Plannma
Engineerng -

Project Management

; ' g 1 -Yonge Street
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,Apriligth{,’ N:;

Mr, W.C. Friedmann, P. Fng.,
Regional Expresswayvy Design Engineer
Ministry of Transportation and
Communications

Central Region

3501 Dufferin Street

— /008
DOWNSVIEW 460, Ontario ; 7 /? / A
“Attention: Mr. N. Sen |
Dear Sirs:
HIGHWAY 401 - 410 C
W.P. 127-66-32 - sA3-6E6" 27

CONTRACT 1
~ADVANCED STORM SEWER

This is confirm our discussions with regards to the above
contract. Although the status of the proposed Brittania o
Eoad is uncertain at this time, in order for FENCO to meet
the design completion date of May 16th., 1272, we are pro-—
ceeding with the design, based on provision for Brittania
Peroael.  thibs e er it on neeeesiit abe:s bhie

Powderiminag ot b he o
sewer Ly an additional

P tect and ttherotore, Lecomes more:
economical to tunnel in its entirety within the interchange

complex. The alignment of the sewer is recommended to be

modified to simplify tunnelling operation. : T
®

We trust the

e above meets with your approval, and 1f vou

£
=
reguire, would be pleased to discuss the project further,

Yours very truly, ; ~
FOUNDATION OF CANADA ENGINEERING &
CORPORATION. ILIMITED: ,

R.S. Adachi, P. Eng.,
ASSISTANT CHIEF ENGINEER

G. Burkhardt TRANSPORTATION

M. Devata, R. Fitzgibbon
Foundation of Canada Engineering Corperation Limited

ancouver - Calgary - Edmonton - Hamiiton * Torenta © Dttawa ;| Montreal  “Fredencion . Saint- John Halifax = 81 ijohns @
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sEne Sirs:

Thiz letter oouflsme ous *%%ﬁ%&% ww
for tha sapply nf a Sowhsrdisy wﬁﬁﬁ‘
together witd all nevessa
tarns of mmr'ﬁﬁ% Rrast Agr
Beed} 32, 1275,

E &

Hokilization will be fron ?ﬁﬁ$ §%§@ 2% To
mr Projeot Nembar is ¥.0, T3-11968,

Yoars traly.

&
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Foundations Files
Dooumesnt g




storm S&We&;l At n¢esent ‘nei
nave been flnallzed

Yours very't”uly, o
FOUNDATION OF CANADA ENGINEERING
CORPORATION,LIMITED

BTS/bhw
3883-101~1 B.T. Stcne
Enc. SEVTEOX LEADER

CC: My, W.C. Friedmann

MTC Downsvisw

Foundation of Canada Engineering Corporation Limited e
Yancouver - Caigary - Edmonton - Hamitton  Tororto - Ottawa - Montreal vagedericipa - Sait ot
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SEL

&1:Réﬁtaiffcr'Seﬁé
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This Is to
folliowing
fugering th , “ -
Driliding for BYL cofre inm shale;heﬁrqck
Reaming casing if vequired . g
iizestion charges from our vard to. 30bs1t°
25/mile. Dismond bits, carve barr ;
ired to carry out the above job is in ciauea in the
& stipulated above. =

We trust you will find this in order.

DOMINION S0IL INVESTIGATION LIMITED

N




Gable ‘Foundaneng’
o Teiex 02 2814

Mr. M.8. Devata ~
Superv1s¢ng Foundations: Englneer
Design Services Branch

Ministry of Transportation and Ccmmanlcatlons
1201 wWilson Avenue

Downsview, Ontario

M3M 133

Dear Sir,

HIGHWAY 401 - HIGHWAY 410 INﬁERCHANGE

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

Enclosed are two prints of drawing 3Y83~1T-100 rev1s1on‘

showing the up-dated sewer location, indicated as "llne 3"
on the plan and profile.

Yours very truly, '
FOUNDATION OF CANADA ENGINEERING
CORPORATION  LIMITED

BTS,/bhw ﬁégg;é;g:;%;;L£; -

3983-101~-1 B.T. Stone
Enc. SECTION LEADER

€¢: Mr. W.C. Friedmann, P.Eng.
MTC
Downsview, Ontario

Foundation of Canada Engineering Corporation Limited

Vancouver - Calgary - Edmonton - Hamilton - Torontg - Ottawa - Montreal

- Fredericton - Saint John - Haifax * St Johns. @



Telephons: 248
Rpril 27, 1873

%@wiﬁi@% Sail Investigation HE 2 T
134 Crookford Bied.

»ﬁ&rnﬁxﬁagﬁ Dntario.
% ': Eaﬂg

This letter confires eur reguest of Navah 24, &%?
for the aupply of & C.ou.n. 4% Bstanr m%@'i%@’&%%@%&@ﬂ with
2ll necassare souiveant, as spesified widay the Lerma of
YOur racantg lstear Aaked apedl 24, 1973, st olmts na, aad

wy. 401 on Harsh 2%, 1973, e

Hobilisation will Yo from vour vard in Topento.

fur Project Yusber is 3,0, T3-1lane, -

P

Yours sraly,

x"&
‘f/‘vf“vu :
H £ an % ﬁﬁv&t&
”&ﬂ%?”i@iﬁﬁ Panndations Inainser,
oL, *g@“ w, }“r’y F“:ﬁf‘ o= 5:’:;';@ *‘?&maﬁi;
[Rettn: Mrs. J. Melares Py rinsipal Poundstionsz Enginseyr,

Foundations Tilss
Doeumanta



Mr, A G. Stermac, B Eng,

Prlnﬂlpal Foundation Englneer

Ministry of Transpertatlon and
Ccmmunlcatlons :

West Eulldlﬂg

Downsview 464 Ontarlo

Atfentian Mr. M. Deva*a ‘
ouPeerSlng Foundation Englneer

Dear Sirs,

HIGHWAYS 401 & 410 INTERCHANGE
ADVANCED - GRAEING & STORM SEWER
W.P. 127-66-34 :

Please find encloseé sheets nos. 6 12, 13,

and 27 as you requested. These ﬂr
access shafu,"

the sto
Yours very truly,
FOUNDATION OF- CANADA.EMGINEERING
CORPORATION LIMITED
fg//py?ﬁ -
<l :
@}f;“a&&éi“
e
B.T. Phalp, P. Eng.
SUPERVISING ﬁNGINEER
BTP /L
3983
enc:

