


· , 

NEW COLUMBIA JOIST CO. 
P.O. Box 31 0 New Columbia, PA 17856-0031 
717-568-6761 0 717-568-1001 (FAX) 

JOIST DESIGN DATA SHEET 

No.2 

HOW TO DESIGN FOR WIND UPLIFT 

Wind uplift forces must be determined by the design professional and shown 
on the contract drawings as NET UPLIFT. (The net uplift force on the roof 
joist is the gross uplift minus the dead load including the joist weight.) This 
tern porary reversal of loading creates com pression forces in the bottom chord 
which. as a result. may require lateral bracing. The Steel Joist Institute (SIT) 
recognizes this by specifying a single line of bridging ~ the first bottom 
chord panel point to brace the bottom chord. The remainder of the bottom 
chord must be checked by the joist company (NO) to see if the SIT standard 
bridging is sufficient to brace the members in compression. The webs 
(diagonal members) of the joist can also be subject to stress reversal and this 
may require a reduction in the end panel space to accomodate the resulting 
compression in the end web. Thus the web layout may change from the 
standard dimensions published in the NEW COLUMBIA JOIST COMPANY 
catalog. The modified joist model is checked for the normal downward 
loading of the dead plus live loads and the worst case is used to determine the 
joist components. 
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NICHOLAS J. BOURAS, INC. 
PO BOX 662. 475 SPRINGFIELD AVE. 
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• 1la ® 'truss girders 

Lighten your Overhead with ASTM A 913 / A 913M 
Grade 65. 

Assembly Building for the New Boeing 777 Aircraft. 
3,000 tons of ARBED HISTAR@ Grade 65 in the trusses-Span 354', Depth 28'. 

Structural Engineer: The Austin Company. Seallie. WA. 
Steel Fabricator/Erector: The Herrick Corp .. Plesanton, CA. 

Contractor: The Austin Company. Seallie. WA. 
Owner: The Boeing Company. Seallie. WA. 

Seven Good Reasons to Use HISTAR@ on Your Next Project! 
1. ASTM A 913/A 913M. 
2. High Strength : HISTAR® Grades 50 and 65. 

Available in most sizes in Groups 1 through 5 (ASTM A6 Table A). 
3. Welda ble Without Preheating - AWl Welding Report 91-002, 1992. 
4. Excellent Toughness. 
5. Good Ductility. 
6. Reduction of Weight / Cross Section - Less Steel to Buy and Weld. 
7. Savings in Transporta tion, Handling, Fabricati ng and Erection Costs. 

I liST .\R u I~ tI rC1!l\ICrcd lr.l(.k 1Il.lr~ Ilf \RBI::'!) 

For complete information, availability and literature, contact Inldl \RIJI< D, Inc., 825 Third Ave., 
New York, NY 10022. (212) 486-9890, FAX (212) 355-2159. In Canada: Irad" \RIUD Canada, 
Inc.,39O Brant Street, Suite 300, Burlington, Ontario L7R 4J4. (416) 634-1400, FAX (416) 634-3536 
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January 1994 

A listing of available shapes from the major 
producers of structural steel members and tubing 

24 BUILDING WITHIN A BUILDING 
Creating a new steel-framed space within an old 
building allowed a local AIA chapter to create an 
architecturally unique space 

30 STACKING UP 
Aesthetics and economics both played key rolls in 
deciding on how to raise a 75-ft.-high boiler stack 
an additional 45-ft. 

37 DESIGNING BEITER STEEL 
STRUCTURES 
Contemporary design software allows engineers to 
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The designers of the headquar-
ters for the Portland Chapter of the 
AlA chose a steel uocabularly both 

explore more options and to use the latest • 
Specifications 

for its structural attributes and its 
appearance_ The story behind this 40 
project begins on page 34. 1994 STRUCTURAL ENGINEERING 

SOFTWARE SURVEY 
A quick look at the most widely used structural 
engineering software by MSC readers 
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STAAD - III I ISDS 
Structural Software For The Nineties 

Ol b horc st rlll."ture Counesy AKl' R "nglllecnng. Norway Concrete Canoe, Cour1 esy Drexel UOrverllly. PltfVlsyIYanlol 

Koller Coasu:r Courtesy Arrow Dynamics. Utah t-.AS:\ Launch "ad (ourte ..... Uro\\ n A. ROO!. In;u 

True State-Of-The-Art 

• The STAAD·III plate element, based on nineties' hybnd 
formulauon technology. Incorporates out-of-plane shear and in· 
~ane rotation with highest possible numencal balance. II is a 
result of two decades of collaborative research with universities 
in North Amenca and Europe, 

• Innovative Non-hnear analysIs algorithms incorporate both 
geometric sttHness and load vector corrections with user 
specifiable no. of Iterations. 

• Powerful yet simple-tc-use Dynamic Analysis algorithms 
implement response spectrum and time domain solutions with 
combination of statIC loads for design. 

• Integrated Load Generation facilities allow generation of 
MOVIng loads, UBC seismic, Wind loads, Floor/Area loads, Wave 
loads and hydrostatIC loads with unbelievable speed, ease and 
accuracy 

• State-of-the-art database organizatIOn utilizes object-Oriented 
programming techniques with automatic and Integrated lIow of 
information - meamng multiple analysIs, optimized design and 
post-processing are as Uexlble as it couk1 be. 

• Integrated Implementation 01 AISC ASDILRFD. ACI , AITC and 
all malOr InternatIOnal codes lor STEEUCONCRETEITIMBER 
design provides fast and comprehensive soIullon to aU your 
design needs. 

• AutomatIC & Seamless CAD integration allows model 
generation, analYSIs/deSign and drafting - all Within the CAD 
environment. A productivity concepl never witnessed before in 
the structural software industry. 

STAAD-IIII1SDS - from Research Engineers - IS an 
acknowledged world leader In structural software. 
Whether it is finite element technology or sophisticated 
dynamic analysis or CAD Integration, Research 
Engineers has always been at the forefront of Innovation. 

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

You can rely on Research Engineers when it comes to 
innovations in structural engineering software With over 
t 0,000 installations, more than 30.000 engineers 
worldwide rely on the power of STAAD-IIVISDS as their 
everyday companion in the design oHlce. 

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

C:C: Research Engineers, Inc. 
t570 N. Batavia Street. Orange, California 92667 
Tel: (7t4) 974-2500 Fax:(7t4)974-4771 

• USA • UK • GERMANY • FRANCE • CANADA 
• NORWAY • INDIA • JAPAN • KOREA 
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E o T o R A L 

Balancing Cost 
And Need 

W
henever J'm anywhere near a computer store, l tend to stop in and take a 
look at what's new. Recenliy, I've been window-shopping ror aD-ROM 
player, and yesterday J came very close to buying one. 1l was an NEC 

external player ror only $199-including the SCSI connections and cables needed 
to run it on my computer. 

There was, of course, a catch. It had an extremely slow access time of 800 ms. 
While that might be sufficient (barely) ror my computer at hom which much or 
the time is really just an expensive toy-it would be inadequate and rrustrating ror 
my office demands. In addition, while its low price was attractive, it was missing 
some crucial reatures, such as Kodak photo compatibility. 

Given both the expense or computer products and their rapid obsolescence due 
to technological advances, it's important to know your requircments Jxofore leaping 
into the eleelronic marketplace. This issue was raised repeatedly by respondents to 
MSC's second Structural Engineering Sofl.ware Survey (starting on page 40). 

A lot of the smaller finns. companies working primarily on such projects as 
small retail centers or light industrial buildings, pointed out that programs such 
as STAAD-III or GT Strudl may bo overkill . They don't need all orthe available 
features. Manufacturers are addressing this problem in three ways. First, many of 
the programs are modulized, so you can buy the base program and then upgrade to 
whatever modules meet your specific needs. Second, some manufacturers are 
introducing smaller versions of their program-most of the features are intael, but 
the maximum number of nodes are limited. In most cases, you can later purchase 
an upgrade to the rull version orthe program. And finally, there are less expensive 
programs on the market aimed entirely at the smaller user. 

In addition to analyzing your current needs, it's important look ahead Your 
office may currently be using the ASD Specification, but when purchasing software 
it might be desirable lo anticipate a ruture move lo LRFD and to purchase sofl.­
ware that can handle both. Also, government projects are rapidly moving towards 
complete metric design, and the public seclor probably isn't rar behind, Other 
important features unique to structural engineering software arc CAD compatibili­
ty and compatibility with fabrication and detailing software. 

As with any computer sonwa re purchase, you should consider the clarity of doc­
umentation and the quality of user support offered by the manufacturer. Another 
useful inquiry concerns the cost of purchasing Cuture upgrades. As every computer 
user knows, once you start using a program you're bound Lo want t.o purchase 
upgrades-somet.imes as often as every 18 months. And upgrades don't. come 
cheap. 

Finally, look long and hard at system compatibility. Don't just be satisfied that 
the probrram is designed to run on any mM-compatible computer. Last year I pur­
chased a Windows-based t.ax program, only to discover that Windows 3.0 wasn't 
sufficient and that I needed to upgrade to Windows 3.1. While that was a rairly 
minor problem, horror stories abound, especially about graphics incompatibility. 

Fortunately, many manufacturers oITer trial versions of their programs at a 
nominal cost. Ofl.en, these are rull.reatured, but limited (either in the number or 
nodes or total number or designs allowed). Ir you're one of the 70'" or MSC readers 
who are considering buying new software this year, I recommend you get hold of 
several of these trial versions and do a direct comparison. Purchasing the wrong 
software can be an expensive mistake-both in direct dollars and in lost productiv­
ity. SM 
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How to get 
from here 

Estimating Module 
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Design Data's SDS/2 Steel Fabrication System 
SDS/ 2 gives you the flexibility to integrate all aspects of your business with one 

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

DESIGN 
DATA II 

For more information about SDS/2, 
information management in the steel 
industry or future product demon­
strations call 800-443-0782. 

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

IWl ~ I)nl Corponuon 



Four Tools for 
Structural Steel Design 

0807: Industrial Buildings 
Covers all of the requirements for manufacturing facility design with a special section on column anchorage. 

It also covers industrial buildings with cranes, and their specia l requir<·ments. 103 pages. $16.00 

S340: Metric Properties of M017: Volume II Connections Manual of 
Structural Shapes with Steel Construction ASD/lRFD 

Dimensions According to Covers bolted and welded shear, moment and bracing connec-

ASTM A6M tions in applications not specifically treated by the general 

This publication provides the metric information in the Manual of Steel Construction, ASD or LRFD. 

dimensions and properties of all shapes $60.00 
listed in the Manual of Steel Construc-
tion. 102 pages. $16.00 

JUST OUT! ~------------------------------- - ---~ I PUBLICATIONS O RDER FORM 
G45 7 : Proceedings from The I 

I 
National Symposium on Steel I Dale: 

Bridge Construction I AISC Membership If: 

: (AISC Members receive a 25% discounl) 
Contains 21 papers presented at the ' Name 
1993 National Symposium in Atlanta. I 
Topics include: Seismic Design and 

I Company 
I Street 

Performance of Steel Construction; I e 
Inelastic Design and Rating of Stee l I Ity 

Girder Bridges; High Performance I State liD 

Steel; Recent Developments in Steel Ouantity Publication It Unit Price Tolal Price 

Construction (Japan); Economica l and 
Functional Steel Bridge Detai ls; Inverset 
II-Segmental Bridge Deck Construc-
tion the Easy Way; Performance of 
Unpainted Weathering Steel; Painting 
Strategies for Maximum Economy and Total Price 
Useful Life; Innovative Composite 

Outside the U.S. add 10% r $10 minimum 
Bridge Structures; The Cab le Stayed 

Sales Tax (NY, CA & IL residents) Mississippi River Bridge at Burlington, 
Delivery ($5 for orders under $100; IA; Big Steel Boxes; Steel Bridges the 

European Way; Metric Conversion and call for larger orders) 

Penn DOT; Breaking with the Traditions Amount enclosed 

of Tradition; Steel Builds a Better Circle One: VISA Mastercard 

Mousetrap; Innovative Steel Bridge No. Expiration Date 

Concepts; and Comprehensive Package 
for the Design of short-Sian Steel I Signature 
Bridges. 35.00 I 

For information on additiona l 
: Mai l to: AISC, Inc., P.O. Box 006276, Chicago, Il 60680-4124 
I Phone: 312/ 670-2400 ext. 433 SLMI 

AISC Steel Publicat ions, call the 
L ______ _ _____ _ ______________________ ~ 

Fax j nformation Line at 
800 644-2400 
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Steel Interchange 
Stet! Interchange is an open forum for Modern Steel 

Construction readers to exchange useful and practical profes­
s ional ideas and information on all phases of steel bwlding and 
bridge construction. Opinions and suggestions 8re welcome on 
Bny subject covered in this mngazme. If you have a question or 
problem that your fellow readers might help you to solve, please 
forward It to Modern leel CtJnstructwfI. At the sume time. feel 
free to respond to any of the questions that you have read here. 
Please send them to: 

Answers and/or questIOns s hould be typewntten And double­
spaced. Submlu.aJs that have been p~pared by word-processlOg 
are appreciated on computer diskette (ellher as a Word~rfec::t 
file or in ASCII format) . 

The opinions expressed an SIN!llnlerchangf? do not nl'Ce888r· 

lly represent an official position of the American Institute of 
Steel Conslrucllon. Inc. and hove not. been reviewed It 18 n'COK­
nized that the design of struct.ures is within the scope and 
e"pertiseof [l competent licensed structural engineer, architect. 
or other licensed profeSSIOnal for the application of pnnclpals to 
a particular slruct.urc. 

Steel Lnterchange 
Modern Sleel Construction 

One East Wacker Dr., Suite 3100 
Chicago, lL 6060 1-200 I 

Information on orderang AIS(, publications mentioned In 
this article cnn be obtuincd by culling AJSC at 3121670-2400 ext 
433. 

The following responses 
from previous Steel 
Interchange columns have 

been received: 

How can one take into 
account blast effects in the 
design of steel structures? 

I read with great interest the 
response by Richard P. Linck, 
P .E. in the October 1993 

Steel Interchange. It was an 
excellently written response and 
it brought to the attention of 
many of those who have not con­
cerned themselves with this seri­
ous problem. 

As the article pointed out, 
there are many many factors and 
parameters that influence the 
response of structures to blast 
loadings. I have over 30 years of 
experience in the design of struc­
tures to resist blast loadings, 
and I have written the article, 
Dynamic Structural Analysis 
with Short Time History, in June 
1965 , for the Journal of the 
Structural Division of ASeE. 
This was one of the main articles 
that revealed how structures 
responded to blast loadings. 

I would like to point out a few 
things that Mr. Linck did not go 
into detail in his response: 

L A structural member does 
not have to absorb energy in 
order to resist a blast loading. It 
may absorb energy if one wishes, 
which will depend upon the con­
ditions of how one wishes to 
design the structure. If one wish­
es the structure to absorb ener-

gy, then there must be some 
kind of failure that occurs, which 
may also be minor. If one does 
not wish any failure to occur, 
then the response of the struc­
ture is very similar to the 
response of a static load. The 
structure will deflect under load­
ing and then return to its origi­
nal position after loading. There 
is no absorption of energy under 
such conditions. 

2. There is a great deal of dis­
cussion about the Pressure Wave 
that strikes a structure as a 
result of nn explosion. There is 
another wave that is generated 
by the same explosion at the 
same time. which is called the 
Dynamic Wave, and which can 
be of almost equal significance in 
the response of structures. These 
two waves have different time 
histories and are superimposed 
on one another when striking the 
structure . In order to obtain a 
correct response of the structure, 
both of these waves s hould be 
taken into consideration. 

S_ The shape of the time- his­
tory curves for all explosions is 
strikingly very similar. About 
the only differences is in the ini­
lial peak overpressure and the 
duration of time for the blast 
wave to run its course. This is a 
very fortunate phenomenon for 
the understanding of blast waves 
and for the design of structures 
to resist such waves. 

The design of structures to 
resist the effects of explosions is 
a condition that should be seri­
ously considered for many struc-

tures. To date, the concept has 
not had a very high priority. It is 
also ext remely important to 
obtain h Ip from those who have 
enough experience in this field. 
so as to feci confident that when 
one has designed a structure to 
resist blast loadings, it will do 
just that. 
George L. Henderson 
San Mateo, A 

The letter on blast effects 
from Richard P. Linck, 
P.E., in the October 1993 

Steel Interchange is well written 
and provides a tremendou s 
amounL of information on the 
subject. ll owever, I would go one 
step further and caution sLruc­
tural engineers who arc other­
wise unfamiliar with blast 
effects against attempting Lo 
evaluate these effects simply by 
reading literature on the subject. 

There are several firms who 
s pecialize in characteri zing and 
quantifying Lhe effects or acci­
dental exp losions. These firms 
are typically familiar with the 
many vol urnes on the subject 
and hav extensive background 
in observing actual explosion 
damage. Our firm has worked 
with some firms and find that 
our knowledge of local structura l 
engineering practices and project 
requirements and their knowl­
edge of "blast engineering" pro­
duced very satisfactory results. 
James R. Miller 
J.R. Miller & Associates, Inc. 
Brea, A 
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(The next question and answer 
is in response to the reply by Mr. 
Khasat that was published in the 
Sleel Interchange column in lhe 
October 1993 issue .) 

Unde r wha t circumstances 
does th e d es ign e r have t o 
co n s id e r t ors ion i n t h e 
d esign of a beam? 

Steel Structures by Salmon 
and Johnson is a good refer­
ence that addresses this 

subject. They consider the use of 
the Oexural analogy without 
modifications as presented by 
Mr. Khasat to be " ... a very con­
servative approach." They follow 
up with examples on a "modified 
Oexural analogy" that is also 
very simple to follow and pro· 
duces solutions t hat close ly 
approximate differential equa­
tion solutions. However, this pro­
cedure is applicable to wide 
flange shapes only. 

For crane girders with cap 
channels, as depicted in Mr. 
Khasat's example, the AI SC 
Design Guide No. 7, Industrial 
Buildings, by Fisher and 
Buettner (AISC publicat ion 
D801) is an excellent reference. 
Gerrell wearingen 
BE & K Engineering 
Mobile. AL 

Whe n welding to AWS D1.1 
requirements wha t is a "seal" 
w e ld a nd wha t a r e th e 
a pplicable ins pection criteria 
for same? 

Seal welds are non- structur­
al welds intended to lill or 
seal the crevice formed 

where two surfaces are joined. 
Structures subjected to heavy 
corrosion incorporate these 
welds as a detai l when using hot­
dipped galvanizing or protective 
coatings. Without seal welds to 
bridge the crevice, surface prepa­
ration and coating application 
arc difficult. 

Crevices which are not sealed 

adversely affect galvanizing in 
several ways. Molten zinc will 
not bond properly to steel when 
these crevices are contamina d 
and not cleaned. Even where 
cleaned, the crevice tends to hold 
pickling solvenls or alkalis fr m 
the galvanizing preparation 
process. A safety problem OCcurs 
when the hot zinc contacts with 
the so lvent or other liquid . 
Lastly, the crevices can trap 
excessive amounts of zinc raising 
the material costs for galvanizer 
and creating a disligured prod­
uct. 

Simj larly, without a seal weld, 
a crevice can hold contaminates 
which react with a protective 
coaling or create a stress riser 
in a protective coating. A crevice 
can also wick causing an uneven 
coating application. 

