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DEPARTMENT& TRANSPORTATION AND ‘VIMUNICATIONS

MEMORANDUM 73~ 068
Te: Mr, A. G. Stermac From:  Structural Planning
Princival Foundation Engineer Southwestern Region
Founaatlon Office Ve PR Clvonen lue falf
West Bldg., DOWNSVIEW e O e "

ATTENTmN

DaTE: Jhl,)’ 7, 1973

Our FiLe ReF. iN REPLY TO

SUBJECT:

W.P. 92-72-01, Bridge Site 19-19N
Adelaide vreek BTidve

AT the Village of Adelaide

Hwy 22

District 2, London

Would you kindly arrange to have a foundation investigation
conducted at the above site.

Enclosed please find two copies of the bridge site plan
E-53kL4-1 with the probable footing locations marked in red.
I have also enclosed a copy of the Field Reconnaissance Report.

Would you kindly comment on the suitability of this site for
a single span concrete rigid frame type of structure, a
twin cell concrete culvert and a structural plate steel
pipe arch.

Gl

A, P, ¥Watt
Reglonal Structural Planning Engineer

APW/pw
Enc.
¢c.c. 4. Crowley
J. Forster -
D. King 1
T A
J . Anderson "-Db '
g [yeo.sv
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

3

MEMORANDUM
to: F. E. Loscombe, : rrom: G, Baun,
Reg. Supt. of Eng. Surveys, ) Field Supervisor.
Southwestern Region.
aTTEnTION: - P, J. Rule DATE: Sept. 4, 1973.

.. OUR FILE REF. IN REPLY TO

SUBJECT: '

RE: W.P. 92-72-0l, Hwy. 22, Job #46-73,
Crossing at Adelaide Creek ~ locate boreholes,
Twp. Adelaide, Co. Middiesex,

District #2, London,
P+ Chief - D. Luscombe.

Please be advised that the request received from A. Prakash, Foundation Section,
Head Office, dated August 20, 1973, has been completed in the field August 27,
1973 and a copy of the field notes is availdble for filing in London documents.

" Three boreholes were located by plus and offset ot the Adelaide Creek site and
an elevation obtained af ground level for same at each borehole.

A dupliccte set of survey notes were giver to the engineer ot the site and the
origingdls returned to this office.

Information being submitted is as follows:
I field book containing borehole focation and elevation

I portion plan and profile ot Adelaide Creek

G. Baun, _
Field Supervisor.

G/l

c.c. A. Crowley
W.P. File
- /Head Office
Systems Design
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Design Servicaes Nraach,
1201 wilssn Avenus,
Dovnwviow, Oatario.

HIM 1I%

Talephone: 248~3202,
Septerber 17, 1973,

Canadian Longyear Limitaed,
3% arvdon Drive,
Reaxdala, Onkarie,

Desr Sirs:

This lettexr confirms our request of August 16, 1973,
for the supply of a diamond drill together with ull noecessary
agilvmant, as spacified under the terass of our Contract
Agrzament. at Adelaide, Ontarie, on hugust 23, 1973,

¥obillization will be from Landon. nntario.
Qur Project Surmber le W.5. 73-110868. ///

Yan:u truiy,

A4

Xas/ao K. €. Stermae,
c.c. W. W, Pry PRINCIPAL FOUNDATIONE PENGINEERN,

{Attn: Mrs. M, Porter)

Poundations Files
Documents



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

MEMORANDUM

TO: Mr.‘A. P. Watt, (2) FROM: Foundations Office,
Regional Structural Planning Eng., Design Services Branch,
Southwestern Region, West Bldg., Downsview.
London, Ontario.

ATTENTION: DATE: September 19, 1973.

r ;;‘
OUR FILE REF. IN REPLY TO Sgp ?. b ‘973

SUBJECT: . ' 4} P4 - '37
v o,

FOUNDATION INVESTIGATION REPORT

For
Proposed New Crossing
At Hwy. 22 and Adelaide Creek
Village of Adelaide, County of Middlesex
District No. 2 (Lcndon)
W.0. 73-11068 — W.P. 922-72-01

=101 1 L-i - ‘{w)

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

We beiieve that the factual data and recommendations
contained therein will prove adequate for your design
requirements. Should additional information be required,
please do not hesitate to contact our Office.

AGS/ao A. G. Stermac,
Attch. PRINCIPAL FOUNDATIONS ENGINEER.
c.c. E. J. Orr
B. R. Davis
A. Rutka
A. Wittenberg
L. E. Walker
B. J. Giroux
~J. R. Roy
G. A. Wrong
B. A. Singh

Foundations Files
Documents
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Ta

TABIEZ OF COITBUTS

THTRODUCTION,
DESCRIPION OF SITS AWD GHOLOGY.
PIELD AWD TABORATORY INVESTIGATIONS.

SUBSCIL COIDITIONS.

4,1) General. )
4.,2) Fill: Silty Clay, Some Sand and Gravel.
4,3) Pine Sand, Traces of Silt and Clay.

4.,4) Silty Sand, Traces of Clay.

4£.,5) Silt, Traces of Sand and Clay,

4,6) Silty Clay, Traces of Sand and Gravel.
GROUIDIATIR CONDITIONS,

DISCUSSIOH AND RECOIITHDATIONS.

6.1) General.

6.2) Single Span Concrete Rigid Freme Structure,
6.3) Trin Cell Concrete Culvert.

