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WINQTES OF MEETING

RE: Erosion, West End, Oakville Creek Bridge
) Ww.p. 205-£3%01, site 10
C &
3

DATE : rMay L7, 1977, 9:00 AM.
LOCNEION: Gt ructiral Scetion MLT.C.y

3501 pulferin Steant
PRESENT: A. Sulavella )

B * I"y ) P +

D. Riseboro ) M.T.C.

¢, FParrell )
1. B. Ly reviewed the proposed drainage improvenent

5'

details and agreed that the proposals will largely
oliminate erosion caused by the present 24" C.S.P.

1wt noted that erosion will continue due to gurface
run off from the slopes.

The rock anchor lengths should be increased in
length from 6 ft. to 10 ft.

an elbow should he provided at tlie cnd of the 24"
Cc.8.P. to direct water into the ditch lines.

D. Riseboro will check with Remote Sensing to
establish whether photography is available at
different times for this location. It may be possible
to establish rates of erosion from such photography .

B, Ly and D. Riseboro will visit the site on May 18,
to establish a method of monitoring the slope.

CF:g3 C.F., Farrell,

Calln

se. Structural Planning Engincer.

All present
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EXISTING 24"c5.9—7\

e {30 x 36" DIA. 12 GA ECONOMY TYPE
DITCH LINER SEE DETAIL DWG. NO. 23A

I. CONCRETE SUPPORT AND ROCK ANCHORS
AS SHOWN ‘ON SHEET 23A AND AS SPECIFIED
SHALL BE: PLACED AT 10’ CENTRES GENTRED
ON DITCHILINER JOINTS.

2. SURFACE OF SLOPE SHALL BE TRIMMED TO
PROVIDE CONTINUOUS EVEN SUPPORT FOR
THE CHANNEL BOTTOM.

GABION OUTLET STRUCTURE
SEE DETAIL ON SHEET 23 A
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RECONSTRUCTED CONDITION

DETAIL OF GUTTER ENLARGEMENT OUTLET TO

EXPANSION JOINT

L ]

SECTION

!