The size of this weld is con­
trolled by the welding equipment 
used and the ski ll of the welder. 
Per se, A WS D 1.1, the Structural 
Welding Code, does not apply to 
non-structural we lds. Never­
t heless, there are some impor­
tant things to keep in mind: 

Con ce rn-Fatigue critical 
members . (An otherwise good 
weld can be fractured by the 
poor design of a seal weld). 
Possible Solutions: Consider 
smaller throat continuous welds 
in lieu of seal we lding between 
intermittent Iillet welds. For pro­
tective coating applications, con­
sider caulking instead of seal 
welds. 

Concern-Sloppy workman­
ship with sharp peaks, s lag 
intrusions, undercut.ting, ctc. 
Possible Solutions: Repair t e 
welds. For protective coating 
applications, consider caulking 
instead of seal welds. 
Hugh Lee. P.E., S.E. C.C.S. 
City of Los Angeles 
Los Angeles, CA 
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New Questions 
Listed below are questions • 

that we would like the readers to 
answer or discuss. 

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

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

I h ave b ee n un abl e to 
locate the historical origina-
tion of the Vier e ndeel t russ. I 
a m c urious about who w as 
Vie r e ndeel, whe n thc truss 
s truc ture w as firs t utilize d , 
w h y w as i t n a m es, and for 
what contributions to s truc­
tural engineering was helshe • 
r ecognized. 
Rick Loue 
Garver & Garver 
Little Rock, AR 

Can an existing s teel beam 
a nd concr e te slab be ma d e to 
work togethe r in composite 
action by adding s tuds to the 
steel through core d hole s? 
Are the re a ny s pecial con sid­
e rat ions? 

The AISC Manual includes 
dim e nsioning information 
fo r c oun te r s unk b o lts, are 
t h ere any s p ec i a l des ign 
r equireme nts for these bolts? 

Are th e r e any good connec­
tion de tails for a truss made 
up of a ll WT sections? 

Is is possible to use clamps 
in struc tura l s tee l con n ec­
tions? Are there any d esign 
r equireme nts? • 



High Strength Structural Steels 
Fro C Put The Heat • 

To dl,",cO\Cr the man) ad\JJll;lge ... 
of Chaparral' ... high \trenglh 
\tnu:lUrnl ..,teel. put it up aga1ll\1 
Wl) other con ... trucllOn material. 

e. Pril.:c 1\ one of the 
grealc\, ,trenglh ... of Chaparr.ll 
.. ted. In fau. 'teel,., Ie., ... 
c\pcn,,\c 100.1) than II W3' 10 
year ... ago. So ),ou can no\\, gel .111 
the hencfll' of ,truclUrJI ,Iecl al 
\ Il1uall) the price of rebar. 

A • Al Chaparral. 
there', no w.ulmg on rolling 
\Chedule .... We are a ,ux:lr..lIlg mtll 
" hu.:h mean, our mvenlone, are 
read) when you need them. "'nd 
hcCJu\e "c'n: I.:enlralh 1 .. 'W.:alcd In 
\lIdlolhIJn. Tc\.a.. ... , \\e~ci.ln !!CI 
)ollr order 10 you fa~1. no 11l.11lcr 
where you nre. 

High Strength 
Grade Steel. Chaparral 

•
Ionccrcd "Iod. mailabllll\ of 

AST\I1 high ,trcngth 'Iccl~ at the 
"lame price of AST!\.l A36 \lech. 
Engmee .... can no\\. upgrade 
mJterial ,trcnglh \\ IthoUI ral''"g 
the em", Cenillcd ASTM AS7? 
grade 50. A519 grade 50. 
Al6. Canadian +.l\\ and 50\" 
arc all readil) 3\3i13blc al onc 
1o\\. A'6 pril:c, 

On Everything Else. 

• 
• • 

• • 

• 

Easy To Design With. 
Today', cnglllccr, ure Ilndmg 
,Icel i, the ca'\ole,tmatcnalto 
de'l~n \\.lIh b) lur, M.ln} U"IC 
ll\-Jllahk ,olt\\.JI'e p,ll:kagc, lhal 
"mpl) don 'I e,,,1 for olher 
l11alen.II" -\00 II }tlU ha\c an) 
pnxilll'l que'lIon" c\pcn help 1\ 

onl) a phone call is\\ .. ) JU,I 
contact AISC for cl1~lIlc!enng 
u"'I,lallCC al (12)670-5417. 

lecy . "'01 on1) 1\ '\olccl 
J fCqdcd produl:t. bUllt', at\O 
rcndable. Unlrkl! othl!r 
l'oll,lnll'llon malenJI\. \Iccl CJI1 
c\cllluall) be \u"ppcd. rcqdctJ 
Jnd rcu\Cd agalll and agam, 
Em IronmentJ)" \ale. \Icell\ 
good lor the IUll,rl! allli your 
com pall} , 

Steel" the bUlldlll!! malcrial 01 
Ille 2 hi century, And Chaparral 
" olle 01 the mO\l ellil:lcnt 'Ieel 
prlxilll:Cf', 10 the \\-orld WI! ha\-c 
the be,1 priec\ and Ihe ht:'1 
'oCr\- KC, Call u" and learn flr...1 
hand \\h} Ihmg' ,.Ire he;ulIlg 
up al Chaparral 

OIAPARRAL 
STEEL 

T,>lI I·rcc (!>.(XII ~~') "Ni'l I \I I .. ~ I 
In r (\,"(~U}I.u~ bHh hi 120&' 

J(I' \\o anJ R"**-. M.tk'llllun, T\ _I 



UNUSUAL 
SHAPES AREN'T 
UNUSUAL 
AT MAX WEISS. 
ROWNG& 
FORMING 

WElDING & 
MACHINING 
INDUSTRIAl N<O 
CXJNTR.OCTORS 
SlJPPUES 

CIRClE~OR 

SEGMENTS 
WITH OR wmrur 
TANGENTS 

If ij 's structural steel that 
needs to be bent. for major 
architectural projects or for 
unique applications. chances are. 
Max Weiss bends It. If you have 
a question or problem in bending. 
call . FAX or write Dept. M93 for 
a solution. TAKE IT TO THE MAX. 

MAX WEISS CO. INC. 
8625 W Brodley Rood 
M,_ . WI 53224 USA 
Telephone 414-355-8220 
MAX FAX 414-355-4698 

s T E E l N E w s 

Book Review: • Flexural-Torsional 
Buckling Of Structures 

Reviewed By Nestor R. 
Iwankiw, P.E. 

Structural stability is a theo­
retically demanding subject 
with many intriguing 

aspects and important design 
ramifications. The type of buck­
ling instability Oocal , member 
flexural and/or torsional, and 
system), elastic or inelastic, and 
the effects of end restraints , 
bracing, section geometry, and 
imperfections all provide a wide 
range of problems and solutions. 
Many of these considerations are 
beyond the scope of elementary 
texts and most design codes. 
The classical texts of 
Timoshenko and Bleich first cap­
tured the essentials of the more 
rigorous development and appli­
cation of elastic stability princi­
ples for structural elements dur­
ing the first half of thi s century. 
Now, a new book by Professor 
Nicholas Trahair from the 
University of Sydney gives this 
general subject an updated and 
expanded modern treatment that 
includes numerical methods and 
the more recent research infor­
mation. 

Flexural-Torsional Buckling of 
Structures covers the broad spec­
trum of stability issues related to 
flexural and/or tors ional dis­
placements of beams and 
columns . As suc h , Professor 
Trahair's book is an excellent 
addition to the technical litera­
ture alongside other recent 
advanced texts written by the 
new generation of stability 
experts. 

The first four chapters intro­
duce elastic stabi lity theory and 
approximate manual and com­
puter (finite elements ) buckling 
solutions. Simple and restrained 
columns, simple and restrained 
beams, cantilevers, braced and 

continuous beams , and 
beam-columns are thoroughly 
covered in Chapters 5-11. Plane 
frames, arches , and rings are 
addressed in Chapte rs 12 and 
13 . Chapter 14 on inelastic 
buckling serves as the final 
lead-in to the "capstone" Chapter 
15 on strength and design of 
members. Miscellaneous related 
topics , such as stepped and 
tapered members, optimization, 
post-buckling response, and 
vibrations are summarized in 
the concluding Chapter 16. 

With the text's emphasis on 
members, local (plate) and over­
all frame buckling are only mar­
ginally covered. Given the 
nature of this material, there are 
relatively few complete exam-
ples, but several assignment • 
problems are presented at the 
end of every chapter. 

Flexural Torsional Buckling of 
Structures indeed offers both a 
top-notch reference for the 
non-routine member design 
applications and a teaching aid 
for upper level university cours­
es. Therefore, it can be a valu­
able resource to practitioners, 
academics, and gradua te stu­
dents. 

The author, Professor Trahair, 
is a recognized world-wide 
authority on stability and struc­
tural steel design. Mono­
symmetric and unsymmetric 
cross-sections subjected to bend­
ing and/or compression has been 
one of the author's main 
research interests and is well 
covered in h.is book. His experi­
ence includes not only a long his­
tory of research achievements, 
but nearly 30 years of work with 
the Standards Association of 
Australia that develops the 
national building code . . 
International sabbaticals in the 
USA , United Kingdom, and 
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Canada included extended col­
laborations with the renowned 
Professors T.V. Galambos (USA) 
and David ethercot (UK) who 
are credited with inspiring the 
author's fascination with this 
s ubj ect. Professor Trahair's 
expertise is particularly reflected 
in Chapter 15 that compares and 
contrasts European, Canadian, 
American, and Australian design 
criteria. 

Whether one's objective is to 
increase their understanding of 
structural stability or to have 
access to answers for a wide 
range of potential special prob­
lems, Professor Trahair's new 
text provides an excellent cur­
rent source. 

Nestor R. Iwankiw , P.E ., is 
AISC Director of Research & 
Codes. 

AISC Info line 
Engineers, fabricators and 

other construction profes­
sionals can quickly and easily 
obtain information about 
AISC publications and soft­
ware through a new 
Information Fax Line . The 
automated service provides 
information on: manuals and 
supplements (e.g., the 
Manual of Steel Con­
struction); specifications and 
codes (e.g., the Code of 
Standard Practice for Steel 
Buildings and Bridge ); AISC 
Design Guides; technical and 
fabricator publications (e.g., 
Steel Fabrication Safety 
Manual); conference proceed­
ings (from recent National 
Steel Construction Con­
ferences ) and AISC software 
(e.g., CONXPRT). 

To reach the information 
line, dial : (800) 644-2400 from 
any pushbutton phone . A 
recorded voice will list the 
types of publications avail­
able, and with the press of a 
few button, the materials will 
be faxed to you within min­
utes. 

Your Source For High 
Strength Weathering & 

Abrasion Resistant Steel 

PLATE & STRUCTURAL 
• A588 • A572·50 • A606·4 • A242 

HARDOX 400 & 500 
Swedish Steel's World Famous Wear Plate 

~ Central Steel 
~ Service, Inc. 1·800·868·6798 

P.O. Box 326 • Pelham, AL 35124 • 2051664-2950 • Fax: 2051663-3391 
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n introduction to the new 
1993 LRFD Specification 
wi ll highlight a new four-

pa rt seminar series from AISC 
Marketing, Inc. Inno vative 
Practices In S trllctllral S teel 
a lso will provide information on 
state-of-the-art structural steel 
design software, the latest 
NEHRP Seismic Regulations , 
and a review of Semi-Rigid 
Composite Connections. 

The new 1993 LRFD 
Specification is the first major 
revision to the original 1986 
LRFD Specification. The lecture 
will include a discussion and 
explanation of the maj or 
changes, including such items as 
the stability of unbraced frames, 
web crippling equations, sl ip­
critical joints at factored loads, 
a l ternative fillet we ld design 
strength and Chapter K clarifi­
cations. 

The session on Software for 
Structural Stee l wi ll demon­
strate methods for using the lat­
est steel design software to cre­
ate the more efficient desig s. 
Also, a practical transition to 
LRFD will be explored. 
Integration in designing various 
elements and connections in 
steel also will be featured. 

National bui lding codes have 
undergone a major overhaul On 
thei r rul es fo r seismic design of 
bu ildi ngs as reco mmended by 
the Bui lding Seismic Safety 
Counci l and federa l agencies. 
This lecture wi ll cover the "why" 
and the "how to" of these 
changes, and their impact on 
steel design. 

And finally, the lecture On 
semi-rigid composite connections 
will explain the use of this very 
economical system. 

The seven-hour, four -part 
seminar costs $90 ($75 for AISC 
members), including dinner. The 
lecture has a CEU value of 
O.4.For more info rmation, call 
3121670-2400. 
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1994 Seminar 
Dates & Locations 

WEST 
San Diego .... .................... 3/17 
Irvine .............................. .4/ 21 
Sacramento ... ....... ............ 6/15 
San Francisco ...... ............. 6/16 
Los Angelcs ... ................... 6/23 
Seattle ......................... .. ... 9/27 
Salt Lake City .............. ..... 9/ 29 
Phoenix ..................... ....... l0/20 
Portland, OR .................... 1 1/15 
Las Vegas ................ .. .. .... . 11/17 

MIDWEST 
Ch icago .. ......................... 3/8 
51. Louis .. .. .. ..................... 3/24 
Des Moi nes .. .... ................ 5/5 
Milwaukee .... ........ ........... 5/3 1 
Minneapolis .. .......... ......... 6/2 
Detroit .............. .......... ..... 10/ 11 
Indianapolis .. ............ .. ... . 10/ 13 

NORTHEAST 
Meriden .................... .. ..... 2/1 
Boston ......... ..................... 2/2 
Portland, ME .... ................ 2/3 

ew York.. .... .......... ........ .4/ 1 4 
Albany .............. .. .... ......... 9/ 13 
Rochester .......... .. .. .......... 9/14 

SOUTHWEST 
New Orleans .. .. ...... .......... 2/8 
Alburquerque ...... ...... ....... 2/ 1 0 
Denver ...................... .. ..... 2/17 
Kansas City ...................... 3/10 
San Antonio .......... .. ...... ... 3/ 15 
Dallas .......... .. .... ........ .... .. 4/19 
Oklahoma City ...... .. .. ....... 6/9 
Houston ...... .... .. ........ ....... 6/ 21 

SOUTH 
Greenville ...... .................. 3/1 
Charlotte ... ........ ............... 3/2 
Ra leigh ............................. 3/3 
Birmingham .......... .. ......... 5/3 
Atlanta ............................. 9/ 20 
Richmond ........................ 9/ 22 
Memphis .......................... 1 0/ 18 
Miami .............................. 11 / 1 
Orlando ........................... 11 / 3 

continued on following page 

• 

• 

• 
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Seminar 
Locations, Cont. 

Mid-Atlanti c 
Baltimore ........................ .4/5 
Washington, D ....... ...... .4/7 
Pillsburgh .... .. .. ..... .. ... ...... .4/ 12 
Edison, NJ ........ ................ 10/4 
Philadelphia ...... ... .......... .. 1 0/6 
Cleveland ........ .. .. ....... ...... 1 0125 
Columbus .... .................... 10/26 

incinnati ........................ 10/27 

ne of the hottest topics 
among stee l designers­
the eITect of blasts on steel 

structures-will be the subject of 
a plenary session at the 1994 
National Steel Co nst ru ction 
Conference. Other sessions will 
cover long span roof structures 
and bridge construction life cycle 
costs. The conference wi ll be held 
on May 18-20 in Pittsburgh. 

An ex pected highlight will be 
a presentation on the second day 
of the conference by Lester 
Robertson, president of Leslie E. 
Robertson Associates and truc­
tural engineer on the project and 
Jack Daly of Karl Koch Erecting 
Co., In c. on the World Trade 
Center Explosion . The session 
will take a close look at the 
design of the structure and the 
effect of the ex pl osio n on the 
steel superstructure, as well as 
the required retrofit work . 

The superb line-up of techni­
cal sessions also should attract a 
lot of attention from the expected 
attendance of mor t han 1,000 
engineers, architects, fabricators 
and educators. 

Sixteen technical sessions will 
be oITered. including: 

-Building Innovations . fea­
turing Tom Sputo, a Florida­
based consulting engineer. 
speaking on innovations in low­
rise design; 

- Lean Engineering, featur­
ing Mark Holland of Paxton & 

Vierling, plus a design engineer, 
discussing connection economics; 

• Quality Certi fication : 
Directions for the '90s , featur­
ing Tom Schlafly, AlSC Director 
of Fabricating Operations & 
Standards, discussing new revi­
s ion s to the AISC Quality 
Certification program; 

- Effective Use of High ­
Strength Steel in Building 
Construction, featuring Abra­
ham J . Rokach, AI C Director of 
Building Design, who will be dis­
cussing a new ASTM structural 
material Specificiation. 

- Experience from Wind 
Damage & Design Load 
Requirem ents , featuring R.J. 
Willis of AISI and Lawrence 
Griffi s of Walter P . Moore and 
Associates; 

Continuing Education Units 
(CEUs) wi ll be oITered for atten­
dees of the techni cal sess ions. 

Also , a live version of the 
Steel lnterchang section of this 
magazine wi ll be presented. The 
session will be limi ted to ques­
tions on connections. Anothe r 
important session , "Bridge 
Construction-Myths & Realities 
of Life Cycle Costs," will be 
oITered by Robert Nickerson, for­
mer Chief of the Structures 
Division ofFHWA. 

The conference will kick oIT on 
May 18 with a presention by 
Dan Cuoco, Thornton-Tomasetti, 
on Long Span Roof Structures. 
During that same session, the 
1994 T.R. Higgins award will be 
presente d and the first of a 
series of s ix lectures will be 
given. 

In addition to the conference, 
an Expos ition will run concur­
rently. More than 100 booths are 
expected and more than a dozen 
exhibitors a re expected to oITer 
technical product sessions. 

For more info rm ation on the 
conference, ca ll AISC at (3 12 ) 
670-542 1 or fax a request to 
AlSC at (312) 670-5403. 
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Hi-Y50 
For structural applications that 
demand greater slrength, clossr 
tolerances and 88S. of fabflcatJon. 

Electric Resistance Welding 
All of our tubmg products 
are alectflcal resistance 
welded for super/or strength. 

TensIle T8stfng 
Measures the strength o( Imlshed tubing. These 
exsct properties .re reportoo on our certifies/lOfts 

the Tube People ... Know that there is no substitute for experience. Our aver­
age employees service time is 20 years "plus". This kind of dedication assures you 
consistent, high quality tubing every time you order from Leavitt. Our staff of professionals 
offer you technical support and assistance in order to fulfill any of your special require­
ments. You'll get instant answers over the phone or in person from our inside or outside 
sales representatives - individuals who understand tubing from the manufacturing pre­
cess through the end use application. Quality tubing products can only be produced 
through years of experience - with UNR-Leavitt you'll recognize the difference our 
experience makes. 

