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NEW COLUMBIA JOIST €D,  /O'ST DESIGN DATA SHEET

P.0. Box 31+ New Columbia, PA 17856-0031 No. 1
717-568-6761+ 717-568-1001 (FAX)

HOW TO SPECIFY SPECIAL JOISTS

To obtain correct and competitive bids the specifying professional must show any special
loading on the structural drawings. Special loadings could include concentrated loads
and any non-uniform load distribution such as:

2],

iﬂaﬁp"

250 pif

3 3

3588 Ibs 2352 Ibs

The maximum moment for this loading is 20267 Ib. ft. The equivalent uniform load to
produce this moment would be 405 Ibs. per ft.

The maximum end reaction is 3588 Ibs. The equivalent uniform load to produce this
reaction would be 359 Ibs. per ft"

The K series joist tables show a 16K3 (with a 20’ span) has a total load capacity of 410 Ibs.
per ft. The designer should show a 16K3SP on the drawings.

The SP indicates special requirements for the joist. The joist manufacturer will review
the designated joist for its ability to carry the special loads shown.

Joist Girders with unequal panel point loads must also be defined by showing the load
diagram on the structural drawings.

‘For all standard K series joists the maximum end reaction is 8700 Ibs. If more reaction capacity is needed,

consider using two (or more) joists to share the load. For LH and DLH joists a conservative end reaction
can be found by dividing the tabulated SAFE LOAD by two

5 .
NICHOLAS |. BOURAS, INC.

PO. BOX 662, 475 SPRINGFIELD AVE
SUMMIT, NEW IERSEY 07902-0662 (908) 277-1617
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Jorth America: Chaparral Steel’s A36/A57250 steel. This
reqmmmmsmtheUS Canada and Mexico. The

kel mlﬁ'tmy&insymﬁkeabmﬂmsmdcsmlledmwom Plus.ncmtsthesnnwas
- the A36, and has the same carbon equivalent range, an important factor for welding and

' formability. It's also just as easy to get, thanks to our innovative shipping techniques and

central location. Call your Chaparral representative today and order the structural steel that

makes the grade a number of ways: Chaparral’s A36/A57250.

L ——————
CHAPARRAL
o STEEL"
300 Ward Road  Midlothian, Texas 76065-9651

Toll Free (800) 527-7979 U.S. and Canada
Local (214) 775-8241 Fax (214) 775-6120
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CONST T'ON 18 INNOVATIVE DESIGN CUTS COSTS
The use of composite construction with partially restrained

connections reduced framing costs on a 34,000-sq.-ft. retail
building by 27 4%

26 URBAN TRANSFORMATION
An addition to a nearly half-century old department store
allowed the creation of a modern urban mall

32 ATTRACTING ATTENTION
To survive in Las Vegas, an old retail center had to expand
and create a new, bolder image for itself

34 AUSTRALIA REDISCOVERS STEEL
An aesthetically intricate building provided a toe-hold for
steel to penetrate a concrete stronghold

Rather than build another box-like structure,
the developer of The Chifley Square Building
i Sydney favored a highly articulated

building such as those popular today in the
United States. For more information on this

project, turn to page 34
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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

‘;aralleled speed and power. In addition,

Release 17 marks the debut of AutoSTAAD/MAX - the
world's first integrated structural software system thal
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-II/ISDS Release 17 - there are those
who have seen the future ... have you?

s Research
(( Engineers, Inc.

1570 N. Batavia, Orange, CA. 92667.
CALL TOLL FREE (800) 367-7373
Tel: (714) 974-2500 FAX:(714) 974-4771

Research Engineers Worldwide

USA ®# UK @ JAPAN ® GERMANY ® FRANCE ® NORWAY @ CANADA @ [NDIA
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== Endless Cycle

| Editor and Publisher
| Patgm‘:‘i MTNel:vn?mrAl;Ei ven though one National Steel Construction Conference has just
| (J\arlie‘gar‘:'r. - - concluded, it’s not too early to start thinking about next year’s
| Technical Advisor event. Specifically, AISC is now soliciting papers to be presented
| at the 1994 NSCC in Pittsburgh on May 18-20.

Editorial Offices Unlike this magazine, which concentrates on successful projects, the
| Modern Steel Construction Steel Conference looks for innovative design, fabrication and erection
: %&E:istmh’acker Dr. techniques. As Patrick Newman, AISC Senior Staff Engineer, states:
i Chimgo IL 606012001 “After attending a session, you should be able to take home either a
| (312) 670-5407 time or cost saving technique. The idea behind the conference is to

provide practical information that a designer or fabricator can readily
use in his or her office.” Of course, papers can use projects to illustrate

Advertising Sales the technique.

Pattis-3M
7161 North Cicero For example, at this year's conference, several engineers from
Lincolnwood, IL 60646 ; : :
(708) 679-1100 Skidmore, Owings & Merrill presented a paper on a Barcelona hotel that .
FAX (708) 679-5926 demonstrated several advances in fire protection for exposed steel
structures as well as an interesting application of exoskeleton design.
Another interesting paper, by Lawrence A. Kloiber of LeJuene Steel Co.
AISC Officers presented practical information on the design of tube connections. And
| S‘EPChhz': "ia E‘SS’-" Mulach Steel presented a paper on reducing parking structure costs.
Fm;km?vféuééjnm Topics of general interest include—but are not limited to—seismic
Robert E.Owen, design, composite construction, LRFD, heavy framing, fire protection,
R lSecondln Fﬂcﬁ'm computer aided design and detailing, residential construction systems,
Treasurer minimizing floor-to-floor height with steel construction,
Neill’r":;.k-}ur;del. | eccentric-braced framing, and semi-rigid connections.
en
D‘m&mm Counsel If you've developed any innovative design concepts and are
Lewis Brunner, interested in presenting a paper in 1994, send a one-page abstract to:
:li;mﬁimh . Patrick Newman, Senior Structural Engineer, American Institute of Steel
Gosthand Haai‘i,er. | Construction, One East Wacker Dr., Suite 3100, Chicago, IL 60601-2001.
| Vice President, | Or if you have any questions, call him at (312) 670-5417 (he’s also
Technology & Research ' looking for suggestions on improvements in the conference that you'd
Mof’?cse%gmt, " like to see made). Deadline for submission is July 15, 1993. SM
Finance/ Administration

| P.S. For more information on this year’s show, check out the March 1993
. C ) issue as well as next month's magazine.
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Our breakthrough 3-D
technology can't be shown
ina 2-D ad.

Call for your first hand
demonstration of the SDS/2
Detailing System.

jreak through time-consuming 2-D, line-by-line graphics with the 3-D
technology of the SDS,2 Version 54 gives you the ability to automatically
produce shop drawings and other information about a structure never before
possible. The benefits are invaluable to design engineers, steel fabricators and
detailers...or anyone who is involved in the conception and production of steel

The SDS/2 Software Solutions are the ultimate steel fabrication tool. All
information created in SDS/2 or transferred through DesignLINK from third-party
design software, can be used throughout all phases of design and fabrication
The SDS, 2 Software Solutions include

- Engineering Analysis and Design Module - Detailing Module

» Production Control Module * CNC Interface

+ Estimating Module * DesignLINK

Call Design Data to arrange your personal demonstration or to request

“ESaTAL NI

“First in..software, solutions, service’

402-476-8378 or 1-800-443-0782




TO MAKE SURE OUR TENSION
CONTROL SYSTEMS
OUTPERFORM THE COMPETITION,

WE PUT A HEX ON THEM.



Steel Interchange

Steel Interchange is an open forum for Modern Steel Construction
readers to exchange useful and ical professional ideas and in-
formation on all phases of steel building and bridge construction.
Opinions and suggestions are welcome on any subject covered in
this magazine. If you have a tion or problem that your fellow
readers might help to solve, p 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 In
Modern Steel Construction
1 East Wacker Dr.
Suite 3100
Chicago, IL 60601

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 Interchunge do not necessarily
represent an official position of the American Institute of Steel Con-
struction, Inc. It is recognized that the design of structures is within
the scope and expertise of a competent licensed structural engineer,
architect or other licensed professional for the application of princi-
ples to a particular structure.

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

A quick equation for calculating Rigid Frame Dis-
placement from Lateral Loads without resorting to a
computer:

t is sometimes necessary to rapidly calculate a rigid
frame displacement from the lateral load without
the computer application.

Simple theoretical formulas are presented below;
they were derived using a moment-area theorem for
symmetrical rectangular frames.

Nomenclature:

h = frame height

Igm = moment of inertia of beam
Icor = moment of inertia of column
L = frame span

P = lateral load

E = modulus of elasticity

A = displacement

For two-hinged frame (Figure 1):
o ey L
“BE s 2l
For fully fixed frame (Figure 2):
s PR (3K+2
N 12E’co;_ 6K+ 1
Jam |(h
sl Ty

These simple formulas could be very useful even
in the age of computers. The book, Rigid Frame Formu-
las by A. Kleinlogel is a very good reference.

Rudolf |. Budesky
City of San Francisco
. San Francisco, CA

| Fig.1 Two-hinged frame

l‘o
S S ___"‘-—-...[JD

! Fig.2 Pully fixed frame
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New Questions

isted below are questions that we would like our

readers to answer or discuss. If you have an an-
swer or suggestion please send it to the Steel Inter-
change Editor. Questions and responses will be
printed in future editions of Steel Interchange. Also, if
you have a question or problem that readers might
help solve, send these to the Steel Interchange Editor.

Connection Holes

oes anyone have any information pertaining to

the acceptability of burning connection holes in
connection material using an automated burning de-
vice? AISC only addresses the burning of short and
long slots and indicates that it is acceptable with
proper cleanup.

Mike Pentecost
Roscoe Steel and Culvert Co.
Billings, MT

Weld Considerations

In developing the strength of a connection or the re-
quired length of weld to develop the member
strength, the welds “a” and “b” were first considered
(see diagram at right). These welds were parallel to
the load. Then as the codes and research continued
weld “c” was included, thus increasing the capacity
of the member. Later weld “d” was introduced.

However, in the current AISC design criteria (Al-
lowable Stress Design and Load and Resistance Fac-
tor Design) this weld has not been addressed. Upon
questioning AISC, | was referred to the American
Welding Society Code. Upon examination weld “d”
was omitted here as well. Additionally, my review of
current materials on this particular subject has
yielded no further information.
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Questions:

A.Can weld “d” be used to develop or determine
the strength of the connection (member)?

B. If weld “d” is used to develop the strength of
the connection, are there restrictions or parameters
that must be placed on the weld (i.e. placement, size,
etc.)?

C. Does weld “d” take away from the joint effi-
ciency (strength)? With “d” there is a concentrated
area of weld, inducing large amounts of heat because
of the welding process. Because of this introduction of
heat, material properties are altered resulting in mem-
bers which are less ductile than ASTM A36 steel.

James R. Seale, P.E.
EIMCO P.E.C.
Salt Lake City, UT

TEVLTLLOP7TIAT | TR TGg7 N |
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ADVERTISEMENT

Steel Joists Make It Easier
Qo Build Well For Less

To make building design more efficient, the Steel
Joist Institute has provided three new tools: a com-
puter diskette to determine vibration characteristics,
the SJI 60-Year Steel Joist Manual, and a Catalogue
of Standard Specifications and Load Tables.

The Steel Joist Institute (SJI) has
created a computer program to assist the
qualified professional engineer in
determining probable vibration charac-
teristics of floor systems using open web
steel joists. This program is designed for
use in conjunction with the institute’s
Technical Digest #5 “Vibration of Steel
Joist-Concrete Slab Floors.”

This program allows the designer to
calculate swiftly and easily the frequency
and amplitude resulting from transient
vibration caused by human activity on a
joist-concrete floor. The “what if?”
scenario— variations in slab thickness,
concrete strength, joist size, joist spac-
ing, floor decking, live and dead loads,
span lengths —can be accomplished in
seconds.

The program is user friendly,
can handle spans up to 100 ft.
and can accomplish in seconds
calculations that previously
required several hours. It is avail-
able on 5V and 3z-in. disks
and is IBM PC compatible. A
comprehensive user’s manual is
included.

Long-span joists provide broad,
column-free expanses like

the sanctuary of this Charlotte,
N.C., church.

