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FOUNDATION INVESTIGATION REPORT
For

Proposed Widening of Harmony
Creek Areh Culvert, at Hwy. #401
Town of Oshawa, County of Ontario

District #6 Toronto
W.0. 73-11004 W.P., 44-71-11
1. INTRODUCTION

A request for a foun dation investigation at
the site of the proposed widening of the Harmony Creek
Arch Culvert'ﬁ%/Highway #401, was received from Mr.

G. C. E. Burkhardt, Regional Structural Planning Engineer,
in a memorandum dated November 9, 1972. _

Following this request, a field investigation
was carried out by the Foundation Section to determine
the sub~soil conditions existing at the site. This report
containe the results of this investigation and our
recommendations pertaining to the design of the proposed

foundations.

2. DESCRIPTION OF SITE

The site of the proposed arch widening is
located in the Town of Oshawa, at the intersection of
Harmony Creek and Highway #401. The pfoposed 25 feet
widening will be on the south end of the culvert. The
surrounding area on both sides of the creek is flat.
Geologically, the site is part of the physiographic region

known as the Iroguois Plain.

ceo/2
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3. . ‘FIELD AND LABORATORY INVESTIGATION PROCEDURES

A total of two sampled boreholes and four
cone penetration tests was carried out during the course
of the field work. Boring was achieved by means of a
continuous flight hollow stem auger machine adapted for
soil sampling purposes.

puring the field work, disturbed samples were
obtained by means of a split-spoon sampler; the energy
used in driving it, conformed to the requirements of the
Standard Penetration Test. A

Dynamic Cone Penetration Tests were carried
out adjacent to each borehole and in two other locations.
Driving energy to advance the cone was 350 ft. 1lbs. per
blow. A rock core was obtained in one borehole.

The locations and elevations of the borings
are shown on Drawing No. 73-11004A which accompanies this
report.

All samples were visually examined and classified
at the site as well as in the laboratory. Following this
inspection laboratory tests were carried out on selected
samples to determine the following physical properties: -

Atterberg Limits

Moisture Content

Grain Size bistribution

_.../3
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4. "SOIL TYPES AND SOIL CONDITIONS
4.1 General

Tne subsoil consisted of a stratum of
clayey silt with sand underlain by a sand and gravel
deposit with some, to traces of silt and clay (glacial
till), which in turn was underlain by some boulders and
shale bedrock. The estimated stratigraphical profile
shown on Drawing 73-11004A is based upon this information.
From ground level downwards, the various soil types are
as follows: -

4.2 Clayey S<1lt with Sand and Traces of gravel:

) This materiai was encountered in both
boreholes, to & depth of 8 feet in B.H. #1, .4 to a depth
of 10.5 feet in B.H. #3, the latter having .. 2!ty sand
layer between 7 feet and 9 feet depth. ¥ *. . < ‘2 should
be made to the Record of Borehole sheets ror the lower
boundary elevations.

The chief constituents were silt and clay
with sand and some, to tracss of gravel. The percentage
of silt and clay varied between 32% and 54% and the per-
centages of sand and gravel varied randomly between 33%
to 66% and 0 to 35% respectively. The silty sand layer
in B.H. #3 consisted of 66% sand and 34% silt and clay.

‘ Physical properties as determined from
laboratory tests, are as follows:
Natural Moisture Content: 22% to 31%
Liguid Limit - : 21% to 28%
" Plastic Limit : 13% to 20%
The consistency may be described as firm

to very stiff.

o /4
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4.3 Sand and Gravzl with some, to traces of
s1lt and clay (Glacial till)

This material was encountered in both
poreholes. The thickness varies from 14.5 ft. to 16 ft.
Reference should be made to the Record of Borehcle sheets
for the lower boundary elevations.

The chief constituents are sand and gravel
with some, to traces of silt and clay. The percentage of
gravel varied from 18% to 59%, the percentage of sand
varied between 37% and 50% and the percentage of silt
and clay varied from 4% to 35%.

The moisture content varied from 5% to
10%.

The denseness may be described as very
dense.

