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Over 60 Years
of Service to Steel

The American Institute of Steel
Construction, Inc., is a voluntary
trade association that represents
and serves the fabricated struc-
tural steel industry in the United
States. its purpose is to improve
and advance the use of fabricated
structural steel and, through the
sponsorship of research and en-
gineering studies, to develop the
most efficient and economical de-
sign of fabricated steel structures.

The Institute provides a wide
variety of services to the design
profession, the construction in-
dustry and to the steel-fabricating
companies that sponsor and sup-
port its activities. These activities
include development of spec-
ifications and technical publica-
tions, regional engineering ser-
vices, sponsorship of research
projects, technical seminars,
awards programs, engineering
fellowships, management semi-
nars, and programs of quality con-
trol, productivity and safety for
both shop and field.

For more than 60 years, AISC has
conducted its activities and ser-
vices with a deep sense of public
responsibility. For this reason and
because of the high caliber of its
technical staff, many of whom are
registered professional engineers,
the Institute enjoys a unique rela-
tionship with engineers, ar-
chitects, building code officials
and educators. They recognize the
institute’s professional status in
the fields of specifications, spon-
sors of structural research, design
development and performance
standards.

The American Institute of Steel
Construction, Inc., represents the
combined experience, judgment
and knowledge of the steel fab-
ricating industry. The scope and
success of its activities could not be
achieved by any single member of
the industry. The nation shares the
rewards of these activities
through better, safer and more
economical bridges and buildings
—framed with steel.

400 N. Michigan Avenue
Chicago, IL 60611
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Forty-five percent of the 557,516 hl"

in the United States are classified as struc-
turally deficient or functionally obsolete,
according to “The Third Annual Report
on the Highway Bridge Replacement and
Rehabilitation Program’ published by
the Department of Transportation

The report shows that 248,527 bridges
are structurally deficient or functionally
obsolete. This is an increase of 16% over
the number of inadequate bridges cited in
the previous year's reporl.

A functionally obsolete bridge is one
whose lane width, load-carrying capa-
city, clearance or approach alignment can
no longer safely serve its traffic load. The
bridge report lists 121,872 bridges like
this

A structurally deficient bridge is one
that has been restricted to light vehicles,
is closed to traffic, or must be rehabili-
tated immediately to stay open. As of the
end of last year, 126,655 bridges fell into
this category

The structurally deficient bridges are
the victims of heavy traffic, weather and
llt‘g]L'\l.

There are about 150 million Americans
licensed to drive automobiles, trucks
and buses. Last year they drove
1,500,000,000,000 vehicle miles, more
than twice the mileage of 1960.

Weather takes a heavy toll of bridaes
over the years. Expansion and co
tion caused by heat and cold strain
rials. The freeze-thaw cycle spalls con-
crete and asphalt decks, allowing rain and
deicing salt to penetrate and corrode rein-
forcing bars and structural members

Bridges are like houses in that they




must be kept up. Many of our bridges
have not had regular inspection and
maintenance, because these are items
that government officials find easy to
postpone or abandon. Just as with a
house, the defects of bridges grow geome-
wieally worse with each year of neglect.
¢ out of four of our bridges are more
45 years old. Too many have been
neglected too long
The results of the effects of neglect, age
and weather on bridges is costly. The De-
partment of Transportation estimates it
will cost $47.6 billion to replace and re
pair our deficient or obsolete bridges. No
city, state or federal agency presently has
money 1o pay for it
Federal aid helped to build about 20%
of the nation’s roads and streets and these
include one-fourth of the deficient/obso-
lete list.
In 1956, Congress created the Interstate

and Defense Highway System and the
Highway Trust Fund 1o finance it. Federal
taxes on motor fuels, tires and inner

tubes, tread rubber, lubricating oil, heavy
vehicles, trucks and buses and parts for
trucks and buses provided revenue for
the trust fund. The fund shares construc-
tion of the Interstate highways with the
states on 90:10 basis. The fund contrib-
uted to the states for primary, secondary
and urban roads at a lower ratio.
Construction began  immediately
Segments of impressive broad highways
and their even more impressive bridges
began to appear in every state. Year by
year the Interstate Highway System
added mileage toward its 42,500-mile
goal.
Unfortunately, the program started to
r because—until recently—Congress
C Nno provision to finance mainte-
nance and repair of the Interstate High-
way System’s bridges and highways. That
responsibility was left to the individual
states. The cost of maintenance of a bridge
increases each year, over and above the

The less maintenance
received, the more it costs in each suc-
ceeding year to accomplish complete re-
habilitation

Now, at a time when the Interstate Sys-
tem is almost complete, the original ele-
ments of the system are 25 years old
Some of it is much older, The system in-
cludes 1,145 bridges that are more than 40
years old. These were on existing high
ways that were incorporated into the sys-
tem in 1956.

Twenty-five years, even 40 years
shouldn’t seem like old age for structures
as painstakingly designed and as carefully
built as a bridge. But the Interstate bridges
take a lot of punishment, Although the
Interstate System and other federally
aided routes account for only 20% of U.S
bridges, highways and streets, they carry
80% of U.S. traffic.

The needs of our bridge inventory have
been well defined and understood and
the remedies are well known. The big
problem facing Congress, the state legisla-
tures and the man on the street is: How to
pay for the solution?

The federal-aid highway network in
cludes 67,696 bridges that are on the list
of structurally deficient or functionally
obsolete bridges. 1t is estimated that it will
cost $24.6 billion to replace or rehabili-
tate these bridges

Right now, there is nothing like $24.6
billion in federal or federal-state money
to pay for this work. In 1978, after the
Interstate System was 22 years old and
beginning to show signs of age, Congress
passed the Surface Transportation Assis-
tance Act, which provided a total of $4.2
billion over the subsequent four years for
bridge replacement and rehabilitation.

Congress authorized the states to use at
least 15% and not more than 35% of their
bridge aid funds for bridges not on the
federal aid system.

The states, counties and municipalities
have even greater financial problems cop-

factor of inflation.

ing with their non-federal obsolete or de-
ficent bridges. The modest aid from Con
gress provides 80% toward bridge re-
habilitation or replacement and many of
these government elements are unable 1o
even pay their 20% share. The total
amount they need to pay is $23 billion to
cope with their 180,831 inadequate
bridges.

To compound the bridge financing
problem, Presidemt Reagan would like
the cities, counties and states to take full
responsibility for their bridges and high
ways as part of his New Federalism pro
gram.

The President’s plan is to commit the
federal government to completion of the
Interstate System and leave the construc-
tion and maintenance of most non-
Interstate highway roads to the states. He
proposed to pass on to the states one-hall
the federal 4-cent-a-gallon motor fuel 1ax
1o help them finance the work. The Na
tional Governors Association calculates
that this will be a total income of $2.2
billion per year and not enough, The As
sociation thinks the states should get 3
cents.

A popular proposal for getting more
money Lo the states is to raise the federal

fuel tax by 4 cents and grant the states
$4.4 billion a year
Since most states finance their trans

portation work with user taxes and most
have raised their gas taxes, many think a
4-cent rise by the federal government
would hamper further rises by the states

Probably the most talked of scheme for
financing bridge and highway upkeep is
for states to establish toll booths on their
major highways. It is presently against
the law to put a toll on Interstate high
ways, but this law could be changed

Another possible solution is the crea-
tion of turnpike authorities 1o operate
major elements of state highway systems
and dedicate earnings to the maintenance
of bridges and highways

Trucks are accused by many highway
administrators of causing bridge and
highway damage out of proportion to the
amount they pay in fuel taxes and other
user charges. They may end up paying a
larger share

A revival of the Reconstruction Fi
nance Corporation (1932-1958) has been
seriously suggested 1o issue $25 billion in
federally backed loans to cities to help
them finance their facilities. Also dis
cussed in Congress is a multi-billion
dollar public works program to provide
not only an improved infrastructure, but
jobs.

The most likely financing of bridge re-
habilitation and replacement will be a
user tax based on a percentage of fuel
price, rather than a cents-per-gallon tax
that does not take into account inflation
or the increasing efficiency of automobile
engines.

Whatever the means, time
out and a solution can not wait
stands ready to do its part. ®
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The rebuilding of our nation's bridge sys-
tem demands a material that is reliable,
economical, long-lasting and beautiful.

Steel is the answer.

Some of the many advantages that steel
offers over other bridge construction ma-
terials are:
® Steel’s light weight—its high strength

per pound — permits less costly foun-

dations.
& |t is easy to erect and build on land or
over water.
® Steel bridges are erected quickly.
® A steel bridge can be erected in winter.
® The freeze-thaw cycles of winter and
early spring have little effect on steel.
® Because of prefabrication of its ele-
nents, a steel bridge can be constructed
pidly.
ecause the materials of a steel bridge
exist in their ultimate form before con-
struction, a higher degree of quality
control is possible.
e A wide variety of visually pleasing de-
signs are available for steel bridges.
® A steel bridge can'be quickly and easily
repaired if it is damaged.
® Steel bridges are comparatively easily
designed. Computer programs provided
by the steel industry assist designers in
determining the most economical struc-
tures.
® Sub-assembly of bridge sections prior to
construction ensures a proper fit-up in
the field.

