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To:

7540-1318 (10778}

Ontario

Mr. R. Dorxrton Date: 80 01 21
Managerxr, Structural Office

Mr., G.A. Wrong
Head, Pavement & Foundation
Design Section

RE: Contract 78-60 ~ Installation of Linex Insxde Culvert E—Q

Culvert E-9 on the above contract is a 946' long, 10* 2“’

6'6% steel multi-plate pipe. The culvert was installed in
very poor ground conditions and following installation ' ,
buckling occurred in the roof over a section about 240° long.
A temporary bracing system was installed and tne culvert was
later repaired by lnstalllng a grouted tunnel liner. The
liner was designed by the pipe manufacturer. During install--
ation the liner alsc faziled over a short 8' section and the .
failure again took the form of buckling of the roof. After
this failure the contractor's grouting methods were changed
and no further failures took place. The buckled plates were
later removed and new plates were installed in this short’ f
gection. Durlng this repair it was obvious that there had:
been no physical contact between the original pipe and the

- new liner however, the buckling did occur adjacent to a

wooden block which had been installed as bracing between .
the tunnel and the linex.

The contractor contends that the failure of the liner was"
caused by failure of the original pipe. We contend that
the failure was caused by the method of installation.

I am encloszng correspondence regarding this problem for

your review, and would appreciate the opinion of one of ,
your expert staff on the relative merits of the two. argunents.'
as this will assist in the decision on payment of the
contractor's repair costs. Please call me if you require

any further information cn the problem, I will be happy to
supply any details you need. If necessary. we can arrange

a meeting to discuss this matter. '

m«\f&Q:;ﬁJ-

R.P. Northwood
Area Construction Engineer

ce: Y. Tremain
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_ PITTS ENGINEERING CONSTRUCTION LIMITED
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January 11, 1980+

Mlnlstry of Transportatlcq & CommanLcatlons,, ST
Construction Office, , , LT
Central Region, : :

3501 Dufferin Street, 5 .

Downsview, Ontario, - = .

M3K -1N6& R

ATTENTION: Mr. R.P. Northwood, P. Eng.,
: o . Aréa Construction Engineer. .

Dear Sir: L v L i %&
: Re: 'MTC Contract 78-60, -\

Intent to Claim No.3, K"‘
i ‘ Groutlng of Tunnel . Llner in Culvert E9

' Further to our 1ntent to clalé No 3 0on Contractfﬂfﬂ
78 60 we offer the f0110w1ng ~ , S

o S ; . In-an examlnatlon cf our claim for addltlonal costs
R st for installation of the Tunnel Liner in Culvert E9, it is.
important to note some of the details 1nvolved in the
construction of the culvert

: The 1n1t1a1 design of E9 called for 946 L. F L
of 10'2" x 6'6" SPCSPA 12 gauge culvert placed with a normal
type bedding.

‘ Artesian conditions were encounte*ed as constructlon
progressed and consequently, the MTC on September 27, 1978
instructed Pitts (see instruction letters G22931, 32-%& 33)

to modify the bedding in an attempt to alleviate the problem.

In spite of the extra precautions taken, buckling
of the culvert occurred. This could only be attributed to
failure of the pipe bedding to adequately support the pipe. :
At the site meeting of Octoher 27, 1979, Pitts were instructed
that shoring of culvert E9 was necessary and the work would
be paid under force account. The shoring was to be left in
.place until g*adlng in the area was completed
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' R.P. Northwood, P. Eng. - 2 - - January 11, 1980

On December 14, 1978 Pitts were issued further
instructions by the MIC (see letter G 42386) to supply
and install additional shoring and bracing in ES as a means
of preventing further distortion. This shoring and bracing
was to be left in place until remedial action oen the pipe -
was determined. ' ' : S

MIC decided that a 113" x 61" grouted tunnel -
liner was required inside E9 as a means of strengthening the
pipe against failure. Pitts submitted a price based on
the quotation request as provided: by the MIC.~ o
There can be no doubt from the foregoing facts ..
that the bedding support of culvert E9 was very questionable
and beyond any control of the contractor. S

The tunnel liner was installed by Pitts forces.
in September 1979 and grouting was commenced by BBR on Sl
October 9, 1979 in accordance with the methods and equipment =~ =
as submitted in our letter of October 4, 1979. R

: _In your letter of October 15th, 1979 you indicated =

that the MTC approved the grout design as submitted in our - L

letter of October 4, but not the method of grouting. We i

suggest that the Grout mix design was discussed in detail due ' =

to the fact that when our proposal was reviewed there was Sy

some'question regarding its adequacy. At no time was there Lilos
b

. : » g ‘ : Y S
any question raised about our proposed method of grouting S f

and we could only construe this as an approval of our = »f
procedures. ‘ ' : :

As for the buckling of the tunnel liner,'we o
still maintain that the lack of support at the haunch points - ;
of E9, as witnessed by the measures taken throughout construction,

was the principal cause. We base our argument on the followings

1. ‘The history of the installation of culvert ES.
indicates that the soil conditions were less than desirable
as a foundation for CSP pipe installation. Inadequate support
was the cause of the initial problem, and since this conditien
was not changed, it would appear to be the cause.of subsequsnt
problems. : : ‘ ' :
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L

