


DECK DESIGN DATA SHEET
UNITED STEEL DECK, INC. g
CUSTOM DECKS

THESE SECTIONS ARE ALL DIFFERENT. NOT ONE IS A “"STANDARD" DECK SHAPE. BUT,
THEY DO HAVE ONE THING IN COMMON — THEY WERE ALL MADE AT UNITED STEEL DECK,
INC. TO SERVE A NEED FOR A PROJECT THAT REQUIRED A CUSTOM DESIGN. CALL IF YOU
HAVE AN APPLICATION THAT REQUIRES CUSTOM BENDING. YOU MIGHT BE PLEASANTLY
SURPRISED AT THE SAVINGS A SPECIFICALLY ENGINEERED PRODUCT CAN PROVIDE.
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—'| |'F—‘ 12 GAGE 28' LONG DECK WAS USED TO ROOF

AN EXISTING TANK. 15" SLAB; 6" WIDE RIBS
16 GAGE FORM DECK — USED TC BUILD A PIER USED AS REINFORCED CONCRETE JOISTS AT
WITH AN 18" SLAB. 15" CENTERS.
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12 GAGE TOP AND 16 GAGE BOTTOM CELLULAR |
DECK USED TO SPAN BETWEEN BOTTOM BEAM
FLANGES IN A POWERPLANT. VERY THICK SLAB 16 GAGE LONG SPAN CANOPY DECK MADE

— FLAT UNDERSIDE LEFT EXPOSED. FROM PREPAINTED STEEL.

CUSTOM DECK SECTIONS ARE AVAILABLE IN LENGTHS UP TO 34’ IN A WIDE VARIETY OF FIN-
ISHES. QUOTES CAN ALSO BE PROVIDED FOR STAINLESS, ALUMINUM, AND FOR BENT
PLATE UP TO 2" THICK.

A COMPLETE LINE OF ROOF DECK, FORM DECK, LONG SPAN DECK, AND COMPOSITE
FLOOR DECK IS ALSO OFFERED — WRITE FOR OUR CATALOG.
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@ NICHOLAS J. BOURAS, INC. m :-

PO. BOX 662, 475 SPRINGFIELD AVE Sanls
SUMMIT, NEW JERSEY 07902-0662 (908) 277-1617 ASSOCIATE MEMBER




A revolutionary
advance in

computer-aided
detailing from Structural Software

The new graphical, mouse-driven version of our

automated detailing system generates E-plans, an- Structural Software's FabriCAD is the best soft
chor bolt plans, elevation views, template sheels, ver- ware for the structural steel industry | have used. | found
tical bracmg. beam-to-column and beam-to-beam de the organized database with on-screen prompits and
helps very user-fnendly, wall worth the investment
= A ~
tails with a variety of connections. The program is fast Dave Newell
and accurate downto the last detail. You can complete J C Truitt Steel Constructors

two or three times as many sheets per day using the
same personnel. That means you can start realizing a
return on your investment as soon as you install the
program. Our customers agree that FabriCAD Six is
easy to learn and simple to use.

"You can see the whole erection plan on screen

The menu structure has prompts to tell you what to do
next. ldon't have to sit down and prep the

3. Actually,

We believe the new input system to be 100% the bigger the job, the mora time you use the

r and faster than FabriCAD |l, which was already a input is so fast and easy’
good system." Bob Hill
Fred Keaton James A. McBrady Inc.

Triad Steel Company

The new version makes entering steel easy and "It's almost sell-explanatory 1o learn how to use it
logical. You don’t have 10 do a lot of preliminary work It took me about a half a day to learn
You just open up the drawings, turn on the computer | John Teoter
and go to work.’ Herb Teoter & Associates
Larry West

West Detailing Services

Call (800) 776-9118 for details on FabriCAD Six and other Structural

Software prog

ti 2

jrams, including

*Estimating - Generates more accurate estimates for higher profit margins :srnuc A

*Inventory Control, Production Control and Purchase Orders - Material URAL SOF wgnf ca'

- AL L IR ea B BBl
SOFTWARE FO) I cTeEl TN
Allocation programs that link purchasing with productic It waste and boost SOFTWARE FOR THE STEEL INL "y

Structural Software Co., 5012 Plantation Road, Roanoke, VA 24019 (800) 776'91 18

profits
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« HIGH YIELD STRENGTHS (up to
65 KSI) - even for ultra-heavy
sections.

* OUTSTANDING TOUGHNESS
PROPERTIES.

« EXTREMELY LOW CARBON
EQUIVALENT — ensures excel-
lent weldability.

A NEW PROCESS... QST.

The secret Is in ARBED's revolu-
tionary new in-line QST process.
OTHER RECENT ARBED
INNOVATIONS:

ARBED-ROLLED 40°, 44~ and
"TAILOR-MADE" (WTM) series —
famous for high section modull,
great lateral buckling resistance,
and big savings In fabrication

of rolled beams = | = s e Thewe pesors
and column shap N | WP sarlet and H BEARING PILES.
for economica NEW LITERATURE AVAILABLE
steel construction.

SIS S .

~ Send now for complate data on all
- these ARBED products, contact
~ Trade ARBED, INC_, 825 Third
Ave., New York, NY 10022. (212)

Once again, ARBED leads the 486-9890, FAX 212-355-2150/2421,
industry by featuring a trendsetting In Canada: TradeARBED Canada,
combination of mechanical, Inc., 3340 Mainway, Burlington,
chemical and technological Ontario, Canada LTM 1AT
properties: (416) 3355710, FAX 416-335-1292.

TRADE NEBED...
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Making Better
Designers

friend of mine works in the marketing department of a large

financial firm in New York. I asked him if the recession was

cutting into his marketing budget and he said no, just the
opposite. And then he proceeded to lecture me—despite my
protestations that he was preaching to the converted—about how smart
companies increase their marketing and advertising in tough times to
take market share from their competitors and to better position
themselves for the imminent recovery.

The advertising community has been singing their song about increas-
ing ad budgets during slow periods for more than 20 years and savvy
firms are starting to listen.

But for design firms, there’s a corollary tune that’s at least as impor-

tant. No matter how good your marketing is, you still need a good prod-
uct to sell. And the only way a practicing designer will substantially im-
prove his “product” is through continuing education—a budget area
that too many firms are trimming.

In February we printed one of the best received issues in MSC's his-
tory—our “Special Report On How Designers Can Cut Fabrication
Costs” (if you missed that issue, 16-page reprints are available free to
AISC Members and for $2 per copy to non-members; for more informa-
tion call 312/670-5421). And while the information in that issue may
have been news to many practicing engineers, it was old hat for the
thousands who attended the National Steel Construction Conference
during the past few years.

Next month we’'ll publish copies of selected papers from this year’s
conference. But given our space limitations, we can barely breach the
surface of available information. And, of course, there’s no substitute to
attending a presentation and then taking advantage of the opportunity
to discuss the subject with your peers.

There’s a lot of firms out there that are producing good designs
today. But unless they also concentrate on producing good designers,
there’s no guarantee they’ll still be producing good designs tomorrow.

To receive more information on the National Steel Construction Con-
ference, call (312) 670-5422. | hope to see all of you in Las Vegas next
month. SM




STAAD-II/ISDS - Ranks #1
in America.

A recent ENR/McGraw

Simple to use, yet

Hill survey of the Archi-
tectural/ Engineering/
Construction industry has
ranked STAAD-III/ISDS,

sophisticated in application,
STAAD-III/ISDS offers the
most comprehensive solution
to your structural engineering

from Research Engineers, as ﬂ
-

" . L
the #1 structural engineering |y

software in the market today. 7
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needs. Today, Research
Engineers, with six offices in
four continents, is setting the
structural engineering

The choice of engineers
since 1978, STAAD-III/ISDS is
being used worldwide as an
everyday companion in the
design office. The first truly
integrated structural engineer-
ing software, STAAD-III/ISDS
combines geometric layout,
analysis, design and drafting in
a single software system,

standard worldwide.

STAAD-III/ISDS - #1 For a Reason.

r 7 4 INE
- A reputation you can build on.

For Information Call: 1-800-FOR-RESE
1-800-367-7373

1570 N. Batavia St, Orange, CA 92667
Phone: (714) 974-2500 Fax: (714) 974-4771

RESEARCH ENGINEERS WORLDWIDE

UK: Research Engneers {Europe] Lid . 19 Lansdowne Court, Brighton R
Purley Surmey CRE 2Bl 1) 763-1383 Fax' (081) 763-1379 7
France: Research Engineers. 18 rue de Momsville
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W. Germany: Research Engmeers, Wilthelm-Busch-Sir 23
6140 BENSHEIM 3 AUEABACH Phone 062 577 Fa
India: Research Engineers Pyt Lid, 40 B Darga
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Steel Interchange is an open forum for Modern Steel Construction
readers to exchange useful and practical 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 -.E:lesr'nn or problem that your fellow
readers might help to solve, please forward it to Modern Steel Con-
struction. At the same time feel free to respond to any of the ques-
tions that you have read here. Please send them to:

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

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

The opinions expressed in Steel Interchange 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 licensed professional for the application
of principles to a particular structure.

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

he following responses to questions from
previous Steel Interchange columns have been
received:
How do you decide when to use doubler plates
and when to increase the size of a column?

nfortunately, many engineers release
structural drawings without analysis and
include a statement to provide a doubler
plate “if needed”. Itis too late, at this stage, to pick a
column with a thicker web. Most fabricators would
be more than happy to help the designer with this
decision during the design stage. Designers should
ask for this advise.
Robert O. Disque, P.E.
Besier Gibble Norden
Old Saybrook, CT

The design of steel structures is clearly discussed
in the AISC Manuals and publications; however,
how does one design and analyze the steel beams
and members used to aid in erection?

he design of steel members used in the hoisting
process during construction is discussed in the

Engineering Journal article by Dave Ricker titled,
Design and Construction of Lifting Beams. This article
appeared in the fourth quarter 1991 issue starting on
page 149 and will be summarized here.

Lifting beams which are used during erection

Steel Interchangé—

————

can also be called spreader beams. Some examples of
lifting beams are shown in the figures printed above.

Figure A is the basic lifting beam and provides
two places of attachment to the object being lifted,
this avoids the possibility of overstressing if a single
attachment were used. This also allows for a straight
pull on the object rather than an oblique pull as
would result if chokers alone were used. It is
sometimes important to minimize unwanted erection
stresses or to prevent reversal of stress in certain
portions of the lifted object. For instance an oblique
pull may cause excess compression in the top chord of
the truss at a time when that chord is laterally
unbraced. A lifting beam can be used as a “strong
back” to provide multiple lifting points on a relatively
flexible DE

Other elements commonly associated with
lifting beams are hooks, shackles, chokers, and slings.
Shackles are used to connect the lines to the lifting
beams. Shackles come in various patterns and
capacities. Chokers are often used to wrap around
the object to be lifted and are usually fastened to the
underside of the lifting beam by means of shackles.
Slings are used to suspend the lifting beam from the
main hook. Hooks are often used with shackles or
oblong rings. Hooks with safety latches which
prevent the shackles or lines from escaping the throat
of the hook are recommended.

