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McROSTIE & ASSOCIATES LTD.
CONSULTING ENGINEERS

OTTAWA, CANADA
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MCROSTIE & ASSOCIATES LTD.
CONSULTING ENGINEERS

OTTAWA, CANADA
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OFFICE LOQATIOR = POBTAL ADDRESRE ~

: 4 DEFARTMENT OF HIGHWAYS
’ KEELE 8T. — WIGHWAY 461 ONTARIO PARLIAMENT BUILDINGS.

DOWNBVIEW AVE,,

TOQRONTD, ONTARIO, DEPARTMENT ©F HIGHWAYS TORONTE 2, ONTARIO,

Bridge Division,
January 18, 1961.

MEMORANDUM TO:

Mr. L. Soderman,
Principal Soils &
Foundations Engr.,
Department of Highways,
Room 107, lab. Bldg.,
Downsview, Ontario.

RE: W.P, §50-5G,
Ottawa Queensway Br. #37,
Metcalfe St. Overpass, Dist. #9.

Herewith one copy of the preliminary foundation

report BA 1134, for the above structure.

FdW:go F. I. Hewson,
Consultant Lialson Engineer,




May 2nd,. 1962

2RI0GE MO, 37 AT MCTCALFS SIREST

WP, NO, 950-59

PrELIMINGY DHAWING ND. DBOE7-21

Lozation
The proposed structure is to carry the Cttawa Queensway
ovey Hetcsife Strest beiween Isabslla 3trset and Catherine Streest.

Seils Report and Found “ions

194}, prepared by Hel. Mﬁ»g}"’g %M"@‘

& preliminary soils report {84i-
Celdas. and Associates Lid., indicates b ”chk at approximately
104 feet below ground surface. [he zedveck is overlain by about
S feet of loose to dense till, 31 feet of loose sandy silt and clay,
26 feet of silty clay, 25 feet of stiff gray clay, 10 feet of stiff,
orownish gray, flssured clay, and 5 fest of fill respectively.

The above report recommends that the siructure be founded
on spread footings io the stiff brownish gray clay. £ differential’
settlement of 0.3 fest is preﬁzcgnd at right angles to the Cueensway
centrelins. 2lso, & closed structure is »e ccmranﬁeﬁ since smaller
differential settlemenis result

the above will be confirmed in the

4 reinforced conerete solid deck rigid frame is proposed for
the overpass structure thls type of structure has been selacted
for the site because of its economy, appearance and gensral usefulness,

ad tr ensve*seiy
tudinal expansion
ential settlementis
and centreline of
sfalls would he




ONTARIO

DEPARTMENT OF HIGHWAYS.

Memoto__Mr. A, G. Stermac Date  __may 7, 1962‘

Principal Foundation Eng. Subject 3 . Br. No. 25
, ~ TTwLp. 950—59 Metcalfe St.km». 3?’.5
From F. I. Hewson ~ B '

“,23ﬁ

~ Herewith are prints of the preliminary
sketches for these overpasses., They will be
discussed at the May 10, 1962 meeting of the
Queensway Committee in Gttawa. Apparently
instrumentation is being considered for all
three, I had thought only Elgln and the Bideau
, ‘ ‘ reguired this a,ttentlon. :

You will note that Metcalfe differs from the
others in that it has 1/3 greauer design values ‘
and much greater prealcted settlement

FIH/et F. I. Hewson, ‘ .
Consultant LlalSGn Eng1neer.~'“




May 2nd, 1962

OTTaWs GUEENTWAY

BRIDGE NO. 25 AT MAIN STREET

W.P. NO. 953-59

Y _DeAWING NO, DB070-PL

Ed

PHzLIMIN

Location

The proposed structure is to carry the Ottawa Queensway
over Main Street approximately B0C fsst east of the Rideau Canal.

Soils Report and Foundations

; The soils report for this structure is presently being
prepared by H.U. Golder and Associates Lid. -

freliminary copies of the boreholes indicate bedrock
at approximately 95 feet below ground surfacs, The bedrock is
overlain by about 23 feet of very denss sandy silt; 11 feet of
dense silt, 56 feet of stiif clay 2and. & feet of loess sand,
respectively. ~

H.%. Golder and Associates have verbally recommended
founding the structure on spread footings in the stiff clay at
approximately elevation 213. Settlsments of 1% inches &t the
centreline and one inch at cuter edges of the structure have,
been predicted. :

Stzucture Tvpe

A relnforced concrete solid deck rigid frame is proposed
for the ovsrpass structure. This type of stiucture has besn
selected for the site because of lts econcmy, appearance and
general usefulness. :

Al
transverse
at the cent

ngitudinal expansion jeint, wide enough to permit the
erentislisettlement to take place, will be provided

ne of the structure,

(RS

gl
33
1i

i
e

An additional & inches in vertical clearance will be
provided to allow for settlement of the structure with respect to
Main Street.

