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WHAT WE DO

Since 1939 the Steel Deck
Institute has provided
uniform industry
standards for the '
engineering, design, .
manufacture, and field

usage of steel decks

WHO WE ARE

The Steel Deck Institute
is comprised of
manufacturers of steel
floor and roof decks
concerned with cold-
formed steel products.

;
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SDI PURPOSE :

= Develop steel decks engineered ey
for structural soundness and consistent Composite
quality, that adapt to a wide range S
of designs and systems, Roof Decks and

and are economical in initial and Collular Decks

life-cycle costs.

® Initiate design and installation
procedures that conform to good

. Diaphragm
construction practices and that meet ﬁgm
cost requirements.
® Prepare, review and distribute
literature, refer inquiries to appropriate Ty

sources, coordinate research and
testing, and liaison with other

construction industry associations
on matters of common interest.

Construction
With Steel Deck

= Maintain a full time Executive Director Composite
. Deck Design
who supervises the programs Handbook

developed through the combined efforts

of the total membership.

Standard
for more information contact the Fautias
elails

Institute s

P.0. Box 9506 = Canton, OH 44711
Phone (216) 493-7886 * Fax (216) 493-7886

Members
Literature
Binder
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Assembly Building for the New Boeing 777 Aircraft.
3,000 tons of ARBID HISTAR® Grade 65 in the trusses - Span 354', Depth 28",

Structural Engineer : The Austin Company. Seattle, WA. Contractor : The Austin Company. Seattle, WA.
Steel Fabricator/Erector : The Herrick Corp., Plesanton, CA. Owner : The Boeing Company, Seattle, WA,

Your Ne

'AR® on
.ASTM A 913/A 913M.
. High Strength : HISTAR"™ Grades 50 and 65.
Available in most sizes in Groups 1 through 5 (ASTM A6 Table A).
3. Weldable Without Preheating - AWI Welding Report 91-002, 1992.
. Excellent Toughness.
. Good Ductility.
. Reduction of Weight / Cross Section - Less Steel to Buy and Weld.
. Savings in Transportation, Handling, Fabricating and Erection Costs.
HISTAR™ is o registered trude

or complete information, availability and literature, contact Trade ARBLED, Inc., 825 Third Ave.,
New York, NY 10022, (212) 486-9890, FAX (212) 355-2159. In Canada: 1radeARBED Canada,
Inc., 390 Brant Street, Suite 300, Burlington, Ontario L7R 4J4. (416) 634-1400, FAX (416) 634-3536
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STAAD -1ll / ISDS

Structural Software For The Nineties

Offshore structure. Courtesy AKER Fngincening, Norw

True State-Of-The-Art

® The STAAD-II plate element, based on nineties’ hybrid
formulation techn
plane rotat
result of twc
in North A

3y, incorporates out-of-plar ind in

1ion with highe

wossible itisa

numencal

xcades of collaborative research with universities

O

erica and Europe

® Innovative Non-linear analysis algorithms incorporate both
geometric stiffiness and load vector corrections with user
specifiable no. of iterations

® Powerful yet simple-to-use Dynamic Analysis algorithms
implement response spectrum and time domain solutions with
combination of static loads for design

@ Integrated Load Generation facilities allow generation of
Moving loads, UBC seismic, Wind loads, Floor/Area loads, Wave
loads and hydrostatic loads with unbelievable speed, ease and
accuracy

® State-ol-the-art databas
programming technique

Ju

rganization utilizes object-oriented
ith automatic and integrated flow of

ng multiple analysis, optimized design and

information - me

® Integrated implementation of AISC ASD/LRFD, ACI, AITC and
all major international es for STEEL/CONCRETE/TIMBER
design provides iast an comprehensive solution to all your
design needs

® Automatic & Seamless CAD integration allows model

generation, analysis/design and drafting - all within the CAD
environment. A prodi
the structural software industry

tivity concept never witnessed belfore in

STAAD-IIINISDS - from Research Engineers - is an
acknowledged world leader in structural software
Whether it is finite element technology or sophisticated
dynamic analysis or CAD integration, Research
Engineers has always been at the forefront of innovation

No other company has such a breadth of knowledge and
experience In leading-edge engineering and computer
technology. Our deep rooted Research & Development
base, spread over four continents, brings the world's best
minds to you. Our association with leading educational
and research institutions worldwide allows us to build the
most solid technological foundation possible for our
products

You can rely on Research Engineers when it comes to
innovations in structural engineering software. With over
10,000 installations, more than 30,000 engineers
worldwide rely on the power of STAAD-III/ISDS as their
everyday companion in the design office

STAAD-IIISDS - the true state-of-the-art.

(€€ Research Engineers, Inc.

1570 N. Batavia Street, Orange, California 92667
Tel: (714) 974-2500 Fax:(714)974-477

® USA ® UK ® GERMANY @ FRANCE @ CANADA
® NORWAY @ INDIA @ JAPAN @ KOREA



E

D

oy, 95R. -%

Editorial Staff
Scott Melnick,
Editor and Publisher
Patrick M. Newman, P.E.,
Senior Technical Advisor
Charlie Carter,
Technical Advisor

Editorial Offices

Modern Steel Construction
One East Wacker Dr.
Suite 3100

: , I 60601-2001
(312) 670-5407

Advertising Sales

(708) 679-1100
FAX (708) 679-5926

AISC Officers
Frank B. Wylie, I11,
Chairman

Robert E. Owen
First Vice Chairman
H. Louis Gurthet,
Second Vice Chairman
Robert D. Freeland,
Treasurer
Neil W. Zundel,
President
David Ratterman,
Secretary & General Counsel
Lewis Brunner,
Vice President,
Membership Services
Geerhard Haaijer,
v:ccf[no]ogyltesidem’
Techn &
Morris Caminer,
Vice President,
Finance/Administration

Favorite Bridges

don’t envy James E. McCarty, current president of ASCE. Or James J.
Powers, president of Envirodyne Engineers in Chicago. Or Joseph
Siccardi, staff bridge engineer with the Colorado DOT. Or Frederick

Gottemoeller, a private consultant based in Maryland. Hour after hour,
these four men sat in a large conference room in Chicago during this past
summer and read entry after entry in the 1993 AISC Prize Bridge Award
competition—rating bridges against each other and the standard upheld by
previous winners.

To me, the toughest part of the judging comes near the end, when the
judges must get together and pick the winners. While the decision is
sometimes obvious (how hard could it have been the year the Golden Gate
Bridge won?), more often than not there is substantial disagreement and
discussion—and not just among the judges.

I won't argue, however, with the judges’ choices. All of the winners are
magnificent structures.

For pure dramatic impact, my favorite is the Alsea Bay Bridge in Oregon
(page 24 and the cover photo). This two-hinged through arch with
Vierendeel bracing was designed with the intent of becoming a local
landmark. Or maybe my favorite is the Veterans Administration Skybridge
(page 60), also in Oregon. This cable assisted, three-dimensional truss
stretches more than 600" across a 150"-deep ravine.

The most interesting of the winners, though, was definitely the Green
Bay and Western Railroad Bridge #95.6 in Wisconsin (page 52). For a
variety of reasons, this 12-span, 626'-long replacement bridge needed to be
placed in the same location as the existing bridge. However, the bridge
could only be out of service for 75 hours at a stretch, so careful coordination
was needed to install each span during that tight window. Or maybe the
most interesting was the [-70 Eastbound Mainline Approach Structure in
Colorado’s Glenwood Canyon (page 42). I've been up there, and am
amazed that anything could be built in that area.

Or maybe...well, take a look for yourself. The 17 Award winners and
Merit winners are presented beginning on page 19. Congratulations to all of
the winners. SM
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There are those

who have seen the future.

Announcing the arrival of STAAD-III/ISDS - Release 17. Once again,
Research Engineers, has made the technology of tomorrow available to you today.

Use newly introduced facilities like NON-LINEAR
analysis, TIME HISTORY analysis, user-controlled
multiple iteration P-Delta analysis, steel design for
transmission towers (ASCE Pub. 52) etc. in addition to
14 different steel, concrete, and timber codes, to explore
the widest possible range of design solutions.

Release 17's powerful printer plotting capabilities allow
you to generate the industry's sharpest and most
comprehensive run output. For the first time, you can
combine numerical output with graphical output - all in
the same run document. Yes, we support the widest
possible range of printers - from sophisticated lasers to
down-to-earth dot- matrix printers.

On the graphics front, Release 17 features an
enormously enhanced graphics input generator with
‘Jaralleled speed and power. In addition,

Release 17 marks the debut of AutoSTAAD/MAX - the
world's first integrated structural software system that
works entirely within AutoCAD.

All these powerful capabilities coupled with the
industry's most knowledgeable and experienced support
staff, makes STAAD-III/ISDS the ultimate productivity
tool you've been waiting for.

STAAD-INSDS Release 17 - there are those
who have seen the future ... have you?

-. .ﬁ'esurch
&K Engineers, Inc.

1570 N. Batavia, Orange, CA. 92667.
CALL TOLL FREE (800) 367-7373
Tel: (714) 974-2500 FAX:(714) 9744771

Research Engineers Worldwide
USA UK @ JAPAN ® GERMANY ® FRANCE ® NORWAY ® CANADA ® INDIA




18,000 Ton On-Hand Inventory

L®S LEVINSON STEEL CO. DESCON
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FOR A FREE DEMO DISK
CALLORWRITE TO

OMNITECH ASSOCIATES

FAX (205) 328-4427

1 lawl53&4676 Pittsburgh P.O. BOX 7581
FAX (412) 266-7656 BERKELEY, CA 94707
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Steel Interchange

Steel !nlm'hangt is an open forum for Modern Steel Construction
readers to exchange useful and professional ideas and in-
formation on all phases of steel Euﬂding and bridge construction.
Opinions and suggestions are welcome on any subject covered in
this magazine. If you have a question or problem that your fellow
readers might help to solve, please forward it to Modern Steel Con-
struction. At the same time feel free to respond to any of the ques-
tions that you have read here. Please send them to:

Steel Interchange
Modern Steel Construction
1 East Wacker Dr.
Suite 3100
Chingo, IL 60601

he followmg responses to queshons from pre-
vious Steel Interchange columns have been re-
ceived:

When designing a horizontal beam resting on col-
umns with an unbraced compression top flange,
may full-height web stiffeners at the bearing ends
provide bracing to the compression flange without
any intersecting beams? (See Detail)
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COLUMN TO BEAM CONNECTION

his is in response to the answer by Mark W. Cun-
ningham that appeared in the July 1993 Steel In-
terchange column. That answer apparently approves
of a seated beam connection with no lateral support
for the web or top flange. It has been my belief that
some type of support for the upper part of the beam
should always be provided at seated connections.
This belief is buttressed by comments in almost any
text on steel design as well as by statements in AISC
blications, e.g., the first line on page 4-35 of the 9th
ition, Manual of Steel Construction - Allowable Stress
Design and Plastic Design. The purpose is to provide
some lateral stability so that the beam can not “roll”
on its support with prevention of web buckling as a
secondary consideration. I, too, have sometimes won-
dered if full height web stiffeners at the beam seat

/Modern Steel Construction / November 1993

Answers and /or questions should be typewritten and double
spaced. Submittals that have been prepared by word-processing are
appreciated on computer diskette (either as a Wordperfect file or in
ASCII format).

The opinions expressed in Steel Inferchange do not necessarily
represent an official position of the American Institute of Steel Con-
struction, Inc. and have not been reviewed. It is recognized that the
design of structures is within the scope and expertise of a compe-
tent licensed structural engineer, architect or other licensed profes-
sional for the application of principles to a particular structure.

Information on ordering AISC publications mentioned in this ar-
ticle can be obtained by calling AISC at 312/670-2400 ext. 433,

could be consudered to serve the same purpose.
Frank C. Hartzell, |r.
Wynnewood, PA

This response is intended to offer an opinion on
the above question as well as the response by
Mark W. Cunningham in the July 1993 Steel Inter-
change column. The July answer downplays the sig-
nificance of a top flange restraint at the end of the
span.

i I believe Mr. Cunningham misunderstood the
question. The inquiry specified that the top flange of
the beam was unbraced. Common sense suggests that
if the top flange is unbraced and the ends are unre-
strained the possibility of the beam “rolling over” is
significantly greater than if the beam were restrained
at the end. To extend the column buckling analogy
given in the July answer, consider the classical
pinned-end column. The pinned end of a column is a
restraint from lateral displacement while allowing ro-
tation. If the end of a column to be tested were placed
on a roller it would simply fall out of the testing de-
vice. In a similar sense, the end of the compression
flange needs to be restrained. The matter is one of
boundary conditions, not the magnitude of compres-
sive stress.

Regarding the original question, | believe the stiff-
eners are required for end restraint of the beam. In
typical clip angle framing to the side of a column, top
flange lateral restraint is provided by connection of
the clip angle to the upper one-third portion of the
beam web. For the beam seat detail, even with stiffen-
ers, a large beam placed on a relatively light column
would not be adequately restrained since the stiffen-
ers derive their restraining capacity from the bending
stiffness of the column below.

I am not aware of applicable code requirements
or experimental or theoretical studies on this subject.
It would be worth a literature search. If the informa-
tion is not already available, a study of relative beam,
column, and stiffener properties required to provide
the required restraint would be worthwhile. As stated
by Mr. Cunningham, the derivations | have seen re-
quire axial stiffness of a lateral brace to be only a
small percentage of the top flange stiffness. A relation-
ship relating the equivalent rotational resistance of
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the column and the stiffeners to the axial stiffness of
an adequate lateral brace would be easily applied in
practice.

Gordon C. Glass, P.E., S.E.

S.E.A. Engineers, Inc.

Lexington, KY

The 9th Edition ASD Manual states on page 4-84
that, when using single angle connections, “Where
possible, the distance between the centers of the top
and bottom connecting bolts should equal or exceed
one-half the T-distance of the supported member to
guard against overturning of the beam.” Alterna-
tively, Volume II - Connections of the Manual says,
on page 3-96, “To guard against overturning of the
beam, it is recommended that the distance between
the centers of the top and bottom connecting bolts
be equal to or exceed one-half the T-distance of the
supported member when possible. This is not a
Specification requirements and the fabricator may
elect to satisfy T/2 by using the more traditional
length of the connecting angle.”

This is somewhat confusing. Why is there a dif-
ference in the two publications?
John Simon, P.E.
Chantilly, VA

hen single angle connections were introduced

into the 9th Edition of the Manual of Steel Con-
struction - Allowable Stress Design and Plastic Design,
the requirement that T/2 be met, if possible, by using
the distance from the centers of the top and bottom
bolts was arbitrarily included in the design aid. When
the AISC Committee on Manuals, Textbooks, and
Codes was developing Volume I1, it was called to our
attention that this is more restrictive than any other
one sided connection where T/2 is satisfied by the
more traditional method of using the length of the
connection. It is believed that the clamping action of
the bolts in the connection, even when snug tight, ap-
proximates the length of the connection material,
making the more traditional method of satisfying T/2
acceptable.

To be consistent, the Committee has now revised
this statement and T/2 for single angle connections
may be met using the dimension of the connection an-
gle. References to the centers of the bolts will be de-
leted in future printings of both publications. T/2 is
not a Specification requirement and is violated by con-
nection designers as joint geometry dictates such as in
a deeply coped beam. When this is done, it is impor-
tant to be sure that the beam is laterally restrained by
struts, bracing, metal deck or other means to guard
against overturning.

Barry L. Barger
Vice Chairman
AISC Committee of Manuals, Textbooks, and Codes

AWS D1.1-92 Section 8.8.5 states, “Fillet welds de-
posited on the opposite sides of a common plane of
contact between two parts shall be interrupted at a
corner common to both welds.” Is this necessary?

his is a comment on Richard W. Mudd'’s re-

sponse (Steel Interchange August 1993) to a weld
detail which showed an all-around weld symbol
(Steel Interchange April 1993). He states that this vio-
lates Section 8.8.5.

AWS D1.1-92, paragraph 8.8.5 is ignored in the
offshore industry in the North Sea and also Southeast
Asia. Of my 20 years in steel construction supervision
of probably 50,000 short tons of above water level
steel Offshore structures all fillet welded members
are always continuously welded around the perime-
ter. The reason is to seal the overlapping surfaces.
With respect to paragraph 8.8.5, it shall continue to be
ignored in the offshore industry unless qualified to al-
low seal welding.

Roger Steele
Unocal Thailand, Ltd.
Bangkok, Thailand

New Questions
Listed below are questions that we would like the
readers to answer or discuss.