A lug plate with its pin hole is an important
component of the lifting beam assembly. Tests have
indicated that the ratio of pin diameter to hole
diameter has little influence on the ultimate strength
of the lug material. The diameter of the hole in the
lifting lug should be at least 1/16 in greater than the
largest pin (or bolt) diameter which is anticipated.
However, it is not necessary to have the pin fit snugly
in the hole. In fact, the pins are apt to be rough cast
and not perfectly round. More often than not, the pin

Modern Steel Construction / May 1992 /9
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may be considerably smaller than the hole. Pins as
small as one half the hole diameter are not rare.

If the lug plate proves to be deficient in bearing
strength, washer plates can be welded around the
hole to increase the thickness, If the pin is less than a
snug fit the lug plate must be designed to prevent
tearing failure at the plate edge. Tear-out results
when the pin attempts to plow through the plate
edge, often resulting in a bulge whose outer edge is in
severe local tension. The dimension must be
adequate to prevent tear-out but small enough so it
will accommodate the shackle length.

In order to prevent the line or shackle from
fouling the square corner of the lug plate, the corner
may be cut on a diagonal or it may be rounded.

Since lifting beams are often used and stored
outdoors, it is recommended that welds be made
water tight to prevent hidden corrosion. The weld
should be sized to account for any eccentricies which
may result from various angles of pull. The thickness
of the lug should be such that it will accommodate
the “jaw” opening of the shackle. It is not necessary
that the lug plate fit snugly in the jaw opening.
However, a gross mismatch may cause the lifting
beam to hang slightly out-of-vertical which may
result in undesirable torsion stresses. A suggested
rule of thumb is lug thickness should be no less than
one-half the jaw opening. Bottom lugs are treated
much the same as top lugs except that they are apt to
be continuous plates in order to be more versatile.

Since dead weight is sometimes a factor it may
be desirable to use high-strength steel. Lifting beam
deflection is hardly ever a governing factor. Column
sections, that is wide-flange shapes that are
approximately as wide as they are deep, are popular
for lifting beams because they generally have longer
L and Ly lengths. The unsupported length of a lifting
beam is the length between the outermost lifting
holes.

In establishing the lifting capacity of a lifting
beam, several factors must be considered in addition
to the static weight of lifting beam, shackles, and lines
must be included. In addition, the effects of impact,
acceleration, deceleration, wear, deterioration, and
abuse must considered. An effective way to account
for these unknowns is to apply an additional factor of
safety to the static load. If the normal allowable
stresses are reduced by a factor of 1.8, the resulting
maximum working bending stress in the lifting beam
will be about a fifth of the minimum ultimate
bending strength of the steel. This is in line with
other components of the lifting assembly such as the
shackles, lines, and hooks, which are usually load
rated for 14, 15, or 1 of their ultimate capacity.

ANSI/ ASME Standard B30.20 requires that lifting
beams be designed using a minimum design factor of
3 based on yield strength.
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Lifting beams and associated lines and
equipment should be inspected before and after use.

After the beam has been assembled and welded,
it is usually cleaned and given a coat (or coats) of
rust-inhibitive paint. The color should be light in hue
and one which contrasts sharply with the primer
colors normally used by the fabricator. The lifting
capacity of the beam in tons should be clearly
stenciled on both sides of the beam in block numbers
and letters at least 5 in. in height. If the lifting beam
must be used in the upright position only, the top of
the beam must be stenciled: USE THIS SIDE UP
ONLY. Very often the fabricator or erector will want
to stencil the company name on the lifting beam for
advertising and identification purposes. Although
stenciling in paint is the most common means of
marking, a more positive method consists of bead
welding the messages onto the beam. Welded figures
will endure even if the beam is repainted at a future
time.

Equally important as the strength of the lifting
beam is the strength of the other components used in
conjunction with the beam. Theses are lines, chokers,
hooks, and shackles. Only a knowledgeable
experienced rigger should be entrusted with the
selection of these other items.

New Questions

like the readers to answer or discuss. If you

have an answer or suggestion please send it to
the Steel Interchange 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.

I isted below are some questions that we would

1. Consider eccentricity and what has to be
done to accommodate it in various connections.

2. AISC says end-plates and shear tabs
shouldn’t be more than 6 or 7 bolts deep and clips
shouldn’t be thicker than 3", Can these rules be
relaxed if the connection is only on one side of a
header beam?

3. Are there concerns about bending of the tube
wall in shear tab type connections? When should
the shear plate be carried through the tube section?

4. When would you justify the additional cost
of high bond epoxy paint and coating for an exterior
steel frame exposed to weather and water? What if
there is standing water at the base of the column?
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Engineering Software Company’s

Advanced Integrated
Beam Design Program

S0me compulter

knowledge is required
to load the program for
the first time. Bul once
it 1s loaded, mputting

data is very simple

12
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By Ahmad Rahimian, Ph.D., P.E.
dvanced Integrated Beam Design
by Engineering Software Co. is a
special purpose computer program
for analysis of continuous beams. The pro-
gram functions under a spread sheet for-
mat, which simplifies problem definition as
well as error correction. The ease of input-
ting variable cross sections as well as irreg-
ular loadings is one of the strong features
of this program
The program consists of two modules.
lhe Beam Module
performs the analy-

51 Oof continuous
beams, while the
Properties Module

includes a structural
data base as well as
features to calculate
sectional properties
for irregular shapes.
The first module
can be purchased
separately for $495,
or both can be pur
chased together for
4995,

I'he package is basically an analysis pro-
gram. However, Safety Factors for each
section are reported on the ratio of Smax
divided by the calculated stress tor that
section. Extreme caution should be exer-
cised when using this feature since the
value is dependent on more than just the
material and an engineer must consider
such factors as the design Specification
loading, boundary conditions, and stabil-
ity

I'he program was reviewed in five areas
system requirements; ease of loading the
program onto a computer; documentation
clarity; performance of stated function; and
ease of use for practicing engineers. Each
area was ranked from 1 to 5, using the fol-
lowing criteria

19492
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5: This is a great program and I'd like to
buy a copy

4: This is a very effective, very useful
program

3: This program performs its stated
goals adequately

2: The program could be useful but
needs to be improved

1: The program is inadequate.

Because software reviews in Modern
Steel Construction are written by different
engineers at different firms, program rat
ings cannot be directly compared with
previous reviews

System Requirements
Rating: 5.0

This program runs on a wide variety of
IBM -.'nmp.!tll'-lt' computers with mini-
mum hardware requirements and restric-
tions. These hardware requirements in-
clude: PC (8086-based), XT (8088-based),
AT (80286-based), PS/2 (80386-based) ma-
chines; 512K RAM; one hard disk drive;
one floppy disk drive; MS-DOS or PC-
DOS versions 2.0 or greater; color graphics
adapter; color/composite/ EGA /VGA
monitor; and an IBM or Epson u!m;mliblv
graphics printer

Loading
Rating: 2.0
The installation requires the user to be
familiar with DOS since a directory has to
be created by the user. The files on flop-
pies are compressed and have to be ex-
panded during installation. The installa-
tion could become confusing if the user
copies all floppies to the hard disk and
then tries to install them. What the manual
does not clearly specify is that each floppy
should be installed separately, one after
another
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Documentation
Rating: 3.5

The documentation is divided into the
following sections:

Section 1: Preliminaries

Section 2: Introduction

Section 3: Beam Design

Section 4: Beam Example

Section 5: Properties Module

The Preliminaries section covers the li-
cense agreement and installation process,
which was discussed above. The Introduc-
tion explains the program’s features, as
well as other packages offered by the same
company. The latter would be more appro-
priately included as an appendix or as a
separate flyer, rather than as part of the
body of the manual.

Sections 3, 4, and 5 are explained ade-
quately using screen printout illustrations.
For Section 3, “Beam Analysis” may be a
more appropriate title since the program
basically obtains the member forces, nodal
displacements and reactions. Section 4 in-
cludes several examples with Input and
Output. Section 5 explains the Properties
Module, which by itself has two parts: MO-
MENTS (Properties Calculator) and
QUICK-SHAPE (Materials Library). The
Properties Calculator assists in the calcula-
tion of sectional properties for nine com-
mon geometrical sections as well as user
defined irregular sections comprised of rec-
tangular pieces. The Quick Shape sub-
module contains a data base for AISC sec-
tional properties. An optional data base for
wood sections may be obtained from the
software supplier.

Program Functioning

Rating: 3.0

The program is very easy to work with
because of its spread sheet format. The
Properties Module also could be very
handy. The Input sheet is very concise,
which is a itive point in error correc-
tions and documentation. Also, the pro-
gram execution is as fast as advertised.

However, there are areas in which the
program could be improved:

Units. Program allows the use of either
any consistent set of units or the US,
Customary system. However, the input
sheet does not indicate any unit flags. The
only way of knowing under what units the
system is operating is through a parameter

(Fmt) shown at the lower right hand cor-
ner of the screen. Ignoring this coded pa-
rameter could have serious consequences.
The program should flag the units in each
appropriate column.

Reactions. Features should be added for
spring reactions as well as displaced reac-
tions. These features are not currently in-
cluded.

Shear deformation. The program
should include, or at least give the user the
option of including, the shear deformation
in the analysis.

Loading sign. The program assumes the
positive sign is upward. This means that
for the majority of gravity loading cases
the user has to input a negative sign in
front of the loading value, which requires
extra work. Also, partial omission of this
sign could be serious. It is better to assume
the downward load as positive, which
simplifies input and lessens the chance of
error. Alternatively, the user could choose
to ignore this sign but the moment dia-
grams will be reversed in respect to com-
mon practice.

Loading case. The program allows only
one loading case. Features for additional
loading case would be helpful.

Design features. The package does not
currently offer any design features. A more
complete package would integrate design
and analysis to reduce the amount of de-
sign effort required.

Safety factor. The potential problem
with this safety factor was discussed
above. Attempts should be made either to
clarify the intent better or to incorporate it
separately with a design package.

Conclusions

Overall Rating: 3.0

The program performed the goals stated
in its manual adequately, even though the
title of the program may lead a user to ex-
pect a design package. The drawbacks out-
lined above do not diminish the program’s
ability to perform the designated task.
However, these shortcomings mean that
the program is designed for a limited task
on a special class of structures: To analyze
continuous beams only.

Ahmad Rahimian, Ph.D., P.E., is a vice
president with The Office of Irwin G. Cantor,
P.C., a nationally respected consulting engi-
neering firm headquartered in New York City.

While not a
true design
package, the
program
does
adequately
perform
continuous
beam
analysis
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Graphic Magic’s

Multiframe 2D & 3D

By S. B. Haley, P.E., and J. P. Morgan Jr.,, P.E.

acintosh-based Multiframe 2D, Multiframe
MBD, and Section Maker by Graphic Magic

Inc,, are object-oriented structural analysis
programs that use a graphical user interface to quickly
input and analyze structural problems. Multiframe 2D
(version 2.01) and Multiframe 3D (version 1.51) ana-
lyze two dimensional and three dimensional struc-
tures. Both programs use the stiffness matrix method
of analysis for solving simultaneous equations to de-
termine forces and deflections of simple or complex
structures. The programs perform “a first order, linear
elastic analysis to determine the forces and deflec-
tions.”

