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NO. TELEVATION | STATION OFFSET
1 754.2 206461 2917,
2 7166 206+12 20°RT.
24 746.7 206417 10'RT.
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- NOTE -

The boundaries between soil strata have been estabiished only ot
Bore Hole locotions. Between Bore Holes the boundaries are assumed
from geolcgical evidence and may be subject fo considerable error.
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DEPARTMENT OF HIGHWAYS ONTARID

4l gyy- g5,

MEMORANDUM
To: Mr. B. R. Davis Frouw: Foundation Sectlion
Bridge Engineer Materials & Testing Division
Bridge Division Room 107, Lab, Bldg.

Attn: Mr, S, McCog‘oie Dare: December 20, 1966

Oun Fue Rer o DEC211966

Sussrct: FOUNDATION INVESTIGATION REPORT
FOR
C.N.R., OVERHEAD
HWY. #52, LINE "C" REVISION
DISTRICT #4, E-mliton
Wede 66-Fu9l —uce- W.P, 341-64

Attached we are forwarding to you, our detalled foundation
investigation report on the subsoil conditlons existing at
’ the above structure slte,
: We believe that you will find the factual data and recom-
mendations contained therein, adequate for your design
requirements. '

Should additional information be required, please feel free
to contact our Office,

d<,uva#11

AGS :mt 7;’ A, G, Stermac
Attach. Principal Foundation Engineer

R.Davis (2)
.A,Tregaskes
W.Farren
K.Hunter (2)
H.Greenland
T.J. Kovich

- Ser & cr
W.S.Melinyshyn

cc.: Messrs. B
H
D
G

. Foundation Office
2 General Files w"
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. FOUNDATION  INVESTIGATION REPORT
. GC.N.R. OVERHEAD -

HWY: #52, LINE "C" REVISION
- DISTRICT #%4, HAMILTON

W.J, 66-F-94 -~ W,P, 341-64

1. INTBODUCTION:

‘The Foundation Section was requested to carry out a
foundation investigation at the site of the existing C.N.R.
overhead on Hwy. #52. The proposed new structure will be on
Hwy.#52, Bevision Line "C". The request was contained in a memo .
from Mr. W, S. Melinyshyn, Regional Bridge Location Engineer,
dated October 24, 1966. An investigation was subsequently
carried out by this Section to determine the subsoil cgnditions
existing at the site. This report contalus the results of the
investigation together with recommendations pertalning to the
foundations of the new structure and the stablility of the

approaches,

2. DESCRIPTION OF SITE:

' The site 1s located at Cﬁpetbwn Just north of the
Hwy .#52 & Hwy.#99 intersection. At this 1ocation Hwy.#52
crosses the C.N.,R. tracks over an old Railway-built overhead.
The existing bridge is a three span steel bridge with steel,
wood and concrete deck., The condition of the existing bridge
is poor,

Sheet piling holds the approach embankments and hence

little or no forward sloprss are present., The existing approach

embankments are in the order of 10-15'feet high,. Thevtrees which

are growing on the embankment slopes show signs of embankment

ment. L e — -
move . cont'd. /20.:.0....’.9 :




'aThééBéiiwayl;sxvh}a'smgll‘cué (Z'eé‘) on the West Side":

of the existing structure and'a slight rill on the east side
(2t-4'). One can physically observe large amplitudé vibrations
under the bridge between the N.Pier footings and the N,Sheet
piling‘when a heavy truck crosses the bridge..

The general physiographic area of the site is the
Norfolk Sand Plain. During the Pleistocene ice age the ice
lobe called the Ontarib lobe pressed against the Niagara
escarpment and became parted along the interlobate moraine.
The melt water from both lobes piled sand on the crest of the
existing moraine. The melt water then flowed over the top of
the escarpment and then met Lake Warren. The sand: and gravel
beds in the Flamborough Township and the fine sand, 8ilt and
clay between Dundas and Brantford were deposited at this time.
The site lies in a sand moraine area and not too far from an
area designated as swamp. The organic material found at the

site could very well be an extension of this same swamp area,

3. FIELD AND LABORATORY WORK:

Using conventional diamond drilling equipment adapted
for soll sampling purposes 8 Sampled boreholes and 6 dynamic
cone penetrations were carried out at the site, A driving
energy of 350 ft.-1lbs, per blow was used for the dynamic cone
penetration tests.

In cohesive materials (also in organic mat'l, @

BE#s 1 & 2) 2-1nch I.D.Shelby tube samples were obtained by

manually pushing the tubes into the soil where possible,

cont'd., /3eeees




Otherwise samples of cohesive and non-cohesive>mater1als were Ad

" obtained using a2 1n¢h 0 D. split spoon sampler driven

according to the specixic&tions of the Standard Penetration Test.
The insitu shear strength was measured where possible with a
fleld wvare test,

Samples were visually examined and identiflied in the
field and subsequently in the laboratory. Laboratory tests were
conducted on selected representative samples to determine, where
applicable, atterburg limite , bulk density, grain size distri-
bution, natural moisture content, shear strength and organle
content. The shear strength was determined by means oflquick
triaxial and unconfined compression tests,

Results of the 1aboratofy and field testsrtogether with
the location and elevations of the boreholes are presented 1in
the appendix of this report.

4, SUBSOIL CONDITIONS:

L,1) General:
The natural subsoil at the site conslists of deposits

of clayey silt to silt with traces of sand and gravel, organic

material (peat), érganlc silt-clay, silty fine sand to silt and

clayey silt to silt., The boundaries of the deposits as deter-
mined in the boreholes, are shown on the accompanying borelog:;
sheets, and the estimated stratigraphical profile contained in

Drawing 66-FP-94A, is based on this information.

cont'd, /lHeeee..




4 2) Clayey Siltbo Silt with traces of
Sand, Gravei and Organics

A surface deposit of clayey silt to silt with traces of
sand, gravel and organics was observed in all the boreholes
except #3. The thickness ranged from 3.5ft. in BH #4 to 10.0ft,
in BH #1. In general the deposit is cohesive in Boreholes 1, U4 &
5 and may be described as clayey silt with traces of sand and
gravel and contalning variable amounts of organics. In Boreholes
2, 6 & 7 this surface deposit is essentially non-cohesive and may
be described as silt wlth sand and t;acas or pockets of organics.
Some variation in physical properties was observed to occur in
a random fashion. These physlical properties as determined

from field and laboratory tests summarized as follows:

'N* Values 2 - 7 blows / Ft.
Liguid Limited 20 - 41 %
Plastic Limited 18 - 32 %
Moisture Content 9 -93 %
Organle Content 0-17 %

Bulk Density : 84 - 127 p.c.f.

Undrained Shear Strength
Bange ' 470 - 830 p.s.f.

4,3) Organic Material (Peat) with traces of
Sand & Fragesments of Wood,

This organic (Peat) deposit was observed immediately
below the clayey silt to silt depoéit or’ground level in all
the boreholes. On the south side of the rallway this deposit
is only 6 feet in thickness and contains a considerable amount

of sand size particles, The organlc deposit on the north side

of the Railway tracks has a maximum thickness of 15,5 ft. in

) Oont'dn /50[.’{-,--,-0.7 ’ '



. v - Borehole #5 to a miniiﬁum of 0.5 ft.inBorehole#?.