- -

ST W

The SJI 60-Year Steel Joist Manual is
also now available. The new, 318-page
60-Year Manual replaces the 50-Year
Digest and features 98 more pages of
information. The practical section in the
Manual is designed to aid the profes-
sional by listing four helpful categories:
« The various building documents
required and what use they can be.

« Building site information and equipment
needed.

« Step-by-step investigative procedures.

» Time-saving data for use when analyz-
ing existing structures.

Another helpful reference that's now
available is the SJI 1992 Catalogue of
Specifications and Load Tables. All of the
1992 revisions are prominently listed so
that specifiers can review these changes
quickly and easily.

The section of fire-resistive assem-
blies has been expanded and completely
revised. It lists the requisite criteria for
using K-series joists in an assembly and
includes a simple, five-step procedure for
selecting the proper and most economi-
cal joist. In addition, the catalogue
contains over 75 floor and roof assem-
blies listed in an easy to use chart for
quick reference, with specific UL designa-
tions for fire ratings from one to four hours,

Last year, Underwriters Laboratories,
Inc. increased the allowable design stress
of fire-rated steel joists by 36% for floors
and 18% for roofs. The allowable tensile
stress of joists used in most fire-rated
assemblies has been increased to 30,000
psi for floors and 26,000 psi for roofs, as
compared with the previous maximum
stress level of 22,000 psi. The new stan-
dards now make it more economical to
achieve desired fire resistance ratings
without added expense for heavier joists.

For information contact the Steel Joist
Institute, 1205 46th Ave. North, Myrtle
Beach, SC29577.

Steel Joist Institute Members:
Canam Steel Corp.
Delong's Inc.
East Coast Steel
Gooder-Henrichsen
John W. Hancock, Jr., Inc.
The New Columbia Joist Co.
Owen Joist Corp.
Quincy Joist Co.
SMi Joist Co.—A Commercial Metals Co.
Socar Inc.
Valley Joist Div./EBSCO Industries
Vulcraft Div./Nucor Corp.

Steel joists, steel girders and steel deck
make shopping center construction
fast and economical.



Book Review:

Connections in Steel Structures Il:
Behavior, Strength, and Design

By Charlie Carter

onnections in Steel Structures II:

Behavior, Strength, and Design
is the Proceedings of the Second In-
ternational Workshop on Connec-
tions in Steel Structures, held in
April 1991 in Pittsburgh. Spon-
sored by the European Convention
for Constructional Steelwork, the
U.S. National Science Foundation,
the University of Pittsburgh, and
the American Institute of Steel
Construction, the workshop pro-
vided a forum for the assessment
of ongoing connections research, a
review of current developments in
connections, and the identification
of needed future connections re-
search.

The invited participants at this
conference were internationally
recognized experts in the field of
steel connections. Whereas a text-
book would attempt to address the
widest range of topics possible, the
proceedings focuses on the latest
research and developments in sev-
eral, very specific topics. Further-
more, the international flavor of
this publication is unmistakable
with authors from the United
States, Canada, Mexico, several
countries throughout Europe, the
former Soviet Union, and Aus-
tralia. The resulting text provides
the reader with both a knowledge
of work performed in other coun-
tries and insight into how this
work compares with current prac-
tice in the reader’s country.

In all, fifty papers by 77 authors
and co-authors were given and can
be categorized in these general top-
ics: bolts; welds and local strength
considerations; predesigned and
special connections; composite
connections; semi-rigid connec-
tions; available connections soft-
ware; global behavior of semi-rigid
connections; examples of frame de-
sign; and economy of design. A
final segment documents the cur-
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rent research needs.

Its variety of topics results in a
very thorough reference on recent
research and current developments
in steel connections. Connections in
Steel Structures II: Behavior, Strength,
and Design (Pub. #G455) is avail-
able from AISC for $44 plus $5
shipping and handling. Call (312)
670-2400 ext. 433.

Bolts—The four papers pre-
sented on this topic addressed
three specific areas. In Differences
Between European and American De-
sign Rules, the AISC LRFD Specifi-
cation and Eurocode 3 are con-
trasted and the author proposes
suggestions for the resolution of
differences which exist. Verifica-
tion of Quality Assurance on Euro-
pean 4.6 and 8.8-Bolts and Bolt Pre-
loads in Laboratory and in Field:
Conditions of Acceptance both ad-
dress quality assurance issues. The
former presents the results of ran-
dom sample testing verification of
European 4.6 (A307) and 8.8 (A325)
bolts. In this paper it was found
that 8.8 bolts were completely sat-
isfactory, while precautional?' mea-
sures were recommended for 4.6
bolts. In the latter paper, the qual-
ity assurance performance of vari-
ous bolt tightening methods was
investigated. The final paper in this
segment, Use of Snug-Tightened
Bolts in End-Plate Connections, pres-
ents tests results and recommenda-
tions for use.

Welds and Local Strength Re-
quirements—Five papers were
presented on this topic. Influence of
Base and Weld Metal Strength on the
Strength of Welds explores the valid-
ity of basing design weld strength
predictions on the mean value of
the strength of the base and weld
metals. Forces in Beam-to-Column
Connections presents an alternative
approach to the determination of
forces in semi-rigid and rigid

beam-to-column connections. A
simplified design approach to con-
centrated forces at beam-to-column
connections is proposed in Plastic
Analysis and Simplified Design of the
Compression Zone of a Beam-to-Col-
umn Connection. The final paper in
this topic, Review of International
Design Criteria for Fillet Welds in
Hollow Structural Section Truss Con-
nections contrasts the approaches to
weld proportioning in hollow sec-
tion trusses in the United States,
Europe, and Canada and preferred
design approaches are proposed.

Predesigned and Special Con-
nections—Seven papers were pre-
sented on this topic. New develop-
ments in single plate and tee shear
connections, stiffened seated shear
connections, and bracing connec-
tions are summarized in Recent De-
velopments in Connection Research
and Design in the USA. A review of
the evolution of AISC design aids
is made in Bolted Framing Angle
Connections Design Aids: Past and
Present. In Simple Beam-to-Column
Connections, four simple connection
commonly used in British practice
are reviewed with general guide-
lines and recommendations for en-
suring rotational flexibility and sta-
bility. The paper A Design Approach
for Semi-Rigid Connections in Cold-
Formed Steel Industrial Racks de-
scribes current design procedures
based on the recommendations of
the Rack Manufacturers Institute.
Welded Hollow Section Connections
Under Predominantly Static Loading
presents design recommendations
for hollow section joints in lattice
structures (trusses). The effect of
deformations on the soil-footing in-
terface on the rotational resistance
characteristics of a foundation sup-
port is the subject of Steel Baseplate-
Footing-Soil Behavior.

Composite Connections—Eight
papers were presented on this




topic. Semi-Continuous Composite
Frames in Eurocode 4 explains the
approach for semi-rigid composite
frames taken in Eurocode 4 and
identifies the difficulties encoun-
tered and needed research. In Para-
metric Study of Composite Frames,
the behavior of semi-rigid compos-
ite frames is compared favorably
with that of similar rigid frames to
show that the use of semi-rigid
composite construction is valid.
The force transfer mechanisms in-
volved in semi-rigid composite
connections is investigated in Slab
and Beam Load Introduction in Com-
posite Columns, while a model for
analysis is pro in Energy-
Based Prediction for Composite Joints
Modeling. The ability of composite
connections to meet the necessary
performance criteria is assessed in
Tests on Composite Connections. Ro-
tational behavior and the outcome
of cyclical testing is presented in
Semi-Rigid Composite Joints: Experi-
mental Studies. The non-linear be-
havior of this connection is further
described in The NonLinear Behavior
of Composite Joints. Finally, the ef-
fect of cyclical loading is further
explored in Cyclic Load Analysis of
Composite Connection Sub-
assemblages.

Semi-Rigid Connections—Four

pers were presented in this
topic. Reliability of Rotational Behav-
ior of Framing Connections addresses
the statistical variations caused by
fabrication and erection tolerances.
Refinements to existing methods
are presented in Plastic Capacity of
End-Plate and Flange Cleated Connec-
tions: Predictions and Design Rules.
The effect of cyclical loading is ex-
amined in Analysis of Flexibly Con-
nected Frames Under Non-Propor-
tional Loading. In Moment-Rotation
Characteristics of Bolted Connections,
the effect of column flexibility is
considered for bolted semi-rigid
connections.

Connections Software—Three
papers, describing connection de-
sign so , were presented. The
Eureka “CIMSTEEL” project, a Eu-
ropean approach, was described in
one paper, while a second de-
scribed AISC’s expert system,

CONXPRT. A CAD System for Semi-
Rigid Joints in Non-Sway Steel
Frames elaborates on the analysis
method, design approach, and fea-
tures of this limit-states based pro-

gram.

Global Behavior of Semi-Rigid
Connections—Eight papers were
presented. Connection Moment-Ro-
tation Curves for Semi-Rigid Frame
Design examines the use of actual
versus simplified representations
of the connection characteristics.
The relationship between joint flex-
ibility and frame stability is investi-
gated in Connection mse and
Stability of Steel Frames. In addition
to this the effect of force distribu-
tion and deformations are exam-
ined in Prediction of the Influence of
Connection Behavior on the Strength,
Deformation, and Stability of Frames,
by Classification of Connections. The
semi-rigid nature of joints in hol-
low sections is investigated in
Semi-Rigid Connections in Lattice
Girders Formed with Hollow Struc-
tural Sections. The results of a study
of seismic behavior of rigid and
semi-rigid frames is presented in
Cyclic Behavior of Frames with Semi-
Rigid Connections. A similar study
is presented in Dynamic Tests of
Semi-Rigid Connections. Finally, an
analytical modelling approach is
described and interpreted in Ana-
Iytical Modeling of Cyclic Behavior of
Bolted Semi-Rigid Connections.

Examples of Frame Design—
This topic contains six papers. Pro-
posed design recommendations are
summarized in Behavior of Semi-
Rigid Connections and Implementa-
tion in Frame Design. The use of
LRFD in semi-rigid frames is dem-
onstrated in Design Analysis of
Semi-Rigid Frames with LRFD. A
simplified a Eroach allowing the
inclusion of flexibility effects on
frame design is presented in Practi-
cal Design Allowing for Semi-Rigid
Connections. The Effect of Connection
Flexibility on Portal Frame Behavior
examines both full scale testing
and analytical modeling in flexibly
connected portal frames. The effect
of static and dynamic loadings on
frame stability is examined in Anal-
ysis of Frames for Stability. An Ana-
Iytical Analysis and Design System
for Steel Frames with Partially Re-
strained Connections describes a
method for modelling semi-rigid
beam-to-column connections in
steel frames.

Economy of Design—Four pa-
pers were presented. In Economy of
Semi-Rigid Frame Design, the cost
benefit of using semi-rigid connec-
tions is evidenced. The cost benefit
of the “temporary” semi-rigid
frames used in a 30-story building
in Mexico City is described in Tem-
porary Flexible Connections in the
Construction Process. For bracing
connections, a cost comparison of
different design methods is pre-
sented in A Cost Comparison of Some
Methods for Design of Bracing Con-
nections. Finally, the use of cold-
formed members and semi-rigid
columns is investigated in Semi-
Rigid Lightweight Steel Frame SKEL-
ETON.

Current Research Needs for
Connections in Steel Structures—
The final segment of this publica-
tion presents the current research
needs for connections in steel
structures. These needs were de-
veloped from the technical gapers
presented and the ensuing discus-
sions.

Charlie Carter is Staff Engineer—
Structures with AISC.
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AISC Lecture Series: New Ildeas In Structural Steel

Beginning in March, AISC Mar-
keting, Inc. will offer a new
lecture series focusing on innova-
tions in structural steel design. New
Ideas In Structural Steel will present
practical design concepts for engi-
neers and fabricators.

The four-part seminar covers:
* Low-rise buildings.
* Design of connections.
* Eccentric braced frames.
* Partially restrained connections.
Registration fee is $60 ($45 for
AISC members). Included in the

registration fee are a dozen hand-
outs and publications plus a meal.
For information, contact: Colleen
Hays, AISC, Inc., One East Wacker
Dr., Suite 3100, Chicago, IL 60601-
2001 (312) 670-2400.