Steel for Beauty

Steel is not only the most versatile of
bridge construction materials, it is, in its
wide variety of production and applica-
tion, the most beautiful. A steady flow of
improvement in the basic metal and in
the design of bridges is enriching the
American landscape. Some examples are:
Weathering Steel—A development in
steel technology that has produced
bridges that are more economical and
beautiful is weathering steel.

Its beauty derives from its very nature.
This special higher-strength, low-alloy
steel is designed to go unpainted. Exposed

the elements, it forms a tight oxide
.ting on its surface that retards further

rrosion and needs no painting when
properly applied as recommended by the
producers. The resulting surface has a
rich dark russet brown texture that
blends in with the natural surroundings.

The reduction of maintenance paint-

New designs in truss bridges (top
and above) and box girder bridges
(left) demonstrate steel's ability to
combine beauty and construction

ing means a cost saving for the life of the
bridge. Another advantage is that traffic
need never be interfered with for paint-
ing.

Weathering steel (ASTM A588) is
stronger than conventional carbon struc-
tural steel and permits use of less steel,
which can result in lighter foundations.
Box Girders—Steel box-girder bridges
offer both beauty and economy. Their de-
sign permits a lesser weight of steel.
Box-girder bridges have clean lines and
shallow profiles that have no exposed
projecting surfaces in which dirt may
accumulate, providing for easier mainte-
nance.

There are many examples of steel box
girders: curved, straight, single or in mul-
tiple sections with straight or sloping sides
to meet the design and esthetic needs.
Brought to the site in long prefabricated
segments, they allow speedy erection.

Box girder bridges easily satisfy the
esthetic demands that are being required
by specifiers, users and neighbors of most
bridge projects.

economy i“l'("hl'”"ﬂ steel ?'H‘J_dt"\
of cither design blend into the envi
ronment and offer reduced
maintenance

Truss Bridges—Advances in steel mak-
ing and bridge design have improved the
appearance of the truss bridge, which has
been so much a part of the American
scene for more than 90 years.

With contemporary design and materi-
als the truss bridge has a less cluttered
look. Sections can now be made of
three-plate weldments or of closed box
design; this eliminates the riveted lacing
bar details that make some of the old truss
bridges unattractive. This also makes
painting simpler. And, if weathering steel
is used, painting can be eliminated from
bridge maintenance.

The only “must” in a truss bridge is the
triangular panel. Designers of truss
bridges now give variations in size, slant
and distance from the top and bottom
chords. Some designers experiment with
shaping of some of the triangular panels
to add distinctive, curved appearance.

The truss may be the most economical
bridge for spans of 500 to 1,500 fi. and
economy is a strong consideration in
these days of cutbacks in federal funding.
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Staying ontop

ofyourjob
X1

we stay ontop!




; As a result of US Steel’s reorganization of the American
--:.31'idge fabricating business into USS Fabrication, each
¥ plant is now a self-contained operation. We've put the

management where the action is—at each individual plant.

Now your own “local” source can stay closer to your

job and give you more personal attention; from estimating,

contracting, engineering, through fabrication, assembly
and shipment. It simply means we can do an even better
job for you.

Our conveniently located plants vary in size, capacity
and product, but all can do a complete fabricating job for

you. In addition, each plant has its own engineering center.

At Ambridge, PA, we have two plants; the world’s
biggest fabricating plant, and our under-roof barge
building facility.

We also have the Shiffler plant at Pittsburgh, PA,
and plants at Elmira, NY; Fresno, CA; Orange, TX and
South San Francisco, CA. Our expertise includes
steel fabrication for a variety of structures—high-rise,
light commercial and agricultural buildings; pressure
vessels, storage tanks, large diameter pipe, river barges,
drilling barges, penstocks and transmission towers, and,
.)f course, bridges.

The many jobs we've handled—both big and small—
have clearly established our leadership. The way we've
organized the new USS Fabrication—to better enable us
to stay right on top of your job—will also help us to stay
on top!

We are committed to providing you with products and
service of the highest quality. Find out more about us and
the many ways in which we can help you. Contact John

Maczuzak, President,
USS

USS Fabrication,
Fabrication

Park Road, Ambridge,
Division of United States Steel

PA 15003.(412/266-2270)
First in Fabrication.

Ambridge Plant

Marine Facility, Ambridge

-
Elmira Plant

South San Francisc o Pl ant
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Call ATLAS For Youre
abriatig Needs...

A biostabilizer for the Blue Plains Sewage Facility in Wash-
ington, D.C.

Stainless steel substructures for fusion reac- A 430" x 70 truss for a One of many buildings fabricated by Atlas Machine
tor at Princeton, New Jersey. Burlington Northern rail- & Iron Works.

road bridge being com-

pletely assembled in our

shop.

Atlas Machine and Iron Works is geared to fill your
AISC Category lll needs with complete fabricating and erecting services. Call us today: 703/754-4171

Certified

* Atlas has 500,000 square feet under roof.

* Atlas has three railroad sidings and 100 ton crane
capacity.

e Atlas has a 1000 feet assembly yard with a 50 ton
crane.

* Atlas has a 50,000 square feet, fully equipped MACHINE AND IRON WORKS, INC
machine shop.

¢ Atlas has a 40,000 square feet specialty job shop. 7308 Wellington Road

* Atlas has a 16’ x 16’ x 50' heat treating oven. Gainesville, Virginia 22065




Steel for Economy and Efficiency
Advances in the art of steel *'fl!l}"l‘ tii'\l}.ii\
have been made with greater frequency
in recent years, thanks in large part to the
contributions of the American Iron and
Steel Institute (AISI). Over the past 20
years the Institute has worked with uni
versities, private engineering firms and its
member companies on bridge research
projects aimed at improved simplicity, ef-
ficdency and economy with steel. Some
examples of AISI research

Load Factor Design—A new method of
designing steel bridges, Load Factor De-
sign can effect savings in superstructure
steel of from 6 10 14% due to AISI re-
search. The design makes further savings
through the use of smaller welds and
fewer stiffeners, and other expensive de-
tail items
In the traditional bridge design meth
od. Working Stress Design, a uniform fac-
tor of safety is applied to both dead and
live loads. In Load Factor Design, a smal
ler safety factor is applied to the known
dead load (the weight of the bridge itself)
and a larger factor to the live load (vehi-
cles using the bridge). This provides a
more consistent live load capacity for
steel bridges, regardless of span length, as
compared with the Working Stress De-
sign. As span lengths increase, the dead
influence becomes greater and
*s for larger savings in steel
Autostress Design—A refinement of
Load Factor Design, Autostress Design
uses a more realistic picture of the behav
ior of the bridge under live loads. Auto-
stress Design leads to simpler bridge de
sign, to simpler fabrication and. as a
result, to greater economy of bridge build
ing. Presently in the prototype stage
Autostress Design is one of the many
bridge research projects carried out by
universities and private engineering firms
under the sponsorship of the American
Iron and Steel Institute
Curved Bridge Girder Design—As
presently designed, horizontally curved
steel bridge girders are considered by
many engineering authorities to use
more steel than necessary. By existing
standards, their design is based on elastic
analyses, as opposed to ultimate strength
concepts
A study sponsored by the American
Iron and Steel Institute is aimed at devel-
oping a simplified analytical model to
predict ultimate strength. Success will
produce steel bridges that are simpler and
more economical to design and build
Bracing and I-Girder Bridges—An ex-
amination of the effects of bracing on
I-girder bridges also aim at economies of
fabrication and materials. Studies at the
Ugiversity of Maryland funded by the
rican Iron and Steel Institute seek to
ove the understanding of I-girder
bridge behavior by analyzing the contri-
bution of lateral bracing to wind load
resistance and vehicle live load distribu-
tion between girders. @

SHEARLEG
DERRICKS

2,000 Ton Capacity For
Erection And Demoalition

For Complete Details Call:
Joseph Bachta (203) 249-7661
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THE STANDARD STRUCTURAL STEEL CO.

EIGHTY SIX DAY STREET, NEWINGTON, CONNECTICUT 06111
PHONE (203) 249-7661

Structural Steel Fabricators and Erectors




When it comes to constructional plate steels,
we wrote the book. This current edition features
Lukens' capabilities with regard to:

Sizes. Standard specification plates available in
widths to 195" lengths to 1080 (longer in certain
sizes) and thicknesses to 25!" A size card shows
details.

Specifications. Mechanical properties and
chemistry of the various grades of steel most
frequently found in bridges and buildings.
Displayed in chart form.

Heat Treating. Many types of treatment offered
on plates up to 600" long. Even longer by special
arrangement.

Stripped plate. An alternative to universal mill

Write
right
NOW,

NAME

CITY

r----

|

plate in applications such as fabricated bridge
girders. Produced in lengths from 120" to 1080,
widths 12" to 48" and thicknesses %" to 12"
Lukens-Conshohocken. A rolling mill and ship-
ping complex designed to meet your needs for
light-to-medium thickness carbon plate and our
Sure-Foot® safety floor plate.
Lukens Fineline® A family of low-sulfur construc-
tional steels particularly effective when used in
fracture critical applications.

For your copy of this brochure, illus-
trated with photos of our facilities and our
products in use, just fill out the coupon below.

LUNKENS STEEL

LUKENS STEEL COMPANY
586 Services Building
Coatesville, PA 18320

Please send me a copy of your brochure, LUKENS CONSTRUCTIONAL
PLATE STEELS.