Estimated Cost

Estimated Construction Cost = §145,000




THSTRUMENTATION AT CVERPASSES ALONG QUEENSWAY -
at {a) 0O%'Connor St.
{(t) Metecalfe
(¢} Elgin
{(d) Rideau Canal

and (e} Main St.

Date: 20 June 1962.

Place: (a) De Leuw Cather & Co., Ottawa - preliminary talk
8.3@ - 9‘% a.m,

(v) DNational Research Council - 9.30 - 12.00
Pregent: J. Sgsunders

)
) De Leuw Cather & Co.
L. Marshall )

Carl Crawford )
J
Bill Eden ) Fational Research Council.
)
Ken Burn )
K. Y. Lo Department of Highways, Ontarioc.

It was agreed that N.R.C. instrument any sections

which they want to for their own interest, and D.H.C. supplement
any sactions required for consiruction purposes. It was made
clear that results obtained by N.E.C. should be made available
H.0. immediately, eqeec1a11y when construction reaches a
tical stage, 4&s far as construction is concerned, instrument-
n reaLLr s settlement plates only for the fill ard piezometers
v pile driving at the banks of Rideau Canal. At this section,
are to be drlv n to till first and the fill placed later
ing to the rate of dissipation of pore pressure set up by
o

O kO PO otk

PSS o H O
D b s e

et 0 et

agreed that N.R.C. write up the detalls of
r review and suggestions.




20 June 1962

MEETING WITH L, WALKER, DISTRICT ENGINEER AT OTTAWA

(a} Informed him of the results of discussion with
Y

N.K.C, and De Leuw Cather on instrumentation

along Queensway overpasses.

o~
ol
N #

Discussion Cumberland slide with him.
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INTRODUCTION

Te were requested by the Otbewa Office of De heomw, Csther
,@;ﬁ;; of Osneds Miwited, te &arry‘ﬁat & 3&haﬁrfaa&
ration at the sifte of a proposed siructure to carsy
naway over Netealfe Sitreel. The resulip of 8
gii@“ %ﬁl@ s$a§§ a% $his site were gubrithed iﬁ.aA§r@~
Ry : 2pors in Seteber, 1560, This mﬁr‘: GO
szmendations peritsinins to the stracture
%13} m@é o Tesults from iwe boreholes. Recommendations
repards - enbaxkment et this 1@@&%1%@ ware aghmiﬁtaé

in %5@%@&%@@; 1@&1. &ﬁﬁﬁ?@f, The vesort iﬁﬁl&ﬁ%ﬁ for Bet- 8

vleteness =11 the éaﬁﬁ.&a% results of aﬁaigﬁﬁa &ﬂﬂ%ﬁ&ﬁ%ﬁvi&
: aliminary rﬁﬁ%ﬁ% for $his site,

2eda ,,meéa‘iﬁim ?‘?ﬁ% ’

4 feoting type of foundebien is recomsended Zor the
straocture f’t this site and could besr at abewt M&V&w
Fien 216 on he iomsiiu byownish grey clay stratum
deermined in the two borcholes. ?hﬁy“fﬁ”}*arﬁ shoald
be desigmed o zlleow ﬁ&fﬁﬁrﬁnﬁl&l mgwsm@ﬁﬁsrﬁat axgéaé~f
ing 9.3 feet psrypandicvlsy to the Sueenswey ceptreline.
Zettlements of the structure could be i@&ﬁ@ﬁﬁﬁ by a
pile type of Ffoundetion but lerger d4ifferentinl w%tl%m! |
ments between the enbonkments and the sirusture weuld




2e2e

Qi}s

resuld. Also, settlement caleulstions indiemte thet
smalier differential settlements of the structure
would result with a closed end %ype of shuiment
rather than su opened end structure. Hem &y Closed
abutnents would appear preferakle.

Results from & shear sirength study &t this gite
m&iﬁme that o met anwa‘mw m@rmg eawi*y of
4,000 POURDS PER SQUARE PFOOT may be assured
&am_@ parposes for foolings bem

ish W @1&3‘ nasy &im%m 21%. B

eﬁ‘ smgu ef the @@k&gﬁ% mm & fwtw
of safety of 3 is immmﬁe& in the
besaring capseity.