4.4 Shale Bedrock

This material was encountered in both
boreholes at el. 231.4 +. The rock was cored in B.H. #1
and was found to be sound shale bedrock.
5. GROUNDWATER CONDITIONS:

Groundwater in the borings was found to be
at el. 251.0 which corresponded with the level of water
in the creek. Sub-artesian water was also encountered
in B.H. #1 at el. 243 + with a head to el. 254 some three
feet hicher than the creek level.
8. DISCUSSION AND RECOMMENDATIONS:

It is proposed to widen Highway #4061 25 feet

on the south 51de, which necessitates lengthening the

Harmony Creek Culvert by 25 feet to the south. The extension

will be of the same cross-section as the existing culvert

and can be founded on either spread footings or piles: -
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L. Spread Fecotings

Footings should ke placed at el 246.0
assﬁming a maximum bearing pressure of 4 t.s.f. Footings
should be contained within a sheet pile cofferdam driven
to el. 243.0 to provide against possible blowout due to
artesian water at el. 243.0 and should be cut off at
top of feoting level at completion of construction.

The sheeting will also ensure maximum mobilisation of passive
earth pressure to resist the horizontal thrust induced
by the arch. Friction on horizontal planes below the footings
may be based on a coefficient of 0.65.

2. Piled Foundations

As an alternative piled foundations may
be constructed. Steel H piles are considered to be the
most suitable and should be fitted with standard flange
plates and driven to bedrock. The design load can be the
maximum allowable for the particular section choszen.
All lateral forces should be taken by battered piles
including the backfill stége. Pile caps should be founded
at el. 246 and should be enclosed within a cofferdam as in (1).
Because of the thickness of sheet piling
around the joint between the new anad existing footings
and because of differential movement, it will be necessary
to construct a flexible joint between the new and existing

structures.

«../6



The field work was carried out during the
pericd of April 10 - 11, 1973, under the supérvision
of Mr. M. J. Young, Engineer, who also prepared this report.
Equipment was owned and operated by Master
Soil Investigation Ltd., Toronto.
This report was reviewed by Mr. K. G. Selby,
Supervising Foundation Engineer.

I o

M. J. Young, . Eng.

K. 4 bt

K. G. Selby,P.Eng.,

Supervising Foundations Eng.

MY/3is
June 26, 1973.
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To:

ATTENTION:

Our FiLe ReF.

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

MEMORANDUM
mr. G.C.E. Burkhardt, (2) Ffrom: Soil Mechanics Section,
Regional Structural Planning Engineer, Geotechnical Office,
Central Region, Toronto. West Bldg., Downsview.

DATE:

August 9th, 1974.

iN REPLY TOD

SUBJECT:

RE: FOUNDATION INVESTIGATION REPORT
For
Proposed Widening of Harmony
Creek Arch Culvert, at Hwy. #401,
Town of Oshawa, County of Ontario,
District #6 Toronto.
W.0. 73-11004 W.P. 44-71-11.

Drawing No. 73-11004B and Borehole Log Sheets
Nos. 5 to 8 for the above project have now been completed.

The subsoil conditions on the north side are ,
similar to those existing on the south side of Hwy. 401. The
recommendations made in our Foundation Report 73-11004 for
the extension to the south are also applicable for the proposed
extension to the north.

Would you therefore, add the attached information
to Report 73-11004 to form part of this Report.

Greskow,

For: K.G. Selby,
WG/mj Supervising Engineer.
Attach¥*
c.c, E.J. Orr
B.R. Davis
A. Rutka

R.S. Pillar
H. Greenland
B.J. Giroux
D. Gunter
G.A. Wrong
P. Lewycky
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

OFFICE REPORY Of‘.ﬂ. EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICT
RECORD OF BOREHOLE N2 5
JO8 73-11004E LOCATION Cow-ords. 15,947,550 N3 1,178,006 &, ORIGINATED 8y _PK__
W. P Lh-71-11 BORING DATE May 29, 1974 COMPILED BY W
DATUM __ Geodstic BOREHOLE TYPE _Cone Test CHECKED BY
SOIL PROFILE SAMPLES | T/ [DYNAMIC FENETRATION RESISTANCE JLIQUID LIMIT ———W
—{ = |siows/ foor __'}_j_LO- o PLASTIC LIMIT wel Z
51 o gqd = 20 LD 60 80 100 JWATER CONTENT_w | z
ELEV El% | w | &] » [SHEAR STRENGTH P.SF. wy w w, @ & | REMARKS
= . ~ e O
BEPTH DESCRIPTION S1z2] = 129 > |o unconemeo + FIELD VANE o
m., ft. 1 E2Rs g" © |e ouicx TRIAXIAL  x LAB vANE | WATER CONTENT %|
78.06f 256.1 | Ground level I = w P.C. FIGR.SA SI.CL
6.0] 0.0 ]
Probable sand
and silt 250
1 76.20 N
some grave |
|
<"\"~__N
74.16 243.3 —F e |
3.9 ] 12.8} End of Cone Test 210 1
73.75
|