P In general the 'N! vaiues vafy.atrraﬁdom from 1 to 11
blows/ft. The undrained shear sfrength of this deposit obtained
from in-situ Vane tests ranges froﬁ 480 to 720 p.s.f. The
moisture content varies from 108% to 563% and organlec contents

range between 19% and 87%.

L,4) Organic Silt-Clay with traces of
Sand Seams,

This deposit was encountered in boreholes 1, 2 and 5
immediately below the organic material (peat)., The thickness
varies from 3 to 8 ft,. It is mainly a cohesive deposit and
can be described as organic silt-clay (OI-OH) of soft to firm
consistency. The physical properties of the material are

0 as follows:

'N' Values 1 - 2 blows/ft,
Liquid Limited 54%
Plastic Limited 43%
Moisture Content 21 - 108%
Bulk Density 103 - 122 P.C.F.
Organic Content 1 - 25%
UNDBAINED SHEAR STRENGTHS
Min,  Max.
Field Vane 720 2240
Quick Triaxial 280 770 P.S.F.

4,5) Silty Fine Sand to Silt

In all boreholes this fine grained granular deposit was
observed immediately below the organic deposit (peat) or below
. the organic silt-clay. In boreholes 1 and 2 this deposit has

a maximum thickness of 28.5 and 30 feet respectively and the

. ,cont"do /6oroooo-.




lower bopndarygbéiﬁg‘e-éfgt%p&*%bi,é{and 689.6. Immedlaﬁelyj_

below this the stratum of clayey silt to silt was encountered. ..

However, in boreholes 3 and 4 this deposit was proved to

elevation 675 and 663 ft. respectively. In borehole 7 this

layer was interrupted between elevation 737 and 730 by a layer

of clayey silt to silt but below this theé-layer was proven to elevation

692. |
Standard penetration tests carried out in the field

gave 'N' values ranging from 7 to in excess of 100 blows/ft

generally increasing with depth indicating a loose to very

dense relative density.

4,6) Clayey Silt to Silt

This deposit was encountered only 1n boreholes 1, 2 &7
extending at least to =levation 665.0, Standard penetration
tests gave values which ranged from 49 to in excess of 100 bloﬁs
per foot 1ndicating a hard consistency.,

Physical properties of this material as determined

from the laboratory tests are as follows:

Liquid Limit - 18 - 2u%
Plastie Limit 12 - 17%
Moisture Content 11 - 22%

5. WATER CONDITIONS:

Observations carried out during and after drilling
operations, indicated the ground water elevations to be as

shown on-the borelog sheets (see appendix).

cont'd. &




¢6, DISCUSSION & RECOMMENDATIONS:

It 15 propossd to comstruct a new bridgebat this

location to réplace the exlshiing three span steel structure,

The centre line of the new bridge will be located some 4,5 ft.

left of the present centre line and the new total span will be

in the order of 135 feet. According to avalilable information

the C.N.R. overhead on Hwy. 52 was built some 25 or more years

ago. The approach fills of the existing road are supported in

the forward direction by means of steel sheet plles driven into

the ground and anchored back in the approach fill. No infor-

mation 1s available regarding the depth of the sheet piles or the |
type of structure foundation. The existing structure 1s three
span (45' - 35' -~ U45') two lane bridge with a width of 20 feet,

The new grade will be raised to elevation 774% which
willl result in a maximum height'of £111 in the order of 28 feef
in the forward slopes of the approach embankments,

Since the subsoil at the north approach embankment
consists of soft deposits of organic peat and organic siit-clay,
it will be necessary to stallize the approach embankﬁents,
elther by designing suitable sections with berm or by sub-
excavating some or all of the soft organic material and replacing
it with suitable fill. Significant movements of abutments have
occurred elsewhere when structures were built on similar subsoll
conditions. In order to eliminate this possibility the followlng
recommendations are made:

Sub-excavation should be carried out with the purpose'

of removing all the organlic material within the area between

the north pier and north abutment togethér for the full width




= : - 4 .

5 &

of the bridge + 10 feeﬁfo;’each side, aﬁd”repiace this material
with suipable f111. Granular type of backfill should be used
below the:water table. The ?inal side slopes of the excavation
should not be steeper than 1:l.

To ensure lateral stability of the fill, sub-excavation
should be carried out longitudinally in 12 foot widths and
immediately replaced with suitable fill material as specifiedA
by the Reglional Materials Section. Temporary sheeting will be
required to protect the railway tracks on the south face of
the excavation., For estimating purposes sheeting should be
driven at least 10 feet into the granular subsoil below the
bottom of the organic layers. In order to ensure the stablillty
of the proposed north approach fills certaln sub-excavatlion
methods are required especially in the transverse direction.
Specific recommendations pertaining to this will be discussed
in the Soils Report of the Regional Materials Section.

No stability problemé are anticipated for the south
approach embankments if standard 2:1 slopes are used. The
north approaches can be constructed to its full height after
completion of the sub-excavation and backfilling operations,

Structure Foundatlon:

The organic deposit at thls site cannot satisfactorily
support spread footings and it is therefore recommended that
the bridge piers and abutments be supported on large displacement

steel tube piles driven to estimated tip elevatlon 690 - 700,

cont'd. /Fevees




&

Pile cabacity should be established inAthg field using -

the Hiley Formula in accordance wlth D.H;O. Standardé DD1218 and
DD1219,

In such a case a safe design load of 60 tons per pile

may be used for design purposes.

Settlement of the approach fills:

Organic soils such as peat and organic silt-clay at
this site are known to consolidate considerably under load.
The smb-excavation procedures outlined elsewhere in this
report will reduce the settlement problems considerably, however,
it is not practieal to remove all the organic materlal over
the entire area of the approach embankments. Therefore, some

settlements will be inevitable,

7. WISCELLANEOUS:

The field investigation was carried out during the
period November 1 - December 5, 1966. Equipment used was
owned and operated by Canadian Longyear Co. Ltd.. Field
investigation was carried out by Mr, J. Mchougall, Project
Foundation Engineer ﬁho also prepared this report, under the
general supervision of Mr, M, Devata, Supervising Foundation

Englneer.

