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W. A, TROW, M.ASc., MELC., P.ena.

WILLIAM A. TROW AND ASSOCIATES LTD.

SITE INVESTIGATIONS
LABORATORY TESTING
SOIL MECHANICS CONSULTATION

1850 JANE ST,
WESTON, ONT.
CH. 1-4644

Projects J9G8 November 21, 1962

¥r. A, Butka, P.Ing.,

Materials =znd Research Engineer,
Department of Highways of Ontario,
Parliament Buildings, Toronto

Attention: ¥r, A.G, Stermac, P.Eng.

Re: Foundation Conditions
La Rue MNills Road Underpass
I{WQ 401, WOPD #175'“61 \

Dear Sirs:

In conformance with your written authorization of October 18,
1962, we have completed an investigation of foundation conditions at
this county road crossing of Highway 401.

Our observations and recommendations arising out of this survey
brier.y are as follows:

1) The site is underlain by deep deposits of stiff modified
lacustrine clay and medium dense sand. The sand underlies the clay in a
deep bedrock depression under the north half of the highway crossing.
Bedrock, generally consisting of very hard granite gneiss, ranges in
depth from approximate El 243 feet under the south half of the bridge site
to B1 188 feet under the northwest portion of the nighway crossing. The
subseil stratigraphy and estimated bedrock confimration along the length
of this bridre site are indicated in Dwg, 1 and in the data sheets for
the borings.

2) Two foundation proposals are indicated for this underpass
gtructure. One involves the use of simple footings exerting a net bearing
pressure of 4000 psf to ths soil. The other proposal is to support the
structure either on H piles driven to bedrock or, ~ under the deep north
half of the crossing, -~ to drive Frankl itrpe compression piles into the
upper levels of medium sand existing below D1 240 feet.

The permissible load for an H pile on bedrock will be equal to
its safe structural capacity when considersed as a short column. The maximun
bearing strength ¢f the bedrock should be well in excess of 13,000 psi, the
observed loazd test failure stress for H piles bearing on Dundas Shale in
the Port Credit area.
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« The safe load of g Franki pile with 3 foot diemeter base
should at least be equal to 100 tons. This compression pile scheme
probably is less acceptable, since it requires the use of preaugered
holes %o avoid disturbing the clay.

3) No embankment stability problem is envisaged at this
highway crossing. The shear strength of the clay is more than
adequate to support the highest embankment fill load safely,

4) Approximately 5 inches of long term settlement has been
computaed under the weight of £ill at the north abutment; +the embank-
ment height is greatest at this location. Biperience indicates that
the lorng term movement probably will be much smaller than this estimate.
The settlement of the south approach - will be less than this value
because the height of approach fill is not so greas.

5) We sse no cbjection to the use either of the multi span
open structure indicated in the preliminary bridge site location plan
or to a esingle span structure. Smaller total and differentisl settle-
ments should occur with the gingle span closed abutment scheme.

The factual information and soil mechanics reagoning, which
form the bases for these commenis and recommendations are considered
under the sections that follow.

® s1r®

The site of this ocounty road crossing of Highway 401 lies near
the northeast end of an open section of pasture land, The instasllation
of the overpass will result in a localized straightening of La Rue fills
Road, which follows a very winding path through the woods northward from
Highwey 2.

The north half of the crossing site is covered by brush growth
and 1t is sbout 6 inches under water. Tarther to the scuth and north
the ground rises well above this marshy ground. The land to the north is
well drained and is covered by pine and other similar trees, The soil
expcsed in this area is sand and gravel,

A bedrock outorop exists about 100 feet northeast of Station
17400, at the north end of the site. Massive bedrock also rises above
the meadow on the east side of La Rus Mills Road and about 50 feet sast
of borehole 5,

A small cresk traverses the north end of the site sbout 500 feat
to the west of the oroseing., It is understood that there is no flooding
of consequence in this stream.

Typical views of the construction area are indicated in the
‘ atteched photographs.
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GEQLOGY AND SUBSOIL

According to Chapmen*, the sediments in this area were laid
down during the Champlain sea invasion in the valleys between granite
knob outcropprings. However, the material at this site does not have
the characteristic appearance of a marine deposit. Although unstrat—
ified, the clay above o depth of about 20 feet contains streaks,
pockets and intrusions of fine sand or silt. At greater depths a
definite stratification or varving was noted, although in some instances
the individual layers of clay were distorted and tilted. Pockets of clay
till were noted in the lower mass of clay.

In view of these observations, the deposit is believed tc be of
fresh watez lacustrine origin, and probably modified by minor glacial
action,.

The sand below this clay mass contains some thin beds of clay
and; at a depth of about 50 fest or El 225, appreximately, under the north
end of the site, a thin layer of well-graded sand and gravel was
encountered. Gradings of the sand and of this dense well-graded sand and
gravel are indicated in Dwg. 7.