COMPANY e
ADDRESS —
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Prize Brid es/ 1982 Over the years the American Institute of Steel

g Constructlion has developed several awards
Steel bridges selected in the national competition conducted by programs to recognize and applaud individuals
the American Institute of Steel Construction as the most and firms that have made outstanding
beautiful bridges opened to traffic in 1980/1981 contributions to the advancement of structural

steel.
Among the leading programs, for Its

AWARD CATEGORIES effectiveness and lasting Impact, Is the AISC

Bridge Awards Program. By honorlng the
creatlve, functional and esthetic excellence of
modern bridge design, AISC promotes a broader
appreciation of steel bridges and takes a leading
role In creating a more beautiful America.

LONG SPAN
Bridges having one or more spans over 400 ft. inlength

MEDIUM SPAN, HIGH CLEARANCE
Bridges with vertical ciearances of 35 ft. or more, having the

longest span (as measured by the bridge supports) not more AISC makes known that the esthetic appeal of
than 400 ft nor less than 125 ft. in length steel bridges Is eloquent tribute to the vision and
MEDIUM SPAN, LOW CLEARANCE sklll of the persons who plan, design and bulld
Bridges having vertical clearances of less than 35 ft., having the them. The bridge designers of today are both

longest span (as measured by the bridge supports| not more
than 400 ft. nor less than 125 ft. in length.

SHORT SPAN
Bridges having no single span 125 ft. or more in length,

GRADE SEPARATION
Bridges whose basic purpose is grade separation as contrasted

artist and engineer. They understand the
potentlal for strength and beauty in steel
structures and know that a pleasing appearance
can be achleved at no sacrifice of efficlency or
economy. The simple grace of a highway

to the above categories. overpass, Just as the majestic sweep of ariver
ELEVATED HIGHWAYS OR VIADUCTS crossing, reflects a creative integration of
idges having more than five spans, which cross over one or structure, function and form skilifully executed

re established traffic lanes, and which may afford access for In steel.

estrian travel and for parking. Since 1929, AISC's Bridge Awards Program has
MOVABLE SPAN honored the steel bridges Judged by noted
Griages having a movable span professionals to be the most handsome and
SPECIAL PURPOSE functional of those opened to traffic within the
Includes pedestrian bridges, pipeline bridges, airplane bridges.
and other spacial purpose bridges not identifiable to one of the previous two years. The awards and the
above categories. resulting national acclaim for the designers and
RAILROAD bullders of those bridges Iinspire the design
Bridges (non-movable] which are primarily for the purpose of profession toward greater creatlvity In
carrying a railroad, but which may also be a combination producing steel bridges of beauty, economy and
raliroad-highway bridge. safety. This trend has grown throughout the
RECONSTRUCTED years and Is evident In the comparison of
Bridges which have undergone major rebuliding and/or contemporary bridges with those bulit many
reconstruction using steel framing to upgrade them to present 3
day traffic requirements. years ago.

The Jury of Awards for the 1982 competition are
(from left to right):

Dr. Frederick M. Law, FASCE, Consulting
Structural Engineer and Professor of Civil
Engineering, Southeastern Massachusetts
University, North Dartmouth, Massachusetts

Sherwood Richardson, Richardson, Gordon
and Associates Consulting Engineering,
Pittsburgh, Pennsylvania

Stan Gordon, Chief, Bridge Division, FHWA,
Washington, D.C.

Dr. James R. Sims, President of ASCE,
[Endowed Chair) Herman and George R. Brown,
Professor of Civil Engineering, Rice University,
Houston, Texas

Joseph R. Passonneau, Joseph Passonneau
& Partners Architecture, and Engineering,
Washington, D.C.
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SEWICKLEY BRIDGE REPLACEMENT

. Sewickley, Pennsylvania
< Designer: Richardson, Gordon & Associates, Inc., Pittsburgh, PA

1982 Prize Bridge
Category:Long Span

General Contractor & Steel Erector: American Bridge Division, U.S. Steel Corp., Pittsburgh, PA

Steel Fabricator: USS Fabrication, Ambridge, PA
Owner: Pennsylvania Department of Transportation, Harrisburg, PA

RELOCATED CHAPEL ROAD BRIDGE

The original 70-year-old Sewickley
Bridge needed replacing and the
primary requirement was to mini-
mize closure time. By using the two
original river piers, portions of the
original abutments, and a steel struc-
ture, the new bridge was in use only
17 months after closing. Steel was
used to minimize structure weight
and depth, yet the new bridge is 4 ft.
wider than the old.

Main spans consist of a three-span
continuous Warren truss with spans
of 375 ft -750 ft -375 ft. Design fea-
tures to increase life of the new
bridge and decrease maintenance
were epoxy-coated deck reinforcing
bars, a complete deck drainage sys-
tem, sealed deck expansion joints,
and a high performance paint sys-
tem. Sealed box truss members and
simple details were used to provide
an attractive, low maintenance
structure. The new structure carrj
the overall appearance of the nr.
nal bridge to satisfy the wishes
local residents.

1982 Prize Bridge

Bethlehem, West Virginia (OVER 1-470) Category: Medium Span, High Clearance

Deslgner: Richardson, Gordon & Associates, Inc., Pittsburgh, PA

General Contractor: Marble Cliff Quarries, Inc., Columbus, OH

Steel Fabricator: Fort Pitt Bridge Div. of Spang Industries, Inc., Canonsburg, PA
Steel Erector: The Vogt & Conant Company, Cleveland, OH

Owner: West Virginia Department of Highways, Charleston, WV

Aesthetics played an important role
in the design of Chapel Road Bridge
because of its high visibility spanning
1-470. Yer the dramatic visual effect
of the slant leg rigid frame structure
was economically competitive.

I'wo frames placed 28 ft 4 in. cen-
ter to center with floor beams sup-
porting three stringers have span
lengths of 134 ft -226 ft -134 fi and
support a 28-ft wide roadway with a
5-1t sidewalk on one side. This clean
looking bridge is fabricated of
weathering steel to reduce mainte-
nance as well as for aesthetics




GOOSE HOLLOW BRIDGE
Thornton, New Hampshire (OVER MAD RIVER)
Designer: Pavio Engineering Company, New York, NY

General Contractor & Steel Erector: Shoals Corporation, Eliot, ME
Steel Fabricator: Bancroft & Martin, Inc., South Portland, ME

1982 Prize Bridge

Category: Medium Span, Low Clearance

Owner: New Hampshire Department of Public Works and Highways, Concord, NH

DISMAL RIVER BRIDGE

Thedford-South, Nebraska

Located in the White Mountain Na-
tional Forest, a rustic setting of river
and wouods dictated a structure com-
patible with its surroundings. The
designers achieved their goal with
unpainted weathering steel, white
concrete, and aluminum railing that
all blended with the topography and
natural colors of this very scenic
area.

Built as a five-span continuous
curved girder bridge 534 ft long and
39 ft 6 in. wide, it carries two lanes of
traffic and one sidewalk. The super-
structure consists of five longitudinal
curved girders framed into trans-
verse box girders, supported on bear-
ings on single round pier columns of
1-in.-thick steel plate 7 ft in diame-
ter, and filled with concrete. The
resulting structure has a low profile
and shallow depth

1982 Prize Bridge
Category: Short Span

Designer & Owner: Nebraska Department of Roads, Bridge Division, Lincoln, NB
General Contractor & Steel Erector: Dobson Brothers Cosntruction Company, Lincoln, NB

Steel Fabricator: Lincoln Steel Division of Lincoln Northland Inc., Lincoln, NB

The design and materials selected for
this bridge in the Sand Hills region of
Nebraska were for maximum aes-
thetics, simplicity, lightness of ap-
pearance and minimum mainte-
nance. It carries U.S. 83, a major link
between Canada and Mexico,
through the surrounding rolling ter-
rain and beautiful river valley.
Weathering steel was chosen to meet
design criteria including economy
and material availability. The 285 ft
structure with spans of 87 ft, 111 ft,
87 fi are fabricated of continuous
welded plate girders with bent plate
separators at the piers and cross
frames at intermediate points.
Abutments are the integral type with
steel piling placed on the Y-Y axis in
the direction of superstructure

ovement. Freedom from excessive
lumns was provided by hammer-
1ead piers in the substructure.
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Relocated Chapel Road Over [-470, Bethlehem, W. Va., Ohio County

H\-Bl'idj_'x" No. 106.6 Over the Missouri River,
Sioux City. Woodbury County, lowa

NH Route 49 Over Mad River, Thornton, Grafton County, N.H.




Congratulations

1982 Award Winners
AISC Prize Bridge Competition.

I'he four bridges shown
are among the nineteen
award-winning structures
selected by the AISC as
the most aesthetically
pleasing steel bridges
opened to traffic in 1982,
These examples demon-
strate that structural steel
is virtually unlimited in its
ability to conform to a wide
variety of design configura-
tions—without penalizing
construction economy or
efficiency. Bethlehem fur-
nished structural steel for
all of the bridges shown.

Prize Bridge Awards:
Project: Relocated Chapel
Road Over 1-470, Bethle
hem, W. Va., Ohio County
Category: Medium Span,
High Clearance

Designer: Richardson,
Gordon & Associates, Inc.,
Pittsburgh, Pa.

