g ACCELERAﬂo"poE TO SRAVITY

e v VOLUME

YOID. RATIO W WEIGHT
POROSITY M MOMENT
WATER CONTENT F FACTOR OF SAFETY

. DEGREL OF SATURATION

LIQUID LIMIT

PLASTIC LIMIT

PLASTICITY INDEX
SHRINKAGE LIMIT

- wp
B

w
LIQUIDITY (NDEX =

CONSISTENCY. INDEX « _"ﬂi;“i
P

VOID RATIO IN LOOSEST STATE
YOID RATIC N DENSEST STATE
DENSITY INDEX = Smax "€

mox € min
RELATIVE DENSITY D, 15 ALso used
HYDRAULIC HEAD QR POTENTAL
RATE OF DISCHARGE
VeLOCITY. OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF FPERMEABILITY
SﬁE’PAGE FORCE PER UNIT YOLUME
COEFFICIENT OF VOLUME CHANGE w - 02
(t+e)Ag
COEFFICIENT OF CONSOLIDATION

COMPRESSION IRDEX » ——R8
Alog,, O

Cof

TIME FACTOR » o {d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COHESION 1)
INTERCEST
EFFECTIVE. ANGLE OF

SHEARING RESISTAKCE,
OR FRICT'!ON

N TERMS OF
EFFECTIVE STRZSS

Ti= &+ o tan ¢

APPARENT COHESION

APPARENT ANGLE OF
SHEARING. RESISTANCE,
OR FRICTION

1N TERMS OF
TOTAL STRESS

Tt =Cy+ o tan ¢
COEFFICIENT OF FRICTION
SENSITIVITY

SR OMIAIY o dQq s

Qr.w

&

jw )

STRESS AND STRAIN

PORE PRESSURE

MORMAL STRESS

NORMAL EFFECTIVE STRESS {& IS ALSO UsED }
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN :

POISSON'S RATIO (L IS ALSO USED)

MODULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS )
WODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE :

ANGLE OF WALL FRICTION

DIMENSIONLESS  COEFFIZIENT 10 BE UBED WITH VARICUS

SUFFIXES IN EXPRESSIONS REFERRING. TO HORMAL STRESS
ON WALLS

COEFFICIENT' OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF -FOUNDATION
DEPTH OF FCUNOAT!ON BENEATH GROUND

DIMENSIONLESS COEFFICIERT USED WITH A SUFFIX APPLYING |
TO SPECIFIC GRAVITY.. DEPTH. AND LOHESION ETCIN-THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF  SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF. SLOPE TO HORIZONTAL



e S '\\
PROPOSED

KWA’I/CHIK‘[ \\

] . oo
e e

ﬁm\\}m—@\

HARILION  HAREDUD

PARSDISE

P/iij

FEHWAY ™% \
LESEND

u\\\\\, 1y —

FUAN 4 et

Q}. Bore B Conc Perriralion Hold

l(éY PLAN

1 0.5 @

PEEL

248

B p3CME o soF.
e .
i SE- Walor Levels establshes o time
- " of field investigotion. SEPT. 1553
W lecevation j— O ORDINATES T
R
| 3250
__ 7| 30
e’ 3 2Bt B
PrGrOSED. GRabE 3| 2707
P YR
s {3473
6 | 2495
, 7| wie0
e | 2756
: L ¢ | 2090.2
N 7
SHALE BEDRQCK EVS gg: 9
- w | 306
. n o aeees
T Tt < NATE -
R . | Eiiices ursu.;\acq- The pounsaris berwesn sa1 ot o sco <
: i S Tod T 5,,” - Bore Hole tocatians.  Batwcrr Bore Holcs 1ho bou
; s il 1 Sestoqiel vaidercs o iy b bt
ER— B ; Sl i B
,Ms
_ BEDROCK

CEPARTHENT OF HIGHYIAY:
WATERULS & TESTA QIFICE - RO

WATERDOWN  CREEK & C.N.R.

. - - KING'S HIGHWAY X0 2 RE-LOCATED nIsT o4
i _ 0. ON " ;—‘ _
3 g & g 5 E Ter_WENTWORIH - (ot on._
- JR - - S b ) H 3 5 = =

3 B N 7 L BORE- HOLE (OCATIONS SOIL STRATA

~PROFILE o - [isen a s Jotods 97 Lwr it AT
VERT 29 - a7 g SCALE g a07l L B 2 a5 O | GRR 69-F~62 A

RS N : [Br s ocr a3 e ST
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PILE DATA

TYFPE

NO .