Existing
Ground Level

.RD"~

GABION DIMENSIONS

//l
/ £”/~,
_____ .
3
—
b d e e e
B
& Channel

Exis?ing Ground

. Gran.’A’ Filter Blanket
[._.__j Min. | Thick

Gran. A Filter Blanket
Min. 1" Thick

STATION 281407
Scale: ¥4" = {'-0"
H
~~~~~~~~~~~~~~ .1
%G 1 G
s e e B _
I
H
4
PLAN
Concrete
Support
See Detail F%l ;
{2 9 1 3 ;
% 1 - |
H Existing GrouadZ
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Gran. A’ Fiiter Blanket /

Min. |" Thick

R

A T PR S T S S




1—— 4 (;r"czﬁ.g-&’fl‘n‘e*r’monﬁel Ty T TR
| r__j—¢Mia.¥ Thick ~ G !

R I - ,,_—G
4 . ot | o
_ I |
| .
SECTION F-F | ‘ i |
o ; | i
g:;i?riggLevet @g’ Channel
i
g/;_y@“ | PLAN
Concrete
Support
See E}e.taik Fﬁ . g
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/ . Gran.'A Filter Blanket ‘
"ANDARD GABION DIMENSIONS : | Min. | Thick | .
12 x 3 ox I :
S 9'x 3" x I , SECTION G-G
- 9'x 3'x 3 ' ;
'DETAIL OF DITCH LINER

OUTLET STRUCTURE




.
_ Existing Asphalt Surface |
— H.L Misc. Asphalt .

L~ 551 Emulsified Asphalt Tack Coat
and Rubber Membrane

Existing Reinforced Concrefe
Deck Slab

STATION 273 + 20

AN

GUTTER ENLARGEMENT END DETAIL
LT &RT .u

i 36" g /2 CS.P Ditch Liner.

b

Note!

E - to the Axis of the Ditch Liner.

ot Bolted Joint of Ditch Liiner

g T
PLAN
6" - 36" 6"

- Pgved lnvert

. —ie 374" Wide Steel Pipe Strapping
v Gtandard Sheor Connectors
.~ Through Boltedto Liner at Joint

paved { Bolted Joints) by Westeel Rosco
- or Similar Approved.

™

3000 PSI | Slump Mass

Concrete Support

e | "¢ Deformed Steel Rebar Rock Anchor
_ Min. Depth = &' Installed Perpendicular

“SECTION E-E
Scale: 374" =1'-0"

to the Slope Surface and Secured
by Neat Cement Grout.

— N

DETAIL OF SUPPORT |
FOR DITCH LINER -

Sides of Support Shall be Perpendicular

36" 12 Ga.Galv. Economy Type Asphalt
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CONTRACT No

: : % 3
el sPEC ITEM UNIT o} QUANTITY.:  UNIT.PRICE!L TOTAL /i
, BROUGHT, FORWARD 1 |
| |
69 | 60 | Duct Bank Encased inin L
SP ST Concrete = Two"4" Londuitsite | 1f 1¥ 498194
- |
16 MILE: CREEK BRIDGE:T i
3 i j 4
70 { SP " | Bridge:Deck Drainage . | Tump-sum-.| .
Improvements: (Insert bid. pricg underi |
- "TOTAL™ icolumn dnly )i v .
R |
- : ‘ 5 | % |
71 406106 | 12" L. SLPL. ‘Sewerdincluding nc ; | o
S Excavation, Bedding andi: i i ;
Native Backfilli1: Wil o196ue || ; o
72 40 40600 | 36".C.SLP.. Ditchdliner. Including | ' i
SP 5 Cc?n\crete“fﬁrad‘ireg anduAnchorisyrs| Tf 19 - 14000 ; i
9041 g ; | 5
i | ! g
73 4: 9178 -| Gabion Drop :Striucture: . (,fu yd o 10
SP ok j
|
? % i |
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~ SP.SPECIAL PROVISION » SUBTOTAL .
P: f 8P T : T o ‘!
age 8 of 8 Pages TOTAL TENDER |
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h . - T reer




. . F S S ™
- e 4 .
. 14
-

1 SPECIAL P TOVISION
: T amgotw HrBEw ' -
B e Pamtrat! Wi e DeETOEE ?mﬁi\w**“’?’*““m 2. Date A Q‘{_,’Z:Z“_

: _Typeof work

e —— i mm e
DT g e AN S G R SmE e

et S e e A el i e

v m e AR G R TR SR e T

. & ; iaitiated by LGive Nomes, Oivisions, District & Jurisdictions, etc.)

» (o) This S.P.is new (V) 1.
This S.P.reploces No._ . .. in the Special Provisions Monual.
This S.P. modifies the following Specification requirement;
MTC Form _ __ _ __Section__ _ .. . Page(s) _ e __Paragraph
Remarks as follows: _ \ _ Lo

s i ol s e Wt S

(b} Explanation of Intent

3. Title and Text as follows : ‘ \
Specification Nols), . . o o e ltem No(s). .75 _ .
TITLE _ GABION-DROP STRUGTURES _ _ _ _ _ _ _ _ _ _ _ _ L _
Subtitle . o _ e

As part of the work to be performed under and at the contract price for the
above tender item the Contractor shall cxcavate for, supply, place and compact

“tHe Granular 'A' filter blanket in accordance with the contract drawings, - - "~
Region Head OQffice
Detailed by:_ D \oC. _ _ ___ Dbate__ __ _ _Date_ _ _ __ __
Approved by:__ _ _ . _Dote _ _ o e __.Date ___ _ . __
- DR - RU=8Q 774
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“Ministry of ® .
@ * Transportation and B
Communications

Ontario Memorandum

To: Mr. M, Devata From: Planning and Design Office
Supervising Engineer Central Region
Soils Mechanics Section

Attention: Date:  77=-05-06

Our File Ref. In Reply to

Subject:

re: Slope Erosion
West End -~ Oakvi lle Creek Bridge
W.P. 2058501
District 4, Hamilton

On 77-02-22 1 received a memorandum from Mr. C. Farrell of the Regional
Structural Office advising that a visit had been made with your office to the
site. The memorandum contained comments and suggestion for improvements.,
