FOUNDATION INVESTIGATION REPORT
For
Proposed South Trunk Sewer
From Heant Lake Road to North of Britannia Road:
Hwy. 401-403-410 Complex
Town of Mississauga, County of Peel

Digtriect #6 (Toronto)

W.0. 73-110145 CW.P. 127-66-84 53

1. INTRODUCTION:

In ceonjunction with the construction program‘of }f f?n
Hwy. 401 and Hwy. 403, it is proposed to install a new trunk

sewer along the south side of Hwy. 401 from Little Etoblcoke .
Creek westerly to 401/410/403 interchange and then along proposed* p;J;
Hwy. 410 northerly to some 500 feet north of existing Brltannla
Road. The Foundations Cffice was requested to carry out a -

subsurface 1nvest1gatlon for this trunk sewer. The request was -
initiated by tHe Regional Systems Design Office, Central Reglon._:”
The detail of the proposed sewer system were submitted by - b
Foundation of Canada Engineering Corporation Ltd. (Plan No. ; :
3983-1T-100). subsequently, an investigation was carried out ‘
by this Office to determine the subsoil, bedrock and groundwater,"
conditions at the site.

It is understood that the proposed south trunk sewer
will be constructed under two contracts. ' This report will déal
with the western portion of the proposed trunk sewer, from ,
Station 139+00 (near existing Heart Lake Road) to Station 98+60
The eastern portion of this trunk sewer was covered in a separateb
foundation report W.0. 73-131008 submitted on July 6, 1573,



2. DESCRIPTION OF THE SITE AND GECLOGY:

The site under investigation is bounded by the

following:
Bast - Heart Lake Road
South -~ Seme 500 feet south of Hwy. 401
West - Half a mile east of First Line E
North -~ Britannia Road

The site is located in the Town of Mississauga,
County of Peel. The ground surface in the general area varles s
from elevation 570 to elevation 600 and is generally sloping 5f‘f' 
in a south-easterly direction. The land is primarily usedbfor_ffﬂ”
farming purposes. v : : i‘_

Physiographically, the site is situated in the reéion“ '"
known as the "Peel Plain." The characteristic deposit in the
vicinity of the area under investigation, is composed of a
cohesive glacialbtill whose thickness is quite variable. In J
this region, the Credit River, Oakvilie and Etobicoke Creeks

have cut deep valleys into the overburden. There is, therefore,:i  \Q‘"
nc large undrained depression, swamp or bog in this area, ; T 1“
although in many of the interstream areas drainage is stlll 1mperfect, 5

The overburden is underlain by grey shale bedrock '
of the Meaford-Dundas formation, Ordovician Period.

8. FIELD AND LABORATORY WORK:

Nine sampled boreholes were put down during the cdurse
of field investigation. The borings were advanced by a continuous
flight auger machine (commercially known as C.M.E. 45) adapted
for soil sampling purposes. .

Samples of the overburden were-obtained in a 2" 0.D.
split-spoon sampler at required depths. The sampler was hammered
into the soil with a driving energy of 350 ft.-1b. per blow,
in accordance with the specifications for Standard Penetration
Test. Bedrock was'proven in all of the boring locations by

obtaining BXL size rock core samples.
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Groundwater level observations were carried out, durlng
the period of the investigation, in the open boreholes.

The soil, bedrock and groundwater conditions encountered
at the boring locations, are presented in the Record of Borehole
sheets. The location and elevation of the various boreholes
were surveyed in the field by Construction -Personnel from.
District $#6 (Torontc). The elevations in this report are g
referred to a Geodetic datum. Boring locations and elevatlons, o
together with an estimated stratigraphical profile along the L
proposed sewer line are shown on Draw1ng Nos. 73-11014a & B. ‘” :

All samples were subjected to careful visual examlnatlon o
in the field and subsequetnly in the laboratory. Follow1ng thlS»
examination, laboratory tests were carried out on selec ed
representative samples to determine the physical propertles of
the various soil types encountered; namely,

Natural Moisture Contents
Atterberg Limits
Grain-Size Distribution

The results of this testing are plotted on the

Record of Borehole sheets.

4. SUBSOIL AND BEDROCK CONDITIONS:

4.1} General:

- The overburden across the site is composed of a hetero-
genecus mixture of hard clayey silt to silty clay, sand and'graVel‘
(glacial till). The thickness of this cohesive glacial £ill
stratum varies from 4 to 11 feet. .The overburden is underlaihi
by shale bedrock. X ;

The stratigraphical sequence encountered in the borlngs
is plotted on the Record of Borehole sheets. Stratlgraphlcal
profile has been inferred from this data and shown on Drawings
No. 73-11014A & B.. The subsoil and bedrock encountered from
ground surface downward, are presented in the feliowing subsections.
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4.2) Heterogeneous Mizture of Clayey Silt, to Silty Cldy,
Sand and Gravel (Glacial Ti1l): - ‘ -

The glacial till is composed of a heterogeneous
mixture of clayey silt to silty clay, sand and gravel. This
stratum was encountered in all boring locations. The thckness
of this stratum varies between 4 (B.H. #15) to.11 (B.H. #11)
feet. Grain size distribution testing was carried out for the
samples of this glacial till stratum. The results are presented‘
in the Record of Borehole sheets. ' L
Results of Atterberg: Limit Tests, performed on samples
recovered in this stratum were plotted on the Record of Borehole‘ -
sheets. They are also tabulated below: : o

Range (Average)

Liquid Limit (W) $ 33 - 43 (39)
Plastic Limit (W) 17 -~ 23 , (20)
Natural Moisture Content (W) ¢ 14 - 19 k ‘(18)

Standard Penetration testlng was carrled out within
this stratum and the results were plotted on the Record of Borehole
sheets. The "N" values vary from 37 blows/foot near the ground i
surface generally increasing with depth to 100 blows per 3 1nches.~
It is estimated that the consistency of this cochesive mat@rlal e
is generally hard.

4,3} Bedrock:

Bedrock was proven at all of the boring locations
by obtaining up to 64 feet of BXL size rock core samples. The
rock samples were carefully examined by Mr. XK. W. Ingham,
Geologist. Mr. Ingham presented the results of his bedrock
description, as well as an interpretation of geological conditions
existing at this site, in a memo to this Office, dated June 29,
1973. A copy of this memo is enclosed in the Appendix of this
report.

The bedrock encountered at the boreholes is a dark

rey thin bedded shale with minor thin limestone bands. The
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upper portion of the bedrock is generally in a weathered condition.
The thickness of this weathered zone ranges from 3 to 10 feet.:

The bedrock surface was found to vary between elevations
561 and 595,

5. GROUNDWATER CONDITIOES:

Groundwater level observations have been carried
out during and after the period of the investigation by recording
the water level in the open boreholes. The observations are
recorded on the Record of Borehole sheets and summarized on
Drawings No. 73-11014A & B, The results of the measurements
in the open boreholes indicate that the groundwater level,
ranges from ground surface to 5 feet below existing ground surface,
correspending to elevation between 563 (B.H. #100) and 585 E
{B.H. #16).

6. DISCUSSION AND RECOMMENDATIOHNS:

6.1} General:

It is proposed to install a 5,500 foot storm trunk
sewer in conjunction with the construction program of Hwy. 401
& Hwy. 403 in the Town of Mississauga, County of Peel. As
mentioned previously, this report will deal with the 4000-foot-~
long portion of the sewer between Heart Lake Road and Britannia
Road. The diameter of this portion of the sewer will range
from 8 to 3 feet.

The invert of the sewer, which is shown on Drawings No.
73-11014A & B will range from elevation 526 (at Heart Lake Road)
to elevation 558 at the north end of the sewer. At this gra&e‘
it will be located from 28 to 68 feet below the existing ground
surface,

The predominant stratum across the site is a deposit
of cohesive glacial till, up to 11 feet in thickness. It is
underlain by shale bedrock.

The invert of the sewer will be located within the

shale bedrock.
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It is understood that between Station 105+20 to Station
139400, the sewer will be installed using rock tunnelling
procedures. From Station 98+60 +o Station 105+20, it is believed
that a cut and cover method will be used.

6.2) Sewer Constructed by Open Cut Methods (Station 98+60
to _Station 105+20):

The sewer excavations will be carried out through the
cohesive glacial till stratum into the shale bedrock. The
maximum depth of excavation will be of the order of 32 feet.
Temporary cuts of this height will be inherently stable with -
respect to a deep-seated rotational type of failure provided
that the cuts are constructed with 1:1 slopes within the over-
burden and weathered shale bedrock. “If, due to space restrittions, 
slopes steeper than that specified or vertical cuts are désired
in the overburden and weathered shale bedrock, the excavation:
should be properly sheeted and braced. :

The prevailing groundwater level, as recorded during,
the course of field investigation is, in general, well above
the invert elevations of the trunk sewer. In view of the
impervious nature of the glacial till stratum, groundwatexr -
seepage into the excavation will be hegligible in quantity. It
is believed that this can be handled by employing standard
techniques, such as pumping from sSunps.

It is recommended that the sewer bedding adhere to
standards currently being used by the Ministry, specifically
for class 'B-3' or 'B-4' for unyielding foundation (Standard
No., DD-823), and be placed in a dry trench. 1In addition, particular
attention should be paid to the compaction and shaping of the
bedding material. Backfill for the sewet excavations should
comply with Standard No. DD-813-B currently used by the Ministry.