Los Angeles 5/4 St. Louis an3 New York 4729
Irvine 6/10 Detroit 511 _ Newark 6/22
Sacramento 6/22 Indianapolis 5113 Rochestor |  9r2
San Francisco 6/24 Minneapolis | 5/25 Albany 9/23
Lold Milwaukee | sz i
i Chicago 6/3 B |
Denver ol SR Cil = Greenville | 4/20 Pittsburgh _ 427
Kansas City _4ns . Charlotte .4 Baltimore 5/18
Dallas 56 __Bimingham | 98 | |  Washington 520
San Antonio 6/1 Miami e | Philadeiphia 6/23
Houston 68 Odando |  9/16 _ Cleveland | 1019
Atlanta 9/28 Cincinnati 10721
Richmond 9/30

Steel Bridge Forum (April 1 in Baltimore)
sponsored by American Iron & Steel Insti-
tute. Topics include: Guide to Selection of
Bearings and Short Span Steel Bridges. Con-
tact: AISL, 1101 17th 5t., N.W., Suite 1300,
Washington, DC 20036-4700 (202) 452-7100;
Fax (202) 463-6573.

Transportation Planning for Livable Com-
munities (April 2-3 in San Francisco, April
23-24 in Atlanta, and April 30-May 1 in Win-
ter Park, FL) sponsored by FHWA, National
Trust for Historic Preservation, and others.
Workshops explain the Intermodal Surface
Transportation Efficiency Act of 1991
(ISTEA). For information, call (800) 937-
6847,

Workshops for Rural and Small Urban Of-
ficials (April 6-7 in Burlington, VT, and
May 18-19 in Hershey, PA) sponsored by
National Association of Counties, US.

Dept. of Agriculture, NACE, and USDOT.
Sessions will focus on new opportunities
for roads and bridges, rural transit, eco-
nomic development and research and tech-
nical assistance, For information, call: (202)
720-8042.
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Steel Bridge Forum (April 22 in Raleigh,
NC) sponsored by American Iron & Steel In-
stitute. Topics include: Overview of Steel
Service Centers; Skewed & Curved Bridges;
Short Span Steel Bridges: and Guide to Se-
lection of Bearings. Contact: AlSI, 1101 17th
St., N.W,, Suite 1300, Washington, DC
20036-4700 (202) 452-7100; Fax (202) 463~

Symposium on Project Management (May
13-14 in Chicago) sponsored by Association
for Project Managers in the Design Profes-
sions. Topics include: state of the art project
management techniques; the emerging con-
cept of partnering; creating a Total Quality
Management component to each design
project; making effective project decisions;
new project management directions for the
economy of the "9s; and case studies in-
cluding managing quality on the new Inter-
national Complex at O'Hare Airport. Con-
tact: APM at (312) 472-1777; Fax (312)
525-0444.

Lasers in Fabricating Conference (May 18-
20 in Schaumburg, IL) sponsored by the
Fabricators & Manufacturers Association.

Topics include: equipment selection and
cost justification; precision laser cutting
techniques; YAG, fiber-delivered process-
ing; laser/ punch combination machines;
high-energy thermal processing; program-
ming laser cutting systems; CO? multiaxis
processing; material handling equipment;
equipment specifications; maintenance; and
safety. For more information, call (§15) 227-
8202.

1993 Symposium on Computer Integrated
Building Sciences (June 10-11 in Anaheim,
CA) sponsored by the International Council
for Building Research and Documentation,
Topics will include: automated construc-
tion (using no people); automated fabrica-
tion; robotic tools for construction; and 3D
modeling. An additional session will fea-
ture the new Disney Concert Hall Project,
which has been designed on 3D CAD and
has used NC for the cutting of stone and
structural steel. For more information, con-
tact: Harold Jones, SCIBS'93, 1700 Asp Ave-
nue, Norman, OK 73037-0001 (405) 325-
1947; Fax: (405) 325-7968.




STEEL NEWS

® Correspondence

Dear Editor:

In the January, 1993 issue of Mod-
ern Steel Construction you pub-
lished a list of various structural
steel shapes and the principal pro-
ducers of these shapes. What is not
clear, however, is whether all
shapes listed are available in A36
and A572 Grade 50 materials. It has
been my understanding that A572
Grade 50 material is available for
W shapes only.

M. Garkawe

Director, Contract Design Dept.
Foster Wheeler Energy Corp.
Clinton, N]

Editor's Response: Most struc-
tural shapes, including angles and
channels are available in A36, A572
and A588. In addition, some mills
offer special grades for bridge de-
sign.

tural Shapes Availability List will
appear in the July 1993, followed
by regular updates in each January
and July issue.

Clarifications

he phone number for EJE In-

dustries was incorrectly listed
in the February issue of MSC, The
correct phone number is (800) 321-
3955. We regret the error.

he following chart should

have been included on page 16
of the December 1992 issue:

‘L_ Section | LP to | P | e
() | () | (kips) | (in)
| W36x300 | 96 | 75 | 464 | 11.37
W33x152 | 69 | 48 | 350 | 1025
| wiexdo | 24 | 15 | 119 | 2.26 |

In the above table, LP is the
maximum span with prestressing,
LO is the maximum without pre-
stressing, P is the prestressing
force, and e is the eccentricity.

An updated version of the Struc-

A Quick Quiz
For Structural Engineers

The more a computer program costs, the TRUE FALSE
better it is.

A program that solves complex, difficult TRUE FALSE
problems must be complex and difficult

to use.

Structural engineering software can never  TRUE FALSE

be fun to use.

if you answered 7TRUE to any of the above, or you would like to know mare
about a fruly innovative software program, call us!

RISA-2D

Your complete solution for
frames, trusses, beams,
== shear walls and much more!

i -

26212 Dimension Drive, Suite 200
Lake Forest, CA 92630
1-800-332-7472

STEEL BRIDGE DESIGN on your PC

MDX's steel bridge girder design program is licensed by many of
the largest ENR Top 500 Design Firms, as well as smaller firms and
state DOTs. Now this program interacts with a grid analysis module
that loads user-defined lanes with standard or custom trucks.

-
Integrated Grid Analysis & Bridge Girder DesignW

* Non-prismatic | girders and box girders, rolled shapes

* Up to 12 continuous spans, horizontal curvature, skewed supports

* Generates geometry for girders and bracing

* Generates influence surfaces, loads lanes for live load forces

* User may specify ranges for (or fix] any of the design variables

* Designs girders with a powerful optimization method (one that works/)
* Generated designs satisfy the 1992 AASHTO Specification

* Allowable Stress and Load Factor versions

* Excellent for analyzing existing structures for specification compliance
* Full control of composite action

* Either free form or menu driven input, comprehensive output

* Graphical output of stresses and deflections on screen or printer

And many more!

\ >

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

MDX software

Phone (314) 446-3221

Fax (314) 446-3278
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Atlanta To Host Steel
Bridge Symposium

he National Symposium on

Steel Bridge Construction is
scheduled for Nov. 10-12 in At-
lanta. Presented under the auspices
of the Council for the Advance-
ment of Steel Bridge Technology,
the symposium is intended to cre-
ate a dialogue between owners, de-
signers, and builders. Co-sponsors
include AISC, FHWA, AASHTO,
and AISL

Workshop sessions will kick-off
the symposium on November 10.
Anticipated topics include: shop
and field painting; relevant EPA re-
quirements; and economical and
innovative steel bridge design and
construction techniques.

Following the workshops will be
technical sessions featuring such
topics as: performance reports on
weathering  steel;  horizontally
curved bridges; bridge reports on
major structures; innovations in
steel design; and workshop reports.

In addition, a special Student
Bridge Competition demonstration
will be held. (The Student Bridge
Competition is a series of regional
events where teams of engineering
students from approximately 100
schools with civil engineering pro-
grams compete to design and con-
struct a 20° working scale model.
The students are judged on the
weight of the bridge, its load-carry-
ing capacity, aesthetics, and speed
of erection.)

The winners of the 1993 Prize
Bridge Awards will be honored at a
November 11 dinner banquet. A
slide presentation will highlight the
winning projects. An entry form for
the Awards program appears on
pages 24 and 25 of this magazine.

For more information on the
Prize Bridge Symposium, contact
the AISC Membership Services
Dept. at (312) 670-5420; Fax (312)
670-5403.

1993 Prize Bridge
Jury Named

ntries are now being accepted
for the 1993 Prize Bridge
Awards. To be eligible, a bridge
must be located within the US. or
its territories, be built of fabricated
structural steel, and have been
completed and opened to traffic be-
tween May 1, 1988 and April 30,
1993, Bridges are judged based on
aesthetics, economics, and de-
sign/engineering solutions.
Categories are: long span; me-
dium span, high clearance; me-
dium span, low clearance; short
span; grade separation; elevated
highway or viaduct; movable span;
railroad; special purpose; and re-
constructed. Deadline for entry is
June 18, 1993, and there is no entry
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fee. A complete entry form appears
on pages 24-25 of this issue.

This year’s jury is comprised of:
Frederick Gottemoeller, a consul-
tant with Frederick Gottemoeller &
Associates; James McCarty, presi-
dent of ASCE and a consultant;
James Powers, president of En-
virodyne Engineers; and Joseph
Siccardi, a staff bridge engineer
with the Colorado Dept. of High-
ways.

For more information, contact:
Christy Depkon, AISC Director of
Public Affairs, AISC, One East
Wacker Dr., Suite 3100, Chicago, IL
60601-2001 (312) 670-5432; Fax
(312) 670-5403.

S

New Version @
Of AISC For
AutoCAD

AumCAD Release 12 users can
now save even more time
doing detail drawings with Version
2.0 of AISC for AutoCAD. The lat-
est release offers several enhance-
ments, including: a more intuitive
dialogue box user interface with
point-and-click list box shape selec-
tion; metric support; optional inser-
tion point selections; and overall
increased s . Version 2.0 takes
full advantage of the improve-
ments made to AutoCAD in Re-
lease 12.
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AISC for AutoCAD is a shapes
library that will parametrically
draw to full scale the end, eleva-
tion, and plan views using the de-
sign dimensions of W, 5, M, and
HP shapes, American Standard
channels (C), miscellaneous chan-
nels (MC), structural tees cut from
W, M, and S shapes (L and 2L),
structural tubing (TS), and pipe.
The shapes correspond to data
published in Part 1 of both the 1st
edition LRFD Manual of Steel Con-
struction and the 9th edition ASD
Manual of Steel Construction.

Version 2.0 runs only in Auto-
CAD Release 12 and above. Ver-
sion 1.0 is still available for Auto-
CAD Release 10 and 11 users. The
cost for either version is $120.

For ordering information, con-
tact: AISC, One East Wacker Dr.,
Suite 3100, Chicago, IL 60601-2001
(312) 670-2400; Fax (312) 670-5403.




@ Design Guide On W-Shapes T.R. Higgins

he sixth AISC Design Guide,

“Load and Resistance Factor
Design of W-Shapes Encased in
Concrete (D806)” is now available.
The publication, which was au-
thored by Lawrence G. Griffis, P.E.,
of Walter P. Moore Associates, Inc.,
covers l\'l'lr["lpt"“‘lu‘ \'l‘]{ln\nh com-
prised of rolled wide flange shapes
encased in reinforced structural
concrete with vertical deformed re-
inforcing bars and lateral ties.

Part One covers composite
frame construction, reviews impor-
tant practical considerations, and
presents pertinent design criteria.
A set of suggested design details in
given in Part Two. Part Three in-
cludes five examples, while Part
Four contains comprehensive de-
sign tables.

A companion computer pro-
gram, CMPOL, is available to gen-

®

DESCON

DESIGNS AND DETAILS
STEEL CONNECTIONS

FOR A FREE DEMO DISK
CALL OR WRITE TO

OMNITECH ASSOCIATES
P.O. BOX 7581
BERKELEY, CA 94707

(510) 658-8328

erate composite column design ta-
bles as described in Part Four. The
software cost is $80, and includes
the Design Guide.