A description of the subsoil at each test location is contained
in the stratigraphical profile of Dwg. 1 and in the data sheets for the
five borings. A record of laboratory tests is also presented on each of
these sheets. Since this informotion is self explanatory, no purpose is
served by a written repetition of it in this report.

Routine laboratcry tests were performed on the clay, in order to
asgist in the appraisal of its bearing capacity and compressibility. In
general, the results of undrained triaxial shear tests are in accord with
the results of in situ vane tests or the stirengths generally are of the
order expected for the respsctive moisture and Atterberg limit measurements
of each test sampls.

However, the strengths obtained on samples from a depth of 13 feet
in hele 5 and 6 feet in hole 1, ars much lower than was expscted from visual
axamination and froa the resistance offersd during sampling. It is con-
cluded that these test results represent an undsrestimate of the in situ
strangth of the clay. The vecord of shear strength with depth is surmar—
ized on Dwg. 1.

Ore consolidation *tast was performed on a sample of less - #F
clay taken from a depth of 13 feet in hole 1. This sample was chosen
because it is located in the ares of highest embankment £ill and its result
should provide a conservative basis for estimating settlement. Similar
sof'fer material was encountsred helow 20 feet in hole 5, but the embankment
height is not so great in that arsa.

* "Pre Physiography of Southern Ontario" - Chapman and Putman
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Bedrock at this site was proven or reached in five berings and
three probed locztions. It consists generally of extremely hard granite
gnelss, although soms ancient greywacke was found overlying this Pre-
cambrian dseposit in hole 2. The additional wash boring probes wers in
the north half of the site, since marked variations in bedrock level
were noted in this area. If end~bearing piles are to be used, some
indication of this variation was needed. Many more probings would be
required to outline the bedrcck configuration exactly. Such a program
was considered to be an uneconomic undertaking for this investigation,
because, even with many probings under each pier and abutment position,
there would be no positive guarantes that some of the piles did not bear on
the sdge of a steeply inclined bedrock slope. 4n opinion on the satisfactory
seating arrangement of the piles can best be obiained by carsful examination
of the refusal pattern obtained after the piles are driven.,

DISCUSSION CF FOUNDATION REQUIREMENTS

a) Bearing Capacity - As indicated in the opening statements
of this report, at least two foundation alternatives are available for
this bridge crossing of Highway 401, One of these incorporates the use of
simple footings bearing near ths top of the desicecated crust of the thick
clay deposit. The recommended bearing level at each test location is
indicated on Dwg. 1 and the safe net hearing value to apply at this level is
4000 psf. This limiting pressure is determined from the expression:

foi
F

wheres C = 2000 is the estimated average shear
strength within the zone of
influsnce below the recommended
vearing levels. 1In some locations
C is greater than 2000 psf.

N is a bearing cspacity factor equal
approximately to 6 for the footing
shape and smbedment conditions
aprlying

F= 3 is the recommended factor of safety
for stability.

The settlsment resulting from this stress application should be less
than 1 inch for those footings located well clear of embankment £ill. The
settlement of footings burizd in the embankment approaches, howsver, will be
determined by the fill,

No particular ezcavation difficulty is envisaged when digging to
Tocting level at the various pier and abutment locations. The swampy area
should, of course, be drained prior to construction and even after this is
done some seepage will pass through thin seams and partings of the upper

layer of sand and clay material. This will occur, not only in the swampy area,
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but also in the vicinity of holes 4 and 5 where a high ground water
table was noted. This small seepage of water can be directed to Sunps
in the excavation for disposal and therefore it will not hinder con-
struction operations.

) It is quite conceivable that soil of satisfactory bearing
will be revealed at slightly higher levels than are indicated on Dwg. 1.
In order to take advantage of this possibility, a careful examination of

each excavation should be made by a soils engineer as digging operations
proceeq,

The other alternative for bridge support is to use piles, either
end-bearing on beirock or on a densified base in the stratum of sand below
El 240 feet, In the former instance, H piles are recommended and the
permissible load that may be applied to them will be determined by their
safe stmctural capacity when considered as short columns. As indicated
in the opening paragraphs, the ultimate capacity, in bearing, of the hard
granits gneiss bedrock is believed to be well in excess of 13,000 psi.
This was +he measured load test stress on six 12BP53 piles when they began
to penetrate into the Dundas Shale underlying the Port Credit waterfront.

A careful examination of the refusal pattern of H piles should
be made after the driving program is complete, particularly in the deep
valley section around hole 2. This refusal pattern should be the best
indicator of the proximity of a pile to the edge of a buried bedrock cliff.

If desired, the use of long piles under the north half of the
structure can be avoided by installing Franki-type compression piles in the
sand stratum just below El 240 feet. In order to minimize disturbance to
the overlying clay, the shaft should be installed in a pre—augered hole.