General Contractor:
National Engineering and
Contracting Company,
Strongsville, Ohio
Fabricator: Fort Pitt Bridge
Division of Spang Indus-
tries, Cannonsburg, Pa.
Erector: Vogt and Conant
Company, Cleveland, Ohio
Owner: West Virginia
Department of Highways,
East Charleston, W. Va.

Project: BN Bridge No.
106.6 Over the Missouri
River; Sioux City, Wood-
bury County, lowa
Category: Railroad and
Long Span

Designer: Howard Needles
[ammen & Bergendoff,
Kansas City, Mo.

General Contractor:
Johnson Bros. Corpora-
tion, Litchfield, Minn.
Fabricator: Truss— Atlas
Machine & Iron Works,
Inc., Gainesville, Va.
Approaches— Mississippi
Valley Structural Steel Co.,
St. Louis, Mo.

Erector: Nebraska Steel
Erectors, South Sioux City,
Neb.

Owner: Burlington North
ern Railroad Company,

St. Paul, Minn.

Project: NH Route 49
Over Mad River, Thornton,
Grafton County, N.H.
Category: Medium Span,
Low Clearance

Designer: Pavlo Engineer
ing Company, P.C., New
York, N.Y.

General Contractor
Erector: Shoals Corpora
tion, Eliot, Me.
Fabricator: Bancroft and
Martin, Inc., South
Portland, Me.

Owner: N.H. Department
of Public Works and High-
ways, Concord, N.H.

Project: Augustine Bridge
Over Brandywine Creek,
Wilmington, Del.
Category: Reconstructed
Bridge, Medium Span
Designer: Pavlo Engineer-
ing Company, P.C., New
York, N.Y.

General Contractor: The
Whiting-Turner Contract
ing Company, Inc.,
Towson, Baltimore, Md.
Fabricator: Harris Struc
tural Steel Company, Inc.,
South Plainfield, N.Y.
Erector: S.A. Lindstrom
Company, Woodbury, N.J.
Owner: Delaware Depart
ment of Transportation,
Dover, Del.

Bethlehem

Give us a call:

Atlanta (404) 394-
Baltimore (301) 685-5700
Boston (617) 267-2111
Buffalo (716) 856-2400
Chicago (312) 861-1700
Cincinnati (513) 984-4615
Cleveland (216) 696-1881
Detroit (313) 336-5500
Houston (713) 626-2200
Los Angeles (213) 726-0611

Milwaukee (414) 272-0835
New York (212) 688-5522

W. Orange, N.J. (201) 7369770

Philadelphia (215) 561-1100
Pittsburgh (412) 281-5900
St. Louis (314) 726-4500

San Francisco (415) 465-62%)
Seattle (206) 938-6800

Ask for Sales Engineer




L&N RR BRIDGE NO. 19

Biloxi, Mississippi (OVER BILOXI BAY)

Designer: Hazelet & Erdal, Consulting Engineers, Louisville, KY
Consultant: Hazelet & Erdal, Consulting Engineers, Chicago, IL
General Contractor: Scott Bridge Co., Inc., Opelika, AL

Steel Fabricator: Stupp Bros. Bridge & Iron Co., St. Louis, MO
Steel Erector: John F Beasley Construction Company, Dallas, TX
Owner: Harrison County Development Commission, Gulfport, MS

Recent commercial development in Back
Bay of Biloxi required widening and straight-
ening the shipping channel from the Missis-
sippi Sound 1o accommodate river traffic. The
new movable span with two 190-ft spans
provides a 132-ft clear channel. The continu-
ous through welded steel trusses, which span
the main channel, are constructed of box and
H sections completely shop welded. Field
connections were made of high-strength
bolts. The single-track floor system in the
truss swing spans is made up of treated
timber ties supported by steel rolled stringers.
The stringers are supported by welded steel
floorbeams framed into the trusses at the bot-
tom chord. Motive power for swinging the
span is provided by two 30-hp electric motors
that power two 40-gal-per-minute hydraulic
pumps. Four oil motors drive the pinion
drive gears. Hydraulic oil powers the end and
center wedges, rail joints and bridge locks.
The bridge is designed to resist hurricane
wind and wave forces.

1982 Prize Bridge
Category: Movable Span

R wiih codiience

With Mac-Fab’s steel bridge
forms, besides the economy, safety
and versatility you've come to
expect—you get the confidence
that Mac-Fab's “bridge team” is
behind you.

The team, made up of experi-
enced bridge construction
specialists, starts with evaluating
and planning the steel deck from
the initial letting. . . Which takes

the guesswork out of your
quotation

Then you can be con-
fident that: Mac-Fab's
application engineers have
evaluated the project for
greater efficiences. :
the production and phased ship-
ing programs deliver materials to
the job-site in a timely, orderly
fashion. . . And that MacFab's

. . That —

nationwide experience means
no regulatory surprises.

To get the complete confidence

story, and Mac-Fab's

total product capabilj

' write for our new cata
MAC-FARB
Mac-Fab Products, Inc. 700 So. Spring Ave.
St. Louis, MO 63110 Tel: 314-664-9100

==




| GALENA RIVER PEDESTRIAN BRIDGE 1982 Prize Bridge

Galena, lllinois Category: Special Purpose

Designer: Homer L. Chastain & Associates, Decatur, IL

Design Consultant: Michael B. Jackson, Architect, New York, NY

General Contractor & Steel Erector: Savanna Construction Co., Savanna, IL
Steel Fabricator: Theo. Kupfer Iron Works, Inc., Madison, WI

Owner: City of Galena, Galena, IL

This footbridge spans the Galena River to con-
nect parking facilities with the historic town of
Galena, lllinois, and accommodate the thou-
sands of visitors who come each year

To satisly the design criteria, including those
of the National Historic Preservation Act, the
designers chose a three-span continuous steel
deck arch with parabolic arch spans of 85 ft 10
in, x 125 ft x 85 ft. All structural members are of
unpainted weathering steel for appearance and
economy of maintenance, The structure stands
above the estimated 100-year flood height and
has a substructure of reinforced concrete faced
with native limestone. The 8-ft-wide walkway
has period ornamental handrails and lighting
fixtures that fit the Galena historic preservation
and restoration theme

EXTEND THE LIFE

OF BRIDGE STRUCTURES WITH
HERMAL-CHEM" REHABILITATION

AND PRESERVATION SYSTEMS

“A TOTAL
CONCEPT
APPROACH'

*Non-Shrink Grouts for Bearing *Pothole Repairs *Complete Deck Overlayments
Pads and Anchors *Expansion Joint Nosings *Deck Penetrating Systems
*Honeycomb and Crack Repair *Concrete Coating Systems *Adhesives for Structural
*Delamination and Hollow *Splash Zone and Underwater Bonding
Plane Repairs Protective Coatings, Mortars *Watertight Expansion Joint
*Vertical and Overhead Patching and Jacket Systems Systems
Factory Trained Technicians are available for free consultation For information on how Thermal-
throughout North America. Thermal-Chem Systems are capable Chem Systems can rehabilitate or
. of application, adhesion and curing on moist or wet surfaces preserve your concrete projects
down to 33°F(1°C) and on dry surfaces down to 0°F(-18°C). above or below the waterline, call
Patent proven epoxy systems make the difference under normal or write our International Head-
or adverse conditions of application. quarters.

THERMAL-CHEM, INC., 1400 LOUIS AVENUE, ELK GROVE VILLAGE, IL 60007 USA
TELEPHONE: 312/364-0364 » TWX: 910-222-1876 * CABLE: THERMLCHEM




Mobilzinc’

BIINISEVAKS

The unique inorganic zinc primer

UNI-PAK™ is the unique single-package inorganic For information about the success of UNI-PAK's

zinc rich coating proven successful in the fight performance—or to inquire about Mobil's complete

against corrosion In a wide range of marine and ine of high performance coatings—contact your

industrial applications Mobil representative today or write to Mobil Chemi-
UNI-PAK offers all the benefits of a 2-package cal, Maintenance and Marine Coatings Department

material-ready-mixed in a single container—pro- PO Box M-1, Short Hills, New Jersey 07078

viding 82.5% metallic zinc in the dried film and ex- .

cellent early water resistance. UNI-PAK inorganic MObiI Chemical Company
MAINTENANCE E COATINGS DEPARTMENT

Zinc coating results in a smooth cured film, uniform
in color and appearance which can be applied with £ _
elither conventional or airless equipment Beaumont, Texa Los Angeles area/ Azusa. California

2 AAADIN
& MIAMIINE

N, New Jersey Kankakee




BURLINGTON NORTHERN BRIDGE

NO. 106.6 1982 Prize Bridge
Sioux City, lowa (OVER THE MISSOURI RIVER) Category: Railroad

Designer: Howard Needles Tammen & Bergendoff, Kansas City, MO
General Contractor: Johnson Bros. Corporation, Litchfield, MN
Steel Fabricators: Atlas Machine & Iron Works, Inc., Gainesville, VA
Bristol Steel & Iron Works, Inc., St. Louis, MO
Steel Erector: Nebraska Steel Erectors, Inc., South Sioux City, NB
Owner: Burlington Northern Railroad Company, St. Paul, MN

This crossing over the Missouri River at Sioux
City, lowa, is a vital link in the Burlington
Northern railroad system. It replaces a bridge
built by the Chicago Burlington and Quincy
R.R. in the 1800°s that was not designed for,
nor could it handle, today’s loads at normal
operating speeds

. Built of weathering steel, a single through
truss spans 425 ft across the navigation chan-
nel. The stringers are supported by floorbeams
and are designed for composite action with
the concrete ballast pan. Approach spans are
of simple span welded deck girders also de
signed for composite action with the concrete
ballast pan. The complete steel structure, sup
ported on scrulptured piers, gives an au
thoritative message of strength

AUGUSTINE BRIDGE 1982 Prize Bridge
Wilmington, Delaware (OVER BRANDYWINE CREEK) Category: Reconstructed

Designer: Pavio Engineering Company, New York, NY

General Contractor: The Whiting-Turner Contracting Company, Inc., Baltimore, MD
Steel Fabricator: Harris Structural Steel Company, Inc., South Plainfield, NJ

Steel Erector:S. A Lindstrom Company, Woodbury, NJ

Owner: Delaware Department of Transportation, Dover, DE

Cost efficiency and acceptance by
historic, civic and political groups
were determining factors in the de-
sign configuration and appearance of
this six-span, 816-ft-long structure,
an integral part of two historic sites.