Foundation of Canada Engineering Corporation Limited

Vancouver © Calgary - Edmonton  Hamilton  Toronto - Ottaws - Monireal - Frederictor{lf;,Sai‘m John . i—({s‘;ﬁ{ax’ ’StJohns : &




Mr. G. C. E. Burkhardt, [ Fre
Regional Structural Ping Brgey
Toronte Regional Office. E

fﬂes* E7dq.,,D;<

ATTENYIONS

" Bare: -kJune 28 ;373
Dur¥Fie Rer, : ,iygsry:&}kfr’c : u 6 ‘fg? ;
SUBSEDT:
POUNDATION NVE?mlGA?ION EE?ORT
Fer S
Prop9aed South Trunk Seweﬁ
From Heart Lake Rocd to LIttle
Etobicoke Creek, Huwy., 401 - 403
Town of M@Sﬂz°sau0a, Coy. PeeZ
District 6 Tovonto
H.0. 73-11008 - W.P. 12? 86~ 344’
CoNT 73—jay
ttached we are forwarding to you our deta~
' oundation investigation report on the subs soil condit '

eletLﬁﬁ at the above-mentioned qz*e.

We believe that the factual data and recome‘da&iQWS'
contained therein will prove adequate for vyour desxq o
rgonlreafnis. Should additional information be req
please do not hesitate to contact our Office.

[ﬁ? 7 %:’\‘@’?"ﬁv’ﬁ% “

f‘?*

AGS/ e ;; Stermac L
*attach, Plln01§d1 Foundations Engineer/
c.c. E.J. Orr

B. R. Davis

A. Rutksa

E. 8. Pillar
H., Greenland
B. J. Giroux
C. Mirza

G. A. VWrong ) f
B. A. Singh Y
Foundations Fileskff
Documaents W

\
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FOUNDATION INVESTICATION REPORT
Proposed South mvuﬂk‘Sewerw‘,
From‘ﬁear: Eake Rocad to.-Little
Etobicoke CWseP Huy., 407 403
Tobmn af ”7soassavga,;0ty‘ Peez
“District 6 Toronto o
v.0. ?3-11008 W.P. 127~ 66—39’

[
.

IRTRODUCTION

In conjunction with the construction prbgramfver
of Hwy. 401 and Hwy. 403, it is proposed:to‘install a~ |
new trunk sewer along the south side of Hwy. 401 from o
Little Etobico:e Creek westerly to 461/410/403 1nterchange"‘ﬁ“

and then along proposed Hwy. 410 northerlg to some SQ-f_
noxrth of existing BrltannlafRoad

‘The Foundations. Offlce’
wag requested to carry out a subsurface znvest;qatlanff
for this trunk sewsr. The reguest

was initiated Ly the ;
Regional Systems Design Office, Central Raq#on.‘

The detalw -
0f the proposed sewer system were submitted by ?ounaation
of Cenada Engineering Corporation Ltd. (Plan No. 3q83wl;f 06
Subsequently, an investigation was carried out By thls -
Cffice to determine the subsoil, bedrock and g”oundwate:
condtitiong at the site.

It is understood that the proposed south: e
trunk sewer will be constructed under two contracts. This
report will deal with the eastern portion of the proposedU¥ 
truck sewer, from station 13%+00 (near existing Heart
Lake Road) to Station 154400 (the outfall end at the
Little Etobicoke Czevn}, which will likely be constructed

first. The remaining portion of this trunk sewer which

is to be constructed under a separate contract will be

covered in a separate foundation report W.0. 73-110G14.

/2
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2. DESCRIPTION OF THE SITFE AND GFOLOGY

The site under investigation is located ,
some 600 feet south of existing Hwy. 401 from Heart;La e'
Road to Little Etobicoke Creek, in the Town of,MissiSS
County of Peel. The ground surface, in the viCinity 6f
site, varies from elevations 564 to 514 and is generally
sloping towards the Little Etobicoke Creek., 7The land
is primarily used for farming purposes.

Physiographically, the site is situated in tﬁe
region known as the "Peel Plain."” The characteristic
deposit in the vicinity of the area under investigation,
is composed of a cohesive glacial till whose thickness lﬂ’
gquite va ble. In this region, the Credit River, OahVLl}é‘
and Etobicoke Creeks have cut deep vallevs into the cverburdﬁn,
There is, therefore, no large undra;ned depression, swamp_
or bog in this area, although in many of the 1nter$tream
areas drainage is still imperfect.

The overburden is underlain by grey shala

bedrock of the Meaford-Dundas formation, Ordovician Pericd.

s, FIELD AND LABORATORY WORK

Seven sampled boreholes were put down during
the course of field investigation. The borings were advanced
by continuous flight auger machines {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 rork core samples.

Groundwater level obhservations were carried

out, during the period of the investigation, in the open
borsholes,

aos[;3
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The soil, bedrock and groundwater conditions
encountered at the horing 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 (Toronto). The
elevations in this report are referred to a Geodetic datum.
Boring locations and elevations, together with an estimated
stratigraphical profile along the proposed sewer line
are shown on Drawing No. 73-11008A.

All samples were subjected to careful visual
examination in the field and subseguently in the laboratory.

Following this examination, laboeratory tests were carried

Natural Moisture Contents
Atterberg Limits
Grain—-8ize Distribution
The results of this testing are plotted on the
Record of RBorehole sheets and summarized on Figures No.
£

© 2, inclusive, all contained in Appendix I of this report.

The overburden across the site is conmposad
c¢f a heterogeneous mixture of hard, clayey silt, sand
and gravel {glacial till}. The thickness of this cohesive
glacial till stratum varies from 6 +to 13 feet. The overburden
is underlain by shale bedrock.

The stratigraphical sequence encountered

in the borings is plotted on the Record of Borehole sheets.

Stratigraphical profile has been inferred from this data

and shown on Drawing No. 73-110082Z. The subsoil and bedrock

encountered from ground surface aownvard, are presented in

>

the following subsections.