20
159-5 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~-ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N© 4
. Jos 73-1100L8 LOCATION Co-ords, 15,947,58L N; 1,178,013 E, ORIGINATED BY . FX__
W.P. Li=71-11 BORING DATE May 29-30, 1974 COMPILED BY__ g
DATUM _ Geodetic BOREHOLE TYPE Hollow Stem Auger % Cone CHECKED BY
SOIL PROFILE SAMPLES £4/m JDYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ——W,
=] 2 [sLows/ Foor N € 1 M PLASTIC LimiT wel 2
Bl « 8; < 20 Lo 60 80 100 JWATER CONTENT—W = g
ELEV || w | & P [SHEAR STRENGTH P.SF. X3 | w w W @& | REMARKS
SEPTH DESCRIPTION 12> | 4] > |o unconemen + FIELD VANE o
m. | ft. x) 2" g“ & |e Quick TRiIAxIAL  x 1B vane | WATER CONTENT % ¥
78.14 256.5] Ground Level e =N 20 1o éo P.C.F.IGR 3A.51.CL.
0.0 C.0| sand, traces of “ev.
organics IE 3 X-252,8
Compact{. . Z o ° <
76.09 249.5 N 725 . 77.05
2.13 7.0 Sand & gravel : 3188 [ o5 " L
. 5 . 1
with some silt gonodl © J L 5T [ &2 ] (;H L2 3417 7
and traces of .2l 51351358 \}
py 1
clay v. densq*- =12 £3CT 210 30 47185
shale fragments s 71 ss3moA73-15 Lol B L2 119
(Glacial Till) ,°
— 6 :
70.24 230.5| Bouiders, cobbles 5,%\, 5T s o] 230 o 22 L7 2k 7
7.99 26.0| End of Borehole U IO

OFFICE REPORT O.”IL EXPLORATION

@

20
159-5 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~-ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE

RECORD OF BOREHOLE N° 7
‘ JOB___73-1100L4B LOCATION Co-ords. 15,947,572 N; 1,177,96k E. ORIGINATED 8Y _PK__
W.P. W-71-11 BORING DATE May 30, 1974 COMPILED BY___ 3
DATUM BOREHOLE TYPE _Cone Test CHECKED BY
SOIL PROEILE SAMPLES IE%/m Joynamc PENETRArlonthsjsx;rchE LIQUID LIMIT ——w,
= W 1BLOWS / FOOT 22 20 FPLASTIC LIMIT wel Z
5] o o 20 4o 60 80 100 | WATER CONTENT_w =9
ELEV 2|3 | w | 2§ % [SREAR STRENGTH PSF, we w wi | 23] rEmaRKs
. . [ e ——
DEPTH DESCRIPTION sz > 1 2] 5 o unconemen + FELD VANE e
m. | ft. xl 2| C;)‘:‘ & |e ouick TRAXIAL  x LAB VANE | WATER CONTENT %| ¥
7838 |256.5 | Ground level » s | W P.C.F.|GR.SA.SI.CL]
0.0 0.0
Probable sand
and silt 250 DN
some gravel 76.2
—
Th iy 244.2 R
3.8| 12.3{End of Cone Test 1Up/les'
240
73.2