The new structure replaces a rail-
road bridge built in 1885, sub-
sequently converted to road trafficin
1920, and closed by the state in 1978
Built of weathering steel, the new
superstructure retains a strong like-
ness to the original truss structure
and blends harmoniously with the
original stone piers, a nearby stone
arch railroad bridge and the sur-
rounding wooded area. The new
bridge deck carries a 40-ft-wide

.zn.hl\\.n and two 7-ft sidewalks.
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Simple or complex, long or short,
high or low, fixed or movable—
steel bridges have been proven
winners for over eight decades.
The historic benefits of steel
bridge construction have been
established beyond doubt: cost,
time, consistent quality control,
utility and beauty. But today, the
strengths and dependability of
steel are amplified by new, light,
low-maintenance and high-strength
steels, faster fabrication techniques
and modern construction methods.
Anyone who builds a bridge makes
an investment in the future, as
well as the present. For a good

investment, do it with steel.
The future is being built  (A]|NY'
and steel spans the future \N\B;

AMERICAN INSTITUTE 0
STEEL CONSTRUCTION, INC.

100 N. Michigan Avenue - Chicago, 1L 60611




SPECIAL ADVERTISING SECTION

of Merit

I-65 Bridge 1982 Award of Mel’
Mobile, Alabama Category: Long Span

(OVER THE MOBILE RIVER DELTA)

Designer: Howard Needles Tammen & Bergendoff,
Kansas City, MO

General Contractor: Expressway Constructors, Saraland, AL

Steel Fabricators: Harris Structural Steel Company. Inc.,
South Plainfield, NJ

High Steel Structures, Inc., Lancaster, PA

Gamble’s, Inc., Montgomery, AL
Steel Erectors: Vogt & Conant Southwest Corporation,
Little Rock, AR

Expressway Constructors, Saraland, AL
Owner: State of Alabama Highway Department, Montgomery, AL

Span Lengths: Two arch spans of 800 ft

ederal e ssSTEEL CORPORATION

MOST EXPENSIVE STEEL

YOU BUY IS
THE STEEL YOU
CAN'T USE

At Federal we specialize in stocking the lengths and sizes of
beams you CAN use. All wide flange beams through W36 X
300 are available in 5' MULTIPLES from 35' THROUGH 60'.
We deliver material in stock lengths or cut to size anywhere in
the U.S. or Canada

Wide Flange Beams, S Beams, Channel, Angle, Plate, Flats
and Miscellaneous Channel in stock

Let us show you how our expertise in steel warehousing and
transportation can benefit you!

For further information call:
(313) 455-4000
TOLL FREE (800) 521-4444

DETROIT @ CHICAGO o PITTSBURGH ® SAVANNAH
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Marion, Tennessee
[OVER THE TENNESSEE RIVER)

Designer & Owner: Tennessee Department of Transportation
Division of Structures, Nashville, TN
General Contractor: \V. L. Hailey, Inc., Nashville, TN
Steel Fabricator: USS Fabrication, Ambridge, PA
Steel Erector: American Bridge Division, U.S. Steel Corp.,
Pittsburgh, PA

Span lengths: 158 ft-213 ft-159 ft-750 ft-117 ft-117 ft

1982 Award of Merit
Category: Long Span

.
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B&B NAVIGATION LIGHT

INTAKE CHANNEL BRIDGE-HAVASU

PUMPING PLANT 1982 Award of Merit
Yuma County, Arizona Category: Medium Span,
High Clearance

Designer: United States Department of the Interior
Bureau of Reclamation, Division of Design, Denver, CO
General Contractor: 5. J. Groves & Sons Company,
Minneapolis, MN
Steel Fabricator & Erector: Marathon Steel Company,
Phoenix, AZ
Owner: Arizona Department of Transportation, Phoenix, AZ

Span lengths: 105 ft-133 ft-97 ft

"
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S AND AIRWAYS BEACONS

PROTECT THE FINEST BRIDGES IN THE WORLD.

B & B ELECTROMATIC CORPORATION

MANUFACTURERS SINCE 1825

i REG LSRR P =S
e -

NORWOOD, LOUISIANA 70761

e

PHONE: 504 . 6295234




330-ft Acrow Panel Bridge with Acrow
Panel Piers does double duty

To widen and refurbish the two bridges across this river under 1-93
in Northfield, New Hampshire, the two-lane Acrow Panel Bridge
was erected between the two permanent bridges. While the north-
bound bridge was being rebuilt, the Acrow Panel Bridge carried

Acrow Panel Bridges are:
® quick and easy to erect with
minimum labor

@ flexible and versatile the northbound traffic

® capable of carrying very heavy loads The photograph shows the northbound bridge completed with

® modular —components are the Acrow Panel Bridge carrying the southbound traffic and the
100% reusable piers for the southbound section under construction. The length of

® easily transportable the bridge is 330 feet continuous over three piers. The piers

consisted of Acrow Panels erected vertically in a square pattern
The State of New Hampshire owns the Acrow Panel Bridge and it
: was erected by Shoals Corporation of Eliot, Maine

o ecqnomucal to use When the permanent bridge is completed, all the components of
® available for rent, lease or purchase the Acrow Panel Bridge will be reusable for other bridge projects.
In fact, the use of these components has already been planned for
another bridge having a total length of 320 feet

@ lifted into place or launched
from one side of the river

For more information call or write .

CORPORATION OF AMERICA

396 Washington Avenue, Carlstadt, New Jersey 07072
(201) 933-0450
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SOUTH PRAIRIE CREEK BRIDGE
Pierce County, Washington 1982 Award of Merit
Category: Medium Span, High Clearance
Designer: Arnold, Arnold & Associates, Seattle, WA
General Contractor: Donald B. Murphy Contractors Inc.,
Federal Way, WA

Steel Fabricator: Fought & Company, Inc., Tigard, OR
Steel Erector: Cooney-McHugh Company, Tacoma, WA
Owner: Washington State Department of Transportation,

Olympia, WA

Span lengths: 286.5 ft-282.5 ft

SOUTH DIVISION STREET
Salisbury, Maryland 1982 Award of Merit
Category:Short Span

Designer: Dewberry & Davis, Fairfax, VA

General Contractor: George & Lynch, Inc., New Castle, DE

Steel Fabricator & Erector: High Steel Structures, Inc.,
Lancaster, PA

Owner: The City of Salisbury, Salisbury, MD

Span lengths: 105 ft 4 in.

MOUNTAIN SPRINGS ROAD

Tolland, Connecticut 1982 Award of Merit

(OVER 1-86) Category: Medium Span,
Low Clearance

Desligner: Frankland & Lienhard, Consulting Engineers,

New York, NY
General Contractor: Savin Brothers, Inc., Newington, CT
Steel Fabricator & Erector: The Standard Structural Steel Co.,
Newington, CT

Owner: State of Connecticut, Department of Transportation,
Wethersfield, CT

Span lengths: 200 ft-240 ft

STATE ROUTE 45 “"CONNECTOR"”
Sarasota, Florida 1982 Award of Merit
(RAMP B OVER I-75) Category: Grade Separation

Designer: Beiswenger, Hoch and Associates, Inc.,

North Miami Beach, FL
General Contractor: Wiley N. Jackson Company, Roanoke, VA
Steel Fabricator & Erector: Florida Steel Corporation, Tampa, FL
Owner: Florida Department of Transportation, Tallahassee, FL

Span lengths: Sevenspans from83 ft?in.to 132ft3in




How 34 bridges

were erected

in time for the

World Energy Exposition.




Faced with a difficult traffic situation and the
opening of the 1982 World Energy Exposition, the
state of Tennessee had to make some major improve-
ments in the Interstate Highway System that traverses
Knoxville.

To meet the deadline, 34 highway bridges for four
Interstate Highway Interchanges, 1-75/1-640,
[-40/1-640 West, 1-40/1-640 East and 1-40/1-275 had to

Innovative design idea: integral, steel- be designed and detailed in just 12 months!

girder, prestressed concrete cap, was used The Structures Division—Tennessee DOT and
where vertical and horizontal clearance - o Bty . -

problems prevented the use of Wilbur Smith and Associates, the designers, selected
conventional dropped caps by the T.D.O.T. for two of the lnlurdmm_u chose steel

as the construction material for 31 of the structures because steel bridges wuld be designed
and built rapidly. in the face of some formidable problems.