2. The localized buckling in the 6 to 8 foot section of
pipe took place after the grouting operations had ceased for
. the day., If the damage was caused by upward. forces due to .
: A the ‘tunnel liner floating, then this should have occurred
: when the grout was in its most liquid state, not after the
pumping had stopped. ' LT B

3. " The area of localized buckling was not subjected .
to point loading as was suggested in your letter of October
15, 1979. When the damaged section was repaired, there was
no blocking found which would induce a point load at this -
location. Since the liner was supported against upward
movement on either side of the buckled section, :only.a -
downward force could have caused the damage. This downward

- force would have to come from culvert ES buckling down. ‘

4. ' In order for the liner to float in the grout, -the
grout would have to be in a 1liquid state. If the grout were -
liquid, then it would be forced in the path of least -~
resistance. Since the buckling took place only some 15-20
feet behind the front line of flow. The forces would surely

EEEY ~have caused the: front iine of flow to move out rather than
: : . buckle the top of the tunnel liner. :

: &

In conclusion we suggest that the extra work . V;Xf;
required to install and grout the liner in culvert E9 was .o pl
caused by circumstances totally beyond our control. Since il A
the MTC specified the corrective action required for culvert ¢ 3%3'
E9, we do not feel that the contractor (as indicated at site hip

meeting #23) can be held responsible for all unforeseen ¥
circumstances ¢ tiskinvolved in installation. : ‘

With this in mind we submit our documented costs

of $4,839.69 along with our request for payment of these
extra costs. ‘ '

, - o . o o b
Trusting this meets with your "approval, “,5 Lo




PiTTS ENGINEERING CONSTRUCTIOO’D. ' N ‘ Y

"R.P. Néfthwbod,-P. Eng.,

; SherméngLadner,'
: i 'Prqjegt}Engineer,
SL/cd I e

c.c. F. Pahapill - Canadian BBR
- E. Kalnins -
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i.NGlNEERING cousmucno. LIMITED

- 30 COMMERCIAL RQAD : TORONTO ONTARIO MaG 126
TELEPHONE: 421.7373 E

invoice

il

) £ : ; ® RO
SOLO TG . SHIPPED TO - . INVOICE NQ. .

r_fdnistry of IranSporfatlon & Comm.,uj R
District 6, Construction, :
1201. Wllson Avenue, :
DOWnSVleW ,Ontario,

tL“, L - B : v';J "

M.T.C. Contract 78-60

»

: o)

AME  Claim 3

INVOICE DATE ~ TYOUR GRDERNO. [COL.  SHIFPED VIA  PPD. — DATE SHIPPED | FACKSLF NG

Nnv 23/79 1 ' L] R

Labour

v

. Foreman = 61 hours @ 10 6h/hour f_,ﬂ . gen9.0n
- Labourers =~ 162 " 10; Ih/hour L 16Lk2.68 e

_ | |  2291?72 
Plus 22% Payroll Burden 504,18

CeEla L agblen T

Plus 357 Overhead & Profit . s
- On; 18%, $1ooo 00~ . 350,00
- Plus 20% on - %1795 90 R 359,18

3505,08

Plus 223 hrs. travel time : : ,
@ uo¢/hr. : , 99.20

$3604,28
Equipment - :
Generator - 51,5 honrq @ @h O,/hr. - $208.58%

Demoldition Hamticr - ¢ 1%‘00

Plus 5% on i)gfno, Herdor . k - - §372.38




i GINEERING CONSTRUCTIO IMITED
30 COMMERCIAL ROAD = TORONTO, ONTARIG. MaG 126
TELEPHONE: 4217373 . - :

SOLD. TO

o

_ SMIPFEDTO - ", iNvOICE NO. -

CRAME Clatd 3

INVOICE DATE ) v YOUR ORDER NO. coL., SHIPPED VIA PPD;

DATE SHIPPED. | PACK SLIENO. | -
NS i - 2 -

Material

Liner Plates =~ 7 each e b
Uk % 1.5 f6./L plates = 2,625 1.f. g
2,625 1.fe x $237,00/1.1, = o #6233 S

Grout E‘itt’jjig— 1@ $318,00 o V, S 13'00 E e

[

Plus\ﬁ%rgr" L B '.32'.0,1'

Plus TA PST . 705

. $863.03

Plus 20% Overhead & Profit oudes,

Total Amount of This‘.VCJ.aj,ni » S ’_ % h839.'69}:f
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Mt«' an Ml(‘.Do\Slgﬁl
Chimt Englneer; -

R ‘Engineering Clﬁimi Ofﬁce
“REP" clilm 6h Contract #7840
Pitts I‘ngineering Con-trucﬂon‘l.&d. .
Toronto aresa, ’
 Attached please find, for your mormmn

v, S5 Lenmtf-;- s
Forz 'D.E,. Thrashez, :
"Manager, Lo L
Construction Office. ,!I e

v....... J

JALtpv

CaCa I+ B, Wi‘ke.'
4 A Ct Lenn,ox. L

R. P, Nortawood,
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The Procto:% Redfern Group ®

Proctor & Redfern Limited
Consulting Engineers and Planners

75 Eglinton Avenue East T —
Toronto, Ontario M4P 1H3 E T I
Telephone (416) 486-5225 Telex 06-22506 / LT TN

28_January 1980

Mr. Jd.B. Wilkes, P.Eng.