6.3) Sewer Construcition by Tunnelling Through Bedrock
(Station 105420 to Station 279+00)

Between the aforementicned stations the proposed sewer
will be located within the sound shale bedrock. It is understood
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that this section of the sewer will be constructed by tunnelllng
through the shale bedrock. '

For bridging purposes, a minimum of 10 feet of sound
rock cover is required. In order to provide adeguate briéginé
support for the sewer tunnel at the proposed Britannia Road,
it is recommended that the tunnelling shculd he carrled out
prior to the roadway cuts in this area. For estlmatlng purposes
it may be assumed that about 10% ovexr break could occur in.a sewer~
of this diameter.

The groundwater level recorded during the field ;
investigation is up to 58 feet above the proposed sewer- 1nvert
S8ince the tunnel will be situated within the shale bedrock,
water under pressure may enter the tunrel through the fractures
and fissures in the shale. Therefore, necessary measures o
overcome this problem must be taken.

It is believed that tunnelling may be accomplished
either by conventional drill and blast methods, or by the use
of tunnelling machines. RS

At this stage, the design detail of the tunnel liner
and related information is not available, therefore, it is
extremely difficult to give specific recommendations. chever}‘
this Office will provide necessary information once the spe01f1c
details become available. ’

7. MISCELLAREQUS:

The field work performed between May 1 and 16, 1973;
was carried out under the supervision of Messrs. V. Korlu and
C.8. Poon, Project Foundations Engineers.

The drilling equipment used was owned and operated
by Dominion Soil Investigation Ltd. {Torénto).

This report was prepared by Mr. C. S. Poon, Project
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Foundations Engineer, and was reviewed by Mr. M. Devata,
Supervising Foundations Engineer.

C. S. Poon, P. Eng.

CSP/ao M. Devata, P, Eng.
Aug. 1, 1973.




OFFICE REPOR‘\! SOl EXPLORATION

MINISTRY - OF TPANSPORTAT!ON AND COMMUN!CAT!ONS ONTARIO

JOB

DESIGN SERVICES BRANCH

73-1101h

W.P.

1276634

DATUM _Geodetic

Location _Go-ords.

RECORD OF BOREHOLE 'N911
15,856,878 & 959,59;E

BORING DATE May 1,
BOREHOLE TYPE

1973

Avger and BXL Rock Core

TIQUID UMIT ff-—wﬁ;

SOiL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE
= _u-_} BLOWS/ FOOT PLASTIC LIMIT oW
O o ot « C ey R WATER CONTENT__w. | =
= O U - g :
ELEV aly w = vr [SHEAR STRENGTH P'S.F Wr W :
SERTE DESCRIPTION 212 > 21 > |° unconrmed + FIELD VANE
al 217 0 F ] 9 le QUICK TRIAXIAL . X 1AB VANE:
572.2 Bround level © @ w : :
0.0 Heterogensous mixture fg,’ 570
bf silty clay, sand [e " -
and gravel B eSS 39 ] 5
Glacial il1) e 2] 85158
. Brown-grey  Hard f:g.
c61.2 a7
535150 Weathered 56
ETIC S itk 3 | BXL [96%
: RC. |Rec
L BXL {1007
RC . |Rec ox
o | B 962 !
BEDROCK -~ RC |Rec
-Bhale with occasional BAL 100
limestone bands up to 6 7
. | RC Rec
2" thick e
‘ 7 | BXL j90%
RG  Ree
8 BXL, 11007
RC {Rec
o | B oo 53
“ | RC jRec
10 BXT, {1004
520.7 Dark grey Sound RC  iRec
5T.5 land of Borehole o2

20
1545 %
10

STRAIN AT FAILURE




MINISTRY OF TRANSPORTATION AND COMMUNICATEONS—ONTAR!O

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE .

RECORD OF BOREHOLE N9 12

JOB__ 73-1101h LOCATION_Co-ords. 15,856,79LN & 959,293E OR'lcxN'Aréd‘BY;QigL ' ,
W.P. 1276634 BORING DATE May L, 1973 COMPILED BY____C_.§_._I_’_: o
0 DATUM Ceodetic BOREHOLE TYPE _ Auger and BXL Rock Core CHECKED! BY _éfl__ 1
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE FLIQUID UMIT mameawyil
1 W {8LOws/FOOT PLASTIC LIMIT We 8
O1 o 81 g T WATER CONTENTw | S 3} ]
ELEV 4| w | £y & [SHEAR STRENGTH P.SF. W o w Wi b ] REMARKS. |
DEPTH DESCRIPTICN SIE > ¢l 5 |o unconsmep + RELD VANE B o 1 Sy
MNELR g @ ]® QUICK TRIAXIAL X LaB VANE | WATER CONTENT %} y |
577.5 | Ground level e 3 u . PCF
0,0 | IeTerDFenetus oA TUL eae /- o
of clayey silt, sand| .4} 1| 55 hopAm
nd grave . s =
?Glacial £i11) ~4
(With cobbles below |=.%
elevation 574) . 570
S68.0 | Brown Hard v
[£]
ié'i:SS_ Weathered ] s 2 dﬁb éif
12.0 IBEDEOUR ~ shale with BYL, o7z
gggasim)aé thin lime« 3 b R7
561.0 | B E‘f’;—??& sSonnd e Nt
16.5 TEnd of Borehole 560

OFFICE REPOR‘\J SOIL EXPLORATION

20
15-9-5 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS— ONTARIO ; ;
DESIGN SERVICES BRANCH 7 FOUNDATIONS OFFICE | |
RECORD OF BOREHOLE N2 oA -
108 73-1101h LOCATION Co-ords., 15,856,690 & 958,8238 OR!GINATED gY Q_§__E__“ h
WP 127-66-3k BORING DATE May 7-8, 1973 COMPILED BY_c.5.p, | |
DATUM Geodetiz BOREHOLE TYPE __Auger and BXL Rock Core <:HECKED,BY;;$&53;_v% -

OFFICE REPORT‘ 30OI. EXPLORATION

SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID UIMIT oWy
= w BLOWS / FOOT e | PLASTIC LIMIT W'l
51 . g1 = e WATER CONTENT_cW fogne s
ELEV ajwiw | & & ISHEAR STRENGTH P.S.F. we wooooWio b el REMARKS L
DEPTH DESCRIPTION 121> 1g = | O UNCONFINED + FIELD VANE : R : ERch
“b 2T g % 16 QUICK TRIAXIAL X LAB vANE | WATER CONTENT % Lo
£90.8 |Ground level 0 2 w AGRISAISLCL
0.0 |[helerogendous wixturan <. ) S
of clayey1 s;'(J t, sand 59
and gravel ((lacial G
595.3 13111)(with_ gobbles ET
5 S DElOW BIeNs0o() Hayda
' B o (B |5 %
RC | Rec
580
3 |BEL [73%
+ Tal R
575.3 [Weathered i
15.5 L |BXL | 563
RC | Rec
570
g |BXL 97%
RC Rec
BEDROCK e ¢ |BXL 96%
Shale with cceasional] RC | Rec
bands of limestone ug o 560
BY{L | 98%
to 5% thick T 1RC |Rec
g |BL 962
RC |{Rec
550
9 BXL §100%
RC |Rec
10 |BXL | 98%
RC Rec 5Lo
BXL {56%
"l R
E3) .3 Dark grey Sound ec

56.5 |End of Borehole
530

20
I50-5 % STRAIN AT FAILURE
10
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OFFICE REPORT‘ 501 EXPLORAT ION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH FOUNDATSONS “OFFICE

RECORD OF BOREHOLE N2

Jo8___ 73-1101h . LOCATION Co-ords. 15,856,597N & 958,420E ORIGINATED BY .C.S.P.

Cbw 1p7.66-3k BORING DATE May 9, 1573 COMPILED BY, . 6.8,
. DATUM _Geodetic BOREHOLE TYPE __Anecer snd BYL Rock Core CHECKED BY ‘

SOIL PROFILE i SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT ¥y
= “ [BLOWS/FOOT o RPLASTIC LIMIT oWpfi oo
51 . 9] = L WATER CONTENT_W |55
S @jw!lw | &1 & [SHEAR 3TRENGTH P.SF. We w W
ELEV 1lald | X AR SR
DEPTH DESCRIPTION 212 = ‘g > O UNCONFINED + FIELD VANE RS B
=217 131 © [e Quick TRIAXAL  x 1As VANE | WATER CONTENT %f
593,81 Ground level il & b
.0 ! Heterogeneous mixturgo:
of clayey silt, sand|~..
and gravel (Glacial J;;A. 590
ti11)(with cobblas [;.0;
585.8 | velow elaw 590) Hard: 2«
§.0] BEDRUTE = Shale withp/Q -
" | minor limestone bands | . [BXL |60%
Dark grev RC |Rec
580,3 | Moderately weathered
13.5] End of Borehole 580