BATTER

LENGTH

iy,

W e
=5
o L
Yo O
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LOCATION
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DEPARTMENT OF RIBHWAYS ONTARIO

MEMORANDUM
a: Mr, A. G. Stermac, From: G. C. E. Burkhardt,
Principal Foundation Engineer, Bridge Planning Section,
Roowm 107, Central Building.
Lab. Building.
ArtenTion: Mr. E. Selby Dave: June 1, 1971.
Our Fue ﬁss-’:

in REPLY TO

SugascT: W.P. 113-66-03, Site 10-125,
Hamilton Entrance Bridge %3,
Highway 2 & 6, District 4.

Herewith are two prints of drawing D-6965~P1 showing the span
arrangement for the precposed structure.

Please arrange for additional borings at the location of the
piers so that we may proceed with the design.

e ) I
o e 5
RISy S
@ W Y Lodsr
WMK:1lc W. M. Killin,
Encl. for:

G. C. E. Burkhardt
REG. BRIDGE PLANNING ENGINEER,

Jos ¥
s I




'E‘ep#rnhehi of Highways Ontario
~ Copy for the information of

‘Foundation Office.

ME . foe DLETRmAC, o= ‘ C. 8. Grebski,
Principal Foundation Engineer, © . Btructural Office.

Foundation Office,
“Central Building.

November 4, 1971.

Hamilton Entrance Bridge %3,
W.P. #113-66-03, Site $10-125,

Highway #2 & #6, District #4. f7:%{;££;//77

Attached herewith we are submitting the final

bridge drawings which show the foundation design for
this structure.

Zindly give us your comments at your earliest

convenience.
<. 8. Grebski,
Structural Design Enginesr.
C8G/mh
ERCL*

¢g¢: Foundaticon Office.

ey s o o o el
P ,x T e oz P
L P
&
e e
S e Spre - sz, ”
b ’ @ o 5
e, s e
2 4 ) f‘; s
vog /ﬂx,%e L Feg, ULt a
' ",1




DEPARTMENT OF HIBHWAYE ONTARIG

MEMORANDLUM
. S, Grebski From: Foundation 0Office
¥ Structural Design Engineer Deslign Services Branch
Design Services Branch Central Bidg. Hoom 107
West Bldg.
ATTENTION: Date: WeCERber 13, 1971
DOur FiLe Rer. IN REPLY TO
SuBuECT: W. P. 113-66-01 Hamilton Entrance Bridge #1

W.P., 113-66-03 Hamilton Entrasnce Bridge #3

Due to the sloping nature of the bedrock surface at
the locatlon of Pier E, Bridge #1, and the South Pier of Bricdge #3,
we recommend that these footings be supported on cast insitu concrete
calssons installed with permanent steel 1/nesand socketed into sound
bedrock. For 36 inch dia. concrete caissons with 5 ft. sockets at
Bridge #1 and 8 ft. sockets Bridge #2 2 design capacity of 500 tons
per calsson should be zchieved,

We recommend that the work be written in the sontract

)as three separate items and for your information and use we have pre-

pared the necessary special provision which we believe will reduce the
possibility of unreasonsble claims by a contractor. These are =g follows:

1. BSUPPLY ALL EQUIPMENT NECESSARY TO INSTALL CAISSONS:

Under this item the Contractor shall supply all e&guip-
ment necessary to install 36 inch diameter concrete caissons,; calisson
reinforcing svteel and permanent steel liners as shown on the Drawings.
Rock core samples recovered during the foundation investigation are
evailable for inspection at the D.T.C. Laboratory in Downsview,
Contractors are advised to inspect these semples prior to bidding in
order to satisfy themselves as to the type and gusality of the rock.

ecne‘oeéez




2, INSTALL CAISSONS IN OVEZRBURDEN:

