











































































































ne inspections revealed that:
® 30% of the bridges showed good per-
formance in all areas.

® 58% of the bridges showed good overall
performance with moderate corrosion
in some areas.

® 12% of the bridges showed good overall
performance with heavy corrosion in
SOme areas.

One or more ol the lollowing factors
were determined to be responsible for the
formation of non-adherent flaky rust:

* Water runoff contaminated with deic-
ing salts during winter months draining
through leaky seals and open joints or
expansion dams.

® Tunnel-like conditions that concentrate
salt-laden road sprays from traffic pas-
sing under the bridge, resulting in the
accumulation of water, dirt and salt on
the superstructure

® Water and deicing salts leaking through
cracks in the concrete deck.

e Salt-laden water runoff draining
directly over the edge of the bridge onto
the steel superstructure

By far, the most prevalent and impor-
tant factor leading to the formation of
non-adherent flaky rust was the passage
of salt-laden water through leaking joints
or open expansion dams.

icing salt application rates devel-

by the various agencies and through

1€ Salt Institute indicated that Wayne

- County, Michigan, and Metropolitan De-
troit are the heaviest users

After considering the question of the
effects of mill scale raised by Michigan,
the Task Group did not find any detri-
mental effect caused by mill scale remain-
ing on weathering steel. Therelore, it rec-
ommends that mill scale be removed only
for aesthetic considerations.

Analysis of corrosive deposits such as
flaky non-adherent rust showed signifi-
cant amounts of chlorides, Accumulation
of these deposits on the steel surfaces ag-
gravates the corrosion problem by provid-
ing a poultice environment.

Al the present time the Task Group
does not have conclusive information to
assess the effects of surface roughness due
to corrosion on the fatigue life of a
weathering steel member. No evidence of
fatigue problems was observed on any of
the bridges inspected by the Task Group.

The Task Group has engaged the Steel
Structures Painting Council to conduct a
study on the remedial painting of
weathered steel. When completed the
study results will be made available 1o
transportation officials.

The selection of weathering steels for
bridge structures is a matter of engineer-
ing judgment. Some of the factors 1o be

n into account are environment,
ymics, safety, and esthetics. Due to

e potential for leakage of bridge joints,

designing and detailing play an important

role in avoiding possible problems at criti-
cal points.

The bridge inspections revealed that a
majority of the weathering steel actually

installed is performing satisfactorily
However, there are notable exceptions in
Michigan, where local conditions of envi-
ronment have indicated a need to reeval-
uate the use of weathering steel in
bridges.

A National Cooperative Highway Re-
search Program (NCHRP) sponsored
study on weathering steel has been de-

veloped and is awaiting funding. The AISI
Task Group will make its meeting reports
and bridge inspection reports available to
the NCHRP research agency

The Task Group hopes the information
presented in this report will be of assis-
tance to engineers in evaluating the ap-
plication of weathering steel to their par-
ticular structures. ®
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The major trusses weighed ap-
proximately 290 tons each. They
were lifted in one plece with a
combination of 3 heavy cranes using
especially designed reusable lifting
brackets. Just another example of
AESCO's expertise in fabrication and
erection of a highly complex project.

We fabricate and erect
your projects anywhere
on timeandin the budget.

Call or Write

John Bear or
Charlie Bonnett

800-633-8724

TWX 810-728-3251 (AESCO MGY)

AESCO STEEL'’S BRIDGE
CIVIC CENTER.

\

Orfando Civic Center, Florida

This S42 million steel facility
erected southeast of Orlando re-
quired seven major 330 foot-long
truss lifts to form the building's
skeleton.

Intermediate trusses fabricated
by AESCO measured 82 feet across.
forming a design which permits
160,000 square feet of exhibition
space to be column free.

Due to the high quality require-
ments of this project, it was on-site
managed by AESCO personnel
qualified to manage and erect a
structure with critical elevation
tolerances. welding processes and
heavy erection procedures.

STRUCTURAL FABRICATION

SPECIALISTS
P.0. Box 1984, Montgomery, AL. 36197
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Try these for starters! e Eliminates the normal ledger and joist.
* Eliminates the hanging systemm on most job

Demonstrations and tests prove that the sites

Ancel Frame Scaffold System when used as  , 1p,5 it does away with normal plastering (or
falsework, can be installed with decking, tuck pointing)

brought to grade, ready to pour, at a rate of ‘

100 square feet per hour per man. Concrete—

e Provides a maximum support capacity of 2,500

Bridges— : .
_ _ lbs. per unit when pouring suspended con
* Supports bridge decking for concrete con- crete slabs over concrete walls. *
struction on I-beam or prestressed concrete e Makes scaffolding easier to install than ever
beams. : before on concrete walls
* Allows for immediate, accurate removal of .3 .
A i All ratings apply only when the guidelinas and specifications of Ancel Products
bridge beam deflection. 1 08 followed

Ancel Products, Inc., Nancy Bierk, Executive Vice President, 8025 South Broadway St. Louis, Missouri 63111 Phone: 314-631-5483
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Rteel Strives for Better Bridges '

The present state of the art in steel bridge
design and construction owes much of its
development to the contributions made
by the steel industry and the wide variety
of companies that make up the industry
acting independently.

