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POUADALTION INVESTIGATION REFPORT
Por

Froposed Widening of Existing
s8 Structure at the Crossing
7ye #401 and Ritson ioad, City
shawa, County of Ontario’
Toronto) Site #22-179
VP, 44-71--09

1. IHTRODUCTION

The Foundations Office was requested to carry
out a subsurface investigation at the crossing of Huwy.

#401 and Ritson Road in the City of Oshawa, County of
Ontario., This investigation is related with the proposed
widening of the Ritson Road overpass structure to accom~
modate six-~lane traffic on Hwy., #401. The request was
contained in a memo to this office from !Mr., G.C.E. Burkhardt,
Regional Structural Planning Engineer, Central Region, |
dated December 11, 1972, Subseguently, this office carried
out an investigation to determine the sub-seoil and ground-
water conditions at this site.

This report presents the factual information
obteined from this investigation together with recommendations
pertaining to the design of the foundation widening and the
stability considerations associated with the approach embank-~

ments.
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2. DESCRIPTION OF SITH

The site under investigation is located at the
crossing of Hwy. #401 and Ritson Road in the City of Oshawa,
County of Ontario., This area is flat to undulating in
reliel between elevations 320 and 334, with the exception
of Hwy. #401 which is carried on an embankment approximately
10 feet above the surrounding terrain. This area has been
developed for residential and commercial purposes.

Physiographically, the site is located with the
region known as "Iroquois Plain", This region was inundated
in late Pleistocene times by a body of water, known as Lake
Iroquois. Across Ontario County, the Iroquois FPlain has a

. fairly constant pattern of drumlins and clay plains. The
01ld shoreline of Iake Iroquois is marked by cliffs cut in

the $ill plain or gravel bars across the valleys.

3. FIELD ANMD LABORATORY WORK

Four sampled boreholes each accompanied by a
dynamic cone penetration test, were put down at this site.
The borings were advanced by means of a continuous flight
auger machine adopted for soil sampling purposes.

Samples of the subsoil were recovered at required
depths in a 2" 0.D. split-spoon sampler which was hammered
into the soil in accordance with the specifications for

. ' 'the Standard Penetration Test. The same method was used
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‘ to advance ths dynamic cone penetration tests.
The locations and elevations of a2ll the borings
were surveved in the field by persomnel from this Office;
hey are shown on Drawing No. 73-11051A, together with
estimeted stratigraphical sections acrosg the site.

A1l sanples were visually examined and identified

P

in the field and subsequently in the laboratory. TFollowing
this laboratory testing was carried out on selected repre-—

entative samples to determine the various physical proper-

2]

ties; namely,
Atterbers Timits

Natural Moisture Contentis

Grain-Size Distrubitions
‘ The results of the laboratory ~ -~ting are plotted
on the Record of Dorelog sheets and g . ..».: ¥ on Figures 1

and 2, all contained in the Appendix ¢z uais report.

4. SUBSOIL CONDITIONS .

£,1) General

Tne predominant stratum at the site is a heter-
ogensous mixture of silty sand to sandy silt, gravel and
clay of glacial origin, which is found underlying a thin
layer of £ill material or topsoil cover, Its thickness

N
ranges from 28 to 32 feet. Underlying the glacial $il1l is
a deposit of silty clay up to 14 feet thick, followed by a

- stratur of sand with traces of silt.
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The pouwndaries of the various deposits are
shown on the accompenying Record of Borehole sheets. The

stratigraphicel sectiions shovn on

L‘J

rawving Ho, 73-11051A have
been inTerred Tfrom this data. From ground surface dovnwvard,
the verious deposits are discussed in detail in the sub-

sections to follow.

4,2) Fill Material

Fill material was encountered at B.H. #4. Its
thickness is 4.5 feet., The fill material is a brown clayey
gilt to silt with some sand and gravel and traces of organics.
I+ is believed that it is the backfill material to the footing
excavation for the existing bridge. The standard Penetration
Testing carried cut within the fill material gave 'N' values
ranging from 2 to 8 blows per foot. DBased on these values,
it is estimated that the fill materiel was not well compacted.