) t/’q‘



4.2 Ret erogeﬁeous Mixture of ¢ auey S$7f
to silty ciuu, Sand and &raaal (Gaac 3

The qlac*al +i1% 15 ccmpo,e of & e e
mixture of clayey silt to sx?ty ciav, sané amd grav‘f
This stratum was encountered in all borlng‘lenatlen'*

thickness of this stratum varies: between 6 (B H %2

{B.H. 47) feet. Grain size alstrlbutlan(curves fori:

on samples recovered in this stratum: were. pletted on the
Record of Borehole sheets, as well as. on the ?maothltY
chart, Figure 2. mbey are also tabulated belcw,

Ranme o fﬁvéréga :
Liguid Limit (W) % 29 - 43 37
Plastic Limit (W) & 17 - 23 2L
Natural z\C)lfl‘*t:w'e Content {w)% 10 -19 x4

Standard penetration testing was cazrleai
out within this stratum and the results vere plotte&‘on the
Record of Borehole sheets. The "§" values vary from 12

blows/foot near the ground surface generally 1ncreas;ng wgfh,
depth to 100 blows per 3 inches. Tt is ‘estimated that tne .
onsistency of this cchesive material varies from very

stiff to hard.

4.3 BEDROCK

Bedrock was proven in all cof the boring
locations by obtaining 5 to 50 feet of BYL size rock
core sawmples. The rock samples were carefully examined by
Mr. X. W. Ingham, Geclogist. Mr. Ingham presented the ‘
results of his bedrock description, as well as an inter-
pretation of geological conditions existing at this site,
in a wemo to this Office, dated June 14, 1873. A copy
of this memo is enclosed in the Appendix of this report.

4
P
% v ow
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The bedrock encountered at the boreholes iéfafff
dark grey thin bedded shale with minor thin limestoﬁe“bandé;;“
The upper portion of the bedr
condition. The thickness of
from 2 to 7 feet.

ck is generally inta weatnered 
this weathered ‘zone rana s,;‘ :

The bedrock surface was found to be at‘elé§éti§ﬁ}7'
560 at the west end of this stretch ‘

cf the trunk s&wer;l 
and sloping to elevation 511 at the outfall end. ‘

5. GREOUNDWATER CONDITIORS:

Groundwater level observations have been carried:

out during the period of the investigation by recording

the water level in the open boreholes.
are

‘The observations
recorded on the Record of Borehole sheets and summariZéé{‘
on Drawing No. 73-11008A., The results of the measuremgntéf 
in the open boreholes indicate that the groundwater level,

Iﬁ ranges from to ° feet below existing ground surface,

which corresponds to elevation between 512 (B.H. #1) and

63 (B.H. £100).

(%))

DISCUSSION AND RECOMMENDATIONS:

8.1 General:

It is proposed to install a 5,500 foot

stora trunk sever in conjunctionwith the construction

program of Hwy. 401 & Hwy.
County of Peel.
deal with the

403 in the Town of Mississauga,
As menticned previously, this report will

1500 foot long portion of the sewer between

Heart Lake Road and Little Etobicoke Creek. The diameter

of this portion of the sewer will be 10 feet.

The invert of the sewer, which is shown on

Drawing No. ~11008A will rangye from elevation 520 {at

Heart Lake Road) to elevation 514 at ITittle Etobicoke Creek.

At this grade it will be located from 5 to 46 feet below

the existing ground surface

o

ctif6



It is understood*ﬁhaf

station 146+00, the sewer will be 1nstalled usangu

tunnelliwg procedures. From statlon 146+00 to th

6.2 Sewer Comstructed by Open th Method
(Station 146+00 to Sﬁatzon $5£+80)

The sewer excavatiuns wﬂ

bedrock. The Maxwmum depth oF excavatlon wzll be ©

order of 335 feet, Tempo;ary cuts of this he1cnt w11_
inherently stable with respect to a ﬁeep«seated rota

o

type of failure provided that the cuts;are“ccnstruct &

1:1 slopes within the overburden and weatheredfsha;éyb
If, due to space restricti@ns, slopes steeper‘than,tﬁ
or vertical cuts are desgired in the overburéen‘aha;wé :
shale bedrock, the excavation should be properly shéét&&[f
and braced. _“,  

The prevailing groundwater level, aéireécrdedﬁ
during the course of field inves stigation is, in qeneral

vell above the invert elevaticns of the trunk sewer.

In view of the impervious nature of the glacial till stratum,

roundwater seepage into the excavation will be negligible
pag

in guantity. :
It is believed that this can be handled
by employing standard techniques, such as pumping from sumps
It is recommended that the sewer’bedalnq~
€& to standards currently being used by the MiniStry‘
specifically for class 'B-3" or ‘B-4!

adher

or unyielding foundation

'e-aog,b/?




in addleOn; partlcular att@ntg
"cempac+10n and ahaplna of

proposed ewer wxll be lacated w;thl’
be&rock.

proposed Heart Lake Road, 1t is reﬂammendeﬁ t~a~
should be carried cut prior to the soadmay CHt;

area. For estimating purposes it. may be asqhme& uh

about 10% overbreak could occur ina sewer of thls ﬁla:e exr.

The groundwater level recordeo durlng the
field investigation is up to 45 feet above the ptoposed i
sewer invert. Since the tunnel will be s1tuateﬂ thhln]¢‘sv;
the shale bedrock, water under pressure nay anter the -
tunnel through the fractures and fissures in. the shale.

Therefore, necessarv measures to overgome this probleﬁfmust
be taken. s
It is believed that tunnelling may be
accomplished either by conventional drill and blast
methods, or by the use of tunnelling machines. »

At this stage, the design detail of the
tunnel liner and related information is not available,
therefore it is extremely difficult to give specific
recomwendations.

However, this O0ffice will provide necessa
nformation once the specific details become available.

‘ta’oa/&



Devata, Superv151ng Faudd

MD/CSP/js |
June 28, 1973.
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To: Mr, M,

Sun, F

Devatsa,
ouncation Engineer.

ATTENTION:

Our FiLe Rer,

'MEMORANDUM

From: K. W. Ingham
Care: 3 p

June 1h, 1

N REPUY-TO

A brief descripti
to bedrock at this sit
elevation.