For example: only seven of the 34 bridges would
be straight. All the others were either variable width or
on curved alignment. All but three had to be erected
over traffic. And highway geometric conditions dic-
tated severe depth limitations.

Solutions to problems like these were accelerated
through the use of U.S. Steel’s computer program
SIMON for both preliminary and final design—in con-g

.Jumlmn with the USS V-Load method and other
computer models for curved girders. ln addition, all bridges were structurally designed
by the Load Factor Design method—a “must” with the Tennessee DOT—which they have
found provides substantial savings in mau.rml and construction costs.

Multi-girder, welded-plate girder systems were used throughout—with no lateral brac-
ing required in accordance with the new provisions of AASHTO Standard Specifications.
The designers incorporated many innovative structural features such as integral-steel-
girder concrete abutments; continuous joint free spans for units up to 1331 feet in length,
and integral, steel-girder. prestressed concrete caps.

At US. Steel, we think steel could be the best answer to your bridge design or con-
struction problems. For a structu ral reporton these
bridges, or for information on steel bridge design,
contact a USS Construction Services Representative
through your nearest U.S. Steel Sales Office. Or write:
United States Steel, PO. Box (C1720), Pittsburgh, PA

15230.
-

United States Steel

Owner: Tennessee Department of Fabricators: Pidgeon-Thomas Iron Contractors: Oman Construction
.fr;mspurluuun. Nashville, TN Company, Memphis, TN  Texas- Company, Inc., Nashville, TN «

Designers: Division of Structures, Tennessee ln_lcrnultunul.. I\nn_\\‘lllc. Lockwood Construction Company,
Tennessee Department of Transpor- I'N = Allied Structural Steel Company,  Franklin, TN « Dement Construction
tation * Wilbur Smith and Associates, Chicago Heights, IL » Company, Jackson, TN »
Inc.. Columbia. SC » Subconsultant: Carolina Steel Corp., Greensboro, NC « Mc Kinnon Bridge Company, Inc.,
Hazelet and Erdal. Louisville. KY Bibb Steel Company. Macon, GA Franklin, TN « Southeastern Bridge

Company, Brentwood, TN




27TH STREET VIADUCT
Milwaukee, Wisconsin 1982 Award of Merit
Category: Elevated Highway/Viaduct

Desligner: Howard Needles Tammen & Bergendoff, Milwaukee, W|
General Contractors: Allied Structural Steel Company,

Chicago Heights, IL

Highway Pavers, Inc., Milwaukee, W|

Lunda Construction Company,
Black River Falls, W1
Steel Fabricator: Allied Structural Steel Company.
Chicago Heights, IL
Steel Erector: Edward Kraemer & Sons, Inc., Plain, Wi
Owner: City of Milwaukee, Milwaukee, \WI|

Spanlengths: 22 spans varying from 10 ftto 190 ft

GRAND AVENUE

PEDESTRIAN BRIDGE 1982 Award of Merit
Eau Claire, Wisconsin Category: Special Purpose
Designer: Owen Ayres & Associates Inc., Eau Claire, W1

General Contractor & Steel Erector: H.F RadandtInc.,
Eau Claire, W1

Steel Fabricator: Phoenix Steel Corp., Eau Claire, W1
Owner: City of Eau Claire, Eau Claire, W
Span lengths: 145 ft-145 ft-145 ft-145 ft

WYOMING AVENUE 1982 Award of Merit
Philadelphia, Pennsylvania (OVER TACONY CREEK)
Category:Elevated Highway/Viaduct
Designer & Owner: City of Philadelphia, Streets Department,
Philadeiphia, PA

Consultant: HZLZ Architects, Philadelphia, PA
General Contractor: Tel-Stock, Inc., Washington Crossing, PA
Steel Fabricator: Williamsport Fabricators, Inc.. Williamsport, PA
Steel Erector: Cornell & Company, Inc., Woodbury, NJ

Span lengths: One of 67.5 ft, two of 1381t, 20f 172.5ft

BNI RAILROAD BRIDGE
AT ZILLAH 1982 Award of Merit
Yakima County, Washington Category: Railroad
Designer & Owner: Washington State Department of Transportation,
Bridge & Structures Branch, Olympia, WA

General Contractor: Northwest Construction Inc., Kirkland, WA
Steel Fabricator:saacson Steel Company, Seattle, WA
Steel Erector: Max J. Kuney Co., Spokane, WA

Span lengths: 105 ft-147 ft-152 ft-107 ft
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Advances in the art and science of steel
bridge design, once gradual and intu-
itive, have become faster and surer with
the advent of formal research programs.
One of the largest and most successful
of these is that of American Iron and
Steel Institute, working with universi-
ties, private engineering firms, and its
own member companies. In the 20 years
since AISI began sponsoring bridge re-
search on a regular basis, it has seen
some 30 projects completed. Today, in
the age of computer analysis and ad-
vanced materials engineering, these ex-
amples from the current crop of AISI
bridge research projects promise giant
steps toward improved simplicity, effi-
ciency, and economy with steel.

Load factor design. AISI research
developed Load Factor Design (LFD)
for steel bridges as an alternative to
Working Stress Design (WSD). LFD
provides for a more consistent live load

city for any span length than does
‘ and therefore, a more efficient
us®of material and more uniform struc-
tural safety. This is accomplished by
reducing the factors of safety for the
known dead loads so that more empha-
sis can be placed where needed on the
factors of safety for the variable live
loads. LFD emphasizes serviceability
and durability by controlling permanent
deformations under overloads, limiting
live load deflections and the influence
of fatigue under the loading spectrum.
Matenial savings range from 6 percent
to over 14 percent, and smaller welds
and fewer stiffeners reduce fabrication
costs. At least 30 state highway depart-
ments now use LFD.

Over the years, the LFD studies have
revealed more and more about the ac-
tual behavior of bridges, uncovered new
areas requiring research, and thus spawned
new projects. For example, Autostress
Design is really an extension of LFD,
applying plastic design concepts to eval-
uate the rotational characteristics and
the capacity of bridge beams in negative
bending.

Autostress The newest AISI-
sponsored bridge design method, Auto-
s Design (ASD) extends Load Fac-
t!sign by employing an even more
rednistic picture of how a bridge be-
haves under moving loads. The method
reverses a trend toward engineering com-
plexity: ASD leads to simple designs
that result in simpler fabrication and

eel research speeds advances
S1 seeks bridge simplicity, economy on many

overall economy. In many cases, ASD
eliminates the need for cover plates for
rolled beams, or for changes in section
of plate girders. Applied to existing
bridge designs, ASD substantially in-
creases rated load-carrying capacity. A
prototype ASD bridge is under con-
struction by the Forest Service on a
heavily travelled logging road in the
Mount Baker National Forest near Se-
attle. The bridge will be fully instrumented
and special loading will be applied to
verify the predicted stresses amr deflec-
tions. Funding for this phase will be
provided by the FHWA and AISI. Mean-
while, a revision to the AASHTO bridge
specification has been drafted to permit
Autostress Design.

Ultimate strength of curved

. Because existing stan-
dards for horizontally curved steel bridge
girders are based on elastic analyses as
opposed 1o ultimate strength concepts,
they are much too conservative: indus-
try sources estimate that these girders
can carry as much as 25 percent more
load than now assumed. Among several
AlSI-sponsored studies of steel girder
ultimate strength is one at Lehigh Uni-
versity, where researchers are analyzing
both curved plate girders and curved
steel box girders. Two full sized curved
steel plate girder assemblies have been
tcstec? to ultimate strength, and one full

sized box girder will be tested this year,

to validate the theoretical analysis. The
next steps are to develop a simplified
analytical model to predict ultimate
slren%th. and to propose a new design
specification. The hoped-for result: steel
bridges that are simpler and more eco-
nomical to design and build.

Effects of bracing on l-girder
bridges. Studies at the University of
Maryland, funded by AISI, seek to im-
rove the understanding of I-girder bridge
havior by analyzing the contribution
of lateral bracing to wind load resis-
tance and vehicle live load distribution
between the girders. Research consid-
ers both tangent and curved composite
I-girder spans, and compares continu-
ous bracing with bracing in every other
bay and with no bracing. Based on the
first phase of this research, a revised
AASHTO specification now permits re-
moval of bracing in the plane of the
bottom flange for most straight plate
girder bridges. This eliminates trouble-
some details at the connection of the

bracing to the girder, and leads to econ-
omies in materials and fabrication.

Meanwhile, work scheduled for com-
pletion next year relates to curved girder
bridges. Here the objective is not to
remove bracing, but to use the increased
torsional stiffness which the bracing
provides to improve lateral distribution
of live loads. Studies of typical plate
girder bridges are confirming this
improvement; expected results are an
improved AASHTO specification, and
improved material and construction
economy.

Weathering steel bridge study.
Under the auspices of AISI, an ongoing
study, evaluating the ‘:crfurmancc of
weathering steel on 49 bridges in seven
states, has been carried out by a task
group of state and federal highway offi-
cials and steel company corrosion/ met-
allurgical specialists. A State of Michi-
gan moratorium on the use of weathering
steel, in response to reported local cor-
rosion problems, prompted the survey.
The task group set out to determine if
the reported Michigan problem is a
general one or specific to that state, and
to report all findings as a guide to states
and specifying agencies. According to
the group's interim report, the bridges
inspected show 30 percent good per-
formance in all areas; 58 percent good
performance with moderate corrosion
in some areas: and 12 percent good
performance with some heavy corro-
sion. Deicing salt use was found to be
the single largest factor related to cor-
rosion, and the Michigan structures were,
by far, exposed to most deicing salts.
Leaking joints permitting salt brine to
infiltrate to the steel beams also were
found to be a major factor contributing
to corrosion. The report, just published
by AISI, outlines selection criteria for
use of the material, and confirms that
most weathering steel is performing well.