,.. UNR 
" Leavitt A DIVISIOn of UNR Induslr/fJS Inc 

GfNfRAL Of'fICEI 
17l1w 11511'1ST . CH'CAGO, Il80643 
PHONE 312-238-noo OR 
1-aOO- L- E-,A- V- I-T -T 
FAX: 3 12· 231· 1(t23 

UHR-LEAVtTT 
CHtCAGO. ILLINOIS 

I --... "' ... --
UNR-LEAVln 
8LUf ISlANO ILLINOIS 

make the 
UNR·LEAVITT 
HAMMOND !NOIANA 

ASTAI AS" TYPES I & /I 
MECHANICAL ruBiNG • ASI", 
A500 GAADfS A, B ANO C 
STRUCTlJRAt. TUIJINO _ HI no 
STRUC~PfPf . HSlA 
STRUCTURAL TUBINQ • ROPS 
• RACK TU8JNG . ocm 
CASING {UNTESTED} • $IUS 
SOUARfS!<NO EOUN~NT 
RECTANGLES 112"//1"10 
IO" ~ 10' ROUNDS 3'trTO 
,~ • WALL THtOVoIESSlS 
O''''(26o-JT0500 "I'n 

• 

• 
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Principal Producers Of Structural Shapes 
B. Bethlehem Steel Corp. I. J&L Structural Inc. R. Roanoke Steel U. Nucor Steel 
C. Chaparral Steel M. SMI Steel Inc. S.North Star Steel W . Northwestern Steel & Wire 
F. Florida Steel Corp. N . Nucor-Yamato Steel 
i. British Steel 

T. TradeARBED Y. Bayou Steel Corp. 

Section Producer Section Producer 
Weight Per Ft. Code Weight Per n. Code 

W44 x 230-335' ............................. ...... T W21 x 83. 93 .............. ..... .................. .. . B. I. N. W 

W40 x 321'. 372'. 431'. 503'. 593 .. ... T 
W40 x 297 ........................ ..... ............... N 

W21 x 62·73 ......................................... B. C. I. N. W 
W21 x 44·57 ......................................... B. C. I. N. W 

W40 x 278 ...................... ..................... T WI8 x 258-311 ..................................... B 
W40 x 277 ............................................ N. T WI8 x 175-234 ..................................... B. W 
W40 x 264· ........................ .. ................. B. I. T WI8 x 130-158 ..................................... B. W 
W40 x 249 ............................................ N. T W18 x 76·119 ....................................... B. N. W 
W40 x 235' .............................. .. ... ........ B. I. T WI8 x 65. 71 ........................................ B. I. N. W 
W40 x 215 ............................... .... ... .. .... N. T W18 x 50·60 ........... .. ..................... .. .... . B. C. I. N. W 
W40 x 211· ....... ......................... ....... .... B. I. T WI8 x 35·46 .. ........... ..... ... ................. .. . B. C. I. N. W 
W40 x 199 ............. .. ................ .. ........... N. T 
W40 x 183 ............... ... .. ................... ..... B. I. N. T 
W40 x 174· ............ .... ...... ................. .... T 
W40 x 149. 167 ....... ............................. B. I. N. T 

WI6 x 67-100 ....................................... B. N. W 
W16 x 57 .............................................. B. I. N. W 
W16 x 36-50 ......................................... B. C. I. N. W 
W16 x 26. 31 ........................................ B. C. I. N. W 

W36 x 439-84 ............. ... .. ..... .. ..... ....... T 
W36 x 393 .................... ... ...... .. .. .. ......... B. T W14 x 808· ........... .... ................. ... .. .. .... B 
W36 x 230-359 ......................... ............ B. I. N. T W14 x 455·730 ........ ................ ........ ..... B. I. T 
W36 x 256 ................................. ........... B. 1 W14 x 342·426 ..... .. ....... ............ ... ..... ... B. I. T 
W36 x 232 ..................................... ....... B. 1 W14 x 3 11 ...... ......... .... ................... ...... B. I. T. W 
W36 x 135-210 ............................ .... ..... B. I. N. T W14 x 145·283 ..................................... B. I. N. T. W 

W14 x 90-132 ....................................... B. I. N. T. W 
W33 x 263-354 ..................................... B. T W14 x 82 .......... ..................... .. ............. B. N. W 
W33 x 201-241 ..................................... B. N. T WI4 x 74 ........... ................... ... ............. B. C. N. W 
W33 x 169 .......................... .................. B. I. T WI4 x 61. 68 .... .................................... B. C. N. W 
W33 x 118-152 ................ .. ......... .......... B. I. N. T WI4 x 43·53 ......................................... B. C. N. W 

W14 x 3 .............................................. B. I. N. W 
W30 x 391-477 .......................... ...... ..... T W14 x 30. 34 ............. ........................... B. C. I. N. W 
W30 x 261-326 .................................. ... B. I. T WI4 x 22. 26 ............. ........................... B. C. I. N. W 
W30 x 284· .......................................... .1 
W30 x 173-235 ..................................... B. I. N. T WI2 x 252·336 ..................................... B. 1 
W30 x 148 ...................... ...................... B. I. T WI2 x 2 10. 230 .................................... B. I. T 
W30 x 99-132 ................. ... ................... B. I. N. T W12 x 170. 190 .................................... B. I. T. W 
W30 x 90 ........................ .... .. ... .... ......... B. W12 x 65·152 ....................................... B. I. N. T. W 

W12 x 53. 58 ........................................ B. C. N. I. W 
W27 x 307-539 .................................. ... 1. T W12 x 50 .............................................. B. C. N. I. W 
W27 x 258 ....... ... .. ... ................ .. ....... .. .. 1. N. T W12 x 40. 45 ............ ..................... ..... .. B. C. N. W 
W27 x 235 ........ ......... .................... ..... . .1. N WI2 x 26·35 ......................................... B. C. N. W 
W27 x 146-217 .................................. ... B. I. N. T WI2 x 16·22 ......................................... B. C. N. W 
W27 x 132· ........................................... 1 WI2 x 14 .............................................. B. C. W 
W27 x 129 .................... .... ................. ... B. I. T. W 
W27 x 84-114 ....................................... B. I. N. T. W WIO x 88·1 12 ....................................... B. I. N. W 

WIO x 49·77 ........ ... .. ................... .... ..... B. C. I. N. W 
W24 x 250-492 ....................... .. ... ......... T WIO x 33-45 ......... .. ...... ................ ........ B. C. N. W 
W24 x 279 ....... ... ........................... ... ... .1. T WIO x 22·30 ............ ...... ... ............. ...... . B. C. I. N. W 
W24 x 250 ............................................ B. I. N. W WIO x 15-19 ......................................... B. C. I. W 
W24 x 229 ........................................... . B. I. N. T. W WIO x 12 .............................................. B. C. W 
W24 x 207 ............................................ B. N. W 
W24 x 104-192 ........... ............ .............. B. I. N. T. W W8 x 31-67 ..... ........ ................... ........... B. C. I. N. W 
W24 x l03 ............................................ B. N. W W8 x 24. 28 .......................................... B. • N. W 
W24 x 84·94 .................................... ..... B. I. N. W W8 x 18. 21 ................................ ...... ... . B. C. N. W 
W24 x 68. 76 ...... .... ...................... ..... ... B. C. I. N. W W8 x 15 ................................................ B. C. W. Y 
W24 x 55. 62 .......... .... .. ........................ B. C. I. N. W W8 x 10· 13 ........................................... B. C. M. W. Y 

W21 x 182.201 ................................. ... 1. W W6 x 15·25 ..................... .......... ............ B. C. I. N. W 
W21 x 101·166 ..................................... B. I. N. W W6 x 12. 16 ......................... ..... ............ B. C. W. Y 
~oles: MJ)I;imum lengthS 01 Shapes obtained vary With produler, but tYPI<ollly range from 60 fi lO 7511. lpngth .. up to 100 1I,ut' 

available for certam sha~. Please consull individual pnxlucers for length reqUIrement!, . 
• Shapes not currently listed in Manual of Steel Comtructlon 
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Principal Producers Of Structural Shapes 
B. Bethlehem Steel Corp. J. J&L Structural Inc. 
Is:. Chaparral Steel M. SMI Steel Inc. 
F. Florida Steel Corp. ucor-Yamato Steel 
I. Bntish Steel 

Se<.lion Producer 
We'ght Per Ft. Code 

W6x9 .................................................. B.C.J. W, Y 
W6 X B.5 .............................................. C. J. M. Y 

W5 x 16. 19 .......................................... B 

W4 X 13 ................ .... ............ .... ............ B. C, M. Y 

M 12 x 10 .• I1.B ................................... C. J 
Ml2 X 10.0 ...... ................ ...... ................ J 
M 10 x B-9 ........................ .... .......... ...... . C, J 
MI0x7.5 .......................................... .... J 
MB x B.2 .............................................. J 
MB x 6.5 ................................................ C. J 
1\15 x IB.9 .............................................. B 
1\14 x 6 ................................................ C 

S24 x 106. 121.. .................................... B. W 
S24 x BO-loo ........................................ B. W 
S20 x B6. 96 .......................................... B. W 
S20x 66. 75 ........................................... B. W 
S IB x 54.7, 70 .................................... .. . B, W 
S 15 x 42.9. 50 .................... .. .............. .. . B. W 
S12 x 40.B. 50 ....................................... B, W 
S 12 x 35 ................................................ B. W 
S12 x 31.8 ........................ .. .......... .... ..... B, C. W 
S10 x 35 ................................................ B. S 
SIO x 25.4 ............................................. B, C, S 
S x IB.4 , 23 ......................................... B. C, S 
S6 X 12.5. 17.25 .......... .. ........................ C. S, Y 
S5 x 10 .................................................. C. Y 
S4 x 9.5 ................................................. C 
54 x 7.7 ................................................. C, Y 
S3 x 7.5 ................................................. C, J . Y 
S3 x 5.7.. ............................................... C. J. M. Y 

HP14 x 73-117 ..................................... B, I. N, W 
HPI2 X 53-84 ....................................... B. I. N. W 
HPIO X 42. 57 ....................................... B. C. I. N. W 
HPB X 36 ............................................... 8. C. t. N, W 

Igt5 X 33.9-50 ....................................... B. N. W 
CI2 x 30 ............................................... 8 . W 
Igl2 X 20.7, 25 ...................................... B, C. S. W 
1(;10 X 25. 30 .... ........ ............................. B, S. W 
CIO x 15.3,20 ...................................... 8, C. S. W 
C9 X 20 ................................................. 8 
C9 X 13.4. 15 ........................................ B. S 
CB x lB.75 ........................................... .s. W. Y 
CB X 11.5. 13.75 ................................... C. M. S. U. W. Y 
C7 X 12.25 ............................................ S. U. W 
C7 X 9.B ................................................ M. S. U. W 
C6 X 13 ................................ ........ ......... M. S. U. W. Y 
C6 X 10.5 .............................................. C, M. S. U. W. Y 
IC6 X B.2 ................................................ C. F. M. U. W. Y. 
C5 x 9 ................................................... 1\1. U. W, Y 
C5x6.7 ................................................ F.M. U. W. Y 
C4 x 5.4. 7.25 ................................ .. ..... F. M. U. W. Y 
C3 X 6 ................................................... M. U. W. Y 

R. Roanoke Steel U. Nucor Steel 
S. orth Star Ste<>1 W. Northwestern Steel & Wire 
T. TradeARBED Y. Bayou Steel Corp. 

Section Produ{er 
Weight Per Ft. Code 

C3 x 4.1. 5 ........................................... F. M , R, U. W. Y 

MCIB x 42.7-5B .................................... B. N 
MC13 x 31.B-50 .................................... B. N 
MC12 x 31-50 .............. ...... ................ ... B. N 
MC12 x 10.6 . ....................................... J, S 
MCI0 x 2B.5-,I1.1.. ............................... B 
MCI0 x 22. 25 ...................................... B 
MCIO x B.4 .......................................... .J . S 
MCI0 x 6.5 ................ .... ...................... .J 
MC9 x 23.9. 25.4 .................................. B 
MCB x 21.4. 22.B .................................. B, S 
MCB X IB.7. 20 ..................................... B. S 
MCB x B.5 .......... .... ............................... J. M 
MC7 X 19.1.22.7 .................................. B 
MC6 xl .............................................. B 
MC6x 15.1.16.3 .................................. B.S 
MC6x 12 .............................................. B.S 
MC4 x 13.B' ......................................... S 
MC 3 x 7.1· .......................................... S 

5""lIon by Leg 
Length; & Thickess 

Producer 
Code 

LB x B x 1" , ............................ B. T 
1 ............................... B. S. T 
'/ .............................. B. S. T 

~~.: .. ::::::: ::.::::: ... ::::::J i: ~ 
L6 x 6 X 1 ............................ ... B. U. Y 7', .............................. B. U. Y 

3 ................ ............... 8, M, U, Y 
·" .............................. B. M. U. Y 
• " .......... .......... ........ B, M. U. Y 
'/.' .............. ................ B. M, S, U. Y 
7 16 •••.•.••.. .......• ..•••••••• B, M, U, Y 
'/. ........... .................. . B. M. S. U. Y 

:,:, ::::::::::::::::::::::::: ::~ . u. Y 

7', .............................. U. Y 
3 4 . ...... . ...................... M, V, Y 
·" .............................. M. U, Y 

L5 x 5 X 

'/. ................ .......... .... M. U. W. Y 
7

16 
............................ M, U, Y 

", .............................. M. U. W. Y 
• " .......... .... .............. M. U. W. Y I, ............................. U 

~.::::::::::::::::::::::::::::::~: ~: ~ 
,~ .............................. F, M. R. U. W. Y 
7,,6 ............................ F, M, U, Y 

L4 x 4 x 

" ............................... F. M, R, U. W, Y 

Maximum length .. oj .. hapes oblJtned vary with produ((·r. but tYPIC ally ranf!1 from bO It to 75 11, Ll'ngths up 10 100 It <1ft> 

dvail.lble lor certain shaPE'S. PIt'JS(> cono;uh individu.ll produn·f!. lor length (t'(Iuiremenlc, . 
• Sha~ not <urrenfly 1i<;led in Manu,ll of" 5(('(>1 Construction 
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Principal Producers Of Structural Shapes 
B. Bethlehem Steel Corp. J. J&L Structural Inc. 
C. Chaparral Strel M . SMI Steel Inc. 
F. Florida Steel Corp. 
I. Brit ish Steel 

N . Nuw r-Yamato Steel 

Section by leg 
lengths & Thickness 

Produu'r 
Code 

&/ .6 ................. ... ........ F. M , R, U, W, Y 
'/ .................. ...... ........ F. M , R, U, W, Y 

L3", x 3", x ") ........... ..... ... ........... F. M. R. U. W. Y 
".1 ......... ..... .... .......... U, Y "r. .............................. F. M. R. U. W. Y 
• .. _ .............. ..... ........ F. M. R. U. W. Y 
" •.•............................ F. M. R. U. W. Y 

',)"" ..... _ •••. ... ... ........... F. M . U. W. Y 
7'1 ....... .... . .. . . ............. u. Y 
", ....... ... .... ................ ~'. M. R. S. U. W. Y 
'1" .. ......................... F. M. I{. S. U. W. Y 
" ............................ ... F. M. R. S. U. W. Y 
" ll· ·· · ····· · .. ··· ............ F, M . R, U, W, Y 

L3 x 3 x 

L2", x 2", x ")"" ........................... F. U 
'I, .............................. F. S. U 
'/ , • ............................ F. S. U 
", ............................. F. S. U 
·" .......................... .. . F. U 

·!. ........................ .. .. .. F. S. U 

;~~;::: : : : : .... :.:::: : :::::::j~ I~ ~ 
L2 x 2 x 

L8 x 6 x I ...... ... ....... ............... B. S 

~:i.... . . li 
1 ............................ ... B. S 

K::::::::::::::::::::::::::J:! 
'/" ......................... .. . B. S 

:!.;. : ::::::::::::::::::::::: : : :~: ~ 

L8 x 4 x 

:~.::::::::::::::::::::::::::::::: : i 
,~ .. .. .......................... B.S. Y 

:/~~~: : :::::::::::::::::: : ::::,~::~. y 

L7 x 4 x 

L8 x 4 x 7'/ ................. .. ........... B 
3 .. .. .. .. .... ...... . .. .. . ..... ... B, M , S, U, W, Y 
·,/. ... .. .. ............. .......... B. M. S. U. W. Y 
• 16 ••..•••••••••.. . . ... ••. •• . •. 8 , M , S, U, W, Y 
") .................. .. .......... B. M. S. U. W. Y 
7"f .••...••••................. . B. U. Y 
·,/. ............. ................. B. M . S. U. W. Y 
6 II ...................... . . .. . . B. M . S. U, W. Y 

R. Roanoke Steel 
S.North Star Steel 
T. Trad ARBro 

U. Nuw r Steel 
W . Northwestern Steel & Wire 
Y. Bayou Steel CO'll. 

Section by I ('g 
l engths & 1 hickness 

Produ(pr 
Code 

L6 x 3" , x ")"" ................... ......... M. U. W. Y 
'f~ .............. .............. .. M. U. W. Y 
"'16 ............... ............. M, U. W, Y 

" • ................. ............. M . U . Y 
·,~ ........... ................... M. U. W. Y 
'/J"' .............. .... ... .... .. M. U. W. Y ''!. .............................. M . U. W. Y 

~/:~.~~~:::::: ::::::::~ ~ ~~ ::::: : :~ : ~: ~: ~ 
L5 x 3 x ") ........ .. .................... F . M. U. W. Y 

'1' 16 .. · .... · .. · .......... · .. · .. ·F, Y 
'/.' .......... .... ..... ........... F. M. U. W. Y 
" II ..... ............... ..... .. . F. M . U, W, Y 
" •..... ................... .. .... F. M. U. W. Y 

LA x 3", x ") ... ..................... .. .... F. M . U. W 
'/.'- ... ................ ......... .. F. M. R. U. W 
6 18 ...... ............... . . .... . F . M , R. U, W 
'/ . ........ .... .................. F. M. R. U, W 

LA x3 x ",' ..... ........... ........ .... M. U. Y 
'/, .. ................. ........ ... F. M . U. W. Y 
7'16· .... .... ...... · ............ U. y 
'~ ...... ............... ......... F. M . R. U. W. Y 
fifl 6 .... ......... ............... F. M, R. U, W. Y 
" •................ .............. F. M. R. U. W. Y 

L3" , x 3 x ", ............... ............... U. W "!. .............................. M. U. W 

~/~~.:::::::::::: : ::::: : ::: : :::: : ~ : ~: ~ 
", ........... ... ................ U 
"!.-............................. U. W 

:/~~.::: ::::::: ::::::::::::: :::::~: ~ 
L3 x 2" , x .:!.:: :: : ::: ::::::::::: :::::::::: : ~. W '!" ..... ................ ....... U. w. y 

:~:; ::::: ::::::::::::: : : :::::: :: 5. u. W 

L3 x 2x ',)" .... ................ .... .... F 
"!.-........................... .. F. S. U 

:,:~. :: :::::::::::::: : : :: : :: :::J ~'. ~. U 
" " ...................... ...... F. R. U 

L2", x 2 x } ..... .................... .... R.S.U 

:':'. :: : :: :::::::::::: : : ::::: : : ::~'. K U 
"" ..... ....................... R. S. U 

MJlClmUm lenglh, 01 \hd~ obtalnt'(l vary WIth produ«('1, bUt tYPica lly rang(' Irom 6() It to 7') II . l ('nglh!o up to 11K) fI drt' 
.walldblf> (or «('11.)ln Shd~. PI(,dr,(' (on~h Individual producers for length rt.'<IUlrC'rT'I('ntc; . 
• ShalX"'. not (Urrcnily li'jlcd in M<JnUdl 01 SU'('/ Constru( lIon 
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Principal Producers Of Structural Tubing 
A A(me Roll ronning Co. 
B. Rull Moo')C T ul)(' Co. 
C (opp<>rwdd (orp. 
D. Dalla, rulx' & Rollform 
E lugcO(' Wddjn~ Co. 

It. I laona SI('{'I Corp. 
I. IndcjX'ndenlc Tul~ Corp. 
I. Vest Inc . 
L laClcdl~ Slt't," Co. 
M. MJruilhi American Corp. 

Nominal Size 
and Thickness 

Producer Code 

30x30xr./I!' 1/2, .1/p. ••••••••••• ••• V. 
28.28."',. ",. 'I, ____ . ________ V · 
26x26.",. ",. Y, ______ ____ ____ V· 
24x24x5/p.. 1/1,' ':II", .............. V. 
22x22x5f14• 1/

2
, 'Jf14 .............. v· 

20x20x" •• ",. 'I, _______ __ _____ V· 
18xLBx~/I4 ' 11'l' ~/" .... .......... V · 
16x16xr./I!' 1/

2
, :II" .............. V. 