Hole Ho, 1

6.0 - 11.3 Shele; 4
to Tissi
bands, w

11.3 ~ 15,0 Shale; d

Held a2 WNo., 2

6.0 - 7.2 Shale; &
weathere

7.2 ~ 7.9 Timeston
thin bed

7.5 - 11.0 Shale; 4
badly to
limeston

nvestigation 73-11008;:
end Lh10, Storm Qewers

on is given below for 6 boreholes dr; a.

e, together with the aporopriate bedrock
Bedrock at 512.L

ark greenish grey, platy

le, minor thin limestone

eathered throughout,

&rkE grey, medium bedded

Baedrock st

greenish grey, badly

e; light grey, fine grained,
ied, partially fractured.

bedded,
0.1 to 0,2 ft.
1w weatb&rea

thin to medium

Bedrock st
ark orey, thin bedded,
moder aLAlg weathered,
e 7.7 to 8.0 ft,

. s .
arg grey. thin bedded,
1y westhered, minor thin
e bands,

1
i
(5~

s



ie No. 3 - Conttd

iole : No.o |

fuad
[02]

O

e

1

[

Limestone; medium grey,
fine grained.

Shala; dark

mediun be“qa
1"qutone a1
21.2 to 21.6
westhered th“

. Bedrock at 530.7

Till changing to badly westhered
shale,

mee¢um te dark grey,

Shale: dsrk grey, platy to fissile,
badly weathered.

Shale; dark grey, Thin hedded,
moderately westhered, minor thin
limestone bands.

Shale; derk grev, t
moderately westhered.

.
L




Hole No

o
a3
[
P
RPEt
UL

o
W
Ay
Ll
O
\n

veddead,
one
s,

sle snd
in to

i
[/
£ B
¥

K. W. Ingham,

Geologist.
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1ioe 7311008
WP 1e7a66-3n ,
DATUM___ Geodetic =

SO PROFILE” -

| SAMPLES

fereyy

IBagn i Ground Levelr -

DEFTH; - DESCRIBTION

T Ak
o

Neiows recort

(Glacial T4

1531.0 | Brown 'Stiff o Hovrd

C.0 4 Het mixiof layey

Sittisand & ?r%vel. +

11.3 | Dark Grey

7.0 | Shale  Bedrock
5071} | _ueathersd ..

5034 : Sound

'f}n‘;} gt

15.0 | End of Borehole

&
54
&

% STRAIN AT FAILURE




B
9~
f o
<L
o
9
>

3
O,
a-

T
o8
W
4
a8
i
O

lso0s
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16.0 | End of Borebole

1995 % STRAIN AT FAWURE -~
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*\3@”";;,_’ ?‘3'11008 . LOCATION.
WP ypeigeial T UBORING DATE.
DA‘{UM Geodetic o ‘BQREHOLE TYPE

SOIL PROE[E .~ . - SAMPLES

ELEV. oo A b b d |
SEeTal ,{'}EiiC‘R%PT‘lON; 5 E v > xg 5
45338 1 Grovwsd Level' 1 ® o
; 8.0 PBebimixiof sidty S
3 o elay s sand & gravel iR SEEEO
3 : (Glacial Ti1X) - (ool 55 L8] 5
526.3 | Brown Hard 2Pl o w5 (T2
e e
7.5 badly to moderately [ SX'L':‘ o0d
. B 1
£
Sp0.6|  _Weathered | sl
: : - ) A
1390 Shale  Bedrock boLEE 90
S | BXL 1004
Dark Grey
508,3 Sound 6 | BYL 3008
25.8] Bnd of Borehole ’

QFFICE RH‘UR" S50IL EXPLORATION

20 S
1505 % STRAIN AT FALURE
G : : L or




JOB__73-13008

LOCATION Co-ords. 15, ;857,590 Ny 9

WP 197.66-3% BORING DATE _ &pril 164, 1973 LT
DATUM Geodetic BOREHQLE TYPE A‘uger, Cane Test -md BXL %clc Core )
SOIL PROFKE ) ] SAMPLEb . ammuc PE&ETF{AUON sess*smmc:
' 4 jeiows/ FOOT
5 51z 20 80 305
0 L "
ELEV Rlolw €1 9 {shme s*r&aa\sum PsE
BEPTH DESCRIPTION “PE | - S = Fosunconpines +-FIELD VANE
D 217 131 2 1o Quick TRIAKAL X LAB VANE |
37.5 Sround Level i af v .
0.0 | Heb.mix.of clayey  |nid i
silt, sand & gravel, PN : )
Uleiar myd) o iissas] | N il
0.7 _Brown. V S{.‘i‘"f o H&r(‘f‘;’*—a— < Wi i b , 12 16 }.19
6.8 N 3 83 ~ TooeH ;
3 | B Bog
5250 | _Veathered
12.3 N L v oolg
Shale Bedrock
520
S | BYL 1007
- Dark Grey
e 6 | BYL pood
=
{ -y
= 508.% Seund 7 1R hood 210
;{ 22.0 | End of Borehole
{28
2
@ 5
G
{= T
ol
(o4
(%]
3
=
4
O

20
155-5 % STRAIN AT FAILUKE
W0




LV R ) 1} W 4 NL‘?’UK" SN AP LAWRAT WY

tuesis

N SERVICES

oaTum___ Geodetic

JOB___73-13008 . LocaATiON
WP 127-86-3h BORING DATE

Co-ords. 15,857,320.M5 960,260

pril 255 1973

BOREHOLE TYPE

Auger and BYL Rock Gore

SOIL PROFUE SAMPLES | DYNAMC PENETRATION. RESISTANCE JLIOL
: =1 % 1BLOWS / FGOT ,
f. B
S o gl s L AP
ELEVY, Sl i (&1 e FSHEAR STRENGTH PS5 . o
SERTE DESCRIPTION RS g1 > founconmmen s repvane]
11217 181 4 o ouck tamxiat % tas vang |
5oLl Ground Level w0 5#“ @ ‘ :
0.0 Hebt.mix.of clayay 3 7P g o
511t So 5ilty olay, -;;.; T TEE TR “Sa
sand and gravel. ne b 3 Tes Test 2
s
{Glacial T411) ol 3 188 T
Sorg RS T
1.6 Provm-Grey  Hard [ S1E TR o)n
e AN 6 | B leog] suo
7. | BYLI58%
53h.h weathered 8 BTG
“{E}”;; “““““““““““ g 1 BAL! 823
o Shale Bedrock o
] 530
Bark Grey 12 | BXL| 903
Sound D3] EG 991 s20
51k, 1L BE) 904
HaRe End of Borehsle
510