The other five AISC Design
Guides previously published are:
D801—Column Base Plates (by
John DeWolf and David Ricker);
D802—Design of Steel and Com-
posite Beams with Web Openings
(by David Darwin); DB03—Service-
ability Design Considerations for
Low-Rise Buildings (by James
Fisher and Michael West); D804—
Extended End-Plate Moment Con-
nections (by Thomas Murray); and
D805—Design of Low- and Me-
dium-Rise Steel Buildings (by
Horatio Allison). Each design
guide costs $16.

For more information or to order
a copy, call the AISC Publications
Department at (312) 670-2400.

Award

I{ubcrtu T. Leon, an expert on
steel composite connections,
has won the 1993 T.R. Higgins
Lectureship Award sponsored by
AISC. Leon, selected for his pa-
pers on semi-rigid composite con-
nections, is an associate professor
in the Department of Civil and
Mineral Engineering at the Uni-
versity of Minnesota.

Leon gave a presentation based
on his papers at the NSCC in
March and will give an additional
six lectures during 1993 and 1994.
Lectures are tentatively scheduled
for Oct. 14 in Kansas City and Oct.
15 in Houston.

For more information, contact:
Robert F. Lorenz, AISC Director of
Education & Training, (312) 670-
2400; Fax (312) 670-5403.

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

Modern Steel Construction / April 1993 /17




R ET A1 L CONNTS I 8 Uhe™ T 1Oy

Innovative Design e
Cuts Costs

The use of composite construction
with partially restrained connections
reduced framing costs on a
34,000-sq.-ft. retail building by 27.4%

At first glance, the
new Mt. Kisco
Furniture Store in
Mt. Kisco, NY, looks
like most of the other
nearby struchires.
Closer examination,
however, reveals an
imnovalive
structural system
that minimizes
material use.
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p until October 1990, the
l IML Kisco Furniture Store

was a thriving retail estab-
lishment in downtown Mt. Kisco,
NY. Then tragedy struck in the
form of a raging fire that destroyed
the structure. The owners, the
Saroken family, moved quickly to
replace the building which had
long housed the family business.

“The owners wanted the re-
placement building to fit into the
context of the community, but they
also wanted the best looking build-
ing on the block,” according to
Kenneth Nadler, a principal with
Nadler Philopena Architects. “We
photographed the entire street and
our design tries to pick up the scale
and proportion of the nearby prop-
erties.” The result is a limestone fa-
cade with classic features such as
brass light fixtures. “We wanted
the structure to be reminiscent of a
turn-of-the-century cast iron build-
ing, but with modern touches,” he
explained. The two-story building
houses a Gap store on the first
floor and the family furniture busi-
ness on the second.

But while the architectural de-
sign of the building is traditional,
the structural design is thoroughly
modern.

Typically, a small 34,000-sq.-ft.
(3160 m?2), two-story retail store
would be designed with simply
supported girders. Instead, the en-
gineer, N. Wexler Consulting Engi-
neers, New York City, decided to
use composite girders with par-
tially  restrained  connections
(Wexler calls his design a Re-




strained Girder System, or RGS).

The reason for the design, ac-
cording to Neil Wexler, P.E., was
economics. “Simply supported
girders would have been W14x34;
with restrained girders, only
Wi14x22 were required,” he ex-
plained. “The entire project used
only 76 tons (68950 kg) of struc-
tural steel, resulting in about 4.5
Ibs. of steel per sq. ft. (22 kg/m?2)—
a very efficient structure.”

Wexler has been working with
composite girders and partially re-
strained connections for several
years and has recently begun giv-
ing presentations on the subject.

“The traditional design for
buildings with steel frames is
based on composite girders with
simple  connections,”  Wexler
writes. “The disadvantage of this
traditional design is that the entire
moment requirement is at one por-
tion of the girder, resulting in large
size girders. Also, girders have
large mid-span deflections during
construction, when the concrete is
wet. In order to eliminate these dis-
advantages, the designer specified
camber or temporary shoring.
However, since both of these meth-
ods are costly and difficult to im-
plement, contractors often pre-
ferred to do without them and
instead increased girder sizes even
further. With partial restraint con-
nections, girder sizes can be de-
creased and deflections reduced.”

With RGS, two different re-
straint types are possible, accord-
ing to Wexler. “When deflections
during construction are large,
and/or the girder sizes are gov-
erned by construction loads,
girder-to-column moment connec-
tions are preferred. When deflec-
tions do not govern, and the girder
size is governed by superimposed
loads, negative concrete reinforce-
ment bars are preferred.” Due to
the small calculated deflections
during construction, only concrete
reinforcement was used for the Mt.
Kisco Furniture Store project.

As with composite construction
with simple connections, the de-
sign of a partially restrained sys-
tem is done in two phases—a con-
struction phase when the concrete

By using composite construction with partially restrained connections, the project’s
designer reduced the typical girder size from W14x34 to W14x22. The RGS design also
reduced the number of studs required, though it did require the member to be cambered
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tion has reached its elastic capacity,
it will deform plastically,” accord-
ing to Wexler. “All excess moment
“shaken off” by the semi-rigid mo-
ment connection is now transferred
to the middle section of the girder.
Since this middle section is com-
posite with the concrete, it is both
strong and rigid. Therefore, any
deflections associated with the
final phase are small.”

Wexler does caution that the de-
sign engineer must investigate for
each individual project the sensi-
tivity of the system to deflections
when the concrete is wet. In some
cases, the engineer will need to
give recommendations for the con-
crete pour sequence and the ac-
ceptable locations of construction
joints.

End Moment Connections

For moderate size moments,
Wexler uses an end plate type con-
nection. “It performs well as a rigid
connection during the construction
phase and as a semi-rigid connec-
tion during the final phase,” he ex-

lained. “An end plate is a particu-

rly good choice because not only
does it deliver forces to the column
but it also reinforces the column by
spreading compression forces over
larger areas, just like a bearing
plate, thus reducing the need for
compression column stiffeners. It is
especially economical when full
penetration welds are not re-
quired.”

Another acceptable connection,
according to Wexler, are top and
bottom angles. “Angles are a good
choice because the bottom flange is
reinforced against local buckling
by the horizontal leg of the angle.”
For this project, an L8x4x}2 was
used to enure that the girder bot-
tom flange bears against the col-
umn. The project utilized 212" (64
mm) of light weight concrete
poured over 112" (38 mm) metal
deck. At one location, where the
span is 34" (10.4 m), the concrete
thickness was increased to 5" (127
mm) in order to decrease floor vi-
brations. Bay sizes are typically 23’
x 23 (7.01 m x 7.01 m).

Increasing the connection size
beyond that required for full fixity

during the construction phase is
unnecessary. One way to evaluate
a girder with moment connection
is by making use of moment con-
nection rotation curves. “With
RGS, a composite girder with par-
tial restraint behaves just like a
steel girder with full restraint when
the concrete is wet,” according to
Wexler. “After the concrete hard-
ens, and additional loads are su-
perimposed, the connection pro-
vides additional restraint until
yielding of the reinforcement bars;
then the girder behaves just like a
simple  supported  composite
girder.”

Additional Restraint

Research done at Queens Uni-
versity in Kingston, Ontario (Can-
ada) by Professors Karl Van Dalen
and Hernan Godoy reveals that ad-
ditional moment strength can be
achieved at the beam column con-
nection if only 0.46% of the con-
crete slab area is provided as slab
reinforcement, reports Wexler.
“This additional strength is at least
equal to the ultimate moment ca-
pacity of the composite beam and
is not influenced by the type of
connection between the steel ele-
ments. The rotational capacity of
the composite beam-column con-
nection also is at least equal to that
of a conventional, non-composite
rigid steel connection.

Wexler adds that the AISC Man-
ual of Steel Construction (LRFD) al-
lows calculations of the negative
design moment strength based on
plastic stress distribution of the
composite section provided that
the following are met:

* Shear connectors are located in
the negative moment region.

* The slab reinforcement is ade-
quately developed.

* The steel beam is compact and
braced.

“The designer can use this addi-
tional strength to reduce the girder
size further,” Wexler said. “Only
additional studs and negative con-
crete reinforcement are needed.”
He does caution, however, that
Van Dalen’s research shows that in
order to ensure a uniform cracking
pattern in the slab in the vicinity of

the column that at least twice the
minimum area of steel reinforce-
ment be extended on each side of
the column centerline.

Other Considerations

Unbalanced loads: While unbal-
anced loads might overstress non-
composite steel girders with partial
restraint, this is not the case with
composite girders for most com-
mon buildings as long as adequate
concrete reinforcement is provided.

Ductility: Ductility is associated
with the ability of the joint to rotate
after yielding. Joint rotation can be
prevented by premature local or
overall buckling of the bottom
flange and buckling of the web.
The use of under-reinforced sec-
tions assures adequate post-yield-
ing rotations, Wexler stated.

Composite Studs: Stud design
criteria is similar to composite
girders without restraint with the
exception that if top reinforcement
is used for restraint then additional
studs are required between the
point of maximum negative mo-
ment and point of zero moment.
“The number of such studs shall be
selected to develop the negative
moment,” Wexler said.

Cost Savings

The cost savings on the Mt
Kisco project were dramatic. With
simple supported girders, the proj-
ect would have used A36 W14x34
girders with no camber and no re-
bars and 40 studs. Wexler reports
that in the New York City area, the
20’ girder plus the 40 studs would
cost approximately $610 (on pro-
jects outside of New York City,
Wexler has paid as little as $450).

The composite system with par-
tially restrained connections, how-
ever, required A36 W14x22 mem-
bers with 34" (19 mm) camber, four
#5x8’ long rebars and 34 studs. The
cost in New York City for the 20
(6.09 m) girder, camber, rebars and
studs is approximately $443 (out-
side of New York City, about
$328), for a savings of $167 per
member, or more than 27% com-
pared with other design methods.
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WHETHER STEEL JOISTS
MBER THE ALAMODOME.

When San Antonio needed an economical structural system for the roof

of their new Alamodome, Vulcraft had them covered.
Because they had a lofty construction goal: to build the most economical

f g
'%mb“ i’yf / | and flexible hard-roof stadium ever built. How economical did it need to be!?

S T W & Let’s put it this way. The entire structure had to be paid for in five years with

el L 2T 8 only the help of a one-half cent sales tax.

f"mv """m- ; = = - Which meant when it came to choosing

| ARG AV 1 REP 2
S AN 28 Y V43 :”" _ partners, everyone had to sharpen their pencils

- and do their financial homework. When it was
all over, everything pointed to a cable-suspended
system using Vulcraft super long span steel joists.

A chief benefit of joists high strength-to-
weight ratio is that there’s less tonnage to pay for,
ship, and erect. And there's no more effective
way to save money than to keep these to the absolute minimum.

As for experience, no one has accomplished more with steel joists than
Vulcraft. As the largest producer of steel joists and steel deck in the United
States, we have more engineering background and know-how than any other
joist company.

So our engineers were able to interact closely with the Alamodome's
project designers right from the beginning. Bringing our many years of
experience to the project at every stage, from early planning through erection
of the entire job. Addressing the proper use of each component. Calculating
loads. And helping determine requirements for attachments, and structural
relationships.

As a result, we were able to supply 1,700 tons of problem-free steel joists
for this job, 35 of them measuring 210 feet in length—extraordinary by any
standards. Plus, we supplied nine acres of acoustical steel deck to cover them.

As you might have noticed, we're proud to have been a part of a project
like this. We'd be no less proud to assist you. Call any one of our plants listed
below, or consult Sweet’s 05100/VUL and 05300/VUL, to see how we can
make your next project a success.

Until then, when you think of the

Alamodome, remember Vulcraft. A Division of Nucor Corporation
PO Box 637, Brigham City, UT 84302, 801/734-9433; P 100520, | SC 20501, B03/662.0381
X Box 59 Novfolk. NE 6870

Marmon Barclay Souter | : er: W.i

Inc.; Project Manager

rFabrcators: A un Seeel Iy
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ﬁAISC 1993 Prize Bridge Competition a
&

Eligibility Entry Requirements

1

‘ To be eligible, a bridge must be built of fabricated All entries must contain an entry form, photographs and a
structural steel, must be located within the United States written description of the project. A separate binder must be
(defined as the 50 states, the District of Columbia, and all submitted for each entry. No entry free is required;
U.S. territories), and must have been completed and opened submission materials will not be returned, The use of any
to traffic between May 7, 1988 and April 30, 1993. entry's submitted data, detail and/or photographs by AISC

shall be unrestricted. Note: Projects not receiving an award
still may be used in Modern Steel Construction magazine or
: : : other AISC marketing materials.
Judging Criteria s
Judging will be based upon aesthetics, economics, design 1. Entry form: The complete and accurate entry form and
and engineering solutions. Quality of presentations, though one cuby must be enclosed.
not a criterion, is important,
2. Photographs: A minimum of four professional quality
8x10 color prints of various views showing the entire

Award Ca"egories bridge, including abutments as well as selected details, are

Entries may be judged in one or more categories, but can required. 35 mm slides are strongly recommended.
receive only one award. Photographs will not be returned.