Input and output for these programs is handled by
moving through a series of “windows” and pointing
and clicking a mouse. These programs allow a struc-
tural model to be created by drawing the structure and
selecting members from standard libraries. The
program’s standard library includes properties for sec-
tions found in the AISC Manual of Steel Construction.
Custom sections or other materials may also be added
to the existing library or to a newly created library.

Each program allows a variety of restraints and
loading conditions. Member releases options are
rigid/rigid, pin/rigid, rigid/pin, and pin/pin.
Choices for support restraints include free, pinned,
fixed, X- roller, Y-roller, X-roller fixed, Y-roller fixed,
and theta fixed. Spring support restraints are also
available as vertical, horizontal, and rotational
springs. Load types include global and local joint and
member loads. Member loads include point loads,
point moments, distributed, partially distributed, trap-
ezoidal, thermal, and selfweight loads. All of these
options are applied by choosing graphical icons from
the appropriate window and assigning them to the
corresponding member or joint.

Section Maker (version 1.51) is a graphical program
tool that determines the elastic section properties for
members and materials that are not included in its
standard library. These sections may be simple with
only one shape and material, or may be complex sec-
tions composed of multiple shapes and materials. The
section properties computed by Section Maker may be
stored in a “library” that may be used by the Multi-
frame programs.

System Requirements
Rating: 5.0

These three programs are written for use on any
Apple Macintosh computer system. The Macintosh
computer must have a minimum of 1 MB RAM and
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1.6 megabytes of hard disk space available. The pro-
grams will operate with or without a math co-proces-
sor. The copies received for the review came on 3-
1/2" disks. The review was conducted using an Apple
Macintosh IIx computer with 8 MB RAM, 80 MB hard
disk, a math co-processor, and System Software 7.0.
Analysis and graphics printouts were made using an
Apple Laser Writer Il printer with Postscript capabili-
ties.

Loading
Rating: 5.0

Installation instructions provided are clear and con-
cise. Anyone who is familiar with the Macintosh com-
puter will find the software easy to install. Those en-
gineers who are not familiar with the ease of an Apple
computer will learn quickly how object-oriented com-
puter structuring can simplify this procedure.

Documentation
Rating: 3.5

Each program comes with an instruction manual in
an 8-1/2" x 11" spiral-bound format. The documenta-
tion is organized, clear, and professional in appear-
ance. Additional example problems and documenta-
tion about the programs theory and the
implementation of the theory would make the docu-
mentation even better.

The documentation for the Multiframe 2D and
Multiframe 3D programs are set up in the similar for-
mats.

“Learning Multiframe2D” (3D) leads the user
through a series of exercises that show the basics of
Multiframe2D (3D). The exercise is a detailed example
for a simple structure. The exercise procedure teaches
the user how to create a structure, select members and
their properties, apply and combine loads, analyze,
view diagrams and tables, and print the results.

“Using Multiframe2D” (3D) elaborates on the basic
step by step instructions learned in Chapter 1 by ex-
plaining additional instructions, options, and tech-
niques that may be needed to create and analyze a
structure.

“Multiframe2D Reference” (3D) lists the organiza-
tional structure of the program(s). It graphically
shows each of the eight “windows” used by the pro-
gram and provides a summary for each command
within the “windows.”

“Multiframe2D Analysis” (3D) describes the nu-
merical method of analysis used by the program(s) to
analyze structures. It also lists the capabilities and
limitations of the program(s).




The documentation for the Section
Maker program is divided into the follow-
ing chapters: Learning Section Maker;
Using Section Maker; Section Maker Refer-
ence; and Sections Calculation.

Program Functioning
Rating: 2.5

According to Graphic Magic Inc., all
three programs are “a structural analysis
and design system for the Apple Macin-
tosh range of computers.” It appears that
the three programs have analysis capabili-
ties only. The programs give the user the
ability to prepare their own design calcula-
tions by making use of a “calculation
sheet” feature. However, the “calculation
sheet” feature has no support for IF state-
ments, looping, or Boolean operations,
which limits its usefulness.

A set of example problems were de-
vised to test each program’s performance
and its ability to meet the program’s stated
function. The example problems were set
up so that each would test most aspects of
the program’s input, loading, analysis,
plotting, and printing capabilities.

A series of multi-story portal frames
were used to test Multiframe2D and Multi-
frame3D. Each test example included a va-
riety of member types, restraints, loading
conditions, and load combinations. The
test for Section Maker included example
problems which were comprised of built-
up sections using combinations of stan-
dard sections and plates. The results of the
Multiframe two and three dimensional
sample problems were compared with the
results of a well known DOS-based prob-
lem solver. The results of the Section
Maker sample problems were compared
with the results of a HTB proprietary pro-
gram and calculations done by hand. The
comparison demonstrated sufficient accu-
racy in all three programs.

Conclusions
Rating: 2.5

Initially we devised verification prob-
lems for both 2D and 3D modules that
were somewhat large compared to the
thirty (2D) degrees of freedom and ninety
(3D) degrees of freedom of the test prob-
lems used. The first thing that came to our
attention while creating the 2D test prob-
lem was that we could easily produce the
basic structure, but the assignment of
member properties, end releases, and load-
ings were cumbersome. The programs
allow the user to identify and assign the

member properties, end releases, and load-
ings to the members in four ways: one at a
time, sloping members, all horizontal
members, or all vertical members. This

co]nstraintt n;.takes the input OL ;‘i]l‘m;:rﬁon of  We believe
a large structure unmanageable. We sug-
estrgt’hat the random “tagging” of merﬁ— that this

rs in a group and the subsequent assign- object-oriented
ments be allowed to enrich the application
o s satrnte: i user interface

The user is also restricted by the iS the wave of
program’s compulsory node numbering,

Theg node andpmember numbering mﬁ: the future for
something that should be left to the discre- structural
tion of the engineer for generation pur- analysis
poses and convenience in numbering. The

renumbering of the nodes for band-width problem
optimization could be performed inter- golvers and
nally in each program.

It should be noted that the three soft- MUCh more
ware programs do not perform a design or pmc“ca] than
a check of the steel sections. They are the CAD
strictly analysis programs except for the e
interactive “calculation sheets” which are Integrated
ineffective and must be created by the software
user. This greatly limits their usefulness in
most design offices. However, Graphics which has
Magic Inc. has implemented features for been
the use of third party postprocessors,
spreadsheets, and AISC code checkif::g by developed at
software developed by DayStar Software
of Kansas City, MO. this time

The speed, agility, and graphical capa-
bilities of Macintosh windows based soft-
ware are tremendous. The member end
conditions, supports, and many other nec-
essary functions are assigned visually as if
one was sketching a model of a structure
by hand. The ability to see the structure
forming on the screen virtually eliminates
common errors associated with batch or :
numerical input software. These errors in- | Ratings:
clude, among others, no connectivity of | 5: This is a great
members to nodes, incorrect member end |program and I'd like
releases, and erroneous support designa- 'lto buy a copy.

tion.

We believe that this object-oriented user }effective. very useful
interface is the wave of the future for struc- | program.
tural analysis problem solvers and much | 3: The program
more practical than the CAD integrated performs its stated
software which has been developed at this |goals adequately.

4: This is a very

time. Any software that reduces the possi- | 2: The program

bility of user error is headed in the right could be useful but

direction. needs to be im-
proved.

This software review has been prepared by 1: The program is
S. Blake Haley P.E. and |. Patrick Morgan |r. :inadequate. ’
P.E. Both are structural engineers with HTB, | ]

Inc., Oklahoma City, Oklahoma.
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May 5. Tubular Sections in Building
Construction (co-sponsored by AISC and
VCSSFA) breakfast meeting in Raleigh, NC
Will include design criteria, Type 2 Connec-
tions, tube-to-tube connections, design
guides, practical recommendations and ap-
plication examples

May 5 Structural Computer Expo
(sponsored by Structural Engineers Associa-
tion of Northern California) in San Fran-
cisco. Contact: Mark Middlebrook at (510)
547-0602.

e A L

May 6. Tubular Sections in Building
Construction (co- «.;xm-umi by AISC and
VCSSFA) breakfast meeting in Wllmmglnn
NC (see May 5 listing).

May 7. Tubular Sections in Building
Construction (co-sponsored by AISC and
VCSSFA) breakfast meeting in Charleston,
SC (see May 5 listing).

May 11-12. Central Fabricators Meeting,
Clarion Hotel, St. Louis. General topic: esti-
mating and sales, Contact: LaVerne

A NEW DIMENSION
in Structmal Steel

Actual SDS/2
Drawing

* Engineering, Analysis, Design
* Estimating

800-443-0782

SDS/2 Provides the Third Dimension—
a new way to look at your future.
SDS/2—Your Single Source Software Solution:

* Detailing
* Production Control

For information about solutions to expand your horizons, call Design Data today.

oSN Ml

“First in...Software, Service, Solutions."

* CNC Interface
* DesignLINK

402-476-8278

16 / Modern Steel Construction / May 1992

E N D A R

Duckrow, 7227 W. 127th St.,

60463 (708) 361-2338.

Palos Hills, IL

May 12-13. Welding Structural Design
two-day seminar, San Francisco (See Janu-
ary 27-28 listing)

May 18-22. Structural Steel Design con-
tinuing education course, Madison, WI.
Topics include recent changes in specifica-
tions and LRFD. Contact: Department of En-
gineering Professional Development, Uni-
versity of Wisconsin—Madison, 43 North
Lake St., Madison, WI 53706 (608) 262-2061.

May 18-21. AASHTO Subcommittee
Meeting on Bridges & Structures, Portland,
ME. Annual meeting of the 50 state bridge
engineers who comprise the membership of
the AASHTO Subcommittee. Contact:
Clellon L. Loveall, Asst. Executive Director,
Bureau of Planning and Development,
Tenn. DOT, James K. Polk Building, Suite
700, 505 Deaderick St., Nashville, TN 37219
(615) 741-2831

May 18-21. International Symposium
on Earthquake Disaster Prevention, Mex-
ico City. Contact: National Center for Disas-
ter Prevention, Av. Delfin Madrigal 665,
Pedregal de Sto. Domingo, MEXICO D.F.
04360 (52-5) 606-9942.

June 3-5. 6th Annual National Steel
Construction Conference, Las Vegas. More
than 45 seminars and meetings covering
every aspect of steel design and construc-
tion, including; codes and specifications;
computerized design; research; project and
shop management; inspection and safety;
and fabrication and erection procedures,
Trade show features more than 100 exhibi-
tors. Contact: David G. Wiley, AISC, One
East Wacker Dr., Suite 3100, Chicago, IL
60601-2001 (312) 670-5422.

June 8-11. Seismic Design of Bridges,
Washington, DC. Course includes seismic
design, structural dynamics, seismic load-
ing, design conceplts, seismic response anal-
ysis, bearings and columns, and retrofitting,
Contact: Cliff Hopkins at (202) 994-8521.