:

20
159-5 % STRAIN AT FARURE
W0
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CLESIGN SE

RVICES BRANCH

RECORD OF BORE

368 3-12008 LOCATION Comords ., 1‘5,857‘;;055 M3 999,906 E.
WP 127-66-3h BORING DATE  April 2B, 1973 ' L
DATUM Geodebtic BOREHOLE TYPE Auger and BXL Raock Core
S0 PROFHE SAMPLES DYNAMIC PENETRATION RESISTANCE LLIOUILY LIWIT
= WIBLOWS / FOOT B PLNSTIC LIMIT 1
&l o 8 I X o , | WATER CONTENT_W | S T
ELEV. e | w | &f & ISHEAR STRENGTH PSF. | W .y  REMARKS
SERTH DESCRIPTION Hisl > 1% ~ PO UNCONFINED -+ FIELD VANE | U
= i 217 1B ] @ {e QuICK TRIANAL. ¢ LAB VARE - -
55,01 Ground Level o & § W SASEE
0.0 Heb.mix.of silty f;s . 56200
clay,send & gravel. |»:) = .
. {Macial Ti11) e L8888 560
557.0 [Brown Hard s
7.0! Shale Bedrock & RC
fode " X1, 163%
§51.9 [Dark Grey oocTately 2 | o esk
12,1 End of Borehole 55

|
) !

20
1545 % STRAIN AT FAHURE
e
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JOB 73-11008 LOCAFION Cocords. 15,856,916 Ny
WP 107.66.3L BORING DATE ~ May 13, 12, 1973
DATUM _ Jecdetic BOREHOLE TYPE : Auser and BXL Rock Core
SOIL PROFILE SAMPLES DYNAMIC, PENETRATION  RESISTAMCE |
- o M JBLOWS A FDOT
) 9 or 8 5 ' S e ‘1_ s L i
ELEV. Efwiow 1} & ISHEAR STRENGTH P.5.F.
Pt DESCRIPTION =l s x e ;30 UNCOREINGS + FEDVARE L
DEPTH <tsiZi2l 3 I i
{2 3 18 QUICKTRIAKIAL . X LAB-VANE ©
557 6 Sreund Level 0 = : 1
o0 febmix.of 541y clayit 4
send and gravel. R - -
{Glacial Ti11) sl 185 | 37
S0 8 Bromn-Gren Bard LA - EATE g il
6.8 N XN 3 VBI85 56
goe g weathered L | BIL! 75%
i2.0 5 | BL1100%
71 {1007
Shale Bedrock
: @ 550
with oceasional 6 5L 92
imestone bands 7 BYL. 963
{max. 3 thick)
8 | mrmlioog 240 T
9 | BILi 973
530
10 1 B 97
Dark Grey 11 | BYLI1003
520
12 | BYL] 983
Sound
511.1 13 | BEL|100
56.5| Eud of Borehole 210

NOAT FAHURE
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ABBREVIATIONS & SYMBOLS USED IN THIS &?F;Rt}ﬁar

PENETRATION RESISTANCE

‘W= STANDARD PENETRATION RESISTANCE :

- THE NUMBER OF BLOWS REQUIRED TO ADVANCE & STANDARD: SPLIT ‘SPODN SAMPLER
12 INCHES INTO THE SuBSOIL,

DRIVEN BY MEZAKNS OF & 140 POUND HAMMER FALLING FREELY & DISTANCE OF ;30 NCHES.

DYNAMIC PENETRATION RESISTANCE : -

THE NUMBER OF BLOWS REQUIRED TO ADVANGE & 2INCH,
% TO THE E£ND OF DARL RODS,

60 DESREE CONE, FITTED -
12 INCHES INTO THE SUBSOWL,

THE DRIVING ENERGY BEING . 350 FOOT POUNDS PER. BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COMESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS of COHESIONLESS 50ILS ARE DESCRIRED
I THE FOLLOWING TERMS : -

CONSISTENCY ¢ LB/8Q FT GEMSEHESS ‘HBLOWS S FT.
VERY SOFT ¢ - £50 VERY LOCSE o -4
SOFT 250 - 500 LODSE & ~ 40
Fifk 500 ~ 1000 COMPATT 10~ 30
STIFF 1000 - 2000 DENSE 30 -~ 50
VERY STIFF 2000 - anou VERY DENSE S > 50
0 HARD >  avoo
TERMS TO BE USED N DESCRIBING SCGILS -
TRACE < 0% , SOME 10-25% , WITH 25~40% , > 20 % SHTY, SANDY, GRAVELLY, CLAYEY ETC.

TYPE OF SAMPLE

.5 SPLIT SPOON T.W. THINWALL OPEN

WS WASHED SAMPLE TR THINWALL PISTOR
ST SLOTTED TUBE SAMPLE ¢.8. CESTERBERG SAMPLE |
AS AUGER SANMPLE £.3 FOIL SAMPLE

s CHUMK SARPLE RC ROCK CORE

P H SAMPLE ADVAMCED HYDRAULICALLY
P SAMPLE ADVARCED MANUALLY

SOIL TESTS
u UNCONFINED COMPRESSION LY. LABORATORY VANE

iy UNCONSOLIDATED UNORAINED TRIAXIAL Fv. FIELD VANE

CiU  CONSOLIDATED ISOTROPIC UNDRAINED TRIAXIAL C CONSOLIDATION
Cib “ ® DRAINED " S SENSITIVITY
Ay " AHISOTROPIC  UNDRAINED o

CAD “ = ORANLD ”




E e A - S o

()