6.4) Structural Plate Steel Pive Arch,

ITISCOITLTTOUS.




TGATION REPORT
rossing
laide Creek
. Village mty of liiddlesex
(London

o

W.0. 7,—-1106' 2 P, 92-72-01

1. IHTRODUCTION:
The Foundations Office received a request to perform
a subsoil investigation for a proposed new structure at the
22 at Adelaide Creek in the Village of Adelaide,
The reguest was contained in a wmemo dated July 27, 1973, from
Fr. A.P. Watt, Regional Struciural Planning Engineer, Southwesternm
. Region.

- crossing of Hwy.

‘ Subsequently, a field investigation was carried out
by this office to determine the subsoil and groundwater conditions
existing at the site of the proposed crossing. Presented in
this report are the factual data from the investigation together
with our recommendations pertaining to the foundations for the
proposed siructure. '

2. DESCRIPTION OF STITH AMD GEOLOGY:

The site of the crossing of Hwy. 22 and Adelaide
Creek is in the Village of Adelai d some 23 miles west of
London, along Hwy. 22.

Movographically, the land in the -area is flat to

geytly uvndulating, and is used primarily as pasture land for

dairy and beef cattle, At the proposed crossiﬁg site, Adelaide

Creek is aﬁnrox nmately 20 £+. wide and 2 - 5 ft. deep, having

1ittle if <Anj noticeable flow. The creek occupies a flat bottomed
wls of

. depressiory the res
10

e o
of past erosion, of from 200 - 250 ©t. in
- 20 £t, in dep

coog



”hvﬁio~:anhﬁca ]“; the site is located in the region
ting of irregular,
gtony Imobsz and rldres, aund gravel or swaup-floored valleys.
1

-

The ridges are morraines of brovn calcerou

0
w
ite
o
L
()
s}

gy, while

it is commnon to find alluvium of gravel, sand or silt in the
valleys.

3. ZIZTD AWD TABORATORY TIVISTIGATION

Two sampled boreholes and three dynamic cone penetration
tests were carried out during the course of the field work, One
borehole and two cone tesis were put dowm at the east Tooting
location while one borehole and an adjacent cone test were put
down at the west footing location. Tue boreholes were advanced
by means of washboring using a diamond drill adanted for soil
sampling purposes. Disturbed sariples were abiained using a 2—
inch 0.D. split spoon sampler driven according o the spe01i1caulon°
for the Standard Penetration Test. Driving energy to advance
the cones was 350ft.~1bs. per blow. -

Samples were examined visually in the field and again
in the laboratory. Tests were performed on oeleCued sauples to
determine the following physical properties:

(1} Uatural Noisture Content
(2) Atterbers Limits
(3) Grain-Size Distribution
"

The resulis of the field and laboratory tests are given on the

- 3 -

Record of Borehole sheets and Figures 1 to 3, which are contained
in the Apmendix ol <his report

Ty

tests, together with the estimated stratigrephical profilc are
Ko, 73—11068&, which is also contained in the

The locations and elevations of the boreholes and come
€

report. The borehole locations an
vere surveyed in the field by perscanel from Southwesiern Region
Dngincering Surveys Office, London.



7 wniforn subsoil conditions were found %o
prevail over the site area, A% the 1ocation.of Borehole Ho. 2,

a 6 £4, thick deposit of approach £ill was encouniered. Underlying
the £ill material at Borehole NWo. 2 and from the ground level

dovnward at Borehols
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28 f£t. thick deposit of
fine uniform sand. Underlying the fine sand layer is an
approximately 56 ft. thicl deposit of silty sand containing

occasional seams of silt and clayey silt. Undexrlying the silty

R~

)

sand is a 5 to 8 ft. layer of silt which is in turn underlain

g
L

e

by a deposii of silty clay with a minimuﬁ thickness of 75 .

J
C iy

Both boreholes were terminated within this latter deposit.

The boundaries between the various soil tyves and
layers are shovm on the Record of Borehole Sheets which are
contained in the Aippendix of this report. The estimated

stratigraphical profile shown on Drawving No. T73-11068A ig based

on this information.

From ground level downvard, the various soil strata
are described ir some devail with regard to soil y‘es and

phiysiceal properiies as follows: )

4,2) Fill: ity Clay, Some Sand and Gravel:

This material was encountered in Borehc_e No., 2 from

the exzisting anproach £ill level (elevation 766} to anv*ox1mate1y

elevation 760. The material in the deposit consists of silty




clay with souc sand and gravel.. The natural moisiture contsnt
of the material deteranined by 1aboratory tests is 12 ~ 13 4,
onsistency of the deposit uay be described as very stiff

in th redia
Borehole To. 2 and from the ground level at Borehole No. 1,
down to approxivately elevations 742 and 7

¥ a 34 wespectively.