OFFICE REPORT C‘)IL EXPLORATION

20
15¢-5 % STRAIN AT FAILURE
15




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIQ
DESIGN SERVICES BRANCH FOUNDATIONS OFFICE

RECORD OF BOREHOLE N° 8

Jos 13-1100L8 LOCATION Co-ords. 15,947,552 N; 1,177,963 E. ORIGINATED BY . PK___
. W.P. Lh-71-11 BORING DATE May_30, 197 COMPILED BY __Wx
' DATUM BOREHOLE TYPE Holliow Stem Auger and Cone Test CHECKED BY
SQIL PROFILE SAMPLES ft‘zm DYNAMIC PENETRATI?J:L{- RESIEYANCE LIQUID LIMIT ———W
=1 < |sLows/FooT 2SO PLASTIC LIMIT o | 2
8| a 8qd < 0L 60 & 100 |wATER CONTENT_w | 2 &
ELEV gly| w | & o |SHEAR STRENGTH P.SF. wp w wL @ 4 | REMARKS
. . ~ —_——O———y
SEPTH DESCRIPTION 12218 > |o unconmnen + FIELD VANE o
n ft x 3 = 3 @ QUICK TRIAXIAL X LAB VANE | WATER CONTENT %| Y
78.15] 256, | Ground Tevel b = 20 Lo 60 P.C.F.|GR.SA.Si.CL
0.0 0.0] sad Elev.
77.08 252.9 | Very loose I 55 o L. 253,1
1.0 . . g b
N 3.5 Sand & gravel s 3702 o 9 57 27 7
ik sone | BT > 2l
shale fragments— — NI L —
(Glacial Till) s ERom B KL 1L07/5"
cobbles very 210
72.72] 238, | Powlders  dense s cowntes! I oH 12 37 39 12
5.43] 17.8] End of Borehole 3.15
230
70.1

OFFICE REPOR'. SOIL EXPLORATION

20
159-5 % STRAIN AT FAILURE
10




o T

272

~—To Whitby

260 280 280
HWY 401 E. B i, HWY. £01 €81
270 270 276 —_
EXISTING CONCRETE ARCH— X”MP OSED BXTENSION ~ EXISTING CONCRETE ARCH
i A S g R
> 260 260——
B /F CONE
N e
ST TTITCiAve Y sl
siheihy RAV
250
240
PR
230 TR 230
¥ SHALE
A-A .
220 220 220
o ~ SECTIONS

SCALLE
13 5 0 10 Y‘CFT




A

8OFT.

‘Q}A

&

FLrrorosen
: B FOOTINGS / \
{%\‘ { / ' U
.. B/ 'l Ry s
1 -
VLN \/\/\
: \
I \
B0
B Y
f:rp) T
;:-Vw\i»,//

Ot ERL

.

XPEOPOSED EXTENSION

260

A

T TTCLAYEY SitT
W1TH SAND, TRACE TO

GRAVEL

REF NO. B-4-19

N

\}\\OF [P

\ STWP;.
A IDAR NN GIAAT |
Y e }\ ”~

! » 3
j ey A2 \\\ \\ \\.\
§O \ \C) F\R\
DUR H\ A l\;’&\////(
=T\
3 i
Y \\
\ ]

L1AKE ONTARIO

PLAN
IN MIUILES
1 2 3IMiles
"
LEGEND
-@— Bore Hole
—é‘} Cone Penetrotion Test
-é;— Bore Hole & Cone Test
X Water levels established ot time
= of field investigation, Anri! 1973
s Heod
Artesion Water
Encountered
NO. | ErEvATION |— SO ORDINATES
NOKTH EAST
1 256-4 15,947,336 1,177,950
2 256-2 15,947,363 1,177,954
3 256-5 15,947,324 § 1,177,995
4 256.9 15,947,343 1,177,995
— NOTE -

The boundcries between soil straio hove been established only at
Bore Hole focotions. Between Bore Holes the boundories ore ossumed
fram geologicol evidencs

REVISIONS

—

CaTE 2 DESCRICTION

SIUSTRY OF TRANSPORTATION AND COMMUNICATIONS—CNTARIG
DESIGN SERVICES BRANCH — FOUNDATIONS CFFICE

HARMONY CREEK

HIGHWAY NO 401 DIST. NO._6_ .
co ONTARIOQ City of OSHAWA o
TWP. 1oT___ CON.

BORE HOLE LOCATIONS & SOIL STRATA

DRAWING NO

73-11004 A

SUBMD M Y. [ CHECKED WEND. §4-71-11

CHECKER, 7 LWO NO 73-11004

5]
DR AWN {“T—
DATE June 15,1973
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229 220
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TwWh CF
DARLINGYON
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LAKE ONTARIO

KEY PLAN
SCALE IN MILES
1 05 0 1

LEGEND
“- Bore Hoie

~$> Cone Penstration Test

-$' Bore Hole & Cons Test

3 Water Levels estoblished ot time
M of field investigotion. MAY 1974

CO-ORDINATES
NO. | ELEVATION NORTH EAST
£ 2561 15,947,550 | 1,178,006
& 2555 15,947,584 | 1,178,013
7 256-5 15947572 § 1,177,964
8 2564 15,947552 | 1177963
NOTE:
The plete foundation invastigation report for

this structure may be exammed at the Structural
Office and Foundations Office, Downsview,

and of the_TORONTC ____ District Office.