June B-11. A/E/C Systems computer
show, Dallas. Contact: (800) 451-1196.

People In The
News

ISC-member  Stupp  Bros.

Bridge & Iron Co. has do-
nated $1,000 to the AISC Memorial
Fund in the memory of Cornelius
F. P. Stueck, a former assistant vice
president who worked at the firm
for 40 years.
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@® Metric Debate

Dear Editor:

n page 14 of the March Issue

[“Metric Gains Momentum”],
you say that “it is more convenient
to express stress in newtons per
square millimeter,” and that “Mo-
ments are expressed in terms of N-
mm.” This is erroneous. ASTM
Standard E 380 is the authoritative
guide for metric (SI) expressions.
ASTM E 380 does not permit a
composite unit (such as mm) in the
denominator. The proper expres-
sion is “Pa” for stress and “N-m”
for moment. If the resulting num-
ber is not between 1 and 1000, pre-
fixes (such as mPa, kPa or MPa)
must be used.

Sincerely,

Werner H. Gumpertz
Simpson Gumpertz & Heger, Inc.
Arlington, MA

MSC Response:

As stated in the article, because
section properties are expressed in
millimeters, AISC opts to follow
the International Standards Orga-
nization (IS0) Draft International
Standard for Steel Design, as well as
the draft of Eurocode 3, Design of
Steel Structures, Part 1—General
Rules and Rules for Buildings, both of
which express stress in newtons
per square millimeter and mo-
ments in Newtons per millimeter.
Incidentally, the British Standard
for the Structural Use of Steelwork in
Building also uses N-mm? and N-
mm.

Truss Bridges

Dear Editor:

he recent article by Messrs.
Olsson and Bandel (“Upgrad-
ing Steel Truss Bridges”, March
1992) had some interesting ideas,
although the lack of clear drawings
and the brevity of the article made
it difficult to understand some of
the proposed details.
For instance, in the case of using
clamped connections to the exist-

S P . O N D

ing steel, how do the authors pro-
pose to control corrosion between
the existing steel and the clamp?
As shown in Sketch 3 of the article,
the top clamp plate bears evenly
against the top of the existing an-
gles; however, in reality, it will
probably bear against the toe of the
angle, as the clamp bolts are tight-
ened. This creates a crevice for dirt
and moisture to accumulate and
start corrosion. If the sketch is to
scale, these corrosive products will
be approximately 3" to 4" from the
bolt, which will cause large prying
forces on the bolts. Whether the
bolts will fail or the plate curls will
depend on the thickness of the
clamping plate and the pitch of the
bolts.

Sincerely,
Ralph D. Watts, P.E.
North Island Engineering Ltd.
Comox, B.C., Canada

B N G R

Nils Olsson responds:

Figure 3 shows how the bottom
flange of the new cantilevers are
connected to the existing transverse
beams. In order to minimize the
connection to the existing girder,
the compression flange plate at the
bottom is only connected at mid-
span to the existing transverse
girder and only for unbalanced live
loading,.

For all symmetrical loading, the
new bottom flange is not connected
to the existing girder, but the exist-
ing girder is guiding the new flange
plate to prevent vertical or horizon-
tal buckling. The clamps, therefore,
connect only the side lugs, the rivet
head spacer plate, a filler plate and
a clamp plate; there is no force ex-
erted from the clamp plate to the
existing floor beam angles. It is nat-
ural that all elements prior to instal-
lation shall be properly painted.

FACT:

software survey.

“RAMSTEEL allowed us to meet
a very tight schedule with a
smaller, more efficient design
team. The savings in man hours
quickly paid for the cost of the

program.”
Nabth Youssef, 5.E., President,
Nabih Youssef & Associates, Inc. Los Angeles, CA

INTERGRATED ANALYSIS, DESIGN
AND DRAFTING OF STEEL BUILDINGS

For more information or an in-house
demonstration, call 800-726-7789
FAX 916-895-3544

RAM ANALYSIS
55 Independence Circle, Suite 201
Chico, CA 95926

RAMSTEEL was the highest rated of all Structural
Engineering Software on the market today according
to the 1992 Modern Steel Construction Magazine user

RAMSTEEL provides user interaction like

|

you've never seen before!
m“ . » -
® —

Break into the LRFD competitive edge with full
ASD vs. LRFD comparisons at the click of a button.
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Providing the
needed
column-free
space for an
airplane
maintenance
facility required
cantilevering
long-span steel
trusses 282’

By Jon C. Herrin, P.E.

hile it may never be seen
by most passengers,
American Airline’s latest

construction project may be its
most important.

The 780,000-sq.-ft. hangar/shop
building is the centerpiece of
American’s new maintenance and
engineering facility at the new Alli-
ance Airport (AFW) in Fort Worth
and is crucial in keeping the
airline’s fleet in the air. American’s
175-acre campus consists of the
hangar, eight other major build-
ings, and a variety of smaller struc-
tures totaling 1.7 million sq. ft.
Total cost for the base is $750 mil-
lion.

The facility functions as
American’s heavy “C” check base
for its fleet of Boeing 757, 767, and
Airbus aircraft. The Federal Avia-
tion Administration (FAA) manda-
tory heavy “C” check is performed
after every 5,000 flight hours, about
every 12 to 18 months for commer-
cial transport. The “C” check is ba-
sically a complete overhaul of the
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aircraft, with over 15,000 mechanic
man-hours spent on each aircraft.
Each aircraft is essentially stripped
down to the airframe, with items
such as engines, flaps, rudder, land-
ing gear, seats, etc., removed in the
hangar and inspected, repaired or
rebuilt as required in shops located
throughout the base. A normal “C”
check takes about 14 days.

Design Requirements

The hangar was required to ac-
commodate seven wide body air-
craft simultaneously, arranged
wing tip-to-wing tip, with sufficient
working clearance around each air-
craft. These requirements dictated a
high bay floor plate 1,275’ long-by-
282" deep, with a clear height inside
for the vertical stabilizer and bridge
cranes of 75’

Fifty years ago, the DC-3—with
an overall length of 65’ and a wing-
span of 94—was the workhorse of
the American airline industry.
Today, it's the DC-10 and MD-11,
each 182" long, 59’ tall and with a
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wingspan of 165", Fifty years from
now, who knows?

No Columns Along
1,275’ Opening

Providing a column-free clear
opening along the hangar doors
would alleviaFe concernsgthat fixed
objects such as columns along the
door opening would hinder future
operations. However, accomplish-
ing this meant that no columns
would be allowed along one of the
1,275' sides. The challenging de-
sign parameters were met by an in-
novative combination of 282'-long
cantilevered steel trusses sup-
fitralin . mprIw (epr comclin ported by reinforced and post-ten-
sioned concrete towers along the
back wall of the high bay space.

The high bay roof structure is
composed of seven bays of essen-
tially identical framing: 165’ span
trusses, with depths varying from
16" to 24', space 44’ on center, sup-
porting long span open web bar
joists. These bays of framing are
supported on wide flange columns
at each end of the 1,275 long
building, and by six identical canti-
levered box trusses along the inte-
rior of the building. The box
trusses are suspended from six
concrete towers measuring
25'x100" in plan, and rising to a
height of more than 160" above the
A R O ARy CoaprTI finish floor.

In addition to the customary de-
sign loads for the roof structure
(structure weight, roofin%mnd in-
sulation, catwalks, plumbing and
fire protection, and code required
roof live load), it was required to
support a 10-ton bridge crane in
s a1 each bay plus the weight of hang-
; T ing work docks serving the fuse-
lage and horizontal and vertical
i stabilizers. The cranes and docks
along impose a design load of
= 540,000 Ibs. per bay onto the roof
W structure.

Project architect was Corgan As-
sociates Architects, Dallas, and
structural engineer and prime con-
P i N ST SR sultant was L.A. Fuess Partners En-
gineers, Dallas. General contractor
was HCB/Walker Joint Venture
Dallas/Ft. Worth.

Structural Details
From a purely structural stand-
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point, the lightest, and therefore
most economical truss, has maxi-
mum depth at point of maximum
moment. It was imperative, then,
to obtain the maximum depth pos-
sible at the face of the concrete
towers.

The top of the concrete towers
was set at the maximum height al-
lowed by FAA standards with re-
gard to radar and instrument land-
ing guidelines. It was possible to
Hll)pt' the bottom chord of the truss
down over the nose of the aircraft
and the second floor mezzanine, so
that the bottom chord framed into
the towers at the fourth floor level,
providing a depth of 100" from the
point of support measured from
the top of the tension strut to the
bottom chord of the box section. At
that point, the depth between the
top and bottom chords is 20", and it
varies over its length from 16" deep
to 27" deep.

The top chord of the box section
is sloped from front to back at a
minimum of 12" per foot to pro-
vide the necessary roof drainage,
establishing the box depth and also
setting the depth of the 165" span
trusses in the orthogonal direction.

All trusses on the project are
composed of 14" wide flange sec-
tions turned with webs horizontal
for connection simplicity. Virtually
all 7,770 tons of structural steel on
the project, including all truss
members, is ASTM A572 Grade 50.
The largest individual truss mem-
ber is a W14x455 located on the
box truss bottom chord adjacent to
the tower. The box truss tension
struts are W36x328.

Tension Struts

Of utmost importance to the de-
sign and constructability of the
truss was the connection detail at
the top of the tension struts. The
design force in each tension strut is
2,400 kips, which must be transmit-
ted to the concrete tower at a joint
in which three concrete members
intersect. The joint contains a total
of 76 #11 reinforcing bars converg-
ing from three directions, plus
eight 334" diameter corrugated
ducts in the diagonal concrete
member housing a total of 96 0.6",
270 ksi post-tensioning strands,

SHOP DETAILS

THE EASY WAy

Beams, Columns, Plans, Elevations, Stairs, |
Handrail, Grating Layout, Ladders, Bracing, Roof
Frames, Floor Frames, Kickers, Hangers, Relieving
angles, Rool angles, Pipe racks, Breeching supports,
Stack framing, Access platforms, Gussets, Tubes,

or anything else you can fabricate.

|
T'russes, Towers ‘

without using a pencil.

% want to get rid of your per

il wo can show you how

COMPUTER DETAILING CORPORATION |

A neroice cor

tor gimel tawic

1310 Industrial Bivd. ,

atney and detaie

Southampton, PA 18966 |

215-355-6003 1

FREE!'  FREE!

CONTINUOUS BEAM ANALYSIS PROGRAM

That's right, for just a nominal charge to cover materials
and handling ($19), we will send you our powerful
CONTBEAM program. This is our fullblown CONTBEAM,
not a watered-down version. How can we possibly afford
to do this? It is because we are convinced that once
you've tried our software, you will be back for more. You
will also receive all required documentation, as well as
a catalog for our 100+ programs for concrete, masonry,
steel, timber and post-tensioned concrete design,
including design and graphics modules for CONTBEAM.
Our programs are developed to run on IBM-PC, -XT, -AT,
PS2 and most compatibles.