3. Descriprion: Explanation of design concept, problems
and solutions, aesthetic studies, project economics and any,
unique or innovative aspect of the project. Include no large:
than 11x17 drawings showing elevation, framing system I|
and typical details.

Long Span One or more spans more than 400 ft. in length.

| Medium Span, High Clearance Vertical clearance of 35
ft. or more with longest span between 125 and 400 ft.

Medium Span, Low Clearance Vertical clearance less
than 35 ft. with longest span between 125 and 400 ft.

Method of Presentation

Short Span No single span greater than 125 fi. in length. Each entry should be submitted in an 812" x 11" binder,
; ; ) containing transparent window sleeves for displaying
Grade Separation Basic purpose is grade separation. inserts back to back. The entry form included in the
| . y : brochure must be easily removable, so that the
Elevated Highway or Viaduct Five or more spans, identification of the entry can be concealed during judging.

crossing one or more traffic lanes,

‘ Movable Span Having a movable span. Awords
| Ritlvoed Principal purpose of carrying a railroad, may be The winners will be notified shortly after the r?lidl-August
Sonukkainice Kb o Tovabils: J_udgmg. Public announcements of the winners will be made
? in the November issue of Modern Steel Construction
magazine. Award presentations will be made to the winning
designers at the National Symposium on Steel Bridge
Construction, November 11, 1993, in Atlanta, GA.

Special Purpose Bridge not identifiable in one of the
above categories, including pedestrian, pipeline and
airplane.

Reconstructed Having undergone major rebuilding. ’ .
Deadline for Submission

Entries must be postmarked on or before June 18, 1993,

and addressed to: American Institute of Steel Construction, |

Inc., Attn: Awards Committee, One East Wacker Drive, .

Suite 3100, Chicago, IL. 60601-2001. For further [

information, call 312/670-5432.
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ﬁAISC 1993 Prize Bridge Compefition%’
Entry Form

Name of Bridge

Entry Date

Completion Date

Location

Category in which entered

Date opened to traffic

Approx. total cost

Span lengths

Roadway widths

Steel wi./sq. ft. of deck

Vertical clearance

Structural system(s) (describe briefly here)

Painted: Yes No

Innovative Concepts

Descriptive data: Attach separate sheets (see entry requirements)

No. of photographs enclosed: Color prints

35 mm shides

Design Firm:

Phone
Address:
Street City and State Zip
Person to contact;
Tithe
Consulting Firm (if any): —
Phone
Address:
Street City and State Lip
Person to contact:
= . * Title
General Contracting Firm:
Phone
Address:
Street City and State Zip
Person to contact:
.~ - . 2 Tltk
Steel Fabricating Firm:
Phone
Address:
Street City and State Zip
Person 1o contact:
Title
Steel Erecting Firm:
Phone
Address:
Street City and State Lip
Person 1o contact:
Title
Owner:
Phone
Address:
Sureet City and State Zip
Person to contact:
Title

This entry submitted by:

Name:
Title
Firm:
Phone
Address:
Street City and State Zip

(ADDITIONAL ENTRIES MAY BE SUBMITTED ON COPIES OF THIS FORM)




Urban o
Transformation

An addition to a nearly half-century old
department store allowed the creation of a
modern urban mall

By Thomas A. Bouffard, P.E.

Ithough City Place was
originally designed in the
1940s as a six-story, stand-

alone department store in down-
town Silver Spring, MD, by the
1990s it had been transformed into
a multi-tenant space. The project’s
owner recognized that its size and
design were inadequate to compete
with suburban malls but was hin-
dered in any redevelopment plans
by restrictions governing the site’s
density.

Fortunately, the developer re-
quested and was ultimately
granted a zoning variance that al-
lowed an increase in site density.

The new plan called for a hori-
zontal addition to nearly double
the size of the existing center to
385,000 sq. ft. (35800 m?2), including
space for 70 retailers, a 10-screen
multiplex theater, and 85,000 sq. ft.
(7900 m?) of office space. Compli-
cating the project, however, was
the need to integrate the old struc-
ture with the new construction
while also planning for a possible
future addition. And, to satisfy the
developer’s financing arrange-
ments, the construction needed to
be completed in only 20 months
while occupancy on the upper two
levels of the existing building was
maintained.

“Our first goal was to assemble
consultants with a strong retail
background that could quickly
evaluate our proposed project and
begin to prepare a fast-track set of
These two views show both the existing center and the new addition. Photo by Air contract dm\\'lngﬁ," c\'pldim'd Rﬂy‘
Survey Corp Podlasek, project manager with Pe-
trie Dierman Kughn, the McLean,
VA, based developer. “We also
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wanted to have a general contrac-
tor on board during the design
phase to assist with cost control.”

Design Goals

“It was a challenge to create an
urban mall that had the look and
feel of a traditional regional mall
where land is more abundant,” ex-
plained Tom Georgelas, a principal
with Anderson, Cooper, Georgelas,
the project’s shell architect. “Since
the site was [to be] fully utilized,
our design, necessarily, took on a
vertical layout.”

But as designers have long
known, shoppers prefer horizontal
layouts. “We wanted to minimize
the verticality of the mall so we po-
sitioned entries on multiple levels,
which gives the impression the
mall is lower than five floors,” ex-
plained Bill Beitz, a principal with
James P. Ryan Architects and Plan-
ners, Farmington Hills, MI, the
project’s interior architects. “To im-
prove shopper circulation, we de-
signed a long atrium with limited
bridge crossings that encourages
more foot traffic as people move
between levels and entries. Finally,
we placed the escalators at oppo-
site ends of the mall and the stair
and elevator off the main atrium.”

Egress requirements became a
main design issue in developing
the interior layout of the building.
Factors such as a 2,300 seat theater
on the fifth floor, provisions for a
future eight-story addition above
the fifth floor, 300,000 sq. ft. (27900
m?) of retail space, and exterior
grades sloping one-and-one-half
levels across the site all had to be
accommodated in the design with-
out sacrificing the retail lease re-
quirements.

The final design utilized the
lower four stories of the existing
concrete structure for retail space
and the upper two stories for office
space. The existing escalators were
removed and the openings were
infilled. The new construction con-
sisted of four levels of retail per-
fectly matching the existing floor-
to-floor heights and a fifth level
theater. The theater is two-stories
high, so the roof line of the addi-
tion matched the roof line of the

The designers chose a 30" x 30" bay size to maximize flexibility, including the possibility
of adding an office or hotel tower. The construction also included a covered, 32 -wide
pedestrian bridge that was framed at each side with coverplated W36x300 girders.
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existing structure.

Structural Considerations

“Steel was chosen as the struc-
tural system for the building be-
cause of the flexibility it offered the
design team,” explained Wayne
Bryan, P.E., a principal with
Ehlert/Bryan, Inc,, the project's
structural engineer. “The steel
structure allowed for long column-
free areas in the common mall, in
some cases spanning up to 70’ (21.3
m). Steel also gave us the ability to
use a 30" x 30" (9.14 m x 9.14 m)
typical bay, which worked well for
both the retail and the future
tower.”

Unshored composite construc-
tion utilizing ASTM A572 Grade 50
high strength steel combined with
a lateral bracing system of cross
and eccentric K braces was used.
This system provided cost control
while allowing the framing flexibil-
ity the architects would need to de-
sign a successful mall. The project
used a total of 373 tons of A36 steel

The exterior of the center retains urban elements but also shares some design features with
typical suburban malls. The design also was intended to stress the centers overall
horizontal layout

9
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and 1,441 tons of A572 Grade 50
steel.

Mill camber was used through-
out the project. The cambering
proved to be an effective method to
control dead load deflection and,
in turn, cost. Without camber the
floor beam at 10" (3.05 m) on-center
in a typical 30" x 30" (9.14 m x 9.14
m) bay would have been a W16x31.
Cambering allowed a reduction to
a W16x26, representing a materials
savings of 180 lbs. (81.7 kg) per
beam. The cost of mill cambering
was $0.02 per Ib. or $15.60 per
beam. This resulted in a net sav-
ings of $90 per beam or $90,000 for
the entire project. The typical gird-
ers, due to their size and stiffness,
did not require cambering. How-
ever, many of the long span mem-
bers were cambered up to 114" (32
mm).

As the standard mill tolerance of
cambered beams is minus 0" plus
12" (13 mm), typical cambers
ranged from 50% to 75% of the im-
mediate dead load deflection. This

eliminated the possibility of over
cambered beams that could affect
shear stud cover and the slab thick-
ness, which is critical for the floor
fire rating,

To meet the two-hour fire rating
requirements, a 3" (76 mm), 20
gage composite deck was initially
selected as the most economical for
the 10" (3.05 m) spans. However,
the general contractor, Glen Con-
struction Co., Inc. of Gaithersburg,
MD, showed that a 314" (83 mm)
lightweight concrete topping over
a 2" (51 mm) 19 gage, composite
deck would save $80,000 in con-
crete cost, which would more than
make up for the added cost for a 19
gage deck.

During the shop drawing phase,
the deck supplier suggested an al-
ternate girder/deck detail whereby
the deck was continued over the
girder. This eliminated cutting the
deck in each bay as would be re-
Lilll.rl_‘d with the more traditional
deck detail. “Our review focused
on the two main components of the

detail that would need to be ad-
dressed in order to allow substitu-
tion,” stated Bryan. “First, we
needed to assure ourselves that the
paired stub arrangement over the
girders would not be adversely af-
fected. Second, that the erector
could install the deck using stan-
dard industry tolerance and still
maintain a good alignment be-
tween the deck joint and girder
center line.”

Pedestrian Bridge

The project included a covered,
32'-wide (9.75 m), 90'-long (27.4 m)
pedestrian bridge that was framed
at each side with cover plated
W36x300 girders on the floor and
roof level. The girders were cam-
bered 3" (76 mm).

Support for the bridge required
that the new steel columns and
footings be placed within the exist-
ing buildings. The columns were
spliced at each level and separately
inserted through holes created in
the existing concrete floor. The end
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of the bridge was designed with an
invented stiffened seat made up of
wide flange members. Full pene-
tration moment welds between the
W36 girders and end column pro-
vided the mechanism to resist the
eccentric support. This support
was fixed to the column using a
traditional rocker plate pintle con-
nection. The opposite end of the
bridge was supported on free-
standing concrete columns with an
expansion joint at the adjoining
parking structure.

The bridge, due to its size and
location, required a substantial
amount of pre-planning. Erection
of the bridge would require the
closing of a major downtown street
for three days. The 60-mile (96.6
km) travel path from the fabricator
to the site had to be carefully se-
lected since the W36 girders were
being shipped full length. The
girders had to be properly oriented
on the trucks to be ready for the
lifting as the street was not wide
enough to reposition the steel.

Serviceability

“Based on our retail experience,
we have learned that some of the
longer beam and girder spans, 50’
(15.2 m) and over, can be suscepti-
ble to vibration problems,” ex-
plained Bryan. “Specifically, long
span beams that frame into girders
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on only one side.” As technology
moves forward, spans tend to in-
crease and material stiffness de-
creases. These two factors can com-
bine to make vibration analysis all
the more critical.

For this project, semi-rigid con-
nections were used to add stiffness
to the long-span members. The
connection consisted of the addi-
tion of beams on the opposite size
of the girder, bottom plates welded
to the girder, additional headed
studs, and reinforcing bars within
the slab. The beams were designed
to support 75% of the live load.