These were:

(a) extension of the drain pipe to the bottom of the slope, and
(b) possible treatment of the slope with 'Gunite'.

Based on the above recommendations two alternatives were investigated,
The cost and general detail is contained in De Leuw Cather's letter dated
77-04+-14 which is attached.

Since the cost of the two alternatives was estimated at $35,000, and
$59,000. a meeting was held on 77-04~01 with the Structural Office to discuss
the subject. At this meeting Mr. Bin Ly of your office was present,

The opinion of the meeting was that the slope should be monitored for a
period before a large expenditure could be recommended, Mr. Ly advised that
this would take a minimum of three months,

For reasons of project scheduling, this office has had to go ahead and
complete the project, We have included in the contract the extension of the
drain pipe down the slope., A half-round pipe anchored to the slope will be
specified,

Possibly the above is not the total solution. Would your office therefore
undertake some study to determine what further work may be necessary and when,

It is unlikely that work on this contract will commence till late summer .,
It is also considered that any slope improvements need not necessarily be part
of this contract. However, a commitment has been made in view that the out-
fall sewer is being extended to the bottom of the gl ope. Any further improve-
ment should therefore suit the overall solution.

continued,,../2




Could we therefore hear from you in due course.

7

w”""m -
AE————

e

A, Sulavella

for: J. P. Cullen
Area Manager

JPC/AS /g
Attached

¢c.c. G, Burkhardt
D, A, Waller
H. Potts
R, Fitzgibbon
De Leuw Cather
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TO File '\K}} aur aee. 01-401-31

oate. April 1, 1977

Storm Drainage Improvem

Minutes of meeting held at Structural Office, MTC, 3501 Dufferin St.,
Downsview at 10:00 a.m., Thursday, March 17th, 1977.

Present: For the Ministry of Transportation & Communications:

A. Sulavella
C. Farrell
B. Ly

For De Leuw Cather, Canada Ltd.:

A. Scott
K. Loughborough

Mr. Loughborough outlined the background for Proposal 1 and Proposal II for

the extension of the 24" dia. c¢.s.p. on the west slope discussed in a Tetter

from Mr. Scott to Mr. Sulavella dated March 14, 1977. Mr. Loughborough

indicated that Proposal I represents only a temporary solution. The Gunite
treatment cannot be guaranteed for more than one year since erosion would
continue although at a reduced rate, and the rock anchors would loosen eventually.
Proposal 11, however, represents a permanent solution.

Mr. Farrell noted that the Maintenance Office felt there appeared to be no
jmmediate danger of slope failure at the original west pier but he felt the
rate of weathering and erosion would have to be determined. Mr. Ly said this
could be monitored over a period of a minimum of a few months and will
consider placing monitoring devices on the slope to indicate any erosion.

Mr. Sulavella indicated that stability of the slope was an engineering problem
which required appraisal by specialists who can best estimate if and when the
original bridge abutment foundations will be near failure. Mr. Loughborough
underlined the importance of the memo from Mr. Burkhardt to Mr. Sulavella
which discusses the stability of the original west abutment.

If nothing is done, general weathering and erosion from surface and groundwater
fiow will continue and rate of erosion will increase as the slope steepens.

Cost of remedial work will thus increase with time. The advantage of construction
of an extension at the same time as the other improvements to Hwy. 5 was pointed
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‘, - =*Memo To: File 01-401 ® [

April 1, 1977
Page Two

out by Mr. Scott. Mr. Sulavella indicated that construction west of Oakville
Creek Bridge will take place in 1977 and east of Oakville Creek Bridge will
take place in 1978.

The proposed east end deck drain to down pipe connections design modification
was discussed. Sketches were distributed showing the abs pipe connection and
expansion joint. Electric heating cables are required to prevent fice build

up. The expansion joint axis parallels the direction of bridge deck expansion.
The Structural Office will consider the proposal and Mr. Loughborough will
provide a ball park construction cost estimate.

Consideration of an addendum will take place at a later date. Mr. Sulavella