20
1549-5 % STRAIN AT FAIURE
10



OFFICE napom’. SOIL EXPLORATION

BINISTRY DF TRANSPORTATION AND COMMUNICATIONS- ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2

FQUNDATIONS

QFFICE

JOB___73-110%h ) LocanoN Co-ords, 15,856 ,515N & $58,07LE _ ORIGINATED BY __C.8.RB,
VO 127.86-3) FORING DATE yov o-11, 1973 COMPILED BY___£,5.P,
DATUM Geodetic BOREHOLE TYPE _fucer and BYL Rack Core __ CHECKED BY__.%:X.
1 PROF AMPLE DYNAMKIC PENTTRATION RESISTANCE FLIQUID UIMIT Wy
SO1 PROFUE SANPL SF wolstows/FoOT  FPLASTIC UMIT Wl &
b ! (o = \ WATER CONTENTW | 5 & ;
gl o ol & s . v w 52
ELEV al e w I v [SHEAR STRENGTH P.S.F. We w mg REMARKS
BEPTH DESCRIPTION “i2 = 12 5 jo unconmneD + FELD “ANE .
N ER R 8 % e quick tRiaxiat % 148 v WATER CONTENT %} )
506, 4 Ground level “© af o« . P.C.FIGR SASH.CL
0.Q teterofoncons x&xmm'?: g RART i
or claégl_f%z:&,:ciul :{“:- siog lapnly Fhlew 591..,:,‘.
txll} with gcobbles e X3 June 197
592.1] below elew 592) Hardl-9f 2 1 z0 Bec| seq
[4 PAN °
&1 Weathered ., BXL l6&%
Jﬁg‘g‘; ““““““““““““ : RC Rec
k B 978
RC IRec
Sbo
¢ | BXL 100H
RC |Rec
BEDROCK — 61 ae oo
Shale with secasions] ' o edee 570
limestone layers up 71 ¥ {L {100
to 8" thick - R:,sc~
g | BXL BLg
RC [Rec
560
o | BXL B6%
RC jRec
1 ss0
17 | BXL 95%
RC iRec
I RP B0 8%
RC Rec
sho
BYL [96%
13 RC {Rec
BYL 97%
Dark grey Sound h RC {Rec
£28.9 530 -
£7.5 End of Borehole ’
. 520

20
1545 % STRAIN AT FAILURE
10



 OFFICE REPORT. SOIL EXPLORATION = -

MINISTRY OF TRANSPORTATION AND COMMUNICAT!ONS ONTARIQ

JOB

DESIGN SERVICES BRANCH

731101k

RECORD

LOCATION _Co-ords.

W.P.

127-66-3l

OF BOPEHOLE

15,856, 895N & 957,36OE

NC1&

BORING DATE Mav '16

DATUM Geodetie

1973

- BOREHOLE TYPE

Auger and BXL Roc:c Core

SOIL PROFILE SAMPLES - JDYNAMIC PENETRATION RESISTANCE LIQUID LIMIT
= w BLOWS / FOOT e e RPLEASTIC LIMIT. -———WP
ol o 8 5 A . WATER: CONTENT w
ELEV & w w u i ‘SHEAR STRENGTH P.S-.F.Vk . Wi iy
Serth DESCRIPTION 'Er: =0 > =§ = }C UNCONFINED <A FELD VANE § o s
, el 27 IE T W le Quick TRiIAXAL. "X (4B VANE WA.T_‘ER?‘CONT;EN
599,91 Ground - level- v ‘@ « LT : :
0.0] Hetercgeneous mixturass Ly
of clayev 51lt, sand (5%
05,1 2 and ;T«;“cmel Glacial L:.:;
‘g AN BIL PpTA
15
591.9 ué‘é%i‘é?’éi }|RC Re;'
S “Olshale. . . | BX, 7%
| 586.7|Weathered | ? 1Bo Rec | 590
11,2 BXL.-BLE }
3rc Rec
BXL lOOF]
L |re Rec :
< g#L 0% 580,
‘ ggL 100%
BEDROCK ~—- SHALE e
with occasional 7 g}él‘ ZEOO% :
to frequent layers 3 e¢ 570
(up to 61} of BXL 100
limestone 8 1®c Ree
o | BYL ey
RC Rec | g0
- BXL 100
1
0 RG.. Rec
Dark grey Sound - )
g 17| BYL Bog g
RC - Rec X ’
550
4o | BXL B6%
RC Rec
13 BYL FO%
ShilL RC [Rec
58.5]'End of Borehole SL0

20
1545 %
10

STRAIN AT FAILURE



1

OFFICE REPOR. SOIL EXPLORATION

MINISTRY. OF TRANSPORTATION AND. COMMUNICATIONS—-ONTARIO

JOB

73-1101h

DESIGN SERVICES BRANCH

W.P.

127-66-3)

RECORD OF BOREHOLE

LtOCATION Co-ords, 75,85732115N & 956,87LE
BORING DATE May 16, 1973

N217

 FOUNDATIONS. OFFICE

ORIGINATED, BY VK. 1
COMPILED BY _C.S,

DATUM Geodetic BOREHOLE TYPE _Auger and BXL Rock Core CHECKED BY __ &R
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE FLIQUID LIMIT ————W- el
—i w lsiows/Foor PLASTIC LIMIT —We |
S 181 & e hwaTerconTeNT W [ B E L
O} o Ie) ] 4 =5k :
ELEY &y w &« v PSHEAR STRENGTH P.S.F. Wp W Wi peo o REMAR
5EPTH DESCRIPTION i 2] 2 |2} > |o unconemen + FELD VANE | - o SR
o 21713 & le QUICK TRIAXIAL X LAB VANE | WATER CONTENT % -y b o o
590,0! Sround level o @ | = o P.C FJGR SASL
0.0} Heterogensous mixturgs ) S
of clayey silt, sand [i71)
and gravel o §!
. (Glacial +i11) ~ol L B pag
: S RC Rec
- Interbedded - Livestdis
| 577.) and shale, veathered | — 5
.11.3| BEDROCK - SHALE 2 glg rff"’
Occasional limestone it
layers {uwp to 7" in BXL hoog
thickness) 3 RC Rec
Dark grey  Sound y, | BXLI00% 570
967.5 RC Rec
22.5/End of Borehole
560

20 ’
1535 % STRAIM AT FARURE
10




MINISTRY OF TRANSPORTATION AMD COMRMUNICATIONS- ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N© s
JOB 73-1101Y ] LOCATION Co-ords. 15,857,388k & 956,61LE ORIGINATED BY _V.X
WP 127.66-3k BORING DATE May 1L, 1972 COMPILED BY__C.8,P,
‘ DATUM Geodetic BOREHOLE TYPE _Auger anl BXI, Rock Core CHECKED BY . 52,
SOIL PROFILE ) SAMPLES DYNARIC PENETRATION RESISTANCE JLIQUID LIMIT ——mr W
= w [BLOWS/ FOOT PLASTIC LiMIT e}
5 O < ) ) ) WATER CONTENT W | 5 &
Ol « O U . ; 5z )
. glwlwia v JSHEAR STRENGTH P.SF. W w Wy @ & | REMARKS
ELEV. “f | o < S, . S a
BEPTH DESCRIPTION iz > 12 = | © UNCONFINED + FIELD VANE
af 2" g @ le QuICK TRIAXIAL  x LAB VANE | WATER CONTENT %j ¥
£85.6| Ground level v @ - 10 20 30 |P.CFIGRE®A.SICL
neLs: TENOOUS M NL:EIN B ot e das
e.0 of clayey owiltt Sand | B3 Elev. 5854
581.6|and, 2’1‘&"31?“160‘ al ot Seiianae o ' June 19730
l.of -7 A .2 | FE et sBo :
SHALE S | L6
RC_| Reg
)4 BXL 67
Weathered RC | Rec
57260 . -1 [ BT 7%
13-0| pEDROCK — SHALE - Rersek s7o
Og¢casional weathered RG—-R
zones 7 g)él' ?{ii
> Cccasional limestone L 100k
O layers (up to &" in 8 R(; R §
bt . . eCl 560
1 thickness)
s BXL{ 100p
(@)
=, 7 | RC |Rec
-4
S 10 BYL| 739
iy RC | Re
o) °l ss0
=
) 11 | B 832
RC | Rec
6 Dark grey
(R ‘ 19i ‘BXLj 96%
o RC |Rec| 5kO
8‘
1) : BXL| 96%
@ 13
6 £33.1 RC | Rec
: 52.5/8nd or Borehole
530
\ *

20
15¢-5 % STRAIN ATV FAILURE
10




OFFICE REPOR' SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONfARKO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE

N© 100

FOUNDATIONS OFFICE §

ORIGINATED 8Y C.8.B, |

JOB 73-11014 LOCATION Co-ords. 15,B858,9L6N & 959, 7588
W.P. 127-66-3h BORING DATE May 11-12, 1973 COMPILED BY. - C.8.P."
DATUM Gecdetic BOREHOLE TYPE _ Auzer and BYIL Hock Core CHECKED 8‘?_";;
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT Wi L
= W iBLOWS/ FOOT e, PLASTIC LIMIT wel &
5 0f < ) ) ) X WATER CONTENTW | DG ) o
o x o] U - - >z g i
ELEV alg|w = v SHEAR STRENGTH P.S.F. We w Wy 0 ‘RE‘MARKS',
SEeTh DESCRIPTION 5121 > 1 ¢ > o unconmmen + FIELD VANE er
el 217 131 & e quick TRIAKIAL X L1aB VANE | WATER CONTENT %y 9"
567.6 |Ground level \ @ W 15 30 bS5 P.C.F
U.U Heterogensous mxturejs) .’ - i
of silty clay, sand |35 i
and gravel ?‘Giaci"l v ; Lo | X
Y R ! BT | =
S60.8 Brown~grey Hard s 2 P TS5 T3 pan O :
6.8 1788 3_BYLR0 85%Ret
Weathered b L | 759
555,61 o RC  {Rec
2.0 g BXL  {100H
RC  {Rec
6 B¥L | 927 550
{RC  |Bec
Shale bedrock YL | 964
T RC  |Ree
with occasional’ -
g {EXL 11007 510
limestone bands RC  {Rec
{maximm 3" thick) BXL | 974
7Re  lRec
1o B | 973 530
RL  |Rec
11 BXL {10CH
RC  |Rec
1o [PEL | 983 520 - .
RC  |Rec ;
;
13 BXI, {1004 -
511.1| Dark grey Sound RC  |Rec
56.5 | End of Borehole 510