If you have an answer or suggestion please send
it to the Steel Interchange Editor, Modern Steel Con-
struction, One East Wacker Dr., Suite 3100, Chicago,
IL 60601-2001.

Questions and responses will be printed in future
editions of Steel Interchange. Also, if you have a ques-
tion or problem that readers might help solve, send
these to the Steel Interchange Editor.

In designing the connection of a tubular beam to a
tubular column for a required moment, the provi-
sion of AWS Chapter 10 were not met because the
beam width was only a fraction of the column
width. Can this connection be made by simply add-
ing a plate to the end of the beam (larger in dimen-
sions than the beam), and if so, what is an appropri-
ate design approach to size the plate and the welds
between beam to plate and column to plate.

Howard Epstein

The University of Connecticut

Storrs, CT

hen welding to AWS D1.1 requirements
what is a “seal” weld and what are the appli-
cable inspection criteria for same?
Roy Hogan
ABB Environmental Systems
Knoxville, TN
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THE CAD'S OUT OF THE BA

and affordable automated detailing

system in the business.

e, is taking the market

by storm. CVS boasts the most
flexible and simple format, while

software packag
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a fully automated steel detailin
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NSCC 1994:
From Explosions To
Long Span Roofs

Otw of the hottest topics
among steel designers—the
effect of blasts on steel structures—
will be the subject of a plenary ses-
sion at the 1994 National Steel Con-
struction  Conference. Other
sessions will cover long span roof
structures and bridge construction
life cycle costs. The conference will
be held on May 18-20 in Pittsburgh.

An expected highlight will be a
presentation on the second day of
the conference by Lester Robertson,
president of Leslie E. Robertson
Associates and structural engineer
on the project and Jack Daly of Karl
Koch Erecting Co., Inc. on the
World Trade Center Explosion.
The session will take a close look at
the design of the structure and the
effect of the explosion on the steel
superstructure, as well as the re-
quired retrofit work.

The superb line-up of technical
sessions also should attract a lot of
attention from the expected atten-
dance of more than 1,000 engi-
neers, architects, fabricators and
educators.

Sixteen technical sessions will be

offered, including:
® Building Innovations, featuring
Tom Sputo, a Florida-based con-
sulting engineer, speaking on in-
novations in low-rise design;
Lean Engineering, featuring Mark
Holland of Paxton & Vierling,
plus a design engineer, discuss-
ing connection economics;
Quality Certification: Directions
for the ’90s, featuring Tom
Schlafly, AISC Director of Fabri-
cating Operations & Standards,
discussing new revisions to the
AISC Quality Certification pro-
gram;
Effective Use of High-Strength
Steel in Building Construction,
featuring Abraham J]. Rokach,
AISC Director of Building De-
sign, who will be discussing a
new ASTM structural material
Specificiation.
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* Experience from Wind Damage &
Design Load Requirements, fea-
turing R.J. Willis of AISI and
Lawrence Griffis of Walter P.
Moore and Associates;

Electronic Data Transfer, featur-
ing Harry Moser, Dupont, and
Sayle Lewis, Fluor Daniel, will
discuss the hot issue of tranfer-
ring data from mills to fabricators
and from engineers to fabricators,
and vice versa.

Continuing Education  Units
(CEUs) will be offered for atten-
dees of the technical sessions.

Also, a live version of the Steel
Interchange section of this maga-
zine will be presented. The session
will be moderated by Robert O.
Disque, Besier, Gibble & Norden,
and will be limited to questions on
connections. Geoffrey L. Kulak,
University of Edmonton, will han-
dle questions on fasteners, while
Omer Blodgett, The Lincoln Elec-
tric Company, will field questions
on welding.

Another important session,
“Bridge Construction—Myths &
Realities of Life Cycle Costs,” will
be offered by Robert Nickerson,
former Chief of the Structures Divi-
sion of FHWA.

The conference will kick off on
May 18 with a presention by Dan
Cuoco, Thomton-Tomasetti, on
Long Span Roof Structures. During
that same session, the 1994 T.R.
Higgins award will be presented
and the first of a series of six lec-
tures will be given.

In addition to the conference, an
Exposition will run concurrently.
More than 100 booths are expected
and more than a dozen exhibitors

are expected to offer technical
product sessions.
For more information on the

conference, call AISC at (312) 670-
5421 or fax a request to AISC at
(312) 670-5403.
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New Metric Design Aids

Dmsigners, fabricators and con-
tractors working on govern-
ment and other projects where
metric designations are required
will appreciate a new publication
from AISC. “Metric Properties of
Structural Shapes with Dimen-
sions According to ASTM A6M”
includes all of the shapes currently
rolled in the United States. To ease
the transition to metric, both SI and
US. Customary units are shown
for all members.

The format follows the AISC
“Manual of Steel Construction”
Part 1 approach with all the neces-
sary dimensions shown on tables
in a two page layout. The dimen-
sions and properties follow the
guidelines of ASTM A6M.

The 97 page booklet includes all
W-shapes as well as M, S, HP,
channels, angles, pipe, and tube.
Properties and dimensions for
structural tees and double angles
also are also included. US. Cus-
tomary units are also shown for all
members to ease the conversion to
the metric system.

The properties and dimensions

booklet can be used along with the
AISC draft document, “Metric
Conversion: Load and Resistance
Factor Design Specification for
Structural Steel Buildings,” which
is a 159-page metric version of the
1986 LRFD Specification.

Congress has mandated that
soon all federal construction pro-
jects will have to be designed using
the metric system, and many pro-
jects are currently under way re-
quiring the use of metric. As the
transition progresses, it is expected
that many private projects will fol-
low suit. Also, the new AISC publi-
cations are useful for designers
working on foreign projects.

“Metric Properties of Structural
Shapes with Dimensions Accord-
ing to ASTM A6M” is available

from the AISC Publications depart- |

ment at (312) 670-2400, ext.433 for
$16, while the draft document,
“Metric Conversion: Load and Re-
sistance Factor Design Specification
for Structural Steel Buildings,” is
available for %10 from AISC at
(312) 670-5411.

What Went Wrong For Amoco?

Fnr almost 18 months beginning
in April 1990, black scaffolding

made a dramatic juxtaposition
against the white cladding of the
82-story Amoco Building in Chi-
cago. During that time, 44,000 Car-
rera marble panels were removed
and replaced with Mount Airy
granite panels.

A four-hour seminar on Novem-
ber 11 at the Fairmont Hotel in Chi-
cago will, for the first time, discuss
the reasons why the replacement
was done, the design of the new
cladding, the methods and logistics
of the recladding, the impact on the
building’s owner, and the lessons
learned. Presenting the seminar
will be representatives from the
building’s owner, architect/engi-
neer, contractor and construction
manager.

The seminar will cover:

e Initial studies and project infor-
mation, including the marble de-
sign, inspection and testing, or-
ganization of the project team
and public relations;

 Design of the new system, includ-
ing temporary measures, alterna-
tives considered, material selec-
tion, structural design and
documentation;

« Site logistics and construction pa-
rameters, including hoisting/ma-

terial  handling, scaffolding,
scheduling, safety and contin-
gency plans;

¢ Post construction considerations,
including uses of marble, feed-
back on construction, lessons
learned, and the contributions to
the building industry.
For more information, or to reg-
ister, contact: lan Chin at (312) 372-
(0555.

10€S1 Vd ‘woruiysuy ‘anuasy £ama(] L87
SIDUOISEA ] [T 4] unwifog .f.'m{fwa__)

ONI "SHRLSNANI ‘9774

‘|lenuew s sojesado swaysAs |ny ay) pue
S2INPOW ||8 Yum y¥sip owap uopeb|iqo-ou ‘F344 € Joj 8D
IHILHYINS MHOM ‘HIONOT NHOM LNOQ ‘H3gWIW3Y

siejielep pue SieNddns 'siojeouqey |@els Jo spaipuny Ag asn Ajlep Ul «

T oweg saug
ANOA 104
Aepoy yed

'sely @l ||OSY umo nok 1o allmurspo) wosj Afloeuip sis) Lodwi UBD e
‘spodes sjeys qol pue siaxon Buipeo; ‘sisy Buiddiys siuud siNPoyy 10AUCD-LUOHKINPOIY

iddiys ‘SeIBWASe 1500 'SISIFIND

peoy ysom anok uaiyby wws pug; ajgnedwos-Od Wg| 1nof 18 0)
yibue| wnwydo ‘syo-exe) 1ybiem Buonposd Agenuew asnok j

8Ll S,)) ‘SISl [991S JOj "}@ 'Sisl)

SINOY PIBY PUE SIN0Y dOuS ‘SIS0 [BUBIEW Saie) SINPoW Butewns3 e

=

g

899L-877 (T1¥)

T e

4loq jO UOHBUIQUUOD 1S8q BUl JO ¥O0IS J
¥OO0IS 8SNoy-Ul Wouy SISI-iNo wnwdo seonpoud anpopy Ounsan

|

$s6t-17¢ (008) Muoyy

IPRR-RIT (T1t) 20

sinoy juaoiye asow isnl ‘sunoy Jebuoj jony

sis1| |eas sseocud o) Jebeueyy jeuSjel [RININIS

ay) Buisn saye aaey [|,nok 1eyMm Afoexa SJBy )

AVAa H3d SHNOH FHoN

ale ‘epeub ‘ybue "‘az1s uonoes Ag Jepuo sadosd ol SIS) SLOS OSIe §
S{2)0} [eSU)| PUR SIUNO0D 1j0q ‘Seale aoruns ‘siybiam saINdWos aNPow UeK e

ATVS HOH



For the BEST in Bridge
Software...

NEW FEATURES:
J Live Load Distribution - Automatic
(Longitudinal & Transverse)
- Mesh Generation - Automatic
- Rating - Auto Rating Factors
- Influence Line Output
(From Influence Surfaces)
J Metric Conversion
-J Uses AASHTO 15th Edition_ =
- Lease or License P L |
2 Timesharing (o Pross

MERLIN DASH

Design & Analysis of
Steel Girder Bridges

\

MICROBARS

Bridge Analysis
And Rating System

J AASHTO - Uses New 15th E4. | ) Derived from Original
_) FHWA - Endorsed and Used by |  BARS Program
JDOT's - Used by 35 Stas |J Compatible with DOT's
- Design - Cosi Opumusd | Structural Databases
J Friandly - Menu-Driven input | J Rates All Conventional
J Graphics Display of Outpul | Member Types

< Output Report Selection | ] Considers All

J Quality and Performance Caonstruction Materials

Available Exclusively Thru:

OPTI-MATE, INC.

P.O. Box 8097, Depl. A, Bethlehem, PA 18018
(215) 8674077

High Strength
Weathering Steel
Structural & Plate

Grade Specifications
A588 / A572

* Angles *Beams e Squares
¢ Flats «Plates o Rounds ¢ Channels

A606 - Type 4
* Sheets * Coils
A242 - Type 1
AR360 * A514 Gr. AKE

Plates

Central Steel
Service, Inc.

1-800-868-6798

P.0. Box 326 + Pelham, AL 35124
205/664-2950 + Fax: 205/663-3391

ONE CALL GETS YOU
ALL YOUR FASTENERS FOR STEEL

FABRICATION & CONSTRUCTION

ANCHOR BOLTS, PLATE & SLEEVE
ASSEMBLIES, TIE RODS, STUDS, SWEDGE
BOLTS, U-BOLTS, HEX BOLTS & EYE BOLTS

Custom fabricated to exact specifications from certified domestic
steel up to 4-inch diameter and 40-foot lengths in steel & alloy.

STRUCTURAL BOLTS, NUTS & WASHERS in A325, A490 & TENSION
CONTROL BOLTS, WELD STUDS, CONCRETE ANCHORS, B-7 STUDS,
CLEVISES, TURNBUCKLES and all types of fasteners in various grades
and materials; plain, plated and galvanized.

Stocked for inmediate shipment

Central States
499 Cave Road

F
8 §15-889-8341
FAX: 615-885-6542
1-800-251-3520

% SAME DAY SHIPPING %
OVERNIGHT TO MOST U.S. CITIES

' MID-SOUTH BOLT & SCREW

Nashville, TN 37210

B P e —— s

i

East Coast
59 Liberty Road
Emporia, VA 23847
804-634-0240
FAX: 804-634-0541
1-800-366-BOLT
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CALENDAR

he final three “New Ideas In
Structural Steel” seminars will
be held in November.

The program, which has a CEU
value of 0.4, includes four lectures:
Low-Rise Buildings; Connection
Manual—Volume 1II; Eccentric
Braced Frames; and Partially Re-
strained Connections.

The seminars are scheduled for:

Des Moines 11/3
El Paso 11/16
Oklahoma City 11/18

For more information, call AISC

at (312) 670-2400; tax 312/670-5403.

Il‘s also not too late to attend the

“Steel Design Seminar Series:
Design of Steel Connections”, con-
ducted by the Steel Structures
Technology Center. The one-day,
professional level program dis-
cusses joint analysis methods, de-
sign criteria and methods, con-
structability and economical

design. Seminars are scheduled for:
Kansas City 11/4

Costa Mesa, CA. ~11/29
Los Angeles -11/30
San Francisco 12/2
Sacramento ..... ~12/3

For more information, contact:
Steel Structures Technology Cen-
ter, 40612 Village Oaks Dr., Novi,
MI 48375 (313) 344-2910; fax
313/344-2911

AISI and AISC Marketing are
sponsoring a bridge training
course featuring Robert L. Nicker-
son, former Chief of the Structures
Division of FHWA. The full-day
course, “Cost Effective Design of
Steel Bridges,” includes four mod-
ules: Design & Detailing; Material
Selection; Fatigue and Fracture—
Design & Retrofit; Joints, Scuppers
& Innovative Design. Course mate-
rial is based on actual case histo-
ries. The courses currently are
scheduled for:

Austin, TX 11/4

Jefferson City, MO..... 11/19

Sacramento, CA 11/30

Olympia, WA ... 12/2& 12/3

Boston, MA ... 12/9
For more information, contact
Jeri Irwin at (312) 670-5433; fax

312/670-5403.

Fnr high-rise building aficiona-

dos and fans of building fias-
coes, the Chicago Committee on

L




CALENDAR

High-Rise Buildings is sponsoring
an all-day seminar on “Amoco
Building Recladding—Lessons
Learned.” For more information on
this November 11 meeting, call lan

Chin at (312) 372-0555; fax
312/372-0873.

Om- of this year's highlights
for anyone interested in

bridge design or fabrication is The
National Symposium on Steel
Bridge Construction in Atlanta
Nov. 11-12. Registration costs $275
plus $50 for the optional pre-sym-
posium workshops. For more in-
formation, contact: AISC, One East
Wacker Dr., Suite 3100, Chicago, IL
60601-2001 (312) 670-2400; fax
312/670-5403,

Bndgu Coatings, Fracture Criti-
cal Design, LRFD, and Life
Cycle Costs vs. Performance will
be discussed at the next Steel

Bridge Forum on Nov. 15 in Tren-
ton N.]. Contact: Camille Rubiez at

RAMSTEEL
Asks: “How

Much Time Do

You Spend On
These Tasks?”

See how RAMSTEEL can
help you do this work in a
fraction of the time!

W Computing tributary
loads, computing
live load reductions
and tracking the
reaction of one
member to the next.

W Designing beams,
girders, bar joists,
joist girders,
columns and base
plates.

W Preparing
calculations and
creating framing
plans.

=D A\ 4"

— IR AR e

30-DAY TRIAL AVAILABLE

- 1T B T L

INTEGRATED ANALYSIS,
DESIGN AND DRAFTING OF
STEEL BUILDINGS

Ram Analysis
5315 Avenida Encinas,
Suite M, Carisbad, CA 92008
Tel 800-726-7789
Fax 619-431-5214

(202) 452-7190.

New! Single-angle connections, individual prices

CONXPRT

Fast, accurate and fully documented connection design

The complete design of shear and moment connections and Now order
column stiffeners and doublers with the following features: individual connections
« Based on the AISC Manual of Steel Construction or entire modules!
and Volume |I-Connections
= Combines the engineering knowledge and experi-
ence of respected fabricators and design engineers
«  Menu driven with built-in shapes database d4"
»  Complete documentation of all design checks Module | ASD, v2.0 (complete) J....\§.- N ...~
To order or for more information: AT
End-Plate Connections..................... : e 10
Single-Angle Connections ... 9110
Module | LRFD, v1.0 (complete)......cceuereerens $310

Double-Angle Connections, Single-Plate Connections,
and Shear End-Plate Connections

Information Fax Line: 800-644-2400

Module Il ASD, v1.0 (complete).......cccuv.. e 9410
American Institute of Steel Construction
One East Wacker Drive. Suite 3100 Directly Welded Flange_ Connections ... $110
Chicago, lllinois 60601-2001 Flange-Plated Connections ...........ccccccconuriiiircinince 9110

Column Stiffening Design .........cccccvmimeiiisiesissinnnn 9210







THIS IS GOING T0 BE

vucor-vamate THE MOST POPULAR of-the-art min,

Steel is reshaping

the way America

CONSTRUCTION

including electric arc
and ladle metallurgy

sees construction.
With an expanded

SIGHT I AMERICA.

urnaces, continuous
beam blank casting

mill that can supply
more structural steel than any mill in
the Western Hemisphere.