will contact Mr. Loughborough to arrange a site visit to coincide with a

rainstorm. Mr. Loughborough will supply a set of site photographs and a
detailed sketch of Proposal II.

o

KTL/ts

c.¢. Those Present
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March 14, 1977 \ Our ref: 01-401-31

Mr. A. Sulavella

Senior Project Manager

Planning and Design Office

Central Region

Ministry of Transportation & Communications
35071 Dufferin Street

Dovnsview, Ontario

M3K T1N6

Dear Sir:

Re: Erosion at Oakville Bridge
Highway 5, W.P. 205-63-0]

In reply to your letter of February 25, 1977, which included recommendations
by the Soil Mechanics Office resulting from the prerequisite site examination
of the erosion and stability of the west slope, we have made cost estimates
for 2 alternative schemes to extend the 24" CSP to the base of the west slope

as follows:
Proposal 1: Half C.S.P. Channels Anchored to Slope:

Gunite 2%" thick pneumatically applied mortar treatment

with 4" x 4" x 8 ga. reinforcing mesh $ 13,000
Supply and install 36" dia. 1/2 C.S.P. with 10' long
rock anchors (14 sets of 2 at 10' spacing) 8,250
Excavate and place french drain at top of slope 650
Place head wall, energy dissipator and cabion mat
at outlet 3,750
Reinstatement 800
$ 26,450
Contingencies(10%) 2,645
$ 29,095
Say $ 29,000

VR TLE RO IR L DN DALLE, CRTAR D MBS K
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Mr. A. Sulavella
March 14, 1977
Page Three

-

This solution is a long term one, assuming ground water flows are low.
The excellent energy dissipation will minimize erosion on the floodplain
at the base of the slope. Backfill will provide frost protection for the
shale slope and the manhole foundations. The reinstated slope will be
protected from further general weathering. We therefore, recommend
Proposal II.

We have developed a proposal for the preliminary design modification
requested by the Bridge Maintenance Office, dealing with the connection
from the east end gutter enlargements under the bridge deck across the
bridge deck expansion joint to the existing down drain pipes.

We have considered fees incurred as a result of work carried out at your
request and to complete the design work not covered by agreement no.
9200-213-74 dated July 8, 1974, and we have itemized estimated fees below.

- project administration and site'meeting with
Ministry representatives, January 26, 1977 $ 500

- modification requested by the Bridge Maintenance
office in connection with the east end gutter

enlargements discussed above 600
- developing Proposals I and II discussed above
including quantities and cost estimates 700
- design and modification of contract plans for
Proposal II above 2,900
- realignment of 4th Line at Highway 5, as
outlined in our letter of February 9, 1977 1,800
Total Fees $ 6,500
- disbursements, largely in connection with
survey for design of Proposal II 200
Total additional fees and disbursements $ 65700

R —

We will appreciate your consideration of an addendum to allow us to complete

the work outlined above.
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Mr. A. Sulavella ' "
March 14, 1977 ‘ L
Page Four T

s

We Took forward to reviewing the preliminary design modification, and two
pipe extension alternatives with you.

Yours very truly,

Mﬁ

A. Scott, P. Eng.
KTL:11

c.c. M. Jefferson
K. Loughborough
I

taw



To:

” . fransportation and ‘
R Memorandum

nistry of

¥

P

¢.C.E. Burkhardt,

» Communications

ir. A, Sulavella

iIc ianager
Sr. Project ianag From:

Planning & Design pifice \ Structural Section
Central Region 3501 pufferin St.
Attention: Date: February 22, 1977
Our File Ref. In Reply to
Subject:

o
o

Oalville Creel: Bridge Hwy # 5
Site 10-119 ¥W.P. 205-63-01
District ¥ Hamilton

In insvection of the slopes at the south west corner of the
clove Lridge was made by the undersicnec on February 15, 1977
cecore anied Ly lessrs. Il. Devata and V. Forlu of the Soil
‘echianics Office.

The purvose of the inspection was to observe the shale slopes
in view of proposals to modify the drainage scheme at this
location.

i‘r. 1.. Devata noted that the slope consists of erodible shale

and suggested that any proposed extension to the existing

drain pipe should be attached to the slope by rock anchors at
least 10 ft. long. EIxtension of the drain pipe to the bottom

of the slope would reduce but not eliminate the veathering of

the slope. Erosion in the vicinity of the rroposed pipe could be