20
1595 % STRAIN AT FA!LURE
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MIRISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

MEMOBANDUM
’TD: Mr. M. Devatbe, Fram: K. W. Ingham
Sup. Foundation Engineer.
ATTENTION: DATE: June 29, 1973
Our FiLi Rer. . iN REPLY TD
SuBJEGT: Foundation Investigstion 73~1101l;

Highwavs 01 and L10, Storm Sewers

A briefl description is given below for 9 boreholes
drilled to bedrock at this Qlte, tegether with the appro=~
priste bedrock elevation, :

Hole Ne. 11 Bedrock abt 561.2

11.0 - 13.7 Shale; medium grey, thin to
platy bedded, badly weathersd,

13.7 -~ 1.1 Limestone; light to medium grey,
fine grained, slightly silty.

‘ 1.1 - 22.0 Shale; dark grey, thin to medium
bedded, occasional limestone layers
0.1 %o G.2 £{. in thickness, alsc
limestone with thin beds of shale
18.8 to 19.9 ft., moderately weathered
throughout with occasional badly
weathered sections up to 0.5 £t. in
thickness,

22.0 - 51.5 Shale; dark grey, medium bedded,
ocecasional limestone lavers 0.1 to
0.3 ft. in thickness.

Hole No. 12 : Bedrock at 568.0
9.5 = 10.0 Shale; medium grey, thin to platy

bedded, badly weathered.

| - Y a .

| 10.0 -~ 16.5 Spale; dark grey, thin bedded, minor

1 thin limestone layers, limestone
15.5 -~ 15.¢ ft.




Hole No. 13
5.5 - 15.5

15.5 - 16.7

16.7 - L5

LL.5 - 48.0

48.0 - 56.5

Hole HWo. 1h

8.0 - 13.0

13.0 - 13.5

Hole No. 195

1.2 - 12.0

Bedrock at 585.3
a dark greys thin to platy
, occasional limestone
0.1 to O h £t. in thickness,
weathered 3fou5hout.

Q, -
e »«_g oo
Cres

2]

o= T
\ 97 [« JEwy

>Ad
ye
dly

imestone; light to medium grey,
fine grained, thin to medium bedded,
occasional thin shale interbeds.

Shale; dark grey, thin to platy

bedded, occaesional limestone layers

0.1 to 0.} ft. in thickness, moderately
weathered with fregusnt badly
weathered sections throughout.

Limestone; light to medium grey, fine
grained, thin to medivm bedded, thin
moderately weatbered shale interbeds.

Shale; dark grey, thin to platy bedded,
oceasional limestone layers 0.1 to 0.3
ft. in thickness, moderately weathered

throughout.
Bedrock at 585.8

Shale: medium grey, thin to platy
bedded, occasional limestone layers

(0.1 to 0.2 ft. in thickness, moderately

weathered throughout.

Limestone; light grey, fine grained.
Bedrock at 59%92.L4

Till changing to weathéred shale. |

Interbedded layers of limestone

0.1 to 0.3 ft. in thickness and thin
bedded bands of badly weathered shale.

Shale: dark grey, thin bedded,
ceccasional limestone layers 0.1 to
0.2 ft. in thickness, moderately
weathered throughout.

Limestone; light grey, fine greined,
thin to medium bedded.




Hole No. 15 - Continusd

12.0 - 22.1 Shale; dark grsy, thin bedded,
cccasional limestone layers 0.2
to 0.1t £t. in thickness, moderstely
weathered throughout.

2201 - 23.8 Limestone; mediuvm grey, fine grained,
medium bedded, occasional thin Lot
moderately weathered shale bands e T

23.8 - 67.5 Shele; dark grey, medium bedded,
occasional limestone layers 0.2 to
0.5 ft. in thickness.

Bole No. 16 Bedrock at 595;Q;.~“‘

.5 ~ 8.0 Limestone; light grey, Tine grained,

medium bedded, sandy, frequent sections
of badly weathered shale.

8.0 - 11.2 Shale; dark grey, thin to platy
bedded, moderately weathered
with occesicnal badly weathersd
sections,

11.2 - 11.7 Limestone; dark grey, fine grained,
shaly.

11.7 - 20.0 Shale; dark grey, thin bedded,
occasional limestons layers 0.1 to
0.3 ft. in thickness, modsrately
weathered layers throughout.

3 3

20.0 - 20.5 Limestore; medium grey, fine grained.

20.5 -~ 22.0 Interbedded dark grey shale and
light to medium grey limestone,
thin bedded.

22.0 = 22.7 Limestone; light gfey, fine grained.

22.7 = 27.0 Shale; dark grey, thin to medium
bedded, occasional to freguent
limestone lavers 0.1 %o 0.3 Ift. in
thickness. =

27.0 - 58.5 Shale: dark grey, medium bedded,
occasional limestone layers 0.2 to
0.4 ft. in thickness.



Hole No. 17

5.0 =~ 10.5

1.2 - 15.0

15.0 ~ 22,5

Hole No, 18

Interbedded limestone and

5.0 - 6.1
6.y ~ 13.0
13.0 = 21.5

‘Bedrock at 585.0

badly weathered sha)e, Tthin to
medium bedded,

Limestone; light grey, fine gwalned
medium bedded,

Shale; dark grey, thin'to platy
bedded, occasional limestone
layers 0.1 to 0.2 ft. 4n thlcknees,
moderately to badly weathered
throughout.

Limestone; light grey, thin to =
mediuvm bedded, occasionai thin
dark grey shale seams. L

Shale; dark grey, thln bedded
occasgional limestone layers 0.1
to 0.3 ft. in thickness, mod&rately
weathered sections throughouty

; Beorock at 580 6

Limestone; light grey, flne gralned
medium bedded, thin badly weathered
shale 1nterbeds

Shale; dark grey, vhin to pliaty
bedded, occasional limestone layers
0.1 to 0.2 £f£, in thlckneus, badly
wesathered throughout :

Shale; dark grey, thin bedded,.
moderately weathered throughout :
some badly weathered zones, limestone
13.6 - 1I1.0 ft. and 18.5 - 19.0 ft.

Shale; dark grey, medium beddegd,
occasional limestone layers 0.1 to-
0.4 ft. in thickness,

Limestone; light grey, fine grained,
medium bedded, slightly silty.

Shale; dark grey, medium bedded,
occasional limestone layers 0.1 to
0.3 £ft. in thickness,.



9.7 = 12.7

12.7 -~ 16.1

38.0 - 53.3

BAT smv

Limestone; light grey, fine grained,
medium bedded, slightly silty.

Interbedded limestone and shals, :
Bedrock at 561I.1 - .

Shale; dark grey, thin to platy
bedded, moderately to badly
weathered, occasional thin layers
¢f limestone, ’

Interbedded limestone and shale;
light grey limestone in beds 0.1 %o
0.7 ft. in thickness, layers of
moderately to badly weathered shale
0.1 to 0.3 ft. in thickness,

-

Shale; dark grey, thin bedded,
occasional limestone layers 0.1 to
0.2 f4. in thickness, moderately
weathered throughout.

Shale; dark grey, medium bedded,
minor thin layers of limestone and
shaly limestone.

Shale; dark grey, medium bedded,
occasional lsyers of limestome 0.1 to
0.3 f't. in thickness,

Limestons; light to medium grey, fine

grained, medium bedded, occasional

thin layers of shale andé shaly limestone.
!

g

% ,fﬁ;//ﬂ
£
i i’/\\ 5 [i
N ?\7\_\

K. W. Ingham,
Geoclogist.

/




FD"Rev. Jen,73)

'N'=STANDARD PENETRATION RESISTANCE : - THE NUMBER OF ELOWS REQUIRED TO ADVANCE ‘A STANDARD SPLIT SPOON SAMPLE
12 (HCHES INTO THE SUBSOIL, DRIVEN BY MEANS OF A (40 POUND HAWER FALLING FREELY A’ DISTANCE OF 30 IRCHE:

VHAMIC PENETRATION RESISTANCE :~ THE NUMBER OF BLOWS REQUIRED TO ADVANCE A2 .iNCH, 60 DEQREE CON
TO THE END OF DRILL RODS, f2 INCHES INTC THE SUBSON., THE DRIVIRG ENERGY. BEING 350.FOOT! WD

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

ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

IN THE FOLLOWING TERMS: ~

CONSISTENCY ¢ LB/SO.FT. DERSENESS

VERY SOFT G - 250 VERY LOO3E

SOFT 250 - 500 LOOSE

FIRM 500 - 1000 COMPACT -

STIFF 1000 - 2000 DENSE ’

VERY STIFF 200C - 4000 VERY DENSE . .~ s

HARD > 4000 B
TERMS TO BE USED IN DESCRIBING SOILS:~ Ry

TRACE< 10% , SOME 10-25% , WITH 25-40% , > 40 %  SILTY, SANDY, GRAVELLY, CLAYEY ET{

Uy

Cty
cid
CAU
CAD

- 3.8,
WS
S.T
As.
C.s.