The medjum sand below the clay will be compacted to a dense condition during
the formation of the Franki bulb. A very light driving energy should be
used in the development of the shaft in order to avoid disturbance to the
clay. The last 5 feet of pile above the sand should be driven through the
clay, Since otherwise, water will tend to »ise in the augered hole and

make concrete placement difficult.

This same method, involving caissons to rock, could be used for
the Southerly portions of the bridge. In all instances, it may be necessary
to provide casing in the upper levels of the borings to support seams and
layers of running sand.

The safe capacity of a compaction pile, with a 3 foot diameter
bearing surface or. the consolidated sand, is estimated to be at least equal
to 100 tons, This estimate is confirmed in an approximate manner by the
Terzaghi expression*

Q = Av(0.33 + D) %

% "S0il Mechanics in Engineering Practice", Pg. 172 ~ Terzaghi and Peck
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. where: A is the end~bearing area in square feet
of a bass of diameter B = 3 fest

Y is the effective unit weight of the soil
taken here to be equal to 70 pef

N is a bearing capacity factor assumed
equal at least to 100 after the sand has
been compacted.

D is the depth of the bearing surface

= 40 feet
F=3 is the recommended safety factor.
2) Embankment Stability - Since the undrained shear strength of

the soil is equal to or in excess of 1000 psf, no embankment stability
problem exists at this location for the fill heights proposed, It is
recommended, however, that the softensd venser of organic materials be
removed from the low swamp area of the site before fill is installed., The
thickness of this organic soil is in the order of 4 feet,

3) Embankment Settlement — In view of the variations in the strength

of the clay at this site and the prominsnce of silt below a depth of 20 feet,
. estimates of settlement of this structure must necessarily take an approz-

imate form. A detailed computation of settlements at various locations under

the bridge and adjacsnt embankments may be misleading, since it would imply

an accuracy which is not necessarily present. It is proposed, therefore, to

examine the settlement problem in a general manner initially in order to

determine, in fact, if a problem does exist.

Since the thickness of the clay below footing level is more or less
uniform across the bridge site, the amount of settlement to be experienced
will be determined by the height of the approach £ill only. At the north
approach, the £ill is in the order of 28 fcet high; at the south side the

embankment height is about 18 feet., The worst abutment loading condition,
as regards settlement, occurs when the f£ill spills through, in an uninter—

rupted manner, toward the adjacent pier. Recent compptations6 made for
another project, indicate that the stress on centre line_ at 20 feet, -~ the

approximate mid depth of the clay stratvm, - is about 7 of the full
embankment weight. For an embankment 28 feet high, gnd ' a fill unit weight
of 125 pefy this average stress is approximately 3000 psf. The stress

at a corresponding depth undser the cenire of a solid abutment, where the
fill is entirely retained, is reduced to approximately 50 percent of the
full embankment weight,or in this instance to gbout 1800 psf.

A small increment consolidation test on a sample of Weakgr.c}?y
from a depth of 13 feet in hole 1, indicates a modulus of compressibility, Mv,
equal to .0036 Sq.ft./kip, The average modulus of the entire clay mass,

. ¥ "Settlement Study - Dingman Creek Road Overpass - W.P. 22-59-1, July 20,1962"
W.A. Trow and Associates Ltd.
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having regard for the generally stiffer soil condition and the silty
nature of the ground at greater depths, is sstimated conservatively 4o
be 003 sq.ft./kip. The anticipated consolidation settlement under the
centre of the abutment, with £ill spilling through it on a 2 to 1 slope
is determined from the expression:

Sc = Mv Z§pH

= o003 x 3 x 30 x 12
= 3,24 inches

where: H = 30 ft. is the thickness of the compressible
clay below abutment footing level

The elastic settlement under this load is computed from the
relationship:

w
1]

i 0‘5 ApH/E

where: B, the modulus of elasticity, is estimated
from the stress strain curves of Dwg., 9
to have a value of 250 ksf

= 2.1 inches.

The experience of field installations indicates that actual
settlements will be considerably less than this estimate. This being the
case, it is believed that the maximum settlement occurring under the weight
of the north embankment £ill will bs within tolerable limits.

Lesser amounts of settlement will occur at the ends of the abut-
ments, theoretically, although, because of the skew nature of the crossing,
relatively more movement will be experienced at the obtuse northeast
corner than at the acute northwest corner of the fill. Lesser amounts of
settlement will take place under the adjacent pier and also under the south
embankment fill which, being lower, exerts a much lower surcharge stress.