— NOTE —
The boundarias betwean 10il straia hove been sstablished only at
Bore Hole locations. Between Bore Holes the boundories cro ossumed
from geologicol avidence .

REVISIONS

DATE Y NESCRIPTION

l]lNISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

GEOTECHNICAL OFFICE =SOIL MECHANICS SECTION

HARMONY CREEK

wicHwaY NO.__ 401 DIST. HO. _6__
co_OF ONTARIOQ CITY OF QSHAWA
TWP. [{e}4 CON

BORE HOLE LOCATIONS & SOIL STRATA

SUBMD P K| CMECREDAA | WP NO. 24-71 =31

DRAWING NO

PRAWNOL ) |CHECRED £ | WO NO 73-11004 73110048

DATE 30 JULY 1974 STE NO. ADOE DRAWING NC

aropoveD (4 7. . . | SONT.NO

W ARO-TRACK deary

s
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Mr. C.S. Grebski, S6il Mechantcs Section,
Structural Deslon Zngineer, Geotechnical Office,
Structural 9ffice, Yest Building, Downsview.

West Building, Dovwasview.
vanuary 2ist, 1875,

your memo January 2/75.

Widening of Lxisting Arch, Harmony Creek,
Highway 401, W.?P. 44-71-11, Site 22-182,
District #6, Torunto.

A meeting was held on January V17th, 1975 4n our
Section to discuss the dewatering requirsments and {ntermedfate
conditions for bhackfilling on efther side of the concrate arch
during construction.

Those present were:

W.M. McFarlane -~ Structural Design Section
HeS. Bawcutt - Structural Desfon Section
¥. Devata - S211 Hechanics Section

It was concluded that due to the very dense subdsoil
conditfons at or helow the footing formation level, 4t will be
- extremaly difficuit to drive the steel sheeting to a sufficient
depth to prevaqt ‘boiling' of the Toundation base natertial.

Cnnéitignsware such that §t will be necessary to place
2 _concrete foundation seal underwater to vresist any possiple uplift.
Hr. HcFarlane agreed that necessary revisions will be incorporated
in the contract documents so that the Contractor is aware of thess
conditions. The Desfgner has alveady taken fnto consi{deration the
intermediate case of backfillinc on efther side of the concrete
arch and the structure elements wil! be safe during construction for
this condition.

This Section will update the foundation drawings and the
originals will be submitied 1o your office very soon.

M. Devata,
Supervising Engfineer.
MD/ma
¢.C. W.M. McFarlane
H.S. Bawcutt
Files
Documents



MINISTR" OF QANSPORTATION AND‘COMMUM,E*CADNS, ONT/ARIO e

MEMORANDUM
To: Mr. C. G. E. Burkhardt . FROM: 9511 Mechanics Section -
Regional Structural Plamning Engineer Downsview :
Central Region ~ Toronto
ArtenTion: W, W. Kulmatickas Dave: June 21, 1974
Qur FILE REF. IN REPLY TO
SusuecT: Widening of Hwy. 401 {(North Side)
Harmony Creek Arch.
Hwy. 401
District #6 — Toronto
W.P. 74-11022  ~= W.P. 44-71-11
73-11004"

We have completed the field work on the North Side of Hwy. 401 -
for the above project, .

The Subsoil conditions on the north side are similar to those
existing on the south side of Hwy. 40l and contained in our
Foundation Report 73-11004. The recommendations made in our
report 73-11004 for the extension on the south side are appli~
cable for the proposed extension on the north side also.

Borelog Sheets for the additional boreholes put down at this
location and a revised foundation drawing will be forwarded
to you in due course as an addendum to our report.

This letter should be attached to Foundation Report 73-11004
and forms part of it,

AR AL A

A. Prakash
AP:mt Senior Engineer

c.c; E. J. Orr

i' §At2:ViS for: K. G. Selby
R. S. Pillar Supervising Engineer

H. Greeland

B, J. Giroux

D. Gunter

G. A. Wrong

P. Lewycky

Files L Covnn
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