CONTBEAM analyzes continuous beams having up to 20
spans. Girder moments and shears are computed and
may include the effects of up to 100 loadings alternate-
bay live loadings and live load reductions, Defletions are
computed at the span tenth points using Newmark's
numerical integration method.

Also, you will be sent a free copy of "CONTBEAM/TALK", SAl's fast, casy, and powerful

INTERACTIVE software module for CONTBEAM programs.

This “add-on” TALK module

allows users to greatly speed up input preparation and problem reruns. The CONTBEAM/
TALK module is menu-driven, has a spreadsheet format, and many on-screen help features.
Also included are a built-in text editor, and error checking.

Graphics software "GCONBEAM", is available for CONTBEAM. GCONBEAM allows enginecers
to obtain detailed graphical moment, shear, and deflection diagrams for the CONTBEAM

analyses.

THE MOST PRODUCTIVE STRUCTURAL DESIGN SOFTWARE SINCE 1966

[ YES, Please send me free CONTBEAM ($19 to cover materials and handling)

(Offer valid n the UV S A and Canasds only, expures uly 11 1060) |
NAME COMPANY
STRUCTURAL i e . ——
ANALYSIS, INC. CITY /STATE/ZIP - = i
666 ssi::;';’(; Hwy PHONE = [ MASTERCARD [ visa
ACCT.NO EXP DATE - CJCHECK ENCLOSED

Boca Roton, FL 33432
(407) 394-4257
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Calvary Chioch m Charloge, Nowth
Carolina seats 6,200 peopie




H SAVE MORE THAN SOULS.

Seating 6,200 people, Calvary Church is, in a
\mrd. big. Which meant building the Charlotte,
North Carolina structure required exceptional
stewardship in order to keep costs down. And
we were delighted to be part of the solution. Our
super long span joists were ideal for constructing
the beautiful sanctuary And they were far more
economical than using steel trusses or a ntfld frame.

Whats more, our joists §
were simple o erect Two 1§
sections were easily
bolted together on the
]Ob site to create |0Lsth as
long as 172"

The architect and ———s
structural engineer on the pm]cct bnth lmd prev-
ious experience working with Vulcraft, and they
had every faith in our performance. They knew
they could count on us for on-time delivery; joists
that fit, and a solution to any problem that might
arise during construction. As a result, they came
to us not only for our long span joists, but also
for 250,000 square feet of steel roof and floor deck.

Wed like to show you howwe can help with your
jobs, too, and save more than you might imagine.
So contact any of the plants listed below or see

Saeets 05100/VUL and 05300/VUL




plus various other ties and confine-
ment reinforcing.

TYPICALS o e . " .
4 SIESOET X Z 7V A With careful design and dimen-
IPRP A : L\_ sioning of the reinforcing steel and .
i dIRIl H{L— post-tensioning, it was possible to
wr 5\\ ZdR IR Ly provide for 20 212"-diameter an-
M H WAL chor bolts to SWport the 2,400 kip
Sk A . | tension force. The 12'-long, ASTM
/r)\lw e = ey :
| TH T T N A193-B7 bolts bear on a 4"-thick
. PinA h u Y 1 v A H steel bearing plate on the back side
‘ I A r{ S i I of fll_}f a‘Jjncrete rlnert?be A ‘“Ed
A A I e ES[gn Oad 1s transmi
Bdd} /j | ._:.. dd from the W36x328 tension strut to
diP % dia the bolts through a 412 ton weld-
wsee vax 1A B AL ment composed primarily of 3"-
¥ 1o DINETER AN/ 1 AA and 4"-thick plates. All plates in the
Sl Y. patgrdInm. fi Idment are fine grained, sili
(e YU |, 1 UK weldment are fine grained, silicon
| 1% Blwien—_ W f d killed, 50 ksi steel to allow for the
L Ty /Y2 24 9 required complete penetration
1Ga nsioE DimeTER— 7 e groove welds. All welding on the
| = assembly was performed in the
| // v | shop. A 10"-diameter, 50 ksi steel
Wi6x378 - Vg CLR. 1 | 4 3 X .

TYPTCAL pin provides the connection be-
tween the wide flange strut and
weldment.

Correct location of the anchor
SECTION @ 10" PIN bolts was assured through the use

of a shop welded steel pipe sleeve

: SAVE TIME AND MONEY
Structural Material Sorter Ver. 4.0 CALCULATE CONNECTIONS
with CONNECT " version 35

TN, IS SIS SOTLO Sonie Software and Data Base
A series of programs et 3 = for IBM PCs and Compatibles

Proven t , moderate pric
deslqned to help oven, easy to-use, moderate price

DETAILERS, STRUCTURAL ENGINEERS

steel fabricators ciufm:; design, document, check:
or

manage material. SR "\ Free Demo Kit! )

Framed Beam Connections
Seated Beam Connections
Eccentric Connections

Red e | Connections in Tension
uces r — Increases accuracy. 1
Automatically computes weights, surface Moment Connections

areas, bolt counts and lineal totals, ‘Hip and Valley Details

Quickly sorts lists into proper order. Oblique bracing with Setbacks

Produces optimum length-cutting lists from Web Stiffeners

in-house stock, vendor's stock or the best Triangulation

combination of each. d

Provides shipping lists based on piece- ana more. ]

mark sequence. Print a hard copy of calculations

Tallies material costs, shop hours and field andfor save on disk.

hours for easy estimating.

Uses simplified terms so non-tech person- Updated to AISC 9th Ed.

nel can operate with ease.

External Data Interface can import existing Demo package available.

computer-based material lists. Write or call today:

Call today for a FREE demo kit, including

the full system's operator's manuall Hess Technical Services
E.JE. INDUSTRIES. INC. 2389 Mill Grove Road

Pittsburgh, PA 15241

COMPUTER SOFTWARE FOR STEEL PROFESSIONALS (412) 831-2010 or (412) 833-7525

287 Dewey Avenue Washington, PA 15301 (800) 321-3955

24 / Modern Steel Construction / May 1992




assembly that was positioned in the
forms and cast within the concrete

beam at the peak of the tower. The
. plates on each end of the embed-
ded assembly were match drilled
with the bearing plate and weld-
ment to assure proper fit-up in the
field. In addition, varying thick-
nesses of finger shim plates were
used between the weldment and
the face of concrete to allow for
erection tolerances and elevation
adjustment of the truss.

The compression connection to
the tower at the bottom chord is ac-
complished through a similar
weldment and 10" pin. The face of
the concrete at this location is cast
such that the resultant truss force is
orthogonal to the concrete. After
final adjustment of the truss, the
base plate was grouted with high- The inside of American Airline’s new maintenance and engineering facility is
strength, non-shrink grout. designed without columns to accommodate even the largest aircraft. The roof structure

The cantilevered truss was ana- can support 540,000 Ibs. per bay.
lyzed and designed with a three di-
mensional computer model using
STAAD-III from Research Engi-
neers and Intergraph’s Micasplus.

® WHEN YOU BUY ST. LOUIS,
YOU BUY AMERICAN!

AND YOU GET: « FULL TRACEABILITY
* LOT CONTROL
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)
»,
A-325 A-325

1 Type 3

ST. LOUIS SCREW & BOLT COMPAN

oge sivecs 6900 N. Broadway * St. Louis, MO 63147 @
E’ﬁ,’“"”“ (314) 389-7500 » 1-800-237-7059 * Fax (314) 389-7510 W

NETITUTE .
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Great care was taken during the design and erection of the steel members. The erector,
Derr Construction Co., lifted the box section in three parts and provided three sets of
shoring towers to temporarily support the box sections prior to adding the tension struts.

SITUATION: .
Your project needs cost-effective
fireproofing, thermal insulation
or acoustical control.
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The 3D analysis was required to
accurately model the affect of un-
balanced loading on the box sec-
tion, such as full dock and crane
load on one bay and none on the
adjacent bay. Calculated deflection
at the tip of the cantilever due to
all loads is 17"; 7" on this was cam-
bered out during fabrication and
erection. Erector was AISC-mem-
ber Derr Construction Company.

150,000 Bolts

The project required 800,000
drilled bolt holes and 150,000 high-
strength bolts. All trusses were
field bolted using A325 or A490
bolts of various sizes, in bearing
connections. Both halves of each
cantilever truss, and all 165" span
trusses were required to be com-
pletely assembled in the shop to
assure proper fit-up in the field.
Trusses were shipped knocked-
down and re-assembled in the field
prior to lifting.

Each cantilevered truss was
fully erected and adjusted to the

ECOM SES™
Structural Expert Series

+ Written by Practicing
Engineers

+ Over 1,800 Installations

+ 18 Years Experience

2D and 3D Frame Analysis

Steel Beam/Column Design
Composite Steel Design

Concrete Design

Now available on UNIX

for Sun and IBM RS/6000

For a FREE DOS Demo
call 414-365-2100

ECOM Associates, Inc.
8324 N. Steven Rd.
Milwaukee, WI 53223




proper tip elevation prior to begin-
ning erection of the simple trusses
in the adjacent bays.

In addition to the final cantile-
vered configuration, the truss was
designed to be supported during
erection at a point directly beneath
the intersection of the box section
and the tension struts. Derr elected
to lift the box section in three sec-
tions and provided three sets of
shoring towers to temporarily sup-
port the box sections prior to add-
ing the tension struts.

After all connections were com-
plete, two sets of shoring towers
were lowered and the truss was
adjusted by jacking at the location
described previously. After the
necessary shim stack thickness at
the upper tension strut connection
was achieved, providing the
proper tip elevation, the anchor
bolts were tightened and the jack-
ing towers removed.

A series of horizontal X-braces
at the bottom chord level provides
the diaphragm required for stabil-

The All New

Jobber 111

Dimensional Calculator
The Calculator that does it All !

Acrual Size 3 114 "x 5 112 "x 318 *

ity and lateral forces. Composed of
field bolted double angles, these el-
ements transfer lateral forces to the
concrete towers and vertical steel
X-braces located in the end walls.

The shop and office area along
the back of the hangar building be-
tween concrete towers contains
300,000 sq. ft. of composite steel
floors. All framing is with ASTM
A572 Grade 50 steel. Design live
load for these floors is a hefty 250

sf.

g The hangar doors for this project
consist of eight independently op-
erated sections, each 75 tall and
159" wide. They are electrically op-
erated, motor driven, and run
along crane rails embedded into
the floor slab. The telescoping
roller guides at the top of each door
leaf allow for the vertical deflection
of the roof structure and transmit
lateral forces to the bottom chord
diaphragm framing,.

The roofing of the building is a
standing seam metal roofing over
rigid insulation and a base steel

deck. Specially designed light
gauge metal Z purlins nest into the
base deck flutes and are screwed
directly into the bar joist top chord.
The standing seam panels are at-
tached to the top flange of the Z
purlins as in a “normal” metal roof-
ing application. The base steel deck,
which is a standard 22 gauge roof
deck, provided a working platform
for the roofing contractor and neat,
durable finish ceiling. The standing
seam panels were field rolled to
lengths required in order to elimi-
nate end laps in the panels. Maxi-
mum sheet length is 200",

Design of the hangar facility
began in August 1989, with con-
struction commencing in March
1990. American Airlines began ser-
vicing aircraft in the facility in Oc-
tober 1991.

