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UNITED STEEL DECK, INC. DECK DESIGN DATA SHEET 

No. 16 
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. 

16 GAGE FORM DECK - USED TO BUILD A PIER 
WITH AN 18" SLAB. 

12 GAGE 28 ' LONG DECK WAS USED TO ROOF 
AN EXISTING TANK . 15" SLAB; 6" WIDE RIBS 
USED AS REINFORCED CONCRETE JOISTS AT 
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 
- FLAT UNDERSIDE LEFT EXPOSED. 

I_ 16" . , 

16 GAGE LONG SPAN CANOPY DECK MADE 
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 'Iz" 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 I. BOURAS, INC. ".: ~C'l1 
p.o. BOX 662, 475 SPRI GFIELD AVE. ltU·1 ~ ~ 
SUMMIT, EW JERSEY 07902-0662 (908) 277-1617 """".".E.". 
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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
chor bolt plans, elevation views, template sheets, ver
tical bracing , beam-to-column and beam-to-beam de
tails with a variety of connections. The program is fast 
and accurate down to the last detail. You can complete 
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. 

"We believe the new input system to be 100% 
bener and faster than FabrjCAD II, whIch was already a 
good system." 

Fred Keaton 
Triad Steel Company 

"The new version makes entering steel easy and 
logical. You don't have to do a lot of preliminary work. 
You just open up the drawings, turn on the compu ter 
and go to work." 

Larry West 
West Detailing Services 

Call (800) 776·9118 for details on FabriCAD Six and other Structural 
Software programs, including: 

"Structural Software's FabnCAO is the best soft
ware for the structural steel industry I have used . I found 
the organized database with on-screen prompts and 
helps very user-friendly, well worth the investment" 

Dave Newe" 
J C TruiN Steel Constructors 

"You can see the whole erectIon ptan on screen. 
The menu structure has prompts to tell you what to do 
next. I don't have to sit down and prep the job. Actually, 
the bigger the Job, the more time you'll save, because the 
input is so fast and easy" 

Bob Hili 
James A. McBrady Inc. 

" Irs almost self-explanatory to learn how to use it. 
It took me about a half a day to learn." 

John Teeter 
Herb Teeter & Associates 

-Estimating - Generates more accurate estimates for higher profit margins 
* Inventory Control, Production Control and Purchase Orders - Material 

Allocation programs that link purchasing with production to cut waste and boost 
profits . Structural Software Co., 5012 Plantation Road, Roanoke, VA 24019. (800) 776-9118 
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MODERN STEEL 
CONSTRUCTION • 

Volume 32, Number 2 

A Special Report begillllillg all page 12 ill 
tillS mon,h's issue offers suggestions 011 how 
structural etlghwers can reduce tire overall 
cost of a steel building by creating all initial 
desigt! tlrat m;tI;mizes fabricatJOll costs. 

Modern Steel Construction (Volume 32, 
Number 2). Published monthly by the 
American Institute of Steel Construction, 
Inc. (AISC), One East Wacker Dr" Suite 
3too, Chicago, IL 6060t ·2OO1 . 

Advertising office: Pahisl3M, 7161 North 
Cicero, Lincolnwood. IL 60646. 

Subscription price: 
With," the U.S.-single issues $3; 1 year 

$30; 3 years $85. 
Outside the U,S.-single issues $5; 1 

year $36: 3 years $100. 

Postmaster: Please send address changes 
to Modern Steel Construction, One East 
Wacker Or., Suite 3100, Chicago, IL 
60601 ·2001 . 

Application to mail at second-class postage 
rates IS pending at Chicago, IL (and at 
addllonai mailing offices). 
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Cutting Costs 
A s steel material costs continue to tumble, engineers are 

discovering they need to change their design approach to 
create economica l structures. 

In the past, most efforts concentrated on steel weight reduction as the 
most effective means of lowering frame costs, with little or no regard to 
the effect this had on shop costs. But as the price of steel has declined 
and the cost of labor has in-
creased, the situation has re-
versed. For example, de-
signers are finding tl,at it 
often pays to slightly in-
crease member size if it 
means that a stiffener can 

• 

be eliminated. • 
In his article beginning 

on page 12, Bill Thornton, Labor Costs Material Costs 
Ph.D., P.E., chief engineer 
with AISC-member Cives 
Steel Co., discusses how the careful selection of connections can reduce 
the fabrication and erection costs on many steel construction projects. 
He makes the point that the use of a more efficient connection can yield 
substantial savings-in the magnitude of more than $50,000 on a 40-
story building with eight bracing connections per story. Likewise, elimi
nating stiffeners and doublers can save as much as $180 per connection. 
By reducing the number of stiffeners and doublers on a recent 30-story 
building from 4,500 locations to just a few dozen, approximately 
$500,000 was saved. 

Following Thornton's article is a compendium of 35 tips by David Ric
ker, P.E., the retired vice president of engineering for The Berlin Steel 
Construction Co., Inc., on value engineering for design engineers. Ricker 
deals with a variety of topiCS, from the selection of floor beams to the de
sign of welded and bolted connections. 

Rounding out this specia l report on reducing fabrication costs is a 
compilation of suggestions from seven experienced engineers and fabri
cators. In speaking with fabricators, the one item that comes up over
and-over again is that fillet or partial penetration welds should be used 
instead of full-penetration welds whenever practical. Included on page 
28 is a chart showing the cost difference between a partial and full-pene
tration weld. 

If any engineer, fabricator or erector has anything to add to this list, • 
send it to me, along with supporting documentation showing alterna te 
methods and costs. SM 

6 1 Modern Steel Constru ction I February 1992 
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S~IIIIISDS -Ranks #1 
in EaJ1hquake Engineering 

A recent (October, 1990) ENRlMcGraw Hill survey of 
the Architecture/Engineering/Construction industry 
ranks STAAD· III/ISDS, from Research Engineers, as 
the # I structural engineering software today. 

W hether it is a single beam or analysis of a 3 D 
multistory structure for seismic response, STAAD· III/ 
ISDS has been the engineer's # I choice · since 1978. 

Today, Research Engineers, with six offices on four 
continents, is making the world's knowledge available 
to the industry. with continuous implementation of the 
latest technology. 

Also introducing AutoSTAAD · structural drafting, 
model generation and STEELICONCRETEITIMBER 
detailing within AutoCAD, 

RESEARCH ENGINEERS WORLDWIDE 

State·of·the· art dynamic/earthquake engineering 
facilities include the world's fastest and most accurate 
eigensolution algorithm, response spectrum capabilities 
with SRSS and CQC modal combinations, numerically 
efficient plate finite element to model shear walls and 
rigid diaphragms, automatic generation of USC loading, 
static/animated mode shape plots, direct combination 
of static/dynamic analysis results with fully integrated 
implementation of STEEUCONCRETEITIMSER Design 
based on American and ten other Foreign Codes. 

IL I 
• I 

STAA D-m /I SDS - #1 For a Reason, 

.....Rese.rch 
~ CC Engineers 

STAAI).lIl CIVILSOFT 
A reputation you can build on. 

For Information, ca ll 1·800· FOR· RESE 
ISH· I N Batavia Strect,Orange,CA 92667 
Phone: (714) 9H·2500 Fax: (714) 974·4771 

UK: Renard . En, lneen (turope) ltd~ 19 lanulownc Coul"t, ~hton Road, PIl'""'1 SutTer CRa 180 Phone: ((81 ) 761· 1 )'] Fax: (081 ) 76)· 111' T~1ex 9]9181 
FRANCE: FI,"'e&/"C.h E",in<='en_ 18 rue de HorelI¥iIIe. ]8800 FLACEY Phone:]7 47 51 6] fax: ]1 41 H 6) 
CE RMAN Y: RpUKh E.,. irlecn. WllheIm-Butch·Su. ]), 6140 BENSHEIM ) AUERBACH Phone:: 06151 79517 Fax; 06251 1501 
IHOIA: ~,earth En, lneen P-ot.ltd~ 408 0.,... Reed, CalclltU 700 017, Phone: .. ..a9t .. Teu; ] 14 102 



New Steel 
Design Software 
Aids Transition 
to LRFD 
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Lf P·STEEL gives you more design optJors 
III less ome 

Wllhn P·STEEL is \he t>J&:, steellable. 
The engineer defines paramelers !hen !he 
new MS-DOS software searches and 
desIg~ based upon your crrtena Qeast 
we.ghl, lowest cost. least IIange 1OOth, 
etc.) . em ~ngle step ~eration or 
automated deslgn/analysos. 

The hypertext on ·Iine help links !he code 
delal~ with LAFD excerpts and speeds 

your understandlllg of tr.s code 

:r: .. __ '1:.., 

Lf P·STEEL 5 a graphcaf package .. th full 
mouse support. It runs .. th Sonek's 
i>OPlAar 20 analysis package, P·FRAME 
. . and If you krlowl'.1ndow.; T" you can 

start designing immediately. 

For I1fonmatJon on P-5TEEL., P·FRAME 
(20) and S·FRAME (3D). cootact 

Softek Services Ltd. 
314 Eas! Holy, Sule 106 
BeIingt1am.WA 
98225 
f'Ilre. (604) 132 3763 
fax (604) 732·8467 

s T E E L N E w s 

Correspondence 

Dear Editor: 

Your recent article ( ovember 
1991) on LRFD clearly demon

strates its ability to save structural 
steel. LRFO savings appears to be 
approximately 1 to 1.5 Ibs./sq. ft. 
or about $l/sq. ft. This is small as 
compared to $25 to $30/sq. ft. ten
ant improvement cost which have 
a life of only 10 to 15 years . 

The deflection criteria lused in 
the articlel was established when 
buildings used thick regular 
weight concrete floors, column 
spacings of 20' to 25', and the 
building had plenty of damping 
with concrete or masonry exterior 
walls, floor-to-floor partitions, and 
concrete fire proofing. Today's 35' 
to 45' spans, thin light-weight con
crete floors, etc., are producing, in 
my opinion, unsatisfactory build
ings. I suggest AJSC and other en
gineers review the allowable DL 
and TL floor deflection criteria and 
bring it in line with today's materi
als and spans. 

This office uses a DL and LL de
flection criteria of L/360 up to ¥t" 
maximum deflection, regardless of 
span. The initial OL deflections 
presented in Table 2 in Culp and 
Mather's article were so large that, 
in my opinion, beam camber 
would not be a practical solution 
to correct the initial deflections 
greater than 1\f.!". I recommend 
using a minimum floor beam live 
load of 100 Ibs./sq. ft. Girder LL 
can be reduced to the minimum al
lowed by Code and checked for 
deflection. I believe the old stan
dard "ruJe of thumb" minimum 
beam size of Vi' of beam depth per 
ft. of span is still appropriate, espe
cially with long span beams . 

The above criteria costs more 
than some of the designs currently 
used . The cost per sq. ft. is nominaJ 
and generally results in flatter, 
stronger and vibration-free floors. 
This office considers that it's a 
good building investment, espe
cia lly if the tenant is a doctor or 
lawyer who wants to insta ll a radi-

ology film file system or a law li
brary. 

I'd appreciate a response from 
other offices regarding their design 
criteria. 

Alvin Geller, S.E. 
Alvin Geller Associates 
Los Angeles 

New Literature 

T he American Welding Society 
has published the latest revi

sion of its Structllral Weldillg Code
Steel (ANSI/ AWS 01 .1-92) The 
newly updated code is essential 
for engineers, erectors and fabrica
tors working with statically or dy
namically loaded steel structures 
and tubular structures. 

It includes detailed welding re
quirements, allowable unit 
stresses, structural details, work
manship, inspection procedures, 
and acceptance criteria. It also in
corporates extensive clarification 
of the Code features. 

Significant revisions include 
several major Code changes, as 
well as various new requirements. 
As an example, alternative meth
ods to ultrasonically inspect 
groove welds are presented. Also, 
new box tube design roles for both 
ASO and LRFD, new notch tough
ness criteria for heavy tubular sec
tions, and a new revised appendix 
E-Form For Welding Procedure 
Specification. 

The Code also features nine 
new tables, 20 new figures, 10 re
vised tables, and seven revised fig
ures. 

To purchase a copy of the $120, 
435-page Code, contact: American 
Welding Society, Order Depart
ment, P.O. Box 351040, Miami, FL 
33135 (800) 334-9353. 

• 

• 

• 



J 

• 

• 

• 

STEEL C 

February !H>. SSPC tu torial on lead 
paint removal in Houston. Contact: 
Rose Mary Surgent, ssrc, 4400 Fifth 
Ave., PittSburgh, PA 15213-2683 (412) 
268-2980. 

February 9-12. ational Association of 
County Engineers, Frankenmuth, MI. 
Annual meeting, management and 
technical conference. and trade show. 
Contact: NACE, 440 First St., N.W., 
Washington, OC 20001 (202) 393-5041. 

February 18-19. SSPC tutorial on lead 
paint removal In Louisville, KY. Con
tact: Rose Mary Surgent, ssrc, 4400 
Fifth Ave., Pittsburgh, PA 15213-2683 
(412) 268-2980. 

February 20-21. SSPC tutorial on lead 
paint remova l in Atlanta. Contact: Rose 
Mary Surgent, ssrc, 4400 Fifth Ave., 
Pittsburgh, I'A 15213-2683 (412) 268-
2980. 

March 3. Bolting Update (eo-sponsored 
by AISC and SA ) breakfast meeting 
in Atlanta 45 minute description of 
changes since the is;uance of the 1985 
High·Strength Bolt Spec. Also includes 

ALE N DAR 

March 25. Tubular Sections in Bui ld· I 
ing Construction (co·sponsored by 
AISC and VC:S FA) breakfast meeting 
in olumbia, (see Man:h 24 listing). 

March 26. Tubular Sections in Build· 
ing Construction (co-sponsored by 
Al and VCSSFA) bre.,kfast meeting 
in harlollc, C (see March 24 listing). 

March 27. Tubu lar Sections in Build- I 
ing Cons truction (co-sponsored by 
AISC and VCSSFA) breakfast meeting 
III Greensboro, NC (see March 24 list· 
ing). 

March 31. Bolting Update (co-spon· 
sored by AISC and SASFJ breakfast 
meeting in Jacksonville, FL (see March 
3 listing). 

April 1. Structural Vibrations, Lehigh 
University, Bethlehem, PA. Full-day 
course includes presentations on vibra
tions in bridges as well as Thomas 
Murray's T.R. Higgins Lecture on floor 
vibrations. ontact: Indra Ghosh, BASE 
Engineering Inc., 1044 . Quebec St., 
Allentown, PA 18013 (215) 437-{)978. 

a review of instaJlatlon methods for .-____________ --, 
high·strength A325 and A490 bolts. 

March 11-12. SSPC tutorial on lead 
paint removal 10 Mjnneapolis. Contact: 
Rose Mary Surgent, SSI'C, 4400 Fifth 
Ave., Pittsburgh, PA 15213-2683 (412) 
268-2980. 

March 12. ortheas t Steel Bridge 
Forum, Boston. Contact: Camille 
Rubeiz, Steel Bridge Forum, c/o AISI, 
1101 17th St., N.W., Suite 1300, Wash· 
ington, OC 20036 (202) 452-7190. 

March 18. Earthquake Oesign (break· 
fast meeting), 51. Louis. Sponsored by 
AISC Regional Advisory Mis· 
souri / Southern Illinois Committee. 
Contact Phil tupp, Stupp Bros. Bridge 
& [ron Co., 3800 Webber Road, St. 
Louis, MO 63125 (314) 638-5000. 

March 24. Tubular Sections in Build
ing Cons truction (co-sponsored by 
AISC and VC FA) breakfast meeting 
in Greenville, SC. Wil l include design 
criteria, Type 2 Connections, tube-to
tube connection50, design guides, practi
caJ recommendations and application 
examples. 

March 24-26. American Welding Soci· 
ety Show and Exposition, Chicago. 
Contact: AWS, 550 N.W. Lejeune Road, 
P.O. Box 351040, Miami, FL33135 (800) 

NSCC Scheduled 
For June 3-5 

More than 45 seminars and 
meeti ngs are scheduled for 

this year's ational Steel Con· 
struction Conference in Las Vegas 
from June 3-5. Also, more than 
100 exhibitors will showcase 
prod ucts for the deSig n, fab rica· 
tion and construction community. 

Sessions focus on the specific 
needs of st ructura l s teel fabrica· 
tors, engi neers, a rchlle ts, contrac· 
tors, owners, publi o ffi ia ls, e rec· 
tors, deta ilers, researchers a nd 
educators. Topics include: codes 
and specifications; computerized 
design; research; project and shop 
management; inspect ion and 
safety; and fabrication a nd erec· 
tion procedures. W rkshop ses· 
sions get down to basics: the nuts· 
and·bolts details of designing, 
fabricating and erecting steel 
structures. 

Contact: David G. Wiley, AISC, 
One East Wacker Dr., Suite 3100, 

hieago, IL 60601-2001 (312) 670-
5422. 443-9353. 1-___ _ ______ --1 

"With a project 
schedule this tight, 
RAMSTEEL was the 

yet graphical 
modeler has engineers producmg 
building deSigns in one day 
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- I 
-I 
--J 

• 
• Rapid inpul and Iakeoff opbons 
lacilitale multiple system 
comparisons. 

. Break Inlo the LRFD compelilive 
edge With lull ASO vs LRFO 
comparisons al the click 01 a button 

RAMSTEEL, the only PC based 
produci aulomallng graVlIy anal)'Sls, 
design and dra~lng 01 Single as well 
as rrulbple level sleel slruclures Irom 
roolto base. 

~~==~!4 
5 TEE L 

FaT fOOTe UI/orma&on 1-$()().726-7789 

Ram AnalYSIS 
55 Independence CIrcle, SUlle 201 
Chico, Calt/omla 95926 

Modern 5!('(') Cnn<,lruCilon I l"t·bru.lry 1m 19 



Why is Bethlehem's 
in the InversetM 

Here~ the long 

Ikthlchcm's \\C31hering steel and the innov3ti\c ImCf\Cl 
bridge system are a perfect fit. 