[

eneous Flixture of Sandy Silt to
and, Gravel and Clay (Glacial Till)

I
N
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Directly beneath the fill material where it
exists, OTr bpelow a thin topseil cover (approzimately 8 inches
thick) elsewhere, is the predominant stratum. It consis
a heterogeneous mixzture of sandy silt to silty sand, gravel
and clay of glacial origin, The thickness of this deposit
ranges from 27 feet (B.H. #3) to 32 feet (B.1. #4). The

grain size distribution curves for samples of this stratum
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B

Standard Peretration Testing carried out within
this stratun gave 'I' values ranging from 57 blows/foot to
100 blowsfor 3 inches. I1 is estimated tha%t the glacial

£i11 is in a very dense state.

4.4) Silty Clav with Traces of Sand

This cohesive deposit was found underlying the

lacial +il11 stratum at all of the boring locations. " Ii

o9

wvas fully penetrated at only two boreholes (B.H.s #2 and #4),
vhere its thickness was found Yo be up to 12 feet. Atterberg
ITimit testing was performed on samples of this deposit. The
results, which are shown on the individual Recoxrd of Borehole
sheets as well as plotted on the Plasticity chart (Figure

Yo. 2), are tabulated below:

Range Average
Iiquid Limit (W) 7 % 35--42 (37)
Plastic Iimit (V) % 18--24 (21)
Hatural Hoisture Contents (VW) % 15--24 (19)

Baged on these results, if is inferred that this
cohesive deposit is inoxgaenic and of intermediate plasticity.

Standard Penetration Testing carried out within
%his stratum gave 'H' values from 56 to over 100 blows/foo%.
It is estimated that the consistency of the silty clay is

1874,

¥
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4.5) Sand with Traces of S5ilt and Gravel
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ané 4, underlying the silty clay stratum. It was not fully
renetrated at either of the bvoring locations., The grain
size digtribution curves for seamples of this granuler

igure 3. Standaxd Penetration
Testing was carried out within this stratum. The results,
vhich are rlotted on the Record of Borehole sheet, gave 'N!
values ranging from 62 to more than 100 blows/foot,. t is

estimated that the relative density of this granular deposit

is very dense,

5. GROUIIDUATER CONDITIOKS

The groundwater conditions across the site during
the period of the investigation (July, 1973) were observed
by taking vater level readings in the open boreholes, These
readings are plotted on the Record of Borechole sheets and
Drawing Mo. 73-11051A, The observations indicated that the

r level in the open boreloles varies between ele-
vationg 320.7 and 321.7, corresponding to levels of from 1.5

to 2 feet below the existing ground surface,

6. DISCUSSIONS AND RECOMMEZITDATIONS

6.1) General

It is propused to widen the existing overpass

sing of Hwy. #4031 and Ritson Road, in
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the City of Oshawa as part of the planned widening of Hwy.

#4023 in this area. This congtruction will require that the
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existing overpass structure be extended by some 19.5 feet

on each side of the structure.
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frame structure, According %o available information, this
structure is supported on spread footings founded on elevation
317.4. The profile grade of Hwy. #401, in the vicinity of

the crossing will be at approximately elevation 341. The
approaches are up to 19 feet above the existing grade of
Ritson Road.

Visual observations indicate that the structure
and the approaches‘are performing satisfactorily.

The subsoil at the site conzists of up to 32 feet
of very dense glacizl till underlying by a siliy clay stratum
vhich is, in turm, uncderlain by a deposit of saﬁd.

The recormendations pertaining to the design of the
footing extensions and the stability considerations associated
with the approach embankments widening will be discussed in
the subsections to follow.,

-

£,2) Poundations -~ Abutment E

xtensions

e

The propoged abutment extensions may be founded
on spread i12otings located within the very dense glacial
$i11 deposit at the same founding elevation of the existing
abutments (317.4). At localized areas within the proposed

— T s . .
abutment extension, backfill material to the excavation for
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the existing abutnents may extend below the above~
mentioned founding elevation. If such is the case, it is
recomnended that the £ill material be completely sub-excavated.
Yhe sub-~excavation so formed should then be brought up to
icn level by placing nmass concrete. Spread
footinzes founded as recommended may be designed using an
allowable bearing values of up to 4 t.s.f.

The base of the footing excavations will be below
the groundwater level recorded during the psriod of the
field investigation (July, 1973). Groundwater seepage into
the excavations can be anticipated. The subseil is of
glacial origin end the matrix contains some clay binder. It
is believed that the seepage can be handled by emploving
oﬂdlnary pumping methoedg.