Member companies of the Committees of
Structural Steel and Steel Plate Producers
are: The Algoma Steel Corporation, Ltd.;
Armco Inc.: Bethlehem Steel Corporation;
Inland Steel Company: Kaiser Steel Corpo-
ration: Lukens, Inc.;: Northwestern Steel &
Wire Company; Republic Steel Corpora-
tion; United States Steel Corporation.

A list of publications is available from:
Committees of Structural Steel and
Steel Plate Producers
American Iron and Steel Institute
1000 16th Street, NNW.
Washington, D.C.20036
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For seven decades, the Weaver companies have independently built a solid
reputation for quality, performance and reliability in the fabrication of structural
steel. Now these outstanding facilities are welded together into a unique and
mutually supporting organization capable of undertaking the largest and most
complex of bridge, industrial, commercial and utilities projects. Working together
as a team, we can provide our clients with not only the flexibility of close,
personal and highly professional liason but the facilities and capacity to get

the job done—over 100,000 tons annually...lifts in excess of 100 tons...
sophisticated computer capability for precise control every step of the way.

We invite your inquiries, now and in the future.

»
I THE WEAVER COMPANIES

I Chicago's great State of lllinois Center,

one of the most intricate and interesting

| structures ever designed, provides an

outstanding example of Weaver teamwork
All three of our facilities were utilized to
fabricate, deliver and erect the unique
structure nearly two months ahead of
schedule

Our midwest facility is ideally situated for
access to both interstate highways and
metropolitan Chicago. This modern
500,000 square toot plant is especially
well equipped for heavy fabrication

F. M. Weaver (lllinols), Inc.

1650 N. 25th Ave., Melrose Park, IL 60160

VP Sales: James M. Mooney

Phone: (312) 865-8550

Now you can build on the traditional quality of Weaver structural steel
anywhere inthe free world. Our strategically located fabricating facil-
ities bring high quality, performance and reliability directly to con-

struction sites throughout the northern hemisphere. In addition, the
location of our facilities adjacent to major shipping ports provides the
link for serving industry and commerce throughout the free world. We
have successfully undertaken and delivered substantial projects to every

continent

One of the most interesting and innova-
tive of Weaver-structured projects is
General Foods Corporate Headquarters
in Rye, New York. The unique seven-story
stucture encloses more than 1,000,000
square feet of office and parking facilities
requiring 6,400 tons of specially fabricated
structural steel

All detail shop drawings, fabrication and
erection of the structure were undertaken
by our Lansdale company, a 165,000
square foot tacility near Philadelphia, con-
tinuously operated since 1914 and an
AISC Certified Fabricator

F. M. Weaver, Inc.

P.O. Box 231, Lansdale, Pennsylvania 19446
VP Sales: Edward Oswald

VP Sales: Hunt Weber

Phone: (215) B55-6855

A major addition to the TVA Paradise
Steam Plant in Drakesboro, Kentucky,
demonstrates Weaver's diverse capabili-
ties from shop drawings through high
quality structural steel fabrication and
erection to installation of sheeting and
decking

The project was accomplished by our
Houston facility, a highly respected organi-
zation continuously operated for more
than 50 years and acquired by Weaver in
1977. Here we employ over 200 skilled
people in a 120.000 square foot modern
facility

F. M. Weaver (Texas), Inc.,

formertly International Steel Fabricators, Inc
2001 Brittmore Road, Houston Texas 77040
VP Sales: Robert Johnson

Phone: (713) 462-5311

QUALITY FABRICATED STRUCTURAL STEEL SINCE 1914

Subsidiary of Lewis Industries Inc




More Economical Bridges
Through Alternate Design

In December, 1979, the Federal Highway
Administration issued a technical advi-
sory notice that endorsed the policy of
offering alternate bridge designs when
inviting construction bids

The advisory said: “To receive the most
economical construction between basic
structural materials...there should be
maximum opportunity for competition
between structural steel and concrete.”

The alternate bridge design system op-
erates in three different ways:
¢ Two complete designs, one in steel and
one in concrete, are prepared and bid
against each other.

e One complete design, in either steel or
concrete, is prepared and bidders are al-
lowed to present their own alternate de-
signs for the other material or for both
concrete and steel, depending on contract
specifications,

® Two complete designs, one for steel and
one for concrete, are prepared for bidding
and bidders are also allowed to present
their own alternate designs in either steel
or concrete for bidding.

Where previously state highway de-
partments or departments of transporta-
tion would decide what material a bridge
should be designed in, the alternate proc-
ess leaves the choice of material to the
marketplace. The Federal Highway Ad-
ministration supports competitive de-
signs, working on the premise that the
money saved through competition will be
greater than the cost of an additional
bridge design.

The concept of alternate bridge design
began in the mid-1970s, when some state
highway departments adopted the prac-
tice. While it is now federal policy, it is not
mandatory.

T'he competition that alternate design
fosters is saving the taxpayers money and
giving them more efficient bridges. Of 20
bridge projects bid this way recently, 16
came in under the engineer’'s estimate.
The total of the engineers’ estimates for
the 20 bridges was $435.7 million. The
sum of low bids was $399.7 million, a
saving of $36 million for U.S. taxpayers.

Some examples of how alternate bridge
design works:

The All-America Bridge, Akron

One of the first bridge projects in the
United States to offer bidding on alternate
designs, steel plate girders or concrete box
segmented girders, or to invite contractor
design in concrete or steel was the North
Main St. Viaduct, in Akron, Ohio. The
bridge is now called The All-America
Bridge.

The Ohio Department of Transporta-
tion decided in 1976 on a 3,400-ft,
Y-shaped bridge to carry North Main St.
over the Little Cuyahoga River, as a re-

Erie County, Pa., Bridge

Bonners Ferry Bridge. ldaho

placement for a deteriorated concrete vi-
aduct. The following year. the depart-
ment sought lower construction costs by
inviting competition between steel and
concrete. The department engaged the
same engineer to design a bridge in each
material.

At the bid opening, the contractor bid-
ding the steel specified design came in
low at $25.8 million. This was $900,000
less than the second low, which was for
an optional design in concrete. As evi-
dence of the money-saving ability of the
alternate design program, the low bidder
was $3.4 million under the engineer’s es-
timate for the job.

South Knoxville Boulevard Bridge

The Tennessee Department of Transpor-
tation offered two designs for its South

e : 2
‘atl Pass Bridge, Colorado

Knoxville Boulevard Bridge over the
Tennessee River. This is a 1,900-ft-long
structure with a 390-ft main span.

The state’s steel design used haunched
[-girders for the main span and precast
concrete girders for the approach span
and called for 13 piers. Only 40% of the
design called for steel.

The official concrete design called for
precast, post-tensioned segmental con-
struction and only 10 piers.

The Tennessee Department of Trans-
portation also offered the opportunit
contractors to produce their own des
in either concrete or steel.

Technical support by mill producers
helped alternative design team of fab-
ricator, contractor and engineer develop
preliminary plate girder design details for
a revised main span that was 100 ft longer




than the original design and eliminated
two piers.

When 10 bids were opened on Feb-
ruary 13, 1981, the contractor’s alterna-
tive design in steel was the low bidder, at
$14.7 million. This winning bid was $3.3
million lower than the engineer's esti-
mate. The second low was in concrete
and less than 5% separated the two bids.

Erie County Bridge

The Pennsylvania Department of Trans-
portation (PennDOT) provided only a
steel design for this 1,575-ft bridge in Erie
County. A team using the Bethlehem
Steel Preliminary Girder Bridge Optimi-
zation Program reviewed the consultant’s
steel design offered by PennDOT and
concluded that a more economical design
was possible.

In a redesign that was accomplished in
six calendar days, the program eliminated
3,500 out of 3,900 transverse stiffeners
from the official design, reduced the steel
requirements by 9%, and achieved a sav-
ings of $33,000 in materials cost. A signif-
icant reduction in man hours for flange
splices saved 3,000 hours of shop labor.

The resulting design in steel qualified as
low bidder. Out of 10 bids received, the
concrete alternative placed eighth over-
all, about 14% more costly than the win-

‘ steel design.
e Vail Pass Bridges
When the Colorado Division of Highways
began design to take Interstate 70 over
the Rocky Mountains by way of Vail Pass,
the beauty of this mountainous area was
a major consideration. The highway
passes through some of the most spec-
tacular scenery in the United States. Ar-
chitectural consultants recommended
bridge designs that presented thin profiles
and%lended in with the scenery. The ar-
chitects also suggested long-span bridges
over the many canyons and streams 1o
avoid large cuts and fills that would dam-
age the landscape.

The Division of Highways chose box
girder bridges, because of their resistance
to twisting and their uncluttered appear-
ance. The division commissioned its con-
sulting engineers to produce two designs,
one employing single precast segmental
concrete box girdf:rs and one using pairs
of steel box girders with composite con-
crete decks.