THE BIGGEST MILL And not only more
steel, but a broader product line with

beams up to 40 inches deep. Perhaps
best of all, we are a low cost producer.
It all adds up to just one thing: talk
to Nucor-Yamato before you decide
to build your next project.

AVAILABILITY With 1.6 million tons

behind us, nothing can stop our
availability and on-time delivery by
rail or truck or barge on a wide range

of products. In fact, we can offer high

and high performance
rolling mills designed to produce
stock and other lengths for all our
customers. All our steel is low carbon
and fine grain with superior toughness
and surface quality that offers both
weldability and improved corrosion
resistance,

LOW COST PRODUCER Perhaps best
of all, it's produced cost effectively

for some of the most competitive
prices you'll ever see. And if you're in
the construction business these days,
that’s a sight for sore eyes.
Contact Nucor-Yamato Steel early in

strength steel at Structural shapes from Wé X 15 to Wio X 297 your next project at

little or no more cost Standard sections including Cis X 33.9-50, MC 800/289-6977, FAX

than standard ASTM 12 X 31750, MC 13 X 31.8-50 and MC 18 X 42.7°58 501/763-9107; OF

A36beams.

H-Piling ranging from HP B X 36 to HP 1, X 17 WTite to us at PO

QUALITY Nucor=- Grades include ABS Grades A, B, AH32, AH36; Box 1228, Blytheville,

Yamato is a state- ASTM A36; ASTM As7z Grade s0; ASTM As88 Arkansas, 72316,

("weathering steel”); ASTM A709 (AASHTO M270

equivalents); as well as CSA 4o0.21 Grade 44, W

NUCOR-YAMATDO

STEREL

COMPANY



TR
. s He just got his
Did Tim win Satety Group

the lottery Progl’gm dividend

#

check from CNA.Y )

Recently, CNA distributed $2,087,893 to participating
AISC members in the Safety Group Dividend Program.

Through the combined safety efforts of the If your insurance carmier isn't paying you a dividend,
American Institute of Steel Construction, CNA and take advantage of our comprehensive plan designed
plan participants, losses have been kept low. This especially for structural steel fabricators. Call CNA at
resulted in a dividend™* which was shared by particic  1-800-CNA-6241.

pants in AISC’ Safety Group Dividend Program for the *Saloty group dividends, available in most states, are declared by ONA's Board of
1991-1992 B lli['}’ year. [hie |-..m-.rn|~-: _1I-|I'|ll”[l1 mn..nr.;nl.n! ; . .

CNA INSURANCE WORKING HARDER FOR YOUS

ENDORSED m
BY: ~NEV. For All the Commitments You Make®

Avasliable in the Contnental U.S. only. This program is underwritten by one or more of the CNA Insurance Cor CNABsa 1 serice mark of the
CNA Flr.;vx:al'Corpumw‘ the parent company of the CNA Insurance C-nmpamCNABEza,C!hcagn iL 60685




AISC Prize Bridge
Compe|t|on

rom the more than 100 entries

in the 1993 AISC Prize Bridge

Competition, a jury of four
bridge experts awarded nine Prize
Bridge Awards and eight Awards
of Merit.

The winners ranged from a 660'-
long pedestrian bridge connecting
two medical centers across a deep
ravine to twin 2,703-long (909'-
long main span) tied-arch bridges
across the Mississippi River to a
railroad bridge reconstruction pro-
ject where each span could only be
taken out of service for a maximum
of 75 hours. Descriptions and pho-
tographs of all 17 winners are in-
cluded in the pages that follow.

The members of this year’s jury
were:

e Frederick Gottemoeller, P.E.,
president of Frederick Got-
temoeller & Associates, Colum-
bia, MD, and the author of sev-
eral articles on bridge aesthetics;

¢ James E. McCarty, P.E., a consult-
ing civil engineer, and current
president of ASCE;

e James |. Powers, P.E., president
of Envirodyne Engineers, Inc,,
Chicago;

* Joseph Siccardi, P.E., Staff Bridge
Engineer with the Colorado De-
partment of Highways.

The winning Prize Bridge de-
signers will be honored at a ban-
quet during the 1993 National
Symposium on Steel Bridge Con-
struction in Atlanta on November
11-12 For more information on the
symposium, call AISC at (312) 670-

2400 or fax a note to (312) 670-5403,

The following AISC members
fabricated a winning bridge:

e Harris Structural Steel Co.

¢ Fought & Company

o Keiser Steel Fabricators, Inc.

¢ Carolina Steel Corp.

* Grand Junction Steel

e Utah Pacific Bridge & Steel Corp.
* Canron Construction—Western
* National Eastern Corporation

¢ Utah Pacific Bridge & Steel Corp.

Congratulations to all of the

winning designers, fabricators,
erectors, contractors and owners.

Modern Steel Construction

Pictured, from left to right, are this
year's jurors for the AISC Prize
Bridge Competition: Joseph Siccardi,
James E. Mt'frtrl‘y, James |. Powers
and (seated) Frederick Gottemeoller.
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Design firm
General contractor:

Steel erector:

Owner:

Total cost:

Span lengths:
Roadway widths:

Steel wt./sq, ft. of deck:
Vertical clearance:
Steel tonnage:
Structural system:

Innovative concepts:

Alfred Benesch & Company
Bristol Steel & Iron Works,
Springfield, IL

Triune Steel Erectors,
North Onalaska, Wi
llinois DOT/Missouri
Highway & Transportation
Dept.

$61 million

909" max.

52

95 Ibs/sq. ft.

61-2"

20,363 tons

Steel tied arch main span
with plate girder approach
spans

Design of tied arch based
on rigorous “large
deflection” analysis; arch
& tie ribs were
“pre-stressed” so neither
member would experience
flexural stresses

Modern Steel Construction / November 1993

Ai"tur more than two decades of planning,

the southern segment of the interstate bypass
around St. Louis is complete. The 1-255 Jeffer-
son Barracks Bridge over the Mississippi
River links 1-270 in Missouri with 1-255 in [lli-
nois. The project consists of twin 4,019-long
bridges with 909-long steel tied arch main
spans. Each structure carries three traffic
lanes, plus shoulders, replacing an obsolete
two-lane, cantilever girder truss bridge.
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Each bridge is a 15-span struc-
ture resting on 14 piers and two
abutments. The superstructure
consists of an 8" deck supported by
3,109 of welded plate girder ap-
proach spans and a 909"-long tied
arch main span over the navigation
channel. The Illinois approach
spans are carried on 12 piers for a
total distance of 2,703". This long
approach from the American Bot-
toms flood plain has a 2.5% grade
from its start to pier seven.

The 52'-wide concrete deck is
supported on the approaches by
six-girder spans with a web depth
of 6'-6" at the abutments and in-
creasing to 10" before meeting the
channel span. On the channel span,
the roadway is constructed atop a
steel frame suspended from the
steel arches. The massive I-shaped
ties have a total out-to-out depth of
12°-5". These girders have a ship-
ping length in the range of 40" to
50" and are spliced using conven-

tional bolted splices.
. The cables suspending the tie

beams and roadway are tied to the

Modern Steel Construction / November 1993 / 21




deck in 17 locations on each side,
for a total of 34 per bridge. Each ca-
ble is capable of supporting 250
tons. Galvanized structural strands
are attached to the deck steel at
each location in an 18"x15" rectan-
gle. To improve aesthetics, the up-
per anchorages are concealed
within the arch.

The arch and main span rises
180" above the deck and 280" above
the mean river level. The arch-ribs
and lateral struts are box beams 5'-
. 6" deep and composed of 2" thick
- : weathering steel. Inspectors and
maintenance personnel are able to
climb throughout the interior of the

S . » VI lined ladde
COMPLETE THE LOOP AND INCREASE _"’l'-‘h'f_-‘r’l'- were two major innova-
YOUR PROFITS WITH STEEL 2000. [ aiok e
written to consider the |.!.r:r_‘,t' deflec-
tions inherent in a tied arch struc-

Find out why some of the top fabricators in the United States ture and to establish the riser and
and Canada have choosen Steel 2000. Call 601-932-2760 hanger spacing that would opti-

mize the arch’s efficiency. Second,
5 TEEL SOLUTIONS INC. 7.0.Box 1128 » Jackson, MS 39215 the bridge members were “pre-

stressed” during fabrication; that
is, the effect of dead load was cal-
culated so that no shortening of the
H H arch-rib or elongation of the te .

Q UICK u Iz would occur. This process saved

. dppr(mm.ih'l\' 150 tons of steel,
The approach spans arrange-
For STr u ctu ra I E n g I n e ers ment, length and superstructure
also were llp!ll‘l‘li/t'd h_v a computer
program specifically designed for

E;ﬁ;‘ﬁr?so FONPESH UiOgR tomw 1oy TRUE FALSE this task. The program hvlpl'd I:).

determine that the final design of
A progrom that solves complex, difficult TRUE FALSE three- and four-span continuous
problems must be complex and difficult steel stringer units, with span
to use lengths of 250" to 300, would result
S”UCIU[UI engmee”ng software can never TRUE FALSE Ill the most economical construc-
be fun to use tion.

Unlike other tied arch bridges,
the girder was I-shaped instead of
a traditional box girder. Box gird-
ers usually are used due to their in-

If you answered TRUE to any of the above, or you would like to know more
about o truly innovative software program, call us!

ek o U [E_::: herent torsional stiffness. However,
_ | i the designers of this bridge deter-
o—F - mined that an I-shaped girder,
g & L — R ISA - 2 D working in conjunction with the
4 | ame other components on this prn]u't.
] could provide the same stability
ST Your complete solution for and dynamic response. The advan-

¥ & 0w S - frames, trusses, beams, tages of the I-girder, though, were
N = shear walls and much more! greatly simplified connection de-

tails and fabrication, as well as a re-
duced potential for harmful secon-

RISA 26212 Dimension Drive, Suite 200 darv stresses.

Lake Forest, CA 92630
1-800-332-7472
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LEJEUNE SMART BOLTS KNOW "PROPER TENSION!" |

A-325 or A-490 high strength bolts.
Factory mill certification-traceable to each keg.
Black or mechanically galvanized.

Full domestic or open stock.

“THE LOWEST COST SYSTEM FOR PROPERLY
INSTALLED HIGH STRENGTH BOLTS!”

| LEJEUNE BOLT COMPANY
8330 West 220th Street

Lakeville, Minnesota 55044

[ For Information or Technical Assistance
| Call 1-800-USA-BOLT (872-2658)
FAX 1-612-469-5893




AISC Prize Bridge Award
Medium Span, High Clearance

Alsea Bay Bridge Replacement

Design firm:
General contractor:
Steel fabricator;
Steel erector:
Owner:
Approximate cost:

Steel wt./sq. ft. of deck:
Span lengths:
Roadway widths:
Vertical clearance:
Steel tonnage:
Structural system:

Innovative concepts:

HNTB Corporation,
Bellevue, WA

General Construction Co.,
Seattle

Fought & Company,
Tigard, OR
Cooney/McHugh,
Federal Way, WA
Oregon Department of
Transportation

$43 million

86 Ibs.

350°

B4’

86

1,330

Two-hinged through arch
with Vierendeel bracing
Steel arch was designed
to accommodate constantly
moving Y-shaped piers

24

A 1 c ty i0T
Viodern Steel Construction

\4 isual appearance was a crucial compo-

nent of the design for a replacement bridge
across Alsea Bay near Waldport, OR. Tourism
is an important part of the local economy and
it was important the new bridge have the im-
pact of a new landmark.




Renderings and approximate
costs of 17 alternate designs—rang-
ing from a modern cable-stayed to
a classic deck arch to a traditional
box girder—were prepared and
presented to the public, a citizen’s
advisory committee and the state
DOT staff. After careful consiclera-
tion, a replacement bridge featur-
ing a two-hinged steel through-
arch main span 350'-long, with
Vierendeel bracing, was chosen.
The approaches are post-tensioned
concrete box girders, giving the
bridge a total length of 2,910" and a
four-lane width, with a sidewalk
on each side.

Economical Steel

Although both concrete and
steel alternatives were designed for
the center main span, no bids were
made on the concrete alternative
due to its high cost. The steel alter-
native was much more economical
both because it required less false-
work for construction over the bay
and because it substantially re-
duced construction time. Reduced
falsework had another benefit as
well: The Alsea Bay marine envi-
ronment was spared some of the
intrusiveness that is usually un-
avoidable in major construction.

According to the designer:
“Steel allowed the aesthetics of the
bridge to become affordable in an
environmentally friendly manner.”

The main span of the new
bridge recalls the historic tied
arches of the original bridge and
the concrete Y-shaped piers form a
contemporary version of the deck
arches of the original structure. Al-
though these two components met
the project's aesthetic require-
ments, their combination posed a
unique problem during design.
The Y-shaped piers that support
the arch are constantly moving due
to temperature variation and creep
of the concrete.

Two-Hinged Arch

A two-hinged type arch was se-
lected to allow the pier to move
and rotate while minimizing any
effect on the arch. The steel stiffen-
ing girder, which carries the steel
floor beams and concrete roadway
deck, is supported by diagonal ca-

Modern Steel Construction / November 1993 / 25




bles from the arch rib and by slid-
ing bearings at each end. “We put
in a very short, 16’ transitional
span, hinged on both ends, that al-
lows for the differential move-

ment,” explained Lee Holloway,
P.E., Bridge Department Manager
at HNTB.

The coating system for the main
span is a shop-applied inorganic

zinc prime coat, epoxy intermedi-
ate coat and a finish coat on all ex-
posed exterior surfaces. An inor-
ganic zinc prime coat was applied
on interior surfaces as well. Arch
bearing pins and hanger pins are
stainless steel. Hanger cables are
zinc-coated steel structural strands.

After the replacement structure
was complete, the old bridge was
demolished. Two of the original
pylons (in their original location)
and some railing from the old
bridge have been incorporated into
a wayside interpretive center on
the south end of the bridge.

EEJE. Shear Wrench Tools for Tension Set Fasteners

"

AND

BRISTOL MACHINE COMPANY
19844 Quimz Court, Walnut, CA 91789 » (909) 598-8601 * Fax (909) 598-6493 « (800) 798-9321
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i1 11 | ALL Break-Off Type Bolts | | EF __:LI HL
| H [ :[gl ” b |' SALES « REPAIRS * RENTALS « PARTS | ===t " |
' = —?. = == 1 ’
A " 1 ." | ! /. )
‘o | | FULL _@qg
G | RANGE OF A490
| BOLTS Are Also
g 5/8" - 1-1/8" Available
S-60EZ Specifications A325 S-90EZ Specifications
Weight 13 Ibs. Weight 18.5 Ibs.
Torque 425 ft./Ibs. | Torque 550 ft/lbs
Speed 16 RPM | . | Speed 16 RPM
,] Capacity 5/8" - 3/4" CALL US For Domestic | Cgpacity 3/4"- 7/8"
(+7/8" A325 only) . 1" A325 onl
Voltage wwwmemmemmme 110V AC | TENSION CoNtrol Bolts! | ;g e 110 V. AC
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CONGRATULATIONS

HNTB CORPORATION EXTENDS ITS CONGRATULATIONS TO ALL

WHO WERE INVOLVED IN THE DESIGN AND CONSTRUCTION OF

THE ALSEA BAY BRIDGE REPLACEMENT.

The bridge over Alsea Bay is one of many award-winning structures HNTB
has designed around the world. HNTB engineers, known for their innovative
designs, bring clients a complete understanding of the latest design and
construction developments in bridge engincering.