December 1956,
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FORM 0B-MT-i26 OFFICE REPORT ON SOIL EXPLORATION

&£6-40846 . ) . O

DEPARTMENT OF HIGHWAYS — ONTARIO
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO.! FOUNDATION SECTION
w.p._341-64 BORING DATE . November 2, 3, U4, & 8/66 COMPILED BY "
7
DATUM Geodetic BOREHOLE TYPE _Washboring, NX & BX Cased CHECKED QY v/
SOIL PROFI AMPLE DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
= SRy | LowggFooT ———— PLASTIC LMIT —— wp
5 g 4 A 0 60 80 100 WATER CONTENT ——W .k
al = i | 9 [SHEAR STRENGTH P.SF. wp w w 539
ELEV. DESCRIPTION % § €| al » ‘JF“AEIGTICF ane — “ ¥ | REMARKS
DEPTH el 5| F | &| 4| oQuick Triaxial WATER CONTENT % Y .
<4.2| GROUND LEVEL 5 a| @ | 500 1000 1500 2000 2500 15 50 kst g
0.0] Clayey silt with \ \>
traces of sand &
gravel and organicé\\ﬂ Eé %? 730 °
Stiff. \ 215510 0 p——i
&4-2 A TW P o O
10.0| Brown organic matli~
(peat)with traces |~ [ [55 [8 | 740
of sand &fragmentlsrv I N AN
of wood ~ TW 1P
~l & _IBS 16
733.5 T lis Lt org. 194 2]
20.7] Dark Grey Organic Tw_ 1P 230 \\\\\ + 9=3.7 o
29 s1lt with tggﬁg.of
24,4 19 I[85 128 o+
Grey sandy silt
to . |
Silty fine sand ' 110 SSi2t
with oce, clayey |. . 720
silt seams. .,
Compact to dense 111 95130 <§;
. ——] 133
" [12] S8]37 o
710
. TITSSTS7 o
o FU IR °
701.2 iy 200
53.0 Grey 151 551589
Clayey S1ilt to
s1lt withk sand ,
and traces of 161 S5110 Ot
gravel, 690
Hard / 171 85112 Ht
181 o511Y9 ’ O
/ 680
672.7 19S5 97 of—
81.9 End of borehole 670
-




FORM OB-MT-124

66-454 6

OFFICE REPORT ON SOIL EXPLORATION

OEPARTMENT OF HIGHWAYS ~ ONTARIO
MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 14

FOUNDATION SECTION

730

JoB 66-F-9L tocarion Huy.#52 & C.N.R., 29% Lt. of Stn. 206 + 59  ooicvaren oy J.He
w.p__ ON1-64 BORING paTE _NOV. 4 & 7, 1966 COMPILED BY J'H'ﬂ
DATUM Geodetic BOREHOLE TypE Washboring NX Cased CHECKED BY g&;r;“
DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT wy
SOIL_PROFLE SAMPLES w | aLows/root PLASTIC LIIT wp N
5 ol 2 , . , . \ WATER CONTENT ——w x
al g| | €| § [Snear sTreneTH PSF. we o . w 32
ELEV. DESCRIPTION =l @1 a | 3| 5 |+ Field Vane eUnconfined Couk) Wi REMARKS
DEPTH sl 212 2 W | oQuick Triaxial WATER %ONTE T % X
754.0 GROUND LEVEL el 2 | @ | 500 1000 1500 2000 2500 fIERS To* |4
6.0 Brown Clayey Q 750
silt with traces \ b &%
of organics, sand 125 jpre
and gravel. NJL | TW « +sk2 e Eiﬁ’&"’
744.3 Firm to stiff N e & B— 127 oF.1.77%
9.7 Dark Brown ™~ . Cc“0.0?é
organic mat'l, ~l 3 ITW I P | 740} W.314,1 :
737. 5 (peat) |~ . 2000, 5=3F IOrg.79.h%
. SN ITH P + >20do, s=3 W.340%
16.5} End of boreholse Org.87.254

bl




FORM DB-MT-124 OFFICE REPORT ON SOIL EXPLORATION

66-4846 . . .

X
DEPARTMENT OF HIGHWAYS — ONTARIO
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO.: FOUNDATION SECTION
J0B __ 66=F=94 LOCATION ____Hwy, 52 & C.NR,, 20' Rt, of Stn, 206 £12 ORIGINATED BY __JL.M
w.p._ 3h1-64 BORING DATE Nov. 9, 10, 14 & 15/66 CoMPILED BY —_LJL,
DATUM Geodetic BOREHOLE TYPE Mashbore, NX & BX Cased CHECKED BY %4
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT ———wy
SOIL PROFILE SAMPLES _| . | slows/Foor . BNeTiC T ws N
5 8| 4 20 0O 60 & 100 WATER CONTENT —W x
P & & | @ [SHEAR STRENGTH P.S.F. wp w w 32
:ELPET\:.‘ DESCRIPTION £l 8 ‘é‘ ol > -+ Field Vane @ Unconfined Comp, et © W]l REMARKS
‘ E1 21 [ 8] 2| o Quick Triaxial WATER CONTENT % Y L
746.6] GROUND LEVEL » a| w 200 400 6 800 1Q00 20 40 60 p.c.rlEL, 7hhol,
0,0 Dark brown silt & 'W L. ‘
organics, traces of . =.L,
710,6| sand,gravel & shells 1 WP 710 8.5 g.‘)g.ﬁ
oc.U,

6.0 Dark brown organic :N 2 138 | P + Sk2 W.166%
mat'l, (peat) with | 3 Tss 1T p Org, 28.3%)
fragments of wood, ~ . +-8l2 W.467,3%

. LE .
4 I [P tsloa L3 grg-zlﬁz%‘
~ [0 . 5
~ NS 1T P 730 Org. 86&6LE]
727.4 ~ F35p.7 8-8% L%
- W.37 B |
19,8 Dark grey organic o
"1 silt-clay with sand e o L8k3 qr— o [103.4 org.5.7 & |
seams, Sa.57%,3140%
79,6 Soft to Firm T 1T B 720 o - o_|122 |C1.3%(seam)|
. Ce. 0,129 -1
27.9 Fine sand to sandy . b, 2808 1
silt with traces of [ '| g8 |33 [ 14 0 Org. 2.29 &|
gravel, . 7.79% A
- \ Gr.6%,5a82%]
Compact to dense . 85 1 18] 7o ._Z S1.&C1. 128
10183 | 11 $>
o'. \'\
1188 [ 360 700
‘2] ss 13 Sa.L3%
. . Si.5ﬂ
689.4 Llazlss [ ay 690L_
57‘(: Grey clayey silt %
to silt with s e o
traces of sand &
gravel,
151 SS | 95] 680 S
Hard
? 6] 851 5 ok
? 171 ss | 53] 470 Q-
465. 2 18] S8 [137 ' o
81,5
T End of Borehole %
660,
!




rEanM YdrMitice OFFICE REPORT ON SOiL EXPLORATION

&6-4546 . ' ‘

OEPARTMENT OF HIGHWAYS ~ ONTARIO

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 2 FOUNDATION SECTION
JOB _6B6=F=9L _  LOCATION Hwy, 52 & C.N.R. 10'Rt, of Stn. 206 £ 19 ORIGINATED BY ._J.M.
w.P. L1861 BORING DATE __ Novemher 15 & 14 1944 compiLeD By ___J.M.
VA
DATUM Ceodetic BOREHOLE TYPE Washboring, WX Cased CHECKED BY LE
OYNAMIC PENETRATION RESISTANCE LIQUID LiMIT wi
SOit PROFLE SAMPLES w | 8LOWS 7 FooT PLASTIC LIMIT wp N
5 e| 2 . , , . \ WATER CONTENT ——Ww x e
il = €| § [SHERR STRENGTH P.SF. we o wL 38
gy DESCRIPTION glel e al ’ “ 8| REMARKS
DEPTH 21 -8 4 WATER CONTENT % Y
716.7| GROUND LEVEL @ a| W D30 BT aCE
0,0|Brown organic silt- _! E1,744,1
743.2|clay with trace of sand\ | =W,L,
3.5 07 e g
Dark Brown organic |. ss 13 ] a0 N 5;512&-2%
material (Peat) ~ - .
|~ a5 2/1 " 01'8-76-35
~ W. 550,0%
~ 1h 85 [3 Org.26.2%
s - 35 2/18% 2.69.
16.0 Grey fine sand & 730
organics t?lzrganic S8 /18 o grg'5§;1%
725,2 si a.
72),,2|Grey sandy silf. il Iss 19 i ¢ 81.32%