The material in the deposit consists of fine uniform sand with
thin zeams (1/16%" - 1/8v

thick) of decaved black or rganic ma vterial, chunks of decayed

wood and occasiomal seams (1" - 10" thick) of silt and clayey

silt were also discovered within this depos1u.

traces of silt and elay. Occasional

The natural water content of the material in the
deposit, determined by laboratory testing, varied vetween
20% and 27% with an average of 2%

Standard Penetration Test 'H' valwu. s obtained within
the stratum ranged from 3 to 31 blows/foot indic cating the
relative density of the material to be very loose to dense,

Grain size analyses performed on samples of this
ca 0
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stridbutions and are plotted

Tiin, Laxy, Averaze
Gravel 4 0 o] s 0
Sand % 76 98 89
Silt and Clay ¢ 2. 24 11
4) Silty Sand, Troces of Clav: :
An approximately 56 -~ 57 f£t. thick dencsit of +this
B Ay o~
material was encountered in both boreholes and extends from
imaediately beneath the previously described sand layer dowm to
. A+ : + ., ;
elevations 675~ and 686= in Borehwles ¥o, 1 and 2 respectivelvy.
P N

0005
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The material consists of 511ty sand with smnall amounts
o clay. OccasiOLal geams (1" %o 5 I, thick) of silt and clayey
8ilt were also discovered within the main deposit, i

The natural water coniont of the deposit varies fron
19 to 24 & with an average value of 217,

Standard Penetration Test 'H' values obtained within
this stratum ranged between 10 and 127 DPlows/IH. with an average
valve for the deposit of 49 blows/ft. Based on these 'Y values,
the relative density of +the deposit appears o be comvact to
very dense, hovever no itrend in relative de"oiby can te determined,

Grain size analyses performed on samples taken Tfrom

this stratum give the following distributions and are plotted
on Figure 42:
Hin, Hax, Average
Gravel % 0 0 0
Sand % 52 69 58
5ilt and Clay ¢ 31 . 48 42

4.5) 8ilt, Traces of Sand and Clav:

A relatively thin layer of this material (6 -~ 8 £,
thick) was encountered at each boring location beneath the
silty sand.

The material in

ot

his stratum consists of silt wit
traces of sand and clay. It has a natural water content of

approximately 229,

The relative de 1siby of the layer based on 'H' values
of 20 - 37 blows/foof, can be described as dense. A Hypical
grain size envelope is pl ted on Figure 2 in the Appendiz,

4,6) 3ilty Clav, Traces of Sand and Gravel:

This material was encountered at elevations 679~ and
678= in Boreholes Ho. 1 and 2 respectiively. The material consists
oF - 5ilty clay witk traces of send and gravel and numerous thin

-cl6
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18" ~ ") of silt., Both borings were terninated
osit wiich has a minimum thickness of 75 £%.

Physical properties of the material as determined
from laboratory tests are as follows (FPigure 3):

Hatural Hoisture Conteant % 15 - 26 22
Liguid Linlit % 30 - 40 35
Plastic Limit < 15 ~ 16 15

Based on obtained 'I' values of 15 %o pgreater than
100 blows/foot, the consistency of the deposit may be described
as very stiff ‘o hard, the average undrained shear strength
being in excess of 2,000 p.s.T,

5 G?OU“D*AEZ“ COmDITIONS:

The following groundwater levels were established in

the open boreholes at the time of the field investigation:

Borehole Io. Water Tevel Rlevation
1 - 657.3
2 657.3

The elevation of the si—face of the Creek was 657.3.
Because of the granular nature of the upper subsoil deposits,
the groundwvater table will nndergo seasonal variations.

€. DISCUSSION AND BECOITTIDATIONS:

6.1) General:

It is proposad to replace the existing single span
concrete-steel siructure at the crossing of Highway Ho. 22 and
Adelaide Creek in the County of lMiddlesex.,  Several alternative
proposals are being considered; namely, a 36 £t. span rigid
frame concrecie struciure, a twin cell concrete culvert and a
structural plate steel pipe arch. The Crossing is %o be skewed

at an angle of 105. In addition, the existing grade (elevation ‘
768) is to be raised some 3.5 f£4. %o elevation T771.5.

R



e ed in previous subscctions, the subsoil
prevalling at the site consists of a deposit of Tine sand
¢h in turn is underlain by a thin
0

X%
L
1ayer of sil% overlying a deep devosit of silty clay. The
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ft. below the general ground level
~ the site and

because of the permeable uatu e of the upper granular soils,

8 report contains our recowmendations pertaining
to the foundations for each of the above mentioned structural

6.2) Sinrle Span CGonecrete Rigid Frame Structure:

<

O ne proposal under consideration is $o replace the

) .

existing bridge with a ccncrefa rigid frame {ype of siructure.

In view of the subsoil conditions of the site, it is recommended
that the structure footings be sup porteu on T . 14 timber piles
driven into the compact to very dense 511ty sand,stratum. Pile

driving should be conirolled in the field according o 11.T.C. .-
Standaxrd BD 82~56 or BD 82-T7. It is estinated that a design

4 .

be achieved il piles are driven

capacity of 20 tons/pile wi
to approximate elevation 710, The bases of the pile caps
should be at approximately elevation 752 - 53 in oxrder to

Lo 8

provide a mininmum ol 4 £t. of cover for frost protection purposes.

Since the bases of .the caps will be below the groundvrater

level, and the preva ine grained subsoil is highly susceptible
ious of unbalaﬂced h"drost tic

head, a

i

5
dewazerlmr schene wi 1 be reou1red in order that tHe pilé ¢aps

can be pov cel in ine s

1r raqulred, data pertaining to scour depth may be

obtained froxm the Hydrology Office, Downsview

LY

S

Any setllements associated with this scheme will occur
during consiruction and will be of a minor nature.

eeed



An em elternative, the cxisting bridge may be repnlaced

with a twin cell concrete cuivert., In this case a Cranular 'A!
c

pad of minimun thiclbeze of 18 inches should be provided beneath
the culvert. Driox %o placing the granvlar 3 d, any solt nuck
in the creel bed should be zeuwoved and replaced with a suitable

pramular waterial, In order to nlace th

cuvlvert in the dry, a dewatering

orier to nprevent "beiling! and . loso

-y

6.4) Struetural Plate Steel Pive

As a Turther alternative, a flexible type of culvert
may be chosen for t +

("

his case, Granular 'B!
material should be used for the bedding and backfill, The

o

granular backfill sheuld extend %o a mininum heirht of 2 £+,

above the pipe. 4 clay seal should be provided at the upsitream
end of the culvert and a suitable filiter blanket (3 ft. thick)
placed at the dovmstrean end fo prevent pining beneath through

the backfill and Dpeddingz material.