The fifth floor of the new con-
struction has 10 individual audito-
riums for the cineplex. The floors
required four different slopes from
the back of the theater to the front
and the large theaters (60" wide or
18.3 m) were required to have a
curved floor. The curved floor al-
lows the seating to be set on a ra-
dius improving the sightlines to
the screen.

Various framing schemes were
investigated but the tried-and-true
approach of unshored composite
structural steel was selected. Infill
beams were placed across the
width of the auditorium at the lo-
cations of changes in the floor
slope.

In the smaller theaters, the floor
construction consisted of 314" (83
mm) lightweight concrete fill over
2" (51 mm) metal deck. Infill beams
were spaced at a maximum of 10’
(3.05 m) on center. In the large the-
aters with the radial seating, the
same framing scheme was used;
however, the thickness of the con-
crete fill varied to maintain the
curved floor contours. The floor
slopes were framed by placing the
beams at the chord of the arc of the
slope changes. This system proved
to be an ideal way to solve this
framing condition. A sophisticated
table of dimensions keyed to a typ-
ical plan and elevation was devel-
oped to provide the necessary in-

formation to the detailer and
contractor.
Lateral Stability

The lateral stability of the build-

ing, including the lateral resistance
for the Phase Il Tower, consisted
primarily of cross-bracing and
some concentric and eccentric K
bracing. Bracing was located at the
perimeter of the building to maxi-
mize tenant space planning op-
tions. The cross-bracing consisted
of A36 double angles connected to
gusset plates using “A"-diameter
(22 mm) A325 high-strength slip
critical bolts.

The K bracing was used as a re-
sult of the shell architects desire to
have one large window display per
bay on the public sides of the
building. The K bracing consisted
of A500 Grade 46 tube sections
slotted and field welded to the gus-
set plates.

Renovation Work

Re-using the existing 1940s
building required a substantial ren
ovation. The building was a tradl-
tional cast-in-place concrete struc-
ture framed with one-way concrete
pan joists and girders. The new ar-
chitectural plan called for expand-
ing the loading dock by two bays,
installing escalators at each level,
adding a new freight elevator and
adding a 4,800-sq.-ft. (446 m?) me-
chanical penthouse on the existing
roof.

Two bays of concrete framing
on each level were removed to
allow for the escalators and new
floor framing. Structural steel was
used to frame out each area to sup-
port the perimeter of the existing
concrete floor. The trickiest part of
the construction was drilling the
existing concrete for the expansion
bolts. Due to the age of the struc-
ture, the concrete was extremely
hard and difficult to drill. Standard
impact rotary hammers were inef-
fective in drilling the 25 mm holes.
The erector found success by using
a water-cooled, diamond-tipped
drill.

Thomas A. Bouffard, P.E., is a proj-
ect engineer with Ehlert/Bryan, Inc., a
structural engineering firm with of-
fices in McLean, VA and Southfield,
MI.
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CONSTREUCTI &N |
Attracting ®
Attention

To survive in Las Vegas, an old retail
center had to expand and create a new,
bolder image for itself

s Las Vegas has become

glitzier, more modest retail

operations have had to up-
grade to compete for business. De-
spite its prime location across from
the Stardust Hotel on “The Strip,”
the small retail center and an adja-
cent 1950s-style motel on the Gold
Key site had fallen on hard times.

After careful consideration, the
dc\'v]npcr (1ptt‘xi to demolish the
motel and replace it with new re-
tail space which would be com-
bined with the existing stores to
form a new retail complex

“The existing retail building was
fairly old and had been tacked on
to and renovated in a piecemeal
fashion,” explained Raul Anziani, a
project architect with ELS/Elbasani
& Logan Architects, Berkeley, CA.
“It had stucco, wood and metal fin-
ishes with no rhyme or reason to
the design—there was no unifor-
mity.” Structurally, most of the ex-
isting building was steel framed
with concrete block or wood infill
for partition walls.

The new plan was to build an
addition to increase the rentable
space from about 25,000 sq. ft. to
54,000 sq. ft. (2325 m? - 5020 m?)
while at the same time recladding
the old building to create a uni-
form image. And, befitting its loca-
tion, the image chosen was loud.

The entire center is clad in
multi-colored metal panels—silver,
gray, green and chrome. And even
though the center is essentially a
single story, the designers chose to
extend the cladding up an addi-
tional story. “When you're doing a
retail project, there’s always a de- .
sire on the part of the client to

Before and after: The old center was run-down and could not compete with newer Las

Vegas Centers. The new center is designed to attract attention
Finished photography by Timothy Hursley
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make it stand out as much as possi-
ble and to attract attention,” said
Donn Logan, FAIA, a principal
with ELS. “Las Vegas is a place
where you can transcend the genre
to where garishness becomes art.”

Towards that end, the panels jut
out here and there and rise up to
different elevations. “There’s an
angularity to the site itself since
one of the adjacent streets is an-
gled,” Logan said. “This design is
reflective of its site and location.”

And topping it off is a series of
both free-standing and attached
trellises and canopies. “Besides at-
tracting attention, they also pro-
vided shade, which was very im-
portant in Las Vegas' climate,”
Anziani explained. As Las Vegas
becomes more of a family vacation
destination, pedestrian traffic has
increased, so this structure is much
more pedestrian oriented than
older Las Vegas buildings.

Of course, supporting all of the
cladding and ancillary structures
effected the structural design.

The new structure is steel
framed with a wood joist roof, ac-
cording to Raymond Khoury, S.E.,
a structural engineer with Martin
& Peltyn Structural Engineers, Las
Vegas. “Because of the high facade,
wind governed the design,” he
said. While the building's roof line
is approximately 15’ (4.57 m) high,
in some places the parapet wall ex-

tends twice that height—and it
needed to be supported on cantile-
vered W12x40 steel columns. Gen-
eral contractor on the project was
Taylor International Corp.,
Vegas.

“The wood diaphragm holds the
structure together, but lateral loads
are picked up by K braces spaced
approximately 100" (30.5 m) apart
along the 300" (91.4 m) length of
the structure,” Khoury explained.
In addition, there is a row of steel
beams at both the roof level and at
the top of the columns.

The beam line at the roof level
are W14x22 wide flange sections,
while 6x4x14 tube shapes were
used at the top of the structure.
“We used tubes for the top beam
line because they are exposed in
some places,” Khoury said. Clip
angles are welded to the tube and
then bolted to the wide flange col-
umns on the top and bottom.

Several large trellises, some of
which are as much as 50 (15.2 m)
high, are free standing and are sup-
ported on tube columns. To further
enhance the structure’s angularity,
cut and bent wide flange sections
were used to support the trellises’
metal roofs. The tube columns
range from 5x5x% to 12x12x2. The
shading material at the top of the
trellis is supported on T-shapes cut
from W21x44.

Las

During the day, the trellises and canopies
8 !
provide shade, while at might they act as

bright beacons to attract attention to the
site. Both the trellises and canopies are
supported on steel members that were left
l"("l"‘('dl to create visual interest

Photos by Timothy Hursley
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Australia
Rediscovers Steel

An aesthetically intricate building provided a toe-hold for
steel to penetrate a concrete stronghold

By Leonard M. Joseph and
Thomas Z. Scarangello

hy would engineers in
very English, very mod-
ern Australia look to the

United States for technical exper-
tise? There’s a one-word answer:
Steel.

During the past few decades,
straight-sided, flat-topped concrete
towers have become nearly univer-
sal for Australian commercial con-
struction. Steel construction was
generally limited to heavy indus-
trial applications such as ore load-
ers or mills.

But rather than building another .
box-like building, the developer of
The Chifley Square Building in
Sydney favored a highly articu-
lated building design by architects
Kohn Pederson Fox of New York
and Travis Partners, Ltd. of Syd-
ney. And in another dcparlurc-
from the “Australian-norm”, the
developer had no prc-:(mcci\'l:d no-
tions about structural framing sys-
tems.

Thornton-Tomasetti/Engineers
was brought into the design pro-
cess for this new high-rise office
tower by Flack + Kurtz Australia
Pty. Ltd., a structural/MEP engi-
neering design firm, to study alter-
native highrise structural systems
and develop the wind resisting sys-
tem. This included the opportunity
to give steel framing another look.
Steel offered three potential advan-
tages: speedy erection, easy cabling
access, and cost savings.

Erection Speed. Based on US ex-
perience, steel frame erection at a
rate of two floors a week or better
was anticipated, excluding start-up
and non-typical floors. High-rise
concrete construction in Sydney

B ——

5
|
|
:
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The Chifley Square Building facade is highly articulated to help create a transition from
the local street front lines to the overall city grid, while also enhancing views of Sydney
Harbour
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usually proceeds at about one floor
a week and was subject to delays
from bad weather. While some up-
front time would be needed to fab-
ricate the first tiers of steel, that
time would be quickly made up for
on a building of this height (43
numbered floors above grade,
equivalent to about 50 stories). Al-
though financial and weather con-
ditions caused some delays on this
project, steel erection was able to
proceed whenever there was a
break in the weather. In contrast,
the rainiest winter in recent mem-
ory would have severely slowed
concrete work more, causing de-
lays at all points in the construc-
tion cycle—lathing, forming, plac-
ing and stripping.

Cabling Access. The owner en-
visioned The Chifley Square Build-
ing as home for financial and trad-
Ing nrms t}'lpll(ll!/ll'l!_“ on
Australia’s Pacific Rim location
and western European cultural
background. Three or four comput-
ers per trader, and 50 trading sta-
tions or more per floor, made cable
management a critical concern.

On each level raised “computer
flooring” gave cabling flexibility,
but adequate riser space and access
was also needed between floors.
While cable riser space can be pro-
vided in cores of both concrete-
framed and steel-framed buildings,
access to risers differs. The “clas-
sic” Sydney high-rise has concrete
walls for shafts and shear resis-
tance. Making post-construction
openings is noisy, messy, costly,
and subject to structural limita-
tions. However, a steel-framed
core, with lateral bracing in the
form of diagonal members and
shaft walls in gypsum board, can
accommodate new  openings
quickly, easily and inexpensively

Construction Cost. Unlike the
U.S. with its multiple steel suppli-
ers, concurrent steel demand in
other sectors of the economy could
have been significant in Australia
since there is a limited pool of
labor and materials in that country.
Demand that outstrips domestic
supply may simply go unfilled-
an unacceptable situation for con-
struction of a building with high

The transfer truss
pictured above 1s

located at one of the

many setbacks with
a view of the famed
Sydney Opera
House and Sydney
Harbour. The core
columns shown at
left have brac mg
gussets with
extended bottom
{'h”:“- for ease of
erection. Note that
the bracing
connection plates
stop short of the
column face. Also,
note the narrow rib

deck

Modern Steel Construction / April 1993

35



carrying costs, but fortunately
sluggish industrial demand at the
time of design meant that such a

situation would not occur.
Building Design

The Chifley Square Building has
a very compact core, T-shaped on
lower levels and L-shaped above.
l'his maximizes net rentable space
on the floors, but is too slender for
adequate lateral stiffness.

o improve lateral stiffness, out-
riggers at three levels engage two
outrigger columns on each build-
ing This core-and-outrigger
system has two advantages: It per-
mits a highly articulated facade,
with curves, setbacks, notches and
overhangs which would have been
impractical with a perimeter tube
or frame system, and it uses some
of the outriggers for double duty as
pic ki.lp trusses at setbacks. How
ever, design of this very complex 3-
dimensional structural system re-
qum-d extra engineering ettort

For deflection control, steel was
located at the optimum, or most ef-
ficient, locations. Relative member
ethiciency determined using
virtual work. For each direction of
interest we applied a virtual load at
a point of interest - usually the top
occupied floor - and lateral wind
forces over the tower height. Tor

tace

was

mstruction il 199

sion used a “virtual couple” and
wind loads offset from the center
of stiffness. For each direction, the
contribution of each member to the
point of interest was determined
Members were ranked by rela-

tive efficiency (contribution per
unit volume of the member), and
the deflection for the trial member
layout was compared to the target
deflection. If deflection was greater
than target, the helpful effect of in-
creasing the most efficient member
was considered. Note that member
efficiency drops as material is
added, so efficiency was continu-
ally checked and lower-rated mem-
bers were increased when ”'IL‘_‘.'
came “in the running.”