14.14.", ________________________ _ V', W 
14x 14. ",.", __ ___ ________________ V'. W 
14x 14." ... _____ ___ _______________ W 

12x12x", _____ ___ .. _______ __ _ .. ___ B.S.W 
12x 12x" ,. ", ____ ________ ____ ____ B.S.T,V·.W 
L2x12xt'/I6"/ .. ... ....... .. .. ..... B.S,T ,W 

lOx lOx'l, _________________________ B.C.S.W 

lOx lOx '/'1..3/s,fll 16.I/C ......... B,C.S,T, U, W 
10xl0x3

/ 16 .. • .. ······· .... · .. ·····B,C,S,T,U,W 

8x8x", _. ________ ..... ______________ B,C.S. W 
8x8x", __________ ___ . _________ ... ___ B.C.S.T. U. W.Z 

8x8x3
/ s' fo/16, '/ ... 

3
/ 16 .......... B.C.S,T.U,W,Z 

7x7x'I, ______ _____ _______ __ _________ B,C,S 
7x7x '/, ___ . __ ...... ________ .. _______ B.C,S.T,U, W,Z 
7x7xl/r.. ~/la. II .. VI6 .. · ........ ·B,C.S.T,U,W,Z 

6x6x'l, __ . __ ._. __ . __ . ____ ___ . ______ .B,S 
6x6x'/, __ .. __ ... _________________ __ _ B.C.S,T.U.W ,Z 
6x6x'I" '1" ______________________ B.C,R.S.I,J,T.U.W,Z 
6x6x'/" 'I" ______________________ B.C,R,S.I,J ,T.U ,W,Z 
6x6x I/~ ............................. B,C.S. I,J .Z 

5'/.;<5'/.;<'1. 'I,w 'VI ... 'I, __ ___ __ B.S,I ,Z 

5x5x'/'l ..................... ........ B.C,R,S,T,U.W,Z 
5x5x3/ 8 5/16 .... .. ........ ...... ... B.C,D.l ,J,P.R.S.T.U.W.Z 
5x5x'/, __ . ____ _ . ___________ ____ . ____ B.C, D.I.J , P ,R,S, T.X, U. W ,Z 
5x5x3/ IS .......... · ...... · ........ .. B.C.D,I,J,P,S.T,X,U.W,Z 
5x5x'/, ___ .. __ . __________ ___ . _______ B,C. J ,J ,P,S,T,Z 

4'/,x4'/,x'/" ·/,. __ ._ .. _________ .T,J .P, W,Z 
4 1llX4 '/2xI/1' 3/ Is .. ............. B,C.D.l.P,T.X.W.Z 
4 1/1.x41/1.x lip. ...... .. .. .. .......... B,C,I.P,T,Z 

4x4xl/'l .......................... ... B.C,P,R,S,T.U,W.Z 
4x4x' /8

• "/
16 

...................... B,C.J.J.R,S.T,D,P,U,W,Z 
4x4x'/ ... 3/

16
, II" ................. B,C,D.E,I.J,L··.M,N.P,S.T. 

................................. ....... X,U,W,Z 

31/:zx3 1/:z-x"/16 ..................... I.J ,P.S,T,U,Z 
311'}x31/:zxl/ .. "/lti. lip, ...... .... B.C.D,E ,I.J .L.N,P .R,S.T, 
... ________ ... ____________ ____________ _ U, W ,X,Z 

N. Ilannih,lllnduSlr es, Inc. 
P_ 11'5(051,-",1 
R. SI.lIld.1r(1 Tube Co. 
S. $ontO SIl'C1 Tuhe 
T. Alias TulX' 

U. UNR le.will , Di ... , of UNR Inl. 
V. V.,llllonl Indu~lrit"", 
W . Welded Tube Co. 01 Anlt'riGI 
X. [Xl TUB[ 
Z Weldt>d Tulx' of CJoJda lid 

Nominal Size 
and Thickness 

Producer Code 

3x3x'/l6 ____ ___ ___ . _____ _____ _______ I,J ,P ,S, T, W ,Z 

3x3x l/ ... :t/IS .................... A.B.C.D.E.l .J.M.N. P.S.T 
....................................... ,U,W,X.Z 

3x3x lip, ............................ A.B,C.D,E,I,L·· ,N.P.R,S,T. 
________ . ___ ..... _____ . __ .... __________ . U, W ,Z 

211'lx211Zx5/1S .... ................. I.S.T 
2 1/'/.x2 1/:zx l

/ ... 3/IS ·· · .. • .. ····· ···A.B.C,D.E,I.J .L.N,P.R,S,T, 
__ . __ __ __ __________ . _. ____________ ____ __ U. W ,x,Z 

2 11'lx21/'1.x II,. ...................... A,B,C.D.E.I,J.L .. ·.N.P.R,S, 
.... _______________ .. ___________________ T, U, W 

2x2xi'ol 16 ............................ I ,S 
2x2x'/, _________ .. ____ ..... _______ ._ B.C,D.I,J.L,M.N,S.T,U,W,X.Z 
2x2x.lf16 •••••••••••••••••••••••••••• B,C.D,E, I,J,L· ,M.N.P,R,S, 
......... ............. .. ............. ... T,U.W.X.Z 

2x2xl/" .......... ... .... ......... .. B.C,D.E.I,J,L •• ,N,P.R,S,T. 
....................................... . U.W,X.Z 

1 1/ 2x l I/'J.x3/ 1s ..................... B,E.L.N.P,R,S.U.W,Z 

30x24x i'ot8, 1/2•
3
/" .............. V· 

28x24x5/,p 1/
2

, 3/{4 .............. v 
26x24xi'o/s, 1/21 ;1/

8 
.............. V* 

24x22xtl/". 1/2, ':lip, .............. V* 
22x20x~/8' 1/'1.' "'14 ........... ... V* 

20xlBx6/p,. II'll 3/p, .............. V· 
20x12x '/2• 31

M
, 6/

'6 
............. V·,W 

20x8x'Vfl
• 1/

2
, 3/f1 .... ............ V* ,W 

18x12x 'I, '1, .. ___________________ V· 
18x6x' /:z 3/s r./ ,6 · ................ B.W 
18x6x'/, .. _ .... _ .. _ ........ _ .. ___ .. B 

16x12x l
/ 2, 3/s' "/ls ............ ·V*,W 

16x8x 't2• 3/s' Stu ................ B.W 
16x4x '/2

• 3/
8

, ('1
11 

............... B.W 

14x12x'/'l,3/s .... · ........ · ...... V* 
14xl0x '/21 3/M .................... B,S,V· ,W 
14x6x'I,. ___ ... _ ................ __ .B 
14x6x '/21 3/

8
, "/

16
, 1/ ............ B 

14x4x'I, _______ .. ______ ______ .. ___ B,S 

14x4xl/'J.' 3/ 8, 5/16' I/ ............ B.S,W 
14x4x'I,, __ ________ ____ __ _______ .. B,S 

12xl0x'/2
, 3/

8
, 1/ ............... B.S,U.V. 

12x8x'I, .. __________ __ .. ____ _______ C,S. W 
12xBx 1/

2
• 3/8, 6/1s• I/ ............ B,C,S,T,W 

12x8x'/16 -____ ----_ .. _ .. _______ ----B.C.S. U 
12x6x'I, .. ____________ .. _________ __ S 

12x6x lt2 • 3/s' ('IIS' '/ ..... ...... . B.C,S,U.W 

Notcs: Size is manufactured by Submerged Arc Welding (SAW) process and nrc O(,t Mlocked by s teel service centers (cont.act 
producer for speci fic requirements). All other sizes are manufnclurcd by Electric Resistance Welding and mOMt are 
available from steel service centel's. 

1..."CI<'<Ie does not produce th(' I/~: instead, it produces a . 120 size. 
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Principal Producers Of Structural Tubing 
A 1\( n1(' Roll rornunA Co 
n. Bull Moose Tulx' Co 
C COPJX'f""'('ld Corp 
t) O.lll.l~ Tulx.~ & KolBom) 
[ [uAt.'nt.' wddlO~ Cu 

1-1 . l-I ,lOn.1 SI('t·' (Olp. 
I Inc:k·pt. ... ndmu· 1 uh(-' Corp 
I V~lln( . 

l. l.l(\(,('t.~ ~1l't.'1 (" () 
M M.uult lu A,llt."Om.1O Corp. 

Nominal Size 
nnd Thickness 

Producer Code 

12x6x" .. ......................... B, C, S, U 
12x4x'l ............................ S 
12x4xl/:l' Vso Viti' 1/ •• 3/'6 ..... B' C. S, U, W, Z 
12x3x.\/ '6' I,., "16 ............ B. Z 
12x2x"" "" ................... B, S, U, Z 

1Ox8x'/f' 3/".. &/t6. 1/ •• ~VI« ..... B. C, S, U, \V 
IOx6x" ... .......... ............... B, C, S, T, U, W, Z 
IOx6xlf". r,"6' II ... 'l116 .•... B. C, D, p. S, T. U, W, Z 
l Ox5xlf". ~/16' 1/ •• l/'H ••... B, C, D. S 
IOx4x" , ........................... 8, C, P, S, T, U, W, Z 
lOx4x'll\' SI,l;' 'I., ;JIlt. ... .. B. C, 0 , P , S, T. U, W, Z 
IOx3x"" "" ................... B, D 
IOx3x" ........................... B, D 
IOx3x·', ... ....... ............. B, D, Z 
IOx2x", ........................... D, P, S, T, U, W, Z 
l Ox2x'/., 3/16 •.......•••••••.••• 8, D, P, S, T, U, W, Z 

MX'/'l' 3!'/i' 6/11;' II., :J/16 ........ C 
9x5x'/'l' 31M, 6/16, 1/._ ;t/18 ••.•.•.• C 
9x3x'l.f' ':If". 5/1 .. , II •• ':I/lfI •••••••• C 

8x6x" .............................. B, C, P , S, T, U, W, Z 
8x6x3'/I' 5/,6, 1/ •• 3/16 .•...• . 8, C, D, P, S , T, U, W, Z 
8x4x", ............................. B, S 
8x4x" .............................. B, C, P, S, T, U, W, Z 
8x4x"" ", . ..................... B, C, D, H, I, J , P, R,S, T, U, W,Z 
8x4x"., "" .. ................... B, D. H. P, S , X 
8x4"" , ............................. 8 , D, I, J , P, S , Z 
8x3x", .... ......................... C, P, T, U 
8x3x'l" "" ..................... 8 , C, D, H, I, P, U, W, Z 
8x3x"., ", . ...................... 8 , C, D, H, I, P, S, U, W, Z 
8x3x" ..... .............. ........... 8 , C, D, I, P, S, Z 
8x2x", ............................. H, J, S, T, U, Z 
8x2xV .............................. H. I, J , P, 5, T. V, W, Z 
8x2x '/ •• 'J/

'6 
..................... 8 , D. I, J , P, S , T, U, W, Z 

8x2x" .............................. 8, D, I. J , P. S, T, Z 

7x5x" . ............ ................. B, C, P, S, T, U, W, Z 
7x5x"" " .. ........ .............. B, C, I, P, R, S, T, U, W, Z 
7x5x '/ •• 3/11 ..................... 8 , C, I, P, R, S, T, U, \Y. Z 
7x5x '/" .......................... B, I, P, S, T, Z 
7x4x"'" ", ...................... C, D, I, P, S, U, W, Z 
7x4x '/., 3/16 . . . .... .............. C. D. I, P, S, U, W, Z 
7x4x" .............................. C, I, P, S, Z 
7x3x'l" ", ................... 8, C, D, H, I , P, ,W, Z 
7x3x",. " ............. " ........ B, C, D, H, 1, P, S , W, X, Z 
7x3x" ..... ........................ C, D, H, I, P, S, Z 

6x4x", ........ ............ ........ B, C, P, S, T, U, W, Z 
6x4x"" "" ..................... B, C, D, H, I, J , P, R, S, T, U, W, Z 
6x4x" , ............................. 8, C, D, I, J , P, R,S, T, U, W,x, Z 

N I fJnnlb.lllnou .. lrit. .... Ill( 
P ill'S{ () 1), .. "(,, 

R ~1.lIld.lrd Tuhi(' Co. 
S. !)onLO Slf'(.·ll ubc" 
T Allo1 .. lul)l' 

Nomtnal Size 
nnd Thickness 

U. UNR· l(,.,"'IIl. nl" ut lJNR Inc. 
V. V.llmonl Indu .. ltIt'" 
W Wt'lck"Ct Jul)t,( 0 ul Am('u( ,I 

X IXllUHl 
/ Wt'lck'(l fuht'ol ( ... ",ei.lllel 

Prod ucer Code 

6x4x"" ............................ B, C, D, II , 1, J, P, R, S, T, U, 
............................ ........ .... W, X, Z 
6x4x" , .. .......................... 8, C, D, II , I. J , 1', S, 1', V, Z 
6x3x '/'l .. .......................... 1', S, '1', U, Z 
6x3x"., " ....................... 8, D, II , I, p, S, U, Z 
6x3x" .............................. 8, D, H, I, p, S, U, X, Z 
6x3x·" .............................. 8, D, H, I. P, S, X, Z 
6x3x" , ...... ...................... 8, D, II , I, S, P, ,Z 
6x2x" ....... ...................... 11 . I, S, Z 
6x2x"" .. .......................... 8 , 11 , I, J, P, S, T, W, Z 
6x2x"" "" ..................... B, , D, 11, I, J . P, N, R, S, T, W. X. Z 
6x2x" , .... ........................ 8, C, D, 11. 1, J, N, P, n, S, T, W, Z 

5x4x"'l" "" .................... .1, P, T, W, Z 
5x4x"" "" ..................... 8, C, D, I, P, T, W, Z 
5x3x '/" ............................ C, P, S, T, U, Z 
5x3x·"., " ....................... C, D, 11 , I, J, P, n, S, T, U, W, Z 
5x3x"., ",. .. ................... ,D, E, II , ) , J, N, P, R, S, T, 
........................................ U, W, X, Z 

5x3x " ................. .......... .. C, D, E, H, I. J, N, p, S, T, U, W, Z 
5x2x", ....................... ..... .I , J, P, R, S, T, W 
5x2x". , "" ..................... 8, C, D, E, 11 , I, ,I, N, P, R, S, T, 
........................................ U, W, X, Z 

5x2x" ....................... .... .. 8 , C, D, E, 11 , I, J, N, P, R, S, T, 
................ ...... .................. U, W, Z 

4x3x", ...... .................... ... B,L . , S, T 
4x3x" ............................. .I, P, S 
4x3x",. " ....................... 8, , D, H, I,J,E.L.N,P,R,S, 
.................................. ................ T, U, W,X,Z 

4x3x" , ............................ 8, C, D, E. 11 , J, L , N, P, R, S, 
.................... .. ........ ......... . T, U, W, Z, Z 

4x2x 'l, ............................ 11, S, T 
4 x2x'l .............................. 1 I, I. J, P, S, T, W, Z 
4x2x" .............................. 8, C, D, E, 11 , I, J , N, P, R, S, T, 
........ ................................ U, W. X, Z 

4x2x:l/ ,6 ...... .................... .. A, 13 , C, D, E, 1. J , p. R. S, T • 
...... .......... ...... .................. U, W, X, Z 

4x2x" , .......................... .. A, 8, C, H, I, N, P. S, T, W, Z 

3x2x'l" .............. ............. .I. S, T 
3x2x" .............................. 8, C, D, E, 11 , I, J, L, N, P, R, S, 
................. ....................... T, U, W, X,Z 
3x2x" .............................. A, , D,E, I,J,L,P, H, S,T,U,X 
3x2x" ..... ........................ A, 8 , C, D, E, II , I,J, L ,N, P, R, 
................................................. .s, T, U, W,Z 
3xJ l/zx'll6' II, ................... C' 

2", xl ", x" ..................... A, 8 , C, E, H, I , S, U, X 
2" , x I" , x''' ..................... 13, C, E, II , I, n, S, ,X 

J '/OJ x 1'/'J. xiI • .................... L 

Notes: Size is manufactured by Submergt'ii Arc Weldlllg (SAW) process and or£' not stockt'd by st('("1 service ~('Jlt('1"11 tcontact 
producer for specIfic rl'qulremenlS). All other sizes On." manufactured by Electric ReMi slnnce Welding and mOKt nre 
available from steel service renters 

LnC'lede docs not produce the II,,; IOHtead . It. produces n 120 s ize 
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Principal Producers Of Structural Tubing (Round) 
A Ac me Roll r ormlng Co. 
8. Bull MOOS(' Tuh" Co. 
C Copperweld (orp. 
D Dallas Tube & Rollform 
E. Eugene Welding Co. 

Nominal Size 
nnd Thickness 

H. Hanna Slt't..'1 Corp. 
I. Indcpendcnw Tube Corp. 
J. Vestln( 
L LaClede 51",,1 Co. 
M. Maruichl Amt'fican Corp. 

Producer Code 

20x.500 •. 375 ......................... .......... .......... p ·. W 
20x .250 ...................................................... P' 

18x.500, .375 ............................................. P·. W 
18x.250 ..................................................... P 

16x.500 ...................................................... P • W 
16x.375 ..... .. ......... ........ ............... ....... .. .... .. p •• W 
I 6x. 250 ...... ........... ............... .... ............. .... P 
16x.1BB ................................................. .. ... P 
16x.125 ........ .... ........... .. ............................ . 

14 x.500 • .438 •. 375 • . 250 ........................... p. W 
I 4x.1BB ....... .......... ..... ...... ........ ............. ..... P 
I 4x.125 .................................................... .. 

12.75x.500 • .406 •. 375 .................. ............. p . W 
12. 75x.188 ..................... ........... ........ ...... ... p. W 
12.7 5x.125 ................................................. P 

12.5x .625 •. 500 •. 375 •. 312 • .250 •. 188 ............. C 

10.75x.500 •. 365 •. 250 ................ .............. . p. W. Z 
IOx.625 •. 500 •. 375 •. 312 ........................... C 
IOx.250 • . IBB .... ......................................... C 
I Ox.125 ................... .............. .... ......... .... .... V 

9.625x.500 .............. .. ........ .............. .... ...... C. U. Z 
9.625x.375 •. 312 •. 250 •. 188 ........ ...... ........ C. p . U. Z 

8.75x.500 •. 375 •. 312 •. 250 • . IBB ........ .... .. C 

8.625x.500 ................................ .... ........ .... . p. S. U. Z 
8.625x.375 .... .. ...................................... ..... p. S. U. Z 
8.625x.322 ................................................. p. S. U. W. Z 
8.625x.250 •. IBB ........................................ p. S. U. Z 
8.625x. 125 .......... .... .......... .. ....................... p. S 

7.5x.500 •. 375 •. 312 •. 250 •. 188 ................. C 

7x.500 ........................................................ C. p. U. Z 
7x.375 •. 312 •. 250 ...................................... C, p . R. S. U. Z 
7x.1BB .......................... .... ........ .................. C. p. R. S. U. Z 
7x.125 ........................................................ C. p . Z 

6.875x.500 •. 375 •. 312 •. 250 • . IBB .... ......... C 

6.625x.500 • .432 .............. .. ........................ p. U. Z 
6.625 .. 375 •. 312 ................ .. .............. ......... p . R. U, Z 
6.625x.280 .................. ............................... p. R. U, W. Z 

N. Ilannibollinduslri(~, Inl 
P. II'5CO Sleel 
R SlandJ rd Tulx- Co 
S. Sonco Sleel Tube 
T AlIas Tube 

Nominal Size 
and Thicknesf. 