Surface Transportation Services
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AISC Prize Bridge Award Of Merit
Medium Span, High Clearance

Lawyer’s Canyon Bridge

Design firm
General contractor:

Steel fabricator
Steel erector
Owner

Total cost:

Span lengths
Roadway widths

Steel wi./sq. ft. of deck
vertical clearance
steel tonnage
Structural system

Innovative concepts

Idaho Transportation
Dept., Boise
Flatiron Structures Co
Longmont, CO
Fought and Co., Tigard, OR
Grett Steel and Iron, Denver
Idaheo Transportation
Dept., Boise
$4.5 million
190'-265-265'-190°
42'-8"
46.5 Ibs/sq. ft
190

77 tons
Four continuous |-shape
plate girders with
composite deck
Girders were launched for
erection; hollow concrete
piers were utilized

Modern Steel Construction / November 1993

‘» V inter weather made driving through

Lawyer’s Canyon in Idaho on US 95 a risky
trip. To cut down on the number of acci-
dents, US 95 was recently realigned and the
roadway was moved from the canyon to the
surrounding plateau. As a result, a bridge
was needed to span the canyon.




During the concept phase, nine
different alternatives were consid-
ered, including: concrete segmental
cantilever construction; long-span
Pl’L'\.l‘wI I‘T("\Ill"-.‘\\’\i concrete |'gll'x|-
ers; and concrete and steel arches

A 919-long, four-span (190'-
265°-265'-190") continuous steel
plate girder bridge with a concrete
deck was chosen for its superior
aesthetics, constructabilitvy and
economy. The superstructure con-
sists of four 1-~|l.li‘l'k| steel ]‘|dtt'
girders with web depths varying
from 8 near mid-span and
haunched to 12" at the piers. The
bridge was designed using the
Load Factor Design method and
unpainted A588-Grade 50 weather-
ing steel was used for the steel
girders

Another advantage of a steel su-
perstructure on this project was
that it enabled the use of smaller
substructure units, which in turn
meant substantially less excavation
in the rugged canyon walls. As a
result, in addition to saving money,
the project minimized damage to
the canvon environment. The sub-
structure consists of hollow rectan-
gular tapered concrete pier shafts
»;uppurlvd by 2'-diameter concrete
drnilled shafts founded on basalt
bedrock. The abutments also are
founded on concrete drilled shafts.

T'o eliminate the need for cranes
to lift the girders near the rugged
canvon walls, the contractor
elected to launch the girders from
both abutments towards the center
pier. The four girders were
launched as a unit, with each unit
approximately 380" long. All of the
cross frames were installed be-
tween the girders and additional
temporary bracing was added
prior to launching. The contractor
utilized hydraulic jacks to advance
and restrain the girders, particu-
larlv near the haunches. Vertical
hvdraulic jacks also were used to
position the girders from the pier
tops for final field bolting. The sec-
tion at the center pier was lifted
into place with a crane from the
canyon floor

I'he structure was completed on
time and on budget in a remote
area in Idaho

Modern Steel Construction
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AISC Prize Bridge Award

ledium Span, Low Clearance

‘Geyser Bridge

Design firm
Consulting firms

GC & erector:

Steel fabricator

Owner

Total cost

Span lengths
Roadway widths:
Steel wt./sq. ft. of deck
Vertical clearance
Steel tonnage
Structural system:

Innovative concepts

ENTRANCO, Bellevue, WA

The Hastings Group,

Seattle; George Tsutakawa, Seattle; and
Richard Haag Associates, Seattle
Structures, Inc., Kenmore, WA
Keiser Steel Fabricators, Kent, WA
King County Department of Public Works
$1.42 million

66'-230'-66

34'-6"

30 Ibs/sq. ft

6 (to 100 year floodplain)

170 tons

Steel box girders and floor beams
with a reinforced concrete deck,
pretensioned high-strength
cable-stayed bars, and concrete
foundations

The project demonstrated that
long-span cable-stayed bridge
engineering technology could be
economically applied to
medium-span bridges

W / Moder

I he designers of a new gateway

across Washington’s Green River into
the beautiful Flaming Geyser Recrea
tional Area had two key concerns.
First, it was important to keep all
piers out of the river. And second, the
bridge needed to both blend into the
surrounding area and also provide an
appropriate entry to a heavily used
state park.




he design team presented King
County with an innovative cable-
stayed bridge design concept fea-
turing a 230" main span of painted
high strength weathering steel and
end spans of 66 to balance the stay
torces. The i‘lhi:.:t’ utilizes struc-
tural steel box girders and floor
beams with a reinforced concrete
deck, pretensioned high strength
bars, 40’-high, symmetrical, cast-in-
place concrete towers capped with
stainless steel, a 34'-wide two-lane
roadway surface that also accom-
modates bicyclists, and 5'-wide pe-
destrian walkwavs.

Innovative Design

One crucial step was to convince
King County officials to accept the
cable-stayed bridge concept in
spite of the reluctance of state and
federal agencies to fund an innova-
tive design. Officials were won
over, however, when it was dem-
onstrated that the cable-stayed
steel bridge would be less expen-
sive than a shorter span conven-
tional concrete bridge with piers in
the river that was being con-
structed down the river at the same
time

A challenging design element
was analyzing the complex interac-
tion of the bridge acting as a com-
plete structural unit. The analysis
considered more than 120 different
load cases, temperature ranges be-
tween winter and summer, long
term creep and shrinkage of the ap-
proach grade beams and towers
during a 20-year period, and the
change in stay pretension forces as
the concrete roadway deck
changed in length

Another challenging aspect was
the variable nature of the structure
soil aspect. The design for the con-
nections between the stays and the
girders was critical and involved
highly indeterminate stress condi-
tions that had to account for the re-
sidual stresses in the structural
steel and the stresses present dur-
ing welding. A complex finite ele-
ment three dimensional program
was used to analyze these stresses
'he top tower connections include
eight fore stay bars and eight back
“*l.i_\' bars, each loaded to about 50
tons and joined in a compact heavy

Modern Steel
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level. The end connections are all
contained within the 16"x72" steel
box girder. The bridge's high
strength steel bars include special
corrosion protection details at the
end anchors.

Overall, the 230" main span plus
the two 66’ end spans provide a to-
tal bridge length of 362"—all con-
structed without costly expansion
joints. This design feature was
made possible by analyzing the
bridge as a complete unit including
the interaction on the steel support
pilings, which were driven about
30" to rock, with the surrounding
soils.

The low profile bridge blends
into its surroundings without visu-
ally dividing the park. Structurally,
the cable-stayed bl'it_l_\;t‘ TL‘tllIII’L'd

steel assembly. Each stay allows for

future destressing replacement
(utilizing two at a time) without
closing the bridge to traffic

The stainless steel

concrete towers provide access for

caps on the

inspecting the towers and protec-

tion from weather. The hollow
steel box girders contain and pro

tect the connections at the girder

ends of the stays Access holes pro-
vide for inspection at the deck

only 33" of depth from the river
clearance line to the roadway sur-
tace

STRUCTURAL SOFTWARE GU

- offers a full line of computer programs
specifically for the steel fabrication
industry. Wouldn’t you like realize the
benefits that our existing 400 customers
have been enjoying over the past 10 years?

New Automated
Drawing Log

Tracks drawings.
ravisions, and
transmittals

Only $299”

Ask for a free
demo disk

SSC’s integrated family of computer
programs includes:  Estimating
Production Control
Inventory
Purchase Orders
Combining
Automated Beam & Column Detailing

(800)776-9118 Call for a FREE demo disk!
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STRUCTURAL SOFTWARE CO.
SOFTWARE FOR THE STEEL INDUSTRY
P.0. Box 19220, Roanoke, VA 24019

(703)362-9118




High Strength Structural Steels
From Chaparral Put The Heat
On Everything Else.

To discover the many advantages
of Chaparral’s high strength
structural steel, put it up against
any other construction material,

Price. Price is one of the
greatest strengths of Chaparral
steel. In fact, steel is less
expensive loday than it was 10
years ago, So you can now get all
the benefits of structural steel at
virtually the price of rebar.

Avnilubility. Al Chaparral,
there's no waiting on rolling
schedules, We are a stocking mill
which means our inventories are
ready when you need them. And
because we 're centrally located in
Midlothian, Texas, we can get
your order to you fast, no matter
where you are,

High Shﬁﬂn ASTM
Grade Chaparral
pioneered stock availability of
ASTM high strength steels at the
same price of ASTM A36 steels.
Engineers can now upgrade
matenal strength without raising
the costs. Certified ASTM AS72
grade 50, AS29 grade 50,

A36, Canadian 44W and 50W
are all readily available at one
low A36 price.

Easy To Design With.

Today s engineers are finding
steel 1s the ecasiest material 1o
design with by far, Many use
available software packages that
simply don’t exist for other
materials. And if you have any
product questions, expert help is
only a phone call away. Just
contact AISC for engineenng
assistance at (3121670-5417.

Refy(kl“e. Not only is steel
a recycled product, but it’s also
recyclable. Unlike other
construction materials, steel can
eventually be scrapped. recycled
and reused again and again
Environmentally safe, steel is
good for the future and your
company.

Steel is the building material of
the 21st cemury. And Chaparral
1s one of the most efficient steel
producers in the world. We have
the best prices and the best
service. Call us, and learn first
hand why things are heating

up at Chaparral

v
CHAPARRAL
»  STEEL
Toll Free (8(00) 527- ; 1l

RIND) 447
N L o



Design firm:
GC & erector:

Steel fabricator:

Owner;

Total cost:

Span lengths:
Roadway widths:

Vertical clearance:
Steel tonnage:
Structural system:

Innovative concepts:

Steel wi.sq. fi. of deck:

Greiner, Inc., Tampa, FL
Gilbert Corp.,

Cape Coral, FL

Carolina Steel Corp.,
Greensboro, NC

Florida DOT

$5.7 million

180" max.

44’

34.7 Ib/sq. K.

16'-6" min.

1,216 tons

Continuous curved
trapezoidal box girder
Treatment of torsion at
abutment & cellular-spine
approaches

34 / Modern Steel Construction / November 1993

F|0I‘Ida,...s '
urnp|ker/!._59

During the planning phase of this project, the
owner established that special attention be given
to aesthetics. As a result, a steel box girder super-
structure and clean-looking single column piers
were selected. In addition to aesthetic considera-
tions, the design also proved economical. To
further enhance the project’s aesthetics, all con-
crete surfaces were treated with an applied finish
coating to further enhance their appearance.




The project consists of a fully di-
rectional three-level interchange
between the existing Florida's
Turnpike and the new Interstate
595 in Broward County, FL. The
second- and third-level bridges are
curved steel trapezoidal box girder
bridges with composite concrete
decks. The second level bridgv 1s a
three-span structure on a 14° hori-
zontal curve with span lengths of
118° /156" /122'. The third level
bridge is a seven span structure on
a 9° horizontal curve, with a three-
span continuous unit of spans
144°/172° /144" and a four-span
continuous unit of spans
136°/181°/164° /136’.

The second-level bridge is sup-
ported on individual flared col-
umns that are staggered in order to
provide the necessary horizontal
clearances in the 1-595 median. This
staggered pier layout results in a
difference in span lengths of ap-
proximately 16’ for the inside and
outside box girders. In order to
minimize differential deflections
between the box girders, full-depth
plate girder diaphragms are pro-
vided at midspan locations. Full-
depth plate girder diaphragms also
were utilized at the abutments in
conjunction with single pot bear-
ings supporting each box girder in
order to eliminate the uplift condi-
tion that would have existed—due
to torsion—with a pair of bearings
supporting each box girder.

The third-level bridge is sup-
ported on hammer-head piers
placed radially. It utilizes a similar
column hhdpt‘ as the flared second-
level columns.

A particularly difficult founda-

Modern Steel Construction / November 1993 / 35




tion condition existed at the south
abutment of the second-level
bridge. Soil borings and an ex-
pluz.nnl'\ test pit revealed the pres-
ence of an old landfill, including

AutoSD Steel Detailing

At last, the sensible detailing
program written by detailers for
detailers. Menu driven means easy
Supported by numerous
graphics means easy to learn. See
what you are drawing as you draw it.
You stay in control

Detail beams, columns, braces,
gusset plates, stairs, stair rails

Automated Steel Detailing works
with AutoCAD® release 9.0 or later.

$3500.00

to use

Calculator Programs

Caleculate
connections,

gusset plates, end

tearout, camber axial
connections, obliqgue & right
triangles, circles, and a Ft-inch
calculator that emulates an HP®&
and more. For DOS 3.0 and higher
with EGA or better.

$250.00

For more information write:
AutoSD, Ine.

4033 59 PL

Meridian, MS 39307

large quantities of construction de-
timber, concrete, old
tires, and even motorcycle and
auto parts. The predicted settle-
ments for an embankment fill at

bris, waste

this location were unacceptable.

Unfortunately, costs associated
with removal and disposal of the
landfill material were oo
high—plus there could be unfore-
seen delays and costs associated
with potentially hazardous materi-
als. However, the extension of the
steel box };Il‘dl'l' structure across the
landfill was restricted by vertical
geometry, and the use of a shal-
lower -i|pl'r‘~lrlu'turv type was un-
desirable from an aesthetics view-
point. The solution was the use of a
“cellular-spine” structure that has
the outward appearance of a re-
taining wall. It consists of a central
longitudinal pile bent (the spine) in
conjunction with two vertical walls
supported on soldier piles that
combine with the spine to support
a concrete deck slab and to create
an open cell. The resulting struc-
ture provided an acceptable struc-
tural solution and a pleasing ap-
pearance, while maintaining the
overall project economy

dlhn

CAROLINA STEEL CORP.
GREENSBORO, N.C

119-275-9711

Carolina Steel Corporation wishes to
extend our congratulations to each of
those involved in the construction of the
Florida Turnpike / [-595 project.

I'he general contractor, Gilbert Corp.;

the designer, Greiner, Inc.; and the
owner, Florida D.O.T. are to be
applauded for a job well done.

(601) 693-4729
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~ New from AISC!

instant Steel
Publication Information

Fa LOAD &
™ R ndnd T
x = . RESISTANCE
[t vt B v F o | g of FACTOR
) DESIGN

W-Shape

B
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CONXPRT

Info on steel publications and software is
only a phone call away with AISC’s new
Information Fax Line.

Simply call 1-800-644-2400 from

any push-button phone.

By following the brief instructions and
pressing just a few buttons on your phone,
you can request information on:

» manuals & supplements;

« specifications & codes:

« design guides;

« technical & fabricator publications;
* conference proceedings;

= and AISC software.

~ Within minutes, the information you

"

requested, along with a handy order form,

v 'L‘ebxtd to you.

%

| nformation Fax Line. The
asiest way to get information on
cations and software.

44-240(
5t

L

[

American Institute of Steel Construction
One East Wacker Drive. Suite 3100
Chicago. Hlinois 60601-2001
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“Down the road, weathering, stee.l

- _—

I'he Pennsylvania ‘Turnpike is considered one of spans, thus reducing the number of piers required. And
the safest and best maintained roads in the nation. that leads to foundation cost savings.
But improvements were badlv needed near . == e ,
’ OTHER STRONG REASONS.

Pittsburgh to provide better access to the City's
IFor another, 1t can be easily inspected, measured

airport and [-80.
I'he Mahoning River Bridge, the largest of .l[‘u_i evaluated. If necessarv, it can be readilv repaired.
the 21 bridees being builc on the new Beaves It's also highly adaptable to redecking, widening, or
- ug 14 ) C nc Cé -
}:L'rtnlrmnun[l'lu structural modifications.

Valley Expressway, is a dual-lane, continuous-

so eliminates the need for

Weathering stee
both initial and maintenance painting. What's more,

span, welded plate structure. The five interior -

spans are 258 ft. with end spans of 182 ft. and
228 ft. for an overall length of 1,700 ft.

WHY WEATHERING STEEL?

it’s as attractive as it's environmentally sound.
Kempf comments, “The PT'C'’s principal criteria

for selecting materials for bridges and other

I'he bridge is built with 4,600 tons of [urnpike applications aren’t based on price alone,
Bethlehem’s ASTM A588 weathering steel. but also includes long-term serviceability and
According to Kempf, the PTC finds durability. And with environmental restrictions being
weathering steel a very cost-effective bridge what they are today, it’s only prudent to use weath-
material for a number of reasons. ering steel wherever possible.” .

For example, its high-strength permits longer Quite simply, weathering steel is a natural for a




wﬂl save us more than money.”

Frank J. Kempf, | L E. Bndge Engincer, Pennsylvania Turnpike Commission

broad variety of bridge applications.

Including vours. Especially if vou want to save
more than money,

TECHNICAL LITERATURE AVAILABLE.