PENETRATION RESISTANCE

DESCRIPTION OF SOIL

TYPE OF SAMPLE

SPLIT SPOON

WASHED SANMPLE
SLOTTED TUBE SAMPLE
AUGER SAMPLE

CHUNK SAMPLE

P H. SAMPLE ADVARCED HYDRAULICALLY
P M SAMPLE ADVANCED MANUALLY

$OIL TESTS

UNCONFINED COMPRESSION
UNCONSOLIDATED UNDRAINED TRIAXIAL
CONSO'UDATED ISOTROPIC UNORAINED TRIAXIAL

u

“ DRAINED "
ANISOTROPIC UNDRAINED  »
" DRAINED "

.RC. ° ROCK CORE

T.W. - THINWALL- OPEN

T.B . THINWALL. PISTON':
0.5. . CESTERBERG SAMPLE .
FS  FOIL SAMPLE -

L. LABORATORY VANE
FV. FIELD VANE

c CONSOLIDATION

B SENSITIVITY
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ABBREVIATIONS &

SYMBOLS USED IN THIS REFORT

SOIL PROPERTIES

UNIT WEIGHT OF SOIL (BULX DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

URIT WEIGHT OF WATER

UMIT DRY WEIGHT OF SOIL (DAY DEXSITY)
UHIT WEIGHT OF SUBMERGED So1L

SPECIFIC GRAVITY OF SOLID PARTICLES G =

VOID RATIO

PORGSITY

WATER CONTENT

DEGREE OF SATURATION
LIQUID LT

PLASTIC LIwiT

PLASTICITY INDEX
SHRINKAGE LUMIT

~¥p
fe
CONSISTENCY INDEX = m

1 4
VOID RATIO IN LOOSESY STATE

VOID RATIO IN DENSESY STATE

LIQUIDITY INDEX = bt

BENSITY tupex = Smex “€
mex ~ € min
RELATIVE DERSITY D, IS ALSO USED
HYDRAULIC HEAG GR POTENTIAL
RATE OF DISCHARGE
VELCCITY OF FLDW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME
. - -de
COEFFICIENT OF VOLUWE CHANGE = w28
(1+e)ac
COEFFICIENT OF CONSGLIDATION
Ae
COMPRESSION INDEX » —— 22
Alog, O
¥
TIME FACTOR = _cé%_ { d, DRAINASE PATH )
CEGREE OF CONSOLIDATION
SHEAR STRENGTH
EFFECTIVE COHESION

INTERCEPT iN TERMS OF
EFFECTIVE ANGLE OF EFFECTIVE STRESS
SHEARING RESISTARCE, | Ty=¢'+ 0 ton ¢

OR FRICTIOR

APPARENT COHESION )
IN TERMS OF
TOTAL STRESS

Ty=Cy+ O tan g

APPARENT ANGLE OF
SHEARING RESISTANCE,

OR FRICTION ",
COEFFICIERT OF FRICTION
SENRSITIVITY

loge o
- logicu

S ROMLILY ® a4 qqc ME E <@

[~

- SUFFIXES IN EXPRESSIONS REF?RRlNG TO NGRMAL ST ESS

Z20O0Orw

lw]

" BREADTH OF FOUNDATION

SENERAL

= 3-1416 .
BASE-OF NATURAL LOGARITHMS 2:7]83
or Ing NATURAL LOGARITHM OF @ "
orR 100 @  LOGARITHM OF & TO BASE 10
TIME k
ACCELERATION DUE TO GRAVITY

VOLUKE

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE
NORMAL. STRESS - i
NORMAL EFFEGTIVE ‘STRESS (cr I1s ALSO usen) '
SHEAR STRESS. : i
LINEAR STRAIN

SHEAR STRAIN :
POISSON'S RATIO (|1 35 ALSO lJSED)'

MODULUS OF LINEAR DEFORMATION | (muwss ...ooux.u'
MODULUS CF SHEAR DEFORMATION -
MODULUS OF COMPRESSIBILITY
COEFFICIENT ‘OF. VISCOSITY

EARTH PRESSU’RE:’

MSTANCE FROM TOBR OF %ALL T POII\T OF. A\PPL-CAT!ON
GF PRESSURE

ARGLE OF WALL FRICTION ’
DIMENSIONLESS COEFFICIENT TG -BE USED WITH ARK)'

ON WALLS
COEFFICIENT OF EARTH PEESSURE'AT REST

FOUNDATIONS

LENGTH OF FOUNDATION
DEPTH OF FOUNDATIOM BENEATH GROUND

CIMENSIONLESS COEFFICIERT USED WITH A SUI"F!X APPLﬂNw ;
TO SPECIFIC GRAWVITY, DEPTH AND COHESIOR FTC IN THE
FORMULA FOR BEARING CAPACITY

HODULUS OF SUBGRADE REACTION

SLOPES

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

Ministry of
Transportation and
Communications

Memorandum
To: | Cederberg From:  §9i1 Mechanics Section
Director Engineering Materials Office
Public and Safety Information Branch West Building, Downsview
Attention: Date: 77 08 04
Our File Ref. in Reply to
Subject: Fﬂming of

Storm Sewer Tunnel
Heart Lake Roaa to South of Britannia Road
Hwy. 410 - 401 Interchange
Contract 74-93, District #6

It was decided to produce a documentary movie for the Ministry outlining
the various phases of design and construction of the above mentioned
tunnel project using a Tunnel Boring Machine for tunneling operations.
Such documentation will be of great benefit for the training of personnel
for the future projects in the Ministry. This project was approved

by the Director of Construction on January 10, 1975 and a committee

was formed to co-ordinate the production of the documentary film with

an approved budget of $8,000. '

Filming of the maior portion of the construction was carried out by

the Audio visual Section at the site. However, certain intricate
operations of the Tunnel Bore Machine was not filmed during coenstruction
due to the physical constraints of the tunnel diameter. Various ;
possibilities of obtaining this missing seguence was investigated

by the committee. One method of achieving the desired sequence is

by animation and the approximate estimated cost is $4,000. The second
alternative is to request the project Contractor;S. McNaily and Sons
Ltd.,to carry out a mock operation on their premises. It was
ascertained by our District personnel that the Contractor could provide
such a demonstration for filming purposes if a machine of similar

type used in our construction is available in the Toronto area.
Further, a minimum fee of $1,500 would be needed by the Contractor

to set up such an operation for filming purposes. It is understood -
that all of their tunnel boring machines are currently engaged in-
various construction projects. In view of these delays and costs,

the Soil Mechanics Section contacted the manufactures, The Robins
Company in Seattle, Washington, U.S.A., for their assistance. The

Tunnel Boring Machine manufacturer is willing to co-operate at no

cost to the Ministry to demonstrate any sequence of operations of

this machine in their plant in U.S.A. A similar machine used by

the Contractor, S.A. McNally and Sons Ltd., on our project will be
available for the required sequence of operations during the

2nd or 3rd week of August, 1977 in Seattle. In order to carry out

the necessary filming to complete our documentary movie, it is essential
that the Ministry personnel from the Audio visual Section should be




® @
-2-

permitted to travel to Seattle, Washington. In this respect may
we request your approval. It is estimated that the ccsts for filiiing
this sequence will be approximately $1,000, essentially for travelling
expenses. . We believe with your approval this documentary film can

be successfully completed within the budget -dlocated. '

* /7/? Pepnda

M. Devata
Supervising Engineer

MD/kr

cc: B, Dunstall
J. Anderson

Toes



Ontario

Ministry of

Transportation and ' .

Communications

Memorandum
To: Mr. D. McDonald : From: Soil Mechanics Section
Area Construction Engineer Engineering Materials Office
Central Region West Bldg. :
Attention: Date: 77 05 13
QOur File Ref. In:Repiy to
Subject: Sewer Tunnel at Heart Lake Rd.

Hwy. 401/403/41D Complex -
Cont. #74-93v& 73-124
District 6, Toronto

This memorandum summarizes our discussions with you by telephone on
April 22, 1977 pertaining to our site visit to the above mentioned
tunnel and subsequent monitoring program initiated at this site.

‘A site visit was made by Dr. .K.Y. Lo of the Universfty of Western Ontario,

Mr. J. Laviolette of your office, and the writer. The completed sewer
tunnel inspection revealed the‘presence of some longitudinal Cracking~
Tocated three to eight feet above the invert elevation for a distance of
200 feet east of station 139+00. The longitudinal cfacking is continuous
on both sides with an opening ranging from 1/16 to 1/4 inch. The ‘
cracking was essentially within that portion of the tunnel constructed by
drill and blast techniques under Contract 73-124. The pertinent details
of the tunnel construction methods and related information are shown on
the attached sketch.