Settlement of the subsoil induced due to the
footing pressure will be elastic in nature, This seltlement

should not exceed one half of an inch and should teke place

during or impediately following the construction period. In
< >
ordexy o accommotate any possible differentiasl settvlements

between the existing abutment footing and the extension, it
is recommnended that an expancion joint be provided detween
these two elenents,

The rigid walls of the extended portion of

L

abutments should be desisned using a coefficient of earth

3

L)
H

pressure at rest (¥0) of 0.5 for the granular backfill

material placed behind the walls.
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In determining the latexal resistance of the

a coeriicient of friction of 0.7 between the
rough concreve suriace and the granular glaclal till nay
pe uscd,

In order to relieve the buildup of excess hydro-

static pressure behind the abutment extensions suitable
drainage measures should be prouvided., Backfill behind the
wvall should be carried out in accordance with current ¥.T.C,

practices.

5.3) ‘tunroach Embanlments

The approach embaniments will be widened by
approxinately 20 feet on both gides. The widened portions

T the £ills will be stable provided that:

\./
;]
ot
AV
e
jol)
K
Qs

»
l..:-:
[}
ot}
e}

k3
[
n
I
]
O
8
o]
]
(o]

3
(]
o)
B
jol]

ii the topsoll along the slopes of the existing
embaniment be stripped and the new f£ill be
properly keyved to the existing embanlment

in accordance wiigl
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The foundation subsoil isg competent, therefore
no long termm settlement is anticipateé due to the induced
loads of the approach fills. However, compacted fill
material mey setile due to ilts own weight. For estimating
purposes, it may be assumed that the new £ill will settle
as much as 7 per cent of the total heizght., It is believed

that the majority of this getflement will take place shortly

B
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO

OFFICE REPORT ‘sou EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N9 1
JOB 73-11051 LOCATION Co-ords, 15,946,142 N; 1,172,281 E. " ORIGINATED 8Y CSP
WP hb-71-09 BORING DATE  July 12, 1973 COMPILED BY CSP~ ..
s RV
DATUM_ Cecdetic BOREHOLE TYPE Auger and Cone Test CHECKED BY .
SCIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE |LIQUID LIMIT ——W
- W BLOWS/ FOOT e e HPLASTIC LIMIT e W | =
51 . g1 a 20 40 60 80 100 JWATER CONTENT—W | S @
ELEV £jw|w || & [SHEAR STRENGTH P.SF. wp w W | @85! KEMARKS
DEPfH DESCRIPTION 121> | ¢ > | © UNCONFINED + FIELD VANE ) e
el 217 | F] U |e ouick TRIAXIAL X LAB VANE | WATER CONTENT %} Y
323.2 ground Level w By 10 20 30 P.C.FIGRSASI.CL
— -— lopsoil 15 —— 21.h
o 320 B +’
- ] U
Het.mixture of sandy |' - 1485 1A T
541t to silty sand, |- o288 0B
gravel and clay. : B B S -
°' L, 1ss [lo 310 o] 9l 38 9
‘e SS | 6
(Glacial Till) > =
S lé 18s |70 ' o PS 42 28 5
b
-0 300—-
Brown-~Grey Ke . s
295.2 Very Dense |;°, 719
28.C V7,
Silty clay, traces / 8 ;85 | 71 °
of sand. ? 29
/ G 88 [ HOo—t—
Grey ’
281.7 Hard // 16155 158 e
41.5| End of Borehole 28