Imerset offers engineers an economical solution for a \\Ide 

\ ariel:) of bridge requirements - \\ hether for long-span. 
short-span. nc\\ construction or bridge replacement projects. 

And that's important. Because. according to FII\\~ 
c",limalcs. of <;Oint 580,000 bridges in lhe coumr). O\er 4()% 
dfC Mruclurall, dcfteicm or functionally obsolete. 

' Inc Im'crsct bridge system. manufactured in the Northeast 
by "Inc Fort Miller ompany. uses upside dO\l n deck C'Jstmg 
techniques [Q prm ide a high~ualit). pre-compressed concrete 
deck on light\\ eight prestressed steel stringers. 'Thi~ 
results in an economical unit rcady for field placemcnl. 
Additional savings are gained through rapid erection 

and minimum out-of·')cn icc timc. The module\ ('all be 
placed either longitudinall) or tran"i\ er"icl). Their 
light-\\eight design charactcri~tic~ mJkc Imersc( the ideal 
liolurion \\ here dead load is 3 con'luJint. 

Wh) lIeathcring "cel? 
The use of high-strength ASTI\I \:ill!! \loathering "eel 

heams adds to (he 0\ crall cconOln) both initiall) and 
do\\ n the road. 

Compared to ordina~ AS'r~1 A36 SIL"eJ. \\e3thering "itt.ocl\ 
38% higher yield strength permits structures (0 haH! 

lighter. slimmer section!.. And since \\eathering steel resi"ite 
corrosion. painting is rarely required. In addition. 
\\c3rhering s[eer~ rich. bro\\ n oxiuc (.'oacin~ blcnds \\ ith 
lhc environment without disturbin~ il. 



steel used 
ri~ ystem? 

• erlo 

ad the short of it. 

Bethlehem .... \\c~j[hcring ')[cel \\J\ rcccml~ u')cli b~ ' j 'he Fon 
~ liller Co. in 1\\0 lJPS(~IlC :-\c\\ ' ark projects. ' I'he Rock\\ ell 
Fall., Bridge rehabili tat ion project for tile Hud .. on Ri\ c.:r Bridgt.:: 
31 1 .. :.Ike LU/crnc. :-\Y. required ju .. t 2M days of dowmimc. 
The units. "hieh \\ ere pO"ljrionL"ti (f3n." cr~c1~. rcpbccd lht.: 
t.:, j\ [ing floor hcal1l~ and deck on the IHO-ft.·long bridge. 

' !'he erection of the OUllet Road Bridge in Saratoga ( :oumy. 
\\ .1.., completed in half a da~. Three 9-fr. 61/'!-in.·" ide 
un it') \\(;rc u~cJ longitudin311~ on lhe 35-fL-long SUlIctllrc. 

The Fort ~l illcr Co. i" sold on rhe acslclnics and co~t
~g beneti ts of \\cathcring .,wel. \\c think you'll be. mo. 
~ gel :1 copy of our l>roOuc( Booklet. ~o. J 790 and our 
latest ' lechnic.1 Bulletin, '1'6-307 on "Uncoated Weathering 
Steel Structures", Call: (215) 694-5906, 

Bethlehem Sleel Corpor:uion. ( :UIl\trucllon ~l.lr kctinA 
D i\ i"ion, Bethlehem. PA l XO I6. 
Rock\\cll Fall ll UridJ;/C : (ldq 
OVoIICr1I: Sar810lAtt and WalTen Counties. Suite of Nc .... 'ork 
Fabricator: SeibclllOdem ll nnu(acturinjt and \\e lding Co .• lanelHller. X,' 
General Contractor: J . 11 . Malo), Inc., Alban). !\ Y 
Outl et Road Bridge: tright) 
Owne rll: Sarll logil CUUIII)" Slate of New lurk 
FabriCAtor: Seibel MOde nl Mun uf/lc turin !t and Weldi n j( Co .• Lan('lISlcr, NY 
General Conln,,: lOr : Schuh:r. Construction Inc" Round Lake, SY 
COIl:!>uhing Engineer: Grccnmall·11edcrtlCn Inc .• Alban). Xl 
Im cr!IC1 Licensee: The Fort Mil ler Compan)'. Inc •• & hu) len 111 1:" . NY 
\\Cll thcring S teel Supplie r: Ucthle hcm Sled CorporAtion. Uc thl chem. "\ 

Bethlehem [fl 



Careful selection of connections 
can substantially reduce the 

fabrication and erection costs on 
many steel construction projects 

Designing For Cost 
Efficient Fabrication 

By W.A. Thornton, Ph.D., P.E. 

Especially in today's climate of reduced construc
tion activity, it is important to do everything 
possible to reduce costs. Through the careful de

sign of structural connections, fabrication and erection 
costs can be reduced . 

Bracing Connections 
Bradng connections constitu te an area in which 

there has been much disagreement concerning a 
proper method for design. Research conducted during 
the past decade is just now being distilled into a con
sistent method of designing connections based on 
equilibrium models for the gusset, beam, and column 
that require that yield not be exceeded globally on any 
gusset edge or section, and also on any section in the 
column or beam. 

While there are many possible equilibrium models, 
three are presented here and then applied to the de
sign of a connection to determine their cost-effective
ness. 
• Modell. This is the most common and simplest of 

all equilibrium models. The force distribution on the 
gusset, beam, and column are shown in Figure 1. As 
with all equilibrium models, this model guarantees 
that the gusset, beam, and column are in equilibrium 
under the brace load P. If the work point coincides 
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Figure 1: Modell , the simplest equilibrium model 
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P 

H 

with the gravity axes of the members, equilibrium is 
achieved with no connection induced couples in the 
beam, column, or brace. Modell has been referred 
to sarcastically as the "KISS" method (Keep It Sim
ple, Stupid). 

• Model 2 (AISC Model). This model is one of several 
adopted by AISC based on the research during the 
past decade. The force distributions for the gusset, 
beam, and column are shown in Figures 2 and 3, and 

c--

wp~ 

-

WP 

r-I"-

~-

V 

y~: 
, 

H , , , 

"" 

V P 

ILH 

// I fJ 
I , 

I I 'Y"-=--' 
I 

R 

"'" '" ~ 

e 
-

I 

WP 

EaUILlBRIUM MoDEL 
2 

Figllre 2: Model 2, Olle of several AlSC Models 
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Figure 3: Force Distriblltions for Model 2 



• 
WP 

v P 
li:H 

EOUIUBRIW MODEL 
:3 

Figure 4: ModeJ 3, (m equilibrium model with no couples 

r-t\~'E::y. (Il ·e.!' 
Figure 5: Force distributiolls for Model 3 

-----' 

3S2'_ +-_ 

Figure 6: Data for illustrative example cm",ectioll 

,)~ PLAT E 

MoDEll 
BOLTS' 
"etA325N 

HOLES:STO 

WISx 106 ;) ~.ou • WI4'605 

• 
as with Modell , these force distributions guarantee 
that the gusset, beam, and column are in equilibrium 
under the brace load P. If the work point coincides 

Figure 7: Solution to example connectio" using Model l 

with the member gravity axes, equilibrium is 
achieved with no connection induced cou ples in the 
bea m, column, or brace. Model 2 is a little more com
plex fo r calcula tions than Model l , but it yields less 
expensive d esigns . 

• Model 3. This mod el is the result of the author's 
search for an equilibrium model for bracing connec
tions that achieves equilibrium for all components of 
the connection with linear forces only, i.e., no cou
ples. It is the most efficient- it yields the least expen
sive designs-of the three models presented here but 
is a lso the most complex in terms of calculations re
quired . Note, however, that this is not a serious 
problem because a computer program makes the cal
culation aspect of all three models of little impor
tance. The force distributions for the gusset, beam, 
and column of Model 3 are given in Figures 4 and 5. 
The beam shear R in Figures 4 and 5 is shown ap-

WI8'106 

M ODEL 2 ~,,. .. ~ 
BOLTS . t'~%9 
"et A325N .-it ~ 16 
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WI4' 605 
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-" 

Figure 8: Solution to example connection "sing Model 2 

plied to the bea m-to-column connection, If the shear is Models 1, 2, and 3, respectively. A cost comparison 
large, it may be desirable to distr ibute it to the gusset- shows that Model 3 gives the most economica l design, 
to-column connection as well. In this case the gusset while Modell , the "KlSS" method, gives a design that 
serves as a haunch and the gusset-ta-bea m forces must costs approximately 28-30% more and Model 2 gives a 
be adjusted to effect the desired distribution of R. design that costs approximately 13% more. Using a 

Figure 6 provides an example. The column is a lighter column section, a W1 8x119, to assess the effect 
W14x605, the beam a W18x106, and the brace a of drilling the heavy flange of the W14x605 reveals 

•

1 W12x65 with 450 kips. similar results. 
L igures 7, 8, and 9 give the completed designS_f_O_r __ T_o see the effect on a project of using Model 1 
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W14'605 

Figure 9: SO/lItiOIl to example connection using Model 3 

rather than Model 3, consider a 40-story building with 
eight bracing connections per story. If all these connec
tions were simi lar to those shown in Figure 6, the cost 
of using Modell rather than Model 3 would be (840-
658) x 8 x 40 = $58,240. This is assuming one bay of 
bracing on each of the four faces . If two bays per face 
were used, the extra cost of Modell would be about 
$116,000. 

Moment Connections 
Columns, when part of an unbraced frame, are de-

signed for bending moment as well as axial fo rce. T~,e 
designcr uses a rigid frame analysis computer pro- • 
gram, which also possibly does a code check using the 
beam column interaction equations or he performs the 
latter operation manually. What the designer gener-
ally does not consider in his column design is the 
"panel zone" between the column and the transverse 
framing beams and this can be a costly ovcrsight. 

Figure 10 shows a W14x90 column 34'-long with fil
let welded stiffeners and a same cost W14x109 with no 
stiffeners. However, if a W14x99 column will work, a 

Figure 10: Same cost stiffclled mId Il11sti/ff!1lrd columll 
No trnllsverse beams 
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Figure 11: Snme cost stif/ened and U" stif/elled colllm" s 
No transverse beams 
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aile pair stiff"ters = 400 Ibs. sted 
(Full pelletmtioll welds) 

less expensive job will result. The W14x109 also may 
be less expensive if extra erection costs associated 
with beams framing to the weak ax is of the W14x90 
due to the stiffeners are considered . Figure 11 shows 
the same W14x90 column as Figure 10, but here the 
designer has specified full penetration groove welds 
of the stiffeners to the column. This doubles the cost of 
the stiffeners and mea ns that an unstiffened W14x132 
will cost about the same as the stiffened W14x90. 

ow, looking at the sections between W14x90 and 
W14x132, we see that we have ava ilable a W14x99, a 
WI 4x109, and a W14x120, all of which will yield a less 

FigllYl' 12: Rilles of tllllmb: same cost columns 
110 transt/('Yse beams 
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WI4 '145<A36) 

4 dOl/birr plates + 4 pairs of stiffeuers = J 900 Ibs slt'd 
(Fillet welds) 

expensive design if they satisfy the beam column de
sign equations. 

Figure 12 shows the "fabricators nightmare" of stif. 
feners and doublers. A clean W14x145 costs no more 
than the stiffened and doubled W14x90, and all of the 
W1 4 Sections in between will give less expensive de
signs if they satisfy the beam-column equations. 

For the convenience of designers, Figure 13 gives 
the cost in Ibs. of steel, as well as the cost of column 
splices. Column weights can be increased by approxi· 
mately the amounts shown here without increasing 
costs because, as previously mentioned, the stiffeners 

+ + + + 
Individually, SDS/2 software modules are leading edge technology. 

Together, they add up to the only fully integrated steel fabrication system available anywhere. 
Start with a single module or more. SDS/2 is the one system that can grow with your future needs. 
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• 
Production Control 
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FIgure 13: Length 01 Increase in weight per toot with 
Rules Of Thumb ,--- column no increase in cost of ·clean" 

tributary to r:- 91!u~ _ 

I l 
connection 

One P a I r Stiffeners · 200 tbs s tee I with stiffeners Stiffeners Fillet Stiffeners 

(I i II e t welded ) and doublers Welded Groove Welded 
1--

10 
-

One P air Stiffeners · 400 I b s 5 tee I '---- - 95 _ - 135 
( 1 u II penetration welded) t---12 79 .--J 13 

" SIIfH"IlQS 14 68 96 
One P air 2 DouIllEIl$ 

1--16 
- 59 Doubler P I ate s · 550 Ibs s tee I I-- I-- 84 

No WtAK AxIS 75 -BEAM CONNtcnONS 18 53 -. One Doubler P I ate · 280 Ibs s tee I -
20 48 68 

One Column 5 p lie e · 500 I b s 5 tee I Figure 14: CO/limn Selection Design Aid 
'-- -

and the doublers will tend to increase erection costs. force, requires no stiffeners or doublers. Since 120 - 90 
(Note that erection costs are not included in Figures 10 ; 30 lbs, which is less than the 79 lbs from figure 14, 
through 13.) the W14x120 is the more economical choice. As Figure 

Figure 14 takes a different view. here the connection 15 shows, $180 is saved per connection. If there were 
with the stiffeners and doublers is given per tributary 1,000 similar connections on the job, savings would be 
length of column. As an example, Figure 15 presents a approximately $180,000. 
W24x55 framing to a column flange. The design mo- The stiffeners and doublers of the column cost 
ment is M ; 212k-ft, which is just slightly less than the studies previously discussed are the result of require-
full strength moment of the W24x55(A36), which is ments for beam-to-column moment connections, espe-
226k-ft. The W14x90 column, which is determined to cially when full-strength moment connections are 
be adequate for M ; 212k-ft and the design axial load, specified, as in Figure 16 for doublers. Since stiffeners 
requires stiffeners and doublers. The W14x120, which and doublers can add significant costs to a job, design 
is also adequate for the design moment and axial engineers should not specify full-strength moment 
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II Flgll re 15: Example of lise of colullm selecllOll desigll • 

• 

Sillce 120 - 90 = 30 Ibs. < 79 Ibs ., 
Saved 79 - 30 = 49 Ibs./ft . x $30/lb. = $15 /ft . 

Tllerefore, per 12' of colli 11m, $15 x 12 = $180 SIl""d 
Bllildillg willi 1 ,000 localiolls = $180,000 SIl""d 

connections unless they are required by loads or 
codes, e.g., ductile moment resisting frames for high 
seismic loads. 

For wind loads and for conventional moment 
frames where beams and columns are sized for stiff
ness (d rift control) as much as for strength, full 
strength moment connections are not required . Even 
so, many design engineers will specify fu ll strength 
moment connections, adding to the cost of a structure. 

Figure 16: Desigll fo r Ille fil II slreuglll of Ille beams 
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""'REQO FVdbdc 
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Doubler Plales 
Commollly Seen Requirements 

Designing fo r actual loads has the potentia l, with
ou t any increase in column weight, to drastically re
duce the stiffener and doubler requirements. On one 
recent 30-story building, a change from full moment 
connections to a design for actual loads combined 
with using Figure 17 for doublers red uced the number 
of locations where stiffeners and doublers were re
qu ired to several dozen from 4,500 locations with an 
estimated cost savings of approximately $500,000 . 
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lo.1ds are located very near the beam ends, UDL reac-Figure 17: Des/gu for til. actual loads 

Doubler Plates 
tions are generally very conservative. Because the reac- • 
tions are too large, extremely strong connections, such 
as double framing angles, will often be required. 

Vc .. COl..u,.., .... \../''''0 S...r .... R 

r M2GRAV ITY 

M '2W1ND 

Single angles, because the bolts are in single shear, 
will have about half the strength of double clips for the 
!H1me number of rows of bolts. But if actual reactions 
are given, it will almost always be found that a single 
angle connection will work, perhaps with a couple of 
extra rows of bolts. 

'WII(QU - I 75jfvCl~aJM1 G· M2G!.~lW·M2vJ ·{ ~b)VcJ 
Will of len tJimmnle doubler requirement J I 

Single Angles And UDL 
The uniform design load (UDL) is a great crutch of 

the engineer because it allows him to issue design 
drawings without putting the beam reactions on the 
drawings. Instead, often the fabricator is told to design 
the beam end connections for one-half UDL, or some L 

L 
other percentage to account for composite design, un
less greater reactions are shown. Unle s concentrated 

Figure 1 B: Partial piau of iudustrial buildiug floor 
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• Figure 19: Comparisons 
for Beam 1 

Beam Section_ 

-

--.J W21x68 

f-

) 

Loads Reactions Connections 
Uniform Conc. Total Actual 'I.! UDL Double Clips 

min. # CAP max # CAP 
kips/ft . kips kips kips kips 

of rows L (kiPS I of rows (kipsl 
3.25 __ 0 82 41 45 4 I 81 I 6 116 

Bolts 7180 A32SN, Clips 4 X 311.1 X ~, Welds V4" fillet 

I Sing!!lCliL 
# of CAP 
rows (kipsl 

5 52 

Figure 18 is part of an industrial building with dead 
load of 140 psf and live load of 250 psf. Beam 1 of Fig
ure 18 is shown in Figure 19. The total load on Beam 1 
is 82 kips and the actual reactions are thus 41 kips. The 
one-half UDL reaction is 45 kips, which is pretty close. 

UDL reactions. 
As this example illustrates, single angles will work 

even in heavy industrial applications, and they a re 
much less expensive than double clips, especially for 
erection. In Figure 20, the connections for this W24x55 
beam have the same strength and have a differential 
cost of $10 for fabrication. But, including erection, the 
single angle beam costs approximately $25 less than 
the double clip beam. For a 3D-story building 200' x 
200' with 25' bays and 200 beams per fl oor with tabs, 
there is a savings of 200 x 30 x 25 = $150,000. 

ow look at the connections. The minimum double 
clip connection on this coped beam has four rows and 
is good for 81 kips, almost twice the actual reaction. 
Many deSigners routinely require "full depth" connec
tions, i.e. six rows. The six row double clip connection 
is good for 116 kips, almost three times the actual reac
tion. However, a five row single angle is good for 52 
kips, which is okay for the actual and the one-half 

Returning to Figure 18, suppose Beam 1 is sub- J 
jected to the same load of 82 kips total, but 32 of the 82 

- More and more Detai le rs a nd 
Fabricators are u si n g STEELCAD 
Automated Detai ling Products. 