Under this 1tem the Contractor shall provide all
materiéls and shall carry out all work necesssary to lanstsll 36 ineh
diameter concrete caissons including 36 inch i.d. permaner liners and
reinforclag steel within the overburden as shown on the drawings.
Suiteble holes to ensure a snug flt of the permanent liners shall be
drilled to the bedrock surface. As the drilling proceeds the steel
liners shell be installed in the holes and advanced so as to prevent
cave in of the walls of the holes. When the holes have been driiled
and lined to the bedrock they shall be unwatered and bases visually
insepcted by lowering a man into the hole to confirm the presence of
bedrock. The holes shall then be advanced within the bedrock to =
depth of five (or eight) feet below the surface of the sound bedrock
as determined by the Engineer. The steel liners shall thea be advanced
to an elevation’ one foot below the sound bedrock surface as determined
by the Engineer, The Contractor shall then unwater ' holes and shall
remove all soll or broken rock from the bases of the holes and shall
provide faclilities for inspection by the Engineer. After the holes have

een inspected and found to be satisfactory by the Engineer, the re-
inforcing steel shall be placed znd the concrete poured. Concrete
shall be placed in the caissons in the dry and in sufficiently small
quantities so as to prevent the formation of voids and shall be com-
pacted by vibrating continuously from the bottom upwards, The é of
each calsson installed shall not deviate from that shown on the draw-
ings by more than 27 of the distance between the point considered zand
the top of the caisson.

For purposes of these special provisions the bedrock
surface is defined as the actual surface of the bedrock, weathered or
unweathered as it exists, immediately below the overbdden, aud the
sound bedrock is deflned as that portion of the bedrock which is
unweathered and i1s consicared to be siructural sound.

All materials supplied by the Contractor must be
approved by the Enginser.

Payment for this item shall be unit price per lin.ft.
and the payment quantity for e2ach caisson shall be the distsnce in
in. ft. along the calsson { between the calsson top as shown on the

Drawings and the bedrock surface encountered within the calsson.

cwwe )
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Uhder *his item the uontractor shall prov1de all
materials and shall carry out all worx n°cessary to 1nstall 3a lnch
diameuer concrete caissons 1ncluding 36 inch i d permanent steel :
liners and reinforcing steel, w1th1n the bedrock as'shcwn on thé ;
Drawings.ﬂ Procedures to be followed are as descr;bed in tbe S.P.
for Item No. . Payment for uhis item shall be unit price per. 1in.,
‘jft;‘and the payment quantity for each calsson shall be equal to the
distance in lin. ft. along ‘the caisson [ between the ‘bedrock surface'
and ‘the base of the caisson. '

chr‘estimating purposes we would a&viéé you thatiwe,donsider
the average depth of weathered rock at Bridge ﬁl to be fee;, and at
Bridge #3 to be 5 feet. “We sugzest that you ammend the foregoing

special provisions so as to be in accordance with normal Department
procedures. : '

He Would be pleased ‘to. discuss the foregoing with you at any

0 Sy
f'/

4KGS:mt - K. G, Selby
Supervising Foundation Engineer
ccs  We Lin
B. Richardson
M Stoyanoff



‘ . Mr, L. FPrancis, : Structural Services Section,
Structural Office, West Building.
West Building. o

Janvary 14, 19732,

Hamilton Entrance Bridge #3, o
Iwys, 2 & 6, Dist. 4,
fite 10-127, W.P. 113-56-03.

We note that on the bridge drawings it is specified for
Pier 3 that

i85

"The Contractor shall demonstrate +o the saticfa
the Engineer that each anchor can resist an upl
30 tons,”®
We wish to advise that this statement is very oroad in
nature and the Contractor may have some trouble determining
what is required. This could result in a claim for extra

: In addition there is insufficient information on the

drawings for the scheme shown to enable the Contractor to bhid
properly.

¥ie would suggest that a firm scheme be detailed on the
drawings permitiing an eguivalent altarnative if alleowed.

¥e presume that & pull out test is intended although
not gpecified. If so, then a tender item should be set up at
a unit price per test with special provisions describing what is
to be done.

It is our understanding that Mr. ¥. 8alby of the Foundation
Section has been involved with this proposal, ané could nrovide
vou with the necessary specifications for a pull ocut test,

Any pertinent information teo be included in the contract
should be forwarded a2s scon as possible.