4 valuation of the shear sirength of

The rasults of a s@ﬁl@m&mﬁ atady mads in the pre-—
iiminary stage repor’ are shown on the
Plate To. 4. The caleulstions were limited %o the
compressible strata belwesn elevation 213.7 sxd 183.7.
The values of setblement aa}.mzamﬁf&z@wm presept
day standard caloulation methods are known %o be



cmmend that the lower values of setilew
ment, calenlated using the wvoid ratio at the present
overburden, be adepted as » guide in design, L

Field observations of setilements on stractures bduilt
on similar subeoil {E'ighwa@' 1T at Green Oreek and

Xars Bridge) substantitate the fact that predicted
settlements are greater than those actuaily observed.
Thers are probably many Teagons Tor this &iffmsg -
one is the difficulty in establishing the maxiesm
10ad imposed on the cohesive strate during their
geslegicsl histery. The isboratery veid ravie vs e
iog of pressure curve faor an *andisturbed® soil semple
iz known %o huve lower coordinates than the aotmal
field curve. Zhe lsborstory curve yields a precome
selidation load which sorresponds o an appresisble
smount of settlement wheress if the fieid Ws@@alé ,
be deteruined, the preconselidation load weuld be some—
whel higher and the change ix void yatio would be
correspondingly smaller. Thus lower settlement values
would be predicted. ‘ ' | e

The basic omne dimensionsi consalidation theory utilizes
the so called “initial® veid ratis. This veid vatie
should represent ’s}m eondition of the esil inegitn,
Calewlating initial veid raties by means of basic soil
properties gsuch ap water content aaﬁ specific gravity,
for samples below the w $able, @ realisvie
in-situ ¥oid ratio may be obtained. However, some
authors wee as imitial void ratie the veid ratis ;
obiained from sn ¢ vs log p curve si present overburden



Fregsurs. The ascuracy of %:& resalt is @@M@MM@
since the method is baged ou & plet which wrg ti’%«”@ﬁ
yieids erratic resulis. Nevertheless, @e‘kﬁa&mﬁ
computations in which the metuwal initial void m*kia S
is substituted by the void ratio st the present over-
burden pressure give considerably m&:ﬁer &mﬁm& G
values to be expected; this, by virtue of = lower vo i
ratio valas at present overburden mm& than the
&alﬁﬁla%eé initial veid ratio based on actusl soil
roperties. 4% this dime, however, we recommend that
the mmr settlement values m&i&%ﬁ, as m em L
Plate No. 4, be used as a guide in deaig

Tt can be seen from the sbove .
ment sbeervation device install
ment, such zs this oney :m Uz
improve *k}xa a*%a%& @f knowledge

mimm @f res already
from o "},iém;ma ‘kfesta a:k this Xm&i@m

&

was mﬁé in tkem s ; ig L #
closed ond stroobure amﬁ.&aﬁm & &&gﬁé& @:«‘f &a f%%




g‘céw

below existing ground surisce. The results showed =
ng gpprecisbls siress ﬁﬁﬁﬁaﬁxr&%iﬁﬁ~%‘a:x?ﬁﬁ3§ﬁjﬁﬂh$:i ?Qf
depth. Therefere, it may be concluded that this inker-
on Flate ¥o. 4. | “

i i;m Mﬁ be m ot Mﬁ ﬁ.‘&m

E%@mmﬁamﬁmﬁm

(see Pﬁn+r “o 5 ~
%&a affects @f ereay movenents

wers considersd bul were m& f‘@l‘t % m & sig i
affect on 8 footis & o

%:w mm&m of & ;weiimw amalyais o » Poundat
sonditions for the subarksent a% t}w mma on mm
site were submitted in report fﬁ% 33%5%‘? The resuits
of & ﬁm@l&%ﬁ W@ﬁ on %%z& amﬁﬁ;m mw =

ﬁ%z*%t ware al% m&m&%@a m =1 mmz%; ?i@‘ %?-‘*’iég.
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SITE IHVESTIGATION

Field Work

A pilot boring (Hole Fe. 1) wos made at the site
with cur beet drilling riz in {the locatien shown
en Plate Ho. 1 Bight Shelby tude sell ssmples
were recovered from cehesive soil siraba at 5 |
font intervals dewn to o depth of 30 feet below
round gurface and at 10 foot mm, below
3%3 Teet, down W granular soil layers. Five
two-inck a;aﬁ:% barrel m}m were recovered in
gramisyr seil mm in econjunction with standard
sgistance tests at 10 fm mﬁ“