- They produce drawings 7 to 10 
times faster than M a nual 
Detai lers and 3 to 5 times faster 
than CAD based system s. 

- Their drawings have less e rrors . 

- Changes a re simple. 

- M anua l Detailers will not be 
ab le to compete. 

- It's time you ca lled for a 
demonstration of STEELCAD. 

1-800-456-7875 
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Figure 20: Cost of same strength s;ngle and dOI~ble clips 

SINGLE CLIPS 
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7 Rows 

DOUBLE CLIPS 
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;::'0'-0 

tRows 
Fubri ention - $10 per beam less for single clips; Erection - $15 per beam less for single clips 

Tota l Cos t Reduction - $25 pet beam using single clips 

Figure 21 : Comparisons 
fo r Beam 1 (prime) 

32" 
,Z-6 

~ 12k/" 
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W24'76

1 I I i I 4 1 
~ 
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Beam Section Loads Reactions Connections 
Uniform Conc. Total Actual 'I.! UDL Double Cli s 

kips kips kips kips 
min . # CAP max. # 

of rows 
kips/ft. 

1 (Primo, W24x76 2 32 82 41 56 4 

Bolts 71110 A325N, Clips 4 x 311.1 x %, Welds 1/4" fillet 

Figure 22: Compariso1ls 82. 82. 
for Beam 2 W33Xl18:\ 1 1 

1 ,1 
I, 2S·,() ~ 

Beam Section Loads Reactions Connections 
Uniform Conc. Total Actual 'I.! UDL Double Cli s 

kips kips kips kips 
min# CAP max. #T CAP 

of rows ki s of rows Q!iesl 
kipslft. 

2 W33x118 o 82 164 82 114 6 150 9 210 

Bolts 71110 A325N, Clips 4 x 31;2 X %, Welds $116" fillet 

Single Cli 
# of CAP 
rows 

8 

is a concentrated load 
from a vessel. Figure 2 

located a t mid-span, such as 
1 shows the actual reaction of 
x76, is s till 41 kips, while the 
n is 56 kips-which is 37% 

the beam, now a W24 

Figure 22 shows the disparity between actual and 
one-half UDL reactions for Beam 2. Again, single an
gles are sufficient. 

one-half UDL reactio 
greater than the actual reaction. This means while a 
five row Single angle connection is okay for the actual 
reaction, a six row connection with a capacity of 66 
kips would be required for the one-half UDL reaction. 

. . 
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This article lUllS adapted from a paper presented by W.A. 
Thornton, PhD., P.E. , chief engineer with AlSC-member 
Cives Steel Co., at the National Steel Constructioll COllfer
ellcein 1991. 
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Steel joist buildings 
have their place. Right? 

Any neighborhood is a A dramatic new school. 

steel joist neighborhood. An auditorium. A 

Because steel joist handsome condominium, 

construction works so church or hospital. 

beautirully-anyplace you Whatever your 

want to use it. imagination demands . It's 

• easy because steel joist 
Design a beautirul ornce 

construction is also 
complex or ornce tower. 

a great ti me saver, 

lj you have a sled jOlSl blilldmg you'rr proud of, arol' us a 'lilt' or IM'rld II~ a photo. 

weather-beater and 

cost-saver, too. 

The more you look, the 

more we think you'll 

agree: Steel joist 

onstruction is definitely 

shOWing up in some or the 

nicest places-all over 

town. Maybe the next 

building ought to be 

yours. Right? Right. 
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An experienced engineer and • 
fabricator offers 35 tips on 
reducing fabrication costs 

during the design stage 

Value Engineering 
And Steel Economy 

By David T. Ricker, P.E. 

We've all heard the aphorism, "There's more 
than one way to skin a cat." This expression 
is especially applicable to steel design and 

the steel construction industry, where many alternate 
approaches will result in a safe and economical build
ing. DeSigners often have several choices as to how to 
approach a given design task. Likewise, steel fabrica
tors /erectors have choices of such items as connection 
types, fastening methods and fabricating processes. 

Some methods appeal more to one group than the 
other, and it is up to the design engineer to apply 
common sense and engineering judgement in choos
ing the best solution for a specific project. This article 
includes tips and suggestions for engineers to design 
safe and economical steel structures. 

1. Keep abreast of current costs of various steel 
products used in structural design. A steel fabricator 
can supply current base prices upon request. Design
ers should also be aware of where the money is spent 
on steel construction: one-third on material; one-third 
on fabrication; and one-third on erection. 

2. Take advantage of allowable stress increases 
permitted by AISC Specification A5.2 for temporary 
loads such as earthquake and wind. 

3. Take advantage of live-load reductions if gov
erning codes permit. 

4. Select a proper mix of A36 and high-strength 
steels. High strength steels are advantageous when 
strength is the major design criteria. While A572 
Grade 50 is more expensive than A36 steel, it also is 
more than 35% stronger. However, when deflection, 
stiffness or some other serviceability criteria governs, 
the nod still may go to A36 because the heavier sec
tions required will genera lly have a higher moment of 
inertia. With the gradual narrowing of the cost differ
ence between A572 and A36, the added strength often 
will outweigh the modest cost premium. 

S. Avoid odd sections that may not be readily 
available or which are seldom rolled. These could re-
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Figure 1: Select the optimum bay size , 
.----;. 11 , 

lill' 
r r 

) 

.-------i, .~~~_;.--i 

suIt in costly delays. Fabricators can assist in identify
ing troublesome sizes and shapes. 

6. Consideration should be given to the use of 
partial composite design of floor beams--something 
in the range of 50% to 75%. Full composite design is 
inefficient. The cost of one shear stud in place equals 
the cost of approximately 7 Ibs. of steel. Unless this 
ratio can be attained, the addition of more studs will 
prove uneconomical. 

7. Select optimum bay lengths. An exhaustive 
study by john Ruddy, P.E. (AISC Engineering Journal, 
Vol. 20, #3,1983) indicated that a rectangular bay with 
a length-to-width ratio of approximately 1.25 to 1.50 
and a bay area of about 1,000 sq. ft. was the most effi
cient. The filler members should span in the long di
rection (see figure 1). 

8. Space floor beams so as to avoid the necessity 
for shoring the deck during the concrete pour. The 
cost of shoring is relatively expensive and can be eas
ily offset by varying the span, gage, or depth of the 
floor deck. 

9. Tailor the surface preparation and painting re
quirements to the project conditions--do not under
do nor overdo the coating requirements. Also con-

• 
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City: ----------------------------------- State: Zip: --- --------
Phone Office: ( Home: ( 

~---~---------------- ~---~---------------------------
Arrival Date: Approx. Arrival Time: _________ Departure Date: ______ __ 
(Check-in time is 3:00 p.m. Check·out time is 12 noon.) 

I enclose a check for $ payable to the Las Vegas Hilton Hotel, or -------
Please charge one night's deposit including tax to my: 

Credit Card # = ...... -=:::;:-::-:-;r.:::==-------....-;c:-:--------..=::-:;-=-:;-:;-------;:::,-,---;::;-;-
(circle card used:) American Express Visa MasterCard Diners Club 

Discover Carte Blanche 

Card Holder Name: -----------------------------------------------------------
Expiration Date: __________ _ Signature: __________________________________ __ 

(For Information only, call David G. Wiley, Phone: (312) 670-5422) 

• 

• 



The 1992 National Steel Construction Conference (NSCC), 
the only "al/ steel" conference and trade show 

produced in the U.S., will be held June 3 - 5, 1992 at the 
Las Vegas Hilton Hotel. 

From the illumination of the casino strip to the tranquil beauty of the Nevada 
desert, Las Vegas has something for everyone! Deemed the "Entertainment 
Capital of the World", the city offers unparalleled selections in five-star dining, 
entertainment, shopping and more. 

Unique in all the world is this famous spa in the high desert. Unique, in that it 
is a city of cultural pursuits, educational aspirations, natural phenomenon, 
man-made engineering marvels, lovely recreational areas and home to the 
wor/d's most respected gambling casinos, posh resort hotels and lavish 
star-studded entertainment. 

If you like to eat, there is no need to worry about finding food to tantalize your 
taste buds- Vegas has more than 800 dining establishments. From some of the 
wor/d 's most eloquent cuisine, to the $2.95 buffet, let your stomach be your 
guide through a menu of international eateries. 

• 
Many recreational areas and points of interest are close at hand for the Las 

Vegas visitor. Hoover Dam, 100-mile long Lake Mead, Valley of Fire, 12,000 ft 
Mt. Charleston, Red Rock Canyon, Lake Mojave and severa l museums and 
historical sites afford pleasant and informative excursions. 

Climate/Clothing 
Temperatures range from a high of 90' 
plus. to a low of 50' . The weather In this 
desert resort is mild most of the year. 
Casual clothes are fine "around the 
clock". but women seem to favor cocktail 
dresses for evening wear; pantsuits are 
okay too. Men may choose to wear 
sports clothes or jacket and tie. Shorts. 
bathing suits and sundresses can be 
worn in June. The style is really up to 
the individual! 

Local Travel 
Las Vegas offers a variety of local travel 
options: 

~ Bus service operates along the 
{ StriP to and from the downtown 

hotels. Including the Las Vegas Hilton. 
Fare IS $1 .15. Also operat ing is a "Strip 
Trolley" With a fare of $1 . 

-reTaxiS: Taxis are readily available. 

Rental: All major national car 
rental companies also are 

,mA, •• r,'on as are dozens of local firms. 

Official Airlines 
United Airlines Is the official carrier 
for NSCC attendees. 

Special discount air fares are available 
between May 30 and June 9. These 
features are: 

~ Five percent bonus discount on 
{ any published restricted round-trip 

fare. and 40 percent off any unrestricted 
fare. 

To obtain tickets: 
1. Call the Untied toll-free number 

1·800·521·4041 
between 6 a.m and 12 p.m. Central Time . 
2. Refer to AISC account #440KZ. 
3. Tickets may be purchased through 
your travel agent using the number In 
Step #2 or mailed directly from United 
Airlines. 
4. If you do not have a local travel agent. 
you may Wish to call AISC's travel 
agency. Mayfair Variety Travel at 
1-800-488-4148. Be sure to menllon you 
are at1endlng the AISC Las Vegas 
meeting. 

Note: Airplane seats to Las Vega. 
book quit. quickly. In order to ave 
money, be sure and book eerlyll 

Airport Transportation 
The Las Vegas Internalional Airport IS 
approximately three miles from the Las 

Vegas Hilton Hotel and five miles from 
the downtown area. Note: Be sure to 
mention the Las Vegas Hilton as there 
are two Hiltons In Vegas. 
•• Taxis: There are plenty of taxiS 

I available. Rates to the hotel 
range from $8 to $10 and are sublect to 
change. 

" • Gray Une Airport Shut1le and Bell 
I Transportation both offer shut1le 
service to the Las Vegas Hilton. Their 
rate IS currently $3.25 (not including lip). 
but IS subject to change. 

Seminars and Technical 
Program 
SpeCial sessions focus on the specific 
Interests of structural steel fabricators. 
engineers. architects. owners. 
contractors. public offiCials. erectors. 
detallers. researchers and educators. 

The Conference continues to be the 
premier meeting place for engineering 
profeSSionals and the best place to 
obtain the most Information about 
buildings and bridges. 

Workshop sessions get down to 
baSICS. the nuts-and-bolts details of 
designing. fabricating and erecting 
structural steel. Every aspect of the 
construction process from concept to 
completion receives at1ention: 



computerized design , codes and 
specifications, research, shop and 
project management, inspection and 
safety, and fabrication and erection 
procedures. 

The focus is on practical solutions to 
common problems. The Conference has 
also been a major forum for introducing 
the latest research on structural steel 
design, recent code changes and 
technological advances. 

Poster Session 
Once again, a Poster Session will be 
offered attha NSCC. Anyone interested 
in having their technical paper displayed 
should contact Cynthia Zahn at 
3121670-5416. 

Exhibit Booth Space 
Available 
The National Steel Construction 
Conference offers an ideal marketplace 
for those who provide products and 
services to the structural steel industry. 
In addition to display booths, exhibitors 
also will be given an opportunity to 
conduct a Product/Service Workshop. 
These special sessions offer a forum 
where exhibitors can share, at no 
charge, the latest technological 
advances in specialized fields , conduct 
demonstrations or question·and-answer 
dialogues, or introduce new or updated 
equipment and programs. These 
workshops will be conducted during 
specific time periods not in conflict with 
regular Conference sessions, and the 
schedule w ill be included as part of the 
Official Conference Program. 

Information on exhibit spece at the • 
NSCC Is now available from AISC 
hssdquarters; call David G_ Wiley 
(312-670-5422)_ 

Pre-Conference Events 
This year's Schedule of Events (see 
enclosed Preliminary Schedule) includes 
an Educator Meeting, concentrating on 
subjects of interest to those who teach 
structural steel design courses at 
colleges and universities, and an AISC 
Professional Member Forum for 
structural engineers interested in 
currenVfuture programs and publications 
available from AISC. Other 
organizations or associations who would 
like to schedule pre-conference activities 
to take advantage of the expected high 
concentration of industry representatives 
should contact David G. Wiley at AISC 
(312-670-5422). 

Those registering for the COMPLETE Spouses Program will receive tickets to A • 
or Band C and D. Anyone wishing to register for anyone or more of these 
events INDIVIDUALLY, may do so by selecting Events A, B, C and/or D on the 
Conference Registration form. 

There will be no charge for fully registered spouses attending the AISC Welcome 
Reception Wednesday evening in the Exhibit Hall (Hilton Pavilion). 

All tours will use a modern, fully equipped passenger bus that includes licensed 
tour guides. If your tour requires an admission fee, this is included in the price of 
the tour. Unless otherwise noted, lunch is on your own. All tours leave from the 
East Tower Lobby of the Las Vegas Hilton and will conclude there . 

A Wednesday, June 3: 1 :00-4:30 p.m 
City Highlights Tour 
This exclusive tour takes you along the "Las Vegas 
Strip" to the downtown Casino Center. "Glitter Gulch" 
is the center for millions of bright, colorful lights. 

All the major hotels and casinos will be pointed out, 
and your private tour guide will describe the 
transformation from a dusty railroad watering stop at 
the beginning the century to the "Entertainment 
Capital of the World". 

Your tour also includes Ripley's Believe It or Not 
and the famous Ethel "M" Chocolate Factory, which 
features one of the world's finest botanical cactus 
gardens. 

Price $25. 

., Wednesday, June 3 1 :30-5:00 p.m. 'B ~ed Rock Canyon Adventure 
Experience the thrill of discovering the 150-million 
year old Red Rock Canyon with its majestic 
sandstone cliffs, soaring 2,000 « above the valley 
floor. The orange-red glow of its steep slopes at 
sunrise and the small streams that fall through rock 
crevices and scattered boulders, have long inspired 
painters, photographers and poets. It's fossilized 
sand dunes have grown b. y a third of its former size to. 
an official 83,000 acres of conservation area. 

The 13-mile long Scenic Loop is a good 
introduction to the canyon, but wandering the trails, 
climbing the mountains, or resting within its solitude 
are even more rewarding. There will be several stops 



•
spouses' Program 

Optional Events 
professionals involved in the structural 
sleel industry. 

In add ilion to the technical program, the 
Conference also will include a special 
program for spouses and guests of those 
registering to attend. A schedule of 
planned evening and pre- and 
post-conference activities is also 
included as part of this pamphlet. 

The issue will include both product 
information from show exhibilors and 
reprinls of the mosl exciting papers to be 
presented at the NSCC. 

MSC To Publish Special 
Show Issue 

Adv.r1I.lnlllnlormation CIIn be obtained 
/rom Marcl Lynn Co.t.ntlno (E .. t), Dan 
Ramall_ (Alldwe.t) and Chrl. Luka (We.t) 
atthe Panl. Group, 7161 N. Cicero Av •. , 
Lincolnwood, IL 60646-1622, (708) 
6~ltOO. 

Join Us Modern Steel Construction, the official 
publicatIon of the AISC, will publIsh a 
special show Issue in June 1992. The 
four-color, monlhly magazine has a 
circulation of 35,000 structural engineers, 
sleel fabricalors , architects and other 

Jom us in Las Vegas June 3-5 for what 
promises to be an exciting, innovative 
event Ihat you won't want to missl 

• 

• 

along the way allOWing you to take pictures of thiS 
nalural showcase. 

Comfortable walking shoes and appropriate 
oUldoor clothing for higher elevallon IS recommended. 
Includes soft drink and souvenir book. 

Price $25. 

Thursday. June 4' 9:00-4:00 p.m. 
Hoover Dam/Lake Mead Deluxe Tour 
Selected as one of Seven Modern C,v,l Engineering 
Wonders, Hoover Dam rises 726-1t above bedrock, Is 
660-1t thick at Its base, 45-ft thick at its crest and 
stretches 1,244 ft across Black Canyon loining 
Nevada and Arizona. You will tour the inner workings 
of thiS mighty dam (completed in 1936) and see the 
spillways and powerlul generators In action and a film 
shOWing the construclion. 

Then you board an old-fashioned paddle wheel 
boat for a mld-day, 1-112 hour Cruise to Lake Mead's 
sceniC pomts that also affords you the opportunity to 
see the dam from the water. DUring your cruise you 
will receive a special souvenIr book and enjoy a 
leisurely lunch prepared especially for you. 

Price $48. 

~Friday , June 5: 9:00-1 :00 p.m . ' D ~Ife Behind the Curtain 
You're off to the Liberace Museum where you will 
view more than 5,000 square feet of display space 
featuring many of Liberace's outlandish autos, 
several rare and antique pianos and much of 
Liberace's personal jewel collection. 