Jon C. Herrin, P.E., is a princi-
palfvice president with L.A. Fuess
Partners Inc., a structural engineering
firm headquartered in Dallas. ¥
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Long-Span
Performance

Steel trusses clear-spanning 287’
create the wide-open space needed
for a combined basketball
arena/performance center

By Donald W. Hoffmann, P.E.
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Ithough the original design
of the Ervin J. Nutter Cen-
ter—which allowed the ar-

chitecture to reflect the building’s
structural design—proved too ex-
pensive, the engineers still man-
aged to maintain the desired ap-
pearance by incorporating a more
conventional-—and more economi-
cal—steel frame.

The original framing concept for
the new athletic and performance
center at Wright State University
near Dayton, OH, featured a space
truss system known as a Takanaka
Truss. The shape of this system has
its top chords in a direction of 45
degrees to its bottom chords and
its first diagonal slopes inward and
upward to the top chord creating a
mansard-type roof shape. The ge-
ometry of the Takanaka Truss es-
tablished the perimeter mansard
roof profile and dictated the main
column locations. In addition, the
entire design of the seating and
aisle layout (10,500 seats for basket-
ball; 13,000 for performances) was
based on this geometry.

But what started as a wonderful
blending of architecture and engi-
neering proved too expensive;
when the roof structure was bid,
the cost exceeded budget by $I
million. Fortunately, a redesign
using conventional linear trusses
and other conventional steel fram-
ing allowed the project to come in
on budget.

The redesign used four main
trusses varying in depth up to 30
and clear spanning 287" across the
arena. Sub-trusses spanning 62'
and 105" frame between the main
trusses. Metal deck and bar joists
frame between the sub-trusses.

The center, which opened late in
1990, includes physical education
and athletic facilities. Auxiliary
gymnasiums and an indoor run-
ning track provide recreational fa-
cilities for the student body. KZF
Incorporated, headquartered in
Cincinnati, was the prime architect
and engineer. Construction man-
ager was Shook Building Group,
Dayton.

Structural Challenges

Since the original Takanaka sys-
tem established the roof profile




and column locations, KZF engi-
neers had a structural challenge to
adapt a conventional system to fit
the mansard sloped roof design. In
order to maintain the architectural
design—a truncated pyramid with
clipped corners—the structural en-
gineers designed a perimeter space
truss around the edges of the roof
to support both gravity and lateral
loads with spans of as much as
172". The perimeter space truss was
designed to fit the architectural
profile and provided the needed
three-dimensional stiffness to sta-
bilize the main roof trusses.

In addition to the roof truss
dead load, the design roof live load
consisted of snow load and an ad-
ditional 20 psf for miscellaneous
loadings—primarily the lighting,
event rigging, sound and catwalk
systems. The lateral loads used
were based upon a wind speed of
90 mph, exposure “C” and Zone 2
seismic loadings.

Spherical bearings were used to
accommodate the truss end rota-
tions and to uniformly distribute
the truss reactions. The lateral
forces from wind and earthquake
are distributed to two columns on
the north wall and two columns on
the east wall. At these four loca-
tions, guided slide bearings trans-
fer the lateral thrust to concrete col-
umns in one direction while
allowing the bearing to slide in the
other.

The four remaining truss reac-
tions are supported by unguided
or free-floating slide bearings,
which theoretically transfer no lat-
eral load to the column tops, except
for the friction of the slide bearing.
The temperature effects on a struc-
ture of this size required provisions
to accommodate 4" of movement
by the slide bearing,.

Jumbo Sections

For the truss design, the top and
bottom chords used W40 jumbo
wide flange sections turned hori-
zontally. The weight ranged from
167 Ibs to 531 Ibs per linear foot.

Dual gusset plates were con-
nected to the outside face of the
flanges to essentially form a
through truss, which was used as
part of the catwalk system. This

Top photo courtesy of Wright State University; others by Greg Girard
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chord orientation allowed for two
reasonably light diagonal web truss
members connecting the top to bot-
tom chords. An additional benefit
was a very stiff truss in the pl.me of
the truss, a major benefit during the
erection of the truss. Prime steel
fabricator on the project was AISC-
member Carter Steel & Fabricating
Co. and steel erector was AISC-
member John Beasley Co

Pre-Assembled In The Shop

All of the major truss compo-
nents were \}'m].‘ assembled to
avoid the problem of member fit-
up when dealing with such large
members. A combination of pre-
punching and shop drilling of the
bolt holes as the components were
assembled insured a good fit. The
trusses were then partially disas-

The mansard-style roof shape reflects the original structural design of the center sembled, as needed, for -h|pp|n;_,
When that system proved too expensive, the engineers switched to a more conventional The main trusses were assem-
steel system but managed to still keep the aesthetically desirable roof shape. Photo by Greg  bled in thirds on the ground. Each
Girard 40- to 60-ton section was then lifted

into position. The outer portions
were suspended from a guyed “gin

1 RISA-2D

Rapid Interactive Structural Analysis
Two Dimensional

000
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of the industry’s hardest working automated steel
fabrication management program will be unveiled
at the AISC Conterence in Las Vegas on June 3.
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P.O. Box 11¢ Jackson, MS 39215« 601-932-2760 * Fax 601-939-9359
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pole” and the center section lifted
in place. The sub-trusses, which
also act as bracing for the main
truss, were then framed into the
main trusses. These sub-trusses
were not pre-assembled in the
shop, but were assembled on the
ground and lifted into position.

The perimeter edge space
trusses proved to be the most time-
consuming design portion of the
roof system. Assisted by a com-
puter, analysis of the design was
fairly straight-forward, though still
time consuming. Analysis was per-
formed using Structural Analysis
Inc.” (SAD) “Space” and “Plane”
programs.

Detailing the joints presented a
unique challenge. A joint with the
axis of all members framing to a
single concurrent point was physi-
cally impossible to construct.
Therefore, a few of the members
had to be offset from their theoreti-
cal alignment and the eccentric
forces resolved with the addition of
joint stiffeners. More than 400 fab-

The Best Selling
Civil/Structural Program Since 1987

ANALYSIS

* 2D/3D Frame ! Truss / Plate / Shell
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frequency calculations
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* Design details can be output to AUTOCAD
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SATISFACTION GUARANTEED*
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Supports DOS/OS2 operation systems

“Ask for a brochure today!"
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The Ervin |. Nutter Center at Wright State University is a combined sports and
entertainment center. It seats 10,500 for basketball games and 13,000 for concerts and
also includes auxiliary gymnasiums and a running track. Photo by Gordon Morioka.
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rication drawings were needed to
detail the complex roof system.

Lateral Loads

The transfer of lateral loads from
the roof system to the supporting
columns and foundations pre-
sented the challenge of dealing
with 250 kips of lateral load ap-
plied to the top of a 6'-diameter
cantilevered column 50" above the
concourse level. Two stability col-
umns were located on the east end
of the arena and extend an addi-
tional 35 to the arena floor. The
stability for these columns was
provided by a diaphragm link to a
nearby concrete stair/elevator
tower.

However, this bracing arrange-
ment produced unexpected design
problems when the effect of a long
cantilever and a short back span
were analyzed. The “PRYBAR” ef-
fect magnified the 250 kip horizon-
tal load at the column top to ap-
proximately 800 kips just above the
concourse level.

To provide the needed stability
a pair of W36x260 beams were en-
cased within the 6’ diameter con-
crete arena columns. Also, a hori-
zontal steel transfer truss cast
within a concrete diaphragm slab
was used to transfer the loads to
the stair/elevator “shear” towers.
These towers provided the
east/west stability not only for the
arena roof but also for the adjacent
academic wing and auxiliary gym.

The auxiliary gym is 120" x 240
with a 33'-10" clear height. Long
span joist girders span the 120°,
spaced at 20" centers. The depth of
the joist girder varied from 7' at the
low end to 9° at the high end.
Around the perimeter of the auxil-
iary gym, a 9-wide banked run-
ning track was suspended from the
roof girders.

The academic wing is a 3-story
structure  with appmxlmalclv
35,000 sq. ft. per floor. It was
framed with conventional compos-
ite beam and column construction.

Donald Hoffmann, P.E., is a senior
project structural engineer with KZF,
Incorporated, a multi-discipline design

and consulting firm in Cincinnati. |
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A pyramid
proved the ideal
structure for a
rain forest exhibit

By Ali Haris, S.E., Ph.D., and lan
Robertson, P.E., Ph.D.
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l"l “The latest addition to an edu-
cation/conference center on
Galveston  Island  along
Texas’ Gulf Coast is a lush rain for-
est housed in a steel-and-glass pyr-
amid.

The 142-acre Moody Gardens, a
non-profit complex of educational,
physical treatment and entertain-
ment attractions, is in its sixth year
of a 20-year master plan and al-
ready boasts a convention/confer-
ence center, an animal contact facil-
ity used for both physical therapy
and children’s education, an eques-
trian arena used for physical ther-
apy, plus the only white sand
beach along the Texas coast.

The new rain forest exhibit,
which is currently under construc-
tion, is expected to be the
complex’s most spectacular project
to date. It will include displays of a
wide variety of tropical flora, ex-
otic fish in fresh water tanks and
ponds, a Mayan ruin, a Japanese
tea house, a series of waterfalls cas-
cading from a man-made moun-
tain, and a 2D/3D IMAX theater in
a companion visitor's center. The
entire one-acre exhibit will be
housed in a 100'-tall pyramidal
glass-and-steel enclosure.

The pyramid shape was selected
for its superior structural economy
and inherent stiffness under the

L -

120 mph hurricane winds common
along the Texas coast. In addition,
the pyramid provides sufficient
height near the center to accommo-
date large tropical trees.

Structural engineer Walter P.
Moore and Associates, Inc., and ar-
chitect Morris * Architects, both of
Houston, collaborated to effectively
blend the efficiency of the pyrami-
dal structure with the stringent
functional criteria of the unique ex-
hibit. As the design dl.‘\’t‘lnped. a
third team member, the Houston
office of construction manager
Gilbane Building Co., provided
analyses to confirm the economy
and constructability of the struc-
tural system.

Analysis And Design

The structural frame consists of
steel trusses with welded pipe
members and steel tube purlins
supporting sloping glass cladding,.
Pipe sections were used for truss el-
ements and tube sections for pur-
lins to minimize the effective size of
all members, thereby allowing the
maximum amount of sunlight into
the rain forest exhibit. Likewise,
welded connections minimized the
size of gusset plates, which also re-
duced shadowing,

To assure a comprehensive anal-
ysis, the structure was analyzed
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A center erection tower and four red
gin poles supported the ridge trusses
during erection. Additionally, the center
erection tower supported the apex
connection as each quadrant fo the
pyramid was erected. These supports were
removed after all bolted connections were
torqued. Pictured on the opposite page is
the side truss-to-ridge truss top chord
connection. Pipe stubs projecting from
ridge trusses simplified connection of side
trusses and belt beams. The slip-critical
high-strength bolts were torqued prior to
final cleaning and painting with a special
corrosion resistant white coating. The
simplicity of the truss connections helped
to speed the erection process. The majority
of the 310-ton structure was erected in
Just 45 days.

with a three-dimensional computer

model using the SAP90 program

from Computers & Structures, Inc.