M. Stovanoff
Q MS/4s tructural Contract Engineer

T.C. L. Grebski -
¥ 5elby'fgr



‘Department of Highways Ontario
Copy for the information of

0 K. ‘Se’lby
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Site JU-127, WLPL

Lo Francis,
bridyue Project Encineer,

*

Tl Lok Erebsii
B.E., Richardson
Be Belbvy
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MINUYES OF SITE MERTING
HTRACT

Lo S

£~ B 5
;]

Telsgraph limss et Bridge #1. Pier "H" cannst be relogated Befere
September 218t ascording teo the latest infermation evailsblie irom
¥r. Isner of G. K. Telsgraph.

The position of ths new sovviments on Bridgs #3 i3 8%ill under

and hors bpoles will be placed next to the existing sbutment in order o
determine exset elevations. Thne sontractor i3 asked o provide equipe
ment for this work and im order to progeed with our final dsterminatlon
it iz essentisl thst broken consrete slabs ot the aouth abutment be
removed ss Soon a8 possibls and » reuwp construsted te the site in order
that we cen dring in sugering egquipment.

eontimed/2




MINUTES OF SITE MEETING NO. 3
A 1

S
CONTRACT 72-11

O b=
§

e

!

September 13, 1972

¥

3. The contractor is proceeding »ith the drilling of rock anchors in
Pier 1, Bridge #3 and exrnects to have the first set of anchors ready
for testing on September ikth.

Please note correction:- Chenge Minutes of Site Meeting No. 1 to read
No. 2.

HEW BUSINESS

1. Mr. White questioned the fact that since =z considersble amount of the
excavation from structure foundation will not be used zs structure
backfill but will instead be used in construction of fills and since
under Form 9 provision is made for payment of compaction and under
Form 200 (ordinary fill construction) payment for compaction is in-
cluded in the excavation price, the contractor wishes tc receive pay-
ment for compacting material which was taken from structure foundations.

it is our present opinion that the contractor's assumption is

correct and our Project Supervisor is therefore directed to record

the compaction times involved and include this for pavment as providsd
& under Form 527.

2. The top of rock elevation on Footing "J", Bridge 1 has now been deter-
mined and R. Jasper can point this out to J. Noy.

3. The contractor intends to procesd with the retaining wall footing
Section 2 being poured on September 12th and 3 and % later this
The forming of Section 2 wall si.ould start on September 14th.

4. The contractor intends to dr.ive piles on Footing "C" and *D" and then
“"A" and pour the Footings "J" angd "AY.

5. Construction of caissons - Pier "Z", Bridge #1. A4 lengthy discussion
of the method of construction and tne intention of our design was
carried cut between the contractor znd Ministry personnel with no
Th

bt 2

W

Tirm decision having been reached. The major point brought forth by
thic contractor was that he felt it would be much simpler for him to
pour the botiom of the caissons as tremie concrete rather than try
de~watering these. Lcecordinz to the Ministry's interpretation of
plans and specifications, however, ftremie concrete is not permiss

nd since our interpretation of the term "sound bedrock", which

et

T
4

ot

a

determining Tactor of the depth of penetration of the caisson 1i
does not agree with the contractor!s interpretation of the same




MINUTES OF SITE MEETING NO. 3

CONTRACT 72-119 - -3 September 13, 1972

A further meeting is to be carried out on September 13th at 9:00 L.M. at
the construction site. This meeting will be attended by representatives
from Steed = Evans Limited, Bermingham Construction Limited, Franki Csnada
Limited, Wililam Trow Associates Limited and M.T.C. Bridge Office.

/o
N /

TN ST
o L

XK. Saarits
Construction Superviscr

!
b
i

-

KS:cdk

C.C. A1l Attending




ONTARIO

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS
MINISTER: HONOURABIZ GORGON CARTON, Q.C. - DEPUTY MINISTER: A.T.C. McNAS

Box 5020, Burlington
September 14, 1972

MIRUTES OF SITE MEETING NO. &
CONTRACT 72-119
HELD SEPTEMBER 13, 1972

v
A SN A

Attending:-

Ministry of TransggrtatioaAanﬁ Communications
P. McUatt . baarits

K. Selby+ R. Jasper
; D. Hamlin
¥, Gormek Hs Iiton
¥illiam Trow Asscciates Limited Pranki Canada Limited
 C. Thompson %. Millard
P. Anderson R. Stobocdian

Steed & Evans Limited

BR. White

Caissons, Bridge #1, Pier “E¥

As a result of difficunlties encountered by Franki Canada Limited in :
constructing the caissons this meeting was called in order to discuss these
and seek possible zolutions.