fasther reduced bytreating the slope with 'Gunite' concrete.

lio problems are anticipated in the foreseeable future with
respect to the stability of the west abutment of the original
bridge. This abutment could be used to support any construction
ecuiprment required to implement the extension of the drain pipe.

éi‘ "‘\./01 {“(
7
Crisg C.F. Farrell

E?EfE. Burkhardt,
liead, Structural Section

C.Co 1. Devata
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COMNSULTING CNOGINLERS AND FLANMNERS

April 6, 1977 Our ref: 01-401

Mr. A. Sulavella

 Project Design Engineer

Systems Design Office

Ministry of Transportation & Communications
3501 Dufferin Street

Downsview, Ontario M3K N6

Dear Sir:

Re: Hwy. 5 - Oakville.Creek Bridge
Storm Drainage Improvement

This letter confirms a telephone conversation between your Mr. Ly and our
Mr. Loughborough on Tuesday, Apriil 5, 1977. :

He indicated that his statement in our memorandum to our file 01-401 dated
“April 1, 1977, which reads: "Mr. Ly said this could be monitored over a

perind of a minimum of a few months and will consider placing monitoring devices
on the slope to indicate any erosion”, should be changed to read: "Mr. Ly

said this could be monitored over a period of a minimum of a few months and

the Soil Mechanics Section will assist in monitoring the slope if so required”.

We would appreciate your making the requested change on your copy of the
memorandum. .

Yours very truly,

/Cﬂg ?gg, ’y E(IP

K. T. Loughborough, P. Eng.

KTL:11
c.c. C. Farregll
B. Ly
e E J
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| De Leuw Cather
 MEMORANDUM ‘ o
WP 200- be- o)
TO: File ous mes. 01-401-31
FROM. K. Loughborough pate. April 1, 1977

Re: Hwy. 5 - Oakville Creek Bridge
Storm Drainage Improvement

Minutes of meeting held at Structuraf Office, MTC, 3501 Dufferin St.,
Downsview at 10:00 a.m., Thursday, March 17th, 1977.

Present: For the'Ministry of Transportation & Communications:

A. Sulavella
C. Farrell
B. Ly

For De Leuw Cather, Canada Ltd.:

A. Scott
K. Loughborough

Mr. Loughborough outlined the background for Proposal I and Proposal II for

the extension of the 24" dia. c.s.p. on the west slope discussed in a letter

from Mr. Scott to Mr. Sulavella dated March 14, 1977. Mr. Loughborough

indfcated that Proposal 1 represents only a temporary solution. The Gunite
treatment cannot be guaranteed for more than one year since erosion would
continue although at a reduced rate, and the rock anchors would loosen eventually.
Proposal 1I, however, represents a permanent solution.

Mr. Farrell noted that the Maintenance Office felt there appeared to be no . &J%ﬁﬁﬁj
jmmediate danger of slope failure at the original west pier but he felt the P*

s

h o

rate of weathering and erosion would have to be determined. M, EXﬁﬁ%iﬂ tq;s @jﬁwiﬁﬁﬂ
, St R ¢

W1 - s

2. " 1 Wou Ve i
Skoild oputd be monjtored sover a period of a minimum of a few months and
constder—phaeing monitoring i i-ne
e Slepe T .

Mr. Sulavella indicated that stability of the slope was an engineering problem
which required appraisal by specjalists who can best estimate if and when the
original bridge abutment foundations will be near failure. Mr. Loughborough
underlined the jmportance of the memo from Mr. Burkhardt to Mr. Sulavella
which discusses the stability of the original west abutment.

Ay :

If nothing is done, general weathering and erosion from surface and groundwater
flow will continue and rate of erosion will increase as the slope steepens.

Cost of remedial work will thus increase with time. The advantage of construction
of an extension at the same time as the other improvements to Hwye-8=Wat—Prrgled

e GBIV E
2 e = O
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Memo To: File 01-401
April 1, 1977
Page Two

out by Mr. Scott. Mr. Sulavella indicated that construction west of Oakville
Creek Bridge will take place in 1977 and east of Oakville Creek Bridge will
take place in 1978.

The proposed east end deck drain to down pipe connections design modification
was discussed. Sketches were distributed showing the abs pipe connection and
expansion joint. Electric heating cables are required to prevent ice build
up. The expansion joint axis parallels the direction of bridge deck expansion.
The Structural Office will consider the proposal and Mr. Loughborough will

provide a bill park construction cost estimate.
Consideration of an addendum will take place at a later date. Mr. Sulavella