Ever wondered what it would be like to be a Las 
Vegas showgirl? Why not live the fantasy backstage 
of the world-famous Bally's review "Jubilee", voted 
extravaganza "show of the year". Jubilee is the most 
lavish, expensive and spectacular show ever staged 
in Las Vegas I The show was produced at a cost of 
$10 million and features more than 100 dancers and 
signers. Find out what goes on behind the scenes as 
a Jubilee showgirl takes you on a personal tour of the 
75' deep x 75' wide stage with nine elevators, running 
four stones deep, and 15 stories high. Also, see the 
breathtaking simulation of the "Sinkmg of the Titanic". 

"Peek Into the Life of a Las Vegas 
Showglrl" 
Finally, you will be treated to a program that will 
reveal the secrets of the Las Vegas showgirl. 
Entering in unpretentious street clothes, as If by 
magic, she will transform herself into a beautiful 
showgirl. This is a one-of-a-kind perlormance. There 
will be time for questions - bring your camera. 

Price $55 . 

Complete spouses program (includes A or 8, C & DJ $115 



MONDA Y, JUNE 1 
11 :00-5:00 Exhibitor Move-tn - continues unlit 1 :00 pm. 
p.m. Wednesday 

TUESDA Y, JUNE 2 
8:00-4:00 Optional Event It : 
p.m. Grand Canyon Deluxe Tour 

Noon-s:OO AISC Commillee on Research 
p.m. Meeting/luncheon 

4:00-8:30 Partners in Education/Commillee on 
p.m. Education Meeting 

A JOint meeting of univerSity and steel Industry 
leaders to review current teaching practices 

WEDNESDA Y, JUNE 3 
8:30-10:00 AISC Professional Member Forum 
a.m. Session for structural engineers Interested In 

future programs and publications available from 
AISC. 

8:30-1:00 ASCE Committee on Steel Building Structures 
p.m. 
8:30-10:00 Steel Educator Program - Session I 
a.m. Session concentrating on subjects of Inlerest to 

those who teach structural steel deSign courses 
at colleges and univerSities 

9:00-1 :00 AISC Safety Task Force Committee 
p.m. Meeting/luncheon 

10:30-Noon Steel Educator Program - Session II 

1 :00-4:30 Spouses Optional Event A: 
p.m. City Highlights Tour 

1 :30-5:00 Spouses Optional Event B: 
p.m. Red Rock Canyon Adventure 

1 :00-1 :15 Welcome: Stephen E. Egger. AISC Chairman 
p.m. Egger Steel Company 

S'oux Falls. SO 
Introductions: Hollis L. (Pat) Hance, Jr., 
Co-Chairman NSCC 
Southern Engineering Company 
Charlotte. NC 
Robert H. Woolf. Co-Chairman NSCC 
C,ves Steel Company 
Roswell. GA 

1 :15-2:00 General Session: 
p.m. T R. Higgins lecture - winner to be 

announced 
Presiding: Robert F. lorenz. 
AISC. Chicago. IL 

2:00-3:00 KEYNOTE ADDRESS: 
p.m. Presiding: Robert H. Woolf, Co-Chairman 

NSCC 
" Why Steel Is a Beller Buy" 
Moderator: Jerry L. Milligan, 
Falcon Steel Company. Inc. Fort Worth, TX 
Speaker: Alford B. Johnson (Andy), 
AISC Marketing, Inc, Chicago, IL 
Today. more than ever, steel IS a sensible 

3:00-5:30 
p.m. 
5:45-6:30 
p.m. 

6:30-8:00 
p.m. 

choice of building material whether viewed from 
the vantage point of the owner, architect or • 
engineer. Tried and true advantages, plus 
surprising new developments make It a truly 
exciting product to work with. The various 
benefits to all parties will be explored in an 
Innovative way to set the theme for the 
conference. Interested in steel? Be there! 

Exhibits Open (Hilton Pavilion) 

Exhibftor Workshops (A-G) 
These special sessions offer a forum where 
companies share the latest technological 
advances in their specialized fields, conduct 
demonstrations or question-and-answer 
dialogues, and introduce new or updated 
equipment and programs. 

AISC Welcome Reception 
All conference attendees and spouses are 
Invited to attend this fun-filled event in our 
Exhibit Hall (Hilton Pavilion). 

THURSDA Y, JUNE 4 
7:00-8:00 Speaker Breakfast 
a.m. 
7:00-8:00 
a.m. 
7:00-8:00 
a.m. 
7:30-8:15 
a.m_ 
8:30-9:30 
a.m. 

Southern Association of Steel Fabricators 
Educator Breakfast 
Virginia/Carolinas Structural Steel Fabricators 
Educator Breakfast 
Exhibitor Workshops (H-N) • 

General Session: 
Presiding: Robert H. Woolf, Co-Chairman NSCC 
"Eliminating the Guesswork In Connection 
Design - The Rofe of the Fabricator and 
DeSign Engineer" 
Moderator: Philip levine, Roll Form 
Products, Newton, MA 
Speakers: William A. Thornton, Clves Steel 
Co., Roswell, GA 
Martin E. Hursey, CRS SIrrine Architects, 
GreenVille, SC 
Thornton will discuss the information needed by 
the connection designer for elficlent and 
economical designs from the poinl of view of a 
fabricator. Hursey, a profeSSional engineer with 
a design firm , will present similar information 
from the Viewpoint of the engineer. This 
presentation will help all parties Involved In 
connection deSign and improve structural steel 
connection design. 

9:00-4:00 Spouses Optional Event C: 
p.m. Hoover Damllake Mead Deluxe Tour 

9:30-10:00 General Session: 
• . m_ Presiding: Robert H. Woolf, Co-Chairman NSCC 

"Progress Report on Metric Conversion" 
Speaker: Geerhard Haaljer, AISC, Chicago, !.I.. 
An update on AISC's involvement in the • 
conversion to the S.1. units of measurement 
required by the Omnibus Trade and 
Competitiveness Act of 1966 It sets 1992 as 
the deadline for each government agency to 
convert to this system. 



10:00-3:00 Exhibits Open 
1> p.m. Lunch Will be served from Noon-2:00 p.m. In the 

Exhibit Hall (Hilton PaVIlion) 

10:45-12'15Technlcal Sessions 

•

. m. (See Technical Seminars section for descnptlon) 
1 What the Fabricator Needs to Know About 
Marketing 
8 Developments in Painting Fabncated 
Structural Steel 
10. Tieing It All Together - Integration 01 
Designs, Detailing and Production Systems 
11 Steel Parking Decks 
15 Research In Progress 
16. BUilding Code Update 

12:30-2:00 Poster Session (Exhibit HalVHllton PaVilion) 
p.m. An exhibition of technICal papers Will be 

displayed throughout the conference. Authors 
of papers Will be available dunng thiS lime 
penod for diSCUSSion of the papers' contents. 

2:00-3:30 
p.m. 

3:40-5:10 
p.m. 

• 

Technical Sessions 
4 The Right Connections lor Mating Tubular 
and Wide-Flange Shapes 
5. ImprOVing Your Shop Safety Program 
9 Connection DeSign Responsibility 
12 Short Span Steel Bndges 

Technical Sessions 
2. Practical Solutions to Connections The Do's 
and Don'ts for Fabncators and Engineers 
3. Fabncator's Legal Rights Under the Code of 
Standard Practice 
6. Tightening Bolts - Which System IS Best for 
You 
13. Airport ExpanSion: The International Facility 
at Chicago O'Hare International A"port 
14 Research Implementation 
17 Repa" and Retrofit 

5:15-6:00 Exhibitor Workshops (O-U) 
p.m. 
6:00-10:30 Optional Event 13: 
p.m. City Lites Dinner Show 

FRIDA Y, JUNE 5 
7:30-8:15 Exhibitor Workshops (V·BB) 
a.m. 
8:30-9:15 General Session: 
a.m. Presiding: Hollis L. (Pat) Hance, Jr., 

Co·Cha"man NSCC 
"The Resurgence 01 Steel Frame 
Construction In the United Kingdom" 
Speaker: Robert Latter, Bntlsh Steel PLC, 
United Kingdom 
ThiS presentation Will explore the reasons lor 
the Increased share of steel frame construction 
In buildings 01 more than one story In the United 
Kingdom The market share lor steel frames 
has Increased lrom about 30 percent of lloor 
area to more than 50 percent In the past decade 

9:00-1 :00 Spouses Optional Event 0 : 
~.m. Life Behind the Curtain 

'I11III:15-10:00 General Session: 
I .m. Presiding: Hollis L. (Pat) Hance, Jr .. 

Co·Cha"man NSCC 
"Hlgh·Rlse Steel Frame" 
The 45·mlnute 111m deals With the fabncatlon 

and erection of t 4,000 tons of structural steel 
for a SO·story office building In a major 
metropolitan area. It lollows the progress of the 
structural steel, from the delivery of the mill 
matenal, through final installation at a crowded, 
downtown site. It prOVides excellent coverage 
of the challenges faced by Ironworkers In 
COmpleting the very hazardous work under 
widely varying conditions. 

10:00 ·2:30 Exhibits Open 
p.m. Lunch will be served from 12:15·1 :45 p m. in the 

Exhibit Hall 

10:45-12:15Technlcal Sessions 
p.m. 6. Repeat: nghtenlng Bolts - Which System 

IS Best for You 
7. DeSigning Economy Into Welded Structures 
9. Repeat Connection DeSign ResponSibility 
15. Repeat Research In Progress 

1 :45-3:15 Technical Sessions 
p.m. 3. Repeat: Fabricator's Legal Rights Under the 

Code of Standard Practice 
4. Repeat The Right Connections lor Mating 
Tubular and Wide-Flange Shapes 
10. Repeat: Tieing It All Together - Integration 
01 Designs, Detailing and Production Systems 
13. Repeat: Airport Expansion . The 
International Facility at Chicago O'Hare 
International Airport 
14. Repeat: Research Implementation 
17. Repeat: Repair and Relroflt 

2:30 p.m. Exhibits Close 

3:25-4:55 Technical Sessions 
p.m. 5. Repeat Improving Your Shop Safety 

Program 
7. Repeat DeSigning Economy Into Welded 
Structures 
8. Repeat Developments in Painting 
Fabncated Structural Steel 
11 . Repeat Steel Parking Decks 
12. Repeat: Short Span Steel Bndges 
16. Repeat Building Code Update 

6:30-7:30 Reception (Cash Bar) Location TBA 
p.m. 

7:30-1 :00 Optional Event 14: 
a.m. Conlerence Dlnnerr'Jubll .. I" Pickage 

7:30-9:30 Optional Event '5: 
p.m. Conferenca Dinner Only 

9:30-1 :00 Optional Event 16: 
I .m. "Jubll .. I" Only 

SA TURDA Y, JUNE 6 
8:00-4:00 Option. I Event '2: 
p.m. Grand Canyon Delu •• Tour 

8:00·3:00 Optional Event '7: 
p.m. River Ralt Adventure 

8:00-12:30 Optional Evant 18: 
p.m. Hoover Dam Tour 

8:30-Noon Optlonll Event 19: 
Red Rock Canyon Advlnturl 



1 What the Fabricator Needs to Know About 
Marketing 
Moderator: Jerry L. MIlligan, Falcon Steel Company, 
Inc., Fort Worth, TX 

2 

3 

4 

Speaker: 
Panelists to be announced 
Today we are laced With a shrinking construction 
market. more competition and not very bright 
prospects lor the immediate luture. In order to 
survive, labricators must be able to get a larger piece 
of a smaller pie. This workshop will show the 
fabricator how to make the biggest impact on the 
owner, architect and engineer. It will present 
take· home Information on how to present the 
message of steel as well as the specific message of 
the Individual fabrtcator firm. The session will also 
show what tools can be used to put the fabricator out 
In front. Panelists to be announced. 

Pr ctlcal -;oiutions to Connections - The Do'. 
and Don'ts for Fabricator. and Engineers 
Moderator: Philip Levine, Roll Form Products, 
Newton, MA 
Speakers: 
William A. Thornton. Cives Steel Co., Roswell, GA 
Martin E. Hursey, CRS Sirrine Architects, 
Greenville, SC 
Practical deSign as well as fabrication information 
needed by the connection designer to allow efficient 
deSign and economical fabrication Will be discussed. 
ThiS session Will help all parties involved in connection 
design eliminate the guesswork. The speakers will 
cover the do's and don'ts for fabricators and engineers. 

Fabrlcato'-. Legal Rights Under the Code of 
Standard Practice 
Moderator: Robert H. Woolf, Cives Steel Company, 
Roswell. GA 
Speaker: 
David B. Ratterman. Goldberg & Simpson, 
LOUisville,KY 
The AISC Code of Standard Practice is the most 
universally accepted set of general conditions utilized 
in steel construction in the United States. This 
presentation Will discuss specific rights and 
obligaltons under the AISC Code. 

The Right Connections for Mating Tubular and 
Wlde-FI nge Shapes 
Moderator: David T. Motyll, Welded Tube Co. of 
America, Chicago, IL 
Speakers: 
Gene Heathcock, FabArc Steel Supply, Inc., 
Anniston, AL 
James M. Fisher, Computerized Structural Design, 
Milwaukee, WI 
Despite the many benefits of structural tubing some 
deSigners are hesitant to use tubing because of 
perceived difficulties with connections. This session 
will dispel those myths. Heathcock will diSCUSS a five 
story bUilding that used wide-flange beams and tube 
columns. Fisher will concentrate on the connections 
for an all tube structure. 

5 

6 

Improving Your Shop Sllfety Program 
Moderator: S. W. Blaauw, Paxton & Vierling Steel 
Co" Omaha, NE 
Speakers: 
Brad Johnson, Paxton & Vierling Steel Co., 
Omaha, NE 
E. J. HarriS, Central Texas Iron Works, Inc., 
Waco, TX 
Fabricating shop safety programs vary from plant to 
plant. This session will discuss different shop safety 
programs and present information uselul in a 
fabricators day-to-day operations. Bring some of your 
own ideas and share them too. 

TIghtening Bolts - Which System Is eest for You 
Moderator: William G. Ashton, Egger Steel Co., 
Sioux Falls, SD 
Speakers: 
Jim Schiele, SI. Louis Screw & Bolt Co., 
SI. Louis, MO 
Wayne Wallace, J & M Turner, Inc., Burlington, ONT 
Don Shell , Huck Mfg. Co" Waco, TX 
Brandt Dahlberg, LeJuene Bolt Co., Lakeville, MN 
Representatives from each manufacturer will give a 
practical demonstration and answer questions about 
their product. Load indicator washers, tum of nut 
method, lockpin and collar lasteners, as well as, 
tension control bolts will be presented. 

• 

7 Designing Economy Into Welded Structures 
Moderator: R. Philip Stupp, Jr., Stupp Bros. Bridge . 
& Iron Co. , St. Louis, MO 

8 

9 

Speakers: 
A. Rex Frondutl, Trinity Industries, Montgomery, AL 
Duane K. Miller, Lincoln Electric Co., Cleveland, OH 
An efficient welded design is one that is not only safe 
but is economical. Through a variety of cost-saving 
ideas that begin at the design stage and carry 
through to inspection, the welded steel structure can 
be economically constructed. 

Developments In Painting Fabricated 
Structural Steel 
Moderator: W. H. Reeves, Carolina Steel Corp., 
Greensboro, NC 
Speakers: 
Bill Smith , Garbe Iron Works, Inc., Aurora, IL 
Other speaker to be named later. 
This session will include two speakers who will cover 
the latest developments in painting 01 structural steel. 
Discussion on low solvent paints will be included. 
The latest technology and use of water-based paints 
lor fabricated steel Will be extenSively covered. The 
speakers will also discuss the mechanizatton of the 
painting process for the fabrication industry. 

Connection DeSign Responsibility 
Moderator: Terry Peshla , Garbe Iron Works, Inc. 
Speakers: 
Henry A. Fernandez, New York State 
Education Depl. • 
Design Engineer to be named later 
The authority and responsibility for connection design 
has been hotly debated over the past several years. 
In the past we have discussed the topic from the 
perspective of contract scope, cost, insurance 



---~----- - - - -----

• 
10 

12 

• 

coverage and liability. During 1991, the State of New 
York, in conjunction with professional associations 
and trade groups, reviewed the status of shop 
drawing approvals and reminded the licensed design 
profeSSionals "that delegation of design responsibility 
to unauthorized firms constitutes unprofessional 
conduct." Our workshop topic is intended to stimulate 
debate between the factions on both sides of the 
question. 

Tieing It All Together - Integration o f Designs, 
Detailing and Production Systems 
Moderator: Robert Abramson , Interstate Iron Works 
Corp .. Whitehouse, NJ 
Speakers: 
Dick Hendricks , E.I. Dupont Engineering, 
Newark, DE 
Larry COli, Steel Service Corp., Jackson, MS 
Jim Stevers, Globe Iron Construction Co., Norfolk,VA 
The Interface of computer systems and information 
from design engineers directly to the fabricator will be 
discussed. DeSign interface will include down loading 
to detailing, production control systems and 
generation of CNC shop equipment programs. The 
ability to Integrate these systems will greatly reduce 
repetitive tasks Within fabricators organizations, and 
increase the competitiveness of structural steel 
through reduction of overhead. 

Steel Parking Decks 
Moderator: William F. McEleney. AISC Marketing, 
Inc .. Providence, RI 
Speakers : 
Michael JOlliffe , Zaldastani Associates. Inc .. 
Boston, MA 
David L. Weaver, AtSC Marketing, Inc., 
Pittsburgh, PA 
Jolliffe Will focus on the development of a building 
system for parking decks combining the use of 
structural steel and precast concrete components 
which can be rapidly erected. Specifically, the 
system is designed to respond to the harsh 
enVironment encountered In such facilities. 
Weaver Will Introduce a Parking Deck Brochure. The 
information presented includes the design of concrete 
floor slabS for long term serviceability on a steel 
frame, paint systems for structural steel to provide 
long service life, basic fire protection information from 
the model building codes, estimating steel 
requirements for common parking deck layouts and 
comparisons of ASD and LRFD deSigns. 