The contractor originally augered the caissons #1, 3 and 5 approximately 3
feet into bedrock and then proceeded %o drill or chip the rock ocut in ad-
vance of the casing. This wethod of construction, however, would not permit
the casing to be driven deep enough and it was felt that the major lack of
the casing penetration was caused by the size of the hole beneath the casing.

\n caisson #5 the contractor has changed to 3 larger rock bit (34") and is
W able to drive the casing down approximately another 5 feet. According
to the construction drawings D696L4-5 the casing is supposed {o penetrate

approximately 1 foot into sound bedrock.

According to the inspection of the

caissons, however, it is found that this penetration has not been obtained
and therefore a considerable smount of water is entering into the caisson.

continued/2



MINUTES OF SITE MEETING NO. &
CONTRACT 72-119 -

%
§

September 1k, 1972

It is the contractor’‘s opinion that even if the casing was driven further

it would still not completely seal off the water from entering into the
caisson and he therefore feels that he could not construct the caisscns in

a manner which would permit the pouring of concrete in  the d4dry as required
by the specifications. ¥r. A. Millard is therefore proposing that tremise
conerete would be used instead and he feels that he should have no difficulny
in obtaining the 5,000 P.3.I. for the concrete in caissons. Mr. White

stated that he would not be looking for additional payment for this work

but he felt that he could not accept any responsibility for this change

other than accepting responsibility for the cuality of construction.

In view of this statemant by the contractor the M.T.C. requested that the
contractor submit his proposal in writing in order that the variocus points
can be considered. The HMinistry feels that our plans and specifications
are guite clear in outlining what we wish to obtalin and if the contractor
feels that he cannot build according to our plans then it is up to him to
submlt a proposal to the M.T.C. for approval.

Bridge #3

R. Wnite advised that his tressel construction operitions are encountering
0ld timber piles at Bridge #3, Pier #3. These piles appear to be at the
bottom of the lagoon in clusters and he is afraid when he commeances his
pile driving operations for the footings, interference from the timber piles
could occur and create serious problems. Since the problems which might
occur cannot be predetermined at this time it is the Ministry's opinion
that nothing can be done until the coniractor commences with his pile
driving operations at which time each individual problem will have to be
investigated on it's own merits.

kr. White

T
amde & .
sent to Ste

eguasted that a2l mail directed to Contract 72-119 should bhe

T

d & Evans Limited, 1300 Plains Read West; Burlington, Ontario.

—— v !
s - i
K. Saarits /
KB:cdk Construction Supervisor
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Ssptester 19, 1972,

Bemliens Satesman pridyes hus. 3 & 3,
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DEFA’R?MENT OF TBANS?&RTAT;ON AMD COMMURNICATIONS
Copy for the information of

9 A. STERMAC

Box 5020, Burlington
Septembor 26, 1972

P CVIEREL
FO13I0 szi‘;s":mwm‘w’\

Hamilton 31, Omtaric
Attention: C, D, Thommson, P, Bag,

Re: Caisson Inspscticn ,
Hamdlton Entrance Bridges Hos, 1 and 3
Contraet 72-1319
“ : Dear 8ir:

This is furtber to your confirming letter of September 5, 1972
in reply to our telephone conversation,

We would like to confirm instructions given to your fisld stafy
to expand yowr inspection services to cover the complete calsgon
installiation including Sny necessary testing, with the exception
that the ¥indstry will take concrets ¢ylinders, asrrange for
necessary coring and establish strengths of same,

Tours truly,

D. A.. Kallﬂ‘, Pn %gt
DA¥:lo Dletrict Construction Enrinesr

CeCe A, Shtermac
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Design Services Branch,

1201 wilson BAve.,
Downsview 464, Ontario.

October 5, 1972,
Telephone: 248-3282.

H. Q.‘Géider &_Associates'ntd;,

3151 wWharton Way,
Mississauga, Ontario.

. Gentlemen:

. This is to confirm 0ur~telephbne'conversatian 0f
October 4, 1972, regarding the hiring of the services of
-Mr. Roy Van Ryswyk of your organization, :

: . Mr. Van Ryswyk wili review the rock conditions as
exposed at the site of Pier F of Bridge No., 1 - Hamilton
Entrance, Bwy. 2, Contrac: No. 72-119, and will submit his
findings, conclusions and recommendations in a letter form
‘to thig Office, - o L '

, It is agréed that you will invoice this MihiStry for
the services of Mr. Van Ryswyk based on rates suggested by
the Association of Professional Engineers of Ontario.

