Round-the-clock schedules helped an extensive bridge deck replacement project finish a
year ahead of schedule despite limited lane closure requirements.

Ranpy PreokLe. PLE.

Ac::-nlrat:{ur replaced nearly 7,000 m® of
steel grid roadway deck Hlled with
microzilica concreté on the Canadian part
of the Thousand [slandz bridge =ystem
mare than one yvear ahead of the con-
tracted complétion date and more than a
month ahead of the contractor's own
achedule.
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The Thousand lslands are actually 1,082
islands, spme 2z small as a few square
meters, located in the 5t Lawrence River
immediately downstream of Lake Ontario.
A series of spans over the American and

Canadian pordon= of the river, which meet
on Hill Island, make up the Thoeusand
Islands bridge system. The bridges link
Highway 401, 3 major expressway from

Windsor, Ontario, to the citv of Quebes and
Interstzte 31 in New York State. Annual
trafiic volume exceeds 2 million vehicles
with an average of 1000 trucks and <4.000
cars ezch day.

4 1994 ztudv showed that decking on
the Canadian crossing needed replace-
ment. Capital projects funding for the
Thousand islands bridee system relies on

M DAYTIME TRAFFIC FLOWED UNIMPEDED UNDER A PORTAL FRAME GANTRY USED N THE EVENING TO
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LOWER NEW COMCRETE-FILLED STEEL (FRID DECH PAMELS INTO PLACE.
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Constructicn wag expectad to last about
twao vears. It began early in 1997, and all
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In 1995, Steinman, Bovnton, Gronguist
and Birdsall, New York, and
Toronto, prepared construction drawings

Dielcan Corp,

hititation of the

ansd specifications for rehat

Canadian crossing. The 5t Lawrenc

way Authority awarded the 314 million
.

deck replacement contract 1o Peter Flewit
Sonz Construction Limited, Mississauga

Ontanio, which submitted a construction

schedute |'.|r/‘"--'--=1‘|- completion of all work

by the end of

The Canad ing comprises four
r's north channel
z 3 412-m-long suspen-

ng more than 36 m abaove
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sion bridge
I['|f>. river from the Canadian méainland to
Georgina [sland. A 106-m-long rib arch
bridge : [sland to Con
stance [sland,

connects

i-long Warren
truss leads from Conztance Island Lo Hill
[zland, leading to the border and the Amer
ican crossing. Viaducts form the north and
south approaches 1o the Canadian crossing
antl span the izlands between the suspen-
triss br 1:‘:;'::- Built in 16

months and completed in 1938, the Cana-

gion, arch and

dian grossimge has a total length of 1,014 m
Full crews worked the day and night

WORK PLATFORM SECTIONS WEIGHING 60 METRIC TONS EACH WERE FLOATID OH FOLTSTTREHE, PULLED
ET TUGBOAT BEMEATH THE OVER-WATIR SPANS (ASOVE] AND THEN LIFTED INTO FLACE [RELOW].
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The work propozed for the susp

Was 5

the Warren truss spar

uded replacing the four-sininger
floor system with five Slru:gk‘.l'ﬁ 0 SCCOIm-

mitdate the widened deck, The viaduct and

arch ‘spans presented different conditions,

including crossheam extensions. leager
and heavier deck panéls, removal and

ement of concrete diaphragms, and a
number of welded shear studs
The 1994 structural inspection showed

ve substructure and all abutmenis and
piers were in good condition, but the sus
pensien and Warren truss spans wers not
The truss span deck was cracked and seps-
rated from the stringers-and some foor

beams had warped. In addition, the con-
crete deck surface had spalled 2nd copped:
Suspended span decking showed similar
distrezs and ‘wear, The inspection con-
cluded that the decking was nearing the
t= zervice life, and total replacement

end o

was recommended by the wvear Z
Viaduct and arch span decking, despite

being in good condition, also was recom-

mended for replau: ment to pm‘-" 0e a Con-

included u_im:l-L l'<3[.11E|{'{‘FI1':3111 an the north
approach. To beller accommodate truck
traffic, the deck was widened from 67 to
7.3 m by removing the sidewalk on the east