20
159-5 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

SOIL EXPLORATION

DE3IGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 2
JOB__73-11051 . LOCATION___ Co-ords. 15,946,261 N; 1,172,246 E, ORIGINATED BY _CSP___
WP hh-71-09 BORING DATE _ Juiy 13, 1973 COMPILED BY__CSP.
-
DATUM Geedetic BOREHOLE TYPE Auger and Cone Test CHECKED BY _‘;.4.._*”-.___-___
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIi..!7 ———W0
= e BLOWS/ FOOT e FPLASTIC LIMIT — —Wp v bas
&l 81 g 20 40 60 B0 100 [WATER CONTENT. W 39
ELEV & w w v bw SHEAR STRENGTH P.S.F. We w w o uwr § REMARY,
: . R L ——
DEPTH DESCRIPTION S1E1 > €] > ]o unconrned + FIELD VANE a
’ = Z| " A1 W |e ouick TRIAXIAL  x LAB vaNE | WATER CONTENT %} ¥
323.3 | Ground Level v @4 v 10 20 2% P.C.F.{GR.SA.SI.CL.
f— —JTopsodl— - = Y ¥ 321.3
..;fA ] =
Het.mix.of sandy silt|®; J-L-|88 4921 320 1 o7
¢ 12 [8s Nhook" ’ 168
ffo silty sand,gravel )
and clay. tel3 Jss (6 o 9 39 k2 10}
Ao
(Glacal Ti11) o H85ea] 31
Y
'Y T S TIOTIAAY ol P,
Brown-Grey . ;1‘.
"A'-, 5 S L8 A, rj" o 6 hh 36 ]l!
Very Dense .: o 30C
i 7SSO
.Q.b
294 .8 e
28.5 | Silty clay, traces
1 of sana, Y2 Z B TSShEL . o "
{ 2
288.3 Grey Hard % 9
35.0 “9 88 o7

Sand, traces of silt )

and gravel,
28

Grey

271.8 Very Dense  ['.- 10188 [ 6 ol 193(6)

OFFICE REPOR‘

51.5| End o'f Borehole 274

20 ’
1545 % STRAIN AT FAILURE
10




OFFICE REPORT. SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 3
Jos 73~11051 LOCATION Co-ords. 15,9h6,2hh N; 1,172,190 E. ORIGINATED 8Y 5P
W.P. Ll-71-09 BORING DATE July 13, 1973 COMPILED BY csp
N7
DATUM Geodetic BOREHOLE TYPE Auger and Cone Test CHECKED gy_g_;i,_/-_;__‘__
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE |LIQUID LIMIT ——W,
= & 1BLOWS/ FOOT PLASTIC LIMIT wel 2
ol o 81 & 20 4o 60 80 10 Jwarer CONTENT_w | X
ELEV a ulw u v [SHEAR STRENGTH P.S.F. Wp w ___:'/L @i § REMARKS
DFPTH DESCRIPTION H1Ep -1 8 ~ }©O UNCONFINED + FIELD VANE o
- @l 2| " g 2 le QUICK TRIAXIAL % LAB VANE | WATER CONTENT %} ¥
323,2 Ground Level v & " 10 20 30 P.C. F{GR.SA.SI.CL.
— — fopseit- — — -——.'4_51 ¥521.7
. : 320 f D ;
Het.mix.of sandy silt 1 [ss [95 “ ‘\
ito silty sand, gravel| -1 2 55 [ &0 ] o
and clay. 5 3 158 111z 7
(Gracial Ti11) 4 N EERRES BT o h7 42 33 8
5 18S n8o
Brown-Grey S
oo L6 88 1%L o p6 39 29 6
v 300
: Very Dense "8
296.2 Lo 7 1SS 1105
27.0 | 8ilty clay, traces /
of sand. / 5 185 151 . o 4
Grey /—/ 290
286.7 Hard g | ss |12k o -
36.5| End of Borehole
280

20
1549-5 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO
DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N° 4
JOB__ 73-1105) LOCATION Co-ords. 15,946,124 N; 1,172,233 E. ORIGINATED BY __CSP
o W.P.__ 447309 BORING DATE _ Juiy 15, 1973 COMPILED BY__ CSP
DATUM Geodetic BOREHOLE TYPE Auger and Cone Test CHECKED BY . s,
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE FLIQUID LIMIT ———W
: — W lBLOWS/ FOOT e IPLASTIC LIMIT wel &
51 . 81 & 20 o 60 80 100 JWATER CONTENT._w 32
ELEV glw| w | ot & [SHEAR STRENGTH P.SF. wp w w, % &1 REMARKS
| e e |
SEPTH DESCRIPTION 12l > | €] = |o unconmmeo + FIELD VANE o
el 2| " g Y | e QUICK TRIAXIAL  x LAB VANE | WATER CONTENT %| ¥
322.7] _ Ground Level o =8 10 20 30 lp.c rlGR.SA.SI.CL
i OGRS, o — -
PRIt F Ol ¥320.7
Cléyey s%ilf,::gand & gr 320 =
113.2] Brown Soft. 1881 4 Nl
L.5 R Tl
e 1 2 [8S | 58 O fi—
Het.mix.of sandy silt|. -
to silty sand, gravells |3 ]85 | 69 o
C b . 32
and clay. .,o'_ e OS] 3 "yl cing o 6 L3 39 12
{Glacial Ti11) Y2185 1 8e
Lo lb 183 | e
z Broun-Grey o’ 300
o] ’> .
’ 5 Very Dense a2 7 185 59 ) o 1h LO 36 10
o .t
-
> 290.7 yp 8 18s 1A
w 290
- 32.0|511ty clay, traces /
8 of sand. /
p-l Grey Hard 9 18§ 1159 X
o 278.7 /, 280
& L}.0[Sand, traces of silt
[~ 4
and gravel. .
5 Gr :
= €, .t
w 271.2 v Very Dense L .§10 1838 [1=0 o o9k (6)
e} £1.5| End of BHorehole . 270
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CO - ORDINATES