It also follows that less settlement will occur under a single
span closed abutmeni-type structure, since the stress exerted by the fill
under ths abutment will have a lower magnitude. Because of its more rigid
nature, there will be less tfendency for differential settlement with the
gingle span scheme,

In all instances,; the deleterious effects of the settlement can
be reduced considerably by placing the fill well in advance of bridge
construction. Since the soil contains many permeable, horizontal drain-
age channels, in the form of silt and fine sand seams, consolidation
should occur at a relatively rapid rate. No attempt has been made in
this report, to estimate the rate of settlement.
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. We believe that the contents of this report contain sufficient
information for the design of this highway crosging. We shall be pleased
to discuss any matters that may occur to you after you have had an
opportunity to review its contents,

Yours very truly,

W . Tt~
WAT/gc William A. Trow, P.Eng.
Enecls,
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View From the South
Drill on Hole 5

View Looking South

Across Swamp Along CL

J968
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‘ View From the Dast
Drill on Hole 1

Looking Along 401 CL

‘ From the Southwest
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‘ View Prom the West
Drill on Hole 5

Looking Yorth From North of Swamp

. locking eslong Proposed Lsa Rue Mills CL
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2) Fo long term water levol measure=- 80 s
ment possible since hole under [ R :
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WILLIAM A. TROW & ASSOCIATES LTD. ORAWING No D
J968

PRQJECT No.

SITE INVESTIGATIONS SOIL MECHANICS CONSULTATION LEGEND
PENETRATION RESISTANCE NATURAL MOISTURE CONTENT Lt
AND LIQUIDITY INDEX x
” 2 0D sPLIT TUBE U, V.S, W i R )
BOREHOLE NO < 2 1D SHMELBY TUBE  -¥e¥ ko ATTERBERG LIMITS
¥ B Toe ] 3 T T AL . i i _
rosecy b0 Rus i1ls Road, Underpase, Hwy. 401,WP 175-61 = o cone Liouio LMt —o
PLASTI LIMIT N
Cocanonorth of Kocknert, Ontario SHEAR STRENGTH AsTIE S
T UNDRAINED TRIAXIAS ® SAMPLE TYPE
MOLE LOCATION ... ﬁj&;, 19+ 74 AT OVERBURDEN PRESSURE 2 oD SPLIT TUBE.
HOLE ELEVATION 211 8 fte UNCONFINED COMPRESSION i_s 27 1.D. SHELEY TUBE o &
N VANE TEST AND SENSITIVITY (5, 3" OD SHELBY TUBE —
BATUM See Dwg. 1.
Vane test » 2100 psf 4>
PENETRATION RESISTANCE 350 FT L8 NATURAL MOISTURE CONTENT SAMPLE NATURAL
ELEV. | DEPTH BLOWS FT [ AND TYPE uNIT
20 40 60 80
SYMBOL SOOIl DESCRIPTION FEET FEET‘ " 1 | i ATTERBERG LIMITS AND WEIGHT
SHEAR STRENGTH o F %% DRY WEIGHT No P.C.F.
6 "water,rottod vegatation to 1.2 f.prs. 8 4000 20 30 40
— -
. e . . ot g b L. 4 R - 4 ted
Qf 1 CLAY~soft grey with considergble SENEN S T H TR THsg1
~ . = b EERLS R P b 4 .
/ " Isandy silt, organic pockets to approxp \13‘ e ,r\ 892
i § S R R R s ke 5.
iy Al er . . < NN NE R L dodbd s
S HAr £r.g very atiff, silty clsy balow INAEERNAE IS YRRASEN LI N R N
s e e TR T e [ 125
about 5 £t.3 soms sand intrusionss 10 it e oot
1 - g e vd e e TR
A [ . k- . e PO T T R . LA
¢ 7 Ipredominantly silt below adbout 20 fi. P SO0 ‘,.+ RIS I I
N R RS VIR O SR
yd . |With some layers of chunky, dark e e S
i : - ¢ oo e s . ( i .ﬂ ; : I
i [larey clay. N I R R RS
P . U, e e PR
A 20 Plli il i
: P - i [ . $ob * i;
b cbrp e A b by
Vo SRS PR R
H D NI S L iy o oe
T L
b IR CREEE R I REeE
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" 30 ; 11 H
L o I H A1
LT i bk opode - ke
| {RSsgEsRgsEntStR:
¥ oz 40 - “I" $ oo d ,\ :, T - z
e 4 RS
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8 ) ¢ I \7 1= IR RIS I f
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thin clay seans. 40 t SEEsennen T
} . 4 ' R I I . - 4
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. \ L .. e 5
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i &
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8810
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.’ |seams, medium dense.

B 8311
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o . RINE dopt
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, ; o /11 “ 9312
_.j Tet 80 dedede
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100% * 4o 103,1 ft. N
(Drill on pressure full water return
all times)

100 KL 1
- End of Bore == T | Y
Fotess 1) A3 in hole 1. -

2) Jetted to refusal at 63} fit. or Bl P12.5|ft. Tt

Sta 19445 - 15 £t, eazh. . TR T
3) Fater lgvel az end of bore = 0.4 ft. 110 H ]

After 1 day = 2.3 ft., hole open to 23 f4.