Executive Director

Highway Engineering Division

Ministry of Transportation
and Communications

Room: 234, Central Building

1201 Wilson Avenue

Downsview, Ontario

~M3M 1J8

Dear Mr. Wilkes

. Geotechnical Services Agreement

Further'to our meeting of January 3, 1980, I am responding to your

request for comments on the proposed. changes in the Ministry's

Agreement for Geotechnical Services. The following points are

~made for your serious consideration and reflect the opinions of

a cross-section of our members as gathered by John Gartner, P.Eng.
of Gartner Lee Associates Limited:

1. - Geotechnical drilling is a very specialized form of contracting.
One of the advantages of utilizing consuitants is that they can
exercise their judgement and choose a driller who best meets
their needs for that particular project. '

2. The choice of a drilling contractor is one of the first
professional acts that a geotechnical engineer makes on a project
..... and this choice is a professional judgement.

3. The expertise exhibited by different contractors will vary. As
an example, one contractor may have developed a special ibility
in the diamond drilling of shale. Another might be expe-t in
the installatien of muitiple piezometers. Yet gnother might
have the experience and knowledge to produce drilling for soils
design projects much more cost effectively than a competitor.

4.  The knowledgeable geotechnical consultant will be familiar with
these contractors and he will make his choice accordingly. 1In
fact, many consultants not only choose the drilling company,
but they request a specific driller.
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5. Thus, the choice of the drilling contractor by the Ministry
method denies the consultant the exercise of his professional
Judgement over a most crucial part of the project, the ,
collection of samples and evaluation of sub-surface conditions.

6. Under the proposed method, the Ministry is asking the consultant

: - to assume the contractual liability, and thus the legal and v
professional liability for the retention of a drilling contractor;
yet the consultant has 1ittle significant say in the choice :
of that drilling contractor. It is suggested that there is a
point of Tegal Tiability here that requires careful “scrutiny.

It would be of interest to know how wide a variance exists in the
rates for equipment suppiied by contractors and by consultants who
own and operate similar equipment. It is suggested, however, that
if-any firm is not working in the best interests of the Ministry
then there may be more effective methods of control rather than the
modifications to the Agreement as proposed by the Ministry.

- Respectfuliy submitted

The Proctor & Redfsrn Group

(R A

K.G. Smith, P.Eng.
Chairman

CEO/MTC Advisory Committee
KGS/eas

¢c: Mr. John F. Gartner
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Ontaro Comimunications Memorandum

From:

' im Mr. G.C.E. Burkhardt, (3) Foundations Office
Regional Structural Planning Eng., Design Services Branch,
Central Region, 3501 Dufferin St. West Bldg., Downsview.

Attention: Date: September 26, 1973
Our File Ret. In Reply to
Subject:

FOUNDATION INVESTIGATION REPORT
For
The Proposed Retaining Wall No. 1°
for Ramp "E-g"

Between Structures No. 27 and No. 43
Hwy. 401/410/403 Interchange
City of Mississauga

; Reg. Mun. of Peel
Disgtrict No. 6 (Toronto)
W.0. 73-11072 - W.P. 127-66-60

- Attached we are forwarding to you our detailed foundation :
~investigation report on the subscil conditions existing at the
above-mentioned site. '

- We believe that the factual data and recommendations
contained therein will prove adequate for your design require-
ments. - Should additional information be required, please do
not hesitate to contact our office.

A,G. Stermac, s
AGS/zh PRINCIPAL FOUNDATIONS ENGINEER.
«Attch. ' ‘

cc: E.J. Orr
B.R. Davis
A. Rutka
R.S. Pillar
D.P. Collins
B.J. Giroux
C. Mirza
G.A. Wrong

B.A. Singh v///f
. Foundations Files

Documents.



FOUNDATION INVESTIGATION REPORT
For
The Proposed Retaining Wall No. 1
for Ramp "E-S" ,
Between Structures No. 27 and No. 43
Hwy. 401/410/403 Interchange
City of Mississauga
Reg. Mun. of Peel
District No. 6 (Toronto)
W.0. 78-11072 - W.P. 127-66-60

1. INTRODUCTION:

In conjunction with the proposed Hwy. 401/403/410
~interchange complex, it is proposed to construct a retaining
wall for Ramp "E-S" between Structures No. 43 and No. 27,in
 the City of Mississauga, District No. 6, Toronto.