The following basic load condi-

tions were considered:

* Dead loads including the weight
of the steel structure;

» Live loads on the sloping sur-
faces;

* Wind loads along each orthogo-
nal axis and along the principle
diagonal axes;

*» A thermal differential of 0 to 140
degree F;

*» Lateral bracing forces in the
plane of the top chord of the
trusses (which are equal to the
forces required to provide second
order lateral bracing of the
chords).

Wind loads from three sources
were considered: the 1985 Standard
Building Code with 140 mph basic
wind speed; results of a boundary
layer wind tunnel test with 120
mph basic wind speed; and Build-
ing Code for Windstorm Resistant
Construction by the Texas Catastro-
phe Property Insurance Associa-
tion. Interestingly, the wind design
criteria required by the insurance
carrier was the most stringent and
hence controlled the majority of
the design.

The basic loading conditions
generated 35 possible load combi-
nations for analysis. Since the
SAP90 post-processor provides
only a design check, the engineers
developed a customized post-pro-




cessor to retrieve output files from
the SAP90 runs and rapidly per-
form the load combinations. In ad-
dition, the post-processor program

accomplished  three

tasks:

* For each element, it produced a
member design to satisfy each
load combination;

* For any specific structural steel
size specified by the designers, it
produced a code design check;

* To develop forces for connection
and foundation designs, it pro-
duced sets of axial loads, mo-
ments, and shears corresponding
to load combinations that pro-
duced the maximum (or worst)
combinations of axial load and
moment.

By harnessing the power of the
customized post-processor, the de-
signers accurately analyzed the en-
tire structure and designed every
element for the 35 load combina-
tions. The result is an efficient and
economical structure with a total
weight of 310 tons (or 15.5 psf
based on the area of the 200" square
base). The post-processor also al-
lowed the designers to utilize a
range of readily available pipe and
tube sizes.

important

Design Results

The major supporting elements
of the superstructure are four pri-
mary ndbe trusses, each 173" long
and 10°-2" deep. The trusses meet
at the apex of the pyramid as

shown in Figure 3. The trusses sup-
port—and are braced by—26 inter-
secting side trusses that vary in
length from 35’ to 106. The §-10"
deep side trusses are located at al-
ternate chord panel points along
the primary trusses.

Pipe elements ranging from
standard 10"-diameter pipes to
extra-strong  12"-diameter pipes
were specified for the truss top and
bottom chords, while 5" diameter
pipes in strengths of standard,
extra-strong and double extra-
strong were used for the diagonal
web members. Tube purlins, typi-
cally 10" square, span between side
truss top chords. The purlin sizes
were increased to 12" square to
take bracing forces at each of the
circumferential bracing belts.

Structural steel fabricator on the
project was AISC-member Rich-
mond Steel, while the tubes were
supplied by AISC-member Welded
Tube Co. of America and the pipes
were supplied by Saginaw Pipe
Co.

The pyramidal structural system
performs efficiently, but with a few
peculiarities and special design
challenges. With the recent design
experience of a major pyramid-
shaped roof structure (“The Great
American Pyramid, Memphis,
TN,” see June 1991 Modern Steel
Construction) as background, the
design team was able to anticipate
and economically resolve these
challenges, the most critical of

YOU'LLBE
AMAZED AT
WHAT YOU

DRAW

FROM OUR

EXPERIENCE.

CADVisions, in conjunction with
Burchfield Detailing, has been a
leader in developing CAD
solutions for the A/E/C industry
since 1989,

Our experience provides you
with advanced software and
hardware products, service,
support and professional training.
Our products provide the best
CAD solutions for architects,
engineers, fabricators and
detailers. Our advantages are
imperial or metric dimensioning;
steel database for AISC, CISC,
DIN and BS4 standards; plus
much more.

CADVisions is an authorized
dealer and training center for
Softdesk and is an authorized
dealer for AutoCAD*,

a AdCADD™ Structural

Designer Series by Softdesk

» The Modeler

» Plans & Elevations

» Sections & Details

The Steel Detailer
« Combined with AutoCAD

for a powerful, intuitive solu-

tion for A/E/C professionals

For an experienced vision into
structural software technology
call on CADVisions today.

2200 North Lamar, Suite 104

Dallas, Texas 75202
214 720-2023, FAX 214 720-0617
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"“SDI MANUAL OF
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uammmmwmmm
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STEEL DECK INSTITUTE
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Shown above is the start of the glazing mullion installation at the base of the pyramid.

which are discussed below,

Connection Design

To simplify erection, all field
connections were designed with
slip-critical bolts in oversized or
slotted holes. The typical connec-
tion detail at the joint where the
side trusses intersect the ridge
trusses is shown in Figures 2 and 4.

To streamline mating of the
pieces, a pipe stub with circular
end plate and two projecting per-
pendicular gusset plates was shop-
welded to the top chord of the
ridge truss chord at each joint. The
horizontal gusset plate was split in
a dovetail to accept a similar set of
interlocking gussets on the side
truss. The top and bottom connec-
tions on each truss were slipped

| into position simultaneously.

The connections were designed
to resist large simultaneous axial
loads, bi-axial bending, and shear.

Thermal Behavior

The key structural elements in
the pyramid system are the four
primary ridge trusses, which are
predominantly loaded in axial
compression. Each of the four ridge
trusses is braced at alternate panel
points by smaller side trusses and
horizontal tube members acting as
belts around the structure (see Fig-
ure 1). The horizontal belt mem-

bers are subject to significant axial
loads, both in tension and compres-
sion.

Near the base of the pyramid,
where the belt members are longest
and subject to the highest end con-
straint, the stresses due to tempera-
ture extremes are significant. To re-
solve this concern, the first line of
belts above the ground were de-
tailed with releases at one end of
each member to allow axial slip
movement. To compensate for the
loss of lateral stiffness that these
slip connections created, a series of
" rod X-braces was added in the
plane of the sloping wall (see Fig-
ure 1).

Settlement Sensitivity

Any pyramidal structure is in-
herently sensitive to differential
settlement of the supports. Even
relatively modest settlement of one
truss support may reduce that
truss’ axial load significantly and
increase the loads at the adjacent
trusses. The resulting redistribution
of forces can overstress other ele-
ments. In response, a very stiff sys-
tem of deep pile foundations was
utilized on the Rain Forest Pyramid
to limit the maximum expected dif-
ferential settlements to less than
0.25".

Field connections between the
trusses, as well as for purlin-to-
truss connections, were detailed




with high-strength A325 bolts. The
purlin-to-truss connections in par-
ticular were detailed to minimize
joint size, which both simplified

erection and reduces

shading,.

sunlight

Construction Issues

Differing support locations and
lateral bracing of individual mem-
bers during erection make ade-
quate erection analysis important
for any long-span roof structure.
Because the pyramid is so effi-
cient—and hence individual mem-
ber sizes are relatively small—erec-
tion concerns are particularly
important. As a result, the design-
ers fully analyzed the structure for
each phase of construction with
construction loads and temporary
erection towers in place. In addi-
tion, the erection scheme was fully
developed and described on the

contract drawings.

The steel erector, Peterson
Brothers Steel Erection, Co., fol-
lowed the specified erection

scheme and sequence very closely.
A guyed erection tower was placed
at the center of the structure to
support the top of the ridge
trusses. Four secondary gin poles
were placed near the mid-span of
each of the ridge trusses. Since the
ridge trusses were designed as pre-
dominantly axially-loaded mem-
bers, a temporary support near
mid-span was necessary to prevent
flexural overstresses and reduce
deflections due to self-weight prior
to completion of all erection and
the resultant efficient pyramid be-
havior.

Pipes and tubes
were used to
minimize the size of
the steel members
and therefore
maximize the
amount of light
streaming through
the glass walls of
the Rain Forest
Pyramid at Moody
Gardens on
Galveston [sland,

i ph, &

Several pre-erection meetings
were held between the structural
engineer, fabricator and construc-
tion manager to work out all as-
pects of steel fabrication, detailing
and erection. As a result of the
careful planning and detailing of
this structure, the erection pro-
gressed very smoothly, requiring
only 1¥2 months to install all
trusses and the majority of the
purlins. Completion of the slip
critical bolted connections contin-
ued for another month before the
erection towers were removed,
and deflection at the apex of the
pyramid was even less than the 12"
expected.

After erection, the structural
members and connections were
cleaned and painted white with a
high quality exterior coating sys-
tem from DeVoe Coating Co. to
prevent corrosion and improve
light reflection.

The project is scheduled for
completion in Spring, 1993. It suc-
cessfully blends the economy of
structural steel with the efficiency
of the pyramid shape to create a
graceful structure. Welded steel
pipe trusses and tube purlins sat-
isty all of the architectural and
structural requirements, including
resisting hurricane winds and
minimizing shading.

Ali A.K. Haris, S.E., Ph.D., is a
vice president and lan Robertson,
P.E., Ph.D., is an associate with Wal-
ter P. Moore and Associates, Inc., a
leading structural and civil engineer-
ing firm headquartered in Houston. I

Joist
inTime!

The new 5JI 1992 catalogue
for steel joists and joist

It's bigger and better than
ever before, making it even
easier to specify and use steel
Joists and joist girders.

All 1992 revisions are listed in
front so changes can be reviewed
quickly and easily. And the
section on fire-resistive assemblies
has been expanded and
completely revised. It now lists
criteria for using K-Series Joists in
an assembly and includes a
simple, five-step procedure for
selecting the proper and most
economical joist. In addition, the
catalogue lists over 70 floor and
roof assemblies, with specific UL
designations. You'll find specs for
the welding of Longspan Joists,
Deep Longspan Joists, Joist
Girders and much, much more.

Order yours today. It's joist
what you needed.

1992 EDITION!

Standard Specifications, Load Tables
and Weight Tables for Steel Joists and
Jolst Girders. §10.00 per copy.

Number of copies:

VIDEO
SEMINAR
AVAILADLE.

This 28-minute leaming tool shows how
to specify the right steel jolist for each
job, quickly and corectly. $34.95
charge includes all shipping.

Managing Director

Steel Joist Institute
Division A4

1205 48th Avenue North
Myrtle Deach, 5C 29577

Totalenclosed .
Payment includes first class
postage and handling and
must accompany order.
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Spray-Applled
Fireproofing

laze-Shield I1 is the latest offer-

ing in Isolatek International’s
line of spray-applied fireproofing.
The pneumatically-applied product
offers quick-and-easy on-site appli-
cation with a minimal amount of
water, which translates into a fast
drying time. Plus, this latest intro-
duction features a higher density
and greater bond and compression
strengths then earlier products. The
fireproofing material adapts to any
contour and can be applied to hard-
to-reach places without the need for
scaffolding. Required thickness for
a four hour rating on floor/ceilings,
beams, bar joists, columns and
roof /ceiling constructions can be
reached in just one application
pass.