22,5 End of Borehole
720




FORM QB-MT-126

66 4046

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS ~ GHTARIO
MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 3
Hwy, 52 & C N, R,, 27" Lt, of Stn. 205 £ 57

FOUNDATION SECTION

- J0B —bb=F=9l LOCATION oriGINATED BY _J.H.
w.P.__341=64 BORING DATE —_November 16, 17 & 18, 1966 coMPILED BY __J:Me
DATUM Geodetic BOREHOLE Typg Washboring, NX & BX Cased cHECKED BY A
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT vl
SOIL PROFILE SAMPLES | w | BLOWS /FoOT PLASTIC LIMIT wp -
5 5| 2 20 60 80 100 WATER CONTENT ——W x F
il & w | £| @ [SHEAR STRENGTH P.S.F. wp w wy 32
:————:PET\: DESCRIPTION 21§ & el 2 O Quick Triaxial — @ W] REMARKS |
: gtz "laf 2 6 400 WATER CONTENT % Y
(946 ,6| GROUND LEVEL © & 200 400 600 800 1000 19 2 0 Jecels
0.0| Black Organic Topsoil [ X W.L.
changing to dark grey T W | PM bo) =
740,6| org.silt below el.743 l 101 grg%1§i§z
.0 T 51 ssl o] 740 W1, 56.4%
*¥! Silty sand.~Silt withl ", 7 WL, %!
traces of gravel and 31 851 7 ‘ Gp'll‘.éy'gsz
occasional layers — 5155 S:' ’? ,
of clayey silt. z Sa. 0%
51 831101 730
Loose to very dense |- - <\
41 ssliy +O1
3 <>\
. i SS |10 720 Z O
8135 |18 ~~—_ o
<l
‘o185 163 7o Pt 15 o
10183 | 59 D
11453 | 541 700
12 1 88 |192/411n 0
13188 {1 63F 690 o
+ 1161} 8S 57
«lasiss | 78| 680 o
675, 1 .1 151 85 1161
713 End of borehole




FORM 0OB-MT-126 OFFICE REPORT ON SOIL EXPLORAYION

S56-4846 . . ‘

DEPANTMENT OF HIGHWAYS - ONTARIO ‘
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. & FOUNDATION SECTION
408 —B6=F-0L LOCATION Hwy, 52 & C,N,R,, 27! Rt. of Stn. 205 4 26 ORIGINATED BY J=Me
w.p.___3hl-6L BORING paTE _Nov. 21 - 24,/66 COMPILED BY J'M'M
pATUM . Geodetic BOREHOLE Type Washboring, NX & BX Cased CHECKED B8Y -
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT w,
— w | 8LowS/FooT PLASTIC LIMIT wp
5 gl 4 20 4 60 8 100 WATER CONTENT ——W -
il = | 9 [SHEAR STRENGTH P.S.F. wp w 3@ o
ELEV. W ow |~ w L Sz
e DESCRIPTION el @l ol ol 5 e ® W] REMARKS
DEPTH sl 2|z 2] W
€l 2 5| 4 WATER CONTENT % Y
7,9,9| GROUND LEVEL hid @ 15 0 L5 P.C.F.
0.0| Brown clayey silt wi .
T46,.4| sand & grale.(Fillmﬂ El. 7L4.9
Organic silt. -L___:_ oLig
. l 21 8§ ° Org. 31,6
740 —1 3| ss| g| ™ & 25,08
9.3 \ or. 7%
Grey T 1. 1 838110 Sa.80% ‘
’ - Si.& C1,139
S8ilty fine sand to 51 88112
silt with traces .
of gravel with | - 730 T~
occassional layers || 61 S8 8 :
of clayey silt, . <
71 ssl 20 P b
Very s 720 /
C.[2a]ssl10 °
Loose to very densd °
gl Tl P o Sa. 25%
si. 65%
. 70 B o1. 10%
‘1301 881 54 \L\ 9
£ — Gr. 1%
13| 8sl7s Sa.39%
51,50%
700 €1,10%
12| s3] 48
13| 851 93 o
1| 8S|71/1" 490
151 S5]126 o
680
16| 83| 32
17| 851I06)73" o
670
181 55| Lk |
663.4 - 139l 881 27 o
8.5 End of Borehole 660




FORM OB-MT-126

66-454 8 .

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMEWT OF HiGHWAYS - ONTARIO
MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 5 & 5B

FOUNDATION SECTION

o8 ___06-F9h  ocarion____ Hwy. 52 & C.N.R, 33.5' Rt. of 206 £ 88,5 oRriGINATED By _Y-M:
w.p. 34164 BORING DATE __ Nov, 24, 28-30/66 COMPILED BY .M.
DATUM.___ Geodetic BOREHOLE TypgWashboring, NX Cased CHECKED BY /75
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL_PROFILE SAMPLES w | eLows/Foor PLASTIC LWIT wp N
5 el 2 0 ¥ 6 8 100 WATER CONTENT —w x
il & £ | g [SHEAR STRENGTH P.S.F. wp L, w 39
ELEV. DESCRIPTION £l @) & | a| 5 | +Field Vane et © W1 REMARKS
DEPTH HEIEAR I
gl 3 w WATER CONTENT% | ¥
747.0| GROUND LEVEL » a| w 500 1000 1500 2000 2500 5 30 45 lece
0.0| Brown Clayey silt Q i'sl1 743.8
traces of sand & org. 318 é — W.L,
741.5 N\ +5-3.1 OFg. 2.34%
5.5|Grey fine sand with FRES 740 © Org. 0.91%§
'ng-g trace org,(dark grey) 13l sTn W. 120.9% |
°"| Black Organic Mat'l, |./ Org. 1L.5%
(Peat) N S8 W. 3544,1%
with occassional R ? Org.53.4%
large wood T~ 88 730 W, 472.5%
/\/N \>
~A3B 1 ssiy Wo L7443
o t 8-245 Org. 67.5%
722.5 ~
. Dark G Org.S5ilt.
gigi3] Do Grey Ore LB 3502 1 729 - o
27.5] Grey Silt ]
715.5 Compact 5B IsS | 25 > o
3.5 End of Borehole <?
710 >

o



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

66-4546 . ) . '