As with the concrete culvert, a dewatering scheme
will be required in order to excavate.below the groundwater
level and place the bedding in the éry.

Te HISCELLANTQUS:

The field worl was carried out during the period from
Avgust 23 -~ 31, 1973, under the cupervision of i, L.J. Hodze,
Project Foundations Ingineer, vho also prepared this report,
The ent jec f

D
entire project was under the sugpervision of ir. K.G. Selvy,
1

Supervising Foundations Engineer, vho also reviewed this report.

I
A
Zouipuent used was owned and operated

-

Longyear Linited, Toronto.

L.J. Hodge,

IL.G, Selvy, . Ing

LGe

T ey
—i] Lia

LLJ
September 19, 1973.
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

OFFICE REPORT 'O(L EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 1
Jos 73-11068 LOCATION Sta. 113 + 00 - 191 Lt & Puy, 22 ORIGINATED BY L.d.H.
W.P. 92.72-01 BORING DATE _ Aug 23 -~ 27, 1973 COMPILED BY__L.J,H,
DATUM Geodetic BOREHOLE TYPE Casing & Washboring: Cone Test CHECKED BY__Qé/
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE |LIQUID LIMIT wi .
= w BLOWS/ Qor 5—T—Too— PLASTIC LiMmIT Wp fa
51 o gl = B3°" 5580100~ [\yarer conrenT_w 32
ELEV & wlw | x Pl SHEAR STRENGTH P S.F. we w W @ in | REMARKS
DEPTH DESCRIPTION Sl >12 = | O UNCONFINED + FIELD VANE e
x| 2" g & |e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %} 7y
759.1 | Ground Level « a2 = 10 30 trcrlorsast ct,
0.0 | Sand, fine, uniform | * . ~%§{
Grey. - T ss 5 o 3T 39 25 5
Occasional seams of | . ) 5 ( )
511t and clayey silty | o 09
(110" thick) N [
Traces of organic TS5 ] 750 - > 0 98 (2)
material, bits of
decayed wood, ot RS 3 :
Loose to compact. .
? JEsET ° 0 95 (5)
7o A\
6 |SS - \\
R A S . o 0 82 (18)
731.1 .
T 0
28.0 | silt d. . . & J
T;-'acgs g? ¢lay. |8 |88 118 <
Grey. ‘. . \\
Occasional seams of [ N
silt and clayey silyj|’
(2m-12" thick) 120
Compact to ver; :
dense. v 412 188 113 [ o 59 (L1).
: I 710 ,
10 [SS_[27 q 0 52 (1,8)
700
JAdss {27
. 690
frziss e ° 0 52 (L8)
E 680
678.1 LT3 188 T3y o 0 18811
81,0 | Silt, traces of sand .
and clay. Grey.
673.1 Dense.
86.0 | Silty clay. Grey.
SEiff to hard. 670 i
‘Occasional seams 14 1S5 14g ——o- 0 151 14f
{1/16"-6") of light
grey silt. Traces
of gravel.
660
15 {SS o3 fr
41 i A
14 4

20 ] .
- 1595 % STRAIN AT FAILURE Continued
10




OFFICE REPORT C.OIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS- ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 1 Continuved
joB____73-11068 LOCATION Sta, 113400 - 19' Lt & Hwy, 22 ORIGINATED sy F+¥-H-
W.P.__ 92-72-01 BORING DATE Aug 23 - 27, 1973 | COMPILED BY LeJ.H.
DATUM Geodetic BOREHOLE TYPE Casing & Washboring; Cone Test CHECKED ng‘,ﬂf»_/'__ ;w-‘
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT ———W
= W fsLows/Foor PLASTIC LIMIT wel &
ol « 81 & N WATER CONTENT—W | = & ,
ELEV : ajw|w | 2] 3 [SHEAR STRENGTH P.SF. we w % | &&] REMARKS
m DESCRIPTION -1 EX R = §O UNCONFINED + FIELD VANE e
«l 2| " g W le QUICK TRIAXIAL X LAB VANE | WATER CONTENT %| ¥ ‘ :
655.1 » @] = 10 20 30 JpcrlorsasicLl
10k,0
659
&h7.6 165515 ' 0 05713
111.5 | End of Borehole.
6Ld