The designer (International Engineer-
ing Co.) and the Colorado Department of
Transportation were supported by pre-
liminary studies developed by U.S. Steel,
enabling them to develop the most effi-
cient steel box girder system.

Bonners Ferry Bridge, Idaho

Idaho Department of Transportation

T) commissioned alternate designs

or the Bonners Ferry Bridge over the

Kootenai River on U.S. 95 near the Cana-
dian border.

The Seattle office of Howard Needles

Tammen & Bergendoff designed a cast-

in-place, post-tensioned concrete bridge.

T.Y. Lin International, of San Francisco,
produced a design for a cable-stressed
bridge weighing one-fifth less than a con-
ventional steel plate girder structure.
IDOT’s engineer's estimate for the
Bonners Ferry Bridge was $11.5 million.
All eight bidders for the 1,378-ft-long,
four-lane bridge chose the cable-stressed
steel alternative. The agparem low bid of
$9.14 million was submitted by Peter
Kiewit Sons’ Co., Omaha. The second low

bid was $9.15 million. The highest bid was
$11.5 million. The steel design saved the
taxpayers $2.36 million.

Cable-stressing of the top flanges of
steel plate girders over the bridge piers
cuts steel weight from the usual 30 Ib per
square foot to 24 Ib. According to the
designer, while the concrete design
would have needed two seasons for con-
struction, the cable-stressed bridge can be
built in one season. &
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HIGH STEEL BRIDGES THE QUALITY GAP WITH IIS
“600D MEASURE” COMMITMENT.

Over a half-century ago the founder of High Steel tons, the High “good measure” people can measure
Structures, Inc. instructed his welding crews, “Put up to your toughest, most demanding contracts.
down a good weld. . .and give good measure.” Today, Call or write Brad Mills, Vice President of Sales,
that same commitment to quality guides the efforts of for our full-color brochure and/or quotes.
over 600 employees. e "

One of the few companies in the industry that P . 2
fabricates and erects structural steel, and carries an A ngh Steel StrUCtu res, Inc.
AISC Category 3 Certification, High Steel Structures [T ) 1905 Oid Philadelphia Pike, Lancaster, PA 17603
ranks among the largest of bridge builders eastof the ~/ // / Telephone: (717) 298-5211
Mississippi. Maintaining its own fleet of delivery ] A High Industries, Inc. Company
vehicles, with over 200 pieces of rolling stock,
including 11 truck cranes with capacities up to 140 .

1. Shipping Expertise
Chautauqua Lake
Jamestown, N.Y

11,000 lons fabrication
HSSI's fleet met the
difficult demands of
shipping girders over 145
long, and haunched girders
16'6” deep, 98,000 Ibs

2. Special Fabrications
Rt. 77 Overpass

Wythe County, Va

5,053 tons with 16’7
haunched girders up to 166
long, 135,000 Ibs
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! / . i _ F 5. Large-Scale Production
3. On-Time Delivery ] i HSSI's facilities accommodate the most complex

Joe Louis Arena Exit Ramp, Detroit, Mich projects, like these curved trough girders, assemble
850-ton, 12-span bridge fabricated in yard for reaming to insure a proper fit

and delivered within 11 weeks from signed contract in the field

4. Accelerated Schedule 6. Marine Erections
1-83 bridge over Susquehanna River, Harrisburg, Pa I-95 Interchange, Baltimore, Md

5,500 tons fabricated and erected within one season 16,000 tons fabricated and erected primarily over
Total project including river spans, 11,000 tons middle branch of Patapsco River

An Equal Opportunity Employer
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udent
grams
Encourage
Design in Steel

AISC works with engineering and ar
chitectural students to cncourage exper-
tise in the creative use of structural steel
The AISC Education Foundation grants
up to eight $4,750 fellowships to senior or
graduate civil or architectural engineer-
ing students who plan a course ol
graduate study related to fabricated sieel
structures. This program consistently
draws outstanding applicants
For more than 10 years the American
Iron and Steel Institute has funded grants
1o accredited architectural schools for the
‘Hands on Steel” program. The aim of
this program is 10 acquaint students of
architecture with steel. It helps them
learn to cut, bolt and weld steel with their
own hands so that they become familiar
with steel and learn its properties and
advantages and encourages them to think
steel when they design professionally
AISC administers the program through its
regional engineers and active member
A NICes
SI makes grants to architectural
schools to finance administration, pur
chase of plain steel materials and welding
and cutting equipment. Architectural
students in participating schools design
and build a project made primarily of
steel. AISC fabnicator-sponsors are en-
couraged to take part in the “Hands on
Steel” projects by helping students to get
steel, by providing skilled employees to
instruct in cutting and welding. by offer-
ing fabrication plang tours and by taking
students on steel construction projects
where they may discuss work in progress
with on-sile management
In addition to these regular structured
programs, AISC regional engincers and
headquarters staff and AISC members
make known the advantages of steel de
sign and construction by serving as guesl
lecturers in structural steel design classes
and by conducting tours of steel fabricat
ing plants and of job sites of steel con
structnon projects
These and other university-related
programs are supported by a plan ap-
proved by AISC active members that
grants a portion of the member dues 1o
the AISC Education Foundation
This year, the Advisory Committee on
Education, working to implement the ob-
jectives of the Education Foundation, be-
gins a new program called “Partners in
ation Ihe committee has divided
P30 colleges and universities in the
ted States that teach structural steel
design into 21 geographical groups. An
outstanding professor from e¢ach group
has been named group leader. After at-
lending two-day planning meetings in
Chicago in February, the 21 group leader

professors have returned to their areas to
set up seminars for all the professors in
each area who teach structural steel de-
sign. Representatives from practicing en-
gineering and design firms and fabricators
take partin the seminars. Participants dis-
cuss requirements placed on graduate
engineers, the ways in which structural
steel design is taught, teaching aids avail-
able and field trips

The aim of the “Partners in Education’
program is to create a direct relationship
between AISC and every teaching profes-
sor and to offer the help of AISC members
to colleges and universities. In addition
the committee provides support for col
lege professors teaching structural steel
design and encourages local member
groups to sponsor those professors to the
National Engineering Conlerence. B
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Institute of the

Ironworking
Industry

bridges

Workers Employers

We're the bridge
fabricators and
erectors of America. ..

leading a national program to:

replace or rehabilitate America's 106, 743 structurally
deficient and 105, 986 functionally obsolete highway

put Americans to work using American products to
build bridges that move American goods economically
and transport Americans to work and school safely

forge industry-wide cooperation with a board of directors
that links labor and management: John H. Lyons. Juel
D. Drake and Matthew Taylor representing the Iron
workers International Union, and John Broad, Jack
Grant and Frank Williams of the Associat

ons Ot iron

INSTITUTE OF THE IRONWORKING INDUSTRY
1750 New York Avenue, N W
Washington, D.C. 20006
(202) 783-3998

... labor and management building for the future.




First is Arbed's new rolled 40" beam . .. available in 16
sections from 149 to 328 Ibs. It gives high section moduli,
great lateral buckling resistance, and competes economically
with both fabricated sections, as well as reinforced precast
and prestressed concrete.

Then there's Arbed's rolled ““tailor-made’’ series (up to
42.4" X 18.1" X 848 Ibs.) . . . that lets you specify the beam
weight you need, other than what is normally available.
Result? Big savings: in fabrication costs and weight.

Why not get all the facts? Send the coupon now for
information including complete specifications.

e ————

TradeARBED Inc., 825 Third Avenue, 24th floor New York, N.Y. 10022
(212) 486-9890. Domestic Telex: (W.U. 125 159, Int'l Telex (ITT) 421180.

Please send complete information on TradeARBED's 40" beams and
“TAILOR-MADE" beams.

RS s T -

Firm Tk e L= 1 ——d o
Address S ki

City SRRt A State _ Zip

TRADE A\elZED ..

INNOVATORS OF STEEL CONSTRUCTION PRODUCTS

SPECIAL ADVERTISING SECTION

Report of the
AlSI Task Group
on Weathering
Steel Bridges

The American Iron and Steel Institute
Task Group on Weathering Steel Bridges
was organized during the period when
the Michigan Department of Transporta-
tion was observing a moratorium on the
use of weathering steel in its highway
program.

The Task Group is comprised of corro-
sion and metallurgical representatives
from several steel producers, representa-
tives from the Federal Highway Adminis-
tration, American Institute of Steel Con-
struction, bridge engineers from six
highway departments and the New Jer-
sey Turnpike Authority. The objective of
the Task Group is twofold: 1o determine
whether the bridge situation in Michigan
is indicative of a general problem, and
provide guidance for the evaluation and
application of unpainted weathering steel
in other bridge programs.

The Task Group outlined several tasks
to be undertaken:

® Conduct a uniform bridge Inspec.
program.

¢ Study the use of deicing salts and their
effects on weathering steel.

® Consider the effects of mill scale on
weathering steel performance.

® Consider the effects of corrosive
deposits on weathering steel bridge
surfaces.

® Review studies on fatigue life of
weathefMg steel

® Encourage development of recom-
mendations on remedial painting
practices for previously weathered
steel.

As part of the inspection program 49
bridges from a group of approximately
900 were selected for inspection. Inspec-
tions were conducted by industry corro-
sion engineers and state highway repre-
sentatives on samples which included
various geometric conditions, traffic con-
ditions, and salting conditions,




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
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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