will contact Mr. Loughborough to arrange a site visit to coincide with a

rainstorm. Mr. Loughborough will supply a set of site photographs and a
detailed sketch of Proposal II.

I (augliosngh

¢c.¢. Those Present




Ministry of
Transporistion and . ‘

Communications
Memorandum

xRl dulavella
To: B s rogee s ‘m g ("xﬁﬂ, . From: . G.C.E. Burkhardt,
: plunning & Design QLLice structural Section

Central Region 3501 Dufferin St.
Atlention: " pate: February 22, 1977
Dur Fite Ret. in Reply to
Subject:

e illa Creek Eo5
1O0-31L8 WP
strict # 4

1 inspection of the slopes at the south west corper of the
ridge vas made bv the undersigned on February 15, 1977
af Tossre. I, Devata & & . Eoriu of the Soil

e CIAanLes

whe puroose of the inswpoction was to observe the shale slopes
in view of proposals to modify the drainage scheme at this
Location.

D, T, Dovata noted thaet the slope consists of eroilble shale
i ssbed that any proposed extoension Lo the ;xmﬂting

e should be attached to the slope by rock anchors at

\ ; . long. Lxtension of the drain pipe to the hottom

¢f the slope would reduce Lut not elimipate the weal hering of

the slope. Frosion in the vxcin&ﬁy of the proposed pipe could be
f o ther reduced by treating the slope with 'Gunite' concrete.

to wroblems are anticipated in the foreseeable future with
resipect o the stability of the west abutwent of the original

This ebutment could be used to support any construction
st reguired to implement the extension of the drain nipe.
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RAtEY. MacCALLUM AN ASSOCIATES LIMITED

Tris m&@i@mmm wak periovesd in order to delersive
e slsvation of bedvosk any 155 oo senen Lo suppert the foebings
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, fwzm Seraiisns vers siaried oo leseshor Tih, 1956 med complieted
o ?‘m&w 34, ‘5%'%‘?» ol eonmsliodedd of seveniesn borizes %”‘Iﬁ%& Lo
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1 s ave depthe, whers %ﬁ@ 2rill 40 ned eacouater amﬁ%mw
m@mﬂ & @Mﬁ% of yel vark wue escouwbersd at sarrespasding
@ in e tovs barrel, Wt uswelly %ils ssterial was washed sithe

The pereeciise of oore Yeuovery, revovded on ihe data
sheels, earmel Lo repsrded 2s Yie awownt of suund rock minus TSsenms,
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P-520  RACEY, MaCCALLUM AND ASSOCIATES o veliy

LiMIlITED

Hole . Foundatlion Enginecring Division
e Bruls
5 . i : . . Hrier
’ Hele Bnded Engineering Doto Sheet for Borehole:_ 1 - !

Job Name: -
dob Lacated:
gahe Located:.
Hole Eﬁevaﬁnn:.

ZBYULAP YELUES

?ercentage pf;:ogg?nx

20~ 40

Ground Level G,
Overburder; zoft, zandy red-br rown 't .
clay. 3
Very badly weatharsd red shale.
Fairly sousd red=brown and

: greenigh—~grey shale and some h IR i SOV IS S A e 0
éfil.&365. ‘ limestone layers up %o 2%, Mud-10 f‘f : T "‘?*“’
T T seams st O ft, depth.

p“r»«ﬂ

Ressonably sound red-brown snd
greenish-grey shele lazysrs snd 20
soms limestone layers up to 37,

*TTVAR Puowe(( yeuy g/¢ 1

© 31,0345,




- . o Fa¥rs . y KR . A e g s
Qrder No.: 8=00C/T=520 R ACEY  MacCALLUM AND

Job

Job

TS O v S
Hole E’;}k”‘a abion. <

2401383,

: Aridee ovar Dalvitle 0

£
- iy 3%

LMy T ED

Engineoring Divigio

e Engineering Dot Sheet for Borehoie: 2 Helper

T.=
>

grwiay 5, District i, » T Checwen vy

shown on encleo

Ontario. 20, 2,

Aonth .

Taguias YaiUEs

Percantage of

Cropnd lewal o
Cverburdeni soft, sandy red-brown

4.0 381,

e

15,5 369.5

31.0 354,

clsy,

Very tadly westhered red shale.
Fairly sound red-brown zng e : e o :
greeaish-grey shale layers and A IS ? B TS L
some limestone layers up to 3%, 1Q (5t :
Med-~seams at 9 ft, and hetwaen ;
%1 =2nd 15 ft.

5

Reasonably souné, red-browvn sadl0 -
greenish-grey shale lavers and ’
soms limestone layers up to 37,

25 1

*ITFLP Puowsiq yeut g/¢ Tt




520 RACI:Y MACCALTDM AND ASSOCIATES Chevrier

: S : LR EMILT ED : SR Driller
fﬁéie Begun-,,__ R s Fo.mdatzon anmef’rmg Dm/z,szo:n ' ‘

. 3 ' . ( Verzagt
, : , 5 =

Hale Ended_w_m____ ‘Engineering Data Sheet for Borghole: 2= ; Helper

Job Name: ridge over Oakville Creek, R ey : J.5.

Job Located: Fig hway 5, District L, Tnteric. B Checked by

Hole Located: AS shown on enclosure To. 1. ) ;

) ichwsa £ 0 3 20, :

Hole Elevation: 376 6 Datum: oect. of Highways of Cntario. 0. 2, 57..
CRRNICH : Day Month | TYear
; = : ; ; , =g

TRICK= 2 A » h Lol Sympi
DERTE B niss ey i . DESCRIFTION. . : : ;Percentage Y ol Recovery., Wermos

0,0!376.. ! Ground Level G 0 26 40 60 89  1d0
EKENEN - 2 = a3 - € d_ B 5 i