The foundation office was requested to carry out
‘a sub surface inVestigation at the site of the above mentioned
structure. The request was contained in a memc from Mr. G.C. E.o
Burkhardt, Regional Structural Planning Engineer, Central Reglon,
dated August 16, 1973. , ;

Subsequently, an investigation was carried out by this
office to determine the subsoil and groundwater condltlons at thls
site. This report contains all the factual data obtained from
this investigation, together with recommendations pertaining to
the foundation design of the proposed retaining structure.

2. DESCRIPTION OF THE SITE AND GEOLOGY:

The area under investigation is located approximately
1/2 mile west of Heart Lake Road immediately south of Hwy. 401,
in the City of Mississauga, Reg. Mun.of Peel. The terrain is flat to

ce.2
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gently undulatlng in reller. The land is,developed for,farﬁingh?g;:

_purposes.

b The site is located in the phy51ograph1c reglon known
as the "Peel Plain". The characteristic deposit in the v101n1ty
‘:ﬂof the area under 1nvestlgatlom, is composed of a cohe31ve glac1alw
,’tlll underlaln by sbale bedrock. S

B e F‘IELD‘AZ’JD' LA BORﬁTOPYWORK-

o o Four sampled boreholes were put down 1n the V101n1ty
'?of the proposed retalnlng structure.' The borlncs were advanced ;
'by means of an auger machlne (C.M.E. #750) adapted for 5011 sam? ng
<§urposes..f £ ’
k, Samples of the sub301l were recovered at requlredgi

fw ;h a2 1nch 0.D. spllt—spoon sampler, whlch was hammered 1ﬁto
eysoll in accordance w1th the speclflcatlons for the Stand r'
4Penetrat10n Test. The bedrock was proven by obtalnlng BXL Slze
’ ~samples.w»f, . : T

The locatlons ang eievatlons of all: the borlngs were‘
yed ln the field by constructlon personnel from the Toront
1strict offlce, and are shown on Drawing- ho‘,73 11072A, together
w th an lnferred stratlgraphlcal proflle., Across the szte all,,
_1evatlons in- the report are referenced to a Geoaetlc Datum.~g‘kv

o All samples vere v1sually examlned and 1dent1f1ed 1n .
the: fleld and subsequently in the laboratory.: Follow1ng thls

"7exam1natlon, laboratory testlng was carrled out on selected ,
}7[represcntat1ve samples to determine the phys;cal propertles of :

~the overburden, name]y , i '
: Natural Moisture Contents

Atterberg Limits
Grain-Size Distributions

The results of this testing are plotted on the Record‘ 

of Borehole sheets and summarized on Figure No. 1 and Figure No.
2, all of which are contained in the Appendix to this report:

e



4. SUBSOTL AND BEDRUCK CONDITIONS: »

{ 4,1) General:

The predominant stratum across the site is a heterogeneou:
', omixture of clayey silt to silty clay, sand and gravel (glacial till}g
L~ "~ underlain by shale bedrock at depths ranging from 4.5 to 7.5 feet;  

4. 2) Heterogeneous Mizture of Clayey Si1t to StLty CZaq
With Seme Sand and Gravel (Glacial Till):

iew

The predomlﬁant stratum across the site is.a dep051t Of
heterogeneous mixture of clayey silt to 51lty clay w1th some sand :
and gravel. {glacial tlll). The thlckness of this aeposzt varles it

.from 4.5 ft. (Borehole No. 4) to 7.5 ft. (Borehole No. 1).

Atterberyg dlmlt tests were carried out on representatlvef{
samples of the glacial till. The results, whlch are shown on the
‘ﬂﬂRﬁcord of Borehole sheets and on the Plasticity Chart (Flgur@ No. 1):
'are tabulated below:

R ~Range : Averagei,z'
Liguid Limit WL' (3) 30-46 38
Plastic Limit Wy (3) 18-26 .22
Natural Moisture Content W (&) 10-16 13

Based on these values it is estimated that the cohe51ve
,dep051t has a matrix which is inorganic with low to intermediate ;
plasticity.

; Grain-size distribution curves for typical amples of
the cohesive stratum are shown in an enveliope form on Figure No. 2
‘of ‘the Appendix. '

Standard Penetration tests, carried out within this
glacial deposit, are plotted on the Record of Borehole sheets.
- The testing gave 'N' values ranging from 37 blows/ft. to in excess
of 100 blows per foot. It is estimated that the consistency of
 the glacial till is generally hard.