Short Span Steel Bridge. 
Moderator: Roy L. Mlon, AISC Marketing, Inc., 
Pittsburgh. PA 
Speakers : 
James Montgomery. Bethlehem Steel Corporation, 
Hershey. PA 
Stanley J. Grossman, Grossman and Keith 
Engineering Co .. Norman. OK 
J .H. (Ted) Temple, Chaparral Steel, Midlothian, TX 
Montgomery: This presentation will cite steel's 
advantages for use In short span bridges, such as ItS 
relative light weight, ease of inspection and repair. 
and strong aesthetic potential. Viable options 
available to the engineer and owner will be 
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emphasized as they pertain to SUbstructure, 
superstructure, decks and cost competitiveness . 
Grossman and Temple will discuss a system where 
composite steel-concrete bridge units cast upSide 
down prestress the steel beams so that the range of 
elastic behavior is extended. Recent applications in 
Oklahoma, Texas and New York demonstrate the 
economic advantages of this construction method. 

Airport Expansion : The International Facility at 
Chicago O'Hare International Airport 
Speakers : 
David E. Eckmann, Perkins & Will , Chicago, IL 
David McKenzie, Havens Steel Company, Kansas 
City, MO 
The structural engineer and the fabricator of this 3 
level, 1.1 million square foot terminal will highlight 
some of its interesting features, and construction and 
fabrication problems and solutions. The facility , 
currently under construction, is comprised of 15.3 
thousand tons of structural steel including composite 
floors. The architectural design reqUired a floor 
framing system capable of supporting airplane loads 
above a below-grade federal inspection facility. 
Exposed steel is used extensively. Exposed double 
pipe frames support the 50-ft . high vaulted ceil ing of 
the 700-h. long ticketing pavilion, as well as a curved 
Galleria and skylight roofs above the federal 
inspection area. This will be an important structure in 
both its use and expression of diverse applications of 
structural steel systems. 

Research Implementation 
Speakers : 
Joseph A. Yura , University of Texas, Austin, TX 
"Bracing Design Manual" 

T.V. Galambos, University of Minnesota, 
Minneapolis, MN 
"Design of Unsymmetric Members" 
Yura: This manual on bracing design gives design 
recommendations for bracing of beams, columns, 
frames and trusses . Emphasis is placed on simplicity 
and practicality. New formulations are given that not 
only define the strength and stiffness reqUIrements for 
full bracing, but also give the column or beam strength 
when less than full bracing is present. Additional 
topics of discussion will include the importance of 
brace location and attachment details and new 
formulas for C. factors for continuous beams with the 
top flange braced. 
Galambos: Unsymmetric members such as angles. 
tees and built-up shapes are always a challenge to 
the structural designer because of the unfamiliar types 
of limit states which need not be considered in the 
design of wide-flange members. The provisions of the 
AISC Specification for such members, as wel l as the 
tables and design aids Will be reviewed. 
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Speakers : 
R. Richard Avent, Louisiana State University, Baton 
Rouge, LA 
"Designing Heat Straightening Repairs" 
Hassan Astaneh , University of California. 
Berkeley, CA 
"Behavior and Design of Base Plates for Gravity and 
Seismic Loads' 
Avent: A comprehensive set of experiments was 
conducted on heavily damaged steel plates and rolled 
shapes which had been subjected to heat 
straightening. Effects of the repair process on the 
tensile properties and residual stresses in the reqaired 
steel were experimentally determined. Based on the 
results. rational decisions can be made concerning 
the use of heat straightening and its limitations. 
Astaneh: Moment-rotation behavior of steel column 
base plates under gravity as well as seismic loads 
was investigated. The study indicated that thick base 
plates generally remained elastic and large forces 
were developed in the anchor bolts. Whereas, in 
thinner base plates. plates yielded and devloped an 
actual pin at the base of the column. relieving base 
plate and foundation from carrying undesirable 
moments. The author will discuss the behavior and 
design recommendations. 

16 Building Code Update 
Speakers: 
Del Boring. American Iron and Steel Institute, • 
Washington D.C. 
"Building Codes in the 1990s' 
Egor Popov, University of California. Berkeley, CA 
"Development of Seismic Steel Codes in the U.S: 
Boring: The current trend is for most states and 
major cities to enforce one of the model building 
codes. while previously. the dominant building codes 
in the United States were locally developed. The 
significance of this transition and its impact on steel 
construction will be explored. Recent building code 
initiatives of interest, including fire protection, will be 
discussed. 
Popov: The seismic design problem has been 
receiving increasing national atlention during the past 
two years. The work of the Building Seismic Safety 
Council on the update of its National Earthquake 
Hazards Reduction Program Provisions has 
accelerated the adoption of new requi rements in the 
BOCA. SBCCI, and UBC model codes, and ASCE 
load standard. The main differences and similarities 
in their seismic load and deSign criteria are reviewed. 
In addillon, the seismiC detailing requirements for 
steel moment resisting frames, concentrically braced 
frames, and eccentrically braced frames will be 
discussed. 

All tours will use a modern, fully equipped passenger bus and include licensed 
tour guides. If your tour requires an admission fee, this is included in the price of 
the tour. All tours leave from the East Tower Lobby of the Las Vegas Hilton and 
will conclude there. Note: A tour may be canceled if AISC does not receive a 
sufficient number of registrations by May 15. In this case, you will be notified and 
a full refund will be issued after the Conference. - Although we are featuring City 
Lites & Jubilee, there is other entertainment available. We will have information 
at the AISC Registration Desk. 

~1 Tuesday, June 2' 8:00-4:00 p.m. ' 1 ~rand Canyon Deluxe Tour 
~2 Saturday, June 6' 8:00-4:00 p.m. ' 2 Grand Canyon Deluxe Tour 

The seventh natural wonder of the world features 
incredible colors and vistas lhat took nature more 
than nine million years to create, can be viewed as 
you soar alongSide the canyon mouth, gorges and 
volcanoes. 

You will have 2 hours of sightseeing on your own. 
You'll have plenty of time to enJoy the view. the 
Visitors Center. the eXCiting IMAX Theater and a 
delicious buffet meal. 

Your tour includes all transportation. airfare, taxes, 
admission fees, IMAX Theater and a lunch. Note: 
This is an air and ground tour. There are no minimum 
numbers for th is tour. It will not be canceled I 

Prlc. $175 

The same tour as #1, only offered on Saturday 
Instead of Tuesday. 

~ 
Pr/c.$175 

3 Thursday, June 4 6:00-10:30 p.m 
City lites DInner Show 

Staged at the Flamingo Hilton, City Utes IS a dazzling 
revue featUring Incredibly staged numbers, Ice 
extravaganzas and superb novelty acts, all put 
together in a well-placed, exciting show. Includes: • 
show, dinner, tipS and transportation. 

Price $55 
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, 7 Repair and Retrofit 
Speakers: 
Joseph J. Pullaro. A.G. Lichtenstein & Associates 
' Post-Tensioning of the Walnut SI. Bridge Over the 
Tennessee River" 

~ \~ I~ . .. ~ '/ 
~~\ 

• 

Predrag L. Popovic, Wiss, Janney, Elstner 
Associates, Inc., Northbrook, Il 
"Structural Repairs and Strengthening 01 a 360,000 
Square Foot Warehouse" 
Pullara: The Walnut Street Bridge crossing the 
Tennessee River In the City of Cha"anooga, 
Tennessee IS a pm-connected Camelback Pra" 
Truss, built In 1891 . Rehabilitation of the structure to 
serve as a pedestrian bridge and linear park IS to be 
completed In Summer 1992. Inspection of trusses 
showed losses due to rusting and p'"'ng at the eye 
bar heads. A system 01 post-tensioning the trusses 
with straight and deflected strands was selected to 
relieve the eye bars of a large portion of th911 exisllng 
dead load and also to introduce redundancy in the 
tension members by prOViding an alternate load path 
via the strands. 

Popovic: This 15 year old masonry warehouse had 
experienced numerous roof failures and various 
structural rool and wall distress. RepairS included 
reinforcing masonry pilasters with steel columns, 
addition of steel vertical Wind braCing, modifications 01 
expansion Joint details at steel beam splices and bar 
Joist bearings to accommodate temperature 
movements , and the addition of stiffeners at 
beam-column connect ions. Strengthening retrofits 
were installed at bottom chord end connections 01 all 
typical steel joists. 

Friday, June 5 ' 7:30-1'00 a.m. ~7 Saturday, June 6 8:00-3:00 p.m. 
Conference Dlnner,"Jubllee'" Package , 7 ~Iver Raft Adventure 
The evening begins With our Annual Conference Eleven excillng miles of rafting adventure on the 
Dinner at the las Vegas Hilton, where you have a Colorado River awaits you. In one of the most 
chance to VISit your friends from all around the beautiful canyons of the Colorado, you Will drift and 
country. float through the waterfalls, geological formations, 

FollOWing dinner, It IS on to the world famous moss-covered beaches and breathtaking beauty. 
"Jubilee" In the Z,egfeld Theater at Bally's. 'Jubilee" Enjoy three hours of floating bliss down the lazy 
IS the most laVish, expensive (produced at a cost of river, which contains neither rapids nor white water. 
$10 million) and spectacular show ever staged in las Tour includes a delicious lunch. 
Vegas, featuring more than 100 dancers and singers. Ts! Price $75 
Includes Conference Dinner, premium seating at 
"Jubilee", tiPS, taxes and transportation. 8 

Price $89 Saturday, June 6 8:00-12:30 p.m 
Hoover Dam Tour 

Friday June 5' 7:30-9:30 p.m. Same as #C, without lunch or a paddle wheel cruise 
of Lake Mead. 

Conference Dinner Only Price $26 
Same as #4, only Without Jubilee stage show. -m 

Price $49 

9 Saturday, June 6' 8:30-12:00 p.m 

F d Red Rock Canyon Adventure 
ri ay, June 5: 9:30-1 :00 a.m. Same as #B 

"Jubilee'" Only Price $25 
Same as #4 , only without the Conference Dinner, 
includes premium seating at the show, taxes, tips and 
transportation. 

Price $49 
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Figure 2: Snow-drift loading 
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Figure 3: Column splice location 
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sider the appropriate trea tment of connections. 
10. Show all necessary loads on the design draw

ing to avoid costly over-d esigning of connections or 
dangerous under-designing. This is an AISC specifi
cation requirement. In addition to gravi ty loads, tor
sional loads, axial loads, and moments should be 
given, and when columns are influenced by gravity 
and la teral moments, these moments should both be 
given. 

11. Indicate who is responsible for "grey area" 
items such as loose lintels, masonry anchors, eleva tor 
sill a ngles, eleva tor sheeve beams, fastenings for pre
cast concrete spandrel panels, etc. Unless the respon
sibility is specifically delega ted, it is likely that the 
cost of these items will be incl uded in the bids of two 
or more trades, meaning the client may pay more 
than once for the same article. 

12. Don't require the steel subcontractor to per
form other work that should be done by other trades 
such as installing masonry anchors, ceiling hangers, 
lateral bracing for interior wall, toile t partition sup
ports, window wall supports, and the like. Informa
tion required to perform this work often is slow to de
velop, resulting in need less delay for the steel 
fabricator, w ho should be allowed to proceed without 

• delay and unnecessary encumbrances. 

L-I __ _ 

13. Consider the use of cantilevered rafters and 1 
purlins to save weight on roof design. 

14. In areas of roof that are subject to snow drift 
loading, a rrange the purlins parallel to the d ri ft and 
vary the spacing of the purl ins so the sa me gage of 
roof deck and sa me size purlins can be used through
ou t the area (figure 2). 

15. Do not design for minimum weight alone. 
Such a design may require more pieces and more con
nections and will be more labor intensive in both the 
shop and the field , and in all likelihood will be more 
expensive. 

16. Excessively stringen t mill fabrication and 
erection tolerances, beyond state-of- the-art practices, 
wi ll probably reduce the number of bidders and raise 
the cost to the owner. ASTM A6 tolerances a nd those 
established by the ANSI, AWS, and AlSC have served 
the industry well and should be adhered to except 
under extraordinary ci rcumstances. 

17. Designate the proper type of high strength 
bolt value. The correct application of each type is well 
documented in the current bolt specifica tions. Do not 
specify slip-critica l va lues for the purpose of obtain
ing an extra facto r of sa fety. 

18. Allow the use of tension control (twist-off) 
high strength bolts. These bolts are as re liable as are 
other methods of measuring bolt tension and red uce 
labor costs. 

19. Specify fillet welds rather than groove welds, 
w herever possible. Groove welds are generally more 
costly beca use of the joint preparation req uired and 
the g rea ter volume of weld deposited. 

20. Indicate fill e t welds that can be made in one 
pass, wherever possible. When using the shielded 
metal arc welding process in the horizontal a nd fla t 
positions, the maximum practical one-pass fillet weld 
is $16". 

21. Favor th e horizontal and flat welding posi
tions. These welds are easier and quicker to make and 
are generally of a higher quality. 

22. Don' t call for more weld than is necessary. 
Over-welding creates excessive heat, w hich may con
tribute to warping and shrinkage of the members re
sulting in costly straightening ex pense. 

23. Grant the fabricator th e option of eliminating 
some column splices, wherever possible. The cost of 
one column splice equals the cost of about 600 lbs. of 
A36 steel. However, the fab rica tor should study the 
situation ca refull y before deciding to omit the column 
splice and running the heavier shaft up to the next 
splice-the resulting column may be too long for erec
tiOIl . 

24. Avoid designing column splices at mid-story 
height. These are often too high fo r the erector to 
reach without rigging a float or scaffold . If the splice 
ca n be loca ted no higher than 5' above the tops of the 
steel beams, it will save the expense of the extra rig-
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Figure 4: Heavier column shaft eliminates stiffeners umn has axial compressive stresses. The excess capac
ity is allotted to bending stresses that occur as com
pression in one flange and tension in the other flange. 
The compression forces are added to each other at 
one flange while at the other flange the tension force 
is subtracted from the compression force. Seldom 
does this other side of the column ever go into tension 
and never into full allowable tension of the magni
tude that would require a full strength splice. Once in 
a while, lateral loads on a structure will re ult in some 
small net tension stress, but not to the extent to justify 
a fu ll strength splice (figu re 3). 
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ging and stiU be in a region of the column where 
bending forces are relatively low (figure 3). 

26. Consider using a heavier column shaft or high 
strength steel to eliminate the need for web doubler 
plates and/or column stiffeners opposite the flanges 
of moment connected beams. One pair of stiffeners 
installed costs approximately the 5<l me as 2SO Ibs. of 
A36 steel if the stiffeners are fillet welded. If they 
must be groove welded, the cost skyrockets to the 
equivalent of 1000 Ibs. of A36 steel. The cost of one in
stalled doubler plate is about the same as 500 Ibs. of 
A36 steel (figure 4). Considering that for an average 
two-floor column there could be as many as four pair 
of stiffeners and two doubler plates, at least 2,000 Ibs. 
of A36 steel (about 1,900 Ibs. of A572 Grade SO) could 
be sacrificed in order to save the time and expense of 
making the lighter shaft work. 

25. Do not design column splices to "develop the 
full bending strength of the smaller shaft." Seldom 
is the splice located at the point of maximum bending 
and seldom do the bending stresses result in a condi
tion that would require a full strength splice. The col-

Structural Material Sorter Ver. 4.0 

A series of programs 

deSigned 10 help 

sleel fabricators 

manage material. 

::-~------"-- . 

__ Sli 
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• Reduces labor - Increases accuracy. 
• Automatically computes weights, surface 

areas, bolt counts and lineal totals. 
• Quickly sorts lists into proper order. 
• Produces optimum length~cu"ing lists from 

in~house stock, vendor's stock or the best 
combination of each. 

• Provides shipping lists based on piece~ 
mark sequence. 

• Tallies material costs, shop hours and field 
hours for ellsy estimating. 

• Uses simplified terms so non·tech person· 
nel clln operate with ease. 

• External Data Interface can import existing 
computer~based material lists. 

• Call today for a FREE demo kit, including 
the full system's operator's manuall 

E.J .E. IN DUSTRIES. INC. 

COMPUTER SOFTWARE FOR STEEL PROFESSIONALS 
287 Dewey Avenue Washington, PA 15301 (800) 321 -3955 

The Best Selling 
CivillStructur31 Progrilm Since 1987 
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27. Avoid designing heavy or awkward members 
in remote hard-to-reach portions of the structure. This 
may eliminate the need for larger, more expensive 
hoisting equipment. 

28. Reinforce beam web penetrations only where 
necessary. Several software programs, including 
AISC's Webopen, help identify and design web pene
trations that do not require reinforcing. Also, it may 
be less costly to use a beam with a heavier web, to 
move the opening to a less critica l location, or to 
change the proportions of the opening to something 
less demanding. 

29. For heavy bracing, where advantageous allow 
the fab ricator to translate the bracing work points SO 

that they lie on the intersection of the flange faces 
rather than the centerline of members (fi gure 6). Gen
erally, this will result in a more compact, efficient con
nection (see A1SC Engineering Journal, Vol. 21, 3rd 
Quarter 1984). 

30. Allow the prudent use of oversized hol es and 
slots to fa cilitate fit-up costs and erection. They may 
elimina te or reduce the need for costly reaming of 
holes or re-fabrication. 

31. Avoid the indiscri minate use of stiffeners. Stif
feners are required to prevent local deformation 
and /or to transfer load from one part of a member to 
another (figure 5). If the main members are capable of 
taking care of themselves then the cost of stiffeners 
ca n be saved. Use partial depth stiffeners where possi
ble; full depth stiffeners can cost twice as much as 
partial depth stiffeners. 

32. Avoid the catch-all specification that reads 
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something like this: "Fabricate and erect all steel 
shown or implied necessary to complete the steel 
framework." The bids will undoubtedly be inflated to 
cover whatever might be "implied". This is unfair to 
the client. 