3,0 1373, S;i;’bu dens sof » sgnﬂy Te brmm
¥ . % €

4‘0 ;72,‘ =i Very badly weathered red shlls.
i Fairly sound, red=brown ;nd
P -l greenish-grey shale layers and.
i | 7 isoms limestone layers up to 2°,10
T ¢ Mud-sesms at 11'6" and 15 ft.

15

20

Reasonably sound, red-brown and ’
‘greenish—grey shale layers and- X
| some limestone layers up to 2.7

TTEAP PUOMEBIC qOUT §/6 1




RACEY, MacCALLUM AND

LIMITERD

Foundation Engincering Division

e Hole Ended . _

Estgineering Data Sheet for Borehole: b

ASSOCIATES

Delly

Driiler

b Name: __.

Jo
Job Located:  ighway

Hole Located:

Checked by

Hole Elevation: 368 Yighwavs of Orntario, 20, 2, 57.
Day Month Year
i SO S e it 7 ?
i TABULAR VALUES BAMPLING,
i R o entage of Core lecovery, | MeTwoo
Cround Level ol 20 40 690 4]

: ORI R N I S A i :
i t et H :
s : :

" Overburden; soft, sandy red-brown

Y ‘ < oclay. Scme deomyed reots in top :
: T2 . io
i
: : : D ]
18.0 .36 S
. L. 2= Boft, badly weethered limestsne

0L 2 O

294536555 =

and chale layers,

' Soft, fairly sound, red-brown &nd i

—Tv greenizh=grey zhale wiih limes%agg;

. interbeds.

@ 26,0 359,

¥ud~geams from 19,2-10,.5 £t. and

T frem 21-22 f%.

Reasonably sound,; red-brown and

“TT34P puowe ([ youy 8¢ 1

sreenlgh~Zrey shale with

: limestone., Pogsidble mud-gezm at

29,7 £,

i
i
i

¢
i
i
i
i
§
i
1




Order No.: S=500/T=520 RACEY, MacCALLUM AND ASSOGCIATES Belly

LimMiITED Driller

Hole Begun.... _ Foundation Enginecring Division

Arule
1 " i : [=4 Helper
Hole EnGed ___ Engineering Data Sheet for Borehole: _ 5 -
“ J.5,
R 1t ario., Checked by
Hole Located: 25 shown on enclos wz: °. 1. R
. Dept. of Fighways of Ontaric. v
Hole Elevation:_~ '~ Datum: e Hrea bt > 20, 2, 57.
Day Month Tear
f T Sl
i peers | DESCRIPTION Recovery. | 5;::;’};

Ground Level

8¢ 140

i : ‘ Cee limestone interbads,
oji ) T Mud-szsam a8t 1S 2%,

Cverdurien: soft red-brown clay et —— e i Spilit)

with red shale fragments, 1 IS LIRS SN I A AR M I S ;

Sor ™ y L i ; 1 ™7 ! :

i Seme partly decayed roots in S T ' s Spoon
. 6.’..% S?ﬁfz top 2 ft. jt—t by SIS A a8 i
; : ! 3 rad- - 1 i N T ? Tt ¥ i
k..?gscna‘b,_y soum.i ad bx:om shale : , —— s % 1a /%,

; : { ' with limestone interbeds ap to 10— ’ T
1 12,0 389, 2%, Mug-seas =2t 11 f%. ‘ g :
N T
= : amn

: ! i

3 ! = i
"3 7% Ressonably sound red-browm and e i

TT7F greenishe=grey shale with few il

i i

! i

i
|
H
i
i

T 35,0 346,

*TTESP PUOWRY{ uyouy g/6 1




Order No.: 5=50

/2=520 RACEY, MacCALLUM AND ASSOCIATES Zelly

. Lt MUIFED Driller
Hole Begun .. Fourdation Enginecring Division
@ Brule
- : . . 1
Hole Ended_ - Engineering Dota Sheet for Borehole: & L Helper

Job Name: _.
Job Located:
Hole Located:
Hole Elevation:_ -

J.5.
Checked by

20, 2. 57.

Day Month Year
¥ ey e = -~ A i
TABULAR ¥aruLs SAHFLING
_ e B af Core Necovery, . Hitasol
0.0 280, Sround Lavel 48 69 8¢
i ; = S e
i Cverburden; scft, szndy.red- R -
brown clay with red szhele 1 (i .
‘ fragments, Some partly decayed : i T
: v Y H T H T 1
: raots in top 2 £% fes S e T ‘
7.7 372,2 ~eP . ERERE T
: Yery scft, badly westhered red=, |7 . :
- R i P p : ; :

.. brown shale with limestone
12, 7 367,73 7 interbeds up to 27,

Reszconebly gound, red-brown and2)
i fgreenlsh~grey shale with

imestone interbeds up to 3%,
. Probably mud~seam at 19,7 %,

CTrTdp puoweid Youy 8/g 1

34,2 345,56 - —




RACEY, MacCALLUM AND ASSOCIATES

LI Ml T e

e e Foundation Enginecring Division

R Engineering Data Sheet for Borehole: A

_0a0 780a ] Ground Level, )

. Overburden; 20ft, sandy red=brown
2,0 378, olay withk red shale fragments.
4,0 3787 : Very soft, badly weatbersd red S
= shale.
HE v t
- Bather weathersd, soft o 7 ;
- red shale. N— ;
18,0 362. ——

Reagonably sound, red-brown

- and greenish-grey shale with
1 limestone interbeds up to 2%,

‘ ' . Mud~geams at 15,7 and 17 ft,

YTT AP PuUQuRI( youil §/¢ 1




Haole Elevation:

groupd Level

RACEY, MacCALLUM

LiMITED

Engineering Dato Shee? for Borehole: O

AND  ASSOCIATES

Foundation Engincering IMvision

Q

40 60 80 100

Cyverburdeng

24,0 358,

. notec at 13

£3,0 339,

teasomably sound,
Cgreenish~grey shale with
‘ limestone interbeds up %o 3%,

so0ft, sandy red-brown
clay with shale fragments and
limestone boulders.,

ft. and

Very goft, badly westhsrsd

red-browm shale. MHud-ssams

19. ft.

red-brown and

5

3¢

9/¢ 1

{a

P

vHoOowE

“rITap




LiIMiIiYTED

AND

Foundation Enginecring Division
R

o Engineering Data Sheet for Borehole:

Cround Level,

%;)/ Overburden; soft;, red-brown