We would like to tell vou more about weath-

ering steel for bridge applications. For a copy

of our Product Booklet No. 3790, and our latest
‘Technical Bulletin, TB-307 on “Uncoated
Weathering Steel Structures,” get in touch with
vour nearest Bethlehem sales office. Or call:
Brian Walker at (215) 694-5906. Bethlehem Steel thlehem
Corporation, Construction Marketing Division,

Bethlehem, PA 18016-7699,

- v v

Owner: Peansylvania Turnpike Commission, Harrisburg, PA

Design Consultant: URS Consultants, Akron, OH

General Contractor: Natlonal Engineer ing and Contracting Company, Strongsville, (#
Steel Fabricator: High Steel Structures, Inc. . Lancaster, PA

Steel Erector: Middle States Steel Canstruction Company, Eighty Foar, PA
Weathering Steel Supplier: Bethlehem Steel Corporation, Bethlehem, PA




AISC Prize Bridge Award of Merit

Grade Separation

Amerlcan FaIIs,

Design firm
General contractor

Steel fabn

Owner

Total cost
Span lengths
Roadway widths

Steel wt./sq. ft. of deck:

Vertical clearance
Steel tonnage
Structural system

Innovative concepts

Idaho Transportation

Department

Bannock Paving

Company Inc., Pocatelio, 1D

Utah Pacific Bridge &

Steel, Pleasant Grove, UT

Idaho Construction Co

Kimberly, ID

Idaho Transportation

Department

$1.19 million

140" - 153'- 116

36'-8"

34.5 b

26.1

283.5 tons

Four continuous curved
steel plate girders with
composite deck

Post tensioned diaphragm

al piers 1o act as pier cap

hidden abutment columns

and the first use of curved

steel plate girder in Idaho

In an unusual twist, the designers of the re-
routed State Highway 39 project in American
Falls, ID, discovered that building a longer
bridge would cut costs.

The highway re-routed to prevent
heavy truck traffic from entering the city. The
new alignment parallels the Union Pacific
Railroad tracks along the south shore of the
American Falls reservoir and turns 90° at the
north end of town to connect to 1-86. At the
curve, the highway crosses two mainline and
two siding railroad tracks at an angle of 26°.
This alignment was chosen because it yielded
the shortest highway, required the least right-
of-way, and because a single structure could
span all the existing railroad tracks. The hori-
zontal alignment places the bridge on a 4%
curve and at the severe skew angle of 64

was




While the Union Pacific Railroad
required a vertical clearance of at
least 24°, the design demanded a
structure with the lowest possible
elevation because of height limita-
tions in the retaining walls at the
approaches and a lack of suitable
embankment material close to the
project. In addition, the project
needed to be completed on a fast-
track schedule in order to meet the
city’s requirement that it be com-
pleted within the 1992 fiscal year.

Several alternatives were con-
sidered and quickly eliminated: a
prestressed concrete girder bridge
would have had difficulty with the
long spans; cast-in-place concrete
box girders were ruled out because
the low clearance and severe skew
made falsework and forming im-
practical; and steel box girders and
concrete box girders were excluded
after an economic study.

The chosen design is a curved
steel plate girder bridge with three
continuous spans of 140", 153" and
116", It consists of 5'-deep, curved |
girders fabricated from AS588
weathering steel, carrying two
lanes of traffic on a 6% deck su-
perelevation.

The problems associated with
the severe skew were eliminated
by “squaring” the piers and abut-
ments with respect to the road. Al-
though squaring the bridge re-
sulted in a longer structure, it
saved money by reducing the re-
quired embankment material, sub-

structure and retaining wall quan-
tities, and by requiring smaller ex-
pansion joints. It also simplified
design and construction.

Another design innovation was
the n'pl.u'vr'{‘.c:‘.t of conventional
pier caps with internal post-ten-
sioned pier diaphragms to support
the girders. The use of these dia-
phragms allowed the designers to
square the piers and provided the
required vertical clearance without
raising the structure.

Also, the abutments were placed
on columns that carried the loads
directly to bedrock, rather than be-
ing placed on the retaining wall
backfill. This was done to eliminate

Modern Steel Construction

problems resulting from unpre-
dictable settlements of the backfill
and to reduce the size of the re-
quired columns. Since the columns
were unsightly, they were buried
behind the retaining walls.

lhis the first use of a
curved steel plate girder bridge in
Idaho and it came in slightly under
budget. “We felt the project was
very successful and we're now in
the design phase of another curved
steel plate girder bridge,” said
Marvin Fallon, P.E., a design group
leader with the Idaho DOT.

was
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“AISC Prize Bridge Award
Elevated Highway

I-70 Eastbound
Mainline
Approach
Structure

Design firm:
General contractor:

Steel Fabricator:
Steel erector:
Owner:

Total cost:
Span lengths:
Roadway widths:

Vertical clearance:

Steel tonnage:
Structural systems:

Innovative concepts:

Steel wi./sq. fi. of deck:

Meheen Engineering
Corporation, Denver
Centric/Jones Co.,
Lakewood, CO

Grand Junction Steel

Grett Steel & Iron, Denver
Colorado Department of
Transportation

$4.6 million

two @ 105'; 10 @ 130’
33.5-67

38 Ibs/sq. ft.

15'-30'

1,200 tons

12 span viaduct using
ASTM A588 plate girders
and single column concrete
piers and steel pier caps
The spans were optimized
for the least expensive
combination of
superstructure and
substructure costs; the use
of high strength steel and
prestressing steel pier caps
cuts costs

42 / Modern Steel Construction
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The drive through Colorado’s Glenwood
Canyon has always been breathtaking. Now,
it's also a lot simpler. A new 1,530'-long via-
duct carries I-70 traffic east bound within the
canyon, hugging the north bank of the Colo-
rado River with graceful horizontal curves.
The viaduct is part of a larger project, consist-
ing of four structures, that forms the Shoshone
Dam Interchange.




. ternative designs and
bids were not necessarv on this
stru ¢ since it did not exceed a
cost of $5 million, the designers did

t 1o F‘]l.i'.l"l \'lI".i"r't'|'I|.‘]'I-1-.l_ .1|-

lysis and constructa

In the analvysis, four al

ternatives were ul\l"--!.il.'!'r.'n,]. steel
girders; cast-in-place

ressed concrete; segmental
stressed concrete and "~[\'1.']

v grirders. For the sake of con-
westhetic considera

to build all

ictures of the same type

lvsis ultimately showed

ders to be the most

) Eastbound Mainline
-'\i‘}"lh".!l_l'l ':-!l_'ll [‘}..'11!' :"ll\!l']‘- Ol-
tered several clear advant
e Since this structure flared from

al _..,':'|11!_|.'.i._'1'.r' d




erected with smaller cranes.

The planners and architectural
consultants agreed that plate gird-
ers met the necessary aesthetic con-
siderations. And just as impor-
tantly, the steel plate girder
alternative was estimated to be
12%-18% less costly than the other
alternatives. Weathering steel was
chosen both to reduce maintenance
costs and for its high strength.

The value engineering study re-
vealed that 130" spans were the
most  economical.  Composite
prestressed pier caps, resting on
the 12'-wide diamond shaped pier
shafts, were integral with the gird-

ers.

lhe prestressed pier cap girders
were fabricated with short lengths
of longitudinal girders on both
sides. This scheme facilitated the

off-ramp, the number of girders allowing longer spans and a erection of the bridge by needing
were increased easily from three more economical substructure only two splices for each girder per
to seven. ¢ The plate girders relative light span. Standard construction meth-

e Plate girders prov ided the II_&;}‘II- \\'t‘!lu‘ht increased constructability ods using Pih' drivers, dr||||n};‘ rigs
est superstructure, consequently by allowing larger pieces to be and cranes were utilized.

GET YOUR DIMENSIONS RIGHT!

o
3.
4

We guarantee you will love it & wonder how you ever got along without it.

JOBBER 111

Dimensional Calculator
T}I(‘ ( .'.iix lll.!h\r Th.li \i\ Wwes 1t \l!l
1.

: : aosaoooos
Feet, inches, sixteenths (calculator) ) SEopDooED
Decimal (of feet) (or standard calculator)

Metric calculator (millimeters, etc.) Instant conversion
Built-in, pre-programmed trig. calculator for automatically solving

right triangles instantly. Automatically Solve Bevel, Rise, Run & Slope in all Modes.

Scientific Calculator for solving your most complex math problems, yet so simple and easy to use.

- cut math problems and calculating time in half.

E'Uen If You HGUB a Computer your computer will ever have!

Already used by thousands of detailers, draftsmen, architects, engineers, builders

fabricating shops - Even your foreman, crewleaders, and layout men will find it to be one of the handiest
tools they have ever had.

Give your layout men, detailers, and production people a calculator that works with dims. like they do
(feet, inches, sixteenths).

Now almost anyone can be a mathematical genius. - ;
bpl’t'hif Price

There is so much more we would like to tell you, so for more information or to order:

$99.95 + 5.50 SH .
Phone Toll FREE 1-800-635-1339
Jobber Instruments, P.O. Box 4112, Sevierville, TN 37864
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Thank God
ome People Are

Never S

v R

L.ukens remains committed to the
only bridge construction material with
a proven track record — steel.

Steel bridges built over a century
ago remain vital links in our nation’s
highway system. And just as today's
bridge designs are better than ever, so
is the steel that makes them possible.

With more grades and higher

strength levels available, steel offers

o N

fied.

unsurpassed design flexibility. The result
is reduced structure weight, making con-
struction easy and cost effective.
Weathering steel and modern
coating systems provide increased
longevity. And a steel bridge’s struc-
tural condition can be reliably inspected
tor years.
Lukens’ commitment to steel

bridges is backed by modern steel-

NV TA A A AT 297
4"‘\";"/4"&-"- l'.l\'.&'m'lk"t"ﬁ_'l -a\'.A'.A\'la\‘!L“\‘ -

e

making facilities that produce the full
line of structural quality plate steel
specifications — up to 127 feet long
and over 16 feet wide

Consider steel. It's got a lot more

to offer. For a lot longer.

LUNKENS
STEEL

o AN 5 —

I'he Specialist In Plate Steels



" AISC Prize Bridge Award Of Merit
Elevated Highway

I-15 Tropicana Flyover

Design firm;
General contractor

Steel fabricator

Steel erector:
Owner:

Total cost

Span lengths
Roadway widths

Steel wt./sq. ft. of deck
Steel tonnage:
Structural system

Innovative concepts

Sverdrup Corporation
Kirkland, WA

Max Riggs Construction,
Las Vegas

Utah Pacific Bridge and
Steel Ltd.,

Pleasant Grove, UT
Olsen-Beal Associates,
Orem, UT

Nevada Department of
Transportation

$4.02 million

75 10 173

32

37.7 b/sq. ft

792 tons

Continuous composite
welded plate girder
Integral prestressed
concrete pier caps and
expansion joints at
abutments only;
temperature movements
taken up by flexibility of
single column bents
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Cnnlruttdl\ilit_\‘ played a major role in the de-
sign of a “horseshoe” shaped elevated highway in
Las Vegas. “The Tropicana Flyover Ramp Bridge
is constructed over a freeway and a major street
and it was important that the construction did not
require falsework,” explained Paul Treman, P.E.,
manager of Sverdrup Corp.’s bridge engineering
section. “Also, we wanted a design with fast erec-
tion to minimize the impact on traffic during
construction.”




Another important considera-
tion was the need to meet a tight
radius curve. The nine-span, 1,209’-
long structure is located on a 400
radius curve with a delta angle of
128 between abutments. Span
length also played a role in the
choice of superstructure because of
limited possibilities for pier loca-
tion due to the existing roadways.
Spans ranged from 75" at the east-

ern end to 173" where the bridge

crosses the elevated Tropicana
Avenue.
Each of the crossroads is of

varving heights, which made a
shallow depth an important con-
sideration. The superstructure
cross-section consists of four lines
of welded steel plate girders at 9
centers with an 8.5"-deep compos-
ite cast-in-place concrete deck slab
and varying depth webs from 4'-3"
to 6'-3". The maximum clearance
from the ground to the superstruc-
ture is approximately 40°, while the
minimum depth from the cross
roads is only 16"-9",

Support cross girders at each
pier location are cast-in-place con-
crete and are raised within the
level of the longitudinal steel gird-
ers. This arrangement proved both
visually attractive and was impor-
tant for providing good continuity
for transmitting the seismic and
thermal forces to the columns.

The integral crossbeams have
mild steel reinforcement as well as
thread bar prestressing reinforce-
ment. Holes were fabricated into
the longitudinal structural steel
girder webs to allow placing of the
mild reinforcing  and
prestressing bars in the field. Con-
crete caps cover the anchor assem-
blies on the outside face of both ex-
terior girders. Additional
transverse prestressing is provided
by thread bars located in the deck
slab directly above the integral
crossbeams

To minimize maintenance
the design utilizes expansion joints
only at the abutments. Structural
analysis indicated that the horse-
shoe shape of the bridge, in combi-
nation with the integral crossbeams
and taller, more flexible, intermedi-
ate piers, resulted in the thermal
and being trans-

steel

costs,

seismic forces

ferred to the columns in a radial di-
rection with very little movement
at the abutments, Lateral bearing
Lt't‘pl'f"‘ at the abutments allow
only nominal transverse movement
while providing for the required
longitudinal movement due to
thermal and seismic forces
Supporting columns are of a six-
sided oblong (angular) shape to
provide the necessary structural ca-

Modern Steel Construction

pacity and aesthetic compatibility
with the superstructure and inte-
gral crossbeams.

Due to the tight radius, the gird-
ers were designed in accordance
with the AASHTO “Guide Specifi-

cations for Horizontally Curved
Highway Bridges” using a curved
girder analysis and design com-
puter program, Also, the Load Fac-
tor Design method was utilized
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Design firm:

General contractor:

Steel fabricator:

Steel erector:

Owner:

Total cost:

Roadway widths:

Steel wt./sq. f1. of deck:
Vertical clearance:
Steel tonnage:

Structural system:

Innovative concepts:

California Department of
Transportation

MCM Construction,
Northhighlands, CA
Utah Pacific Bridge &
Steel Corp.,

Pleasant Grove, UT
Olson-Beal Associates,
South Linden, UT
California Department of
Transportation

$1 4 3 million

525

Structural steel welded
plate girder swing span
Dynamically balanced
swing span

18

Modern

Steel (

anstructon

Potato Slough
Bridge

e

Aa traffic in the San Francisco East Bay com-

merce area steadily increased, it became
painfully obvious that the 8'4" vertical channel
clearance of an existing half-century old swing
bridge on Route 12 in San Joaquin County was
inadequate. The repeated opening and closing
of the old bridge—2,300 times in 1982 alone—
was severely clogging traffic. In addition, the
machinery was rapidly wearing out.




A comprehensive value engi-
neering study considered several
alternatives, including a tunnel and
various heights of moveable and
fixed bridges. The criteria for the
evaluation were weighted factors
for annualized life cycle
safety; impact on the environment;
and aesthetics for both mariners
and motorists. Because the new
structure would have to accommo-
date large dredges, tugs and cranes
in levee emergencies, and because
the structure would need a mini-
mal approach height due to the soft
organic soil (peat moss), the design
team chose a structural
welded plate girder swing span
with a 35" vertical clearance.

The final configuration of the
swing span is 310" long and 51’
wide. The middle of the span rests
on a massive single hollow rein-
forced concrete pier. The span pro-
vides two 12’ traffic lanes and 9
shoulders on either side plus a 5'-
wide pedestrian walkway on the
south side of the bridge.

Six main longitudinal girders
support the structure. The deepest
section is 10" at the center of the
span, tapering to 4" at the west and
east ends. In the middle of each
girder bay, a supplemental W18x50

costs:

steel

The 310° swing span of the Potato Slough Bridge in California pivots on a

massive single concrete columm. The bridge is designed to accommodate a wide

range of traffic, including large dredges, tugs and cranes.

longitudinal stringer adds support,
thus reducing the unsupported
transverse span length of the
bridge deck. In the center ;;ir'L]l'!'
bay, a permanent catwalk is at-
tached to the superstructure for ac-

Modern Steel Construction

cess to the center piL'T and routine
structural maintenance inspection
Vertical and horizontal braces were
installed inside the interior girder
bays. Specially designed latex base
coatings protect the structural steel
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STRUCTURAL STEEL & MISCELLANEOUS METAL

Beams, Columns, Plans, Elevations, Stairs,
Handrail, Grating Layouts, Ladders, Lintels,
Bracing, Bins, Base Plates, Roof Frames, Grillage, Gussens,
Floor Frames, Kickers, Hangers, Relieving Angles, Stack Framing,
Ly Actess Platformy, Tubes, Trusses, Towers
T T TT 1 or anything else you can fabricate

Beams and Columns, Plany and Elevations

COMPUTER DETAILING CORPORATION

80 Second St. Pike, Suite 10
Southampton, PA 18966

+

— 3 AL L

SHOP DETAILS
for +

with AuteCADX

Version 8

English or Metric

Por wwel fabon ey et

215-355-6003

2D and 3D Finite Element
Structural Analysis Program

UL S Des e st

— —
slaf {0 a] - 40w —f rfol wf of _awe
,_J[i‘__fr'r’r”r'l'r‘ Ji e 8 lr—pr—

A new generation of engineering
software is now available for structural
engineers. Avansse V2.0 is an intuitive
and TRULY interactive program with its
strengths in simplicity and ease of use.