A preliminary monitoring of the cracks at four typical locations was
initiated subsequently by Mr. M. MacLean of this Office. This simple
monitoring system consists of filiing the cracks at selected locations
with PTaster of Paris. This will enable us to determine whether further
longitudiral cracking is taking place. This section is also considering
a more sophiscated monitoring system after reviewing the data of the
preliminary wmonitoring program. For your information the initiated moni-
toring data is also enclosed with this memo.
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We have also requested the Structural Office to assess the effects of .
Tongitudinal cracking on the structural integrity of the tunnel liner.
We believe that the aforementioned information will provide you with

the present performance of the tunnel and should you need any further
clarification please contact our office.

SN Lt

M. Devata
Supervising Engineer .

MD/bp
Encl.

cc: C.S. Grebski
Files
Record Services




CONT. 74-93
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MONITORING AT HEART LAKE RD. & HWY 401

. CONT. 74-93

=404

 CONT.73-124 =



PLASTER LOCATION POINT

Section AR Sta. 143 + 20

Height Above Invert  Crack Width, April 28/77

Al 51 | 1/16"
AA2 | Y 1/16"

Section BB Sta. 141 + 00

Height Above Invert Crack Width, April 28/77

B2 . 7! hair 1ine

B1 L /8" ‘
BB4 N 1/32"
BB3 Byt /16"

Section CC Sta. 139 + 86

Height Above Invert Crack Width, April 28/77

not p]astered

c1 3! C hair Tine
c2 43" ’ 1/16"
€3 6' 1/16"
C4 7' not plastered
A hair line
ccs 6' B 5" /8"
/16"
cce 3! ‘ 1/16"

Section DD Sta. 138 + 83

Height Above Invert Crack Width, April 28/77

D1 2! , 1/16"
Db2? 3! 1/32"




" j/“ f o GEOTECHNICAL OFFICE ‘
MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO
MEMORANDUM
To: Mr. J. E. Callaghan, Fram: . Rutka
Director,
Construction Branch.
ATTENTIONT ) DaTE: | January 8, ]97

IN RERLY TG

_bhases of design and construction. Such documentation will be of great benefit

: STORM SEWER TUNNEL i
Heart Lake Road to South of Britannia Road
Highway 410 - 4071 Interchange
Contract Z3=63— - W.P. 127-66-53

73

The abovementioned project is under construction and the work is being
carried cut by the Contractor, S. McNally & Sons, Ltd. The technique for
tunnelling is by means of T.B.M. (Tunnel Bore Machine) in shale bedrock, some:
40 to 60 ft. below the existirg ground surface. In the past, the Ministry's
tunnelling work was carried out by open cut-and-cover construction, or by means
of blasting techniques in bedrock. Tunnels constructed using blasting techniques
tend to shatter the rock when horizontal laminations are present, especially in
shale bedrock, which requires extensive roof support for the safety of tunnelling .
operations. = ‘ B

At the request of the District, our Scil Mechanics Section investidated =
various tunnei construction techniques and concluded that using a T.B.M. is the
most efficient and satisfactory method of constructicn with nominal roof support
by means of rock bolting with shotcreting to prevent the deterioration of the
rock prior to placing concrete 1ining. In addition, the rate of progress would:
be extremely fast and, under favourable conditions, this could be as much-as
10 feet per hour. According to District personnel, the progress by using T.B.M. -
at the abovementioned contract, was up to 100 feet per day. At this proiect
railway cars on tracks are being used to remove mucking cperations in spite of
the diameter of the tunnel being only 11 ft. It is understood that the tunnel =
alignment requires a horizontal curve and the T.B.M. will be able to carry out -
such operations without the use of manual method of construction. ~ :

In the Ministry, the need to examine such application of advanced:
technique for underground construction demands a knowledge of new tunnelling -
methods, design and construction implications, as well as an appreciation of
current technology for tunnels of small diameter (10 to 15 feet). Since this
project provides such useful construction technology, the unique construction
details using T.B.M. for tunnelling should be properly recorded and documented.
This can only be achieved by filming the entire construction on a 16 mm saund
movie film. This aspect has been discussed with our Audio-Visual Section and-
they are in a position to produce such documentary film outlining the various

for the training of personnel for future projects in the Ministry. E




Mr. J. E. Callaghan,
Birector, SR
Construction Branch. .. Jdanuary 8, 1975

Storm Sewer Tunnel - Heart Lake Road to South of Brwtann1a Road
Highway 410 - 401 Interchange - Cont.-Z3-93~ -- U.p. 127-F5-53

7573

‘The District has discussed the production of a documentary f11m w1t;
the Contractor and he expressed full co- -operation in this respect. It is.
estimated that the production cost, ircluding materials and salaries of the
Audio-Visual Section, will be about $6000. - $8000. We are requesting. your
approval to pursue this project, by allocating necessary funds to the contract

The production of the film has beon discussed in detail with Mr. D MacDonaTd’i
Construction Engineer, District 6.

0,
L{ {'\W“’“f/m Srd
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Mr. H. CGreenland,
District Engineer,
District #6, Toronto.

S0il Mechanics Section,
Geotechnical Office, .
West Building, Downsview,

Mr. D. McDonald. September 24th, 1974,

RE: . Heart Lake Road
& Highway #4301,
Contract 74-33.

Further to your verbal request, we have reviwad

the propesed construction procedures for tunnel roof support’ yf

by the Contractor, 5. McNally & Soms, Limited, on the =
abovementioned project and submit the following comments: -

In cur opinion, the proposed construction procedure e
submitted to your Office by the Contractor carrying cut the . e

tunnel excavation. using a T.B.M., appears to be a very

satisfactory method compared to a blasted tunnel which temds 3
to shatter the rock when horizontal seams are present. It
should be noted that the shale bedrock at the Heart Lake Road =

and Bwy. 401 has a low percentage of limestone bands and in

view of this, temporary roof support is essential for the L

safety and progress of tunnelling operations.

It appears that the suggested method of rock bolting

with shotcreting is essential in this type of shale bedrock and

due care must be exercised at all times by the Contractor to

provide safe working conditions in the opened portion of the

tunnel. For very bad rock conditions or fault zones, if

required the Contractor should use WF ribs and the spacing '~ :

should be determined as per the conditions of the exposed
bedrock. ‘ :

This Section discussed the proposed construction
procedure with the owner's representatives who have been
invelved with it, These representatives are:

1) Mr. L.N. Hogarth ~ James F. MacLaren Association,
Senior Project Engineer.

2} HMyr. F. Horgan - Metro Toronto Works Department,
Director of Engineering.

.enew /2



-2 - September 24ﬁh,‘1974‘ig

Mr. H. Greenland - RE: Contract 74-93.

3} Mr. R.E. Curtis - DeLauw, Cather,
Chief Municipal Engineer{London)

211 the abovementioned representatives Lavs -
expressed great confidence as to the quality and ability

to carry out tunnelling operations of the Tontractor, ;
S. McNally & Sons, Limited, using a full face rock boring -
machine both in Ottawa and Toronto. It is understood nearly o
10 miles of tunnelling was successfully completed in G
Metro Toronto adopting the Procedures outlined by the Contractor.

In view of the foregoing we feel that permission to
bore the tunnel completely before placing any concrete lining
can be granted, provided that the Contractor assures ‘safety of
personnel working in the tunnel at all times, TR R

Supervising Engineer,

MD/m3
Css Flles
Documents
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D L Toronto Otfice
3 ‘;?; 1544 The Queensway
) 7" Toronte 540, Ontario
M8Z 175
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/ w,j Head Office — 1855 Barton St. East
! /] P.0O. Box 3338, Station "G,

f -~

| v

S Hamilton, Ontario
. L8H 718

Telex No. 021-8309

Seplember 16, 10Th

Mr, H, Greenland, P, Eng.,
District Engineer,

1201 Wilson Avenue,
Dowvnsview, Ontario,

M3M 138

Attention: Mr, D. McDonald, P, Eng.

Re: Heart Lske Rd. & Highway #hOI
Contract T4-93

Dear Sir:

This letter is to clarify our proposed construction
procedure for tunnel roof support on the above noted project,

We are proposing to bore the tunnel from Manhole X-1,
using a full face rock boring machine, manufactured by the Robblns
Company of Seattle, Washington. This machine, and another similiar = -
machine, have just jms%t completed approximately 10 miles of tunnel in ;
Dundas Shale in downtown Toronto, for the Metro Toronto Works Department; -
and in Ottawa, for the Regional Municipality Cttawa - Carlton Works: L
Department, The excavated tunnel, using a T.B.M., resulls in a
perfectly round self supporting arch as opposed to. a blasted tunnel,
which tends to come out square and shattero ad jacent rock, espec1ally
when horizontal seams are present,

The T.B.M, at work in Ottawa, will finish boring September l?/?h
and will be shipped down to this Job, { Contract 74-93 } and avallable L
for work in October 197k,

The rock in Ottawa has a considerably higher percentage of .
iimestone than in Toronto, with the result that no temporary roof support
was required for the full 8000 feet of bore, Concrete lining will
commence one completion of the mining operation., The Toronto Shale
requires temporary roof support, and we have developed a very safe
procedure for support; which is done as the mining progresses.