DEPARTMENT OF HIGHWAYS - ONTARIO

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 6 FOUNDATION SECTION
Jop_b66=F-Q ___ LOCATION Hwy, 52 & C.N,R., 29'Lt, of Stn, 207 £ 50 ORIGINATED BY J. M
w.p._341-6k oRrING paTe __ Nov. 30 & Dec. 1/66 compiLep By oM
DATUM Geodetic BOREHOLE Typg _ Washboring, NX Cased CHECKED BY
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT i
SOIL PROFILE SAMPLES o | elows7roor D T = N
5 8| 2 . , . , . WATER CONTENT ——W x
2l | , | ©| & [SHEAR STRENGTH P.S.F. wp w w 3%
f . | e e
EL—:—TY DESCRIPTION gl 2l e | > © ¥ | REMARKS
DEPTH 3| F|&8 & WATER CONTENT% | ¥
756.6] GROUND LEVEL @ a| “ 19 30 0 P.C.F
0.0| Brown Silt with sand [\
& pockets of organic 11 5515 Hi O Org. 0.8%
215512 -0 0 El, 748.0
7[&7.6 = woLQ
9,0 Bl:cl;igig?nict) :~ 31 8511 W. 309!70?%
mave ea ;
_'z_zg.g : P s W
. rey fine sandy silt | - N .
to silt with trace |.'| 51 551171 740 o Org. 6.26%
of organics .
735.1 Loose to Compact . 158

21.5] End of Borehole

730




66-4846

, FORM OB-MT-126

OFFICE REPORT ON SOIL. EXPLORATION

DEPARTMENT OF HIGHWAYS - ONTARIO . L
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 7 FOUNDATION SECTION
JOB __AhHal=9L LOCATION Huva 52 & C N, R, 20' Rt, of Stn, 208 ¥ 00 ORIGINATED BY _Y-Me
w.p__341-6L BORING DATE __Dec. 1, 2 & 5, 1966 COMPILED BY J-g-
pATUM___Geodetic BOREHOLE Typg . Nashboring, NX & BX Cased CHECKED BY v
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCZ LIQUID LIMIT wi
— w | BLows/FooT PLASTIC LIWIT wp N
B 8| 1 L I L ) WATER CONTENT ——W «i
a2l = i | & [|SHEAR STRENGYH P.S.F. wp wL 40 :
ELEV. oW w ~ ! Field V 0—-—-—-—4"’—-——4 ) mﬁ
SEPTH DESCRIPTION sl 2l elel 2 —+ Field Vane 4§ REMARKS -
: =12 F 9 r} ® Unconfined WATER CONTENT % X '
&2 9| GROUND LEVEL i ® w 500 1Q00 1500 2000 2% 1 20 30 P.C.F.
0.0 ] Light brown silt with
sand & trace of org. N
53 Org. 0,34
2 1851 3 EY: "749.%
9.k , N 750 Pt
718, O Browr Organic > 3 1'ss [0 = N
10,0 ! W, 111.2%
Grey silty find sand| - }-4-1-53 110 % |
to sandy silt with |’
' 8S |15
clayey silt & layer | - >
¥ 0
between elevation 1618519 o
L
737.0 & 730,0 2 2 il e s 1.'6 Ho4 129
/ 21 85 10 i
.‘// 730
9 | 88 |11
10 35135 ol
720
1| ssl72
12| 83 | o7 Ll
710
13| 55 | A2
Lyl sstas H
’ 700
* 15| ss 32
692, 4 16l ssl s Ho
66.5| End of Borehole 690




ODEPARTMENT OF HIGHWAYS ~ GNTARIO

o RECORD OF BOREHOLE NO.=2 FOUNDATION SECTION
MATERIALS & TESTING DIVISION
JoB _bH-F-9L . LOCATION _Hwy, 52 & C.N,R,, 22.5' Rb. of Stn. 205 / 54 ORIGINATED BY _J.M,
WP __ 3hl-8h BORING DATE ._Nov, 18, 1966 COMPILED BY J. M.
DATUM Geodetic BOREHOLE Type _ Dynamic Cone " CHECKED BY A .
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT w
SOIL._PROFILE SAMPLES w | BLOWS 7 FOOT PLASTIC LtWIT »p N
5 ol 2 20 4o 60 8 100 WATER CONTENT ——w oy
2] « 2| ¢ [SHEAR STRENGTH PSF. wp wi 24
ELEV. Mol w| S| @ — 251 remarks
SEPTH DESCRIPTION 2] 3 ¢ el 3 W
5 HEIRREIEE WATER CONTENT % Y
757.8 | Ground Level s [ u P.C.F.
0,0

ThO
7
720 >
<>
Ve
\
710

k 700 \

End of (one lest




o T E s

{REV. JUNE i983)
65-1624 ‘

ONTARIO

€0
50 /
N /
» /
[
5 v
4 ¢l \$6
' >
- >
g 30
>
i
[ ] =
£ oL [ Leceno
3 BH No. |SAMPLE | syypor
& 20 / b No.
1 2
1 3B +
/ : 9 a
MH OH
1
10 s ) 6 =)
/ + 1 17 *
| c——— SES—— J
NN 1 18 =
ML ML | oL
o 20 30 40 50 60 70 80 90 100
LIQUID LIMIT - Per Cent
DEPARTMENTY OF MISHWAYS -
TESTING JOB No. 66-F-94
Y DIVISION




FORM OB-¥T-252

(REV. JUNE 1963)
65-1624

ONTARIO

60
50 /
y /
-~ 40 /
=
S /
4 ¢l \‘\6
]
& P
)-
—
=
- cL LEGEND
3 BH No. | SAMPLE | sympoL
E.J 20 / 0. No.
1A 1 ©
1A 2 +
/ 2 6A a
MH oH
10 Jpa a 2 14 o)
/ 2 15 *
e — \\at\.\\\ N\ 2 16 =
o ‘ Mi ol 2 17 A
ML ML | oL 2 18 °
0 10 20 30 40 50 60 70 80 90 100
' LIQUID LIMIT - Per Cent
DEPARTMENT OF WAYS -
MATERIALS and PLASTICITY CHART WP No. 341-64
@ TESTING JOB No. 66-F - 94
DIVISION




(REV. JUNE 1985}
65-1624 ‘ ‘ .

60

50 /

. S

N\

c
s vd
a ¢l \$€
5 . \z
5 B
2 30
-
=
o r
= cL LEGEND
E ”0 / BH No. | SAMPLE | sympoL
' 2A 7 °
| 3 1 +
/ 3 & o}
MH OH
10 /! . 3 7 (]
3 8 *
NN - T S
FO— % > © i o1 3 10 A
ﬁ{“b ML | oL 3 15 .
o 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT ~ Per Cent
DEPARTMENT OF MHIGHWAYS WP No. 34] - 64
" MATERIALS ond PLASTICITY CHART °
W TESTING JOB No. 66-F-94
DIVISION ,
ONTARIO




FORM OB-MT-282

{REV. JUNE 1965}
651624 . . .