UNIT WEIGHT OF SoiL (sauc DENSITY) -
SUNIT WEAGHT OF 5oL

SUNIY pRY w&mm or:
a mmr WEIGHT OF wswa&.;s ama

sngsmcsiéﬁ*‘ms

PE&RTiCLE’S”

uNIT WEQGRT GF WA ER

AY: DENS!TY)

w
VIO HATIO ‘
POROSITY
WATER CONTENT
BEGREE OF SATURATION
LEQUID LimiT
PLASTIC LiwsT
PLASTICITY 1NDEX
SHRIMKAGE LT
W o—yE
LIQUIBITY INDEX = ¥
]
CONSISTENGY INDEX » b "W
A
VOID RATIO 1M LOOSEST STATE
WOl RATIO IN DEKSEST STAYTE
DENSITY INDIX » SRERTE »
Cmox ™ € min uouums ‘oF c&mazssmm
RELATIVE DENSITY D, 154050 USED COEFEICIENT OF Wi scaswv g
HYDRAULIC MEAD OR POTEWTIAL ‘
RATE OF DISCHARGE . EARTH ] PRESSUR
VELOCITY OF Fiow e e
HYDRAULIC GRADIENT d DISTANCE FROW TOR OF WALL NT . OF APPLICATION
COEFFICIENT OF PERMEABHITY OF PRESSURE ) ;
SEEPAGE FURDE PER UNIT VDLUME b ANGLE OF 'WALL FRICTION
~ e K DIMENSIONLESS COERFICIENT TO |
COEFFICIENT OF VOLUME CHANGE » - | SUFFIXES iR EXPRESSIONS
Ure)ad ON WALLS :
CORFFICIENT of consoLDATION Ko COEFFICIENT ©f EARTH PRESSURE &
COMPRESSION 'NDEX = ___ré.e._ﬁ L
bilog, o : i
4 FOUNDATIONS 7~
TIME FACTOR « Eg,—~ { ¢, DRAINAGE PATH ) B o
B BREADTH OF FOUNDATION
DEGREL OF CONSOLIDATION L -
LENGTH OF FOURGATION
SHEAR STRENGTH ~ )
; e D DEPTH OF FOUNDETION BEREATH GROUREL
EFFECTIVE COHESION
m‘rs's:cwr N TERMS oF N DIMENSIORLESS COEFFICIENT USED Wit A swmx APELY I
“ EFFECTIVE STRESS TO SPECIFIC SRAVITY.  GERTH AND COMESION £TC. th THE
e . . £~ ? S
EFFECTIVE anGLE OF AR ; FORMULA FOR BEARING CAPASITY
SHEARING RESISTANCE, | 7y ¢'+ & fan ¢
OR FRICTION . kg MODULUS OF SUBGRADE REACTION
APPARENT COMESION
APPARERT ANGLE OF s aF
PARERT ANGLE .
TOTAL $TRESS SLOPES
SHEARING RESISTANCE, £ ec ton SLOPES
- &« Cy¥+ O 0 .
OR FRICTION H VERTICAL HEIGHT OF SLOPE
COEFFICIENT OF FRICTION ) DEPTH BELOW TOE OF SLOPE TO MARD STRATUR
SERSITIVITY

£ ANGLE OF SLOPE TD HORIZDP«T&L
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Dates

Present:

1o Dih. ¥

November 12, 1973

DiA¥acDonald
M. Dvatta v/
I. Tremain

Bowering
Leonardelli

@

~3

.

Barrie
Johnson

2. The present
The
safle work ng conditions:

dincussed.

al

bl A" x LY, O yire mesh

.

+

51
co

3. Arrangements were

v

12y

H

M

imutes of Neetigg

Ministry of Transportstion a

halel

23

Communications, District 6, Toronto

G.A. Pitts Fngineering Construction

Limited

Sudbury Mining

6 rock bolts installed a

1

. <
(5

Fa
ot

n

o

centres

EL

for suvport between the rock bolts;

Lo

ent

th water,

A" of shot-crete

rance of the tunnel to =

i

nade for all present to meet, at the site,
Lo review the shot-crete,

2]

lacDoneld emphasized the importance of the contractor and his

sub-~contractors complying with instructions given by Ministry personnel.

tuation, with regard to safeiy in the tunnel, was
niractor vropesed the following measures to provide
L x

he ceiling of the tunnelj

t 4:00 pom,

Lo T, Tremain emphasized the regulations regarding the right of way

1t the haul road crossing of Heart Take Road. He requested that the
coniracilor ensure that his operators are aware of the regulations and that
they exhibit the necessary caution when crossing Heart Take Road.

5. W, Barrie questiond the accuracy of the guartities ing

Tor £111 areas {0 and D, T

Bowering will revieuv these aqua

L. Bowering,

Project Supervisor.

P .
B S ey

aY
e

s
S

Y
H
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using 7/8% x 620" e
tightened with a m
rockbclus %li1 oe

Rock begtfth ‘ unnel rosi aoprox1mau 1~k30,
,“tdrqua of 20
Lated by thc ro

{5} Repeat the Drocedure.

{6} The roof of the tunnel and as much of the wall;

covered by 1" to 2" of shotcrete once or tw
ccndltlons of the rock a,the ;ate

The time estlmate for comy ?etlo of;



.Erilling,muching‘éﬁé (ébnrox.‘&907l’k
'9O'Qweek'(5 days x 2 ShlftS) 6 weel
wﬁlow1ng for a cownlete shut down over &

Comoletion date January 11,197

o2y Concrete lining(approx. 615 1. £.)
lSJ’/JeeY {5 da;s X 2 shi 5cs)4f

- Ccnpletlon dd*ex
We Dellnve that thlu pronosal is in 11n
wlth TO ar Mr. A. ﬂrumnonu . AR, msﬁanald
‘ . and ur.aﬂulLerltﬁ of Alberv “u?lﬁflus chkson &

and kMr. A. Bayne. consultant Mining: bng;nee: on,_

Yours . etc.,ﬁf

budoury “&nLng Con ract

. Q‘K"amﬂ
A. Kangas
. : rrL81dent

Bus. 268-3283 Rzs. 485.6793 ] : T e : e i

¥

ARTHUR S. BAYNE, B.SC., P.ENG. /,ﬂ\
CONSULTING, MINING AND INDUSTRIAL ENGINEER :

]

SUDBURY MINING CONTRACTORS
LIMITED

A. 8. BAYNE AND COMPANY

EAAMINATIONS . FEASIBILITY STUDIES

EVALUATION - MANAGEMENT

12 NICHMOWD STRERT EAST
STITE 427

TORQGNTO, DONTARIC ‘—f}znm (/?% ) /-}\am?a.s

i PO, BOX 1048 AREA .COopE 703
N SUDBURY, BUS, PRoNe B BaTS
< . QNTARIO RES. PHONE a7s0 3?35
N .

e,
y




ROAL.. -
ERIDGES
SUBWAYS
PUBLIC WORKS

/30 COMMERCIAL ROAD.