33. Avoid the nebulous specification that calls for 
stiffeners as required, roof frames as required, rein
forcing of beam web penetrations as required, etc. 
During the estimating and pricing phases, the fabrica
tor/erector rarely has enough time to determine what 
is and what is not required, and will therefore include 
in the bid an allowance for the questionable items 
whether or not they are eventually needed . The client 
may end up paying for something that is not sup
plied. Spell out known stability and tolerance prob
lems applicable to the specific project. 

34. Avoid the overly restrictive specification . The 
more res trictions listed in the s teel specifications the 
g reater the chances that no one will be able to meet 
them all. This will eliminate some of the competition 
and often result in higher bids. 

35. Prepare complete designs. A goodly portion of 
the fabricator's overhead expense is spent on estimat
ing. For every job he gets he may make 10 to 20 un
successful attemps. Some project specifications are 

l 
written in such a way as to require the fabricator to 
complete significant portions of the steel design in 
order to prepare an accurate cost estimate. But requir-

ing fabricators to complete significant portion of t:l 
steel design in order to prepare an accurate cost esti- • 
mate wastes time and boosts estimating costs, which 
will in turn be passed on to the client. If eight fabrica-
tors are pursuing a project, this design work must be 
duplicated eight times. The fabricator who elects to 
bypass the necessary design investigations may end 
up in deep trouble with a bid and job tha t are less 
than they should be. But if he loads his bid to cover 
the "worst case" conditions, the chances are he will 
not get the job. When a fabricator has to determine 
loads via analysis of the member, the results will 
often be unrealistic. Whether the member is designed 
based on stiffness, aesthetics, minimum thickness re
quirements, or deflection is not normally known by 
the fabricator. 

A complete design is the best assurance that those 
who must use that design will accurately interpret the 
intent of the designer. There will be far less chance for 
ambiguities, misinte rpretations, errors and/or omis
sions. Design shortcuts can only hurt the o ther mem
bers of the construction team. A complete design ben
efits everyone in the long run, including the designer 
and the client. 

David T. Ricker, P.E. , is a rei ired vice presidelll of ellgi- J 
lIeerillg wilh AISC-lIIelllber The Berlill Sleel COllslruelioll 
Co. , IIIC, alld is 1l0W liv illg ill Arizolla. _ 

Remember the last time 
a project cost what 

you estimated? 
Steel 2000 le ts you estimate it 
like you build it - every time. 
An automated steel fabrication 
management system that moves 
your project through virtually 
every phase of production, Steel 
2000 works hard for your company, 
saving staff time and earn ing 
higher profits. 

Developed by fabri
cators for fabricators , 
Steel 2000 knows almost 
as much about your 
business as you do, And 
because the system is 

customized, it learns exactly what 
it should know about YOLlr plant 
to handle every detail of a job. 

While Steel 2000 works hard, 
it's easy to use, In fact. why not 
see for yourself. Just call and 
we'll send a demo diskette. Or visit 
Steel ervice Corporation, the 

mult~plant company 
where Steel 2000 was 
developed and is used 
every day to make sure 
projects are estimated 
exactly as they are built 
- every time. 

For a demo, call : 1 (800) 332-7472 
FAX: (714) 863-0244 

17900 Sky Park Circle, Suile 106 
Irvine, CA 92714 RISA 
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THE MEN OF STEEL 

Charles S. Cheskin , P.E., Structural Engineer 
Charles S. Che,kin Associales 

Bloomfield . NJ 

In envisioning Mack Cenlre III . a 220.000 square 
foot office building in Paramus, architect Mitchell E. 
Hersh, AlA . designed two visually distinct towers 
interconnected by a dramatic 60' x 120' seven-story 
skylit atrium. 
To achieve the architect's desire for minimal visual 
disruption. Charles S. Cheskin Associates engineered 

a two-hinged arch system 
of narrow A572-Grade 50 
steel to span the lower 
South Tower to the 
higher North Tower, 
taking into considera-
tion the asymmetrical 
reactions to the support
ing steel girders. 

Hackensack Steel Corporation of Carlstadt then 
fabricated sixteen 120'Iong welded rectangular 
plates bent to form continuous arches that 
maintained the integrity of the architect's vIsion. 
In total , Hackensack Steel Corporation fabncated 
and erected 2000 tons of steel as the project's 
primary framing material. 

For lIexibility and hidden 
strengths that deliver a 
more prestigious image 
and greater ROI. select 
steel - and New Jersey 
fabricators - for your 
next project 

STRUCTU RAL STEEL 
ASSOCIATION 
& ADVANCEMENT FUND 11 Cleveland Place . 

OF NEW JERSEY Spnngfield. NJ 07081 
(201) 467-1625 



A compilation of comments 
from experienced fabricators 

across the country 

What Design Engineers Can Do To 
Reduce Fabrication Costs 

The following comments represent the views of the 
qlloted illdividllals alld do not lIecessarily represmt the 
views of AlSC. Note also that ill some cases, regiollal varia
tions will create differences of opinion. If YOIl haue any 
qllestiollS, please call tact tI,e editor. 

Bill Dyker, manager of engineering. and John D. 
Smith, vice president of sales, with AlSC-member 
Garbe Iron Works, Inc., Aurora, IL: 

When welding base plates to columns in the shop 
or field, designs should not show "all-around" fillet 
welds unless the weld is required to resist a moment 
or a large uplift. Usually, welds as shown on Page 4-
130 of the A1SC Manllal of Steel Constrllctioll, ASD
Nillth Editioll are adequate. Similar consideration 
should be given to attaching cap plates to columns. 

Designs, especially 

CONXPRT program), the designer should be able to 
describe on the drawings which columns require stif
feners and the stiffener sizes. Again, perhaps a slight 
increase in the unit weight of a column would offset 
all the costs-<letailing through fabrication-associ
ated with web stiffeners. These costs really begin to 
escalate when doubler plates are needed along with 
stiffeners. Further complicating the situation and add
ing to costs is when connections must be provided for 
beams attaching to column webs in the vicinity of stif
feners. 

DeSigners should not arbitrarily call for beam con
nections that virtually fill the "T" distance of beam 
webs when lesser connections will accommodate the 
loads. 

When deSigners run into an uncommon framing 
condition, they should 

CAD generated is
sues-should be re
viewed to ascertain 
that all pieces can be 
erected without 
undue restraints. 
Also, the reviewer 
should be alert to 
avoiding framing con
ditions that cause 
deep copes at the ends 
of beams. This solu
tion occurs especially 
when relatively shal
low beams support 

Avoid framing conditions that cause 
deep copes at the ends of beams. 
The cost for a few extra pounds of 
steel per foot for a deeper beam 
often will be easily offset by the 

savings from not having to design 

consult a fabricator for 
ideas on how to solve 
the problem. 

Designers should 
not call for A3ZS-SC 
bolts unless they are 
meeting the criteria for 
the use of such bolts as 
listed in the ASTM 
A325 Specification. In 
its publications, AISC 
is placing more em· 
phasis on using bear
ing type connections. 
This will be reflected 

and fabricate special connections 
and cope reinforcements 

deep beams and both beams mayor may not be at the 
same elevation. The cost for a few extra pounds of 
steel per foot for a deeper beam often will be easily 
offset by the savings from not having to design and 
fabricate special connections and cope reinforcements. 

If beam-column moment connections require dou
bler plates in the column web, consider increasing the 
column size to eliminate the need for such plates. The 
costs to deSign, detail, approve and fabricate doubler 
plates could be offset by the cost of a heavier column. 

DeSigns should not arbitrarily call for stiffeners in 
webs of columns at moment connections. With the va
riety of computer programs available, (e.g. AISC's 
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in the forthcoming revised Ellgilleering For Steel COI'
struction_ 

Galvanizing should be limited to members whose 
exposure to the elements could result in structure fail
ure from excessive rusting and/or where painting is 
impractical. Whether or not it is the intent of 
Masterspec, its wording in regards to galvanizing 
calls for pieces to be galvanized which do not fit the 
aforementioned conditions. Galvanized steel requires 
special fabrication and has an inherently higher cost. 

Designers should not arbitrarily include 
Masterspec or other standard specification sections in 
the design documents, as many times such sections 

• 

• 

• 
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Partial Penetration Groove Weld 

Total Cost Per Weld 
$145 

Full Penetration Groove Weld 

Total Cost Per Weld 
$350 

Amount of weld in partial-penetration weld calculated using ,JU6 + 1/8. 
Costs include: preparation; root pass; backup bar or back gouge; 

cleaning of welds between passes; cut-off of run-out tab; 
weld material ; and inspection. 

Average wage rates calculated at $60/hr. 

Source: Drawings courtesy of Garbe Iron Works; caIciliatio1lS courtesy of America" Bridge 

conflict with the drawings. Similarly, when designers 
prepare their standard details and job notes, they 
should present information pertinent to the project. 
Standard job notes should be updated periodically to 
reflect current industry practice. 

Keep base plates and column sizes as uniform as 
possible without grossly oversizing. 

Do not specify high strength steel "here and 
there" -keep it in groups, e.g. "columns" or "main 
girders" . 

Keep connections, angles, and plates as standard as 
possible with the fabricator allowed to choose bolted 
or welded . 

Show steel plainly on structural drawings without 
blending it into the architectural design. 

Thomas Sch laily, Director of Fabricating Opera
tions & Standards, AISC: 

A few sample connections should be sized at the 
same time that beams are sized to avoid problems 
such as requiring more bolts than the connection can 
handle. 

Consider and note construction tolerances on de-

sign drawings and provide adjustments in appropriate 
details. For example, make embedded plates 6" to 8" 
larger than the beam and connect with long slots to ac
commodate concrete tolera nces. This will allow the 
steel to remain in plumb even if the concrete is slightly 
off and will simplify cu rtainwall erection. Another ex
ample would be to put curb plates on in the field or to 
provide other means of adjustment. 

Shade the pieces coming out of the page in sketches 
to catch interferences and difficulties with members in 
the "third" dimension. 

A good rule of thumb to remember is that the more 
pieces in a detail, the more expensive it is to fabricate. 
A/so, a pOUlld of weldln,"t is wortl, about $30 to $60. 
Likewise, expansion joints are very expensive and 
should be avoided if possible. 

Rafters should be run up hip roofs rather than hori
zontally, if possible, because the geometry is much 
simpler. 

Larry L. Mednick, president, with AISC-member 
Globe Iron Construction Co., Inc., Norfolk, V A: 

Structural and architectural drawings should be co-

Modl.'rn Stl"C1 Construction I February 1992 / 29 



ordinated so they agree (e.g. on details and dimen
sions). 

Develop details that work to minimize the required 
coordination between trades, such as those found in 
AISC's Load alld Resislnllce Faclor Desigll of Simple Slrear 
COlI/lecliOlls and Allowable Siress Desigll of Simple Slrear 
ComlecliOlls (for more information, call 312/670-2400 
ext. 433). 

Don't hesitate to 

drawings when the job is issued; not a bid set of draw
ings with a series of addenda . 

Engineers need to be realistic when it comes to 
welding. Don't call for full penetration welds if 
they' re not needed. Don't call for continuous welds if 
you can use intermediate welds. Remember, when 
there's a lot of welding on light pieces, it can result in 
distortion. 

Engineers should 
ask a fabricator for al
ternate connection 
types and details that I 
work best and mini
mize costs and still 
meet AISC-accepted 
proced u res. 

Try not to use a lot of different size 
sections to save a small amount of 
steel. It may cost more to buy and 

1 show non-typical con
nections on the draw

I ings so all fabricators 
are bidding on the 
same design. 

I don't believe in 

Bob Petroski, P.E., 
vice president/general 

track the different section sizes than 
is saved by the reduced weight. 

using a lot of different 

I 
size sections to save a 
minimal amount of 
steel. It sometimes costs 
more to buy and track manager/ch ief engi-

neer wi th AISC-member Hercules Steel Co., Inc., 
Fayetteville, NC: 

We sometimes find big discrepancies between 
where the architect and the engineer show steel. It is 
very important that drawings be coordinated dimen
sionally between the architect and engineer. 

I or!oo many addenda in the job stage create head
Les for the fabricator. We like to see a current set of 

FOR BEAMS, 
CHANNELS, 
PIPE & OTHER 
SYMMETRICAL 
SECTIONS 

the different section sizes than is saved by the reduced 
weight. 

Eugene Miller, retired structural engineer, for
merly with AISC-member American Bridge Co. and 
AISC-memberTrinity Industr ies, Houston : 

Don't call for full penetration welds when partial or 
fillet welds will do the job. 

Design Programs for PC's 

Comprehensive Loading 
Select ion of Econom ical Section 
for Strength and Denect ion 
Design and Investiga tion Modes 
Design of Cover Plate 

j 

AOUNOO 
STEEL COLUMNS (LRFO) I 

BEAM BENDER 
Model 8 -50005 
foiling W21 - x 1471b 
beam on X-X.DS 

-- - - --

Axial and Biaxial Bending 
Run Down Ultimate Load 
Built -Up Section Design 
Base Plat e Design 

R. CONC.jCOMPOSITE 
COLUMNS (ACI·S9) 

Axial and Biaxial Bending 

• 

• 

Ideal for beams and channel both the "hard way" and the "easy 
way". Three fully hydraulic models with capacities ranging up to 
36" WF beam on x-x axis, 36" beam and channel the "easy 
way", 20" pipe, 15" round bar, 13" square bar, 16" x 12" flat bar 
the "easy way" and 16" x 10" flat bar the "hard way". 

Section modulus capacities to 550 iii'. 
Design for Reinforcing Bars with • 
or without Structural Shape 

COmEQ Inc P.o. Box 2193 
,. Balto., MD 21203 

Phone: 1410) 325·7900 Fax: 1410) 325·1025 l_~ 
HESCO (713)545-9820 
13839 S \V Frwy 11128. Sugnr Land. ' I X 7U78 



Incomplete design drawings should not be released 
sim ply to meet a sched ule. In the long run, it will 
cause more delays as the fabricator is forced to check 
the designs and the detailer has to stop and ask ques
tions. 

Designers should consult with fabrica tors when 
using a special type of weldment. 

When design drawings are revised, the changes 

ca l Engineering In Shop Fabrication And Erection
How It Can Benefit The Owner," presented at the 1991 

ational Steel Construction Conference) 
Noted below are items typica lly shown or noted on 

contract drawings that severely limit or prohibit a full 
range of connections or may fo rce the exclusive use of 
framing angles even if the fa bricator is allowed to 
choose the types of simple shear connections for a 

should be properly 
highlighted on a design 
document, rather than 
presented in sketch 
form. 

Computers 
shouldn' t have the last 
word in the selection of 
member sizes. Designs I 
shou ld be pragmati-

Incomplete design drawings should 
not be released simply to meet a 
schedule. In the long run , it wi" 

cause more delays as the fabricator 
is forced to check the design. 

project. In all in
stances, the problem 
ca n simply be over
come by showing the 
required reaction for 
the members on the 
contract drawings: 
• Requiring 7J\!" -diame-

J 
ter bolts when :W'-di
ameter a re sufficient. 

cally reviewed to avoid L _______ _ 

ill-working solutions, 
such as where a W31 frames into a W1 2. 

DeSigners should write specifica tions for individual 
projects rather than simply using hurriedly adopted 
off-the-shelf specs. 

Barry l. Barger, Vice President-Production, AISC
member Southern Iron Works, Inc., Springfield, V A: 
(these comments are excerpted from his paper, "Practi-

.F AASKTO-19911ntenm 

.F FHWA - fM2!w! and Used by 

.I DOT's - Used by.M2M States 

.F Design -!1m CapabUlly 

.I Menu-Driven Input - M Easy 

.F Graphics Display 01 0uti>J1 r--,-:---~ 
IBM.PC Compalibl. 

./ Output Report Selection Free Tri. ,,*,iod 

MICROBARS -Mlcro-Co"1JU1e, Bridge Analysis & Rating System 

.F Derived from Original BARS Program 
,/ Col1l>ltible with DOT's Struc:bJral Databases 
.I Rates All Conventional Member Types 
./ Considers All Construction Materials 

CURVED GIRDER AND 
OTHER BRIDGE SOFTWARE 

(215) 86HOn 

O PTI-MATE 
INC. 
PA 18018 

• Requiring uniformly 
loaded beams to 

carry 125% of the end reaction. 
• Using fri ction bolts (slip-critical) when bearing bolts 

are adequate. 
• Specifyi ng the minimum number of double rows of 

bolts for each section s ize. 
• Listing unrea listically high reaction multiplication 

factors on composite beams. 
While it must be remembered that the engineer of 

I 
i lil 'vp- n 1..1 

o YES, Please send me free 8EMMNAl ($19 10 CQ\IOf molenols and handling 1 
(OItfll' wid n!he USA and Conodo onty. expIfes .AoriI30. 1992) 

__________ COM'_ 

_ _ ____ COM'UlI" _____ 0 '-"'STEOCAAO 0 "'" 
________ _ fJG' ""~ __ 0 OlOt ENClOSED 
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r-::ord is at liberty to be as conservative as he wishes, 

I 
the above requirements will always significantly add 
to the project's cost and may not be in the best interest 
of the owner. 

I would also like to give a few tips that may either 
make a job go easier and avoid problems. Most of 
them are just simple common sense, but are often for
gotten. 
• For erection stabil-

material may be located quickly from warehouses. 
• Stop stiffeners short where you can so they do not 

have to be fitted. 

David T. Ricker, retired structural engineer, for
merly with AISC-member The Berlin Steel Con
struction Co., Inc., Berlin, CT: 

Tubes and pipes 

ity, if using leveling 
nuts, do not use less 
than four anchor 
bolts. 

• Place column splices 
4' above the top of 
steel so that perime
ter safety cables may 
be attached before 
the next floor is 
erected. 

Tubes and pipes make economical 
column members. They are an 
excellent choice when stiffness 

about both axes is required. And 
they have less surface area than 
equivalent wide flange members. 

I 
make economical col
umn members. They 
are an excellent chOIce 
when stiffness about 
both axes is required. 

They can be used as 
hollow members or 
filled with concrete. 
However, there is no 
great advantage to fill
ing small tubes or pipe 
with concrete. A 

• If skewed hole pat- L-_____ _ 

terns are required, 
try to skew them in the connection material rather 
than the main member. 