Upper limits for member sizes
were also established and checked.
Since changing member sizes in an
indeterminate structure changes
force p]lh’rn*-, the analyses were
automatically re-run with new trial
sizes, subject to minimum sizes for
strength, until convergence was
reached. Optimization was done
round-robin for the X- and Y-direc-
tions, and then for torsion

Once “optimized” sizes were
determined, a final analysis set the
design forces. Member strengths,
as established by the Australian
code, were checked against an en-
velope of wind and gravity forces

to cover vertical load minimums
and maximums, and wind from all
Appropriate member
sizes were then selected from a
menu of possibilities, including
many “do-it-yourself” sections that
are a necessary part of working in
an area with limited standard sec-
tions.

Presenting member sizes and
forces on plots was straightfor-
ward, but one interesting twist was
determining the force to be trans-
ferred through the core columns,
This was necessary because the col-

directions

umns were built up of three to
eight plates, and plate prying could
be critical. The forces were deter
mined by checking equilibrium
joint by joint for each individual
load case and combination

As the architecture was being
refined, significant changes in
building shape and framing geom
etry required reanalysis and rede-
sign. The automated analysis, de
sign and process
permitted the last (15th) redesign,
for a large rooftop penthouse to ac-
commodate profitable microwave
transmitters, to be performed in
just two days

presentation

Special Considerations
“Down Under”

Australia’s steel supplier, BHP
Ltd., offered steel in two grades for
construction 250 MPa vield
(equivalent to grade 36) and 350
MPa yield (equivalent to grade 50).
As the forces and proportions of
members be similar to
those in US practice, these grades
were appropriate

Material supply also was a prob-
lem. Due to the relatively small
size of the Australian economy, the
limited number of potential suppli-
ers (one) and the tendency (also
observed in the US) to minimize
stock in steel supply warehouses,
virtually all steel for this project
was mill ordered

In addition
e Lower floor columns required

large, thick plates which were

rolled infrequently
e Lead times for mill
quired ordering before comple-
tion of design.
* The range of

use

were o

orders re

standard rolled




The basement core

column shown above is built up from seven plates

while the split

columns shown at right straddle a sidewalk arcade below

shapes available (wideflange,
channel, angle) is much more
limited than in the US. The hand-
ful of standard shapes are limited
to a series of steadily increasing
sizes and weights, which may
work for industrial use but ig-
nores the different needs of
beams and columns.

* Plate stock is supplied as slabs,
and in only a few lengths and
widths.

» Plate stock thicknesses vary in
large steps. :

* Plate is not available thicker than
100 mm (3.9").

Due to these limitations, some
premiums were paid to ensure
construction speed. Solutions in-
cluded:

* Pre-orde rim; stock in advance of
the design. By orde ring a selec-
tion of }1l.uv we “mixed and
matched” during design to mini-
mize waste.

® Ordering 350 MPa stock even
though much of the heavier steel
would be deflection-controlled
and could be 250 MPa material.
This simplified ordering, stock-
ing and tracking material in the
“mix and match” process.

* Determining the range of likeliest
member sizes and lengths for
rolled sections, and ordering just
enough overlength pieces to get
going until the design was better

defined.

* “Oversizing” typical floor beams

(compared to US. practice) due
to the limited range of beam
sizes. For example, an unshored
composite 45" floor beam in the
U.S. might be a W21x44, but the
nearest equivalent in Australia
was a 530 UB 82 (W24x55). This
extra weight was not \\.'d.-.tt‘d,
however. Additional live load «
pacity was inexpensively I"ﬂddt‘
available by an extra bolt added
to beam end connections.

Setting shipping lengths and
splice elevations to work with as-
shipped slab lengths (minus mill-
ing allowances). While the result-
ing splice locations may not have
been as convenient as the usual 2’
to 4" above the deck, the wastage
avoided was worth it.

Designing plate widths to work
with as-shipped slab widths
(minus trim and cutting allow-
ances).

Designing custom built-up sec-
tions for the many members be-
vond the range of available hot
rolled sections. This included
most tower column sections,
girder sections and wind bracing
sections.

Building up sections from multi-
ple 100mm plates. While built-up
sections are commonly required
in the U.S. for lower-tier core col-

umns, they can usually be made
as an | or box from three or four

plates of 6" to 12" thickness.
Using 3.9" plates required inge-
nuity to address the needs of fab-
rication, erection and force trans-
fer through sections built from
six to eight plates.

Making base plates from 300 mm
thick by 1800 mm square cast
steel slabs. This approach had a
material cost premium and re-
quired careful quality control
and assurance but was still more
economical than alternatives of
stacked or stiffened 100mm
rolled plates.

Slab construction

The standard deck profile is 50
mm (2), which limits spans to
about 10, and has “dovetail” or
“keystone” ribs with wide flats of
maximum slab depth, requiring
more concrete fill than a typical US
pattern and boosting slab dead
load from the 45-50 psf typical for
stone concrete in the U.S. to about
65 psf. Lightweight expanded-
shale aggregate was not a practical
\'hl.\ll_'t’

Load criteria

U.S. office floors have 50 psf live
load, reduced to as low as 20 psf at
columns. The Australian code calls
for a 3 kPa live load, equivalent to
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63 psf, reduced to about 31 psf at
columns, about 55% greater than
(_\«’pi(.ll U.sS. practice.

Australian code wind loading
includes the influence of wind di-
rectionality, relative probability of
occurrence in different directions
and recognition of wind tunnel
testing. In these aspects it is ahead
of the various “model codes” in the
US. and way ahead of the older
municipal codes.

Seismic loading was not consid-
ered in Australian codes until the
recent Newcastle earthquake. Code
provisions have since been devel-

l‘lpt’d.

End connections

One interesting difference in
steel detailing practice is in the ap-
proach to seated connections. In
the US., seated connections are
usually designed for a beam bear-
ng |cngth suftficient to accommo
date a plain beam end without web
crippling, plus construction toler-
ances. This gives a deep seat which
imposes some bending in the col-
umn

In Australia we have seen the
popularity of minimum-depth
seats which use beam end plates to
bear on seats of single plates
welded flat to columns. This ap-
prnmh minimizes eccentricity of
applied load and eliminates any
concern for beam crippling failure
Beam fabrication is increased bul
seat fabrication is simpler. We be-
lieve that their approach has possi-
ble application here for heavy reac-
tion situations

Steel construction provided sig-
nificant benefits in schedule, cost
and user flexibility for The Chifley
Square Building, even in a tradi-
tional stronghold of concrete con-
struction where limited shapes and
plate stock required the time-con-
suming design and construction of
many elaborate built-up shapes to
accommodate the needs of tall
building framing,

The north view of the tower shows the numerous setbacks and changes in plane on the
X I

l"an.J'rir\' s east and west faces

Leonard M. Joseph and Thomas Z
Scarangello are senior associates with
Thornton-Tomasetti/Engineers in New
York City
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grimics R/€/C SYSTEMS '93

Conference June 7-10 Exhibit June 8-10 Anaheim, California U.S.A.

All you need to stay computer literate -
all in one place, all at one time.

on “Computing in Civil

and Building Engineering”

® Dozens of other sessions by
engineers for engineers

e Hundreds of special com-

er applications for
ineers

The show for private practice,

and government engineers
involved with computers.

—

e ASCE sponsored conference

For complete
information
call
1-800-451-1196 _
1-203-666-6097 -
or fax to
1-203-666-4782

Call today
for greatest
discounts




WELD

Welding
Exposition

More than 20,000 attendees
are expected at the 1993
AWS International Welding Expo-
sition and 74th Convention sched-
uled for April 27-29 in Houston.
The technical program will include
more than 25 sessions with more
than 100 technical papers. Topics
range from computer modeling to
Programmed Automated Welding
Systems to welding inverter power
supplies. Highlighting the conven-
tion are industrial technology ses-
sions concentrating on improving
productivity and applying new
technology. In addition, a session
on ventilation will address upcom-
ing OSHA requirements. Also, a
thermal spray symposium will be
held.

For more information, contact:
American Welding Society, 550
N.W. LeJeune Road, P.O. box
351040, Miami, FL 33135 (800) 443-
9353; Fax (305) 443-7559.

Welding
Equipment

urco has introduced a new

line of welding equipment
specifically designed for mainte-
nance and repair applications.
These applications demand power
and portability. For example, the
newly introduced 130 ST weighs
only 22 Ibs. yet has a 100% duty
cycle rating at 105 amps. The com-
pany also produces a full line of
plasma and MIG welders and a
unique AC/DC portable TIG unit,
as well as its standard line of arc
welding, stud welding, engine
drives and consumables.

For more information, contact:
BURCO Welding & Cutting Prod-
ucts, Inc., Box 2115, Burlington, NC
27216 (919) 227-2737; (919) 228-
0760.

40 / Modern Steel Construction / April 1993

N G

Cutting Torch

he Henrob 2000’s unique low-

pressure/low-velocity  flame
equates to dramatically reduced
gas consumption, permitting ex-
tensive use in the field with mini-
mally sized gas bottles. Its twin-tip
cutting design permits easy cutting
of structural steel up to 1" thick
with minimum kerf and clean,
non-oxidized edges. The torch also
can be used to weld difficult mate-
rials such as aluminum, stainless
steel and cast iron, can braze with-
out flux, cut thin-sheet materials
with minimum distortion and
without burning back galvanized
coatings.

For more information, contact:
Henrob Corporation, 3551 Voyager
St., Suite 106, Torrance, CA 90503
(310) 214-4946; Fax (310) 542-5184.

Power Source

he Lincoln Electric Company

has introduced the Invertec
V300-PRO, an advanced technolog-
ical source for stick and wire weld-
ing. It is a 300 amp arc welding
power source that utilizes single
phase (K1349-3 only) or three
phase input power to produce ei-
ther constant current or constant
voltage outputs. It is lighter in
weight than previous generations,
making it ideal for jobs that require
portability, such as construction, It
is recommended for GMAW

PRODUCTS

(MIG), FCAW (Innershield or Out-
ershield electrodes), SMAW,
GTAW (TIG with scratch start,
K799 Hi-Freq Kit, or DC TIG
starter) and Air Carbon Cutting.

For more information, request
Bulletin E390 from: The Lincoln
Electric Company, 22801 St. Clair
Ave., Cleveland, OH 44117-1199
(216) 481-8100.

Stud Welding

Nelson studs literally anchor
other members to the basic
framework of structures. This de-
sign makes for maximum strength
since the welds are actually
stronger than the base metal. Since
stud welding is at least three to
four times faster than hand weld-
ing, it impressively reduces total
man hours on a job. At the same
time, stud welding does away with
all the problems associated with
holes in structural members, such
as a weakening of the main frame
and the need to seal holes to pre-
vent leaks. In some types of con-
struction—especially  composite
construction—further savings re-
sult from the use of lighter and less
costly beams that also reduce a
building’s height and weight.

For more information, contact:
TRW Nelson Stud Welding Divi-
sion, P.O. Box 4019, 7900 West
Ridge Road, Elyria, OH 44036 (216)
329-0400; Fax (216) 329-0526.

Power
Supplies

A new welding power supply
system from AFTEK offers all
standard constant current welding
processes: SMAW (stick electrode);
GTAW (TIG); Submerged Arc; Air
Arc Gouging; and GMAW (hard
wire MIG all positions). Features
include: 100% continuous duty
(400A-24 arc volts; 650A-32 arc
volts; 1000A-42 arc volts); adjusta-
ble amperage range in 5A imple-
ments (5A-445A; 5A-745A; 5A-
1245A); standard input voltages




t I"'r Wi

(230 / 460 / 575 - 3PH - 60Hz; 220
/ 380 / 440 - 3PH - 50Hz; 380 / 400
/ 415 - 3PH - 50Hz); thermostati-
cally controlled alarms on rectifier
to automatically shut-down power
source in case of overheating; units
can be paralleled together for
higher amperage output; units are
stackable for maximum power in
minimal space; and three year war-
ranty on power transformers, recti-
fiers, and current control resistors.

For more information, contact:
AFTEK, Inc., 1023 Pineville Road,
Chatanooga, TN 37405 (800) 742-
5458.