U. UNR· ll'dVill, Div. of UNR Inc 
V. VJlmOnllnduslnes 
W. Wcld{'(1 Tub<> Co. of Am('ntJ 
X. EXLTUU( 
Z. Wcldt.'C:1 TulX' of Canada ltd 

Producer Code 

6.625x.250 •. 188 .......... .... .......................... p. R. U. W. Z 
6.625x.125 .. ............................................... p. Z 

6.125x.500 •. 375, .3 12 •. 250 •. 188 ............. C 

6x.500 ........ ........... ..... .......... ..... ................. S. Z 
6x.375 •. 312 ........ ...... ................................. R. S. Z 
6x.280 .................................................. ...... S. X. Z 
6x.250 •. 188 ...................... .. .. ................ .... . R. S, Z 
6x .125 ..... ......... .... .. ............. .. .................... Z 

5.563x.375 ................................................. P 
5.563x.258 ...................... .................... ...... . p. R. W. Z 
5.563x.134 ...................... .......................... p. R. Z 

5.5x.375 •. 258 .. .......... .. .............................. U 

5x.500 •. 375 •. 312 .... .............. ........ ............ C. p . T. Z 
5x.258 ...................................................... . p . R. T. U. X. Z 
5x.250 • . 1BB .. ............................................ C. L. p. R. S. T. 
.............. ... ......... .................. ... .. ................. U. Z 
5x.125 ........................................................ C. L ·. p. R. S. T • 

• 

.......................... ...... ......... ... .... ................ ... U. Z • 

4.5x.237 •. 18b ................ .................. .......... L·. p. R. S. U. 
......... .... ............ .......................................... W. Z 
4.5x. 125 ........ .. ............ ............................... L • p. R. S. U. Z 

4x337 ........ ................................................. R. S. U 
4x.250 • . IBB ............................................... C. R. S. U. W. Z 
4x.237 ............................ ............................ R. S. W. Z 
4x.125 ...... .. .................. .............................. C. R. S. U. Z 

3.5x.300 ................. ................................... . P, S. Z 
3.5x.250 •. 20:1 • . IBB • . 125 .......................... p. S. 
3.5x.216 .......... ............... .. .......................... p. S. X 

3x.250 •. 203 •. 188 •. 152 ................ .... ......... L. R. S. U. Z 
3x.300 ............................. .......... ........... ..... S. X 
3x.216 .......................... .. ........................... R. S. X. U 

2.875x.276 ............................................... . 
2.875x.250 ................................................ L·. P, U. Z 
2.875x.203 • . 188 ........................................ L • p. U. W. Z 
2.875x.I25 ................................................. L·, p. U. Z 

2.375x.250 •. 218 •. 1BB ............................... L. p. S. Z 
2.375x.154 .... ............................................. L. p . S. U. W. Z 
2.375x.125 ................................................. p. R. S. U. W. Z 

r-N-O-le-S:--'S-,-ze-,-s -m-an-u-ro-c-,u-red-b-y-S-u-b-m-er-g-ed-Arc--W-e-'d-;n-g-(-SA-W-L) -Proce--ss-.-n-d-a«-' n-o-' -.Ioe-k-ed-b-y-s-lee-' .-e-rv-;c-e-ce-n-le-rs- (oo- n-ta-c-'-----l . 

producer for specific requirements), All other sizes nrc manufactured by 1~lectric Resistance Welding and most ore 
available from steel service ecoLers. 
··LaClede does not produce the 1//4; instead, it produces 8.120 size . 
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Structural Steel Shape Producers 
Bayou Steel Corp. 
P.O. Box 5000 
Laplace, LA 70068 
BOO 1 535-7692 

Bethlehem Steel Corp 
50 I Enst. Third Sl. 
Bethlehem, PA 18016-7699 
BOO 1 633·0482 

British Stcellnc. 
475 N Martongale Rd '400 
Schaumburg, IL 60173 
8001 642-6244 

Chaparral Steel Co. 
300 Ward Road 
MIdlothian, TX 76065-9501 
(8001529-7979 

Florida Steel Corp. 
P.O. Box 3 1328 
Tampa, FI, 33631 
(800) 237-0230 

J&L StructuraJ Inc. 
III Station St. 
AliqUIppa, PA 15001 
14121378-6490 

Northwestern Steel 
& Wire Co. 
121 Wallace St. 
P.O. Box 618 
Sterling, IL 61081-0618 
(8001 793-2200 

North Star St",,1 Co. 
1380 Corporate CoLr. Curve 
P.O. Box 21620 
~;.gan , MN 5512 1-0620 

Nucor St.eel 
P.O. Box 126 
Jewell, TX 75846 
(BOOI527-6445 

Nucor-YamaLo Steel 
P.O. Box 1228 
BlytheVI lle , AR 72316 
(800) 289-6977 

Roanoke Elcctnc Steel Corp 
P.O. llox 13948 
Roanoke, VA 24038 
(800) 753-3532 

SMI Steel , Inc. 
101 Soulh 50lh Sl. 
Birmingham, AI.. 35232 
(BOOI62 1-0262 

TrndeARBED 
825 ThIrd Ave 
New York, NY 10022 
(2121486-9890 

Structural Tube Producers 
ACME Roll FormIng Co.· 
8 12 North Beck St. 
Scbewaong, M148759-11 20 
BOO. 937-8823 

Atl .. Tube 
200 Clark Sl. 
Harrow, Ontano, NOR IGO 
~ANADA 
5191738-3541 

Bull Moose Tube Company· 
18 19 Clarkson Road, Suite 100 
Chesterfield, MO 63017-5040 
lBOOI 325-4467 

Coppcrweld Corporation-
4 Gateway Center , Ste. 2200 
PIttsburgh, PA 15522 
4121 263-3200 

Dallas Tube & Rollform 
P.O. llox 640873 
Dall ••. TX 75354-0873 
214 . 556-0234 

Eugene Welding Co. 
P.O. Box 249 
Marysville, M148040 
1 BOO 1 336-3926 

EXLTUBE 
905 Atlantic 
N Kansas City, MO 64 116 
(BOO) 892-8823 

H anna SLeeI Corp. 
3812 Commerce Ave. 
P.O. Box 558 
FaIrfield, AL 35064 
(BOOI 633-8252 

lIanniballndustrics, Inc.· 
P.O. Box 58814 
Los Angeles, CA 90058 
(213.588-4261 

Independence Tube Corp. 
6226 W. 74th Sl. 
Chicago, IL 60638-6196 
(7081496-0380 

IPSCO Steel, Inc. UNIt-LeaVlll, 
P.O. Box 1670, Armour Rd. Div. ofUNR Industries. Inc. 
Reglna, So.katch.wan 54P 3C7 1717 West I 15th Sl. 
CANADA ChIcago, IL 60643-4399 
(4 16) 27 1-2312 (BOO) 532-8488 

I ... Clede Steel Co. 
One Melropolitan Square 
Sl loUIS, MO 63102-2739 
(3141425-1461 

Ma rUi chi Amencan Corp,· 
11529 S. Greenstone Ave. 
Santa Fe Spnngs, CA 90670 
(3101946-1881 

Sonco Steel Tube* 
14 lIoltby Ave. 
Brampton, Onlario L6S 2M3 
CANADA 
(800) 268-3005 

Standard Tube Company· 
P.O. Box 430 
WoodSlock, On18no N4S 7Y6 
(5191537-667 1 

Vulmont Industries, Inc.· 
{Slructural Tube Division) 
SO l North Xanlhu8 
P.O. Box 2620 
Tul •• , OK 74101 
(9 181583-588 1 

Ve8l 1noorpor8~ 
6023 Alcoa Av(' 
1.. .. Angeles, CA 90058 
(2 13158 1-8823 

Welded Tube Co. or Amenca 
18.';5 E. 122nd Sl 
ChIcago, IL 60633 
(800) 733-5683 

Welded Tube of Canada, Ltd 
III llayette Road 
Concord, Ontano IA K 2E9 
CANADA 
(BOO' 837-36 16 

Member or the Steel Tube Institute or North America, 8500 Station St., 
SuiLe 270, Menlor, 0 1144060 12 161974-6990 
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Building Within 
A Building • 

Creating a new steel-framed space w ithin an old 
bui ld ing allowed a loca l A lA chapter 

to create an architecturally unique space 

24 Modem SI.N'J Construction I January 1994 

G.. ven the growth of lhe ren­
valion market, it was 

both 10b';cal and appropri­
ate for the Portland Chapter of 
the AlA to turn to the renovation 
market when they needed more 
room. 

The chapter's search for new 
space in downtown Portland 
eventually led to the Henry 
Building, a vintage building 
circa 1909. The upper floors of 
the building had recently been 
renovated into a mixed-use pro-
ject that included an RO hotel • 
and the project's developer, the 
Portland Development Comm­
ission , was looking for a 
ground-noor tenant. "We were 
happy to support this kind of 
development downtown ," 
explained Alan J . Beard, a prin-
cipal with .BD Architects in 
Portland and, at that time, the 
president of the local AlA chap-
ter. 

J oint Design Effort 

Selection of the project team 
was as unconventional as the 
space itself. Instead of sponsor­
ing a competition or choosing a 
design firm, the chapter orga­
nized its members into a work­
ing team, which took the name 
"Fine Young onstructivists ." 
Heading the team was Jeffrey 
Lamb, AlA, at the time an archi­
teel with BOORIA in Portland 
and now a senior project design­
er with GBD Architects. 

"The exi sting space was an 
empty, 3,400-sq .- fl. shoebox, • 
with 12-fl.. -high ceilings, two con-
crete vaults and lots of columns," 
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EXIS'T"NG R.OOA PlAN 

NEW R.OOA PLAN 

Lamb said. "The program ca ll ed 
for a lot of office and conference 
space . Our des ign introduces 
order into the space." 

Within the open shell- it wa 
origina lly a bank and was most 
r ecently a Japan ese res tau ­
rant- the d es igne r s imposed 
order by inse rting an exposed 
s tructura l s t ee l frame-both 
columns and beam s. Whil e in 
many a reas the s tee l is function­
al and supports both solid a nd 
glass wa ll s, in othe r a reas the 
stee l beams sna ke a long the ceil-

Continued on page 28 

a a 

o o 

The exposed beams pictured on the opposite page serve both a struc­
tural and aesthetic purpose. Sh own top right is th e ills/allatioll of 
these beams, while above right is a view of some of / he rich a ltd va ried 
/inishes used ill the office space. The floor plalls (above left ) show 
before and after views. 
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Since 1962, we've 
a 101 

Over 200 bridges in Ohio are constructed of weathering 
steel. lost of it produced by Bethlehem. 

They use it for the same compelling reasons the 
~cw Jersey lurnpike Authority, I>laine, hryland, and 
numerous mher states do. 

"rhat's because weathering steel ems costs brnh 
initially and over the life oCthe structure. Plus, it's 
attractive and offers engineers broad design ncxil~liry. 

Ohio is particularly enthusiastic about the use of 
weathering steel for appropriate locations in conjunction 
with their jointless bridges. 

They began the jointlcss concept in the 1930·s. Since 
then, they've refined their joimlcs\ designs (Q the point 
where joims have been eliminated nOt juSt over the piers. 
but at the alxHmcnts, as well. 

As a resu lt, drainage problems associated with jointed 
bridges, !iuch as failure of joint seals, or clogged drains 
overflowing onto structura l members, have been eliminated. 

Bridge lengths have also increa,cd. I nitiall), the limit 
was 200 ft. ' Ioday, it's been increased 10300 ft., and even 
greater lengths arc bei ng constructed. • 

Engineers in the Buckeye ~tatc began using wcathc 



.save a lot of money. 
t. 

steel in the early 1960's. 

I .. ow initial cost and minimum maintenance requirements 
make it highly competitive with other gmdes of steel. Also, 
it's at tract ive and blends in with its nalUra) su rrou ndings. 

St rength is another strong factor. \\eathering steel is 
comparable to ASTM ASn Gmde 50 high-strength steel. 
And with a yield strength that's 38% higher than ASTM A36 
steel, weathering steel permits the design of lighter, slimmer, 
more graceful sections. 

•
\ 'hot's more, si nce it's self-healing, the need for painting is 
uollyeliminated. 

For a copy of our Product Booklet 0.3790, and our latest 
' Iechnical Bulletin TIl-307 on " L1ncoated \\ealhering Sleel 
Structures," contact the Bethlehem Steel sales office, 
Construction ~1arket ing Division, Ilethlehcm PA 18016-7699. 
Or call: (215) 694-5906. 

You' ll discover how we can save you a lot of mon~1'. 'ot to 
mention a I()( of paint. 

Bethlehem 00 
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ing as an aesthetic device. 
"We picked a steel vocabula ry 

both for its nexibility and light- • 
ness," Lamb ex plai ned. "It was a 
ve ry dull s pace a nd the bea ms 
gave us nex ibili ty a nd bea uty_ 
They establi s hed a whole new 
structural order." 

The space is long and rectan­
gular, and the public and private 
areas a re se pa rate d by a 
70-ft .-long a rcing wa ll , whi ch 
terminates in a la rge conference 
room. The main entrance opens 
into a ga ll e ry s pace, featuring 
exhibitions by both a rchitect s 
and artists. "The noating curved 
wa ll sepa ra tes the offi ces from 
th e ga ll e ry a nd confe re nce 
rooms, and the steel beams both 
support and penetrate the wall ," 
La mb said . The wa ll conta ins 
seemingly ra ndom rectangular 

"We picked a steel 

vocabulary both 

for its flexibility 

and lightness" 

cutauts, which house a va riety of 
models and drawings. 

The beams, which a rc primar­
ily W12x22 with some WIOx22, 
a r e s uppor ted on ne w ne w 
W4x13 steel columns, according 
t o Gra n t Da vi s, a s tructural 
engi neer with KPFF in Portla nd 
a nd a member of the Fine Young 
Co nst r uct iv ists desig n tea m. 
Since t he steel beams were lefL 
exposed, the detail ing on the pro­
ject was crucia l. "We took stan­
da rd sha pes and modified them 
to meet the a rchi t ct's require­
ments." Primarily, t his involved 
stacking beams wi th offset spli c­
in g t o create a n inte rest in g 
angular effect. 

The s teel frame was designed 
prima rily to support the ce iling 
a nd various items that the s rchi-

• 

• 
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Shown above is an exploded 
a:ciometric uiew of the new space. 
Pictured at right is the main 
public space during construction. 

tect chose to suspend from the 
beams. For example, in each of 
the three smaller conference 
rooms a large glass-and-steel 
conference table is suspended 
from the ceiling. Likewise, door 
frames, partition walls and light 
fixtures are suspended. Total 
anticipated loads are approxi­
mately 10 to 15 psf. 

One of the old vaults was 
removed , while the other was 
converted into three offices. 
While th ey have no window 
openings, the texture of the mas­
sive walls creates a delightful 
space. "After we stri pped the old 
paint off, we discovered it was 
cast iron and we incorporated it 
into our design ," Lamb said. 

,/ I 
\ 

\ 
\ 
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ng Up 

Aesthetics and 
econom ICS both 
played 
key rolls in 
deciding on how 
to raise a 
75- ft.- high 
boiler stack an 
additional 45- ft. 

By Howard l. Epstein, P.E., 
and George Torello Jr., P.E. 

A;din g a n ew noor to a 
wing of a hos pila l in 

orwich , CT, had an unin­
tended si de effect: on some 
windy days, em uent from the 
facility's 75-fl.-high boile r stack 
could reach the air-inla ke venls 
of the new sl ru cture . After 
receiving the results from a dis­
persion study, e nvironm ental 
consultants recommended lhat a 
45-ft.-hi gh addition to the boiler 
stack would remedy the s itua­
tion. 

The existi n g buildings al 
Backus Hospital , a long with lhe 
new addition , have extens ive 
areas of bri ck facade delinealed 
wilh ribbons of concrete. An inte­
gra l pa rt of the complex is the 
ve ry visi ble brick boiler stack , 
which can be seen from a la rge 
port ion of the hospital grounds. 
Un like ma ny other s tacks lhal 
a re strictly ulilita ri an , lhi s one 
blends nicely with the surround­
ing a r chitectu re a nd does not 
overpowe r the s urroundin g 
buildings. The stack is rectangu­
lar in plan a nd has a s light uni ­
form taper over th e e ntire 
height As a result, the struclur-
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al engineers, Torello Engineers, 
Old Lyme, CT, needed lo be cog­
nizanl of aesthetic concerns in 
any addilion to the stack. 

Rega rdl ess of the type of 
exte nsion chosen, ana lys is 
s h owed lhal the found atio n 
would nee d to be e nlarged . 
Proba bly lhe simplest so lution 
would have been a laUice s lee l 
struclure. This would have mini ­
mized lh e we ig hl a nd the 
required found ation work. The 
fin a l look , however, would have 
been oul of place to the existing 
architecture and so lhis a ltern a­
tive was quick.ly eliminated from 
consideration. A free-standing 
in se rl a lso was e limin aled, 
mainly due to the down-lim e 
involve d , which would have 
resulted in tempora ry boiler fees 
as well as olher exlensive shul­
down costs. 

The next alternalive consid­
ered mel both the aesthelic and 
down -lim e r equire me nls. Th e 
ex isling 75-ft.-high stack would 
be encased within four large con­
crete columns lhal were joined, 
horizonta lly, by beams at inter­
vals consistent wilh lhe archilec­
ture of lhe s urrounding s truc­
tures. The ex isting foundat ion 
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would be enlarged and a concrete 
cap would be installed at the top 
of the existing structure to 
accept an additional 45·ft.·high 
steel liner. The only down·time 
was the approximately two hours 
needed to place and secure the 
new 45·ft.·high steel stack liner 
on the new cap. After the steel 
liner was installed and the boiler 
was back in operation, it could 
be encased with either a continuo 
ation of the brick and concrete 
treatment of the lower she ll or 
painted steel tubes. 

Too Costly 
Discussions with contractors 

to obtain preliminary pricing 
information quickly eliminated a 
continuation of the brick and 
concrete for the new top section. 
The cost of the necessary scaf· 
folding and high brick work were 
prohibitive, as was the cost of 
forming and pumping concrete at 
heights of 75-ft. to 120·ft. In 
addition, even though the stack 
could still be in operation during 
the concrete construction work, 
the area surrounding the stack, 
which is used for fuel and oxygen 
deliveries, would be disrupted 
for too long a period. Still anoth· 

r'fUlI1S AnEtt tliSTALLATIQI'l 

. -

The composite 
view (opposite 
page) shows the 
completed boiler 
stack and its 
relationship to 
the existing hos· 
pital buildings 
and othe r new 
construction. 
Pictured at left is 
the stack addi · 
tion under con­
struction. 
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Shown above is the connection assembly that fit on top of the exist­
ing stack prior to its installation. 

er problem with the concrete 
structure was how to t ie it into 
the brick. • 

Arte r further investigation it 
was decided that the new co n­
crete co lumns a nd many ba nd 
beams required to encase t he 
existing brick stack would a lso 
be too expensive and too disrup­
tive to hospital operations. And 
finally, the re were structura l 
questions about whether the con­
crete co lumn s would provi de 
adequate seismic strengthenin g 
to the existing stack to accommo­
date the add it iona l shear rorces 
delivered rrom the new top sec­
tion. 

It soon became apparent that 
it would be beneficial to con­
struct as much or the structure 
orr-site as possible. Thus, while 
precast elements were a possibil­
ity, a steel rrame would be even 
better. oncrete would be used 
up to lO-fl. above grade, so that 
no staging was required , and 
stee l would be used above that 

TO DETAIL 
Computer Detailing Systems, Inc. introduces 
a state of the art str uctural steel detailing 
system which allows fabricators and dctailers 
to meet the demands of the futllre with the 
ability to generate connection caicu lations, 
download to CNC equipment and interface with 
major design firms through the Sted Detail ing 
Neu tml File. 