• When a job is designed in A572 Grade SO, list the 
small beams (W8x10, e tc.) that can use A36 so the 
fabricator can take them from stock. 

• If making last minute changes, design in A36 so that 

TS3x3x1/4 x 10' has a 
capacity of 37 kips 

when filled with concrete and 33 kips when unfilled. 
For larger columns, there is an advantage, though. For 
example, a pipe 8" standard column 12' long has a ca
pacity when filled with 3,000 psi concrete of 217 kips, 
whereas the unfilled capacity is only 155 kips. 

Hollow structural sections have a number of ad-

• 

~~~~~~~~~~. riiii DESCON 

Stress Check'" software provides you with: 
• Design che<;ks against the AISC 9th Ed~iOll Allowable Strength Design Code 
• Full design implementation including local buckling, lateral to!SiOllal buckling, and torsion 
• Support for all AISC standard and user·defined shapes 
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Stress Che<;krM is part of the StruCAO'30™ integrated finite element design 
and analysis system for all structural engineering applications. 

For a limited time, the Stress Check 1M interactive design module is being 
offered free of charge to qualified users. Contact Structural SoHware, Inc., 8582 
Katy Frwy., Ste. 205, Houston, Texas 77024, (713) 984-9173, or Zentech LId., 
Euston House, 81-103 Euston St., London, England NW1 2ET, (071) 380-0553. 

Structural Software, Inc. 

HOUSTON • LONDON 
StruCAD*3D 

DESIGNS AND DETAILS 
STEEL CONNECTIONS 

• 
• 

FOR A FREE DEMO DISK 
CALL OR WRITE TO 

OMNITECH ASSOCIATES 
P.O. BOX 7581 

BERKELEY, CA 94707 
658-8328 
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Tube Connections 

vantages over wide flange shapes: 
• Tubes and pipes have less surface area than equiva

lent wide flange members. For example, listed here 
for comparison are the surface areas per linear foot 
of three common sizes: 

W8x31 = 3.89 sq. ft. 
TS8x8xV4 = 2.65 sq. ft. 
pipe 8 std = 2.26 sq. ft. 

This can be a significant cost factor if the members 
require an exotic surface coating or fire proofing. 
• Tubes offer excellent resistance to torsional forces 

and can be used to support eccentric loads such as 
relieving angles for brick veneer, stone, or precast 
concrete. 

• Tubes also make efficient bracing members. They 
also can be combined with other structural shapes to 
produce some startHng aesthetic effects. 

• In recent years, tube and pipe prices have become 
more competitive. Availability, however, is some
times a question mark-a fabricator or supplier 
should be consulted. 
Flagging Changes. Changes on all plans and shop 

drawings issued subsequent to the date of the contract 
should be flagged so that revisions can be easily lo
cated. Designers, fabricators and erectors alike should 
observe this suggestion. 

Tolerances. It is essentia l that erected toleraces are 
compatible with systems and materials being sup
ported by the steel frame so that adjustment for the 
trades that follow is possible. The published fabrica
tion and erection tolerances will usually accomplish 

this. However, if specia l tolerances are required, they 
must be clearly indicated on the plans. 

Multiple details. Shop bolting and welding on the 
same beam increases material handling, an important 
element in fabrication cost. 

Fillet welds. If possible, fillet welds should be !iii 6" 
maximum, or a size that can be made in one pass. 
Oversized welds add unnecessarily to the cost of fab
rication and erection and also may cause distortion. 

Bolt 'Illifonnity . Minimizing the number of diame
ters and types of bolts on a given job lessens the 
chance for a mixup in the shop or field and allows 
more efficiency in drilling or punching operations. 

Allcllor bolts. The possibility of foundation errors 
will be reduced when the fewest anchore bolt and 
base plates sizes are used and when anchor bolt spac
ing is kept uniform throughout the job. 

Partial deptll stiffellers. Consider using partial
depth beam and column stiffeners where they are ade
quate rather than full-depth fitted stiffeners. 

Composite beams. To make composite beams eco
nomical, at least 6 to 7 Ibs. of total beam weight per 
stud should be saved. 

Relievillg allgles. The thickness of relieving angles 
is normally !ili6" or ~". If calculations indicate a 
greater thickness than this, the basic design assump
tions shou ld be reviewed and perhaps a different ap
proach attempted . 

Odd sectiolls. Before specifying odd sections, the 
designer should contact a local fabricator to determine 
their availability. 
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Hard Choices For • 
Software Purchasers 

A Modern Steel Construction survey reveals 
software use tendencies among engineers 

With plummeting hard
ware costs adding impe
tus to the loudening de

mal1d for a computer on every 
desk, choosil1g the best possible 
software is becoming more and 
more critical. And unfortunately, 
there is no simple way to go about 
purchasing such an important tool. 

A good place to start, however, 
is to invest $15 and buy a copy of 
ASCE's Gllide For Evaillatillg Ellgi
Ileerillg Software. Though it tends to 
be long-winded, the 121-page 
softcover book more than ade
quately covers the many facets that 
must be considered 

and who will be usmg it? While 
this sounds like an obvious and 
simple task, in reality it is neither. 
'The user should develop a list of 
the types of structures and sub
elasses of structures they wish to 
use the software on," said Randall 
C. Corson, S.E., an engineer with 
Computers & Structures, Inc., man
ufacturer of the popular SAP90 
and ETABS programs. "A program 
developed for the full three-dimen
sional analysis of a bridge structure 
will certainly have different opera
tional characteristics than a pro
gram developed to size individual 

such as the one that follows this 
article. 

Then comes the most dauntil1g 
task: Evaluating the many prod
ucts currently on the market. 
While manufacturer's literature 
will provide you with a brief syn
opsis of a program's major fea
tures, that should only be a start
ing point. "We try to borrow or 
buy the manuals first when we're 
considering purchasing a pro
gram," said Michael A. Grubb, as
sistant manager of bridge eng;
neermg with AlSC Marketing, Inc., 
Pittsburgh. "It gives you a general 

before bu ymg a soft-
ware package and is a 
must-read for every 
engineering software 
purchaser (to order a 
copy, call 800-548-
ASCE). 

Why are you buying new 
software? To Improve 

productivity? Improve designs? 

feel for the technical 
competence of the pro
grammers and tells 
you what to expect in 
terms of input require-
ments and output. 
And if you're very in
terested in the pro-

A very interesting
and all too often ig
nored-subject cov-
ered in the Guide COncerns the or
ganizational impact of the soft
ware purchase within a company. 
To start with, a company needs to 
consider why its purchasing the 
software. Is it to improve produc
tivity, improve designs, allow the 
firm to compete for larger projects, 
or a combination of reasons? Also, 
decisions about staff responSibili
ties need to be made. Who will be 
trail1ed to use the software? What 
procedures will be set up to deal 
with a computer hardware or soft
ware failure? 

While waitmg (or the Gllide to 
come in the mail, a prospective 
software purchaser should begin 
evaluating their OWl1 needs: For 
what will the software be used, 

Increase work scope? 

floor beams in a building." 
Before purchasing software, it's 

also useful to formulate long-term 
plans. 'The user should have some 
idea of the long-term role they 
wish the computer to play in their 
firm's growth," Corson said. "Is 
their goal to integrate all the func
tions they perform in the design 
process into a computer environ
ment? How well do the programs 
they are il1vestigating communi
cate with other computer software? 
Do they accommodate any "de
facto" stal1dards like MS-DOS 
Windows or AutoCAD?" 

The next step, however, is sim
ple. You need to obtam a list of po
tential programs. Review maga
zine ads and check out listings 
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gram, get a working 
demo version." 

Amrit Das, presi
dent of Research Engil1eers, the 
producer of the popular STAAD
III program, agrees with Grubb. 
"Take a demo of a program in
house and see what it does. Not 
everyone does the same work, so 
the same software is not appropri
ate for everyone." 

"The program documentation, 
such as the user's manual, is gen
erally a good indicator of the qual
ity of the software," stated Ashraf 
Habibu llah, S.E., president of 
Computers & Structures, Inc. 
"Good documentation addresses 
most of the problems encountered 
by typical uscrs." 

Obtaining a copy of the manual 
also will provide valuable mfor
mation about how the software is 

• 

• 



• 

• 

• 

documented . "Programs often 
don' t tell you what processes they 
are using to arrive at a result," ex
plained David L. Weaver, a build
ing engineer with AISC Marketing, 
Inc. "What assumptions are being 
made? What arc the internal model
ling assumptions? It's hard to do 
hand calculations to verify a 
program's results without knowing 
the processes," he said. Habibullah 
agreed: "The program description 
should clearly explain the assump
tions that are built into the solution 
algorithms of the software, specific
ally, in software dealing with struc
tural design, where it is possible for 
different engineers to have different 
interpretations of the building 
codes." 

Similarly, an examination of the 
output format is helpful. A good 
output will provide enough infor
mation so that the input can be de
termined by a reviewing engineer. 

The section headings in the 
ASCE Gllide provide a general 
checklist of considerations: soft
ware purpose and intent; hardware 
requirements; software copy pro
tection; ease of use; error notifica
tion and necovery; qualifications of 
software developer; base verifica
tion; graphical display; available 
user assistance; and, of course, soft
ware performance. 

For struetural engineering, Das 
believes that several specific fea
tures are extremely important. 
Foremost is compatibility with a 
CAD package." heck if files can be 
loaded to a AD package to auto
matically generate drawings," he 
stated. "It's also important that the 
interface work both ways so the 
drafting can be done first and then 
analyzed." Another important fea
ture, according to Das, is whether 
the program checks deflection in 
addition to stress. Also, can the en
gineer use different loadings (wind, 
seismic, floor, moving, etc.) with 
the software? 

Computer Use By Practicing 
Engineers 

Modem Steel COllstrllctioll re
cently conducted a non-scientific 
survey of software use and perfor
mance among its readers. Since the 
survey was printed in the maga-

Table 1: Size of surveyed firms 

Employees r Engineers Draftsmen Architects 

664.1 
1500 or more 
employees 

-j--

fewer than 
1500 

employees i 
median 

107.4-1 

26 I 

86.3 

23.5 

11 

33.2 19 

j 12.1 10.9 

5 1 

Table 2: Analysis programs Table 3: Member design programs 

Bridge & Building AnalYSis ~ 

. I #of Program Ratong 

STMO-1I1 

GTSTRUOL 

Enercalc 

SAP90 

ETABS 

ECOM 

RISA 

3.49 

4.33 

4.0 

3.73 

4.21 

3.89 

4.0 

Images30 3.11 

SAl 2.92 

CAST r 3.67 

Res ponses 

128 

100 

63 

59 

46 

27 

24 

19 

14 

12 

.line, the responses were not ob
tained from a random sampling, 
which means the results are not in
tended to be representative of the 
general readership of the maga
zine. Instead, the survey results are 
intended to be indicative of trends 
in the industry. 

The survey garnered 386 usable 
responses, with the majority com
ing from firms with fewer than 50 
employees (see Table 1). Ilowever, 
28 firms with at least 1,500 employ
ees (primarily the engineering de
partments of large utilities) replied . 
Excluding these very large firms, 
the average responding firm had 

Member Design 

Program 

Enercalc 

RtSA 

ECOM 

SAl 

RAMSTEEL 

1 
Rating 

3.9 

3.98 

3.54 

3.54 

4 45 

II of 
Responses 

133 

97 

24 

24 

11 

Table 4: Specialty programs 

Specialty Areas 

Program Rating 

roN"" f ,." 
Webopen 3.18 

II of 
Responses 

15 

11 

107 employees, including 24 engi
neers, 12 draftsmen and 10 archi
tects. The composite median re
sponse was from a firm with 26 
employees, including 11 engineers, 
five draftsmen and one architect. 

ot unexpectedly, the vast ma
jority of the respondents used IBM 
compatible computers. Most of 
these are 80386-based machines, 
though 80486 machines are on the 
increase, parti ularly with smaller 
firms who can more easily update 
their smaller quantity f equip
ment. Eight percent of the respon
dents (23) used Macintosh comput
ers. While the question wasn' t 
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asked, many of the MS-DOS users 
said they networked their systems, 
primarily through a ovcll et
work. Vax-based systems also were 
popular, and some respondents re
ported they were using Apollo, 
Sun, and lntergraph systems. 

In raw numbers of users, Auto
CAD was the overwhelming favor
ite CAD program, with the chief 
competition coming from lnter
graph. Respondents who stated 
they had Release 11 generally were 
more satisfied with AutoCAD then 
those who said they had an earlier 
version. This may be attributable to 
improvements in Release 11 or it 
may be that people happier with 
the program are more likely to up
grade it. Respondents gave Auto
CAD an average rating of 4.03 on a 
scale of 1 to 5 and Intergraph re
ceived a 3.97. Other programs that 
received multiple responses in
cluded: GDS; VersaCAD; Prime; 
Autotrol; CADAM; GenericCAD; 
and AutoSketch. While not specif
ically inquired about, a number of 
respondents noted that they use a 
Softdesk system in conjunction 
with their AutoCAD system, and 
most were very satisfied with that 
system. 

For building analysis, five pro
grams dominated the responses: 
ST AAD-llJ; GTSTRUDL; FastF
rame; SAP90; and ETABS (Table 2). 
However, it should be noted that 
for both GTSTRUDL and Enercalc 
(the developer of FastFrame), the 
responses were increased by an in
dependent mailing from those 
companies. Also, GTSTRUDL was 
the most popular program with 
large utility companies, while 
Enercalc's program was most pop
ular with firms with large architec
tural components. Of the five pro
grams, GTSTRUDL was rated the 
highest at 4.33, followed by ETABS 
at 4.21, Enercalc at 4.0, SAP90 at 
3.73 and ST AAD-III at 3.49. Other 
programs that received a large 
number of responses included: 
ECOM FA lC-7C (3.89); RlSA-2D 
(4.0); Images 3D (3.11); SAl (2.92); 
and CAST (3.67). 

The most popular Macintosh 
program was FRAMEmac, which 
was rated at 4.0. Other manufactur
ers or programs that received mul-

tiple responses included: Micaplus; 
SCADA; Algor; StTuCad; Cos
mos/M; Autosteel; and PFrame. 

For member design, the re
sponses were dominated by 
Enercalc's Structural Library and 
RISA (Table 3). Interestingly, a 
large number of respondents who 
use RlSA programs also use En
ercalc. RlSA was rated at 3.98, 
while Enercalc received a 3.9. Also, 
a large number of SAP90 and 
GTSTRUDL users indicated they 
usc the program for both building 
analysis and member design, but 
these responses were not separated 
(Enercalc's responses were sepa
rated because many respondents 
listed distinctly different programs 
from the manufacturer in each cate
gory). Other popular programs for 
member design included: ECOM 
SDlC4C (3.54); SAl (3.54); and 
Ram (4.45). 

Other manufacturers or pro
grams that received multiple re
sponses included: Hesco and Algor. 

Most of the respondents were 
more involved in building design 
than bridge design. The two most 
popular bridge programs were 
Merlin, which was rated 3.33, and 
Simon, which was rated 4.0. Other 
bridge programs include MDX and 
SEISAB (for seismic bridge design). 

The survey also asked about 
Specialty Areas/Connections, but 
this category garnered few re
sponses (Table 4). The most fre
quently mentioned programs were 
CO XPRT, which received a 3.33 
rating, and Webopen, which re
ceived a 3.18 rating. Also men
tioned was Stem fire. 

Listed below are the software 
programs mentioned in the survey, 
followed by a compilation of new 
engineering software products: 

CONXPRT 
Stem fire 

Webopen 
AISC Software 
One East Wacker Dr., 
Suite 3100 
Chicago, IL 60601-2001 
312-670-5434 
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ALGOR FEA System 
ALCOR Interactive Systems, Inc. 
260 Alpha Dr. 
Pittsburgh, PA 15238 
412-967-2700 

SCADA 
American Computers & Engineers 
11726 San Vicente Blvd., Suite 212 
Los Angeles, CA 90049 
213-820-8998 

M-STRUDL 
CAST 
P.O. Box 14676 
Fremont, A 94538-4676 
415-226-8857 
Images 3D 
Celestial Software 
2150 Shattuck Ave., Suite 1200 
Berkeley, CA 94704 
4 I 5-843-1)977 

FRAMEmac 
COM PU neering 
113 McCabe Crescent 
Thornhill, Ontario L4J 2S6 
CANADA 
416-738-460t 

SAP90 
ETABS 

omputers & Structures, Inc. 
1995 University Ave. 
Berkeley, CA 94704 
415-845-2177 

ECOM FAIC-7C 
E OMSDlC-4C 
ECOM Associates 
8324 Steven Road 
Milwaukee, WI 53223 
414-365-2100 

FastFrame 
Structural Library 
Enercale Engineering Software 
3070 Bristol Street, 
Suite 640 
Costa Mesa, A 92626 
714-557-9868 

Autosteel 
Engineering Design Automation 
1930 Sha ttuck 
Berkeley, CA 94704 
415-848-7080 

• 
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GTSTRUD L 
GTICES Systems L.lboratory 
Georgia Institute of Technology 
Atlanta, GA 30332-0355 
404-894-2260 

Hesco 
Haris Engineering Software Co. 
13839 SW Freeway #128 
Sugar Land, TX 77478 
713-545-9820 

SE ISA B 
1mbsen & Associa tes 
9833 Horn Road, Suite C 
Sacramento, CA 95827 
91 b-36MJ632 

MDX bridge programs 
MDX 
1412 Ridgemont Court 
Columbia, MO 65203 
314-44b-3221 

Merlin Dash 
Opti-Mate 
P.O. Box 9097, Dept. A 
Bethlehem, PA 18018 
215-867-4077 

STAAD-lllllSDS 
Research Engineers, Inc. 
1570 N. Batavia SI. 
Orange, CA 92667 
800-367-7373 

RAMSTEEL 
Ram A na lysis 
55 Independence Circle, Suite 201 
Chico, CA 95926 
800-nb-7789 

RISA 