WILLIAM A. TROW & ASSOCIATES LTD.

DRAWING NoO 4

SITE INVESTIGATIONS - 501 MECHANICS CONSULTATION LEGEND PROJECT No __.2@____
PENETRATION RESISTANCE NATURAL MOISTURE CONTENT Lt
2" 0D SPLIT TUBE AND LIQUIDITY INDEX X

BOREHOLE No. 3 2 1 D SHELBY TUBE _*__,__H ATTERBERG LIMITS

rrosecy 08 Bue Mills Road, Underpass, Hwy. 401,%P 175‘61 2" DIA. CONE LiQuUID LiMIT —0

Location HOoTth of Rggkpgrt, Ontario SHEAR STRENGTH ’ PLASTIC LimeY —

Hove LocaTion___Stas 20 +45 U SViRR R Yrssune @ R 5

HoLE ELEVAHONM. UNCONFINED COMPRESSION 1 : ?: :::::iz:;”::f;fw "

8
DATUM %9 I}&’ga 1. VANE TEST AND SENSITIVITY (S: - 3" OD SHELBY TUBE . ___ ___ B

) Vans Peat > 2100 pef »

g PENETRATION RESISTANCE g:g;;/;;’ NATURAL MOISTURE COMNYENT SAMPLE NATURAL
SYMBOL E SOIL DESCRIPTION iL:E\: D::;“ 20 a0 e - ®o ur:na::: LIMITS Y::: WLé?G':it
; ) SHEAR STRENGTH 5. F Y% DRY WEIGHTY NO 4 PCF
® {opsoil 263.d o 2000 4000 20 30 40 ;
CLAY=firm,brown, same sand ¢ HA B L ul SRS BERER
ings & silty med.sand seamsgbacam&s P20 BRSER nESe i
: & dry below about 4 ri., some \ Il T T RS |
/root hairs at 5 ft. e A T : L
2?6 R AN S I B i |
-1 ,_i;.t- bt d a4t a 129
RSB IRENE e St , |
' CLAY-very stiff, brown, silty; gray 10—~ RS ERE R L T
ERERS N ISH DS ERE RN i |
pelow about 17 4.3 quite silty e - s REE NS B bu 1
/below about 22 f£4., with gravel eizes n O . {
A /bnd layers of dark grey chunky clay. 8r2d -ﬁ :«,3% i
i 20 H— : ; !
R I et -t
. e o
/{’ | Mo sampling below 23 f£t., washed ISR H

" | Aehead to refussl at 39.3 ft, Very BEDRUSRERRES DR SEN i

g;ainyam.mawash S SERAURERRE RSN |

al 1/y . w;..;.s,{ - . ! ]

. : cep {- ' !

;*L + . SRIRERRES

| ‘%bai‘asal to split spoon at 39.3 ft. S IR R R e L B i

Sl ) =i243.7 ERBRE ” T RS R R |
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| Hotesj poore b r"ff s B * |

33 BuinB1e A1, at eut of bore. IS I e A R RS | |
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WILLIAM A. TROW & ASSOCIATES LTD.

SUTE INVESTIGATIOUNS - S0UIL MECHANICE CONSULTATION

BOREHOLE NO.______._._@...“.__..*. e

enosecy b8 Rue Mills Koad, Underpass, Hwy. 401,WP 175-61

Locanionorth of Rockport, Ontario

PENETRATION RESISTANCE

QD SPLIT TUBE
1D SHELBY TUBE

SHEAR STRENGTH

UNDRAINSD TRIAXIAL
AT DVERBURDEN

UNCONFINED COMPRESSION

SAMPLE TYPE
OB SPLIT TUBE
© 1D SHELBY TUBE

VANE TEST AND SENSITIVITY ts,—{-‘ 3° O.D SMELBY TUBE

Vane test

HOLE LOCATION Sta.“.',, 21 + 60
~eym

HOLE ELEVAT:ON,______‘:.“:’)LQ;}:

T Soe Dug. 1.

SYMBOL SOIL DESCRIPTION

8 ins. topsoil

283.0

ELEY
FEETY

quite 8ilty below about 25 ft.3
some layers of herd dark grey,

about 35 ft.

CLAY~-s0f% silty some wet fine sand
8eams, organic pockets to 2% fi.,
very stiff, grey below about 6 ft.
with dry sand partings and pocksisg

"/Abrittle clay, almost varv~d: pAny
medium sand partings and seama below

‘BBMOCK, “hard granite gneiss
80% reocovary to 44.9 ft.
1006 " to 48.9 ft.

Hotes 1) As in hole 1.

Opan to 22 ft.