. e.d




The gldClal till is underlain by bedrock whlch.was
proven at four of the boring locations by obtalnlng BXL size core :
samples.  Over the site, the bedrock surface was found to: vary

“between elevationz586.7 and 589.4. The bedrock is found to be
‘shale with occasional interbedded 1imestone'1ayérs.' The upper

4 inches {Borehole No. 3) to 18 inches  (Borehole NWo. 2) of- the ’  '
bedrock was found to be in a weathered condl*lon. ‘

5. - GROUNDWATER CONDITIONS:

The groundwater level across the site durlng the perlod
Cof the investigation (September, 1873) was observed by taklng e
readlngs in the open boreholes. The results of the observatlons e
,are shown on the Record of Borehole sheets, as well as on Draw1ng5~i
No. 73~ 11072A

The observations indicate that the groundwater level
"dcross the site varies between elevatlons 589.4 and 590 2 i 2 e.'
3.5 feet to 4.8 feet below existing ground s“rfac

16.' DISCUSSION AND RECOMMERNDATIONS :

6.1} General:

It is proposed to construchva retaining wall ah& parapet
walls along Ramp "E-S" to accommodate Ramp "W-N" between structuresj
'NO; 27 and No. 43. The pertinent details for the proposed- retalnlng
structure are as follows: o

Approximate length - 245 ft.
Proposed profile grade
Ramp "E-S* - elevation 593 to elevation 597

Clear height of wall
{maximumnm) - 23 ft.

Location (Refer to Drawing No. 73-11672A)

The predominant stratum across the site is a shallow
deposit of 4.5 to 7.5 ft. thick competent cohesive glac1al till,
underlain by shale bedrock.

e0.b



6. 2) Retaining Suryoture Foundatzors'

using an

, ',;footings
. of up to

'“cfféoéer

structure No.

27 can be founded ln the f1°7i

’ver should be prov1ded to the base of the parapet

The south parapet wall between the retalnwng st uctu
- Qand Structure No.‘43 accordlng to avallable 1nformat10n‘m Y

flocated w1th natural subs011 (glac1a1 tlll) Recommenda ion.

‘glven 1n sub sectlon 6.2 will be appllcable. ,e

'6;4)‘Related Considerations

The wall will be 1qherent1y stable w1th respect to a

deep—seated rotatlonal type of failure w1th1n foundatlon sub5011;

“In computing the slldlng re51stance betWeen the base:, :

of the footlng and the cohesive foundatlon subsoil (glac1al tlllfee
an adhesive value of 2,560 p.s.f. should be sved, If footlngs

are located within th 1¢ shale bedrock a coeff1c1eni:of frlctlon of B

WAL SRIASIIART ARANRSOERE TRl AN

8 1.0 may be usged.

v..6




If the structure is to be designed as a rigid wall, a
. . coefficient of earth pressure at re'S'.t‘ (KG') kof,O 5 should " be i »
: assumed for the granular backfill behind the wal 1, when de51gn1ng
the wall Section" If some movement ‘at the top of’ the walL 1s ;wr”

permitted, a coefficient of active earth pressure (K 4y of C. 33
: mqy be used. '

In order to relieve the bulla—up of excess hydrostatlc ;;'7
pressure behind the retalnlng we1l suitable dralnaue measures 4
fkshould be prov16ed Backfill behind the wall should be carrled

out in accordance with current M.T.C, practlces, specxflca11y
J;Standard No. S.D.4- -58. . £

NISCE’LLANEOUS

The fleld work;, carrled out durlng the perlod of SepteT =

7;, was superv1sed by NL. V. Korlu, Pro;ect Foundatvon Englneer,
wh also prepared thlS report. ‘ ' ©

Equlpment used was owned and operated bv'Domlnlon 80115
Company of. Toronto. , : ‘ ’ '

Thls progect was carrled out unde‘ the general supe v151o =

£ Ir ‘M. Devata; Superv181ng Foundatlon Enalneer, who also rev1ewed
thls report

/?7/

v Korlu,, P. Enq.

//’/7 &&M

M. Devata, . Eng.

VK/zh
September 25, 1973,
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MINISTRY OF TR. ISPORTATION AND COMMUNICATIONS—ONTARIO

DESIGN  SERVICES. BRANCH

RECORD OF BOREHOLE NO1

FOUPM = ATIONS = OFFICE -

J0B_____73-11072 LOCATION Co-ords. 15,055,930 N; 958,588 E. ‘orignaTep BF_ K |
WP 197605 60 BORING DATE _ Sept. 7, 1973 COMPILED-BY . 7. '
BATUM: Geodetic BOREHOLE TYPE-_Auger and core with CME 750 CHECKED BY .«
SOl PROFILE SAMPLES DYNAMIC PENETRATION. RESISTANCE ILIQUID UIMIT ———W( )
] e 18tows/ FOOT " |PUASTIC LIMIT s |
5l Q < . L ; . WATER- CONTENT_w. L
et o] U e g :
ELEV . afw w w . |SHEAR STRENGTH P.S.F. we C W wy
SEPTH DESCRIPTION st >19 > {© UNCONFINED + FIELD VANE. ) . e By
, E 2N Z1 % e ouck rriaxaL x Las vane | WATER CONTENT %}
5ok, 21 . Sreund Level %0 o & us B T T ) (L
0.0 |Het.mix.ef clayey ‘si.ir L S
to silty clay with J T as i 60 596 o ¢ J
some sand & gravel, ; - =
Glacial 11 285107 b L :
L Hard ’
suepgnbherad ool ——
Shale Bedroclk with ™ [ ;
occ.intlerbcdded Yimasiton 3 ieiL ?OZ
RO ST D PRV S giisls)
End. of Borehole 1 -
580