Improved research and the investiga-
tion and development of materials and
techniques by producing mills, fabrica-
tors, erectors and equipment manufac-
tarers have produced products and skills
that have brought the steel bridge to its
present high degrees of refinement.
These materials and practices are evident
in bridges large and small for highways,
railroads and pedestrians. A major
change came about with the introduction
of high strength. low alloy steel. The sub-
sequent improvement of fabrication and
erection techniques has resulted in spans
that are lighter in weight, more attractive
in appearance and less expensive to
maintain.

The steel industry and its various com-
ponents have also been in the forefront in
investigation and development of im-
proved design techniques. Load and resis-
ce factor design, now the accepted
od of bridge analysis, caught the
gination ol the steel industry.
Through the efforts of the industry, it was
refined and promoted with regulatory of-
ficials and designers. These many devel-
opments have helped to lower the cost of
bridges and 10 benefit taxpayers.

In recent years, the market for long-
span steel bridges has come under intense
competitive presssure from the concrete
industry. Improvements in concrete ma-
terials and construction methods devel-
oped in Europe are now evident in the
American bridge market.

To meet this challenge, the steel indus-
try has concentrated on improving the
design of medium and long-span bridges.
The objective is to develop more econom-
ical solutions in steel and educate design-
ers and public officials to the attractions of
these solutions. The first target for this
effort is the highly visible, attention-get-
ting, long-span, cable-stayed major river
crossing market.

A number of these cable-stayed cross-
ings now being planned have been iden-
tified by the steel industry. The agencies
responsible for final design are receiving
information that should make the cost of
these structures substantially less than
those of similar long-span structures built
in the recent past. While all aspects of
cach are being studied, the main empha-
sis is on design of the deck structural sys-

r example, a floor framing system
never before used in the United States is
part of a recently completed design for a
1,200-ft-main-span, cable-stayed, four-
lane highway bridge that is 92 ft wide,
The primary lorming system consists of

two 6-ft-decp, continuous-fascia, C-
shaped girders supported every 50 [t by
cable attachments in combination with
5-ft-deep, 92-ft-long transverse girders
on 12-ft 6-in. centers. Splices in the fascia
girders and the transverse girder connec-
tions are lield-bolted. This unusually light
(24 Ib) floor system is designed 1o act
compositely with pre-cast concrete ele-
ments. The deck is made up of 12 x 50-ft
panels with openings 10 alﬁ)w for grom-
ing of the shear studs after placement on
the transverse girders.

Another recent development is the
computer analysis of the distribution of
horizontal loads in medium-size plate
girder bridges. This analysis demonstrates
that the actual distribution factor for
interior girders with full-depth cross brac-
ing was about 25% less than the §/5.5
rule. This permitted wider girder spacing
and a reduction in overall steel weight
and cost. This system was first used on the
high-level approach spans 1o the Sun-
shine Skyway replacement project over
Tampa Bay and was the first acceptance
by the Federal Highway Administration
on a major project.

An example of the steel industry’s en-
terprise and ingenuity in serving the pub-
lic is the speedy replacement this summer
of a middle span of the Norfolk & Western
Railroad Bridge at Hannibal, Mo, At the
beginning of May, barges out ol control
knocked the span into the Mississippi
River. This forced a diversion of rail traffic

between Kansas City and Chicago/Detroit
that was costly in time and money,

Norfolk & Western, while selecting an
engineering company, asked fabricators
1o offer quotes on costs and completion
schedule without the benefit of bid draw-
ings.

The railroad awarded the construction
contract for fabrication and erection of
the 246-ft 3-in. truss span to Bristol Sicel
and fron Works, inc., on the basis of price
and time, only three days after the
accident.

Thanks to fast tracking of the produc-
tion process, fabricated material began to
arrive on site 10 days after the contract
award. The erector began assembly of the
span on three barges. Three months and
one day after the accident, a derrick barge
lifted the 465-ton replacement span into

lace.

AISC/AISI Joint Industry Task Force, a
group of industry representatives from
the design profession, fabrication and
erection segments of the industry, con-
tinues to monitor and investigate new
ideas that will improve the design and
performance of steel bridges and help to
reduce the overall costs of bridge struc-
tures. This effort by all elements — mills,
fabricators and crectors, in cooperation
with the two major trade associations,
strives to distribute information about
these technical developments 1o a broad
range of persons involved in the design
and construction of bridges. #
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FABRICATION

—
HEAVY STEEL WELDMENTS

When the going
gets tough.

Look to the emerging leader in

the industry: FLINT STEEL.

One of America’s largest, most modern
steel fabricating operations. With the
latest in computerized, automated
equipment. Fully-staffed to serve your
every steel requirement.

Let us handle your next tough
project —and let's get going together!

the spark of imagination

t——— -

COMMERCIAL GALVANIZING

1982 FLINT STEEL m%‘bfzmu * designed by Koerper A Company

Flint Steel Corporation « 2440 South Yukon Avenue * PO. Box 1289 » Tulsa, Oklahoma 74101 « (918) 584-3621