All functions for editing, analysis,
graphics, post-processing, etc., have
been integrated into one single pro-
gram that allows you to enter the data,

| solve your structure, see the results

graphically and numerically, change

50 / Modemn Steel Construction

the data and solve again
without ever leaving the
Avansse program
Spreadsheets for data
entry and full featured
graphics are combined in
a way that is unmatched
by any other program

Al $250 Avansse is
not only an unbelievable
bargain, but it also gives
you a flexibility that you
won't find elsewhere. Ad-
vanced structural design
features are available in
Avansse modules at
prices up to $850. In ad-
dition, Avansse not only
writes bul also reads .DXF-files
for/from CAD systems.

Request you FREE Avansse demo
diskette plus brochure by calling a toll-
free number: 800-200-6565 and test
drive Avansse

For program information call techni-
cal support at 805-259-6902 or FAX
your questions to 805-255-7432. North
American Distributor: EBBS, 25439 Via
Nautica, Valencia, California 91355.

November 1993

from corrosion and a light gray fin-
ish coat matches the appearance of
the reinforced concrete approach
The total effect is a sleek,
streamlined exterior profile that
blends in with the flare-shaped
center pier, end piers and the ad-
joining approach spans.

One of the biggest challenges on
the project was to balance the 1,250
ton swing span. The span is bal-
anced longitudinally over the cen-
ter pivot bearing. Along the south
edge of the deck is a 5-wide Pcduh-
trian walkway. Balancing counter
weight concrete was cast in a calcu-
lated location and the centerline of
the roadway was shifted 214" from
the centerline of the bridge span to
compensate for this inbalance.

Mechanically, the swing span is
driven by two 20hp, eddy-current
drive electric motors. These motors
independently drive two pinion
gears connect to a 25 -diameter
ring gear. This swing span is
unique in that to reduce the span
dead load, the ring gear is attached
to the superstructure and the drive
machinery is mounted on the cen-
ter pier concrete floor, rather than
the reverse. The swing span was
dynamically balanced to a toler-
ance of plus or minus 16" on the
32"-diameter balance wheel track,
well within the required tolerance
for gear alignment

"'-}‘dt'ﬁ




oW to get
rom here

Engineering, Analysis
and Design Module

Production Control
Module

]

CNC Interface

Module

Design Data's SDS/2 Steel Fabrication System.

SDS/2 gives you the flexibility to integrate all aspects of your business with one
software system. That concept is called Information Management. Each module by
itself will save you time and money and by combining products to implement
Information Management you receive more than twice the benefit in savings and
productivity. So whether you need one SDS/2 software module or all these tools
working together, Design Data can provide the most productive system for you.

For more information about SDS/2,

information management in the steel DES'GN
industry or future product demon- D ATA

strations call 800-443-0782.

“First in..software, solutions, service
402-476-8278 or 1-800-443-0782

1992 Design Duta Corporation



AISC Prize Bridge Award
Railroad

Green Bay & Western
Railroad Bridge #95.6

Design firm
General contractor:
Steel erector:
Owner:

Total cost

Span lengths:
Roadway width:
Vertical clearance:
Steel tonnage:
Structural system:

Innovative conceplts:

Steel wt./sq. ft. of deck:

Ayres Associates,

Eau Claire, WI

Lunda Construction,
Little Chute, Wi
Hi-Boom Erecting, Inc.,
Black River Falls, Wi
Green Bay & Western
Railroad Company
$1.8 million

12 spans @ 52'-2" each
single track

1,266 Ib/linear ft.

1.7

437 tons

Simple span deck girders,

non-ballasted deck
Fast-track construction
sequence; steel pier shell
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T.}kn'}g a railroad bridge out of service for a
maximum of only 75 hours at a stretch was just
one of the complications in the replacement of a
620’-long railroad bridge over the Wisconsin
River in Wisconsin Rapids, WL

The existing four-span, steel-through truss
bridge dates back to 1897 and needed to be re-
placed due to its overall deteriorated condition.
Normally, given the importance of maintaining
service, the track and bridge would be relocated
or a temporary bypass bridge would be con-
structed. However, this was not practical for this
job because the bridge connected a long cause-
way on one end with an extensive switchyard on
the other. Further complicating the project was
the need for a minimum depth structure and the
location of bedrock at riverbed level that pre-
cluded the use of conventional foundation piling.




.

1OSon

The replacement bridge is a steel
deck girder structure supported on
. a combination of new and existing
piers. Because the existing masonry
piers were in good condition, they
were capped with reinforced con-
‘ crete and used to support part of
the new spans. The new span sup-
ports are composite steel and con-
crete piers tied directly on bedrock.
The superstructure consists of 12
identical spans, each approxi-
mately 52° long. The spans were
designed in accordance with
American Railway Engineering As-
sociation specifications for an E80
loading. The girders were fabri-
cated from A36 steel and painted
with a three-coat epoxy paint sys-
tem. To minimize fabrication costs,
unstiffened webs were utilized.

Span length determination was
governed by two considerations.
First, since the depth of the girder
was limited to 48", a shorter span
was required to maximize girder
economy. And second, the 52
length simplified shipping and
handling of the girders. The four
52"-long girders that form one span

. were fully assembled and painted
at the fabrication plant and
shipped as one unit by truck to the
site. This eliminated all field as-
sembly and painting. Each span,
including ties, weighed approxi-
mately 40 tons and was easily ma-
neuvered by mid-sized cranes.

Design also was complicated by
the need to meet tight clearances.
The distance from normal water
level to track was 7.5'; from normal
water level to the lowest steel was
only 21"; and from the track to the
lowest steel was 5.8’

The piers were constructed in
two sections. The lower half was
made up of concrete placed in a
compositely designed steel shell.
The concrete was placed underwa-
ter in the shell and acted as a seal,
while the shell served three differ-
ent purposes: a cofferdam; a form-
ing for the concrete; and structural
reinforcement for the concrete
shaft. A conventional cofferdam
was not used because it would
have been too difficult to construct

. under the existing bridge.

The upper half of the pier was

formed by a conventional concrete
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form that telescoped over the out-
side of the steel shell. The pier was
first constructed onshore with the
two halves overlapped and then
floated under the bridge. This over-
lapping allowed the form to pass
below the low steel of the existing
bridge with its 21" of clearance and
avoid rock outcrops of the river
bed.

The form was telescoped out to
extend to the riverbed. The pier
was stabilized by attaching it to the
bedrock with eight rock anchors.
These anchors were drilled
through the lower half of the pier
and into the bedrock. After the
rock bolts were anchored in the
bedrock, they were pretensioned to
100 kips to assure proper anchor-
age and pier stability.

Each of the four existing truss
spans were replaced individually
during separate weekends to meet
the 75-hour closing limit. Work
crews constructed the timber ties
and deck on the assembled girders

New spans for the Green Bay & Western Railroad Bridee were fully assembled
on shore and loaded onto barges for final transport to the bridge site.

Computer Detailing Systems, Inc. introduces
a state of the art structural steel detailing
system which allows fabricators and detailers
to meet the demands of the future with the
ability to generate connection calculations,
download to CNC equipment and interface with
major design firms through the Steel Detailing
Neutral File.

A practical, flexible system requiring minimal  :
training, CDS is capable of producing intelligent
3D models, floor plans and elevations as well
as shop drawings of unsurpassed quality using
your standards and paper

CDS is currently used by fabricators and detailers
throughout the US and in Canada.

SEsEBEREREEE

@ONTACT COMPUTER DETAILING SYSTEMS
foday FOR A FREE INFORMATION PACK.

L‘IE o
Structural Steel Detailing System .

Computer Detailing Systems, Inc, * 7280 Pepperdam Avenue * Charleston, South Carolina 29418 « (803)552-7055
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before final erection. The spans
were then placed on barges and
floated over the piers. Once posi-
.tiuncd, the barges were flooded
with water to lower the span into
final position. The 75-hour con-
struction window was easily met,
with nine to 12 hours allowed for
the removal of the existing truss,
eight to 12 hours to erect the three
replacement spans, and six hours
to place and adjust the track rails.
The actual construction cost of
$1,800,276 amounts to $2,922 per
linear foot and represents a $70,000
savings over the original 1988 esti-
mated cost of replacement and a
nearly $200,000 savings over the
estimate of $2 million to repair and
strengthen the existing structure.
Part of the savings came from the
use of the steel shell instead of a
temporary cofferdam. Also, an esti-
mated $50,000 was saved by de-
signing the girders with un-
stiffened webs, which also
enhanced the bridge’s appearance
and are easy to clean and maintain.

Each fully assembled span was floated into position and lowered onto the
bearings by pumping water into the barges,

GT STRUDL.
on a PC—It's All There!

Quality Performance Customer Support

The premier structural software engineers have been using since
1978 on mainframes and workstations is now available on PCs.

GT STRUDL provides the top quality, versatile, and accurate
structural engineering and design software for utility, transportation,
offshore, industrial, and civil works facilities.

GT STRUDL features include:
* interactive graphics
¢ links to popular CAD systems
* library of over 100 element types
+ steel and reinforced concrete design
* static, nonlinear, and dynamic analyses
* graphical frame and finite element modeling
* compliance with NRC and I1SO 9000 quality requirements
* operates on PCs, UNIX workstations, and mainframe computers
* voted #1 in user support

30-day trial available

For more information,
please contact:

(404) 894-2260
FAX: (404) 894-2278

Georgia Tech Research Corp.
GTICES Systems Lab/
Georgia Tech
Atlanta, Georgia 30332-0355
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AISC Prize Bridge Award Of Merit
Short Span

Pine Street Bridge Over
Palmetto Canal

Design Firm:
GC & Erector
Owner:
Sponsor:

Total cost:

Span length

Roadway width
Steel wt./sq. ft. of deck
Vertical clearance:.
Steel tonnage:
Structural system

Innovative concepts:

Modijeski and Masters,
Inc., New Orleans

Boh Brothers Construction
Co., New Orleans

City of New Orleans

Dept. of Streets
Sewerage & Water Board
of New Orleans

$580,000

B84'-8"

28’

70 Ibs/sq. ft

15'

82 1ons

Varying depth through plate
girders with transverse
floorbeams

Structure depth minimized
to maintain clearance over
canal flow with minimal
approach modifications
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Sturmwatvr drainage is an important consid-
eration in almost every city—but it’s especially
important in a river city such as New Orleans.
Unfortunately, the old Pine Street bridge over
the Palmetto Canal obstructed the flow of
storm drainage.




and concrete were
for the replacement
bridge, but steel won out because it

alterations to

Both steel

considered
minimized needed
the approaches.

The bridge roadway geometry is
constrained by existing roadways
parallel to the canal, making it dif-
ficult to raise the bridge ap-
proaches without extensive road-
way construction

lhese geometric limitations
made steel the PI't‘rl‘IT\'Li \Ill‘l\\' tor
the replacement span. While a con-
crete structure could have pro-
vided the clear span across the ca-
nal, the resulting thicker structure
depth would have led to extensive
approach work, requiring the rais-
g ol l'ld|<lit'nl streets and con-
struction of a costly sheet pile wall
Instead, a
simple-span, steel through-girder
minimal structure

Lit'[‘lh was chosen

along the canal edge

hll\i\__‘\l‘ with

Composite Deck

I'he 28’-wide roadway is carried
by a 6¥“thick (minimum)
crete Lil‘\ k \L:H'urrtm{ }"\' transverse
steel floorbeams. The deck
compx wsitely with the floorbeams to
the l't'L[lIII'l'd

con-
acts
reduce structure
\}l'i‘th

lhe floorbeams are supported
by B3'-4" steel PIJT.L’ girders. Steel
brackets the floorbeams
and girder stiffeners to provide lat-
eral support for the girder com-
I'he !"‘]".1\ kets con-
form to the shape of a standard
highway barrier face and fit flush
with the front of the concrete bar-
rier. The _\.‘JI'J:'[' lil.‘}‘lh 1s reduced at
the ends to improve sight distance
for drivers crossing the bridge, and

connect

pression flange

the girders are cambered to meet
the pertinent roadway geometry
and sight distance requirements.

Walkwavys bracketed to the exte-
rior of each plate girder are used
by pedestrians for access to an ad-
jacent university. Utilities are car-
ried below the walkway to elimi-
nate the for an additional
utility crossing of the canal

need

IN ADDITION TO ANGLE, RAIL, PIPE, CHANNEL,

AND BEAM ROLLING CAPABILITIES, WE
ROLL TUBES, CHANNELS, AND

BEAMS THE HARD WAY.

IF WE CAN BE OF SERVICE

PLEASE CALL OR FAX.

Phone (205) 791-2011 FAX (205) 791-0500

Structural Engineering Software
BUY ONE, GET ONE* FREE!!

Turbo-Charged Structural Engineering Software for the Structural Designer”

Each program has an assocated “TALK® program. These “add-on* TALK modules provide greal ease of mput
preparation and modification. They are menu-driven, have a sprsadsheet format, and many on-screen help leatures
Also included are a built-in text editor and error checking

CONCRETE DESIGN PROGRAMS

CONBM 360
SLAB $360

STRUCTURAL ANALYSIS PROGRAMS

BEAMANAL 3150 TSumpls beam analys:
CONTBEAM $200 ConBnucus beam &

Contnuous concrete besm analysis and design
Flai plate, siab and wallle design

tym s

$300 Biaxial design of concrele columns MICROSPACE §280 Space hrame and yuss ansiysis

$240 Design of cuculw concrets columns WALLS B0 Forces in walis/h ames Fom ngid

$360 Concrels plans Fame analysis and design diaphram

830 Shearwall design COUPLE 3200 Coupled shearwal ansiyss

$240 Group looling design F FAW AL §240 Frame ehesrwal inle schon anslyus
RECTFOOT $300 Rectangular looling design RATIONAL 830 Inslasbic. P.Deils concrels hame

she s wall anslyss
STEEL DESIGN PROGRAMS SEISMK si00 Delswie oaling arpclaion
BEAM $220 Siesl baam analyss end desgn WIND § 90 Wind lorces on siruchures
- naly ishina . . > "

COMPBM 830 Composite slesl beam analyss and desgn SUFERPLANE $106 Pane kans md ves snalysie
STEEL $30 Conwnuous siesl Deam snalysis and design m .
STLCOLX $300  Mulbsiory stesl WF column design N
PIPECOL $240  Mullistory stesl pipe column design | Call New or
TUBECOL $240  Mullstory shesl Libe column design | Ovrdar by Maill
TRUSS $30 Siwesl buss analyss and design

Take Advantage of this
Uimited Tima Offert!

Offer Good Unul
Jonuary 31, 1994
(407) 3944257

PLANESTL 30 Stesl plane hameYuss analysis and design

TIMBER DESIGN PROGRAMS

DBEAM $180
ONT S2d0
) (O
WOODFRAM $M0

1

alid i he U S A and Canada only)
Expires January 31, 1964)

Timbet girdes dewgn
ConBnucus Bmber beam des gn
Timber column design

Timbei fiame and Uuss design

“A program ol squal value o lees

[_G'.Hi ] (Ot Total Cost of Programes Omdered
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Dudd
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FL oy Ssbes Tan (6% of bl o)

STRUCTURAL
ANALYSIS, INC.
555 5. Federal Hwy.

Suite 210
Boca Raton, EL 33432
(407) 394-4257
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Design firm:

GC & erector:

Owner:

Total cost:

Span lengths:
Roadway widths:

Steel wt./sq. ft. of deck:

Steel tonnage:
Structural system:

Pickering, Corts &
Summerson, Inc.,
Newtown, PA

Simpson & Brown, Inc.,

Cranford, NJ
Warren (NJ) County
$292,000

110'

20'

35 Ibs/sq. fi.

40

Parker Truss

58 / Modern Steel Construction
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While still structurally sound, a North-

west New Jersey steel truss bridge (circa 1885)
with a posted limit of three tons was clearly
functionally obsolete. The county required the
replacement bridge to have two 10’ lanes and
an AASHTO HS 20+10% load rating. In addi-
tion, the new bridge had to meet the existing
roadway without infringing on the Paulins
Kill Creek, which it crosses, or adjacent wet-
lands. In addition, the local community
requested that the new bridge retain the char-
acter of the original.




lo avoid encroaching on the
creek, the superstructure was de-
signed above the deck. Because of
the span length, a truss configura-
tion was deemed more economical
to build compared with a through
girder design. The design team
evaluated both steel and wood,
and steel was selected for its
strength, cost, and ease of fabrica-
tion, assembly and installation.