20

08 % STRAIN AT tARURE

iy




MINISTRY ‘OF TFZANSPORTAT!ON AND COMMUN!CAT!ONS ONTAR!O

JOB_ - 73-11072

DESIGN 5LRV|CLS BRANCH

RECORD OF BOREHOLE N°2

,W‘P : 1?/-(‘— 60

LOCATION CO-OI dS. ]() 8'56 088 ' 958 6? E
" BORING DATE Sept. 7,973 L

'BORFHOL'E TYEL Au.vm‘ and core wifh CME {)0

DATUM G»odetlc :

S SOILFROFILE SAMPLES |7 | OYNAMIC PENETRATION: RESISTANCE fLIQUID LIMIT =
: = B BLOWS £ FO0T e PLASTIC UM)T g
i = v Ol i<

L Of e (G5 SO *

S el w el G SHEAR STRENGYH BSF.

; DESCE&PTION P E g %[ O UNCONFINED : '+ FIEID VANE:
o ; =l 217 VB B be quick TRIAXAL X 148 VANE

“Ground chr\” . sy o MWL LR B

S NI eV v
2 og '7rf/*;yr$,90
S sound T T 3| B |66%
Shale with occasionall . -

interbedded Limestone ‘ S N
layers, o b Bﬂ‘ 1007 <80

- Bnd of Borehole ~ B |
570

;"l)
ot T STRAING AT FAKURL
10
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e

o
bt
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>
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ ONTARIO
DESIGN SERVICES BRANCH '

RECORD OF BOREHOLE N23

 FOUNDATIONS - OFFICE

jos_ 7 3-11072 LOCATION Co~ords.. 15,856,205 N; 958,565 E. ORIGINATED BY _ Y8
WP 127-65- 60 BORING DATE  Sept. 7, 1973 : COMPILED BY = ¥K
DATUM - Geodetic BOREHOLE TYPE. _Aurer and core with CHE 750 CHECKED BY._.C_.___.__
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANGE fLIQUID LIMIT Wy T
= woopBlOwWS/ FOOT oo IPLASTIC LIMIT Wp ML:
51 8] = A WATER CONTENT_w | 55
ELEV ) wy w bd | o JSHEAR STRENGTH P.S.F. wp wo W e i
id : - . e Oy
DEPTH DESTRIPTION 12> 19 = | O UNCONFINED + FELD VANE : § o
el 1" g @ Fe QUICK TRIAXIAL. X .1AB VANE | WATERCONTENT % | %"
594.9 Ground Level g @ s : 15300 L5 P.CF.
0.0 {llet.wix.of clayey si.j»4 [T AR T
o lte gilty ‘c%ﬁxy ”‘”%&‘%’]50’ AU sET & o —d
saJ& grav,Glae, ™41 7 === 3 el
_5.834%_ _':Ea»._nd_a_,m;mi:.__:._: "71% 2153 [1251 590 o1 {
: {Shale Bedrock with BXL |90%
oce. interbedded -
: limestone layers. I s hood
579.L , - 580
;15.5] . End of Borehole
570

)

i
160 s % STRAING AT FAIUSE
Iy



: M!NISTRY OF. TRANSPORTATION AND COMMUNICATIONS "ONTARIO:

“DESIGN

SERVICES . BRANCH

Coaeno7e

RECORD OF BOREHOLE N°4

L

JO8 lOCAT!ON Co-ords. 15, 356,33‘; 81 9 B,)G? L
WP 127-60- 60 BORING DATE __ Sept, 7, 1973
DATUM Geodétié : BOREHOLE TYPE Auger and corc with CME 750 :
‘ SO ppor-”_E R S AMPLES “JOYNAMC PE'\.ETRM’ION RESISTANCE LIQuUID LIM[TT -
— - = g BLOWS/ foor : {PLasTIC LiMIT
ol e g1 g WATEE CONTENT__w.
ELEV i Slwlw ba o SHEAR STRENGTH PS £ vy gw, w; ;
DEPTH ‘DESCRIPTION HEE > e < | O UNCONFINED 7+ FIELD VANE
e e o %’ - (53 “w e GUICK  TRIAXIAL /X | AR VANE
Oround Level ™ D & w o 15.
R S RO PR P b
;mg[; & nravgl 43 1SS L8 594 S0k
" ” LA T T
= —L?LG;‘.%Q:"{—-———ZI— 7S e R i et
s 3 BAL L TER '
hale Bedrock witn 5T e
; §-c. interveddad I :
Timesione layers, 1 ! N
iieis 5 B 1100% g0
- End of Borehole .
- 570

20
EAY IR

18]

Yo

STRAIN AT L ARURE




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO"