= end spans. This work contic
cale rehabilitation in 1957

side of

with the full-sc

The
with high-performance microsilica concrete
(in the suspension and truss spans. the o of
the 10-metmicton steel grid deck panels is the
driving surface. The viaduet and arch span

new steel grid deck panels are filled

panels, with a 30 mm overfill of air—u.-nu—.nju-.-::i
concrete over the steel grid, weigh 21 meimic
tons each. The additional thickness accom-
modates lower deck supports and maintains &
contmous radway elevation.
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Tio lift oue the old panels and lower the
oew ones ko place, workers used 2 moy-
able portal frame gantry svstem reested
an the structure during &

The fFames spanned the roadway without

replacement

reducing vertical or horizontal cléarances

on the strciure. Rail goides provided Iat-

restrictions to the gantry whe

fel

enzuring the gantry moved p to the

direction of the deck replac

Hydraulic rams capable of raising and

lowering the frame supported gantry's
cross frame and made 1t possible 1o lif the
deck panels vertically rather thanin a plane
perpendicilar to the bridge deck, This
reduced additional forces on the gantry.

Three portal frame assemblies 2rected on

the rails formed a 15-m-long gantry, the
minimum required to remove one 7.6 m

panel at a time and transier it t a dathed.
The original schedule called for replac-

ing, on average, one to one and a half deck

panels per night. The 102 suspension span

panels were completed in 62 days, an aver-

ape installation rate of nearly 1.65 paneis

per night.

Portal struts between the russes pre-
vented the portal frame gantry fFom provid-
ing the minimum veértical clearance for
rucks on the Warren truss. An overhead
ganfry svstem built for that span consisted
of I'beam rails erectied bevond the limits of
the new roadway all along the
hoist frame attached to the bottom fange of

truss with a

the mails
The end peometry of the truss members
ons at both ends

made certain deck sec
unregchable by either gantry system. For
these areas, the contractor emploved 2 rub-
ber-tire-mounted crane resting on deck
panels on the adjacent, completed viaduct
spans, ensuring the S0-metncton-Capacity
crane was supported by new Constructon.
Crews carried out a complete replacement
of the Warren truss deck 17
schedule,

5 anead of

Ta minimize point loading on the
viaduct structhures, Kiewit set up the crane
with the outriggers fully extended on mats
spanning several crossbeams. The bridge
had to be cloged while cld deck sections
were lified onto flatbed trucks for rermoval
and new deck panels were placed

For siringer replacement between the
floor heams of the suspension spans and,
subseguently, the truss spans, the confrac-
wr designed a work platorm system sus-
pended below the structure and supported
from the top fange of the east and west

stiffening girders. The platiorm’s flooring
was made of plywood with open grate
I0SEITS o minimize wind resizfance,

TUGEOATS AND STYROE

Installing worl platform sections under the
main span over the 5 Lawrence River pre
sented fmhrcation and érection problems,
The §-metric-ton

zite just downstre

sactions, buill 4l 4 small

m of the bridpe, were
placed on palyst blocks, pulled into
poaition under the center 2pan by a tughoat
and hoisted into place

To monitor the effects of construction
loads, consulting enginesrzs Totten Sims
Hubicki Associates Tid |, Whithy, Ontano, the
contract sdministrator, regularly surveyed
foor beam elevations during installation of
the work platform. The final survey, taken

the stiffening girders, indicated tha

ing deflected the deck

mmpased b 340 mm

downward near the man center span at the

zpathern ot of the worls platiorms. The cor

g deflectdon in the north eod spen

approximately 50 mm upward.