60
50 /
N /
L /
=
z v
. ci
a \’\V\Q’
' A
3 ‘B
2 30
>
Lo
(5]
g cL LEGEND
3 ‘ BH No. | SAMPLE T sympoL
6.' 20 / . 0 No.
4 8 e
4 9 +
/ 4 13 B
MH oH 4 15 ®
10 7
/ 6 *
L2 ] = l v
NN 7 =
| S—— ev——— Swna— { b= M1 o1 7 7 A-.
a
ML b 7 ML oL
0 10 20 30 40 50 60 70 80 90 100
LiQUID LIMIT - Per Cent
DEPARTMENT OF HIGHWAYS . _
MATERIALS and PLASTICITY CHART WP No. 341-64
@ TESTING JOB No. 66 -F-94
% J DIVISION
ONTARIO




€5.414

UNIFIED SOIL CLASSIFICATION SYSTEM
CLAY & SUT SAND GRAVEL
Fine ] Medium | Coarse Fine [ Coarse
100 DEPARTMENT SIEVE DESIGNATION 270 200 140 1CO 6050 40 30 20 16 08 4 %R % s
ﬁ_. = PR S e i [ VTt i A 0
// r/:"; rd ." —-—-— ’/ /
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et RSl = g R R
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° S © o2 ° ° © 9o 4 L T
GRAIN SIZE !N MILLIMETERS
- DEPARTMENT OF HIGHWAYS -
MATERIALS and GRAIN SIZE DISTRIBUTION WE No. 341-64
TESTING JOB No. 66-F-94
DIVISION SILTY FINE SAND To SANDY SILT
ONTARIO




ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER

12 INCHES INTO THE SuUBSOIL, DRIVEN BY MEANS

OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 iNCH, €0 DEGREE CONE, FITTED
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED

IN THE FOLLOWING TERMS : -

CONSISTENCY ‘N' BLOWS/FT. c LB./SQ FT. DENSENESS 'N' BLOWS / FT.
VERY SOFT o -2 0 - 250 YERY LOOSE 0 -4
SOFT 2 -4 250 - 500 LOOSE 4 - 10
FIRW 4 - 8 500 - 1000 cOMPACT i0 - 30
STIFF 8 - 15 1000 - 2000 DENSE 30 - 50
VERY STIFF i5 - 30 2000 - 4000 VERY DENSE > 5O
HARD > 30 > 4000

S.S. SPLIT SPOON

TYPE OF SAMPLE

T W.  THINWALL OPEN

WS WASHED SAMPLE TR THINWALL PISTON
$.8 SCRAPER BUCKET SAMPLE Q8. OESTERBERG SAMPLE

A.S. AUGER SAMPLE
cs. CHUNK SAMPLE
ST SLOTTED TUBE

F S FOIL SAMPLE
R.C ROCK CORE
SAMPLE

PH.  SAMPLE ADVANCED HYDRAULICALLY
PM.  SAMPLE ADVANCED MANUALLY
SOIL TESTS
Qu UNCONFINED COMPRESSION L.V.  LABORATORY VANE
Q UNDRAINED TRIAXIAL FV.  FIELD VANE

Qeu CONSOLIDATED

UNDRAINED TRIAXIAL 4 CONSOLIDATION

Qd DRAINED TRIAXIAL s SENSITIVITY
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SOiL._PROPERTIES

ABBREVIATIONS USED

IN THIS REPORT

UNIT WEIGHT OF SOIL {BULK DENSITY)

UNIT WEIGHT OF SOLID PARTICLES
UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SOIL (DRY DENSITY)

UNIT WEIGHT OF SUBMERGED SOIL

SPECIFIC GRAVITY OF SOLID PARTICLES G = %L'

VOID RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LICWID LiMiT

PLASTIC LT
PLASTICITY INDEX
SHRINKAGE LiMiT

LIQUIDITY INDEX = ————”I‘"
e
CONSISTENCY INDEX = —'—'L'—-—i
P

VOID RATIO IN LOOSEST STATE
VOID RATIO IN DENSEST STATE
DENSITY INDEX « SmSX €

€max ~ €min
RELATIVE DENSITY D, IS ALSO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

L 4

—Ae

COEFFICIENT OF VOLUME CHANGE = -(—S——r

1
COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX =

Ae
Alog O

ejAc

TIME FACTOR = 3;,’- ( d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTAKCE,
OR FRICTION

APPARENT COHESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

IN TERMS OF
TOTAL STRESS

Ty=Cu+ O tan ¢

COEFFICIENT OF FRICTION
SENSITIVITY

IN TERMS OF
EFFECTIVE STRESS

Ty=c+ 0 tan ¢

o AXOMLENy ™ a4 qQqc

ZOrw

(=)

GENERAL

3146

BASE OF NATURAL LOGARITHMS 2-7i83

or ing NATURAL LOGARITHM OF @
OR [0ga  LOGARITHM OF g TO BASE i0
TIME

ACCELERATION DUE TO GRAVITY

VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (& IS ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIC { i IS ALSO USED)

MODULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS }
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF \ISCOSITY

EARTH PRESSURE

DISTANCE FROM TP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TU BE USED WITH VARIOUS

SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIERT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
YO SPECIFIC GRAVITY. OEPTH AND COHESION ETC. IN THE
FORMULA FOR BEARIMG CAPACH Y

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO MORIZONTAL
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RE  STURUCTURE AT HIGHWAY 52 AND C N R WJS6-F-94 AND STRUCTURE AT o
HIGHWAY 52 AND T.H. AND B. 4. WJse-F-35 T ®
THE FIELD INVESTIGATION WORK IS IN PROGRESS FOR THE aBovE MENTIONED Y .
PROJECTS THIS IS FOR YOUR INFORMATION,
1 DEVATA FOR A G STERMAC MAT AND TESTING
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S5, Grebsiki,

Foundations Pila

e v Foundatlons Uffice
Zridge Design Engineer, aterials & Testing Div,,
u}:;dge 21?3.51@51; Baon }'0?" Lab, Elﬂ{fg
aduin, Bldg, ’

Juns 154, 1357

R, Overhsad at Copetown,
£llss North of Iwy, 99,
3h1-54, Site No, 36832
52, Mat, # (Piasailtaﬁs.

¢ Freliminary Bridge Flan Jrawing D 5172.51

e

Th
for the abovs mentioned strusture has baen revigwed, and it

&

zppearz that the desligner has somplisd with our reeoszendations,

! A\ ;
{:7 [ N f\yf/uﬁﬁ{q
Ee Dpvata,
SUPERVISING
For:

&, %, Stermese,

FRINCIPAL POUADATI®N ENGH.

POUNDATION Zng.

Giffale ang

3, Halombls
¥, 8, Belinyshyn

ags Assoclisten Lita,

Foundations Fil
Gen, Fllies

gs .




Department of Highways Ontario

Copy for the information of
ir, A, Stermac, Principal Foundation Englneer,

Room 1 Lab, Building
Bpldge Ei’l’i&ien,
Rcs. m iautm Eagineey, Dosmaview, Ontario

w&-mtim Bailéing
June 9, 1567

3’%‘*&2’”“’“%‘&%““
s ]
ﬁ.?, 3&1-53, 3&%& s’.lﬂi

th are prints of the Prelismirury Bridce Plan

Attaahed hevewi
Drawing D6179-P1 for che above-mentioned strustcure,

ne esticated ooet of the ssructare is $209,000.
This cost inaludes tender, ma t&s&m snd sundry
sonstraation,

Any soaments oF revisions yeu may have should be subnitted
within thres weeks,

G5, Grebaki,
iy Beidge Dasign Engineer
Attaoh,
8,8, 3., MaCoudie
A, ESerems
K. Porrueat

E, Cross




Future Design Standards

Hwy. Class No._..... e Design Speed

Survey Information

Limits of Survey

Bridge Site Plans Reg’d. At

Railway Crossing Plans Req’d. At

Pipe Line Crossing Plans Reg’d. At

Ianstructions {Note Any Specia.l,Requi}ements or Drafting Instractions)

.