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE |

' RECORD OF BOREHOLE N2 5(6., 73-11038) -
Jos__ 7311072 LOCATION Co-ords, 15,856,181 15 958,57k E. ORIGINATED BY VX
WP )97l 60 BORING DATE __ Jmne 18, 1973 COMPILED BY.
DATUM Goodatic BOREHOUE TYPE _Drill with Triconc and BXL Bits ) CHECKED “BY Lo .
l : - SO PROFILE CHAMPLES DYHAMIC PENETRATION RESISTANCE'JFLIQUID LIMIT ——W, :
- o W L BLOWS/ FOOT i o L FPLASTIC LHAIT W] 7
5 gt « R ST ALy WATER CONTENT__w | ' 5:&"
. ol Becd Q U = w, S o7
ELEV. afwfow - o ISHEAR STRENGTH P.SIF. - We W L muGJ
DEPTH DESCRIPTION S1Ep -2 = o] © UNCONFINED + FIELD VANE ° e
ef 2|7 g W le QuICK TRIAKIAL © X tAB. VANE - fWATER CONTENT %{ Y
£95.9 Tround_Level o = b : P.CE
590,91} Cracial Till 53
2.0 N 590
58Ul Veathered . |
8.5] Sound T
-7 |Shalc Bedrock with : }
occ, interbedded 1 | BAL100%
579.5 [1inestone layers, - | 580
13.5] End of Borehole

570

1595 % STRAUN AT FAILUKE
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UNIFIED SOIL CLASSIFICATION SYSTEM

€y

: ] SAND GRAYEL
AY & SILT e :
ct SA _ Fing i Medivm | Coorsa Fina | Coarin
160 DEPARTMENT SHVE . DESIGNATION 270 200 4D 100 &350 40 30 20 1% wa R &":n B; :}}-’S. 50 ]?ij; 2* ;:zgm 3;
20 12
£ 20
70 28
0 ¢ 20 o
g:g 30 e w4 80 E
£ LEGeEnD
i SAMPLE N 5
5 10 e SYMI0L " g
20 _ 70
i Chy, -
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1¢ 20
° [T ] I L TTTIT TTTTTITT T
& s v &8 - P T 041 ; 0.5 ¥ 2.3 4.8 10 20 30 40 50 6070
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= DES IGN.. SERVICES GLACIAL TILL 02 . 73 -11072
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ABBREVIATIONS & SYMBOLS USED IN THIS 'R‘EPORT

e
sy
<
53
=
>
e
i
O
1
O
g

PENETRATION RESISTANCE

‘N'=STAKDARD PENETRATION RESISTANCE : = THE NUMBER OF BLOWS REQU!RED TO ADVANCE A STAN{)ARD SPLIT SPOON SAMPLER‘« T
2 IMCHES  INTO THE SUBSOIL, ORIVEN BY MEANS OF A 140 POURD HAMMER FALLING FREELY A D!STANCE OF 30 !hCHES.

DYRAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS ‘REQUIRED TG A{)VANCE A2 !NCH 60 DEGPEE CO&E FlTTE
TO THE END-OF DRILL RODS, 12 IHCHES INTO THE SUBSOIL, - THE DRIVING ENERGY EE!NG 350 FOOT POUNDS PER BLOW.'

DESCRIPTION OF SOIL

THE CONSISTENCY. OF COHESWE SOILS AND- THE RELATIVE DENS!TY OR D”NSENESS OF CDHESK)NLESS SOILS ARE DESCREBE
N THE TOLLDWING TERMS : ‘

CONSISTENCY ¢ LB/SG.FT. o DENSERESS
VERY SOFT 0= 250 , , ' VERY:LOOSE
SOFT 2s¢c - 500 © T LogsE
FiRM ‘ 500 ~ 1000 : COMPACT
STIFF 1000~ 2000 L aENSE
VERY STIFE 2000 - 4000 : VERY DENSE.’
HARD , > 4000

TERMS TO BE USED IN DESCRIBING SOILS , » : L
TRACE<10% ., SOME 10—25% , WITH 25-40% , >'40%  SHTY, SANOY, GRAVELLY, CLAYEY ETC.

TYPE OF SAMPLE

8.8, SPLIT SFOON T. V. THRNWALL‘ OPEN

WS . WASHED SAMPLE TR THINWALL FISTON

ST SLOTTED TUBE SAMPLE 0.5, OESTERBERG SAMPLE.
; : AS. AUGER SAMPLE F.S. - FOIL SAMPLE

cs. CHUNK SAMPLE RC. ROCK CORE

P H. SAMPLE ADVANCED HYDRAULICALLY
P M. SAMPLE ADVANCED MANUALLY

SQil. TESTS
B3
U UNCONFINED COMPRESSION LV. LABORATORY VANE
UU  UNCONSOLIDATED UNDRAINED TRIAXIAL EV.  FIELD VANE
CiU  CONSOLIDATED ISOTROPIC UNDRAINED TRIAXIAL c COMSOLIDATION
(3] " ) " DRAINED " s SENSITIVITY

Cay " ANISOTROPIC UNDRAINED =
‘ CAD a * DRAINED "
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ABBREVIATIONS

& SYMBOLS USED IN THIS REPORT

SCIL PROPERTIES

URIY WEIGHT. OF SOIL {BULK DENSITY)
UKIT WEISHT OF SOLID PARTICLES

UHIT WEIGHT. OF WATER

HHIT DRY. WEIGHT OF 501t {DRY DENSITY)
UMIT WEIGHT OF SUBMERGED SOIL

VOID RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIGUID ListT

PLASTIC LIlIT
PLASTICITY INDEX
SHRINKAGE LINIT

W
LIQUIDITY INDEX = —mmoment.
: P

CONSISTENCY INDEX « ¥
P

VOID-RATIO N LODSEST STATE. .