W‘%mﬁaﬁ t@m :g&&rfmw&
mndwater level was %ﬁmﬁ

sad w&wﬁ&é&@

Bedrock encountered at 104.3 feet below ground
gurface was dismond drilled. The cores were re-
eovered for inspection and logging. Care recovery
perceniages were ﬁ«a%mm:%ﬁ in s effort to evalusie
the strneiursl properties of $he reck. The presence
of sesms in the bedrsck formetion wos detected by
eerefel watch for drops of drill rods znd loss of
dxi1l waber during the rock drilliang operations.




Classification tests wore made on most samples,
two consclidetion tests were made ad deptl

- representing the mid h&:&m of inere ks K
the amm}ﬁ 1&3&*, nﬁﬁ Wf

?m%m%@imms ach =
in the soil befere it wes extrus

w& six ﬁmﬁa m%ma} 3o ahmk ‘ﬁm*k ‘#m '
remowlded s%rengﬁz hed not changed.
reading on the penstromeier mesns '@W& he

rempulded sirength wes less than 0.1 kiys z&ar :
ggusre faos.




3+2,

Je2eke

3.2.2,

Fisld Werk

Boreholes Nos. 2 and 24 were made with our test .
drilling rig in the lecations shown on Flste Ho.
Trooe split barvel samples were teken at 2 1/2 f4.
intervals from the very sHiff cchesive srust for
¢lassification parposes. PFive thin wall tubs
seuples, 2 inches in dismeter gzm mwmw Exg

a pigton type sempler, 2% 5 £%. interval . %k
¢lay soile down 4o 37 £4. below m wmm ‘
4 thin well epen tube %ﬁ@:&ammﬁ&aﬁmﬂ.
depth in Hole 24 when the sawple 8% %M énysh
was m*% racevered in Fole Ho. 2. bore

@f %3&& ms}asm’.w s&iﬁ. 1&3&1‘& mﬁ%ﬁt@g@ﬁ, : m
samples wers Wrough
£ iﬁa'%:mﬁ, exmd

groundwater E.ava}. WaE | obsery ed and
during the boring.

Eight wneonselidated undrained mmaz. teats
were performed on samples from within the ‘
eriticsl mome to detevmine the shear strength

of the solils entcuntered. A trisxisl test could
not be made on the sample at 10 fi. depth because
of the swmell smount of soil retrieved. Smell
scale p@mﬁw§m@%w teste were made z% siz~inch
intervals in ecach tube %o verify the varistion




3%3&

-amy mimga aysd alay, decreasing

seaie g@m%rm%&r rm&issg@ were azw M&a from
the end of spliv barrel samples im ihe erust ouly
%0 asserdtain the &mm%&sy of the aiay at 'ﬁhﬁ%
depth., Claesifisation temis were alsg made on
nowt ssmples.

%s&m*&iam

 The g@%&iﬁ%ﬁi&&l pmfﬁ& aﬁ ﬁﬁe a&kﬁaﬁ.}a M Zvealed

mwzm }zg é& f'sc ﬁf m &ﬂ.‘% m

r in wn&i%wy
from very M o mﬁmm ﬁﬂf*@ w:u&z depth. é.hmg“'
3L f%. of sand and sil% ms.mm underlie "&3&&&@ |
strate and overlie aspproximstely 5 f%s &f "‘"?j]%l e
to melium dense glasial %i‘ﬁ. M&f by bedreoek.
The rock sncounitered at @l&?ﬁ:&i@n iz.? w% @@ﬁﬁi&‘w ‘
L bleck shale with %E:@ ‘a;gg@r Layers w&m‘%}y
fm\,m&‘ Higk peressiages af ﬁi‘@@‘% recovery
frem the lower aﬁmﬁa @ﬁﬁlﬁ indicats M&r@&k %o

an overnisht groundwajer E.mrﬁ reading in Hole
He. 1 in Decembder 1‘%@, showed the srEind
0 Be at sbout 21 5. below gw}mﬁ Wfaam ‘




Hewever, in April, 1562, an overnight Eroundwater
level reading in Borehole Ne. 2 indicated that the
groundwater table was at about 1 %, below ground
surface. This level can b conaidered high grounde
water and would ceritaialy be lower in drier seasons.

ki
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