Mr, H. Greenland District Engineer
District 6

ulnﬂstry of Transportation & Conmunlcatlons
Jownsview ,Untario,

Att., Mr., D.A. MacDonald,P. Eng,
Construction Enwxneer.

M.T.C. Contract 73-124
Gentlemen,

We are enclosing a praposed procedure for the const e

_of the 120% Monolithic Tunnel Pipe on the above contract as sub

to us by our Sub-Contractor, Sudbury Mining Contractors Ltd We con
that this procedure will be satisfactory. If there are any quest
"regarding this procedure please contact Fr. 4. R. Drummcnd P. Eng
‘Chief Engineer or Mr. W. Barrie ,P-Eng, che-?re31dent

Your approval as soon as possible will be appreciated.

Yours truly, e
C.A. Pltts Engineering Constructlon Ltd'a

o
£y f
a/ )_, )951/,

WAL J nson,P.Eng.

.
Arogect lManager




 "Mihu€es'cf Meeting

November:QB, 1973,

Present: TLA. MaecDonald,’ S
I, Tremain, . MinlSury,Of Tvanspor+a?10n*‘

C. Poon,v . “and Communvcaulons.
L. Bowering, Dlsurlc+ o, Ioronto.k“

T. Leonardelli. '

Y. Barrie, C.A. Pitts Euglnaerlnﬂkw
W. Johnson, : uOnSv?uCulOn lelted."

A, Kangas. Sudbury Mining.

fey .
1/ Various

aspects of the contracter's proposal &aueu hovewbex
discussed.

a/Rock bolts - it was decided to place rock bolts as ou%lined inthe -
Froposal spaced 3t to 4° longlmudlndlly This spacing wlll be trea ed~
w?tn flexibilivy as rock conditions dictate. :
b/Wire mesh - the placing of wire mesh was dlﬂauqsed but w113 be
reviewed at the aite Monday wmorning.
¢/Shoterete - this operation will be performed twice per week at txmes
determined by the pr ogress of the cther opera tlon ‘
2/D. Mac
te

onald informed the contractor that all safety measures are to be
comple Lo

the face prior to the holiday shut down.

D

3/I. Tremain requested that additional 1 ighting
and inside the tunnel wherse permissible

be provided at the tunnel site

&/The timber shoring mentioned at s previous meeting was ﬁ;@cuased AL
this time 1% was decided to dispense with this shoring.

5/ﬁ Maclonald requested that an access be provided to th

Lo the cx15+1h& scraper route, 4. Kangas stated that
be provided Monday.

e *unnel in addition
U a ladder access will

A

R bty
:{E. %owerlng///#jyy

Project uuyérvgaég.
e’

pa
Fad

D?J

1k

im
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Dear Sirs: ..

Our Mr. Seychuk and the writer v131t d the above
job site yesterday Wlth:your essrs. Devata Ma
Tremain. .

This letter records our prellm ‘a;y f“‘dlng
have requested further 1nformat10n, and follow1ng‘r,c i
this we will issue a formal report on the prablems.

A tunnel is under constructlmn at the above~51t
by C. A. Pitts Ltd. Eventually the flnlshed tunnel wi ‘
tain a circular storm water sewer 10 ft. 1nternal dlameter,f

the tunnel lining being a .plain concrete rlyg of 12 ln.
minimum thickness.

The excavation for the tunnel is wholly in bedu:‘

rock, which is the Dundas shale whlch contalns thln Heds
limestone.

B, Q. GULDER & ASSCCIATES LTD. » 3151 WHARTON \&ﬁ\‘“’ BHSSIESANG

TOY, ONTARID, GANA
TOROHYO o LONDON o GTTAWA » WINDSOR » VANCOUV '




‘ : The
concrete lining
months, or,more

the tunnel.

The bedrock is a soft f1331le shale contain ng*thln
limestone beds at irregular intervals. The shale lS 1ated
and jointed. The bedding is apprOXLmately horizon 4
is soft and weathers rapidly when exposedfto al,
especially when there are no conflnlng stre. : ,
is harder than the shale and much more resistant to weat
but the beds are thin and vertically jalnted and horlzo
continuity of a bed is by no means certain. :

The problem can be divided into~two‘partstE 

1. What mining and support methods should be used to

ensure the safety of that portion of the tunnel Whlch .
is still to be excavated?

2. What support methods should be used in the excavated‘,
portion where stress release has occurred and

probably some deterioration of the shale has already!
taken place? e

1. Section still to be excavated

In the soft rock at this site it is certaln that some -
temporary support will be required in a tunnel of 12 ft. &lameter-

In addition to support, measures must be taken to prevent softenm
ing of the shale when exposed to air and water.

Although steel ribs or timber could be used; in our
opinion rock bolting and guniting and steel mesh can be used
provided these operations are properly carried ocut.




gunlte at 4*he end of each shlft,, 14 be. tt
he carried out at 24 hour 1nterva~s at theﬂmos

twice a week is not acceptanle. Too much deter
shale can occur in this tlme. .

can be stated that 30° each side he roof ¢ e

sufficient and some rock bolts 1onger than 6 ft. ‘w;
be required.

After rock bolting steel mesh;ﬂﬁould be placed
the bolted section and supported by the bolts,

The purposes of the operatlons descr:bed above
the following:

1) Scaling

t

to remove loose and dangerous blo
rock from the roof and walls.

2) Guniting

H

to seal the face and. prevent the scg en—
ing of the shale by the action ofz ir,
water and water vapour. o

3} Bolting

to support horizontal slabs of rock ln
the roof which are below the natural
arch of rock which will be formed by

strains in the rock follow1ng the reléase
of stress.

43 Meshing - to prevent the fall of ‘blocks of. rodk
situated between joints and between bolts -
and rendered loose by release of stress
which is a gradual process.



‘ Prdperly carfied~out~We‘think3§he
be satisfactory. e

2. Section‘élready_eXCaVéted 

; ‘ The1sgppdf‘:'f roof
excavated is not satisfactory and dete

over the twsftc,three~moﬁ£hsfor lon
tunnel lining is placed. While it is

true that no one can say that they will no : 1
the probability of further falls is high, and oes not ta
a very big block of rock to injure or kill a man even tho

is wearing a hard hat. '

It is too late to adopt.completely]the measﬁr
suggested above for the section still to be excavated.