%]

sandy clay an some westhered
. ghale fragments,

Very badly weslhered, red-brown
" snd greenish-~grey shale.
Mud-geam at 10.5 ft.

©8lightly weathered, red-—-brown

2%t 25.5 ft, Some limestione
.. imtarbeds up to 4%,

cund, red-brown and gZreenish-
rey zhkale,

<
wi
N 4
-3

T

/&

8

and greenish-grey shale. Mud-seam

STTiXp puowwyL( youyg




RACEY, MacCALLUM AND ASSOCIATES . elley

1S

LiWM T ED

— Foundation Engincering Division

-
Engineering Data Sheet for Borehole: =Y

e 388 . Greund Level
4
/7< Overburden: soft, red-hrown
.7 olay and gome scft shale.
10.0 376,
5. Badly weathered, scfi red-drown
c2nd greenish-grey shale, Mud~
‘seams notsd at 16, 19 and 21 i, s ; B
23.C 363, e
_ 1 _31ightly weathered rcd~brown ezd

30,0 356.

i gresnish-grey shale. !™id=seam 25 % .
a2t 24 %, i

30

43.0 343,

- Sound, red-brow and greenish- 35

grey shale, Some limestone
“interbeds up to 2%.

ey Tap pRwEmeyd youl y/g I




Hole Located:

Hole Elevati

VIACCALLUM AND

Engineering Data Sheet for Borehels

ASSOCIATES

Foundation Engineering Division

11

1 Tan A'
! Percentage of Cbre

Orverburdsn}
sandy alay.

" Badly weathered, red-brown aad
gresnish=grey skale with lime-
stone interdeds up to 3%,

Mud-seams at ¢ £y,

Reasonebly sound,
greenish—grey =shile with limeéztone
interbeds up o 3%. Mud-seam

red-brown an

15 |
and 18 7

20 ¢

25 |l

30

i
i
1

STTTJp puowwy( youg 8/ .1



0.0 390.
12.5 377.5
4.0 378,
—
46.0 344, i

Foundation Engireering Division

Engincering Dote Sheet for Borehele: 12

Tas
ercentage o

Ground Level 2 40

YyaR We

%3

T Core

&0

Recovery,

Cverburden; scft red-browm
sandy clay with some
wezathered shale.

Badly weathered, red-~brown

Ressonably sound, red-brown

and greenlish—~grey shale + th

limestone interbeds up %o 5%,

TITab buowsyd Wour 89/¢ T




4,0 406,

RACEY, MacCALLUM AND ASSOCIATES

Lim1TED

Foundaiion Engincering Division ' ’

Sround level
Cverburdeny soft, red-browa . ety fopmrh - )
sandy olay. )

8.5 4c2,

38,0 272,

Westhered, greenish-grey
2nd lliwmestone layers,

Sound, red-hbrown and greenigh-
grey shale with limestone
interbeds up to 24°,

Mad~geams noted 2% & £%,. znd
25 %,

SLTTJP pUoww Ty YOUYT 4u/g T




oo BARO0/T-520

LA Chevrier
Stanle

closure nc., 4

. o s o
saturs . vept, of Iighways

Groupd level
Cverburder; soft, sandy red-
btrewm olay with soft shals.

Very soft red-brown and
greenish-grey sheale,

‘ —— HReasonably sound, red-brown and
‘ ——1 greenishegrey shale with
imestone interbeds up to 2°%.
¥ud-seams at 7 f1,, 11 fi.,
T 18 ft. and 29 ft,

STIFAR pUomWST Youl @/6 1

41,0 368,




RACEY, MacCALLUM AND ASSOCIATES  flevrier

WY MDY oED

Foundation Engincering Division

Engineering Data Sheet for Borehole: 16

Dratum:

Ground level

Uverburden; soft, reé~brown aandy
clay with numerous stomes and
boulders.

Fonetration resisiance 2% 5, 10 ’ e
ard 25 f%, depth resp., 23, 15 T :
snd 29 blows/ft. ' e

PETE L

10 1= - T b

N
N

rgerdues ucods 371ds

50.0 442,

Radly weathered red-brown and
greenish-grey zhale,
Limestone interbeds up to 27,

Scund red-brown shale with
limestone interbeds up to 3%,

IF4P PHoOmEIq Youl g/g 1

®




Order No..
Hole Begun
Hole Ended ____

Job Name: .

Job Located:

Hole Located:

Hole Elevation:. 493 Datum: Dept, of Eighways of Ontario.

DEPTH Ev.

i

; ; i
! $ :
i ;
b H i
§ i

H ; ;
i : ;
. !

: ;

H §

} i

: j

i 1

: i

H 5

; ]
130,01463,,
!

!

i ¢
3t B

_95-500/T-520 RACEY, MAcCALLUM AND ASSOCIATES

Foundation Engineering Division

%

Engineering Data Sheet for Borehole:

Hridee over Cakville Oresk.,

As shown on

g Yuirz
(L35

H

__Percentsge uof Core Recovery,.

¢

ot

: W
cucods $31dw Yapa HayTrisd

- *boulders between 20 and 30 ft.

— Reasonably sound red-brown shale
e H
e with limestone interbeds up to 35 {

*1TIdp pno‘mmt(} youy §/6°1




No.: S=500/T-52C RACEY,

[ I Y A

MAcCALLUM AND A>50(!%TFS

Foundation E‘ngézzfz‘rmg Dé'a"w‘ion

Engineering Data Sheet for Borehole:

Dakville Creek,
S, District Yo, L, ©

As s"own oq 31c103ure Yo, 1,

Hole Locateda:

 Darum- Degﬁ of rLahwavs of @ntarLo.

Cround Level

N

X

.

.
.

N,

N

~

o\

4

AN

i

LN

Y,
hY

N

.

N

N
AN

A e

. 25.0°463.

N

|

I

65.0: 427,

Overbarden; ssft, red-brown
sandy olay, with numerous
limestone boulders from
20 £t

Perce: nisge of' Qo:e Reoovery

*TTT4R pUOWwsIg Youy /g 1

3
¥
3]

Sound, red-brown and greenish-

£rey shale with limestone
interbdeds wp te 3%,
Mud-~seams st 35 .

Lo dod o
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