l

20
159-5 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE.
RECORD OF BOREHOLE N¢ 2
‘ JOB___73-11063 LOCATION Sta. h13 + 39 - 25,5t Rt, & Huy. 22 ORIGINATED BY L.Jd.H.
WP 92.72-01 BORING DATE __ Angust 28 - 30, 1973 COMPILED BY_L.J.H,
DATUMGeodetic BOREHOLE TYpg Casing & Washboring; Cone Test CHECKED BY.,,_L_
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT ——W, >
W 1slows/ FOOT Wp =
5 o gl = %10 6780 100 | LareR conTENT_w E3
ELEV a&lw|w |21 ¥ [SHEAR STRENGTH P.5F. o w W | &®&| REMARKS
DEPTH DESCRIPTION 1=l > > | O UNCONFINED + FIELD VANE e
EL21 7 | 8| S |e ouckTrama xiap vane | WATER CONTENT %) 7y
765.9 | Ground Level & HE 0 20 30 1p ¢ ¢iGR.5A.51.CL
0.0 | B3 Provp ciayey
Very stiff to hard. T1ss 115 o b 29 L5 26
759.9 760
6.0 | 7 i B ECE gy, -
Srsdpdafes T T | S5,
Thin seams of black |, - t\J o D 767 (2h)
organic material. | -F—T85 |70 b 19 (81)
Occasional seams of | . §
511t and clayey siltl* [577158 61 750
(1"-10" thick). b 91 (9)
Loose to compact, L+ JO TS5 |31 o 9
. . ss |10 '
2 ) o N
5 2.0 . 740 A\
g Silty sand. A ss {10 > °
o Traces of clay. . <
% Occasional seams of . ——
w silt and clayey silt|{|" - \
o (1::_5-- thick) 5
Crey. 19188 n 1o}
‘ Compact to very &
o dense, A
-
[+ 4
e}
& .
« 10 |ss_| L6 720 - o 0 69 (31)
w 5
(v}
I
b .
15)
4f1ilss 18] 7i0
. 700
i EPRES
. 690
685 .9
80.0 {Silt, traces of clay
and sand. Grey. :
Compact. - 680 0o 197 2
. 13.{ss |2
677.9
88,0 | Silty clay. Traces
Lty etay TN
of sand and gravel.
Frequent)thin seams
(1/8n3m) silt.
Crey. % 670
Hard.
1S 1 ss l103dm
/‘1/ i l// /‘/’/
20 .
159-5 % STRAIN AT FAILURE Continved
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

OFFICE REPORT ‘SO!L EXPLORATION

DESIGN SERVICES BRAMCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 2 Continued
308 73-11068 LOCATION Sta. h13 + 39 ~ 25,5 Rb. & Huy. 22 ORIGINATED 8Y L.J.H.
WP 92-72-01 BORING DATE August 28 -~ 30, 1973 COMPILED BY__L,J.H, -
DATUMGeodetic BOREHOLE TYPE Casing & Washboring; Cone Test CHECKED BY :(,if/
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LiMiT Wi
- =] 4 |BLOWS/FOOT e _IPIASTIC LIMIT -— Wp |
51 o 8 g . . \ . . WATER CONTENT_W 5%
ELEV lyulw !zl & [SHEAR STRENGTH P.SF. we w Wi | @& | REMARKS
SEFTH DESCRIPTION 121> |21 > |o unconmne + FIELD VANE © o
| 21" % © e Quick TRIAXIAL X 1AB VANE | WATER %%NTE%T K4
661.9 » N 3 P.C.F.IGR.SA.S1.CL.
| ol 161 8S | 22 q 0 190 9
104.4 Silty clay. 660 -
Traces of sand and
gravel.,
Fregquent thin seams
of silt,
Grey.
Very stiff to hard. i 650
%
1788 | 2% O c 0 kL9 51
6ke —
L
630
Mlia8lss 115
620 b—
%
L]
% 610
3
603.1 oS izider & ' s 12 43 28
162.8 | Eng of Borehole. 600

20
159-5 % STRAIN AT FAILURE
TN



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

OFFICE REPORT 'OIL EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 3 ‘ o
JOB__73-11068 LOCATION Sta. 412 + 98 - 31' Rt. & Hwy. 22 ORIGINATED By L:J.He
W.p._ 92-72-01 BORING DATE  August 26, 1973 COMPILED By, LeJd-H.
DATUM Seodetic BOREHOLE TypE _Cone Test CHECKED BY (e #%7
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ——W
= 4 feloys/ §.8°7 so——t0—Tou— | PLASTIC UMIT —We | =
&1 8l & : X : A A WATER CONTENT—w | = &
ELEV alw|w | 2] & [SHEAR STRENGTH P.5F. wp w W L 3E1 rRemarks
- | .
SEPTH DESCRIPTION S1E =1 29) > fo unconmmen + FIELD VANE o
T el 21" g W ls QUICK TRIAXIAL X AR VANE | WATER CONTENT %} ¥ .
763.61 Ground Level vl B« P.C.FIGR.SA.SI.CL.
0.0 v ,
760 g
[
\L .
750 ==
7ho 2
=
730 >
725.6
38.0| End of Cone Test
720,

20
159-5 % STRAIN AT FAILURE
0




FORM  O0-u7-%7

REY. AUG. 197} 0 ' .