Power Source

Built for rugged use at con-
struction sites, the Miller XMT

Rack product line has been ex-
panded to include a second eight
Pak and a new four Pak model.
While the original XMT 8 Pak Rack
was designed for operation on 230
VAC or 460 VAC power, the new 8
ak Rack operates on 460 VAC or
575 VAC primary power. The new
4 Pak Rack is designed for 230 or
460 VAC primary power operation.
With eight 300 amp power sup-
plies and 40 amps of auxiliary
power, XMT 8 Pak Racks weight
just 1,700 Ibs. Four 300 amp power
supplies bring the weight of the
XMT 4 Pak Rack to just 800 Ibs. All
of the models have a compact 63"
wide x 40" deep footprint and can
be easily transported from job site
to job site. Fork lift access is pro-
vided on all sides, as well as a cen-
tral eye for crane movement.

For free literature, contact:
Miller Electric Mfg. Co., P.O. box

1079, Appleton, WI 54912 (800)

MIG Welding
Gun

ernard Welding Equipment
Co. has announced the avail-
ability of its new “Q” Gun Series,
an advanced MIG welding gun
with three basic models: 500 Amp
MIG gun; 350 Amp MIG gun; and
200 Amp MIG gun. In addition to
exceeding the features included in
most other MIG guns, this new
generation of easy-to-handle,
higher performance guns will pro-
vide users with consistent, high-
quality welding performance, in-
cluding less waste, simplified
access, and easier operator han-
dling. Dramatically new “jump
liner” technology makes it possible
to reduce liner costs by as much as
65%. In addition, a new 6" long
jump liner enables the welder to re-
place the body tube liner without
having to change the gun liner. The
series also offers seven new heavy
duty, two-piece, spatter resistant
copper nozzles, as well as inter-
changeability with a broad range
of EZ Feed Il nozzles.

For a free information package,
contact: Bernard Welding Equip-
ment Co., P.O. box 667, Beecher, IL
60401 (800) 323-8768; Fax (708) 946-
6726.

Inverters

inCun's inverter welding
power sources allows up to
75% reductions in size and weight
of the transformer and up to 45%
energy savings as compared to
SMAW or GTAW power supplies.
When combined with an engi-
neered plastic housing, the result is
a power source that weighs only
one-third that of a conventional
transformer and takes up signifi-
cantly less floor space, yet provides
the same power output. PowCon,

which also sells plasma cutting
tools, has entered into a marketing
agreement with Kemppi to sell
their product line of inverters in
the US.

For more information, contact:
PowCon Inc., 8123 Miralani Dr,,
San Diego, CA 92126 (800) 833-
9353.

MIG Wire
Feeder

M.K. Products has introduced a
new integrated power supply and
push-pull wire feeder, with capa-
bilities of welding up to 50. The
CobraMIG 250 welding package
includes a self-contained 250 amp
CV, push-pull combination power
supply and MIG wire feeder. The
unit comes fully assembled and,
after unpacking, can be up and
running within 15 minutes. It has
excellent short and spray arc char-
acteristics and no spatter. It's foun-
dation is a rugged, all-steel rolling
cart with cylinder rack. Three op-
tional kits further increase flexibil-
ity: remote voltage kit with 25°
cable and 25 extension; digital
meter kit; and a stitch/timer kit.

For more information, contact:
M.K. Products, Inc.,, 16882 Arm-
strong Av., Irvine, CA 92714 (714)
863-1234; Fax (714) 474-1428.
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STEEL MARKETPLACE

STEEL SHAPING SPECIALISTS

WE CAN BEND STRUCTURAL STEEL: THE EASY WAY, THE
HARD WAY, IRREGULAR CURVES, OFFSETS, ELLIPTICAL
SHAPES, CIRCLES, SETMENTS WITH TANGENTS AND AND WE
CAN BEND IT TO TIGHT RADII WITH MINIMAL DISTORTION.
We also offer forging, the hot shaping of metals and the rolling and forming of
tubing, rail and bars. Call or Fax Frank Hutterer for more information.

Telephone 414-355-8220 FAX 414-355-4698
MAX WEISS CO., INC. 8625 W. Bradley Rd., Milwaukee, WI 53224

Ram Analysis Steel Design Software

Now, get SBEAM by Ram Analysis for only $100. Full featu
'ldnon-oompmu nmbnmdmlgn and analysis software (LR
D). Enymun with graphical mlcrfm Full 90 day money

guaran
FuAl=n avnilab::d the RAMS‘I‘EEL In m:nﬂitrmtu}.ml s?nb\:m Sy}:‘tem
y integra analysis, design ng steel beams, joists
col and baseplates.

umns,
Ram
5315 Avenida Encinas, Suite M, Carisbad, CA 92008
Phone: 800/726-7789
Fax orders: 619/726-7789

Help Wanted — Structural Engineer

Conmulty mem?mmhwmnmmmm
both mildly reinforced and ibd hmmmvﬂmdﬂm
of multi-story reinfareed concrete and stoel str ‘ﬂ.l.t

You'll be amazed st what you can draw from our experience:
cam'mousmmmcm.amhum\@cmdmm 1969,

service, support and prulalnmul
t 1l unbut(’.&[)nlumnlhuﬂlhtu engineen,
l'lbﬁ.cﬂmudtlﬂd!ln
‘Authorized dealers for
Salt Plotters

structures; post- “tensioned slab
method; wﬂlfASmﬂﬂﬁBﬁwmmmw d

design and ADAPT to wtr

neienece degree in civil or structural engineering. ire one year job
offiered or one year experience in related occupation in structural dnmcmmm
Require one grad course in concrete repair and strength and one
graduate course in stability of structures. $31.197 05 per year, forty hour work weok.

1f qualified, apply at the Texas E.mplaymnl Commission Dullu Tml, J.0, W66HTSTE
or send resume to the Texas Employment C TbIC Austin, Texas

TRTTH, J.0O. #6ETSTE. Ad paid by an equal employment oppartunity emplover.

design pos
structure; lond test, mmdmwﬂmmzdmulum pnlt-l.lnlmd'
foundation design; perform aly e

AutoCAD (Autodesk ) NovalET
Autnﬂulgnl&\:l' dorictt . e ProTRACER
han (Gra Gl GTCO Ultima
BWNP mls’."nm:lt arch., civil) GTCO Roll-Ups
Power 486 W GenCADD Products

mhmm
*FREE DEMO DISK AVAILABLE UPON REQUEST*
CADVISIONS

2200 N, Lamar, Suite 104, Dallas, Texas 76202
(214) 7202023, FAX (214) 720-0617

Help Wanted — Structural Engineer

Wmihnﬂmmgﬁrmm}‘m-mb&mlﬂ gineer ta perform str '}
anlaywis of plans and structures involving concrete, steel and masanry construction:
pnmnpltr n pll.nmn(, desym and review dplnm hr:;rﬂm of structures ::u:rmg
neering and design documents using
ETABS, SAPE. SAPH an‘gmmmm“mnmmw
software ms; calculnte costs and determine femnibility of
analysis of collectod data -pplwr*kmw and techniques mplmrm‘md
urmmmhaupanmu in the related uucnp-umﬂ

advanced math degree in civil
advance course in post-tension

experience in thr)uh
vil tendons,
structural systems mdmtmuum mechanics. $31.576.90 per annum; forty hour wark

week
Apply at the Texas Empl C i Dalln-hTmn J.0, #G687881 or send
E; it C ission, TEC Building, Austin, Texas 78778, J.0

6647881 Ad paid by an equal employment opportunity employer.

Free Software Catalog

For Structural Steel Detailers & Fabricators
Quality - Affordable - PC Software

Steel Detailing with or wiout a CAD interface, 10 in calculator
rrq‘rnms designed for detailers & checkers, job estimates ills of mwmh.
ength cutting lists, shipping lists & nesting. mlu‘ian
commercial structural design, analysis of continuous beams tml
concrete), finite element analysis, project management, accounting.

NES, Inc., P.O. Box 2014 El r_}cilsoéﬁ:‘?uﬁ

800-637-1677 (phom] n

GI'

Engineering Journal

The only technical magazine in the United States devoted exclu-
sively 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, U.S. subscription, send $15 to:

American Institute of Steel Construction, Inc. (312) 670-2400
P.O. Box B06276
Chicago, IL 60680-4124

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, eall:
Greg Poland at (708) 679-1100.
Or fax him a note at (708) 679-5926.
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STRUCTURAL STEEL DESIGN

CONXPRT
A knowledge-based, menu-dri-
ven PC software system for
the design of connections in
steel framed buildings. All
strength limit states are
checked and expert advice
from long-time fabricator engi-
neers is used to augment the
design rules.
» Generates cope sizes, allows
bolt stagger and permits
different bolt diameters for
shop and field use
« Designs can be stored on
disk, allowing electronic
communication between
design parties.
« Generates complete reports
showing details and strength
for each limit state checked.

3-1/2" or 5-1/4" disk

MODULE I:
SHEAR CONNECTIONS
1st edition LRFD

Version 1.02 $300
Sth edition ASD

Version 2.0 $400
MODULE II:
MOMENT CONNECTIONS
ASD formatonly ~ $400

STEMFIRE

Determines safe and economi-
cal fire protection for steel
beams, columns and trusses.
Based on rational proceduras
developed by AISI which ex-
tend the published UL fire
resistive designs to other
possible rolled structural
shapes and common protec-
tion material requirements.
Two 5-1/4" disks
& users manual $96
(somy, no 3-1/2*

SOFTWARE

WEBOPEN

Designed to enable engineers
to quickly and economically
design beam web openings.
Uses state of the art criteria
and features a clear and logi-
cal data entry system with
easy-to-use color coded inpul
windows. Written by practicing

engineers for engineers, incor-

porating expert design checks
and warning messages which
enhance the application of the
AISC Design Guide—Steel
and Composite Beams with
Web Openings—to specific
design problems.

3-1/2" or 5-1/4" disk. Includes
AISC Design Guide $495.00
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AISC FOR
AUTOCAD

Saves time doing detail draw-
ings of structural steel shapes
in AutoCAD. Lists properties
corresponding to data in the
most recent LRFD and ASD
manuals. Parametrically draws
to scale the end, elevation and
plan views of common shapes.
3-1/2"or 5-1/4" disk  $120

ELRFD

A new sophisticated program
for interactively checking
structural steel building
components for compliance
with AISC specification.
Checks whether member
satisfies all limit states and
limitation requirements set by
the LRFD Specification and
reports which sections are
saltisfied or violated.
+ Review in detail the formulas
and rules used in the
evaluation and interactively
assess any mathematical
expression on the screen.
« Fully interactive MS Windows-
based user interface.
+ Disk includes ELRFD
Check/Browser, AISC
Structural Shapes Database
and sample problems
» User Guide and Relference
Manual.

3-1/2"disk only ~ $495

AISC
DATABASE

Contains the properties and
dimensions of structural steel
shapes, corresponding to data
published in the most recent
LRFD and ASD Manuals of
Steel Construction. Presented
in the ASCII format for W, S,
M, HP and other common
shapes and channels.
Available in U.S. customary
units or metric units, May be
converted to Lotus 1-2-3 PRN
format.

3-1/2" or 5-1/4" disk  $60

ORDER YOUR AISC SOFTWARE PACKAGES TODAY

CALL (312) 670-2400

FOR FASTER SERVICE FAX YOUR ORDER (312) 670-5403

OR SEND MAIL ORDERS TO: AISC SOFTWARE, P.O. BOX 806276, CHICAGO, IL 60680-4124.
ALLOW 2-3 WEEKS FOR MAIL ORDERS; 7-10 DAYS ON PHONE, FAX ORDERS.

CREDIT CARDS ONLY ON PHONE, FAX ORDERS

MASTERCARD




STATE
e ART

INTEGRATED ANALYSIS AND DESIGN SOFTWARE

FOR STRUCTURAL AND EARTHQUAKE
ENGINEERING

Developed by Edward L. Wilson
& Ashraf Habibullah
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For further information

Computers & Structures Inc.
1995 University Avenue

mvlpmlmer Creltfrmiy OATOA
Berkeley, Cailifcrmia 94704

TEL: 510/845-2177 ( )
FAX: 510/845-4096

SAP9O™ ETABS® SAFE™

Ganeral Ancl &L AnciysahDe