,\010 RATIO IN DENSEST STATE

Emox — €.
€ max: ~ € min

DENSITY INDEX =

RELATIVE DENSITY D 1S ALSO USED
HYDRAULIC HEAD, OR. POTENTIAL
RATE OF DISCHARGE

VELOCITY OF FLOW

HYDRAULIC GRADIENT

COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME .
COEFFICIENT OF VOLUME CHANGE = ot
(l + e) Ao
COEFFICIERT orcomouuAﬂou

COMPRESSION INDEX = -IW?E%,?

TIME FACTOR = 3‘%’— { d, DRAINAGE PATH )
DEGREE OF CONSOLIDATION
SHEAR STRENGTH
EFFECTIVE COHESION
INTERCEPT IN TERMS OF
EFFECTIVE STRESS

Ty= ¢+ 0 tan ¢’

EFFECTIVE ANGLE OF
SHEARIMG RESISTANCE,
OR FRICTIOR

-
APPARENT COHESION
APPARENT ANGLE OF

SHEARING RESISTANCE,
OR FRICTION

IN TERMS OF
TOTAL STRESS

Te=Cy+ U tan ¢
COEFEICIENT OF FRICTION
SERSITIVITY

ME g <a =

A XOMLY M A QqcE

T
€

log, o
log 0 0R loga.

ZOrw ot

jw)

_FACTOR OF SAFETY

' POISSON'S RATIO { ps ALSO: useo)

 MODULUS OF "SHEAR® DEFORMATION

) DISTANCE FROM. TOP Or WALL TD PO!NT 0c APPL!CAT!OI‘
- ANGLE "OF WALL FRICTION -

" SUFFIXES IN EXPRE“SIONS REFERRING TO" NGRHAL STRESS

" BREADTH OF FOUNDATICH

GENERAL

=3.1416

BASE' OF NATURAL LOGARITHMS 2-7183

orR Ing NATURAL LOGARITHM OF. @
'LOGARITHM OF "¢ TO BASE 10
TIME I ik ’

ACCELERAT(OM DUE 'IO GRAVITY
VOLUME
WEIGHT.
MOMERNT-

STRESS AND STRAIN
PORE  PRESSURE.
NORMAL STRESS'
NORHAL EFFECTIVE STRESS (o’ s ALSO usso)
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

MODULUS OF LINEAR, DEFORMATIDN (YOUNGS MODULUS

MODULUS ‘OF COMPRESSEBI[,!TY :
COEFFICIENT OF VISCosITY

EARTH‘?RESSUREk

OF PRESSURE

DIMENSIONLESS COEFFICIENT YO BE USED WITH VARIOUS

ON'WALLS ,
COEFFICIENT . OF EARTH. PRESSURE AT REST

FOUNDATIONS

LENGTH OF FOUNDATION
OEFTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED" WITH A SUFFIX APRLYING »
TO SPECIFIC GRAVITY. DEPTH AND COHES!ON £7C. IR THE o
FORMULA FOR BEARING CAPAGITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHY OF SLOPE

DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL
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PARAPET WALLS
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15,856 000N
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Ministry of O ‘
Transportation and S
Communications

Ontario =" Memorandum

To:  Mr. C. Mirza, From: G«C.E. Burkhardt,
Head, Structural Section,
Soils Mechanics Section, Central Region
West Building, Downsview '

Attention: Mr. M. Devata Date: 1977—10"20

Our Fife Ref. » in Reply to

Subject: RE: Retaining Wall No. 1,

Highway 401/403/410 Interchange,
Site 24, W.P., 127-66-60,
District 6 '

Please be advised that the W.P. number for the above

- ‘mentioned structure has been changed from 127-66=50 to = -
W.P. 127-66-60. BAll future reference to this retalnlng :
wall, will be associated with the new W.P. number. R
Retaining Wall No. 1 includes the perched barrier walls ..~
that connect the retalnlng wall to brldges No. 27 and 43.;ﬁ,4

Thls change in W.P. number has become necessary, as a.
result of the retaining wall's exclusion from contract
number 76- 120 and its subsequent 1nc1u51on into the
group W.P. 127 66—37 :

We are maklng the necessary changes in this retaining( :
wall's Foundation Report that we have in our possession, =
“but we would ask that you send us one addltlonal copy cf e
the report with the new W. P, nnmber.

Michad N Ganouly
g ,' MG:g] M.N. Gergely, k

| : Assist. Structural

Project Engineer,

for:

G.C.E. Burkhardt,
Head, Structural Section
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FORM OB~MT=282
REVISED JULY, 1966
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