B

+e..cont'd page (2)
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Mr, D. McDonald, P. Eng. September 163'197k 'iv"

We have mounted two stopers immediately behind the head of the boring =
machine, These are mounted on swive.s, which are attached to the gripper
assembly., As the machine moves Torward, the gripper assembly remainsf ?* o
stationary for the distance of one move, which is 42 inches.  Four holes,

15" diameter and b feet long, are drilled into the roof and four “selfix”
high tensile rods are inserted with a "Celtite"” sausage on the end of each o
rod, The rod is rotated, until the “catalys” in the sausage mixes with o o
the resin. This takes approximately 18 seconds. A metal roof ‘pan is then
bolted to the roof, using the U rods to anchor it, (See attached sketeh -
C-196-1)- The machine then continues until the move is completed, the . .
gripper assembly is then retracted and advanced another 42 inches, slong .
the tunnel , regripped anc the stoper men start drilling holes for the:. -~ -
next roof pan, ' SN

For very bad rock conditions or fault zones, we have a £
hydraulically operated operated shieid over the head of the machine with' = .
long, 4 inch wide slits in it, This can be used to hold up any "loose'
until bolts can be installed through the slits in the shield. "If required, .
we can further use 4" WF ribs, which are pinned to the shale at spring 0
line. The spacing of these ribs would vary, but an average spacing would:
be L4707, Lagging between ribs would be with 2" 0w 3" hardwood., ' Although
it ie unlikely that ribs will be required, we will have some on the job.
site for an emergency, if it should arise. ‘ S

Bvery third shift, the tunnel roof will be shotcreted with
approximately 1 inch of material, to eliminate air slakening, Please
note that no mechanieal rock anchors will be used as these have proved to
be unsatisfactory in shale rock. The use of the “celtite” rock anchor,
eliminates any transverse stresses in the rock which results from the use
of mechanical anchors. R
Muck will be hauled away from the boring mechine, using two
diesel operated trains, In order to have an efficient operation, we must
have room in the twmel for a “Californis” type switeh, which will allow
the trains to pass one another., If the tunnel has a concrete lining, we "
will not have room for this switeh. R

On completion of the bore, it will be necessary to remove our
boring machine from the tunnel, either by excavating a shaft at the north
end of the job or by backing the machine up the full length of the tunnel,
back to Manhole X-1, It would be impossible to back up the machine if
the” conerete lining was in place, R

To attempt a concrete operation at the same time as the machine
was mining, would prove unsatisfactory. The machine mining entails a - ’
3 shift/24 hour period with 2 shifis mining and one shift shotcreting.

The concrete operation would be a two shift basis, with one shift setting
forms and one shift placing concrete, :

«es..cont’d page (3)



. me, D, McDoﬁaldL‘Eng;

We would therefore request a relaxatzon of Ite ‘
Measurement and Basis of Payment, Page 16, of the Specia visio
With our experience on approximately $30, OOO 000 worth of simillar vork
in shale tunnels over the past L years, ‘and the method ve
for temporary roof support, we would request permission to
tunnel completely before plac1nc any concrete llnlng. f

If you wish to consult any of the owner' s represen ti
for their comments on our roof support operatlon, the follow1ng have
' been involved with 1t*

C A1) L.m Hogarth - James F. MacLaren Ausoc1atlon,

) Senior. Preoject - Lngineer: :
FPRLY (2) F. Horgan' - Metro Toronto Works Depar men
//f’ Director of Englneerlng :
/ ' (3) R.E. Curtis - Delew Cather '
/ “Chief Mun1c1pal Englnepr (Ottawa)
/ S
)// - , Yours‘ i;r‘i;ly
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Br, J. FYoster, S0il Mechanics sSection,
5%, Soils Engineer, Geotechnical Office,
Materizls & Testing Office, West Bullding, Dowvnsview.
Scuthwestern Region, London.

July lath, 1974,

Highway #3,

o) @ w
Yor:
XKo@, Seliby
win/mi Supervising Engineer
Colle &olis Hoon
Files

Documents
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Tintribution Systems Design Branch
Esat Bullding

May 27, 1974

Contract 74~93, W,P, 127-66-53, Hwy 401, Storm Sewer System
from Heart Lake Road to Brirannia Road, Highway 401 & 410 ¥
Interchange, Pistrict 6

Following are the minutes of meeting held Mey 24, 1974,

Problem: Review of adequacy of contract requirements to diminish
anticipated problems with tunnel ling operations,

Basaia: A recent and adjscent contract with similar work, exhibited
cave-ins from shale rock having become unstable when exposed
to air and water. :

Attendance: &, Martens - Chairman
D, MeDonald -
« Giroux
« Devata V//
« Poon
. Roterxs
. Sen
J, Wear - Secrecary

2o Ew

A review of the contract special provisions satisfied those present

that the Contractor would be constrained from performing all excavation
before commencing concreting without cictating the manner of comstruction
operations. The method of comitruction chosen by the Contractor is to

be presented toand approved by the Fngineer before work is comuenced,

Following is am extract from the special provisions:

"Because of the deterioration of rock when expoged to air and
water, the tunnel roof shall be supported to the satisfsction
of the Engineer until the permsnent tunnel lining is placed,
The lining shall be placed within 30 working days of the
excavation, and no more tham 165 L.P., of unlined tununel will
be permitted.”
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The basis of selecting 165 feet is an anticipated tunacl ting
operation involving the laying of, or concreting 60 tect of pipe,
while 60 feet is being formed and leaving a 45 foot clearance area
adjacent for blasting and mucking,

It was agreed that no further detail be requested of the Contractor
in the special provisions. Clarification of the Contractor's merhod
of operation would be made at the time of his submission to the
Engineer,

Compaction

D. McDonald identificd that for contract 73-124 the specified
compaction requirements were waived and the Contracter provided an
alternative means acceptable to the Engineer,

Discussion on the requivement {or compacting shale rock from tumel ling”
and other operations rvelating to contract 74-93 entued, y

It was resolved that a certain compactive effort be defined within
a "general" special provision to be applied to shale rock in the
same manner as contract 73-124, except that che provisal of "or an
acceptable equivalent" be added.

Following the meeting, J. Wear obtained G, Wrong's concurrence for
the following pencral special provisien to be included in contract
by the Project Review Section, The basis for the SP is SP7042,

"COMPACTION

This contract contains no separate tender item for compaction equip~
ment as may be required to compact earth, shale rock or granular materizls
whether used for embankment construction base courscs or backfill,

The contract prices for the materials to be placed or the work te be
carried out shall include full compensation for supplying and operating
such compaction equipment as the Contractor may require and for
compacting the materials to the specified density, or in the case of
shale rock to the compactive effort specified,

Shale Rock shall be placed in accordance with ecarth embankment
construction requirements of MTC Form 200 and amendments thereto,
except that compacted lifts shall not exceed 12 inches, Compaction
for each 1lift shall consist of the combination of 2 passes with a

20 ton static roller and 2 passes with a 10 ton vibratory steel drum
roller, or an equivalent compactive effort acceptable to the Engineer,

Sub-section 214-03 “Compacting Equipment" is not applicable to this
contract,

The Provision of Sub-Scction 214-04 that one compacting unit is to

be provided for each 125 cubic yards of embuanlment matorinl placeqd

per hour is not applicable to this contract,

When it is dwpractical with the larger types ol compaction ¢quip=

ment Lo obtain the required degree of compaction in aveas when o
working space is limited, the Contractor shall provide and use
mechanical hand compaction equipment in order to achicve the tpeciiied
density.,

LR RN R N /3
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Granular materials used as base courses or as granular backfill shall
be compacted to 2 density of 100% of the maximum dry density. All
other earth materials shall be compacted to a density of 95% of the
maximum dry density,

When field tests indicate that the required degree of compaction

cannot be obtained with the cquipment in usc or the procedure being
followed, the Contractor's operations shall be halted until the
Engineer is satisfied that the Contractor has made such modifications,
in his equipment and procedure, which will produce the required results, ™

JRW/ jc J. R, Wear
Project Review Engincer
c.c. Those attending
R. Verscheure
- Wrong
. J. Willis

ol
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Planming
Engineering
Project Management

1 Yonge Street

Toronto, Canada MB5E 1E7
416-351-4722

Coable Foundaneng’
Telex 02 2814

April 4, 1974

Mr. M. S. Devata

Supervising Foundations Engineer
Design Services Branch

Ministry of Transportation

and Communications

1201 Wilson Avenue

DOWNSVIEW, Ontario

M3M IJ8

Dear Mr. Devata,

HIGHWAY 401 - HIGHWAY 410 INTERCHANGE
W.P. 127-66=53 " -

We are returning your Borehole Locations and Soils Strata
drawings 73-11014 A & B marked up with the revised sewer
allgnment and profile. Enclosed are FENCO drawings 3983-16H-3
giving alignment data, and drawings 3983-16H-8, -9 & =10
showing profile information.

Will you please have the drawings changed to show the revised
sewer location.

Yourz very truly,
FOUNDATION OF CANADA ENGINEERING
CORPORZTION LIMITED

S S

BTS/me B. T. Stone
3983-101~1 SECTION LEADER
Encl.

cc: Mr. N, Sen
Ministry of Transportation
and Communications,

Foundation of Canada Engineering Corporation Limited

Vancouver Caigary Edmonton Hamiltien Toronto Otiawa - Mon*rezl  Fregencton Samnt John  Hatifax St Johns @



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

MEMORANDUM
To: MEMO TO FILE erom: Foundations Office,
Design Services Branch,
West Bldg., Downsview.
ATTENTION: DATE: June 6 ’ 197 3 .
OUR FILE REF. iN REPLY TO

susiEcT: Access Shaft (Station 13%+00) - Trunk Sewer
Hwy. 401 & 403, Town of Mississauga, W.0. 73-11014

The following information was given to Mr. B. Phalp of FENCO
by phone:

1. 3' diameter drilled caissons (approximately 35 ft. into shale
bedrock) may be installed without any difficulties using
churn drilling techniques, according to information prov1ded
by Mr. P. Kozzuki of Western Caisson.