A practical. flexible system requiring minimal 
training. CDS is capable of producing intellib'Cnt 
3D models, floor plans and elevations as well 
as shop dmwings of unsllrpassed qllalit) IIsing 
)'0111" standards and paper. 

CDS is currently used b) fabric:nor.; and det,"lcr.; 
throughout the US and in Canada. 

e ONTACT COMPUTER OfTAlllNG SYSTEMS 
lodflY FOR A fRU INFORMATION PACK. 

~ .... 
Slrllclu"II Siul Oe/II;/i"g S)'II,,", 

Computer Detailing Systems, Inc . • 7280 Pepperdam Avenue. Charleston, South Carolina 29418 • (803)SS2-70S5 
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level. 

Steel Solut ion 

The final design incorporated 
a nothe r change. Rather t h a n 
requiring many retrofi t strength­
ening opera tions of the existing 
stack to accommodate t he weight 
of the new stack, it was decided 
to ma ke the new stee l additi on 
completely structurally indepen­
dent of the existing structure. 

The new concrete columns a nd 
ba nd beams encompass the base 
of the structure, wi t h stee l col­
umn base pl a tes s t a nd ing off 
ea ch corner . The design mini ­
mizes the clearance between the 
s t ee l co lumn s a n d the brick 
wh ile having the new structure 
stitT enough so that there woul d 
be no i n te r fere n ce wh e n t he 
existi ng an d new structures 
de n ect dur ing wi nd or ea r t h ­
quake events (see figure) . 

The new liner section is hung 
from t he outer jacket. The only 
connection to t he existing stack, 

aside from the concrete base, is 
a t th e co nnect ion of t he new 
liner. Th is is essenti a lly a fl exi­
bl e me mbra ne t hat t ra ns mits 
negligi ble fo rces to or from the 
existing stack. 

Aesth etic Concerns 

The d ime ns ions of t he new 
exposed s tee l tubu la r columns 
a nd bea m s we r e se lec t ed not 
only for structura l strength, but 
a lso t o meet t he des ire of 
Torello's a rchi tect, Steve Joncus, 
to match t he concrete of the sur­
rounding structures. The vertica l 
tubes a re 16x16x 1/ 2, wh ile the 
beams are 12x16x 1/ 2• Fabricator 
and erector on the project was 
AlSC-member The Berli n Stee l 
Construction Co. 

The elevations of the horizon­
ta l t ube band beams a lso were 
ca refully orchestrated with the 
architect. The new tube co lor 
was selected to approximate con­
crete a nd the new top steel jack­
et, which se rves as a big wind 

new addition to the Design Advisor family: 

Pictltred above is the last plate 
being fi tted illto the stack addi­
tion. 

FLOOR VIBRA TIONS 
An expert System to Help the Designer 

Five Tolerance Criteria to Choose From: 

Mu rray- - - - - - - - - - - - - - - - Office/ Res idential Environme nts 
Mod ified Reiher-Meister- - - - - - - Office/Res idential Environments 
Wiss-Parmelee - - - - - - - - - - - Office/Residential Environments 
Ell ingwood and Tall in - - - - - - - Commercial Environments 

AileE Rhythmic;J- ---E Offices 
~an ci ng With Residential 
Lively Concert 01l1111g 
Sports Eve n Weightlift ing 

All. FLOOR FRAMING 
Hot Rolled Sections, Joists, Buil t-Up 

PC-Blu.d Mouse Support 

Menu Driven CrRphics OisplRY 

Default Tables for Jobs or as Standard 

Expert Advice for All Input and Interpretation 

Just Press IF1] 
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Structural Engineers Inc. 
537 Wisteria Drive 
Radford VA 24141 
Tel: (703) 731 -33 30 
FAX: (703) 639-071 3 
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screen, was painted with a color 
approximating that of the exist­
ing brick. 

Many of the details of the 
structure were accomplished 
with aesthetics in mind. For 
example, rather than provide an 
observation platform that pro­
trudes from the structure, the 
outer jacket was tapered inward 
to a llow for a platform that is 
encompassed within the new 
columns. In effect, the top of 
these columns are rather large 
railing posts. 

During the design phase, the 
forces between the tubular 
beams and columns precluded a 
simple tube-to-tube welded con­
nection at most locations. After 
much consultation with the 
architect, a tapered transition 
plate connection using gusset 
plates was chosen. 

This connection consisted of a 
l4-in. x 30-in. plate welded to 
the end of the horizontal tube 
and also welded to the vertical 

tube. Four 6-in. x 6-in. ve rtical 
triangular gusset plates connect 
the horizontal tube to the plate 
at each corner of the horizontal 
tube. 

Erection Sequ en ce 

This is an unusual structure 
in that it was built , almost 
entirely in the shop. Sections 
were fitted together and then 
disassembled for transport and 
re-assembly in the field. The 
order of field assembly and the 
sizes of pieces to be galvanized, 
transported and eventually lifted 
dictated many of the details. The 
interaction between design, fab­
rication and erection was greatly 
faci\jtated by Berlin Steel being 
both the fabricator and erector. 

The stack extension consists 
of a Oexible transition section 
between the brick and the new 
steel liner. The top third of the 
45-ft. high Oanged, rectangular 
liner is stainless stee\. The liner 
is insulated and a hat section on 

the top prevents water from get­
ting into the space between the 
liner and the outer s tructure 
from which the liner is hung. 

The outer structure was made 
in three sections. The bottom 
section, a tapered frame, is 
slightly less than 50-ft. high. The 
middle section, also approxi­
mately the same height, extends 
about 35 ft. above the existing 
brick, and this portion contains 
the plates that shield the liner. 
The upper section consists of the 
extension of the tapered columns 
(which become the railing sup­
ports), the outer jacket and the 
observation platform. 

A crane and two 120-fL man 
lifts were used for the erection. 
First, the Oexible transition sec­
tion atop the existing brick was 
erected. DeOector plates that are 
part of this assembly not only 
protect the Oexible membrane, 
but also as a bonus enabled fuJI 
operation of the stack while the 
erection took place. Design was 

WHEN YOU BUY ST. LOUIS, 
YOU BUY AMERICAN! 

Registered Head Markings on all 
structural and machine bolts: 

A-325 A-325 
1YPo 1 1YPo 3 

AND YOU GET: • FULL TRACEABILITY 
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• CERTIFICATIONS 

Products from 'fl" -3" diameter include: 

SQUARE 
INE 

17 
COUNTERSUNK 

BUTTON 
HEAP 

ST. LOUIS SCREW & BOLT COMPANY 
6900 N. Broadway • St. Louis, MO 63147 

(314) 389-7500 • 1-800-237-7059 • Fax (314) 389-7510 (l)t.11h. 
~~. ',_ .. 
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• 
based on a minimal shutdown 
time. (A maximum two-hour 
window was allowed on a 
Sunday, but, as it turned out, no 
shutdown at a ll was required.) 

The bottom 50-ft. section of 
the outer structure was then lift­
ed over the brick and placed atop 
the 32 anchor bolts. Placement of 
the e ight bolts power leg 
required careful coordination 
with the concrete contractor. 
Shims were used to adjust the 
level so that clearance from the 
existing structure was maxi­
mized. The second section was 
lifted with hanger rods and only 
four of the eight plates attached. 

Early in the morning, the 
liner was lifted and dropped into 
place, and the rods from which it 
hangs were attached, as were 
the bolts in the flanged connec­
tion to the transition section. 
The four areas where the outer 
plates were not yet attached 
were needed for access to assem­
ble the liner connections. 

Therefore, once this assembly 
was initiated, the surrounding 
structure needed to be quickly 
completed before any possibility 
of the liner getting wet. On the 
same day, the outer plates were 
attached as was the top section 
of the outer structure and the 
hat atop the line r. Remaining 
detail work , including touch-up 
painting, was subsequently com­
pleted. 

Howard I. Epstein, P.E., is a 
professor of civil engineering at 
the University of Connecticut 
(Storrs) and an ongoing consul· 
tant to Torello Engineers, Old 
Lyme, CT. George Torello Jr., 
P.E ., is president of Torello 
Engineers, Old Lyme, CT. Part of 
this article is taken from a paper 
to be delivered at the ASCE 
Structures Congress in Atlanta 
in April 1994 (permission was 
granted by ASCE). 

Shown above is the completed 
stack. Note how its appearance 
blends with the existing building 
in the background. 

offers a full line of computer programs 
specifically for the steel fabrication 
industry. Wouldn't you like to realize the 
benefits that our existing 400 customers 
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Designing Better 
Steel Structures 

Contemporary design software allows engineers to 
explore more options and to use the latest Specifications 

By Gu s Bergsma, P.E. 

NaalYZing, comparing and 
re·analyzing different 

esign alternatives is a 
process all design engineers go 
through to develop the most effi· 
cient design. Unfortunately, time 
constraints usually prohibit us 
from looking at as many alter· 
nate schemes as we would like. 

By its very nature, engineer­
ing involves a vast number of 
calculations- from the sizing of 
simple fillet welds to analyzing 
an entire st.ructure under 
dynami c seismic forces . While 
some calculations are almost 
trivial, others are extre me ly 
elaborate. Performing these cal­
culations can consume a signifi­
cant portion of an engineers time 
and attention, often to the point 
that the engineer does not have 
the opportunity to spend as 
much time as he would like cre­
atively thinking of and investi­
gating more optimum a lternate 
solutions. 

Fortunately, faster computers 
and a new generation of design 
software is becoming increasing­
ly available. What sets the new 
generation apart from its fore ­
bears is that not only does it 
automate specific tasks, but it 
also integrates these various 
tasks and eliminates duplication 
of effort. Whereas we once used 
output from one program and 
manually transferred data to 
another program , new advanced 
programs are providing "seam­
less" integration of these two 
programs and changes are 
immediately updated through­
out. Not only does this integra­
tion save time , it also helps to 
prevent inadvertent er rors in 
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Today's state-of-the-art software allows s tructural engineers to quickly 
examine a wide variety of designs. 

hand calculations and data 
manipulations. 

In addition to a llowing us to 
operate more profitably, the new 
generation of software can 
reduce a young engineer's learn­
ing curve. In the Winter/S pring 
1992 issue of AlE/C Systems 
Computer Solutions magazine , 
Alton B. Cleveland, Jr. , dis­
cussed the advantages of com­
puter automation in the design 
office: "Technologies such as 3D 
modeling, animation and expert 
systems can enhance and accel­
erate the acquisition of expertise 
by removing the drudgery and 
tedium , and thus much of the 
time, required to propagate our 
conceptua l decisions into con­
crete implementation details . 
This allows a person to 'go 
through it' many more times 
than previously possible. While 

this cou ld never serve as a com­
plete replacement for real-world, 
hands-on experience, it. can pro­
vide a tool to move quickly 
between he abstract and the con­
crete, accelerating learning and 
the development of true exper­
tise." 

A simple example of this prin­
ciple is the Shear, Moment and 
Denection diagrams of a frame 
member. It is much more valu­
able to see the actual diagrams 
than to read a li sting of the out­
put va lues. The behavior of the 
member due to the loads and 
other conditions is more appar­
ent. 

By taking advantage of the 
speed of computer ana lysis, the 
engineer can easily explore a 
number of design options in a 
short period of time, allowing 
him to make immediate com par-
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A Quick Quiz 
For Structural Engineers 
The more 0 computer progrom costs, the TRUE FALSE 
better it is. 
A progrom that solves complex, difficult TRUE FALSE 
problems must be complex and difficult 
to use. 
Structural engineering software can never TRUE FALSE 
be fun to use. 
If you answered TRUE to any of the above, or you would like to know more 
obout a truly innovative software program, call us! 

RISA 

." --- ~ -.. 
"-, 

L 

RISA-2D 
Your complete solution for 
frames, trusses, beams, 
shear walls and much morel 

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

Curved and Straight 

Steel Bridge Girder 
design & analysis on your PC 

Integrated Grid Analysis & Girder Design 
• Generates and loads influence surfaces or uses wheel load distribution 
• Variable horizontal curvature, 12 continuous spans. skewed supports 
• 7992 AASHTO Spec. wI 1993 interims, latest Curved Girder Guide Spec. 
• Plate and box girders incl. web haunches, rolled shapes incl. cover plates 
• Powerful nonprismatic girder optimization processor satisfies user and code 
• Composite action control, fatigue control, slab pour sequencing analysis 
• Excel/8nt (or analyzing existing girders for specification compliance 
• Comprehensive tabular output, graphical output of stresses and deflections 

Available b lease or license 

MDX software 
Phone (314) 446-3221 

Fax (314) 446-3278 
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isons and see t h e im pact of 
changing a given design parame-
ter. In this way, he can begin to • 
develop significant engineering 
judgement ove r the course of a 
single project, rather than hav-
ing to await the acc umul ative 
experience of several projects. 

Software also can help us in 
applying new techniques. The 
advantages of Load & Resistance 
Factor Design (LRFD ) are well 
established, yet designers are 
still reluctant to begin using this 
method for steel design . The 
"'new generation" of software 
available for steel design makes 
it feasible-and fairly simply-to 
extensively implement LRFD in 
the design office. 

Preliminary Design 
& Design Documents 

Using a graphically oriented 
design package during t he pre­
liminary design or design devel­
opment phase of a project a llows 
easy investigation of a lternative 
design schemes. For example, a 
designer could easi ly consider: a 
standard framing system with • 
no spec ia l conside r ations; a 
design with limited fl oor-to-fl oor 
heights; different design li ve 
loads; different elevated s lab 
properties; different stee l 
strength grades; a variety of 
framing configurat.ions; a com­
parison between ASD and LRFD; 
and different column sp lice 
points for increased design effi­
ciency. 

Without the aid of advanced 
computer software, a des igner 
rarely has the time to investi­
gate such a large variety of 
schemes. In addition to revealing 
the impact of these many design 
alternatives, the best of the cur­
rent crop of engineering software 
will also allow the engineer to 
control the design parameters 
such that when the program 
selects a member design size it 
se lects the same size that t he 
engineer wo uld have had he 
designed the building without 
the aid of a computer. 

Case Study 

The power of the new genera- • 
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tion of structural sofl.ware rests 
in its ability to quickly analyze 
different building schemes. For 
example, a computer program 
was integral in a recent effort to 
redesign a proposed 21-story 
office building to maximize flexi­
bility while minimizing cost. 

The structure is located in an 
area that traditionally uses rein­
forced concrete for buildings of 
this type, so it was no surprise 
when the proposed design used 
that material. However, upon 
reviewing the architectural 
plans , a steel fabricator felt a 
strong case could be made for 
designing and constructing this 
building in steel. A structural 
engineering consultant was 
retained, and, using one of the 
new generation structural design 
packages. analyzed five different 
schemes. all using LRFD and 
compo ite steel framing: 

Scheme I : 4' /. -in.-thick 
hard rock concrete nil on 3·in. 
steel deck: design live load = 
80 psf; Interior partition load = 
20 psf; 
Scheme 2: 2' / -in.-thick 
hardrock concrete hn on 3·in. 
steel deck; design live load = 
80 psf; Interior partition load = 
20 psf; 
Scheme 3: 4 '/ -in.-thick 
hardrock concrete ~II on 3-in. 
steel deck; design live load = 
50 psf; interior partition load = 
20 psf; 
Scheme 4: 3'/,.in .. thick light· 
weight concrete till on 3-in. 
steel deck; design live load = 
80 psf; interior partition load = 
20 psf; 
Scheme 5: 4' / ·in .-thick 
hardrock concrete rill on 3-in . 
steel deck: design live load = 
80 psf; int.crior partition load = 
20 psf: modified framing from 
that of scheme 1 was used at 
radius. 

For each scheme, every beam, 
girder and column was designed. 
Structural steel material 
take-offs were obtained, and 
framing plans were generated 
for the CAD system. This work 
was completed by a single design 
engineer in less than three days. 
Working with the steel fabrica­
tor, the design engineer deter-

G Deed load 

o Po sitiVe Maximum Moment 

G He I1tive Muimum Moment 

mined which structural steel sys­
tem would be best for this pro­
ject. 

As a resu I t, the owner is now 
considering a steel design. 
However, without state-of­
the-art design software. the 
owner would never have been 
presented with an option that 
may prove more economical than 
the original design. 

Due to the new graphical 
interfaces available with this 
new generation of sofl.ware, the 
engineer can concentrate on 
design, rather than how to get 
the sofl.ware to perform the nec­
essary calculations for which he 

purchased it in the first place. 
While no software product is 
capable of determining what the 
"best" design for a specific pro­
ject should be, computer pro­
grams can aid engineers in 
investigating a far greater num­
ber of options than would have 
been economically feasible in the 
past. 

This arln'ie is based 011 a paper 
gll'fI' by GIIS Bergsma, PE .. of Ram 
Analysis and L. Ailen Adams. .E., 
of Culp & Tanner Structural 
Ellglneers, GIl/CO. A. al lite Third 
inter"ationai ympos lUm & Sixth 
National ymposlum Oil leel 

lruclure.'I in Oaxaca, ftll'x;ro. 
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1994 Structural Engineering 

Software Survey 
Less expensive, faster com­

puter systems, combined 
wi th more powerfu I soft­

wa re packages, are fueling an 
explosion in purchasing activity 
by structural engineers. In a sur­
vey of 168 structura l engineers 
currently using computers for 
design work, nearly three-quar­
ters reported they planned to 
buy new hardware during the 
next 12 months , almost scven 
out of 10 planned to buy new 
software and more than 
two-thirds planned to buy new 
periphera ls, such as plotters , 
digitizers and printers. 

The survey, conducted by 
mailing a form to 1,000 random­
ly selected Modern Steel 
Const r uction readers, is a 
follow-up of an earlier survey 
conducted in late 1991. In addi­
t ion to the 168 tabu lated 
responses, another 26 rcsponses 
were excluded from the survey 
results fo r a variety of reasons, 
primarily incompleteness of 
responses. 

The large majority of respon­
dent-95%-used PC-compatible 
computers, while 4091: used a 
dedicated workstation and less 
than 100/c used Macintosh com­
puters (less than 2')< used only 
Macintosh). 

Most of the respondents 
worked at medium s ize firms 
(approximately 40 employees). 

~ 
in 1991, the most widely 

used bui lding ana lysis 
rogram was STAAD-IIII 

ISDS from Research Engineers. 
It was used by 64 respondents, 
who rated it 3.78 on a scale of 
one to five, with one being a very 
poor program and five being an 
excellent program that the 
respondent would highly recom­
mend. The package has the repu­
tation of being a very complete 
package for the design and 

Buildins a nd Bridge 
Ana lysIs Prog rams 

# of responses: ratmg: 
64. STAAD-III 3.78 
47. GT STRUDL 4. 19 
17. RISA-lD 4.14 
27. ETABS 1.B 
24. SAP90 1.94 
2l. EnNcale 2.97 
14. SAl 1.1 1 
14 M-Strudl 1.07 
8 Imas", 3D 1.73 
7 MERLI DASH l.71 
o. ROBOTV6 4.5 
4. MDX 3.5 
3. (BRIDGE 3.66 

M e mbe r D esign 
Prog ra m s 

# of responses: r.lltnR 
37. RISA 20 4.05 
21. RAMSTEEL 4.1 
18. SAl 1.22 

analysis of any structural mem­
ber, ranging from a single beam 
to a three-dimensional multi­
story structure in a seismic area. 
While most users rated it to be a 
very good pr ogram, one com­
plaint that cropped up in 1991 
and continued to appear in this 
survey, especially among smaller 
companies, concerns confusion in 
using the documentation. 
However, Research Engineers 
has recently upgraded its manu­
al to include more examples and 
a sim plified format. 