4Drill under pressure at all times.

s B OF BOTG musse . o .o imsismisesai w..231u9

2) Water lovel at end of bore = 8.3 ft
After 8 hrs.(casing out) = 1.4 £t
¥ 12 days " " = 1 ft.
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WILLIAM A. TROW & ASSOCIATES LTD. : 6

DRAWING No

) - . .
SITE INVESTIGATIONS - S0IL MECHANICS CONSULTATION LEGEND BROIECT No.__gﬁ
\ PENETRATION RESISTANCE NATURAL MOISTURE CONTENT Lt
2% O.B. SPLIT TUBE AND LIQUIDITY INDEX
-B. OO
BOREHOLE Mo 5 2" 1 D. SHELBY TUBE H—p—y i ATTERBERG LIMITS
PHOJECT La Bue Mille Road, Underpass, Hwy.401,WP 175-61 2" o1a. cone SR — LIQUID LIMIT —
kcc“m“kﬂh of Romcrt, Ontario SHEAR STRENGTH PLASTIC LIMIT "
S%a 22420 UNDRAINED TRIAXIAL SAMPLE TYPE
HOLE LOCATION & AT OVERBURDEN PRESSURE ] 2- ©.D. SPLIT TUBE E
HOLE ELEVATION.——.—.@.:J._&' UNCONFINED COMPRESSION es 2 1.D. SHELBY TUBE. .. .. . - ‘
SATUM Sae ppg. 9. VANE TEST AND SENSITIVITY (5) 3- OD SHELBY TURE_________ B
‘; ] ¥ PENETRATION RESISTANCE 380 FT. LB NATURAL MOISTURE CONTENT SAMPLE NATURAL“‘
ELEV | DEPTH BLOWS/FT AND TYPE Ny
| symeoOL SGIL. DESCRIPTION reer | reer 2o ap £e &o AYTERBERG LIMITS ARO WEIGHT
SHEAR STRENGTH 56 F % DRY WEIGHT No FCF. :
i |B ins. topsoil 85.1| 0 2000 30
= . NS NRSE RN RN T
H 40 H ¥ M R L
Pﬂ»’ CLAYEY SILP-etiff, brown, with wet H- e L A L —
1! |7 rsand layers of varying thiokness, | AT NS
rfiiisome organic pockets above 2 ft. ( T et
"l r| eand predaminates 7 to 10 ft. RN GG RRS e REREE s o we: 3
3.{\1, ¥ i ;* NS I ,,;&_4»*,4 i v—l«3—~— , ; t !
ISP e I 10 X e T T
EEEN ~273.6 t« = :fﬁ.», i i v 3:«: i
v S }g@ Vit It 13 126. 6
| -7, ClaY-very stiff, grey, silty, e A 128.9
{ © -7 Junstratified to approx. 20 f%.; SENSE SN S SE RSN
ro < |then layere of stiff silty olay, sil ;j;_;:‘?} o éiii; 17 1 130
¥ ;‘." .-"|hard dark grey chunky clay, and some 20 - - —
VL ""y{," sand partings. In sample 25.-27 ft. a1
s / gilty clay occurred in thin layers e
iabout 1/8 inch thick, the dark clay ¥ s ;
was slightly inclinedy above 26 ft. ST SERE
the sample consisted of z silty clay DS ;
t111 with mumerocus granite grita and 30 T | :
Mne gravel. ¢¢
] . : s 1 i
x . —t ~ i
| h i} e ! §
P i i t ot B i
P45.41 1u |- | e

‘,;"‘l‘:.%,:iGRAVEL—denae with fine to °°W243 5 : Ce
. o . - ' E I L

ZW 5 ﬂgitagmiss Q414 lt { . :;3;

“"¥otes, 1) X8 in hole 1. ?) Water Tevel after 54 bxs. = 3. 5“&.
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PROJECT NO. J968

CRAWING NO. Sa
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co's foundations Office (Fma 110)

Mr. 5. HeComble, Mr. A. G. Ltermac,
Bridge Planning Tngr., Principal Foundation Engr.,
Bridge Uivislon. Foundation Section,

Materlals & Fesearch Division.
Attention: M¥r, A.P, Watt, March 25, 1963.

Y,P. 175-61, Bridge Site No. 17-138,
LaRue Mills Road Underpass at Twp. Rd.
to LaRue Mills, Hwy. 40l, District 8,

Wa are in receipt of Drawing Ne. £210-P2,
Preliminary General Arrangement, for the above-mentioned
structure and, herewith, submit our comments for your
consideration:

Txcavation and removal of the topsoil znd soft
organic silty clay under the north approach embankment, &s
shown on the mentioned drewing, is only limited to an area
bounded by the intersection of lines drawn at a 45 angle
from the edges of the abutment footing. Although this
would probably satisfy the basic needs as far as the abut-
ment footing 1is concerned, we are of the opinion that the
presence of soft material under the toe of the embankment -~
i.e., between the abutment and the first pler, and alsc at
a certain distance behiné the abutment, could cause some
undesirsble consequences. 1t is therefore recommended that
the remcval of the soft upper material be carried ocut to
beyond the first pier locaticn, and also to a minimum of
60 ft. back from the centre of the abutment footing.