2. Vertical cut in sound shale is stable provided:

i)} it is left unbraced for a period not more than
2 weeks, and

ii) it is constructed in summer months
(according to information provided by Mr. K. Ingham).
3. Dundas shale may be excavated by backhoe.

4, KO== 0.36 & Ka= 0.22 may be used in computing
earth pressure exerted by shale bedrock (& = 40°).

CsP/ao C. S. Poon
Project Foundations Engineer.



J. FULOP & ASSOCIATES
gwﬁgymm Consultants
1727 Bayview Avenue,
Toronto, MLPGBC]. 2 CNTARIO

Teu: ta1sy 483-3616

Mr.Murty S.Devata,P.Eng.,

Supervisor Foundation Engineer,

Ministry of Transportation & Communication, :
Downsview,Ontario. . May 15,1973.

Dear Mr.Devataj

Last week I talked to Mr.Paul Payer,foundation engineer of :
your department who agreed that I may run a little test free
of charge,over part of the line of g project site,near the
city in Jississauga Township at 2nd line East.

The test was carried out on May 9th over a 900 foot long
section of the center line marked with pickets numbered

from 106 to 4.

No borehole information or elevation values were avallable.
so the depth of calculated rock horizon and top of till
layer is given with respect to arbitrary horizontal surface.
I am aware that the Ministry has its own geophysical staff
and this is simply an expression of my continued interest:

in foundation engineering,suggesting that there are times
when geophysics is a useful tool in pre engineering inves-
tigations of the subsurface. \
Believing that you might be interested to read this short
report on the survey I thank you for your attention and -
would be happy to discuss any point of interst.

Yours very truly,

\\N\"
J. Fu’lop M.A.Sc.P.Eng.
ce/P.Payer. Geophysical Consultant.

=ECEIVEp
FOUNDATIONS OFFICE

ENGINEERING, GROUNDWATER, MINING, MARINE GEDPHYSICS



REPORT ON SEISMIC TEST.

OBJECTIVE:to show that the seismic refraction method provides
useful information in special cases,

GENERAL: it is understood that excavation or/and tunneling sare
considered to complete the project,
The boreholes would provide sufficient data for that
but the selsmic survey givéds a continuous although a-
less accurate profile.
Enclosed with the sample records are the calculated
section, some literature and a brief explanation on
the technique which is_not a study of the vertically.
reflected waves but the measurement of their travel-
time in the horizontal direction,the origin being at
the impact point.

APPLICATION OF SEISMIC SURVEY:

A/ By measuring the surface distance to esch detector,
(geophone) and the travel-time of shock waves,a cha-
racteristic seismic velocity is calculated which is
used for calculating the depth of refractor.Thus if
the interval of geophones is large e.g. 50 ft,the :
measurement of differentizl wave arrivals may not allow
depths calculated at more than +10%.But at the same

. time this calculated profile is continuous in compari-
son to borehole values which are really point values
considering the dimension of a line,.

The first requirement is the existence of a measurable
elastic(seismic) contrast between layers of different
geology.Another condition is that the thickness of these:
layers must increase downwards(in a multylayer case),in
order to propagate another set of waves traveling at a
different velocity.

The top of shale is the 2nd and 3rd layer in our case.
It shows a slight dip to the East but may be considered:
reasonably flat.At the sections marked with X a delay

of selsmic waves was recorded interpreted as dip in the
shale (refractor) surface.Larger delays in some cases
may be caused by a less competent,fractured rock zone.
The uniform velocity associated With the shale in this
case indicates a 1lithologically homogeneous shale,

The East end of the profile might be part of a.pre-
glacial,glacial eroded then buried riverbed.

B/ The speed of shock waves(seismic velocities)through the
bulk of sub-surface material is characteristic for the
physical properties of the rock or other material.

They show whether or not the material is rippable.



A4 . Page 5 of 5

 Fig. 2

SEISMIC RIPPABILITY CHART®*

VELOCITY IN FEET FER SECOND X 1000
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% Developed by Coterpillar Tractér Co., using
the MD-1, for the Coterpilior D9 with
mounted hydraulic Mo, 9 ripper.



The enclosed chart developed by the Caterpillar Tractor
Company for a hydraulic 9 ripper may be useful in estl-
mating contract work for excavation,

CONCLUSION:ALL unconsolidated material including the till
with 7500ft,/sec.velccity are rippable.
ALL shale material falls into the category of
“nonrippable:

Seismic refraction can beneficially be used to determine
at least the RELATIVE elastic moduli of the subsurface
materigls and in case of hard rocks their gpproximate
ABSOLUTE compressive strenghts.

Considering the STATIC and DYNAMIC loading of a volume
of material when impacting the ground one measures the
compressional and shear waves travel-time in comparison:
to a stress-strain analysis of the static loading.

From the two waves the PoissorSRatio is calculated and
knowing the density,the Elastic Moduli (E,G,L) may be
calculated.

Using the compressional velocity obtained w1th1n this test
and from other sources(Toronto Gore Twp) accepting the
the shear wave velocity and the density of Dundas shale
the elastic modulus E is calculated from;

[_=V:‘.g,oolg4(|+}*)(\‘2/ﬂ) [Ps“i’
(=)
\, ConpremoniL S2is. veLscm 12000 Jsec. e
Vg Snear wave SEAS Veloupy 5, Soo Freec.

§ mausry 247 Whe- (154 \L:/gt) S
/u, , Porsson's RaT - DSR —l whege R JP \éooa e =218 /J,: 0.27

S Ypuee

=37
(A 137 = 0.26 \ L s
10 0,0l -
E = 444105 247 50,01 4{_20—_;) E =27x° psi.

CONCLUSIONS:there is a sufficient elastic contrast between
the Dundas shale and the overlying unconsollda-
ted material({even dense till).

:the shale is reasonably uniform in its physical
properties and shows some 4ip to the East.,

ton the East end overlyling bedrock an intermedalk
(perhaps dense till)layer is shown which may be

the West side of an ancient erosional feabture,a

glacial buried channel.

Respectfully submitted;

J.Fulop, AESC P.Eng.,
Geophvs1ca1 consultant.
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS

MINISTER: HONOURABLE GORDON CARTON, Q.C.
PARLIAMENTARY ASSISTANT: WILLIAM NEWMAN, m.p.P,

Dominion Soil Investiration Lid.
10k Crockford Hlvd.
Searboreugh, Ontario

&1

Deaxr S

Tris letter conlirms our reguest of foril 27tn, 1973
ary ecuipment, as 2
h Dominion Soll Investis

Drill Rig together with 2ll neces
terms of our Special Agreemens wi
dated April 2h., 1973.

3
e
[
¥obilization will be from Toronto.
is

Cur Project Number

I
For:
MDrmb
ce: W, W. Fry
{Attn: Mrs. M. Andrews)
Foundation Files

Documents

W.0. 73-1101), &

DEPUTY MINISTER: A.T.C. McNAB

Jdesimm Servigez Hranch

Untario

- N
Telephonn 2L3.32092

ES
Epels

e

”

J/J.»"

Yours truly,

Ea

LA A !
& -:\_; ‘;’,’{,f’t,‘ﬁz'("l\

M. Devata

Supervizing Foundations Enzinser
&, 3. Stermac

FRDNCITAL FOUNDATIONS ENOGINEER
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Engineering '
Project Management

3 Yonmge Street

Toronto Canada
418 - 381- 4722
Ciole Foundaniong

Talex 52 2814

REQUESIED By FEG. Svsieh DESKN

SN N st
March 27, 1973

# ra -
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Mr. M. Devata

Supervising Poundations Engineer

Design Services Branch

Ministry of Transportation and Communications
1201 wilson Avenue

West Building

Downsview, Ontario

M3M 138

Dear Sir,
HIGHWAY 401 ~ HIGHWAY 410 INTERCHANGE

ADVANCE GRADING AND STORM SEWER CONTRACT
W.P. 127-66-34 '

We enclose for your information a preliminary print of our
drawing 3983-1T-100 showing plan and profile of the proposed
storm sewer. At present neither the alignment nor profile
have be=n finalized. The location shown as "Line 2% is
preferred for alignment., and is presently under review by
Structural Planning Qffice. Invert elevation for the sewer
is not yet settled because of Brittania Road, but if the
sewer is in rock then its depth may not be critical.

We understand that MTC is to lay out the sewer, and we hope
this .nformation will enable you to initiate your investigation.

Yours very truly,

iy

{ Cevrae)

FOUNDATION OF CANADA ENGINEERING

R I

FEL SDhyres CORPORATION LIMITED
BTS/bhw /fg;f;;;zjjg%ééiﬁil_ﬁ*w
3%83-101-1 B.T. Stone

Bne. SECTION LEADER

cc: Mr, W.C. Friedmann
MTC Downsview

Foundation of Canada Engineering Corporation Limited

Vancouver - Caigary - Ecmonton - Hamiiton - Toronto - Ottawa - Montreal

- Fredericton

fRER . D

ey,

- Saint John - Halifax - St. John's @