Also, many engineers who use 
STAAD-lII for building analysis 
also use it for member design . In 
addition, a number of users 
reported favorab ly on using 
STAAD-Ill for bridges. Research 
Engineers also offers Auto­
STAAD, a complementary 
AutoCAD based software tha t 
allows mode l generation and 
drafting through AutoCAD. Five 
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respondents reported using this 
feature, and a ll of them gave it 
the top rating. 

According to its developer, 
STAAD-UI is a comp)'ehensive 
and n ex ible gene r a l purpose 
structura l software package for 
integrated analysis, design a nd 
drafting for both buildings and 
bri dges. The a nalysis capabili t ies 
include 2D!3D static, dynamic! 
seismic, P-Delta and non-l inear 
analysis. Design includes steel, 
concrete and timber using AlSC, 
ACI and AITC specifications as 
well as a variety of international 
codes. The program is equipped 
with a state-of-the-art graph ics­
based mode l gene rato r an d a 
graphics post-processor a llows 
verification of geometry a nd 
anaJysis/design results. 

For m o re information on 
STAAD-UI, contact: Research 
E nginee r s, Inc ., 1570 N. 
Batavia, Orange, CA 92667 
(800 ) 3 67-7373; fax 714! 
974-4771. 

The second most commonly 
used analysis program was 
GT Strudl from Georgia 

Tech Research Corporation . It 
was used by 47 respondents and 
garnered a 4.19 rating. (Note, 
however, that the response for 
GT Strudl was slightly skewed 
by an inadvertent mai ling to 
some engineers on a GT Strudl 
customer list.) GT Strudl has a 
reputation for being a very com­
plete program with excell ent cus­
tomer support. It's a fully inte­
grated system for graphica l 
frame and finite element model­
ing as well as static, nonli near 
and dynam ic analyses. One com­
mon complaint about t he pro­
gram, though, is its high cost. A 
complete package on a PC plat­
form can cost $11,000, though 
the basic program se ll s fo r 
approximate ly $5,000. In 
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response, Georgia Tech ha s 
authorized its West Coast agent, 
SC Solutions, to sell GT 
Strudl-Lite, a scaled down ver­
sion of the program that limits 
the number of members and sells 
for around $2,500. 

According to the program's 
developers, GT trudl integrates 
state-of-the-art finite element 
analysis with superior 3D color 
graphics, a database manage­
ment and structural stee l and 
reinforced concrete design to give 
the engineer a compete structur­
al engineering system. Analysis 
includes both linear and non-lin­
ear static, and linear dynamic 
structural analysis. More than 
100 finite element types, includ­
ing conventional, isoparametric, 
transition, axisymmetric and 
hybrid formulation elements are 
available. Dynamic analysis can 
solve the eigen problem, as well 
as perform transient, response 
spectrum, steady state, and har­
monic analysis. Nonlinear analy­
sis includes the ability to solve 
cable-stayed and tension or com­
pression only members, non-lin· 
ear spring supports. non-linear 
geometry and boundary contact 
problems. All pre- and post-pro­
cessing is fully integrated. GT 
Modeler is a powerful interactive 
graphics-oriented, menu-driven, 
full 3D modeling system. 
Graphical display includes unde­
form ed static deformed an d 
dynamic mode-shape plots, FE 
stress, strain and displacement 
contours, and member force di a­
gram and envelope plots. 

For more information on 
GT trudl, contact: Georgia 
Tech Research Corp. , 
GTICES Systems Lab! 
Georgia Tech, Atlanta, GA 
30332-0355 (404) 894-2260; fax 
4041894-2278. 

Mrogram with a growing 
usage is RI A 20 from 

isa Technologies. It was 
used by 37 respondents for both 
analysis and member design and 
received a high rating in both 
areas: 4.14 and 4.05, respective­
ly. While not as sophisticated as 
either STAAD-Ill or GT Strudl, 

Pictured at top is a screen capture from GT STRUDL, while aboue 
is a screen capture fram SAP90. 

many r spondents reported they 
prefer it, especially for smaller 
projects, due to its ease of use 
and relatively low cost. As one 
respondent reported, "For 90t'f of 
our appli cations, RISA-2D is all 
that is ne d d or appropri ate." 

According to its developer, 
RISA-2D provides a high-speed, 
fully interactive envi ronment for 
solving a wide range of structur­
al design problems. RlSA-2D 
handles frames, trusses, shear 
walls, continuous beams and 

much more. Virtually any prob­
lem that can be modeled in two 
dimensions can be solved with 
the program. tatic, dynamic 
and P-Delta capabilities are 
included, with full steel design 
(including member selection) 
based on the th or 9th edition 
ASD crit ria. The $495 program 
is easy to learn and use, otTering 
powerful data generation func­
tion, intuitive spreadsheet edit­
ing and extensive graphics. 

For three dimensional struc-
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2D and 3D Finite Element 
Structural Analysis Program 

A new generation of engineering 
software is now available for structural 
engineers. Avansse V2.0 is an intuitive 
and TRULY interactive program with its 
strengths in simplicity and ease of use. 
All functions for editing, analysis, 
graphics, post-processing, etc., have 
been integrated into one single pro­
gram that allows you to enter the data, 
solve your structure, see the results 
graphically and numerically, change 

For the BEST in Bridge 
Software ••. 

Design of Curved Girder Bridges 

NEW FEATURES: 
-.J Live Load Distribution· Automatic 

(Longitudinal & Transverse) 
-.J Mesh Generation - Automatic 
-.J Rating - Auto Rating Factors 
-.J Influence Line Output 

(From Influence Surfaces) 
-.J Metric Conversion 
-.J Uses AASHTO 15th Edition 
..J Lease or License free l ria'c;gr&(1'I\ 
-.J Timesharing FULL PI 

MERLIN DASH 
Design & Analysis 01 Bridgt An.lysis 
St,.1 Girdar Bridges And Ral ing Systam 

..J AASHTO • u ... New 15th Ed. ~ Derived from Original 

.J FHWA . Enchued.nd U"d by BARS Program 

.J oors · U_ by JS SIIIIIII :J Compallbll w~h oar, 
;..,J Duign . COM Opijmlted Structural Oll.bases 
.J Friendly. Menu-Dr iven Input :..J Rat" All Conv.ntional 
..J G,aphics Display of OutpUI M.mber Typts 
.J Output R.port S.lection ..J Consid.rs AU 
:.J Quality and p.rlormance Construction Materials 

Availablfl Exclusivflly Thru: 

OPTI-MATE, INC. 
P.O. BOl9097, Dept A, Bethlehem, PA t8018 

_ _ (215) 867>40n _ _ 

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

At $250 Avansse is 
not only an unbelievable 
bargain, but it also gives 
you a flexibility that you 
won't find elsewhere. Ad­
vanced structural design 
features are available in 
Avansse modules at 
prices up to $850. In ad­
dition, Avansse not orly 

writes but also reads .DXF-fiIHS 
forlfrom CAD systems. 

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

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

OESCON 
DESIGNS AND DETAILS 
STEEL CONNECTIONS 

I't, Y' ~11 
I~;;nr··- ··,-····· 

• 

• 

, 

FOR A FREE DEMO DISK 
CALL OR WRITE TO 

OMNITECH ASSOCIATES 
P.o. BOX 7581 

BERKELEY, CA 94707 
(510) 658-8328 
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tural design solutions, RISA-3D 
offers a fa st, truly interactive 
environment, according to the 
program 's deve lopers. Static, 
dynamic and P-delta capabi li ­
tiel s are incorporated into this 
powerful new program, with full 
1989 ASD steel design (including 
member se lect ion ). RISA- 3 D 
h an dl es up to 2,500 joints 
(15,000 degrees of freedom ) and 
its optimized, multil evel active 
column solver provid es very 
Quick solutions to model s of all 
s izes. Extensive interactive 
graphics provide a display of 
loadings, denected shape dia­
grams, force diagrams, to scale 
renderings of structural shapes 
and much more. General purpose 
data generation functions, pow­
e rful spreadsh eet editing and 
full mouse support make RISA-
3D easy to lea rn and a snap to 
use. The program is offered at an 
introductory price of $1,295, and 
registe red owners of RI SA-2D 
can purchase it for $895. 

For more information on 
RlSA·2D or RISA-3D, contact: 
RISA Technologies, 26212 
Dimension Dr. , Suite 200, 
Lake Forest, CA 92630 (800) 
332-7472, 

The next two most frequent­
ly used analysis programs 
are both from Computers & 

Structures. SAP90 received 24 
responses and was rated 3.94, 
while ETABS r ece ived 27 
re spo n ses and a 3.8 rating. 
ETABS a lso was mentioned for 
member design, but these results 
were not tabulated. 

According to its developer , 
SAP90 is an e fficient large 
capacity structural analysis PC 
computer program intended for 
use on projects involving civil 
st ructures s uch as bridge s, 
dams, stadiums and indus trial 
plant facilities . Finite e le ment 
based ,this program offers both 
sta tic and dynami c analyses 
(either response spectrum or 
time-history) and a wide r ange of 
e le ment types. Additional mod ­
ules are avrulable that automate 
the generation of moving loads 
and innuence lines for bridge 
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Pictured at top is a some data {rom Enercalc, while pictured above 
is a screen capture {rom Metrosofl 's ROBOT V6. 

analyses and perform AISC steel 
stress checks using either ASO 
or LRFO . Included with the 
package are graphical pre- and 
post -processing programs , 
including an inte ractive input 
module for Microsoft Windows. 

ETABS, according to its devel­
oper, provides sophisticated 3D 
analysis of multi-story building 
structures, such as office build­
ings, apartments, hotels and hos­
pitals . This program has been 
s pecifica ll y deve loped to take 

into consideration the special 
characteristics that are unique 
to building-type structures, mak­
ing it easier and faster for the 
user to prepare the models and 
to review the resu lts . AISC 
stress checks (either ASO or 
LRFOl of an ETABS model may 
be done directly by utilizing the 
STEELER module. Also included 
in the suite of programs are 
AutoFLOOR (composite noor 
design) and AutoETABS, inte­
grated ana lysis, design and 

drafting program s operllting 
inside of AutoCAD. 

For mo re in formation o n 
either AP90 or ETAB ,COD-

tact: Co mpu ters & 
Stru ct u res, In c . , 199 5 
Unive rs ity Ave., Be rke ley, CA 
94704 (510 ) 84 5 -2 177; fax 
510/845-4096. 

A nother program that 
reccived a large number of 
responses for both build­

ing analysis and mcmber design 
is ENER AL and its stru tural 
l ibrary, which received 23 
responses and a 2.97 rating for 
analysis and 26 responses and a 
3.05 rating for member analysis. 
Enercalc offers two ngineering 
software systems. According to 
its developer, the Structural 
Engineering Library is a "calc­
pad" style set of 44 programs for 
low- to mid-rise building design . 
Each program is a "fill -in -the­
blank" calcsheet for entry and 
refinement of design data. The 
system is designed for quickly 
developing sets of calcu lations 
and includes material databases, 
drawing and stress graphics, 
automatic design, file manage­
ment , and nexible printout 
styles. FastFrame provides 2-D 
frame analysis , graphics and 
Al design/code checks. ENE R­
CALC provides a three-month 
satisfaction gu rantee and free 
technical support. 

For more information , coo · 
ta c t : E ERC ALC 
Engineering Software, 

Ramsteel from Ram 
Ana lysis is a pure member 
design program and was 

used by 23 respondents. It was 
rated 4.2. Most users were high­
ly favorable of this program. 
Users were especially happy 
with the support and the user 
manual. The only drawback 
mentioned is that it the program 
is limited to wide Oange sections 
and joists lind does not. accommo­
date structural tubes. 

According to the program 's 
developers, RAMSTEEL is a spe­
cia l pu rpos structural engineer­
ing prog ram for tho ana lysis. 
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design and drafting of stee l 
buildings. The program does not 
compete with the various finite 
element analysis programs avail­
able today; rather it is a comple­
mentary tool. RAMSTEEL elimi­
nates the process of des igning 
steel purlins, girders, joists, joist 
girders, columns and base plates. 
Within the program, the design 
engineer builds a model of the 
entire building structure graphi­
cally. At that point, the program 
computes the tributary loads to 
all members (co lumns , beams, 
etc.), reduces the live load in 
accordance with the applicable 
code and des igns all columns, 
beams/joi sts and base plates 
from roof to base for your struc­
ture using either ASD or LRFD 
methods. 

Ram Analysis also offers 
RAMSBEAM, a full · featured sin­
gle beam des ign program . 
According to the program's 
developers, it is ideal for design· 
ing one beam at a time. RAMS· 
BEAM uses a MS Windows 

based interactive graphical user 
interface for entering data. The 
program designs and analyzes 
any loading for either stee l or 
steel composite beams and gird· 
ers. ASD or LRFD designs can be 
compared at the click of a but· 
ton . Features include: virtually 
any loading configuration; can· 
tilever beams ; partial or full 
composite; shored or un shored 
construction; shear, moment, 
deOection diagrams with numer· 
ic output at any point; composite 
stud spacing accounts for concen· 
trated loads; deOection criteria 
s pecified by user ; and depth 
restrictions specified by user. 

For more information on 
RAMSTEEL or RAMSBEAM, 
contact: Ram Analysis, 5315 
Avenida Encinas, Suite M, 
Carl s b ad, CA 92008 (800) 
726·7789; fax 619/43 1·5214. 

E COM Analysis' programs 
also received ratings for 
both analysis and design. 

ECOM was used by 15 respon · 

dents, and received a 3.73 rating 
for analysis and a 3.43 rating for 
member design. • 

ECOM provides a com plete 
integrated library of analysis 
and design programs including a 
steel package that allows the 
user to choose from either the 
ASD 9th Edition or LRFD 1st 
Edition. According to the devel· 
oper, the package includes three 
modules: SD1C Stee l Beam 
Des ign, which will design or 
check simpl e beams with can· 
tilevers using any standard steel 
shape ; SD2C Steel Column 
Design, which will des ign or 
check columns with axial loads, 
biaxial moments , and interior 
moments using any s tandard 
AlSC shape, as well as design or 
check base plates; a nd SD3C 
Composite Beam Design, which 
will design or check composite 
beams, with short· or long·term 
deOections calculated, as well as 
the number of shear connectors 
for partial or full composite 
action. 

New! Single-angle connections, individual prices 

CONXPRT 
Fast, accurate and fully documented connection design 

The complete design of shear and moment connections and 
column stiffeners and doublers with the following features : 

Based on the AISC Manual of Steel Construction 
and Volume II·Connections 
Combines the engineering knowledge and experi· 
ence of respected fabricators and design engineers 
Menu driven with built-in shapes database 
Complete documentation of all design checks 

To order or for more information: 

Phone: 312·670·2400 

Information Fax Line: 800-644·2400 

American Institute of Steel Construction 
One East Wacker Drive. Suite 3100 
Chicago. Illinois 60601 ·2001 
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Now order 
individual connections 
or entire modules! --' 

Module I ASD, v2.0 (complete). •..•. ... • •••• . $410 
Double·Angle Connections .. ..... ... ... ............................. $11 0 
Single· Plate Connections ..... .. ................................ .. ... $110 
End·Plate Connections ............................... .... ............. $110 
Single·Angle Connections ....................... ........ ............ $1 10 

Module I LRFD, v1.0 (complete) •.••..•..••.••..•.. $31 0 
Double-Angle Connections. Single· Plate Connections, 
and Shear End·Plate Connections 

Module II ASD, v1.0 (complete) .................... $41 
Directly Welded Flange Connections .......................... $110 
Flange-Plated Connections ...................................... ... $110 
Column Stiffening Design ................................. .. .... .. .. $210 
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"Buy·One, Get-One Free" sa le for 
its steel design programs. 

• 
For more information, con· 

tact: ECOM Associates, Inc., 
8324 N. Steven Road , 
M il waukee, WI 53223 (414) 
365·2100; fax 4141365·2110. 

For a free copy of SAl's 
1994 Structural Engineering 
Software Cata log, contact: 

gram is avai lable and the graph­
ic output can be accepted by 
AutoCAD. Loads include: joint; 
me mber; linea rl y varied ; and 
temperature. 

Structural Analysis In c.'s 
la rge library of structural 
design and a nalysis pro­

grams was mentioned by 14 
respondents for building analy­
sis, where it received a 3.11 rat­
ing and 18 respondents for mem­
ber design , where it received a 
3.22 rating. 

According to the company, 
SAl offers a large number of per­
sonal computer programs for 
designing plane frames, trusses, 
beams, composite beam s, 
columns and space frames in 
accordance with AISC 
Specifications. Each program is 
supplied with a menu-driven 
spreadsheet module with built-in 
text editor to facilitate input and 
editing. SAl a lso sells programs 
for designing foundations. The 
company is currently offering a 

Structural Analysis, Lne., 555 
South Federal Highway, 
Suite 210, Boca Raton, FL, 
33432 (407) 394-4257. 

M-Strudl from CAST a lso 
was used by 14 respon­
dents for building analy­

s is and received a 3.07 rating. 
The genera l purpose finite ele­
ment program is capable of solv­
ing 5,400 3D joints, 16,000 mem­
bers , 8,000 plates, t housands of 
load cases, and hundreds of 
dynamic mode shapes on the PC. 
According to its deve loper , it 
includes static, P -Delta , and 
dynamic analysis. It a lso 
includes ACI and AISC code 
checks. Input can be inte reac­
tive, from an input fil e, or gener­
ated from AutoCAD. Graphic 
output of the mod e l, de formed 
shape , shear and moment di a-

For more information on 
M-Strudl, contact: CAST, P.O. 
Box 14676, Fremont, CA 
94539-4676 (415) 226-8857; fax 
415/226-7328. 

I MAGES-3 D from Celestial 
Software was used rated 3.73 
by the eight respondents who 

reported us ing it. 
[mages-3D is a general pur­

pose finite element ana lysis pro­
gram for the PC. According to its 
deve lope r , the fully interactive 
and menu-driven program is 
ideal for ana lyzing structures of 
any com plexity by providing lin­
ea r s tatic, modal, dynamic/seis­
mic and thermal ana lys is capa­
bilities . The program di splays 
every node and e lemen t as the 
u se r inputs geometry. With 
prompts and on-line instructions 
to help you every ste p of t h e 

:elebrating Our 2nd 
Decade of Service! SCADA The state-of-the-art 

Structural Engineering System 

The SC'ADA :-,lruclural engi neering <iio flwarc 
~y~lC: n1 rcrrc~cnls an integrated dcs i gn-analy~ i ~ 

' \ ____ ... \ e nvironme nt. II includes comple te reinforced 
concrete and 'Ih:cI design capabilit ies. Thc 
dt.!~ign proct.!durc!) arc closcly coupled to the 
SCA DA analy~is method .... SCA DA includc'!' 
an dficicnt J·D finite elemcnt ~t ruc tural 
ana l y~i., module with a large: dement lihrary 
and a \\ ide rnngt.! of ana ly ... ;.., capabilities. 
Il offer ... the choice of three preprocessing 

, __ ----~~ model definition proccdurc~ - ... prcadshcc t 
... tyle. drafting ') tyle.! and advanced gc.::ol11etric and 

.,olid moul.! ling style.!. 
The SCA DA display capa bilities arc powerful and 

efficicnt. including shaded image. continuous 
~ _______ -, color contour 

and line 
contour 
plotting. 