NO. | ELEVATION ~ORTH TAST

1 323-2 ]15,9406,142{1,172,281
2 323-3 [15946,2611,172,246
3 3232 [15,946,2441,172,190
4 3227 [15,946,12411,172,233

— NOTE —
The boundories batween soif strato have been estcriished oniy ot
Bore Hole locotions. Betwean Bore Holes the boundaries are assumed
from geologicol evidence .
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Ministry of

Transportation and Structural Section,
Central PRegion,

3501 Dufferin Street,
Downsview, Ontario.
M3K 1N6

Telephone: 248-3097

Communications

July 24, 1978

Mr. R. Dupuis, P. Eng.,
Design Engineer-Roads,

Viorks Department,

Regional Municipality of urham,
Box €623, 105 Consumers Drive,
whitby, Ontario.

LIN BA3

RE: Ritson Rcad Overpass,
Propcsed Lowering of Profile on Ritson Rd.,
w.p, 44-71-09, Site 22-179,
EHighway 401, District 6

Further to our discussion, please find enclosed M,T.C.
recommendations for frost protection of the abutment
footings at the Ritson Road Overpass. This detail was
prepared by the M,T.C. Scil Mechanics Section. They
indicated to me that the layver of sand over the styrofoam
could he substituted with granular 'A' if proper care is
taken when placing the granular so as not to damzge the
styrofoam, The suggegted vlacing a thin layer of sand
over the styrofcam before the granular is placed.

Then your Regicn prepares the contract documents for the
de, would you please ensure that this
aetail is included. The detail will apply for the full

length of the abutment footings.

If further information is reguired, please do not hesitate
to contact this office.

Yours truly,

OH Aye

Encl. Structural Supervisor,
for:
G.C.E. Burkhardt,
?ead,
c.c. . Devata
W. Lan¥inen
A, FcXillop /
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7540-1318 (10/78)

To:

v v
memorandum

Ontario

Mr, M, Devata, Date: 79-07-=17
Soil Mechanics Section,
Central Building, Downsview.

Central Region

RE: Ritson Road Overpass,
Proposed Lowering of Profile on Ritson Road,
Site 22-179, W.P. 44-71-09,
Highway 401, District 6 =~

This will confirm our discussion of 79-07-16 regarding
the above proposal.

As discussed, there is a problem to do with minimal
vertical clearance through the above structure under
Highway 40l. The solution to the problem is to lower

the grade of Ritson Road through the structure. When

the grade is lowered the earth cover for frost protection
at the abutment foundations will be reduced to something
less than the desirable 4' minimum. In the worst
situation the cover will be 3.25 ft. from base of

" foundation to top of concrete gutter.

You indicated that the reduced cover was uicceptable,
providing the foundations were insulated with a layer
of styrofoam.

The contract for the lowering of Ritson Road will be
prepared and administered by the Region cf Durham.

We will therefore have to provide them with the necessary
details and specifications for the foundation protection
schene.

Could you please provide details showing the thickness of
the styrofoam, the location where it should be placed and
any specification that might be required either for the
material or the method of installation., The information
can then be forwarded to the Region of Durham.

For your information 1 have enclosed a sketch showing
the minimum cover situation.

Since the Region of Durham wish to call the contract
Fall, an early reply would be appreciated.

S H |

DHB:g] D.H, Bye,
Encl. Structural Supervisor,
for:

G.C.E. Burkhardt,

c.c. W. Lankinen Head, Structural Section.
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