UMIFIZD SOL CLASGIFICATION  SYSTEA
; XE STAYE i
\ CLAY & SUT SAND __GRAVEL ]
: Fing i Madium ! Caogrsg Fino i Coone
oo DEPARTMENT SISVE - DESIGNATION 270 0 10 100 we A R e
14 T
90 10
s
80 20
70 20
62 40
g g
2 z
£ 0 b
v | = LEGEND
o] SATIPLE 5
[ e LES P4
£ 0 N4 SYMA0L o &
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o
30 oA 70
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g\
- AN 3
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20 50
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i I | ] H 1171 T e
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J DESIGN  SETVICES FINE- SAND
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FORM OD-mY-17

BEY. AUG. 1971 '

GRAIM S12E IN "ARLIMETERS

UNIFIED SOQIL CLASSIFICATION SYSTES
CLAY & SUT SAND GRAYEL
Fing | Medivm | Coarse Fino I {carie
00 DEPARTMENT SIEVE - DESIGNATION w8 A WY ¥ ¢k s
k1] 10
80 20
70 30
o 60 40
, =
L2
3 50 50
5 ! LEGEND 4
s 8.0 |SAmnE \
g no Mo svweot |
& )
30
5_3 7o
—
]
20 -k\ﬁ' 80
: A
144 20
1]
° T - | ; 100
T 1 1 I 1 1T 71Tt e
> 5 o o3 - « & woa 0-1 05 o 2 3 4 s 10 25 30 40 50070
o © e oo o - [ o o

RETAINED

PERCENT

DEPAgMENT
TRANSPORTATION AND COMMUMCATIONS
A thiansl ‘,? ~ I
© 7 pesion seavices | oILT

K -
- EZANCH
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FIG. NO. 2
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ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

PENETRATION RESISTANCE

'N's STANDARD PENETRATION RESISTANCE : - THE NUMBER OF BLOWS RZGUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
12 INCHES INTO THE SUHSOIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A OISTANCE OF 30 INCHES.

DYNAMIC PENETRAYTION RESISTANCE : - THE NUMBER OF BLOWS REQUIKED TO ADVANCE A 2 INCH, 60 DEGREE CONE, FIiTTED
TO THE END OF DRItiL RODS, 12 INCHES INTC THE SUBSOIL., THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW,

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS S0iLS ARE DESCRIBED
IR THE FOLLOWING TERMS : -

CONSISTENCY ¢ LB/SQ.FT. DENSENESS ‘N BLOWS/ FY.
VERY SOFT o - 250 VERY LOOSE 0 -4
SOFT 250 - SGO LOOSE 4 - 10
FIRM 500 ~ 1000 COMPACT 10 - 30
STIFF 1000 - 2000 DENSE 30 - 50
VERY STIFF 2000 -~ 4000 VERY DENSE > 50
HARD > 4000

TERMS TO BE USED IN DESCRIBING SOILS =~
TRACE< [0% , SOME I0~25% , WITH 25-40% , > 40 % SHUTY, SANDY, GRAVELLY, CLAYEY ETC.

TYPE OF SAMPLE

$.8. SPLIT SPOON T.W.  THINWALL OPEN

W.S. WASNED SAMPLE TP THINWALL PISTON -
S.T. SLOTTED TUBE SAMPLE 0.8, OESTERBERG SAMPLE

As. AUGER SAMPLE F.S. FOIL SAMPLE

CS. CHUNK SAMPLE R.C. ROCK CORE

PH. SAMPLE ADVANCED HYDRAULICALLY
M. SAMPLE ADVANCED MANUALLY

SOIL TESTS

U UNCONFINED COMPRESSION tv. LABORATORY VANE
uu UNCONSOLIDATED UNDRAINED TRIAXIAL EVv. FIELD VANE

ClU  CONSOLIDATED ISOTROPIC UNDRAINED TRIAXIAL c. CONSOLIDATION

cip o « DRAINED “ s SENSITIVITY

cay . ANISOTROPIC UNDRAINED o

CAD " " DRAINED o
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ABBREVIATIONS 8 SYMBOLS USED IN THIS REPORT

SOIL._PROPERTIES

URIT WEIGHT OF soil. (BULK DENSITY)
URIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEISHT OF SUIL {DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

7,
SPECIFIC GRAVITY OF SOLID PARTICLES G = —1—3—

VOID RATIO

PORQSITY

WATER CORTERT

DEGREE OF SATURATION
LIQUID LIMIT

PLASTIC LIMIT

PLASTICITY INDEX
SHRINKAGE LIMIT

W Wp

LIQUIDITY INDEX = ]
P

CONSISTENCY INDEX = i‘-.—:!'—
P
VOID RATIO IN LOOSEST STATE

VOID RATIO IN DENSEST STATE

DERSITY INDEX = Smex—€

mex ~ € min
RELATIVE DENSITY D, IS ALSO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT )
COEFFICIENT OF PERMEABLITY

SEEPAGE FORCZ PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE » D8

COEFFICIENT OF CONSOLIDATION

COMPRESSION (NDEX » ——08
Alog, O

TIME FACTOR = —gd!:— {d, DRAINAGE PATH)

DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT IN TERMS OF
EFFECTIVE ANGLE OF EFFECT'VE. STRES?
SHEARING RESISTANCE, | 7= ¢ + o tan ¢
OR FRICTION .
APPARENT COHESION

IN TERMS OF
TOYAL STRESS

Trecy+ 0 tan

APPARENT ANGLE OF ©
SHEARING RESISTANCE,
OR FRICTiON

COEFFICIENT OF FRICTION
SENSITIVITY

(i+e)pc

-

log, o

log,,7 or loga

=4 DA EXTOMLY & 499 F MTE<<Q =

Z20r w

=

GENERAL

=3-1416

BASE OF NATURAL LOGARITHMS 2-7{83

orR Ing NATURAL LUGARITHM OF ¢
LOGARITHM OF @ TO BASE 10
TIME

ACCELERATION DUE TO GRAVITY

VOLUME

WEIGHT

HMOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (O 1S ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

-OISSON'S RATIO { | IS ALSO USED)

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

MODULUS OF C€C##RESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFF(CIENT TO BE USED WITH\VARIOUS
SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
*TO SPECIFIC GRAVITY. DEPTH AND COHESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SIOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL
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Cone Penetration Test
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Woter Levels established at time
of field investigation. Aug. 1973

NO. | ELEVATION| STATION OFFSET

759.1 413+00 19 LT
765.9 213+39 25.5'RT.
763.6 812+98 31" RT..}

CONTRACT DOCUMENT NOTE
The complete soil investigation report for this strucfure may ke
examined ot the Structurol ond Foundotions Office, Downsview,
ond at tie London Districr Office.