. (4.3 Copy .




Giffels associates timizen

£ 50 ARDELAIBE STREET EAST. TORONTO 1. ONTARIO TEL. 366-3781

May 1, 1967,

‘:.*. “n Bu MI P'E“"
Asres Engineer

Canadian National Railway,
London, Gntarlo, Overead Structure North of Jot.
H‘r.” ' a’z m‘
Dear Sir:
Ow Job C605301
We wish to confirm the points discussed at the mggh!ammefﬁ;tmun
worning of April 27, 1967, N
The folizwing were present: {ﬁ,,m.,.%\% %‘“\ ;
‘;v <
M. E, Hansen " ~.CNR ‘Area Enginesr
J.E, Troyer cg Maintenance Enginer
R, Drayeeit  / DH R P Superviser
G, R, Tilly mh \ssociites Project Manager,
Gng;apy#uu Miwmmasusm;mm& Hansen for use by th
CNR: S

i

4 : \w»._// ‘
L. . Sotof plans showing the proposed reconstruction of Highway 52,
~ including the Getow ¢z Jlred during construstion,
e

2, Foundation investigation report for the structure,

s. Vi prelininey drowing for the tives~span structe Dwg, D6179.p
dated Aprll 1967,

4. A xurex zopy of a pessible extension ef the structure to the north, the
extoasion comprising two 44 ft, spans witha 4 (o 1 shpe of the fill
towards the tracks. This preposal is under review by the Department
of Kighways and I3 nuk yot approved,

E CONSULTI NG ENGINEESRS

G 2 et e




M. M, B, Hansen, P.Eng.,
Page 2,
May 1, 1967,

hmhmmmm,mmmmg&ws fetter 2 copy

of the

proposed vertical profiles for Highways 52 and 99 in the vicinity of

the structure

The discussion included the fellewing

i.

3.

4.

Rmh&mﬂmﬂdhmp&»&ﬁ:ﬂﬁ. The main
points being:

2 ?mmmmmsﬂﬂhﬁmmnMSQm
previded in accordance with the latter fom Me. G, H, Workaman
deted May 11, 1966 (CHR Flie 4710-9),

8 The detowr .

¢} The siructure propesal.

Regquest for an estimate by the CNR for:
2}  CKY Tesporwry and Percanent Rolocstion
b  Dstowr Costs comprising:
D Supply, plasing and removal of crossing planks
i lnstaliation ané removal of automatic pretection for the
“ﬂﬂ:%mm&Mﬁm with flashing lights
i R is proasumed that flagging pretaciion eost will be borne
by the Contractor, tharelora no estimete of this item is

Remave! of Existing Structure:

&  The CNR did not wish to saivage the structive.

B The removal of the sirvctire wouls presumably be done by
the GHO Centracter,

Contribution ta the Project by the CNR:

Ne. Honsen mentioned that a formula for contribution has recently been
proposad by the CNR and provisionally accepted by the Bowrd,. At this
time it has been submitied te tiw DHO, ht it was nat knewn If it was
acceptable to the DHO.,  Detaiis of this formula would be obtained by
bie. Drayoott with 3 viaw to its possibie use oa this projest,

The naw structws weuld be owned and maintained by the DHO , therefore
the CNR would obtain banefit of two extra teack: logations, would net
have 1o replace the existing strusture, and would aot kave to earry out
any further maintanance on the structure.,




Mr. M. B, Hansen, P .Eng.,
Page 3,
May 1, 1967,

5.  Details of propesed structure;
ar, Mmmmmgﬁwmnmum
muskag, &mwwmwmmmmma
niﬁu&mmm”mmMuﬁh

: ot
be unacoeptabie to the CR, He would forward the DHO foundation
' wcmm&m&mmmuwmm

mmmmammwmmm

Wawﬁdh%ﬁmmﬁ!&mkwﬂi%maymu
omissions in the sbove,

Yowrs very truly,
GIFFELS ASSOCIATES LIMITED,

Qg

G. R.Tilly, P.Eng.,
Projact Manager,

ca: R, Draysolt - SO
W, - DHG
M, W, Boeth - DHO
J L. Keen - DHO
A, Stormas ~ DHO
T. Kovich - GNQ
G. K. Farsntatos
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Our Fire Rer.

\RTMENT DF. HIGHWAY

“"MEMORANDUM -

Telephione:  248-3415
Mr. Y. Melinyshyn, From: - Mr. M.W. Booth, '
Reg. Bridge Locations Engineer, - Toronto Regional Road Design

Bridge Planning Section,
Administration Building

Dare: April 25th, 1967

Iv reEPLY 10

Susuecy:

Re: Work Project 341-64, Highway 52,
C.K.R. Overhead Structure in Copetown,
~--District 4, Hamilton

We enclose for your study a report prepared by our Consultant,
Ciffels Associates Limited, in cunucction with the proposed
structure over the C.N.R. in the Villuge of Copetown.

The report makes a compariscn in cost between muck excavztion on

the north side of the C.N.R. tracks aud the cost of lengthening the
Structure by lu0' to avoid any wuck excavation in the vicinity of

the Railway. <ccording to the report the difference in cost is very
slight being only $1,03U.00 more to construct the longer structure.
The s0ils repurt recommended that the muck be excavated to avoid any
slippage taking place from the new [ill to the south in the dir ion
of the C.K.R. tracks. We understond the rail traffic is quite heavy
on this line and any damage to tuc track could result in considerable
treuble and expense to the vepartmeat.

Purther to the seven reasons outlincd in the report by our Consultant
for mot execavating the muck, this vifice is at a loss to know how it
will be possible to excavate mucl sone 281 deep adjacent to the track,
without having the track shift toward the excavation.

Due to the foreseeable construction problems and possible future claims
from the C.N.R. due to settlement in the track, we wish to recommend
that the bridge be lengthened thie required amount to avoid muck ex-
cavation in the vicinity of thc¢ tracks.

1f further discussion is regiired by vour office regarding the sub ject,
we would be glud to attend. *1:o we feel the District should bhe
represented.

ree . uouth;

Cliiee froject Design supervisor,
FRPICI SO Hunter,

Regional Koad Drzipgn Znpineer

MWB/bap

c.C. R. Britton
T, Kovich J/
C¥Tilly




o Cifels assoomtes umren 270

’}Sbf:"’wﬁ 60 ADELAIOE STREET EAST. TDRONTO I, ONTARID TEL 3663781
/ki?/‘///’ '
April 17, 1967,

- 3

.. -7
D€ .
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Mr. G. K. Hunter, P.Eng.,
Regional Road Design Engineer,
Departm®t of Highways, Ontario,

Downsview, Ontario. Re: W.P.241-64 Hwy.52, CNR
. Overhead Structure North of Jet,
Attention: Mr. M. W. Booth Hwy. 99, 0.2 Mi.
| Dear Sir: Ouwr Joh C605301

With reference to your letter dated March 23, 1967, we enclose our estimate
comparing the structure as presently proposed with a 100 ft, longer structure,

The longer structure shows a negligible increas~ in cost over the shorter
structure due mainly to the savings caused by a considerable decrease in the

. quantities of earthfill and muskeg backfill required and also by elimination
of the sheet piling necessary to carry out the muskeg excavation.