For more information, contact:
Isolatek International, 41 Furnace
St., Stanhope, NJ 07874 (201) 347-
1200; FAX (201) 347-9170.

Cementitious
Fireproofing

Munokotc cementitious fire-
proofing from Grace Con-
struction Products is ideal for inte-
rior and exterior structural steel.
The product is spray-applied but
bonds tenaciously—even in 2,000
degree F. fires. A wide range of for-
mulations are available for specific
applications—interior; heavy traffic
and high humidity; high impact;
acoustical plaster; and over poly-

styrene and urethane foam for
freezers and cold rooms.

Contact: Becky DeWitt, Grace
Construction Products, 62
Whittemore Ave., Cambridge, MA
02140 (617) 876-1400.
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Architectural
Fireproofing

A new low-density, cementi-
tious fireproofing material,
Pyrolite 1, has been introducted to
the architectural market by the Fire-
proofing Division of Carboline
Company. The spray-applied mate-
rial is ideal for a wide variety of ap-
plications, including office build-
ings, parking garages, abatement
respray, airport terminals, pharma-

ceutical plants, shopping centers |

and warehouses. The material is
80% lighter than concrete, which re-
duces structural loading while still
providing up to four hours of rated
fire protection on columns and
beams and two hours on deck as-
semblies. The single-package prod-
uct is mixed with water on the job
site and is asbestos-free and chlo-
ride-free.

For more information, contact:
Mitch Braun, Marketing Services |
Manager, Carboline Co., 350 Han-
ley Industrial Court, St. Louis, MO
63144 (314) 644-1100; FAX (314)
644-4617.

Joint Sealant

ensil 300 Firestop Joint Sealant
from GE Silicones is a one-part,
neutral-cure sealant for joints that
have high movement and require
fire ratings in accordance with UL
1479 and ASTM ES814. The system is
designed to help limit the spread of
flame, smoke, toxic fumes and wter
during fires.
Contact: GE Silicones, Inquiry
Handling Service—PR#CONST-06-

91, P.O. Box 330, Poestenkill, NY
12140.
Intumescent Coatings

wide range of fireproofing
materials are available from
Textron Specialty Materials. The
Chartek family of intumescent
epoxy fireproofing materials are
easily applied and offer long-last-
ing corrosion protection as well as
fire protection. Chartek 59 was the |
first fireproofing coating material in
the industry to achieve UL listing |

PRORY OIS

for exterior use. Coroc Il Panels are
designed as an alternative to con-
crete for steel protection on indus-
trial applications and are specially
rated for rapid temperature rises.

For more information, contact:
Lisa Seidel, Sales & Marketing Co-
ordinator, Fire Protection Systems,
Textron Specialty Materials, 2 In-
dustrial Ave., Lowell, MA 01851
(508) 452-8961; (508) 454-5619.

STEMFIRE |

STEMFIRE determines safe and economical |
fire protection for steel beams, columns, and

| trusses. STEMFIRE is based on rational

procedures developed by AlSI which extend

the published UL fire resistive designs to

other possible rolled structural shapes and

common protection material requirements. |
For a required fire rating STEMFIRE |
determines the minimum spray-on thickness |
for various rolled shapes as well as the |

|dhgmtnnewmvgiopepnmxﬂmlw|
trusses. This methodol hrmgrﬁmdby

' UL and has been adop!ed by the three
| national model building codes in the USA.

|

| The software database contains all pertinent

steel shapes and many listed UL Fire
Resistance Directory construction details and

fire ratings. In this manner, user search

time is minimized and the design and
| checking of steel fire protection is
optimized. Hence, STEMFIRE is easy to use
with little input effort to quickly produce
specific design recommendations. Two 54"
disks containing executable software bearing
AISC copyright and a users manual with

instructions and sample problems are

included with purchase. ‘
Available on 5% " disk only. $96.00
| |
| AISC also offers the following programs:

| CONXPRT - Shear and moment comnection
design software

AISC Database - Fart 1 of the AISC Manual of
Steel Construction in electronic database form

| AISC for AutoCAD - Part 1 of the AISC
Manual of Steel Construction for AutoCAD ‘

WEBOPEN - Software to design beams with
web opennings

| Call AISC Software, (312) 670-2400




7 Custom-Designed Steel Joists
® from Canam Steel

Play Supporting Role in
Unique Structures.

Pyramid Arena uses steel joists
In structural frame.

Recreating the ancient design of the Pyramids is
a monumental engineering and construction feat. The
architecture of the new Pyramid Arena in Memphis, :
Tenn., called for new materials and methods. -

Canam Steel was the joist manufacturer willing ; 4
and able to tackle a difficult and specialized project . :

Bar joists were utilized on the sloped sidewalls as - =
the supporting element for the exterior skin system. - : ) Eyey
Since the bar joists were an integral part of the hori- e =
zontal bracing design, there were unusual require- =L :
menis for the joist design, including the joist bridging. , ‘

The Pyramid Arena is an awe-inspiring tribute to
teamwork and modern technology. Canam Steel is
proud to have served the builders and fabricators of -
this new wonder of Western civilization.

PYRAMID ARENA
Consulting Engineer: Walter P Moore & Associates: General Contractor:

Huber, Hunt & Nichols, Inc.; Steel Fabricator: Havens Steel; Erector: Barnhart
Construction Co

TSyt i

215 ft. long joists produced
Jor Cessna Aircraft.

The Cessna Aircraft Company’s new Citation
Service Center in Wichita, Kan., is off to a flying
start with some of the longest joists ever produced
by any joist company.

“Pushing the envelope” at over 9 feet deep and
215 feet long, these double pitched deep-longspans
were shipped and erected in halves using perfect-fit
bolted splices. For this project, nearly 800 tons of
standard K-Series, LH-Series and DLH-Series joists
were required.

Canam Steel's engineering and production
capabilities allow us to handle a wide array of require-

WICHITA CITATION zER\'IE’E (.‘f:'.\'?f: Inc: G Gttt ments. Whether your prnii-x:l is lar je or small,
Engineers Architects: Rossi McCreery & Associates, Inc.; General Contractor S . = . T4 S le L pee ) ]
Martin K. Eby Construction Co., Inc.; Steel Fabricator: PKM Steel Services, straight I(?I‘\‘\dl’(i or SI?L(-lL’I- we are a Joist company
Inc.; Erector: Foster Erection who (IUI‘ISIS[UI"II[\' perh;)rm:-;.

So, review the past, then look to the future. You'll
discover why Canam is the joist supplier of choice.

canam ste¢!

Open Web Joists-Longspan Joists-Deep Longspan Joists-Trusses-Girders

Plants: Lafavette, IN (317)477-7764-Washington, MO (314) 239-67 16-Point of Rocks, MD (301) 874-5141
Sales Offices: Bolingbrook, L. (708) 759-7800-FParma, OH (216) 888-4922-Memphis, TN (901) 763-0286-Flin, Ml {313) 230-8090-alano, MN
(612)972-6135-Needham Heights, MA (617 ) 444-5504-Towson, MDD (301) 494-1400-Findley Lake. NY [716) 769-7 121-Virqginia Beach, VA
(804) 479-1828-Chambersburg, PA(717) 263-7432-Centerville, VA (703) 803-9371




A/€/C SYSTEMS '92

The world's largest computer and management show
for the design and construction industry
Conference June 8-11 M Exhibit June 9-11 M Dallas, Texas USA

Create better projects, maximize productivity,
and sharpen your management effectiveness.

See, touch and compare the hottest
hardware, software, peripherals
and supplies for every application
at the annual event where design
and construction professionals make

their best computer connections.

Connect with the best computer
minds ot conferences that teach
you how to find better solutions to
dients' problems ... design & build
quality facilities ot lower cost ...
operate the built environment more

efficiently.

N} R/€E/C SYSTEMS '92
Phone 1-800-451-1196
or 1-203-666-6097

or fax this form to
1-203-666-4782

or mail this form to
A/E/CSYSTEMS '92

PO Box 310318
Newington, CT 06131-0318

A/E/C SYSTEMS "2 is the tech
nology connection for today's com
puter-sophisticated architects,
engineers, contractors, facilities
managers, GIS professionals, and
others in the design and construct
ion industry. The comprehensive
exposition is actually a host of
related exhibits of interest to the
entire project team, happening
simultaneously,

In application areas, special
interest users can zero in on pro

Looking at the latest technology is
good, but learning how to use it for
maximum benefit to vour firm and
vour clients is even better. That's
what the 1992 conference program
is all about

More than 100 sessions ranging in

length from 60 minutes to 3 days are
g A

scheduled between June 8 and 11
including:

¢ Managing Your Engineering
CADD System

* Managing CADD/CAE in the

Multi-disciplined, Multi-officed Firm

* Computer-integrated Design:
The Real Payoff

ducts primarily for design, construe
tion, computer-assisted specifving,
facilities management, reprographies,
or GIS, while neighborhoods spon
sored by Autodesk and Intergraph
display linkable systems from many
developers in a one-stop shopping
environment,

Each exhibit stands alone, but all
relate closely, and attendees have full
crossover privileges to every area of
the show. If you want to see it, it will
be at A/E/C SYSTEMS "2,

Our conferences don't waste your

time with circuit lecturers or vendor
pitches. Get it straight from fellow
users at A/E/C SYSTEMS '02 . . . where
design and construction professionals
make the best computer connections,

Phone, fax, or write for complete information...fast!
Print or type dearly—or just tape your business card below.

\.llll"
Title
Company Name
Mailing Address

City, State, ZIP Code

Connect me with A/E/C SYSTEMS '921 Send the following right away:

32-poge conference cotolog




6th Annual
National Steel

» :
Construction Conference

June 3-5
Developments in More than 100
Painting Structural Steel Exhibitors
Practical Solutions Integrating Design,

for Connection Problems Detailing and Production

Systems

O'Hare's New
International

Terminal

Short Span Steel Bridges

Designing Heat
High-Rise Steel Straightening Repairs
Frames
Repairing
and Retrofitting
Buildings and Bridges

Economical Welded
Structures

Designing with 1992 T.R. Higgins Lecture

. Tube Steel
Exhibitor Workshops
Solving the Steel
Parking Deck Improving your shop safety
Dilemma
45 seminars & workshops
Building Code
Updates And much, much, more!!!

EXHIBIT BOOTHS STILL AVAILABLE

For more information contact: David Wiley,
American Institute of Steel Construction, Inc.,
One East Wacker Dr., Suite 3100, Chicago, IL 60601-2001;
Phone 312/670-5422; FAX 312/670-5403




STAIL
THE ART

INTEGRATED ANALYSIS AND DESIGN
SOFTWARE FOR STRUCTURAL &
EARTHQUAKE ENGINEERING

Developed by Edward L. Wilson
& Ashraf Habibullah

For further information

Computers & Structures Inc.

1995 University Avenue
Berkeley, California 94704

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

) & SAFE are trademarks of CS