— NOTE —

The boundaries beiween sail strato have been estoblished only. ot

from geological evidence .

Bore Hole locotions. Between Bore Holes the boundaries ore assumed |

REVISIONS

DEZCeIPTION.

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

DESIGN SERVICES BRANCH ~FOUMDATIONS OFFICE

ADELAIDE CREEK

HIGHWAY NO 22. DIST. NO. _2
co.__MIDDLESEX
Twp ADELAIDE o1 1 CON INER & SER

BORE HOLE LOCATIONS & SOIL STRATA

SUBMD U H | CetCkED WPNO 92-77-01 |ORAWING NO
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APPROVE
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MINISTRY GF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

MEMORANDUM
1o Mr. A.P. Watt From: Structural Office
Regional Str. Plan. Engineer West Bldg.
Southwestern Region Nownsview
ATTENTION: DATE: January 31 , 1874
Our FiiE REF. IN REPLY TO
SuBJECT: Adelaide Creek Structure

in the village of Adelaide
W.P, 82-72~01, ESite 19-191

Hwy. #22, District 2 )7;5'ﬂ/c/~"0>é;dgf

Altached herewith are prints of the Preliminary
Brldde Plan Drawing D-19-191-P1 for the above-mentioned structure.

The estimated cost of the proposed structure is
$58,000.00 which includes tender, materials, engineering, .and
sundry construction.

Any comments or revisions you may have should be
submitted within four weeks.

We may change the shape and gu&ée of this pipe}
however, this will not effect the general scheme as shown on the-

plan.
'~ C.S. Grebski
Structural Design Engineer
CSG "&T!'F‘
Attached.

c.c. B. Davis

¥. Birch

AL, McKim

W, Stoyanoff
/. McFarlane
A. Rutka 7
J. Andersocn
4. Crowley
J. Harris
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s MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

MEMORANDUM
Ta: Mr. A.P. Watt From: ctyructural Office
Reg. Structural Planning Eng. Test Bldg.
Southwastern Pegion Downsview
London .
ATTENTION: DATE: February 12th, 1974 '
Our FiLeE Rer. . IN REPLY TO
SuBJECT: - Adelaide Creek Structure
in the villace of Adelaide
Ww.p., 92-72-01, Site 19-191
Hwy . Hwy. #22, District 2

Attached herewith are prints of the revised Preliminary
Bridge Plan Drawing D-19~191-Ps for the above-mentioned structure.

The estimated revised cost of the pronosed structure
is $60,000.00 which includes tender, materials, engineering, and
sundry construction.

We have sent a copy of the Preliminary Plan +o the
Hydrology Office for their comments.

C ¢. Grebski
Structural Design Ingineer
CSG: AMF

Attached

c.Cc. B. Davis
W. Birch
A. McKim
W. McTarlane
. Stovanoff
A. Rutka .7
J. Anderson
A. Crowvley
J. Harris

o



REVIZW OF DESIGN DRAWINGS: W.P

® ®

FOUNDATIONS OFFICE

o7z e

Foundatlon Report By:

Review of Deslgn Drawings By: é%£621

L] ® et e s ersecess s muan s
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W.0. coleivesfide e annca

@co e eo e e a/saae oA & a

y oo
Desizn Drawing No.'s: ......{:Zﬁ?lf./ﬂ..,... SIS
1. Does footing design comply with our report or Mo
subsequent memos?
2, If answer to 1. is No, is present design acceptable?
. Has sufficient fileld work been done? sz
L, Are estimated pile lenzths shown on Drawings correct?
If not, make a new list. NVA
5. If excavatlon of unsultable soill 1s recommended,
is this shown on Drawings?
6. Are approaches designed in esccordance with our A
report? Checx slopes and berm lengths. P/ :
7. Do you ar te any construction problems?
i,e., Adewatering, stability of temporary slopes
or exlav :
8. Summarize your comments; on separate sheet if necessary.

Drawlngs Rece'~ ,~Z;! 74

ZLAAi%//arax%@% N A e L/%“‘z7 e Al

197%
Reviewsd .3224?&?............19.??%{
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

MEMORANDUM
To: Mr, A. Rutka FROM: gt ructural Office
Mgr. West Bldg.
Geotecinical Office
West Bldg.
ATTENTION: DATE: March 4/7 4
Our FiLe REF. IN REPLY TD

SueaecT: Adelaide Creek Stru:tu.e 77-/% Y 6f

In The Village of Aw:laxide
W.P. 92-72-01, Site 19 191
Hwy. #22, District #2

Attached herewith we are submitting the final bridge-
drawings which show the foundation design for this structure.

Kindly give us yuar comments at your earliest convenience.