Although not indicated in the foundation repurt,
some ot topscil may be present alsc at the scuth abutment
location. The same procedure as recommended for the north
side, should apply here as well.

As ie evident from the drawing, the south abutment
footing will be placed on some 7 ft., and the north abutment,
on approx. 18 ft. of compacted £111. We would recommend that
a specisl note be put on the drawing, or in the Contract,
providing for special cecntrol and verification of adequate
compaction.

We would appreciate beling advised cf the incorporation
of reccmmended changes.

(AT ped o oo
AGE /¥ eF £, G. Stermac, 7

, STNC PUUNDATIOHE ENGINEER
cc: Toundations uffices PRINCIRM L FUUNDATIUE ZNGINVER

Gen, Files.




MEMORANDUM
To: Mr, A, G, Stermac, From: A P, Watt
Prin. Foundation Eng., Br, Location Eng,
Room 107, Lab. Bldg.
Date:  March 19, 1963
DOur FiLe Rer. In rREPLY TO

DEPARTMENT 0OF HIGHWAYS ONTARID

SusuecT: W.P. 175-61 Bridge Site #17-138

LaRue Mills Road Underpass
at Twp, Rd. to La Rue Mills,
Hwy. #401, Distritt #8

e

T
Enclosed please find eﬁz copysof the preliminary
plan D 5210-P2 for the above noted structure.

The designer appears to have complied with the
requirements of the foundation report but we would appreciate
any comments you wish to make,

The footing pressures the designer is using are
noted on the preliminary plan,

/A "
WQAL“{L

APY/m A, P, Watt,
c.c. S.McComble Bridge Location Engineer
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ihe report fur the fcmdstion investigaticn &% the
above site, by the Wmuu.mt, bas been revicusd and we zubsit
the wzi@‘aiﬁg SOBBETLE -

Lus to the sxtrese irregularity of the depth of bedroci,
ond She presencs of g very desse sand snd gravel stratum of
vaﬂama thickness, 1t is difficalt tou predetersine the lengths

¢ pliesz reguired. we therefore, recussend the wse of 2pteed

mtiz:gsa for fTumuddations of all gzwa and abutmanty ir arder to

&‘ﬁwié sunstraetion probless. 2 asy cese, if fowmdatlions espleying
. pliee driven to Wﬁrwm are ﬁmtwgkﬁw ancthear lovestigation

bas tc be ecarried out in order to dat L

in greatsr fetail.

eraline the surfacses bedrock
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Heteriale snd fesesrel Divislon

wEteber 4, 198,

Y 13 ,‘g,ii%}ﬁ 4 . E?’éﬁﬁ & BELee latﬁﬁ $ Ltfi vy
1980 Junas traet,
sgulon, wntaric,

cear iy

~laess cunsider thic youwr salbority s sarry out a
foundaticn investigation sl e above site. Plens and profiles
wers provided ¢ gour yepresenistive op etobaer 12, 194

»

i% dx anderetuwd thet s gualified oils inglnesr will
be in chergs of ths Tlald work 21 all times.

Foartean eoples of the cerpletee Towndation ropert,
plus an adéitional ecpy of the subseil prefile, should be
rubnitied Lo the Fuwdetion . eetlon as zoen es puaplible,
Freviovue regulrements sz te prelisinery Burebels iefurastion
o laBuraeterTy Lesting program, should b2 followed,

harges for the wWrk perfurmsd will be in acevrdapes
with your schedule of Yates, dated ~ay &b, 1957, srd lnveise to
Bo addreszed t2 the sttentics of the wndeveipgnes,

B g i P Y T < o 7 s B B Aeae s aees § ool g Rl T B e Y
o4 S B LE oulisws iz lhe neaveszt recignizad mublilizetios
L

yasnt Tor sebilizatlion will ke Fros thero, as
1eh rour reprensntative,
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Department of Highways Ontario

Cg‘?y for the information of
Mr, A

- Stermac, Principal Foundation En
. Room 107, Lab, Building gineer, B

Wé i 1y Bridge Division,
District Engineer, Dounsview, Ontario
Kingaston Pistriet
Atin: Mr. K. Westerby, September 30, 1966

gons

FUCTLON

Ia Rue Mills R4, Underpass
WP, 175-61 .
Hwy. 401, District No, 8

This will confirm cur telephone discussion in whiech we
expisined that Mr, A, Stermac, Poundation Engineer, has requested
that a 10 foot high surcharge be placed over the earth f£ill benech
at each abutment losation. Thie £111 should be 10 feet wide and
the width of the roadway, This extra f1ll will be removed when
the structure is btullt. Presently constrmiction is scheduled for
early next year,

The bridge plans call for gramuler £ill under the gbutments,
which we understand is most difficult te obtain in this area.
‘ The earth fill presenily belng placed may be adequate after it
has been surcharged, This will eliminate the necessity of gran-
ulary mﬁﬂ’m.