It is not suggested that complete collapse o the
tunnel roof will occur, but it is highly likely that small to
large blocks or slabs of rock will fall from the roof fr
to time over the next few months as softening of the shale -
occurs and stresses are released in the rock below the natu;
arch which will gradually form in the rock ab0ve;the roof
tunnel.

What roof bolting exists appears to. be sporadic;
some bolts are obviously ineffective. What guniting has been
done is also sporadic and the small amount of steel mesh is
inadequate.

To remedy this situation the first essential is e
adequate lighting so that the existing conditions can be assessed.
When this is available a careful inspection of the roof conditions
should be made. o .

It seems to us likely that in the portal section for
a distance of 50 to 60 feet into the tunnel it will be necessary
to support the roof from the floor (even if only temporarily) by
timber or steel ribs. When the roof is su ‘

pported an attempt can
be made to complete the steel bolting. But due to the time for

the consequent stress
be a much more hazardous

which this material has been exposed and
release which has taken place this will




operatlon than it would have bee‘
1mmed1ate1y after,excavatlon.

been necessary orlglnally
£) guniting?

steel mesh support
Alternatively permanen

supmort frem thefff or:
steel ribs and timber could be used in which case roof 0.
and steel mesh would not be requlred.

It is probably too late for gunltlng to be of m
use in this section.

As one proceeds into the tunnel the rock condly
seem to improve somewhat and the technlque adopted can pr
approach that suggested for the section still to- be excava e

The opinions expressed above are tentatlve and s
to modification in our final report after recelpt of further B
informatinn. However the principles stated above will not change

Yours truly,

H. Q. GOLDER & ASSOCIATES LTD

Mo Lot
HQG:13b

e
73307

H. Q. Golder, P.Eng.
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urﬁl‘ DGI. tatxOl"

'Stermae’

- Deénr Sir

‘ . We have received from vou the
which we askeq for on the avaG wr@;ecf
a) Crowh~sect10ns‘dr&Wn to scale oF the tunnel as
eXcavated at chainages e R R e e
143420
144430
and 145410
b

Sorechole 1

the cut a

thin and

;‘} f{"/"“w~ otk 7[’:7 L. 77
‘;.r

RE ¢ QTORM,QFWWR o NNFM,

HEART: LARE! ?&QAD TC LT m’”&'& F TC‘BICOI\& ;

detailed logs of boreholes log dﬁd

location ang twvcknbsc of  limes Lo
-;_C..

7 q%owzng tne .
ne beds enyeunte&

give our comments on this information be low.

The borehole logs conf irm

visual 1nsnect103 of
the tunnel rortal that +
g

he limestone beds are.




(e
gk
—
s
ry
I
gk
¥

~
[

shown dn’

T tn"fs beu tr ere: are. thxﬁe beds o;. J_J.me-—_‘

stona =1 which are 27 to 5" “thi Ckﬂesg

The log of BH 100 shows sone. L.LJ‘:{}‘"StOﬂ : ln ?"ch@ wall

below thea a:;:oum, This “
:fsucpu. There ik, a ‘bed

3 ',retc- lining. This will = -
N*mu 4 e

[=ii 1]

bove the concrete flnlng' e
i is no other. L,me--;
by the ‘,unrw&-

means that we cannot l@ox i:o b
ne - to provide support for

g

- ke designed tobe s;a'i;cz'

The floor of the Tunne
the tunnel, '

nrabably

wladns vertical joints . this cannot be

)




section, but if the roof is v limestone we' mustJV
Lo Dbe of the crder of 2" to 3” *hxhx ’

- The attitude of the wal
“Just léess thanxéoo o +ha hﬂrlzgntd

Chainage 143420

This section is'similar to 144410.
3.5 ft. in span and the wall dpqle

. above the centre i
over 559 to the horizontal. ' e

inot YOf 13 already occuxrlng, aLthougﬁ ﬂhﬁ avas
ments are too meagre to be sure of this, lowever the
o the necessity for treating the roof as

s & softening
not a hard limestons L =

Comments
e A

The design of the roof support svstem is
the contractor. e

We give our ideas on what we consider would be
fov vour guidance. ‘ :
‘he comments made in our
ead Qf installation of the
considered part of this advice

=

We think the roof boit

cross-section, one Vﬂitlcql on the ”entzo 11 a»omef
at 45° to the vertical

and one. in Letwaen on e

to the vertical, the line 0f the boltsg passing
through the centre of the tunnel.
- I N ; - . '
For the 4 bolts a length of 6 £+, ig adeguate .
The 22%% bolts might he acceptable at a length of 6 fi. ut
8 i, would be better. The vertical bolt should be at least
$ . long and 10 Ft. would be better. ‘
“he spacing along the tunnel should be 4 ft. to



We know of no theary on
wlated. . The above ¢ ‘
‘;vomr cresﬁ~secylens the nass ble wa‘

the tunnel will 1QQ en and how

'SGLu;. orlzonta7 :
will go- to abou
section or. nveP 
of the vertical

On-gite inspection, with
carried out as excavati N proce ceds.
to relax the above re commendations somewhat .

We believe that this letter and our previous

give you the information which you nced ihd thgt‘

hecessary to prepare a more formal report,
happy to do so should you wish.

Yours. rwiy

. Q. GOLDER & RSSOCIATE

Jk H. Q. Golder,




Golder Associates,
Consulting mamt@cﬁnimal Engineers,
3131 Wharton Way, :

Mississauga, Ontario.

Attention: Dr. . o, Colder, P. Eng.

2 Storm Sewsr Timnsl
Raaxt wﬁ&@ Boad ko Little Probisoke Craak
Higlaray 201, nistricr &5 {Pa %m?m} :

Zontrach 73 124, .o,

his is to ao nowledge the receaipt pf vour letd
“ﬂvem«ﬁr 28¢h, 1973, outlining the reliminary o
and subseguent letter of De 3hg 1873, wit
final comments ragarding the above men ioned project.

We would like to express

and valuable comments wi
the sewey tunnal .,

our appreciatfon far your prmm@ﬁ
th regard to the construction of

Yours truly,

MD/44 ‘

» s R, G, Stermac,
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