RISA Technologies 
17900 Sky Park Circle, Suite 106 
Irvine, A 92714 
800-332-74n 

Softdes k fo r AutoCAD 
Softd esk 
7 Liberty Hill Road 
Henniker, H 03242 
603-428-3199 

P-Frame 
Softek 
314 East Holly 
Suite I06H 
Bellingham, WA 98225 
604-732-3763 

SAl 
Structural Analysis, Inc. 
555 S. Federal Highway, Suite 210 
Boca Raton, FL 33432 
407-394-4257 

Cosmos/M 
Structural Research & Analysis Corp. 
161 Lincoln Blvd., Suite 200 
Santa Monica, CA 90404 
213-452-2158 

St ruCAD 
Zentech 
8582 Ka ty Freeway, Suite 205 
Houston, TX 77024 
713-984-9173 

Structural Software 
Bridge Analysis 

T he SAP90 Bridge Analysis 
Module from omputers and 

Structures, Inc., enables the SAP90 
program to analyze brid ge struc
tures for the weight of moving ve
hicle loads. The user o nly needs to 
speeify the types of vehicle loads, 
the geometry of the traffic lanes 
and the desired combination of 
traffic loads with static and seismic 
loads. The program will generate 
influence lines for each frame e le
ment, and will automatica lly deter
mine the most severe element 
fo rces throughout the structure 
due to placement of diffe rent vehi
cle load s in different tra ffi c lanes. 
Influence lines and the maximum
minimum envelope of element 
fo rces for each load case may be 
plotted ; the maximum-minimum 
envelope fo r the combina tion of all 
case loads a lso may be displayed . 

For ma rc information, contact: 
Computers and Structures, 1995 
University Ave., Berkeley, CA 
94704 (41 5) 845-21 77. 

LRFD Design 

T he la test release of P-STEEL 
from Softek Services, Ltd ., a l

lows the design of s teel s tructures 
using either the LRFO or ASO 
Specification. A structural model is 
fi rst analyzed using the company's 
20 package, P-FRAM E, and then 
the members may be code cheeked 
and sized using P-STEEL. The en
g ineer has complete control over 

all design criteria, including the 
range o f database sections to in
vestigate for each member o r 
g roup of members. 

For more information, ontact: 
Softek, 314 East I lo lly, Suite l06H, 
Bellingham, WA 98225 (604) 732-
3763. 

Structural Analysis 

A wide range of software 
products fo r s tructural engi

neers are offe red by SAl. CO -
TBEAM analyzes continuous 
bea ms having up to 20 spans. 
Girder moments and shea rs a re 
computed and may include the ef
feets of up to 100 loadings. 
STEELCOL designs steel columns 
for biaxial gra vity and wind load
ings. Va rious combinations of 
wind or seismi and gravity loads 
a re a utomatically calcula ted . 
BEAMANAL a na lyzes single span 
beams- with o r without cantile
vers-for transverse loadings and 
applied end moments. 

For more information, contact: 
Structural AnalYSiS, Inc., 555 S. 
Federa l Highway, Suite 210, Boca 
Raton, FL 33432. 

Metal Building 
Design 

A new Prod uctivity Program 
from Metal Building Soft 

ware provid es for the comple te de
sign, deta iling and drafting o f 
metal buildings. The complete pro-
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Structural Software 
cess takes less than 10 minutes of 
computer time for a simple build
ing and less than an hour for a 
complex combination of buildings. 
The program runs on a PC within a 
"point-and-click" environment, 

making the program simple to op
erate. 

For more information, contact: 
Metal Building Software, 2927 
Edgemont St., Fargo, ND 58102 
(701) 293-6471 . 

Structural Steel 
Library 

A n extensive brochure package 
from CAD Technology Corp. 

outlines more than 35 CAD appli
_____ _ ____________________ ---, cation design data-base libraries, 

I 
including a complete structural 
steel library of all AISC steel 
shapes. All of the libraries are 
available in either 2D or 3D for-
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mats. 
For more information, contact: 

CAD Technology Corp., P.O. Box 
034089, Indialantic, FL 32903 (407) 
773-5142. 

Structural Analysis 

I ntergraph's UND< workstation
based MicaPlus is a comprehen

sive structural analYSiS, design, 
and drawing production family of 
software that includes MicaPlus 
Design, Analysis and ModelDraft. 
Engineering with the program is 
based on the physical model-a so
phisticated 3D graphics and non
graphics database that contains 
complete data on each phase of the 
workflow. Modules may be pur
chased separately or as a single in
tegrated package. The Analysis 
module provides capabilities for 
physical frame modeling and finite 
element-based analysis, permitting 
unlimited review of load cases and 
combinations. The Design module 
evaluates analysis results to design 
or code check structural steel and 
concrete members. The ModelDraft 
module generates engineering 
drawings and material reports. 

For more information, contact: 

I 
Lntergraph Corporation, LR24A3, 
Huntsville, AL 35824-0001 (BOO) 
826-3515. 

I Truss Analysis 

V ersion 4.2 of TRAP-jr., an M5-
DOS-based product for truss 

rating and analysis is now avail
able from the University of 
Maryland's Bridge Engineering 
Software (BEST) Center. The pro
gram will perform an analysis or 
rating group loading of a simply 

• 

• 
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supported or continuous span truss 
having up to six spans, in accor
dance with the 1983 AAsHTO 
Specifications and the 1984-88 In
terims. Live load is automatically 
performed and a general truck con
figuration having up to 20 axles 
may be Input for a special posting 
rating analysis. The program's out
put contains a verification of truss 
geometry and loading input, and 
includes member, cable and panel 
point data, truss heights, and geo
metric data for all members. 

For more information, contact: 
Pat Johnson, The BEST Center, 
Dept. of Civil Engineering, Univ. of 
Maryland, College Park, MD 20742 
(301) 405-2011 . 

Houston Instruments 
Driver For Windows 

3.0 

H ouston Instruments is offer
ing a plotter driver for 

Microsoft Windows 3.0 that makes 
all of its plotters and cutter/plotters 
compatible with the graphics inter
face progra m. 

For more information, contact: 
Ilouston Instrument, 8500 Cameron 
Road, Austin, TX 78753 (512) 835-
0900. 

Hercules Driver For 
Windows 3.0 

H ercules Computer Technol
ogy has released a driver for 

Microsoft Windows 3.0 that dis
plays 32,768 colors on their Graph
ics stahon line of IsA and Micro 

hannel video cards. The driver 
provides three to four times the 
sp<?ed of superVGA 15-bit color 
Windows drivers. 

For more information, contact: 
Hercules Computer Technology, 
921 Parker st., Berkeley, CA 94710 
(510) 540-MOO. 

• Seismic Design 

A utoDesign, a P - and work
station-based software pro-

gram from Structural Analysis 
Technologies, integrates the com
plete design process, from the con
ceptual /preliminary design stage 
to final design and drafting. It in
cludes an AlSC module for the de
sign of steel structures along with 
design optimization capabilities for 
the minimization of weight and 
cost. Either an interactive or auto
mated design mode can be used . 
The program also includes a mod
ule for earthquake ha:wrd analysis 
and development of earthquake 
motions at a specific site utilizing 
databases of earthquake faults and 
past earthquake history. The earth
quake motions so developed can be 
input directly into the program for 
simulation of structural behavior 
and design. The earthquake loading 
criteria with respect to ode re
quirements also can be automati
ca lly developed . The earthquake 
analysis portion consists of five 
separate modules: seismic hazard 
evaluation; analysis of seismic im
pact on a structure; structural de
sign modifications; design optimi
zation for minimum cost and 
weight; and on-line expert advice. 

For more information contact: 
Structural Analysis Technologies, 
4677 Old Ironsides Dr., Suite 250, 
Santa Clara, CA 95054 (408) 496-
1120. 

AutoCAD 
Enhancement 

A new family of software prod
ucts from Softdesk consists of 

modules that operate indepen
dently inside AutoCAD. The first 
two modules offered are: Facilities, 
a program that stores information 
linked to any graphic entity in the 
standard dBAsE.dbf file format, al
lowing access to data from within 
AutoCAD or externally; and Esti
mating, a program that allows any 
AutoCAD user to design in ide 
AutoCAD, directly across informa
tion from AutoCAD drawings, per
form cost estimates, and incorpo
rate necessary revisions in one 

integrated process. 
For more information, contact: 

Lucy Lynch, Softdesk, 7 Liberty 
llill Road, llenniker, II 03242 
(603) 428-3199. 

Precise Dimensions 
From Plans 

A software program from 
Bright Systems In. allows 

engineers and architects to take di
mensions and data directly from 
plans. It uses a precision mOUse 
provided as part of the system. 
Linear, area and volume measure
ments are calculated in Imperial or 
metric scales. The ystem's $495 
price tag makes it 0 viable alterna
tive to more expensive digitizer 
systems. 

For more information, canta t: 
Bright Systems, 1453 Tallevast 
Road, 5.1rasota, FL 34243 (813) 359-
3065 . 

Designing In 
Windows 3.0 

T he PC-based RAMsTEEL pro
gram from Ram Analysis is a 

speciali7ed structural program that 
aut matically automates steel 
building analysis and desIgn and 
operates within a Windows .0 en
vironment. Starting at the roof and 
working to the base using either 
the AsD or LRFD Specifications, 
the program integrates the results 
of the analysis of each successive 
noor. For complete state-of-the-art 
analysis of alilaterol elements, the 
program can automatically inter
face with ET ABs or can supply a 
tabularized printout of all gravity 
loads to members of the lateral 
frame. Also, the program has an 
automatic interface with AutoCAD 
and other AD software to gener
ate noor framing plans. 

For more inf rmation. contact: 
Ram Analysis, 55 Independence 
Circle, Suite 201, Chico, CA 95926 
(BOO) 726-1402. 
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Structural Software Products • 
Finite element 

analysis 

The Georgia Institute of 
Technology's GTSTRUOL pro

gram provides interactive finite ele
ment analysis and structural de-

sign. Analysis includes both linear 
and nonlinear static, and linear dy
namic structural analysis. More 
than 100 finite element types, in
cluding conventional, isoparamet
ric, transition, axisymmetric and 
hybrid formulations are available. 
Nonlinear analysis includes tran-

ENERCALC ~~r:;::;ing 

Serving The Profession For Over 8 Years At 1,700+ Locations, Our 
Software Offers You The Finest Integrated Structural Design & 
Analys is System Available Today ... At Prices That Make Sense!! 

Structural Engineering Library Version 4.1 
A superb tool for any office performing routine design calcula
tions. This popular package of 44 programs has bcen completely 
rcvised and includes new programs, redcsigned worksheets. 
fastcr ca lcu lations. and an extensive list of new capabilities. 
Provides a wide variety of integrated programs for design and 
analysis of building componen ts in steel. concrete. masonry. 
timber, retaining walls, and general structural analysis . 

On-screen" Reference Drawings" show your designs in full color. 
providing fast cross-checking between your data and the actual 
stnlctural system. 

FastFrame Version 1.2 

Intcgra tcd framc analysis. graphics. and dcsign systcm for rigid 
and braced frames. trusses. beams. or any combined 2-D system. 
Fast full-(olor graphics and design solutions. on-line help. 4,400+ 
steel secti on databasc. AISC chccking & design. mouse operation. 
thermal loads, load combinations, settlements, and much more!!! 

Amazingly full featured analysis system for frames undcr 150 
members. Simple to use but with all thc power for 95% of your 
tough design problems. 

Both proven packages ... .. . $895 ! 

ReqUires 3 MB of liard Disk Spacc, l..olus 1·2·3 Rei. 2.x. Math Coprocessor, DOS 3.0 or 
highe r EGA recommended. (,() Day Moncy· Uack RCl'icw Period VISA, Me, COD,I).D. 

For a FREE DenlO Diskand Product Catalog. call (BOO) 424-2252 

ENERCA LC Ellgillel'rillg Software 
3070 Bristol Street. Suite 420 
Costa Mesa. CA 92626 
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(714)SS7-9868 (rnodcCA) 

(714) 557-9957 (FAX) 

sient, response spectrum. steady 
state. and harmonic analysis. Non
linear analysis includes the ability 
to solve cable-stayed and cable net 
structures, tension or compression 
only members. non-linear spring 
supports, nonlinear geometry. and 
boundary contact problems. 

For more information. contact: 
Michael T. Lee. Georgia Institute of 
Technology, GTICES Systems lab
oratory, Atlanta. GA 30332-{}355 
(404) 894-2260. 

Structural Analysis 

Research Engineer's integrated 
structural analysis and de

sign/drafting program offers: 
2D/3D frame / plate/shell /spring 
elements; offset/release; 
UBC/ moving load generation; 
master/slave capabilities; 20/30 
static/dynamic/P-Delta Analysis 
with forces / displacements at and 
between nodes; integrated 
steel/concrete/aluminum/wood 
design per America n and Foreign 
Codes; and interactive graphics for 
model generation and post process
ing. 

For more information, contact: 
Research Engineers. [nc., 540 
Lippincott Dr.. Marlton, J 
08053(609) 983-5050. 

Connection Drawings 

D esigned to meet the needs of 
the structural engineer. this 

program from ASG provides built
in standard sizes and engineering 
standards to ensure the drawing of 
accurate structural connections. 
The programs symbol library in
cludes: foundation plans; structural 
frames; rolled steel shapes; miscel
laneous steel members; metal deck
ing; and other structural materials. 
Special features include: automatic 
weld notes; layer management; and 
e1ectronic manufacturers informa
tion. 

For more information, contact: 
ASG. 4000 Bridgeway. Suite 309. 
Sausalito. CA 94965-1451 (415) 332-
2123. 

• 

• 



I • 

• 

• 

CALL FOR PAPERS 
1993 

National Steel Construction Conference 
Orlando Convention Center, Orlando, FL 

March 17- 19, 1993 
Primary Author: 

Name 
(First) 

( )AISC Active Member 
(Middle Initial) 

)AISC Associate Member 
(Last) (Professional Suffix-Degree) 

)AISC Professional Member ( )Non-Member 

PositionfTitle 

Place of Employment 

City 

Business Phone 

Home Address 

City 

Home Phone 

Co-Author(s): 

1. Name 
--(First) 

2. Name __ 
(First) 

3. Name 
--~ Irst 

(Middle Initial) 

(Middle Initial) 

MldOle lnlllaQ 

State Zip 

Ext. Fax# ( 
--

_ State Zip 

'Preferred mailing address ( )Business ( )Home 

(Last) 

(Last) 

([iiSiJ 

(Professional Suffix-Degree) 

(Professional Suffix-Degree) 

Pro/esslonal SuffiX-Degree;-

Invitation/ Call For Papers 
The 1993 National Steel Construc

tion Conference will be held at the 
Orlando Convention Center. March 
17-19. 1993. Participants include 
structural engineers. fabricators. 
erectors. educators. and research
ers. Potential authors may submit 
abstracts of papers on design. fabri 
cation and erection of steel struc
tures for buildings and bridges. 
Topics of interest include: 

Practical application of research ; 
Advances in steel bridge design 
and construction; 
Composite members and frames ; 
Buildings designed by LRFD; 
Heavy framing connections; 
Steel-framed high-rise residential 
buildings; 
Partially restrained connections 
and frames ; 
Economical fabrication and 

erection practice ; 
Quality assurance and control; 

Case studies of unique projects; 
Computer-aided design and 
detailing; 
Case studies of unique projects; 
Computer-aided design and 
detailing; 
Material considerations ; 
Fire Protection; 
Coatings and material preparation; 
Structural systems. 

Guidelines for 
Abstract Proposals 

Abstracts for papers must be sub
mitted before June 15. 1992. They 
should be approximately 250 words 
in length. and submitted on a sepa
rate sheet of 8 1/2" x 11" white paper 
attached to this form . 

Authors will be informed of the Or
ganizing Committee's deCisions by 
September 1. 1992. Successful au
thors must submit their final manu
scripts for publication In the 1993 
Conference Proceedings by Decem
ber 15. 

Preparation of Paper 
Final manuscripts for publication in 

the official 1993 Conference Pro
ceedings are expected to be approxi
mately 20 pages in length, Copy 
(including photographs) must be 
camera-ready. Complete instructions 
will be forwarded to authors upon ac
ceptance of Abstract Proposals. 

Poster Session 
Papers not accepted for presenta

tion at the Conference may. at the 
author's expense, be presented at 
the Conference Poster Session. 
Guidelines for the Poster Session will 
be provided upon request. 

Return your abstract with this submission form before June 15. 1992 to: 
American Institute of Steel Construction, Inc., One East Wacker Drive, Suite 3100 

Chicago, IL 60601 ·2001 Attention : 1993 NSCC Abstracts 
Phone 3121670-5400 Fax: 3121670-5403 
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Working together, AISC and CNA 
help keep losses under control 
to keep your premiums down . 

The AlSC business insurance program off rs 
you a very important benefit: A loss control 
program that not only helps keep premiums 
down, but also is available at no extra cost. 
Only the cio e working relationship between 
the C A In urance Companies and AlSC makes 
this possible. 

By listening to your association, we 
understand the risks of the structural steel 

fabricating business. As a result, the CNA 
Insurance Companies can offer you a loss 
control program that may help reduce injuri 
and may ultimately redu e premiums. We are 
proud to say this program has been endorsed 
with the AlSC "Seal of Approval:' 

Take advantage of this comprehensive 
insurance program designed especially for and 
endorsed by AlSC. Call 1-800-C A-6241. 

• . "~ CNA 
... For Alilhe ConunitJnents You Malee" 

1M CNA InIlnl'lOl Companies underwntlng this I)fOQfam wII vary aoocwding 10 the c:oo.oerage, Nailable In the ContIneoIaI u.s. 0t'Itf. The8e ~ InClude 
1'twl1POf1Btlorl1f1stnnce Com~ IJaIIay Forge InU'8l'lOt ~ny. Contlnental CaMlfllty Company. National FIre lnauranoe Company 01' Harttord, 
T~ Iruuanoe CompanyOf' Ametican Ca...nyCompany of Reeding. PllnnsyMlnIa. CNA ~ L 60685 