Yours truly,

AGS/a0 B - R. G. Stermac,
) . i PRINCIPAL FOUNDATIONS ENGINEER.
cc: Foundations Fllesvf L ATI '

Documents

WP L3 £6-0/030,




@  Golder Associates o e

" H.Q.GOLDER

J. L SEYCHUK
Lot R Coee e U CL0. BRAWNER
CONSULTING GEOTECHNICAL ENGINEERS S N R D. L TOWNSEND

©F. 3. HEFFERRAN
B. E. W. DOWSE
© 3. BIpAVIS

October 6, 1972
‘Ministry of Transportation
and: Communications, :
Design Services Branch,

. 1201 wWilson Avenue,

Downsview 464, Ontario.

‘Attention: Mr. K. G. Selby, P.Eng.

RE: HAMILTON ENTRANCE BRIDGE #1
NORTH BALF PIER F FOOTING
~  W. 0. 69 - 11062
'~ CONTRACT 72 - 119

' Dear Sirs:

.  This letter reports the results of a visit made to
the above site on October 4, 1972 by our Mr. R. Van Ryswyk
accompanied by your Messrs. K. Selby and R. Jasper. The
purpose of the visit was to inspect a crack observed in the
 bedrock during excavation of the north half of the footing

- excavation for Pier F. , ' ‘ :

; The footing excavation is located adjacent to andg
~immediately north of an existing bridge pier. At this
location, the ground surface slopes down at a slope of about
2 horizontal to 1 vertical from the existing bridge to a
creek valley which parallels the existing road. At the
~ footing, the ground surface is underlain by some 10 to 15 ft.
of overburden followed by bedrock: the surface of which
approximately parallels the ground surface.

| At the time of the site visit, the footing
excavation had been completed to a depth of 5 to 15 ft.
below the bedrock surface. The excavation bottom was

- Q: GOLDER & ASSGCIATES LTD. » 3151 WHARTON WAY, MISSISSAUGA (TORGNTO), ONTARID, CANADA + TEL 625-0094 AR
: : TORONTO. « LONDOM o OITAWA » VANCOUVER v 30STON :
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stepped to conform generally to the bedrock surFace proflle.
Because the bedrock (alternating bands of red and green
horxzonta]ly bedded shale) could only be excavated on slabs
~equal in thickness to the shale beds, the excavation
extended a. few. feet below the de51gn foundlng level

It is understood that on October 3 1972 follow1ng
excavatlcn for the footing, a large open crack was observed
- in the bedrock. This crack extended down one face of the
‘excavation and cros sed the base of the excavation at an angle
of about 65 deg. to the pier centreline. As this crack had
not been observed during excavation (this does not necessarily
mean it was not present at that time}. There was some concern
~about the overall stablllty of the founding rock.

Observations made during the course of the site visit
indicate that the crack presently under consideration is one of
a ‘set of Jjoints predomlnatlng within the shale. The joints are
- spaced at about 10 in. to 2 ft. lntervalb, have a strike of

'7;1350 azimath and dip at 80° to 85° towards the northeast. The

edges of the steps on the-excavation bottom (perpendlcular to
‘the pier centerline) are oriented at 110° azimuth, making an
angle of 25° with the crack which crosses the middle step. The
original hill side runs at approximately 120° azimuth and
slopes northeast towards the trlbutary-raVLne floor. The crack
can be followed up the west wall of the excavation for a height
of about 5 £t. above the middle step with an opening of as
much as 1/2 in. The joint is then discontinuous for about 4 ft.
but at a point 9 ft. above the middle step,.the joint is again

open approximately 1/4 in. The joint terminates about 12 ft.
above the middle step.

The crack has an oxidized or rust coating similar to
that of the other joints. However, no recent gouge filling is
evident, and no cther indication of shearing {slickensides or
bedding displacement) are. present,

Across the excavation floor, the crack narrows from
1/2 in. open at the west wall to completely closed at the east
wall, A second joint 10 £t. to the northeast of the main
crack shows slight opening only across the floor of the middle
step.