C.S. Grebski
Structural Design Engineer
CSG:AMF

Attached

c.c. Foundation Office

/ No  Cowannngante

Ared R/
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FOUNDATIONS OFFICE

REVIEW OF DESIGN DRAWINGS: CWB. LT TERTON
' wo. L...737. Mee8 .
Foundation Report By: ..........fT:;%.9f2¥¥§§:........

Review of Design Drawings By:

R .
60000020008 00e0 0000000000t

Deslgn Drawing No,'s: 19 .= 1.9, SHEETS | £

0 scsevessnsran sfeeeea

1. Does footing design comply with our report or
subsequent memos?

2. If answer to 1. is No, is present design acceptable?
3. Has sufficlent field work been done?

4, Are estimated pile lengths shown on Drawings correct?
If not, make a new list.

5. If excavation of unsultable soil is recommended,
1s this shown on Drawings?

G. Are approaches designed in accordance with our
report? Check slopes and berm lengths.

7. Do you anticipate any construction problems?
l.e., dewatering, stability of temporary slopes
or excavatlons,

8. Summarize your comments; on separate sheet if necessary.
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Date_May 15, 1974 , APPROVED SCHEDULE FOR (974 — 75 Page 3 of_ 19
PROGRAM OF CONSTRUCTION .
DISTRICT Neo. 2, LONDON

: ‘ ' ' " ' ~ — Date of :
Type of Tend.
‘w.P. No. |HWY. No. Ygork LOCATION Advert. Award. | open. | CONT. No.

82-72-02 22 {G.D. GB. 0.2 Mi. West of Village of Adelaide E'ly 0.5 Mi. Angﬁu%éféaSepﬁ%ﬁ%/*"Zf ’%6
92-72-01 Pav, & Incl. Adelaide Creek Bridge. f}zi-ﬁg'fi“‘} Mﬁmlbl‘?;.
: Str.
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Mr, L. E. Walker, Materials and Testing Offlce,

District Engineer, London,
London,
Mr, W, er. July 9, 1974,

W.P. 92-72-01, Highway #22,
Adelaide Creek Structure, Adelaide.

The structure drawings presented at the review meeting June 27, 1974 for the

above project indicated that a concrete collar Is to be constructed around the
pipe at both ends,

This collar preciudes the use of the clay seal at the upstreom end of the pipe
and the filter blanket ot the downstream end s recommended in the Foundation

Report,

However, the excavation and granular backfill limits for the pipe may be beyond
the limits of the collar (also high water level may be above colior). If this

Is the case, during construction it may become necessary to construct the clay
seal ond filter blanket beyond the Iimits of the concrete collar and to above

the anticipated high water level ensuring that this treatment is applied to the
exposed backfill are - at the pipe ends,

The cbove treatment is not shown on the drawings and therefore your field
staff should be made aware of this possible treatment,

We would be prepared to assist you at the time of construction to determine

the exfent of treatment if any,

JGF:hp J. G, FORSTER,

c.c.~ A, Wittenberg, SENIOR SOILS ENGINEER,
G. A. Wrot;, =
K. Selby, TGN OFFice
A, Watt, y &S‘a“\“\% )
G. A, Sutherland, {/ N\l@‘\ A
J. McKeown, ; . 3\\ W

A\ 7, AR

Fie. N SN



W.P.:  92.72.02 CONTRACT: 742117 ' HIGHWAY:

TYPE OF WORK:

Q‘.AD OFFICE REVIEW REPORT 9

BOARDROOMS: E-1 and E-2,
DOWNSVLEW, ONTARIO.

DATE: July 19, 1974

22

Grading, Dralnage, Granular Base, Hot Mix Paving, Structure

Adelaide Creek Bridge & approaches from 0.2 mile west of

LOCATION: vyillage of Adelaide Easterly 0.5 mile

DISTRICT: 2

ADVERTISING DATE: February 19, 1975

ATTENDANCE :

Jo Re Wear R. Northwood D. Hopper
J. B. Wilkes G. McClelland S. Edwards
E. Je Willis H., Chyc- H. Becker
A, G. Kelly Je. Keen A. Prakash

POINTS OF DISCUSSION:

(1)

2>
(3

(4)

Advertising to be deferred until spring of '75 (later stated to be

. Feb. 19, 1975).

Ministry is to supply metal pipe.

Detour presently designed to be paved with 2" HL 5 - Why? R. Northwood will
check with Regional M & T to ascertain if depth can be reduced to 1t

Post Review, Mr. Northwood advised this office that Regional M & T have

no objections to proposed reduction - Regional Systems Design to comment
please - drawings and quantity to be revised.

Check if detour pipes are capable of accommodating spring runoff and
further with Estimating Office what qualifications are required in

contract t» avoid placing pipes and detour in advance or end of spring
runoff.

essses /2

et oAl o?;,?

0L eSS
Msm%gﬁm 2



W.P, 92-72-02
Contract 74-117 continued...

(5) Delete operational constraint special provision.

EJW/ic E. Ja. Willis
Project Review Supervisor

ceCe J. He Blevins

A, Wittenberg for:

Je Ge Forester

L, E. Walker

G. R. Sutherland

W. Melinyshyn

G. Wrong

R. A. Verscheure

B. Giroux

J. Crannie

E. Jo Willis

M. Stoyanoff

C. Grebski

W. R. Bennett

C. Mirza +~

J. Re. Wear
Project Review Engineer
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