Although the original bridge
was a Pratt truss, the designers
chose a Parker truss for the replace-
ment structure. While visually
similar, the Parker uses a camel-
back top chord configuration and
was therefore more economical.

New Abutments

The trusses bear on new abut-
ments placed behind the original
ones. The new abutments consist of
reinforced concrete pile supported
grade beams. The truss bearing ar-
eas are cantilevered to achieve
maximum roadway width while
still keeping the pile group within
the confines of the existing stone
approach parapets.

The bridge spans 110°, measured
center-to-center of bearing. Each
truss consists of A36 steel for verti-
cals, diagonals, and floor beams,
and A572 steel for upper chords,
lower chords and gusset plates
The paint system consists of a two-
part epoxy mastic aluminum
primer and a two-part aliphatic
polyurethane enamel topcoat. To
help the bridge fit in with the natu-
ral setting, a foliage green paint
color was selected

Each truss was fabricated in two
pieces and shipped by truck to the
job site, a distance of approxi-
mately 175 miles. The pileces were
bolted together before erection
Each truss \\1‘]}L11ll'd 30,000 Ibs.,
and the floor beams weighed 2,000
Ibs. each




Design firm:

Consulting firm:

General contractor:
Steel fabricator:

Steel erector:

Owner:

Total cost:

Span lengths:
Roadway widths:

Steel wt./sq. . of deck:
Vertical clearance:
Steel tonnage:
Structural system:

Innovative concepts:

Zimmer Gunsul Frasca
Partnership/Skidmore Owings
& Merrill, A Joint Venture and
KPFF Consulting Engineers,
Portland

Rowan Williams Davis & Irwin,
Guelph, Ontario, Canada
Donald M. Drake Co., Portiand
Canron Construction-Western,
Portland

Steel Engineering & Erection,
Anchorage, AK

Veterans Administration

$6.7 million

360’ center

10'

300 Ibs.

170" max.

1,210 tons

Cable-assisted, three-dimensional
flexural truss

Innovative design methods were
required to deal with logistical
problems of spanning 660"-wide
ravine with limited access

November 1993

For more than 30 years, Dr. John Kendall,
dean of the Oregon Health Sciences Univer-
sity (OHSU) School of Medicine, dreamed of
a skybridge over the 150’-deep ravine sepa-
rating his institution from the Veterans
Administration Medical Center (VAMC). Al-

though the two facilities shared
operations, logistics were a constant diffi-
culty. For instance, a liver transplant patient
had to endure a time-consuming ambulance
trip to travel around the ravine to get from
the VAMC to OHSU. Construction of a sky-
bridge would not only cut travel time, it
would also reduce manpower costs.

many

Last year, Kendall’s dream became a real-
ity with the opening of a 660'-long sky-
bridge.
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The skybridge spans from the
second floor of the VAMC to the
ninth floor of OHSU's medical cen-
ter. Two towers support the steel
bridge structure, with the south
tower located at the south edge of
the ravine, adjacent to the VAMC,
and the north tower extending
through an existing OHSU parking
garage. Located near quarter span,
the south tower rises 150° from its
base through the basement and
eight floors of the parking struc-
ture to its peak.Two elevators at
the north tower provide access
from the top two floors of the ga-
rage to the skybridge. The 377'-
long center span between the two
towers is a dramatic 150" above a
roadway through the ravine.

The design of the structure

evolved into a cable-assisted, three-
dimensional flexural truss com-  Shown opposite is an aerial view of the completed Veterans Administration
prised of 14" wide flange chord Skybridge in Portland, while the top photo shows a similar view during
members and 8" struc tural tube di- construction. The I{’L‘i’fi'”!‘ih'l' shotws the interior of the « |”h'|."|'lr'."l'n|r f".’ull\'l'
agonals. To meet the Veterans Ad-
ministration’s safety standards, the
truss itself, without cable supports,
was designed to support the full
dead load weight of the structure
in addition to 25% of the design
live load based on strength, ignor-
ing serviceability requirements.
Four sets of cables splay out from
each tower ring assembly, 75
above the bridge deck, to L'Un‘lph'tt’
the full loading and serviceability
requirements.

Modern Steel Construction / November 1993 / 61



UNUSUAL
SHAPES AREN'T
UNUSUAL

AT MAX WEISS.

ROLLING &
FORMING
BLACKSMITHING

WELDING &

MACHINING
INDUSTRIAL AND
CONTRACTORS

SUPPLIES

IRREGULAR CURVES,
VERTICAL OFFSETS,
ELLIPTICAL SHAPES
CIRCLES, OR
SEGMENTS

WITH OR WITHOUT

TANGENTS
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If it’s structural steel that

needs to be bent, for major
architectural projects or for
unique applications, chances are
Max Weiss bends it. If you have

a question or problem in bending.
call, FAX or write Dept, M93 for

a solution. TAKE IT TO THE MAX.

MAX WEISS CO, INC.
8625 W, Brodley Rood
Milwoukee, WI 563224 USA
Telephone 414-365-8220
MAX FAX 414-355-4698
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“Pedestrian bridges are very
sensitive to vibration. If it bounces,
people won't use it,” explained Mi-
chael R. Walkiewicz, P.E., associate
structural engineer with
Consulting Engineers. “It's a 650'-
long box, but when you go out on
the bridge, you feel just like you're
walking in the hospital corridor.”

The location of each cable was
optimized to limit live load deflec-
tions and vibrations. The cable de-
sign utilized high-strength
threaded steel rods rather than tra-
ditional high-strength stranded ca-
bles, which allowed simple anchor-
age assembly details, simplified
construction, and will reduce main-

November 1993

KPFF

tenance. Also, during construction
the rods were used to support the
cantilevered bridge sections, then
adjusted to the proper lengths and
load levels as the skybridge was
completed.

An elaborate computer study
was undertaken using SAP 90 to
evaluate the bridges response to
foot traffic induced vibrations. A
three-dimensional finite element
computer model of the structure
was subjected to half-harmonic
loading in resonance with the re-
spective bridge modes most closely
representing pedestrian traffic pat-
terns, such as walking, jogging and
running. The same computer




Curved and Straight
Steel Bridge Girder

design & analysis on your PC

~

flntegrated Grid Analysis & Girder Design

* Generates and loads influence surfaces, generates grid geometry

* Plate and box girders incl. web haunches, rolled shapes incl. cover plates

* 12 continuous spans, variable horizontal curvature, skewed supports

* Powerful nonprismatic girder optimization processor satisfies user and code
* 1992 AASHTO Spec. w/ 1993 interims, latest Curved Girder Guide Spec.

* Full control of composite action, slab pour sequencing analysis

* Excellent for analyzing existing girders for specification compliance

* Comprehensive tabular output, graphical output of stresses and deflec mmi‘

N

Available by lease or license

For more information, or to request a free trial, contact:

model was utilized to determine
the dynamic response of the bridge
to wind and seismic forces.

The use of threaded steel tension
rods was not limited to the cables
supporting the skybridge structure.

MDX software

Similar rods were incorporated Phone (314) 446-3221

into hold-down assemblies at both
ends of the skybridge. Due to lim-
ited access and architectural design
considerations at both buildings,

. large towers could not be built to ;
s
-

Fax (314) 446-3278

support the cantilevered ends of
the skybridge. Instead, threaded
steel tension rods were used as
hold-downs to prevent vertical
movements.

The design of the project re-
quired state-of-the-art modeling
and computer analysis. Consultant
Rowan, Williams, Davis & Irwin
performed an aeroelastic wind tun-
nel test of the bridge. A geometric
and dynamic replica of the full
bridge was used to measure se-
lected forces, bending moments
and deflections at various locations
on the skybridge under wind load-

ing. The test also evaluated the Veterons Adminis'rotion Skybridge

bridge’s aerodynamic behavior and < =
its potential for vortex shedding AISC Prize Bﬂdge Award
and torsional or vertical instabili-
ties. Difficult » Unusual » Challenging

The final construction cost of Structural steel safely erected on schedule by:
$6,760,000 was within the project’s

$7 million budget. The Veterans :STEEL ENG'NEER,NG

Administration estimates the

bridge will save at least $900,000 ;- |AND ERECTION INC.

annually in the operation of both :
. hn_\-;"ilniﬁ 2450 Cinnabar Loop *+ Anchorage, Alaska 99507
(907) 349-7657 + Fax: (907) 344-0021

Muodern Steel Construction / November 1993 / 63




Design firm
Consulting firm
General contractor
Erector:

Owner

Total cost

Span lengths
Roadway widths
Steel wi./sq. ft. of deck
Vertical clearance
Steel tonnage
Structural system

Innovative concepls

Bergmann Associates,
Rochester, NY

Sasaki Associates,
Watertown, MA

C.P. Ward, Inc.,
Rochester, NY
Syracuse Rigging Co.,
Syracuse, NY

City of Rochester
$2.6 million

90'-162.5'-162.5'-112.5"-

90'-76.5

10

70 Ibs/sq. ft

15-6"

340 tons

Rigid frame/continuous
multi-span plate girder
Incorporation of vertical
& horizontal shadow
plates for aesthetics

td
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AISC Prize Bridge
Award Of Merit
Special Purpose

South River
Corridor
Pedestrian

Thv South River Corridor Pedestrian Bridge is
part of a long-range master plan for the redevelop-
ment of a three-mile stretch of the Genesee River
in Rochester. A critical element of the planned de-
velopment was the construction of a pedestrian
bridge linking the residential and commercial dis-
tricts on the west side of the river with the
University of Rochester campus on the east side. A
secondary function of the bridge was to link the
east and west side pedestrian trails along the river.




While the east bank elevation al-
lowed for a bridge touchdown
point directly onto an adjacent

yulevard, the west bank landing
was more complicated. The close
proximity of the navigation chan-
nel to the west shoreline, due to a
bend in the river, plus the slight
elevation differences between the
bank and the river, precluded a
straight alignment across the river
which would satisfy both the re-
quired navigation channel vertical
clearance and handicap access re-
quirements. A ramping configura-
tion study concluded that a ramp
running parallel to an adjacent
street on the west bank best satis-
fied the criteria and minimized ob-
struction to site lines and views of
the river. The end result is an “L-
shaped” structure.

Overall aesthetic appearance
played a major role in bridge type
selection. Bridge types studied in-
cluded: suspension; cable stayed;
steel truss; conventional multi-span
steel plate girder; and post-ten-
sioned concrete box bridges.
Budget, aesthetics and constructa-
bility concerns led to the selection
of a combination rigid frame/
multi-span plate girder structure
incorporating triangular “delta”
legs at the main river piers.

The six span continuous bridge
superstructure is comprised of two
fabricated steel plate girders made
composite with 7%2” monolithic
concrete deck slab. Triangular steel
rigid frames were integrated with
the girders at the three main river
piers. All structural steel is ASTM
A36.

The selection of span length was
based on the navigation channel
size and location, creature comfort
deflection criteria, economics and
aesthetics. Delta legs, incorporated
in the design for aesthetics, posed
special design considerations due
to their rigidity. The rigid legs, cou-
pled with the sharp curvature (42'
radius) of the bridge, required a
detailed 3-D model structural
analysis in order to predict the
structures behavior under imposed
external and thermal loads. Special
bracing and bridge movement de-
mands resulted. The relatively
small elevation difference between

]

the west bank and the water dic-
tated a tapered girder configura-
tion along the west shoreline in an
attempt to keep the bridge super-
structure out of the water under
design flood conditions. The result-
ing variable depth girder cross sec-
tion increased the complexity of
the analysis and design

One of the more unusual fea-
tures of the bridge is the addition

Modern Steel Construction

of “shadow plates.” Horizontal
and vertical plates were welded to
the outside face of the girder webs

to add wvisual interest by their
Ph\"‘-il_d] presence and to cast
shadow patterns. The horizontal

plates accentuate the horizontal
the structure, while the
vertical plates are located in pairs
to coincide with railing and light

posts.

scale of
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Design firm
Consuhing firm
General contractor
Steel erector

Owner

Total cost

Span lengths
Roadway width

Steel wt./sq. ft. of deck
Vertical clearance:

Steel tonnage
Structural system

Innovative concepts

Kohn Pedersen Fox
Associates, New York
Weiskopt & Pickworth
New York

McGough Construction
Co., Inc., St. Paul
Danny’s Construction Co.,
Shakapee, MN

The St. Paul Companies,
St. Paul

$435,000

60°

12

54 Ibs/sq. ft.

22-3"

19.5 tons

Load carrying members at
top of bridge suspend a
light floor system from a
series of hangars
Slenderness and
fransparency were
emphasized

Modern Steel Construction / November 1993

S!vndvrncz«s and transpar-
ency were the design goals
for the new Skyway at the St.
Paul Companies Headquar-
ters in St. Paul. The Skyway
spans over a city street to link
a new headquarters complex
with an existing complex at
the second floor.

The bridge’s architectural
design called for an ex-
tremely slender floor and
transparent window walls.
The architects selected a “see-
through” bridge so the
through-block view of his-
toric St. Paul’s Cathedral
would not be obstructed.

Responding to the architectural
parameters, the project structural
engineers decided to place the main
floor carrying members at the top
of the bridge and suspend a thin
floor system from a series of nar-
row hangars.

I'he skyway roof contains two
W30x211 girders to which the han-
gar rods for the bridge floor are at-
tached. Two horizontal trusses are
incorporated in the roof framing
system to provde the lateral wind-
resisting system while permitting
the mechanical equipment for the
bridge to be located along the cen-
ter of the bridge.

Continuous exposed structrual
steel channels on each side of the
bridge deck provide the means to
attach the suspension rods to the
bridge floor. These channels also
are used as flange elements and a
3" cellular deck is used as the web
element of a horizontal girder that
is used to resist the wind loads at
the bridge floor.
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AISC lﬂ"?ie BrIdgeAvgfﬂ of Meri
Speclal Purpose

Design firm

Project management
GC & erector:
Owner:

Total cost:

Span lengths
Roadway widths

Steel wt./sq. ft. of deck:

Vertical clearance
Steel tonnage:
Structural system:

Innovative concepts

Robinson Engineering,
Raleigh, NC

Montgomery County Dept.
of Facilities & Services
Allied Contractors, Inc.,
Baltimore

National Park Service
$220,000

100

6

45 Ibs/sq. ft

30

13.5tons

Steel box girder with
composite concrete deck
“Flood proofing” of a
pedestrian bridge, including
incorporation of removable
handrails

Modern Steel Construction
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Mure than two decades ago, Hurricane

Agnes’ floodwaters ravaged Olmstead Island
at the Great Falls in the C&O Canal National
Historic Park, MD. In addition to severely
damaging four bridges on the island, the
storm destroyed the superstructure of the
only bridge providing land access to the is-
land—effectively closing the island to the
public. Finally, in 1991, a consortium led by
Montgomery County Councilman William
Hannan obtained a mixture of public and pri-
vate funds to repair the existing bridges and
build a new connection to Olmstead Island.




A key consideration in the de-
sign of the new access bridge was
the possibility of future flooding.
As a result, the center pier was
socketed and rock bolted into the
existing exposed bed rock forma-
tion, and bridge bearing connec-
tions were designed to withstand
both the horizontal and vertical up-
lift forces of flood waters. Also, the
steel handrails were designed to be
quickly removable when flooding
is predicted so that the amount of
debris the bridge will trap during a
flood would be minimized.

Another consideration in the
bridge’s design was its setting. The
Park Service did not want a struc-
ture that was obtrusive or over-
powering; rather, they wanted a
structure that would blend with
the natural setting. A box girder
design superbly fit those require-
ments. In addition to its shallow
depth minimizing the bridge’s vis-
ual impact, a box girder creates a
more rigid and torsionally stronger
structure than other design alterna-
tives, thus providing a greater abil-
ity to resist future flood waters. Fi-
nally, it was decided to use 50 ksi
weathering steel to reduce mainte-
nance costs and further blend the
bridge with the rustic setting.