The shale was tested with dilute hydrochloric acid
and fizzed vigorously. This indicates a high content of

2



: calc1um carbonate cement and tbus the shale could be broken
ndown gradually under the actlon of " f10w1ng g”oundwater.

o : Sectlons plotted from borlngs put down ln tba area
_of the footing indicated that the bedrock surface slopes at
“f;between 20 and- 300 to the norlzontal However ; ‘on the.
‘'basis of available borlng 1nformatlon, the geologic history
of the area and from the existing topography it is not
VpOSSlble to project these sections more than about 10 f&.
‘north of tne excavatlon. It is unllkely however that the

bedrock surface would slope away steeper than abouﬁ 45° to
“'the' horlzontal

Following dlscovery of the crack on ‘October 3,
‘nalls were -installed in the excavation floor on both sides
of the crack. At the time of the site visit (October 4)

‘no movement across the crack had been detected by measuring
 between these nails, '

- - Based on the :esults of the site VlSlt it is our
“opinion that the crack observpd in the footing excavation is
not indicative of a potential major instability of the founda-
tlon rock. However, as a precaution, we suggest that a boring
be put down immediately adjacent to and some 50 ft. northeast
0f ‘the footing excavation to confirm that the bedrock surface
- does not dlp down excess1vely sceeply.

Assuming the bedrock surface does not dlp steeper
than about 45°, we recommend that the follow1ng construction

~procedure be adopted.

1) Fill the crack by gravity grouting (no pressure)

where the cracks are exposed on the floor and wall
of the excavation.

2) Take a final readlng on the monitoring nalls
immediately prior to covering the nails with

concrete to confirm that no dlsplacement has
occurred.

3) Place backfill concrete as soon as possible to the
proposed founding level.

4) The slope to morth and east of the excavation
should be maintained at present angle or at a
- flatter angle (i.e. place waste material at the
toe of the slope rather than on the upper part of
the slope). :



4.
5} . Place brass benchmark ping at the upper corners of

the concrete footing immediately after pouring and
take regular elevation readings.

, We trust this letter will be adeguate for your
immediate purposes. If you have any gquestions regarding
- this letter or if we can be of any further serwvice to-you
~on this project, please call us. ~

“Yours truly,

H., Q. GOLDER & ASSOCIATES LTD,

//?; 97 /?;WW/

R¥R:JBD:jb ,,;g;; J. B. Davis, P.Eng.
72122 / |




TELEX NO.
02-21159
CABLEGRAMS
"FRANKITOR”

TELEPHONMNE!

751-4200
405 NANTUCKET BLVD.
SCARBOROUGH, ONT.
Our Bafarence: e
L. 4178 } Bovanher 2, 1972,

Hr, #. $hite,
Stead & Tvans,
1388 Plains ©3. .,
Buriingten, Ontario.

Bar HM.7,.C. Contract £72-11%
Buy. 42 Bolocstion ~ Zawilton
Srouting of Cored Caissen
Bridas 21

Dewr Bir:

This will ronfirs verbel agrecwments on the site with
Br. C. Thososon of ¥Wm, Trovw Assoecistes Limited and wr. o, Jasper
of the H.T.C. regardine the procedures and egnipment o be zped
to grout the cored calsson in Srides £1.

A2z the conorets ocore and vhe vidoo cawers indicstes
that the porouws concrete at the joint existx on oniy ons sids,
we will first probe the cors hole to dstermuine o walch side to
drill a vent hele. ¥e will then drill a2 vent hola spproxinately
I-172°% ip dimmeter at the outer edoe of the calszson Jown into
the zone to be grogbed.,

The sctual grouting will be done using our Uslorste
Collaidal Crout Pump Yodel D08, 2 orout hose will be inse~tsd
to the bottom of the cored hole and grout pomped in €311 all
the water has been displaced, both in the oored bois and tho
porous zome., The drilled vent hole will allow trammed warsw
to escape, and will alzo confivm that the gront has pensirated
throughost the poroms zome,

#We will also grout the cored hole of 2he second caisaon
that wne cored on Bridge #1.

Yours very traly.

FRANET CARHADY LIMITEDR,

£, 0. ~=Berrinehan Constrnotion LTEY,
My, &, 8. Bbermag, Principal Poundation BEnginser, B.0,0, 0