The Poundation Section wish to be nobtified before this sure
charge is placed so they ean instrument the fill and record
settlements,

If you reguire further information regarding this surcherge
kindly contact Fr, Stermac,

€.8, Grebeki,
C8G:rd Bridge Design Engineer

Cela #a» StTermac
AL E, McKinm
W, Wigle
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Hr. 2. &, Cash, Foundatlion Jeetlon,

Diastrict aginsﬁag %&t@riﬁlﬁ & &QQQiﬁg QiVa,

Aingston (Sist. #3). Acom 107, Lab. Bldgz.

Attn: HMr., X. westerby, - A

et R Cetober 13468
Construetion Engr. 7y 1700

La Hue #1lls Road §n§er§ass )
Hwy. 401 - District 8 (Kingston —
o é.-?a 175»61 " - éé"'L"/O@

Marther to our tslaphoneg discussion parisining to
tha 10=-ft, surcharze to be placed over sarth fill at sgach
avutwsnt locatlon, we have prepared a detailed drawlng
whieh will eaabla you to praceeé with the econsirusiion

work, The Hegional Haterials and Testing Section will

ssrry out the lustallation of settisment plates at the
asbutment locatlions prior to the sonstruction of the 10-Fi.
high surcharge. OQur drawing shows the limits of surcharze,
ineluding the sequsance of construction of the approach fills
for the above menitionsd projest.

Thls Sgotion wishses to be notifled st the completion
of the surcharss 20 that the seittlemsnt obssrvatisnes san bs
garrisd out., If you require furiher information periaining
to thiz projeci, plsase fesl fres Lo sontact our Sflics,

EOfrdel 4, G, Stermac,
kt\’. ‘:‘f" ‘”/ixx‘zv u& -{‘LL: 3‘3“\;«;;}&3‘\/“‘3 uLi%}L;tumu.
G0 L2880%. Je Ba urha iar
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DEPARTMENT OF HIGHWAYS ONTARIO

 MEMORANDUM

4

To: Mr, A, G. Stermac Frowm:
Principal Foundations Engineer
Downsview,

M, & T, Division
Kingston

Dare:  QOctober 11, 1966

Our Fice Rer. In reeLy 1o
SusuecT:
Re: Hwy. 401, Cont. 65-217 WP 176 ¢/
La Rue Mills Rd, Underpass Gl ~F- /0D

This memo is to report on the placement of settlement
plates at the approgch embankments for this proposed structure
on October 6th, 1966.

The plates were placed on the north approach at the
following locations with these elevations recorded:

Plate No. 1 - 19+01 (8.5'Lt.) - 293.05
. Plate No., 2 = 19411 (1.5' Rt.) - 292,81
Plate No, 3 -~ 19+20 (11.0!' Rt,) - 292.55

The plate for the south embankment could not be
placed due to a pile of loose material which had been placed
in the way. The District personnel will place this piate at
Sta, 22+07 {(1.5' Lt,) when this loose material is spread and

compacted,
. A, Heye
-

for: J. BE. Gruspier

.. Rezional Materials Zngineer
HAM:imgm -



Kr, . A, Cash,
Distriet Zngineer,
Kingston {Distriet #3

Bupa

Foundation Sectlon,

HSaterisle

& Testing Oiv,.,

Room 1{3?’ Lab, f'%l*’i,%a

Qﬁiﬁt’&ﬁ Ssation
platas @a Qb@&rva
atove mentionad

JUr mamo &a FOu

readings obsapved
agpaars that no
Fabpuary 1347 and,
thae sstilemsntis
surshargs st

Tharafore, we rscoomend thst

tiong, be carrviad

?
Attention: ire 4. 4esterby, Hay 29, 1957
ZConstruction Bngr.

L Hue #llls Hd, Underpess en

Bwy., #4001, Distriect #8 {(Zingshtonj,

?‘555 1?_‘%"&1 - Qﬁﬁﬁfﬁﬁt éﬁ*?l?a

Fyurther to ;ﬁ ur reguest, the Fo
installed a Sotal of thrse (3] settlement
tha gettlezents of the approsch fills of ths
strusture. The detsiles were dlscussed in
datad Jstober 7, 1365,

&g Wﬂﬁ the gsttlemsnt
from No ar 5, 1967. It
further setil hdaan nwlace sincs
for practliesal 5, wWe oan assume that
navs bear on ue to the impossd 10-7%,
the approach T111 losations,
the 107 gurchar a he ?&G?%*, avnd the construction of
abutasants on apread footling fype of founds
out.

it you have any fur
AR e -7 gy oo 5 P IS
prajact, piesse conincl our eff
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