The location of the bridge added
an additional constraint to design
and construction. The only access
was across existing Lock 19 of the
C&O Canal and along the canal’s
treelined tow path. The load limit
of the access bridge across Lock 19
was restricted to 10 tons gross
weight and an immediate sharp 90
turn was required to negotiate onto
the narrow, 12-wide tow path.
This access restriction prohibited
the use of conventional equipment
to construct the bridge. Also,
strong cross winds caused by the
dt‘L'P gorges of the river ruled out
the use of a skycrane. As a result,
the box girder was designed with
two full penetration welded field
splices to permit the girder sections
to negotiate the narrow tow path as
it was moved along on a dolly by a
small rubber-tired front end loader.

Once at the site, the contractor
used a cableway to erect the 100/
box girder. All components of the

Primarily due to the efforts of the Montgomery County Government and with private

contributions, a new bridge to wonderfully scenic Olmstead Island was constructed. As a

result, for the first time in almost 20 years, the park was readily accessible to the ;'uf'h:

cableway had to be light enough to
be transported and erected by hand
at the bridge site. Therefore, the
contractor designed the cableway
around the use of heavy duty
modular shoring frames for towers
with light steel beams that could be
ginpoled into place on top of the
shoring frames to create the sliding
headworks of the cableway. The
tiebacks to the cableway were an-
chored into existing bedrock out-

Modemn Steel Construction

croppings surrounding the work
site. The cableway also was used to
transport other materials, such as
formwork and concrete, as well as
small equipment such as gener-
ators, across the roaring waters of
the gorge at the access bridge site

The project was funded, in part,
by private contributions through
an effort lead by the Montgomery
County Government.
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Design firm;

Project management:
GC & erector:

Steel fabricator:

Owner:

Total cost:

Span lengths:
Roadway widths:
Steel tonnage:
Structural system:

Innovative concepts:

Tensor, Inc.,

Upper St. Clair, PA
Montgomery County DF4S
Dick Corporation,
Pittsburgh

National Eastern
Corporation, Plainville, CT
Pennsylvania DOT

$34 million

52 to 452

30.5'to 55

2,150 tons

Steel through truss, deck
truss & multigirder
Widening of deck for
acceleration and
deceleration lanes by
addition of slope trusses
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Dcspitc the need for major renovation work,
the large daily traffic flow—in excess of 38,000
vehicles—on the 2,064’-long Belle Vernon Bridge
required that at least one lane of traffic in each
direction be kept open at all times.

The bridge carries Interstate 70 over the
Monongahela River at Belle Vernon, PA, and
consists of four steel deck truss spans and five
girder spans, with the main river spans com-
prised of a three-span continuous, humped-back
trussed arch. In addition to the main waterway,
the structure spans two railway systems, two
state highways, and local streets.




While the renovation work in
cluded repairs and strengthening
of the existing superstructure and

.\'.:‘I\---'."';:\!'-lh' ..-11‘-ILI‘-':1|'[‘.!~_ as well
amp and mainline reconstrug
tion and culvert extensions, the key
to the project was the addition of
acceleration and deceleration lanes,
both on and off the structure, to
prov ide sate access and egress for
the interchanges immediately adja-
cent to both sides of the }.‘T'i.til'._‘;l.‘
Widening was achieved by a
unique conversion of the existing
deck trusses to trapezoidal space
frames. This design maximized the
eftective use of the existing trusses
while minimizing substructure
widening and additional steel. It
also eliminated hydraulic involve-
ment with an adjacent stream and
the related nght-of-way costs
Other innovative design ap-

proaches included
e Floor beam extensions—New

sections of floor beams were .
e reconstrucied

Belle Vernon

Bridge after

-\[‘Ihn'\i on to the |'\1‘-|H1I\_; floor
beams to facilitate \\'i\ll'IHI‘I;; [he
extensions are ‘“I‘I"'”‘"i on new

slope trusses, which were added construction. A

to the existing trusses to form the

. space frame system
e Stringer continuity—Continuity
was created by splicing existing

stmilar view i
shoum at left
prior to
reconstruction
and new stringers. This elimi-
nated an existing connection
;"Ui"li'ﬂi ot 'I[‘l‘li‘}‘l‘\i rivet heads as
a result of excessive stringer flexi-
bility
¢ Composite action—The addition
of shear studs to the floor system
members and main girders in

creased ﬁtT'r'H_\.:lh

e Lightweight concrete—A con
crete-filled steel )21'1\1 deck was re-
I‘l"""i with a standard 8" rein-
torced cone rete deck |l‘|l‘|{‘rl“~l'tf
of lightweight concrete to mini-
mize additional dead load

Maintaining traffic—An unusual

inside lane-outside lane variation

of the half-width construction
method was used for the mainte
nance and protection of traffic

® Superstructure  jacking—Super-

structure jacking allowed for the

replacement of 52 bearings, im-
proved vertical underclearance,

. and for the erection of the new
slope trusses. Additional jacking

provided for complete pier re-
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Pictured above are the new floor beam extensions supported on the sloped truss,

placement accomplished while
maintaining traffic.

e Suspender testing and replace-
ment—Selected suspenders were
removed for testing. Sub-
sequently, all suspenders were
removed and replaced. The jack-
ing and suspender operations
were monitored b_v measurement
of the suspender tension at vari-
ous stages by means of a vibra-
tion sensing device.

e Abutment Stabilization—The ex-
isting west abutment was stabi-
lized by the addition of perma-
nent tie-backs.

e Side-swipe impact attenuator—A
side-swipe type impact attenu-
ator was added at the merge
point of each acceleration lane on
the structure.

All of the work was completed
during two construction seasons
and the renovated structure was
opened to traffic in December 1992.

Celebrating Our 2nd

Decade of Service!

SCADA

. The SCADA structural engineering software
| system represents an integrated design-analysis
environment. It includes complete reinforced

| concrete and sieel design capabilities, The

\ design procedures are closely coupled to the
SCADA analysis methods. SCADA includes
an efficient 3-D finite element structural

\ analysis module with a large element library

and a wide range of analysis capabilities.
It offers the choice of three preprocessing
model defimtion procedures - spreadsheet
style, drafting style and advanced geometric and
solid modeling style.
I'he SCADA display capabilities are powerful and
_ elficient, including shaded image, continuous

/ — color contour

—

and line
contour
plotting.

||'r ] IT'IJ{ mmatiem contace
= -

The state-of-the-art
Structural Engineering System

Capabilities:
# Statics

#® Dynamics-Time History
Dynamics-Response Spectrum

* P-Delta
# Bucking

# Nonlinear Statics and Dynamics
Geometric and Material Nonlinearity

® Complete Element Library
Truss, Beam, Kirchhoff Plate, Shear
Plate, Plane Stress, Plane Strain,
Axisymmetric, Shell, Solid

# Steel and Concrete Design

® CAD Translators

* Geometric and Solid Modeling
#® Mesh Generation

* SQL Relational Database Reporting

SCADA Software Corporation
12021 Wilshire Blwd
‘ Los Angeles, CA 90025

Suite 676

Tel: (310) 576-1540 Fax: (310) 576-154]
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STEEL MARKETPLACE

Structural Steel Connection Designs
| Engineering, Inc. provides structural steel connection and steel
.aw stair designs for fabricators, engineers and steel detailers

nationwide. Our staff of professional engineers has extensive
experience in both ASD and LRFD design. We take pride in tackling
the most complicated structural steel projects. Our calculations are
custom prepared to meet our clients needs. For your next structural

steel or miscellaneous metal project. please contact:
BWI Enginean‘n?. Inc., 8605 Allisonville Rd., Suite 109,
ndianapolis, IN 46250
TEL: (317) 351-5607 FAX: (317) 351-5611

SAVE § — BUY USED — ALL GUARANTEED

PEDDINGHAUS Angle Master (1983) GE Controls 6x6x %, 50 Conv
FABRILINE FS 1010 Shear 10" Angle, 10* Channel, 14 Fiats (1976)
VERNET Angle Line, 6x6x'%

KALTENBACH Saw HDM !300 17%"
DOALL TF 245A Bandsaw, Vert., Trlt. w25" Power Conv., 24" x 24"
BERTSH Roll 34 x 8" Initial Pinch w/Alr Drop End
WELLS B-25 Bandsaw 36 x 25" CAP
CINCI 16’ x 400 Ton Hydraulic Brake
CINCI "4 x 10" Shear
Call Or Fax For Completa List Of Saws, lronworkers, Shears & Brakes

Engineering Co., 23501 Mound Road, Warren, Mi 48091
Ph: (313) 758-3100 or (800) 899-8192; Fax: (313) 759-3106

Ram Analysis Steel Design Software

Now. get SBEAM by Ram Anal for only $100. Full featured
composite/non-composite s beam ign and is software (LRFD or
ASD). Easy-to-use with Wi interface. Full 90 day money back

anirlme Also available, the HAMSTEEL Integrated Structural Sohtware
g;sl integrated analysis, design and ing of steel beams, |oists,

baseplates.

Ram Analysis
5315 Avenida Encinas, Suite M, Carlsbad, CA 92008
Phone: 800/726-7789
Fax orders: 619/431-5214

. ~30 Day Trial Available—
CBRIDGE — 3-D Bridge Analysis/Design Sottware
Straight Or Curved Bridges
CBRIDGE, the Syracuse University B Design program s a full featured, 3-D
bradge analysis a T-rmnia%wnmdm r brid The ngurous
3-D analysis handlos both simple and com| highway and rail Offering

L und custom Joadings, vehicles up to 30 axles are automaticn Iv positinned on

an mnflusnce surface. Multip! ‘wohicle t may exist i or
user defined dead loads may be used “‘:::r driven graphical interface allows mp|d
bualdm[nnded.iwd&uwmudnl AASHTO eode check performed durn, Mﬁ:&m
sequence. In additson, Telos Technologes 1 an authonzed dealer for ST m DS,
the world's most and widely used general structural engheeri
software. FREE Eﬁm DISK and additional information ie sviilable on both |rmiurt

Telos Technologies, 1201 E. Fayette St., Syracuse, NY 13210
(315) 4710113

$$SSSFORSALESS$S$SS
DS Brown Stainless Steel PG-100
Heavy duty expansion joint
Approximately 700 linear feet
Price - very negotiable - 609-786-3404

FOR SALE

Very successful $3MM/Yr. Ohio Valley Structural and
Misc. Fabricator and Erector w/$2MM backlog. Plant,
property, equipment and backlog: $1.5MM.

Reply Box 6700-F, The Fabricator, 833 Featherstone
Road, Rockford, IL 61107-6302.

ROLLING

Beam-Angle-Tube-Pipe-Channel-Plate
Easy/Hardway Heavy Capacities

Up to 36" W.F. Beam

209-466-9707
N.J. McCutchen, Inc.
123 W. Sonora St. Stockton, CA 95203

HEWLETT-PACKARD
Computers/Peripherals
A complete line of used and refurbished HP Equipment to fill all
your computer needs, Laser printers, scanners, disk drives,
plotters ( Draftpro, Draftmaster & Designjet), PC's and 9000
series workstations are available for immediate delivery. Call our
toll free number for additional information and pricing.
Ted Dasher & Associates
4117 2nd Avenue South
Birmingham, AL 35222
800-638-4833 fax (205) 591-1108

FREE DEMO DISK
$250 Graphics Toolbox For Steel Detailers
Works from a bar type menu. All dmensions are displayed in true
feet, inches, sixteenth. Developed by a steel datailer,

Oblique and right triangles, circles, rectangular bracing, stairs &
connections, non-rectangular bracing, welded bracing, camber,
feet-inch calculator, bracing end connections.

All onscreen graphics. No manual reference necessary. EGA moni-
tor or better. Dos 3.0 or greater
Glen-Nevel Systems, 3599 Nina St., Oceanside, CA 92056
1-800-722-2945 (fax) 619-722-7365

StuCAD*3D Educational Version $249
Structural Analysis and Design with Finite Element
150 nodes and 150 elements
AISC—ASD & LRFD, ACI—318
Interface to AutoCAD
30 day money back guarantee, 100% upgrade credit

Zentech, Inc, (713) 984-9171
Fax (713) 984-9175

AISC Audit Assistance

Q.A. Q.C. Programs » Inspection » Heat Straightening
Special Projects » Long Or Short Time Services
Codes & Standards « Expediting

McGowan Technical Services, Inc.
Charles R. McGowan
AW.S. Certified Weld Inspector
(412) 378-3916
FAX: (412) 378-1994

56156 Alan St.
Aliquippa, PA 15001

GREAT NEWS FOR ESTIMATORS .

Now you can grind out a day’s work in about 3 hours. No more
tedious longhand calculations! The GRINDER™ software program
accurately sorts and organizes your projects materials automat-
ically. Optimizes ferrous and non-ferrous materials. Keeps track
of hardware, bolts and assembled units. Includes cutting lists,
pricing list, efficiency report and more.

GRINDER™ Software Company, 1774 Rose Vallet Road,
P.O. Box 431, Kelso, Washington, 98626
B00-677-4474; fax 206-577-4474
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STEEL MARKETPLACE

HELP WANTED — DRAFTSPEOPLE/CHECKERS

Multi-location structural steel fabricator located in the beautiful

Ozarks of Missouri is seeking experienced structural steel draftspeo-
ple and checkers. Must be self motivated and want a challenging
job

tive salary with benefits.
Piease submit resume with references to:
Doing Steel, Inc.
2125 N. Golden
Springfield, MO 65803

STAAD-MATE
Interactive Structural Component Design Software

STAAD-MATE is a stand-alone graphically interactive
software for design of structural components like con-
tinuous beams, portals, columns, base plates/connec-
tions, slabs, foundations, retaining walls and much
more. With on-screen help and a fully menu-driven ap-
proach, STAAD-MATE is extremely versatile and user-
friendly. STAAD-MATE supports AISC ASD, LRFD and
ACI codes. Detailed output includes numerical results

and sharp plots.

STAAD-MATE is available for $495 (to current
STAAD-IIl users) and $895 to others.

Research Engineers Inc.,
1570 N. Batavia St., Orange, CA 92667
Phone: 1-800-FOR-RESE
Fax: (714) 974-2500

Steel Inspection News: An Informational Digest
This bi-monthly newsletter keeps you informed on quality and
inspection issues for steel-framed buildings. Specifications, codes,
quality criteria, inspection and industry practices are discussed in
a direct and practical manner for the fabricator, erector, inspector,
Subscription rates: $36 per year; $60 for two years
For more information or a sample Issue:
Steel Structures Technology Center, Inc.,
40612 Village Oaks, Novi, Ml 48375
phone: (313) 344-2910; lax: (313) 344-2911

Engineering Journal
The only technical magazine in the United States devoted
exclusively to the design of steel structures, the AISC
Engineering Journal provides structural engineers, architects,
fabricators and educators with the latest information on steel
design, research, and construction.
For a one year subscription, send $15 to;
American Institute of Steel Construction
P.O. Box 806276
IL 60680-4124
(312) 670-2400

CLASSIFIED ADS

Reach 35,000 engineers, fabricators, architects, contractors, bridge
officials and building owners inexpensively with a classified
advertisement in Modern Steel Construction. It's fast and easy—we'll
even do the typesetting for you at no charge.

For rate and

placement information,
John Byrne at (708) 679-1100.
Or fax him a note al (708) 679-50926.
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o The National Symposium
on Steel Bridge Construction

November 11-12, 1993
Atlanta Airport Hilton, Atlanta, Georgia

|
| SYMPOSIUM TOPICS

e State Plans for Implementing Metric
Conversion to Meet FHWA Mandates
| | + Painting Strategies for Maximum
Economy and Useful Life
‘ « Weathering Steel - Success Stories
Worth Hearing
. « Cost Effective Design and Details
| « Seismic Design

PRE-SYMPOSIUM WORKSHOPS

« Bridge Research Leading the Way NOVEMBER 10, 1993
to the Future
, « International Panel on Innovative "Cost-Effective Steel Bridges"
Designs "Bridge Painting, Problem or Opportunity”

Continuing Education Credits (CEUs) will be awarded.

Co-Sponsored by: ) 3
, = For more information contact:
Amer. Assoc. of State Highway and Transp. Officials

The American Institute of Steel Construction
The American Iron and Steel institute American Institute of Steel Construction
The Federal Highway Administration One East Wacker Drive, Suite 3100
Chicago, IL 60601-2001

Phone (312) 670-2400

Fax (312) 670-5403




Structural Englneenng Softwarq
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For turther information:
Computers & Structures, Inc. ETABS® SAP90°
1995 University Avenue Building Analysis & Design General Analysis & Desigii

Berkeley, California 94704

TEL: 510/845-2177 ETABS 5 o registered trademamk of Camputers & Structures. Iné.
FAX: 510/845-4096 S APP0 1S a registered trademark of Computers & Structures. Inc