Wark platforms remained io position
throughout stringer installation and deck

replacement operations within the span

new work zone under the center span

T moving . the platforms

[T

means of hotsts and traveler ra Tower

lpading remained biglanced untl four plat-

form sections were moved to the south s

of the midspan, which required coun

MIGHT CREWS WERE AELE TO REPLACE 1032 SUSPENSION SPAM DECK PAMELS IM JUST 62 DAYS, BEATING
COMSTRUCTION SCHEDULI REGUAREMENTS WHILE KEEFING 2OTH LAMES OPEZN DURING THE DAY.
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TRUSS MEMBERS PREVENTED CONTINUATION OF A MAIMTEMANCE WALIWAY ALOMNG THE SPAN’S EAST SIDE, AND FORCED USE OF AN OVERHEAD JANTRY

SYSTEM TO MEEY TRUCK CLEARAMCE LLMITS. A RUSEBIR-TIRE-MOUNTED CRAME HANDLED DECK SECTIONS UNREACHASBLE 37T HITHER GANTRY SYSTEM.

halance the loading within the work zone

When the lime ¢ame for complete
removal of the platform sections from the
suspension span, the contractor reversed
the installation process, aliernating from
span to span and dropping platiorm sections
evenly from both sides of the tower. The
contractor duplicated the stringer opera-
Hons an the Warren truss, again using the
polystyrene block systemn to mansport plat-
form sections o Spans over water

Grirders and crossbeams hindered worlk
platform installation below the deck on the
viaduet and arch spans. The spans’ locstion
over izlands alzo prevented access for plat
form delivery and for equipment to raise
the sections. The contractor designed a
cantilevered work platiorm with joists
extending from the crossbeams. Workers
inatalled the platform by first working over
the edge of the existing deck, and then
from the newly installed sections to extend
the platform along the span

Increasing the deck width on all spans
required changes {o the walkways of the
Canadian crossing. The east-side walloway
was narrowed and converted Lo a2 mainte-
nance platform running the length of the
crossing with the exception of the truss
zpan, where the members made erection of

nally a combinztion of supported grid pan-
els and reinforced-concrete slabs, was
rerioved and replaced with 51-mm-deep
concrete-filled steel grid panels with-a 40
mm overfill. The new walkway, extending
along the entire west side of the crossing,

the 51-mm-deep open galvanized grid |
impossible. The west-side walkway, origl- | members of the truss. The beams, located

Widening the deck
forced alterations to the
suspension and russ
span deck supports.

is—depending on the span—supported by
the stiffening girders, handrail posts or the
outside edges of the new deck panels.
Workers also installed 3 four-rail barrier on
both sides to protect pedestrians and main-
tenance workers from wehicle traffic. Prior
to rehabilitation, 2 curh was all that sepa-
rated the walkways from the roadway.
Widening the deck alzo forced alter-
ations to the suspension and truss span
deck supports, whers: floor bearns span the
deck laterally between either the stiffening
girders of the suspension spans or the

Chrfario
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every 7.62 m, were originally connected by
four stringers spaced 2,13 m apart betwesn
the extremes of the deck panels. Widening
the deck and moving the cast edge while
leaving the west edge in its original location
moved the roadway's centerline east. This

required a five-stringer system, with one

stringer at the new roadway centerfine and
the rest spaced at 1.905 m intervals,

Originally scheduled. for completion in
72 working days, stringer installation and
associated structural work on the suspen-
sion bridge took only 62 davs, a rate of
more than five stringers:per day,

Cm the viaduct and arch spans; lazeral
crossheams support the roadway deck. The
beams bear on stiffening girders aloag the
east znd west sides of the structures. The
crossbeams were long encugh to support
the wider deck panels but not long enodgh
to maintain a west-side walkway and ao
east-side work platform. Workers added
exiensions to the existing crossbeam using
splice plates. The contractor scheduled 143
davs to install the extensions and replace
the viaduct and arch zpan decking, but
crews completed the work in 105 working
days, almost 30% faster than planned. ¥

Randy Fickls, PE. MASCE, iy an enginser gt
Totien Sims Hubicki Asociates Lid | Whithy,