There are several problems associated with the sheet piling necessary for
the muskeg excavation for the shorter structure; these are:

1. The sheet piles have to be at least 10 ft. from the centreline of the
pier in order not to interfere with the driving of the pier piles, If
placed on the track side of the pier, this would cause the ties of the
future track to be half on the muskeg backfill and half on the com-
pressible muskeg ~~ an undesirable situation for the CNR, In
addition, the sheet piling would have to take railway surcharge load
from the existing track. '

2. The sheet piling has to be of cantilever construction since there is no
practical way of anchoring it either by strutting or by deadmen,

3. The heaviest sheet piling availabie is not of sufficient strength to take
railway surcharge for the required 25 ft, depth of excavation without
anchorage.

4, Due to the above points the sheet piling would have to be placed on the

. abutment side of the pier,




GIFFELS ABSBOCIATES LIMITED

Mr. G. K. Hunter, P .Eng.,
"Page 2,
April 17, 1967,

5.

The water table is only 3 ft, below the base of rai Iway elevation and
the railway ditches are the main watercourse in the area. Due to this
it would be impossible to dewater the excavation without sheet piling
around the full perimeter of the excavation, even so boiling of the
excavation might occur without the use of wellpoints.

!

Whilst dewatering is not necessary {(and no allowance for dewatering
has been made in this estimate), the presence of the water adds to
the difficulties. It requires that the muskeq backfill be granufar and
is the teason why strutting is impracticable,

The main purpose of the muskeg excavation is to ensure that no slip
circle failure, towards th= tracks, takes place, Therefore it is
imperative that not even a thin fayer of poor material be left at the
bottogn of the excavation -- this is difficult with the presence of the
water (24 ft, deep).

Due to the similar costs of the two proposals and bearing in mind the problems
associated with the shorter structure , we would strongly recommend that the
longer bridgé proposal be adopted.

We should be p!éased to discuss this question further at your request.

3

Yours very truly,

GlF(ELS ASSOCIATES LIMITED
\

-

1

G. R. Tilly, P.Eng.,
Project Manager.

Enclosure
cc: G, N. Farantatos




CNR COPETOWN

HWY, 52 W.P. 241-64 DIST, 4

ESTIMATE FOR LEN{ FHENING STRUCTURE

This estimate is prepared for comparisoi hetvcen the proposcd three-span

structure,, which necessitates the remaval of 25 ft, depth of muskeq adjacent

by 100 ft. which would not need this deep muskeg excavation,

|
1
to the tracks, and a possible fengthening of the structure on the north side l

Increases in Cost for Long Structure

Structure 49' wide x 100" long
(Two 50' spans and two extra piers)

Decreases in Cost for Long Structure

Earth Cut (25% available for fill)
Muskeqg excavation

Muskeg backfill (placed under water)
Imported Fill (Borrow)

Granular A

Granular B

Asphalt

Stee! Beam Guiderail

Steel Sheet Piling (MZ328~50 ft.long)

Extra Cost for Long Structure

$74,440 - 73,410 =

1,03

6,700 CY @$0,70
8,800 CY@$0.8¢0
12,800 Cy@$1.30

12,000 CY&$1.20

90 Ton @$2.00

290 Ton@$1.50
50 Ton @$8,.0G0
200 LF @$3.50

6500 SF »$4,25

o

I

$74,440

$ 4,690
|
|

7,040
17,940
14,400
180
435
400

700
L

27,625

$72,410



Department of Highways Ontario . :
Copy for the information of 7
. A, Stermac,
Principal Foundation Engineer

Brildge Division,
Downsview, Ontario,
October 6, 1967

Geiffgisiﬁsawiates L4, ,
Consulting Eangineers

60 Adelzide Street East,
Toronto 1, Ontario

- (? /
Attention: ®pr, G.R, Pllly, P A e 7

B%: §£.H.R. Overhead
0.5 Kiles North of Hwy. 59
W.P, 341-64, Site 36-82

> 52, Bistriet Ho., 4

Dear Sir:

Further to my letter to you of October 2, 1967, 1 have ree
celved a reply from Mr. A, Stermac, P.Eng., Principal Foundation
Engineer, regarding the possibility of track movement from driving
closed end tube piles, as ralsed by Mr, Hansen, P.Eng,, Aves
Engineer for the C.K.R.

Mr. 3terammc doubts whether any significant disturbance of
the peaty layer will result from driving closed end 12 ineh tube
piles, and whatever disturbance will oceur 1% should not affsob
the rallway tracks, The plers are somé 26 fect away frow the
tracks, Alsc to be considered is the fact that So drive the tube
plles open-ended would resuit in conslderable extra ggpense,

We feel that closed end tube piles will be a satisfaatory
solution for the support of the plers and abutments, and do nol
anticipate making any changes %o the present piling arrangement,

Yours truly,

JOLG Kegn' F.%., »
JLEsrd Regional Bridge Project Engincer

c.c. A, Sterume
&, Watt
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DEPARTMENT OF HIGHWAYS ONTARIO
ATION SLIP
SB-0S-62 £ A

DATE J‘MQ 5/4 7
®

HE
10 ME. K. fT{Zmzz FevdRTie /s SEETTen/ ﬂw;,

wom 1M WEEN  f2idse I/

! NOTE AND PREPARE REPLY FOR
i ; FilE MY SIGNATURE
NOTE AND

' i RETURN TO ME

TAKE APPROPRIATE
ACTION

T

RETURN WITH PAORE

| PER YOUR
; i DETAMS ! | REQUEST
7] NOTE [T ror vour
[ | AND SEE ME | SIGNATURE
771 pLease f FOR YOUR
: i ANSWER INFORMATION
; i FOR YOUR ! INVESTIGATE AND
i : APPROVAL REPORT
RETURN WITH YOUR i

{
| i COMMENTS ]
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w BECARTEINT BF e va

MEMORANGUM

Te: Mr, A.G. Steruneg, 7 . Fasw g Division,

rrmgga. Foundstion Rngineer, riew, Ontarie.

Roea 107, , '

s>, Bldg. ,‘ -

. Dare:  October 24, 1966, /ﬁ,x = 6
Oun Fux Rer. ~Iu mgry 1o 6ﬂ? )
¥.P, 381-64, Site 36-82, (v ETiond 1RTT TRC 2417

Susseon

C.X.R, Overhead,
W.P, 99-66, 34ite. 218,
T.H. & B, Overtys

Highwey 52, mlzrg’t A,

Ce v ETION (T8 APEL 2 “5'5"7

Herewith are twe prints each of the site plans,
BA753-1, BA759-1, for the above structures, The possible
losation of footings have been sarked in red. Also enclosed
are the preliminary structure site reports.

Plesse arrange for a foundation investigation of
sufficlent scope to enable us to procsed with the design.

At the recent ascheduling meetings a date of December
21, 1966 was set for the foundation report on the C.M,R,

Ovarhead structure,
e /’f '
P Lk

JPi/aw — — W.8. Melinyshyn,
Regional Bridge Location Engineer.

¢.c, R, Forrest
A, Crowliey
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