FIn- m[(1nnutlull (unfLIct: 

Capabiliti es: 
. Static!ro 

. 0, nallli c .. • Time H i .. loq 
D, n.lmi c .. . Rc!ropo nsc S pc.:trll m 

• P· O ... lla 

• Bu c kin).: 

• o nlinear S I;lIic .. anJ I)lnllmi.:~ 
Gc\)mctric and Mal l' rial Nonlin ... arit, 

. Colllph.· IC EIl'ml'nl libraq 
Tru ..... Be;1 III , Kirc hhoff Pl ll i t'. ' hear 
PI .lt c, Plane Strl'M. Pbne Slr.lin, 
A:..i:-ymmct ri c. Shell , Snlio 

• St ... cI .lnd Concrete O"'1'!i).:n 

. CAD Trano;l:llof'. 

. Ce~lmt'tric ;Ind Solio MoJl· lin~ 

. SQL Rd,llion.1I D'II •• b'I!ro'" I{l'portin).: 

SCADA Software Cmpor.1I1" " 
12021 \'(!d~hm.· m .... J, SUII ... 676 
Llh Atl).!dl''', CA 9002~ 
T ,10( 310) 17(,-1540 F.", (110) 176· 1141 



way. It contains powerful model­
ing features Like automatic pat­
tern and mesh generations, hid­
den-line removal . multiple axis 
images rotation and zoom, and 
automatic node renumbering for 
bandwidth optimization . 

Celestia l Software a lso otTers 
IMAGES-AlSC, which performs 
code checking a nd translating for 
CAD programs. 

For m ore information on 
IMAGES-3D or IMAGES­
AISC, contact: Celestial 
Software, 2150 S hattuck Ave_, 
Su i te 1200, Berkeley, CA 
94704 (510) 843-0977; fax 
510/848-9849. 

O
ne new a ddition to the 
survey is ROBOT V6 from 
Metrosoft. This relatively 

new software package was used 
by five respondents, who gave it 
a 4.5 rating. According to t he 
program's deve lopers, ROBOT 
V6 , a fully integra ted ana lys is 
and design software, is avai lable 
in 150. 1.500 and 32,500 node 

capacity packages. Each package 
possesses the same core program 
and can easily be upgraded. The 
program is written in C and C++ 
and utili zes state-of-the-art pm­
gram min g techni ques. It is 
extremely fast and powerful , yet 
easy to learn a nd use. Simple as 
well as complex problems can be 
ha ndl ed with ease. Rapid input 
c rea tion is poss ibl e u s ing 
CAD-like gene rating and edi ti ng 
commands (a utomatic bar, plate, 
and shell element mesh genera­
tion and re fin eme nt, multi view 
di splays) . Analys is capabilities 
for 3D bar and finite element 
mode ls include: linear ; non-Im­
ear; buckling; and dy namic . 
Output configuration can be per­
formed with user specified uni ts, 
selecting, sorting, a nd printing 
param e t e r s. Print and s ave 
sc r een capabi liti es for mod e l 
input and r es ults. DXF file 
import and export. Design capa­
bilities include the latest U.S. 
codes. Al so, severa l foreign code 
and la nguage suppl ements arc 

. . 

available. 
For more information on 

Robot V6, con tact: Meh'osoft, • 
332 Paterson Ave., E. 
Rut h erford, J 07073 (201) 
438-4915; fax 2011438·7058. 

StruCAD *3 D, a 3D 
graphics-oriented s uite of 
progra m s for structural 

FEM design a nd anaLysi s from 
Zentech was only mentioned by 
two respondents , a nd so is not 
includ ed in the r a tings. 
However , according to the devel­
oper, th e program pe rform s 
s tress calcu lations and code 
checks in accordance with the 
latest AISC ASD and LRFD 
Specifications. Included a re full 
AISC section libraries. Analysis 
includes s tatic , eigen, seis mic, 
P-Delta , wi nd and gravity load 
generation; fatigue a nd s teady 
state analysis; an 3D non-linear 
so il pile interaction. Moving 
loads, UBC seismic loads, ANSI 
wind loads and AASHTO codes 
are in the latest release. An ed u-

Get your detailers in sbape(s)! 
Save time dOing detail drawings and have AISC shapes drawn at your command. 

A ISC for AuloCAD will draw the end. elevation. and plan views 
of W. S. M. and HP shapes. American Standard Channels (C). 
Miscellaneous Channels (MC). Structural Tees cut from W. M. 
and S shapes (WT. MT. ST). S ingle and Double Angles. 
Structural Tubing. and Pipe. Shapes are drawn to full scale cor­
responding to data published in Part t of the AISC Manuals of 
Steel Construction. US or Metric units may be selected. 

AISC for Auto CAD Version 2.0 runs in AutoCAD Release 12 
only. Version 1.0 runs in AutoCAD Release 10 and 11 . $120.00 

To order or for more information : 

Phone: 312·670-2400 

Information Fax Line: 800-644-2400 

Amencan Institute of Steel Construction 
One East Wacker Drive. Suite 3100 
Chicago, lIhnois 60601·2001 

AutoCAD .. . feglS'ered IJlldemark In the us Patent and Trademark Office by AUlodeP., Inc. 
AISC tor AutoCAD 1$ copyngh\8d In !he US Copynght Office by Bndgefarmer & Assoaates. Inc 
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cational version, with a capacity 
of 150 nodes and 150 members, 
is introductory priced at $249 
and comes with a 30-day 
money-back guarantee. A 100'* 
credit is given for an upgrade tn 
the Professional Version , which 
has a capacity of 6,000 nodes, 
12,000 members, 200 load cases 
and 200 load combinations. 

For more information on 
StruCAD*3D, contact: 
Zen tech, Inc., 8582 Katy 
Freeway, Suite 205, Houston, 
TX 77024 (713) 984-9171; fax 
713/984-9175. 

While the survey was pri­
marily directed towards 
building engineers, a 

small numbe r of bridge engi­
neers also responded. The most 
commonly used bridge program 
(aside from SAP90, which was 
not separately considered for 
bridge vs. building u se) was 
MERLIN DASH, which was 
mentioned by seven respondents 
and received a 3.71 rating. The 

program is available from 
OPTI-MATE. 

MERLIN DASH (Design 
Analysis of Straight Highway 
Bridge Systems) is fast running 
and feature s an ext r eme ly 
user-friendly menu-driven sys­
tem, according tn the program's 
di stributors. The program per­
form s analysis, optimum design , 
rating and AASHTO code check 
for WSD and LSD. Any multiple 
of HS live load or user-defined 
vehi cles are a llowed. An option 
allows for LRFD loads and load 
factors. Newer features include: 
design capability for up to 40-in. 
rolled sections; pouring sequence 
ana lysis including aging of deck; 
degree of fixity and settlement of 
supports; and frame s imulation. 

Al so available from 
OPTI-MATE is SABRE (S ign 
Bridge Analysis), a program that 
drastically reduces time to ana­
lyze/design highway sign struc­
tures and creates more efficient 
s tructures, and DESCUS 
(C urved Gi rd er Bridge 

Software), a very fa st running 
ana Iysi s/ de s ign progra m . 
According to the program's di s­
tributor , DESCUS des ign s 
curved and straight rolled beam, 
welded plate and box gi rd er 
bridges with variable curvatu re. 
Input is data prepared using a 
menu-driven preprocesso r with 
CAD- like features to view the 
bridge geom try befot'e analysis. 
Live load ing is automatic and 
user may input any vehicle con­
figuration ; s tructures may be 
skewed, bifurcated, composite, 
and continuous lip to eight 
spans. 

For more information o n 
MERLIN DASH, SABR E or 
DESCUS, contact: Ollie 
We b er, OPTI-MATE , In c., 
P.O. Box 9097 , D e pt. AI, 
Bethlehem, PA 18018 (215) 
867-4077. 

Other bridge programs that 
received multiple mentions were 
CBRIDG E fro m Telos 
Technologi es (three mcn-

GT STRUDL . 
on a PC- It's All There! 

Quality P e rformanc e Customer Support 

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

GT STRUDL provides the top quality, versatile . and accurate 
structural engineering and design software for util ity , transportation, 
offshore, industrial, and civil works faciliti es. 

GT STRUDl features include: 
• interactive graphics 
• links to popular CAD systems 
• library of over 100 element types 
• steel and reinforced concrete design 
• static, nonlinear, and dynamic analyses 
• graphical frame and finite element modeling 
• compliance with NRC and ISO 9000 quality requirem ents 
• operates on PCs. UNIX workstations, and mainframe computers 
• voted ' 1 in user support 

3(Hlay trial avanable 

For more information, 
pleale contact: 

(404) 894-2260 
FAX: (404) 894-8014 

Georgia Tech Research Corp. 
Computer-Aided Structural 

Engineering Center 
Atlanta, Georgia 30332-0355 
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IT'S HERE! 
A Brand NEW 
Publication 
For Safe 
Construction 
Practice In 
Steel Floor 
and Roof Deck 
Installation 

" SOl MANUAL OF 
CONSTRUCTION WITH STEEL DECK" 
IS a new and complete gUide to safe construction 
tt covers responSIbilities lor Design, Specification. 
Bundling. loadmg, Unloadmg, HOisting, Placmg, 
Anachmo. Placement of ConstructIOn Loads. It 
serves as a safety porner lor Contractors, Eree· 
tors , AIchltects . Engmeers and Inspectors who are 
responSible for safe and proper held installatIOn 
01 Sleel Deck 

PRACTICAL ... 
EASYTO REA 0 ... 
EASY TO FOLLOW ... 
EASY TO TAKE TO THE JOBSITE ... 

r----------, I IIIAND NEW- FIRST PRINTING 
SUI MANUAL DF CONSTRUCTION 
WITH STEEL DECK- No.MCDl 

QUlnlily S1875'KIt CJ 
U S Currency Total ~ 

Out 01 COlllmef1lal U S Add 15% 

Call SOl tor Special ShiPPlOO such as 
Express Mad Air Ma.!, etc - iddrllOflal 

TOTAl ENCLOSED 

N~E ________________ ___ 

ADORESS ________________ _ 

CITY __________________ _ 

STATE ZIP ______ _ 

L AllOWJT04WEEKSfOROElMRV J ---------
STEEL DECK INSTITUTE 
P.O. BOl9506 Conlon . Ohio 44711 (216) 493-1886 

ti ons/3 .6 6 rating} , AASHTO's 
Bridge Design System (5 men­
tionsl4.2 ra ting), a nd MDX (four 
mentionsl3.5 ra ting). 

C
BRIDGE , t h e Sy r ac u se 
Uni vers ity Bridge Design 
program, is a full featured, 

3D bridge a na lysis a nd des ign 
system for s tra ig h t or cur ved 
gi rder bridges . According to the 
progra m's develope rs, the rigor­
ous 3 D a na lysis h a ndl es both 
simple a nd complex highway a nd 
ra il bridges . Offering s ta nda rd 
and custom loadings, vehicles up 
to 30 ax les a re a u to matica ll y 
positioned on a n influence Su r­
face. Multiple vehicle types may 
exist s imulta neously. Automatic 
or user defi ned dead loads may 
be used. Mouse-driven graphical 
inte rface a ll ows ra pid building 
a nd edi t in g o f des ig n mod e l. 
AASHTO code check performed 
during design sequence. A free 
demo disk is availa ble. 

For more information On 

CBRIDGE, contact: Telos 
Technologies, 1201 E. Fayette 
St., Syracu se, NY 13210 (315) 
471-0113. 

C
urved and stra ight gi rders 
a lso can be designed usmg 
MDX's integ r a t e d grid 

ana lysis a nd gi rder design soft­
wa re. According to the program's 
deve lope rs, t hi s PC-based so ft­
wa re uses either grid force dist ri ­
bution with influence surfaces or 
wheel load distribution to devel­
op opt ima l gi rd e r designs tha t 
conform to AASHTO spec ifi ca­
t ion a nd the designe r 'S pre fer ­
ences. Generated gi rders can be 
eas ily modified and re-ana lyzed. 
Comprehensive tabula r output is 
ava il a ble, as well as stress a nd 
defl ecti on plots , wh ethe r de>el· 
oping girder designs or a nalyzing 
exi s ting g irde r s . The sco pe of 
a pplication includes: plate gi rd · 
e rs , box gi rders, rolled sha pes , 
va ri a ble hor izonta l cu rvature, 
s kewed bents, 199 2 AASHTO 
s pec ifi cat ion i nc luding 19 9 3 
inte rims, a nd the 1993 Curved 
Girde r Guide S pecifica ti on . A 
free tri a l is availa bl e. 

For more information On 

• • 

MDX Software, call (314) 
446-3221 or fax 3141446-3278. 

Only two progra ms 
multipl e me ntion s 
Specia lty Category. 

received 
in th e 

C
ONXPRT, wh ich is ma r­
keted by AISC Softwa re, 
rece ived nine res ponses 

and a 3.67 rating. CONXPRT is 
a kn owl edge-based PC softwa re 
system for the design of connec­
ti ons in stee l-fra med buildings. 
All s tre ng th limit s tates are 
checked a nd ex pert advice from 
long-time fa bricator engineers is 
u sed t o a ug me n t t h e des ig n 
rules. The program incorpora tes 
prov is ions to set d imens iona l 
and ma teri a l defa ul ts for a pa r­
ti cular project or ge ne ra l s hop 
needs. Additi ona lly, CONXPRT 
is menu-driven and incor pora tes 
he lp sc ree ns designed for easy 
use. The progra m genera tes cope 
s izes, a ll ows bolt s t agger , a nd 
permits different bolt dia meters 
for s h op a nd fi e ld u se. 
Tightening clearances are auto­
ma ti cally chec ked . Modul e 1: 
Shear Connections is av a il a ble 
in both ASD and LRFD versions 
and costs $300 for each module 
or $550 for both . Mod ul e 2 : 
Moment Connect ions is avai lable 
for ASD only a nd costs $400. 

For more information o n 
CONXPRT, contact: AISC 
Software, One East Wacker 
Dr., S uite 3100, Chicago, IL 
60601-2001 (312) 670-2400; fax 
312/670-5403. 

W
EBOPEN, which also is 
ma rke t e d by AISC 
Softwa re, received seven 

responses and a 3.64 ra t ing. The 
progr a m is based on the AlSC 
Design Guid e S teel a nd 
Co mpos ite Beams with Web 
Openings (which is included with 
the purchase of the software). It 
is designed to ena ble engi neers 
to qui ckl y a nd econom ica ll y 
design beam web openi ngs. An 
expedient tool, WEBOPEN uses 
state-of-the-art cri teri a and fea­
tures a clea r a nd logical da ta 
entry sys te m with ea sy to use 
color -cod ed input window s. 

• 

• 

• 
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Furthermore, it accesses a sha pe 
da tabase a llowing the selection 
of any W, S, or M sha pe for use 
in the design procedure. The pro­
gram was wri tten by pract icing 
e n g in ee r s a nd incorpor a t es 
expe rt design checks a nd warn· 
ing messages tha t enha nce the 
application of the AISC Design 
Guide to specific problems. Cost 
fo r the program is $495. 

For m ore information on 
WEBOPEN , c ontact: AISC 
Software, One Eas t Wacker 
D r., Suite 3 100, C hicago, IL 
60601-2001 (312) 670-2400; fax 
312/670·5403. 

AJniQue program that was 
o nl y me nti one d by one 
es ponden t but whi ch is 

expec t e d t o ge ne rate futur e 
interest as more structural engi­
n ee r s co n s ide r pa r t iall y 
r est r a ine d connect ion s is 
PRCONN from the RMR Design 
Group. According to its develop­
e r , the progr a m s upports t he 
a na lysis and design of noncom­
posite and composite (shored and 
unshored l beams having typical 
bo lt ed a nd/o r we lded con nec­
tions, e .g., flu sh and extended 
end plates, top and seat , s ingle 
or doubl e we b a ng les, h eader 
pl a t es, a nd s ing le pl a t es. 
Compos i te a nd noncompos ite 
connection options a lso include 
top a nd sea t or seat only com­
bined with the web connections , 
providing a libra ry of 36 connec­
ti o n t y pes. Th ese co nnect ion 
models a re based on a data base 
deve loped from labora tory tests 
and published research. Program 
screen and out put include: beam 
s tresses, conn ec ti on for ces 
(including bolt, weld , seat and 
concrete s la b/s tee l forces), a nd 
mome nt rot a ti on curves wit h 
superimposed constant a nd vari­
able load beam lines for the uni­
form a nd co nce ntra t e d loa d 
options. The $395 program a lso 
supports metric units. 

• 
F o r more information on 

PRC O ,contact: RMR 
Des ign Group, Inc. , 4421 E. 
Coronado Dr., Tucs on, AZ 
85718 (602) 577-2191. 

RAMSTEEL 
Asks: JJHow 
Much Time Do 
You Spend On 
These Tasks?" 

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

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

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

3D-DAY TRIAL AVAILABLE 

• Preparing 
calculations and 
creating framing 
plans. ."'1 ~ TM 

= 
S T E E 

INTEGRA TED ANAL YSIS, 
DESIGN AND DRAFTING OF 
STEEL BUIWINGS 

Ram Analysis 
5315 Avenida Encinas, 

Suite M, Carlsbad, CA 92008 
Tel 800-726-7789 
Fax 61 9-431-5214 

Structural E.ngineering Software 
BUY ONE, GET ONE- FREE!! 
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fREE DE~IO J)JSK 
250 Gr.:tphics Toolbo, For Steel Detailers 

Worl ... from a bar type menu. All dnnen\lons arc d.-.played In true 
fect, inchc ... . "1'(lccmh. Dc\clopcd by a .. teel dct .. ilcr. 

Oblique :lIld right lriangle~. circlc~. rectangular bracing. "IUlr., & coo­
ru.'Cliun\. non-n..oclangu lar bracing. welded bracing. camber. feci -inch cal­
cuhllor. bracing cnd cunncction ... . 

All O/l\Cn.'cn graphic ... No manual reference nccc".;ary. EGA mOllllor 
or bener ~ l .() ur greater 

Clcn-'i!{'\eJ S)stcms. 3599 Nina St., Ocea nside. CA 92056 
1 ·1IOO·722-29~5 (fax) 619-722-7356 

Images-3D 
20-30 Structural/ Finite Element Analysi\ 

Ea .. y 10 learn and UI,C A utomcsh Gener-liion 
Shear & Moment Dlagr.1Il1\ Sialic. Modal. Dynamic 
A ISC Code Ch(..",-'1.. Enforced Di"placcmcnb 
Large Problem .. to .11XX> Joinb P-<i Anal}')i~ 

COI11I>lctc Static Package - Only $795 
Cclc .. tia l Soflware. 2 150 Shattuck Avc .. Suite 1200. 

Berkeley. CA 9470-1 
Tel: 510-843-09771 Fax : 510-848-9849 

Fifly-nodc full funclion c\-aluation package for on ly $49.95 

Accurate Design 
A dc ... ign/dmfling ~e r\-ice bm,incss scrvic lIlg 

c nglllccr'i. contractor-. and fabricator .... 
Structural Mee l detailing by the ~heet or lump ... um 

Accurate Design 
8 11 Ayrau li Road 

Fairport . .Y .. 14450 
7 16/425-2634 

"Call now for a reasonab le price quote." 

Quulit) Manu~cmcnt Consultants 
P.O. " ox 572-425. lI ouston TX 

17131266-205~ Fax: 17131952-8806 
oA ISC Quailt)' Ccnification Con\ultation (program ... tiUU ... a'~"'imem. 

program dl'\'clopmcnt. program training) 
°AWS and ASMI.:. WPSlPQR Preparnlion 
- ISO 9(XX) t:on .. ultation and l.oy .. tcm <, laIU <, as')e!>!\mcnl 
·NDT COn\ultlltlon 
-('ode, and \ Iandanh 
Contact: Jamcs E. Campbell. A WS CWI. 8011101 

IQA Re,.:isterfll ISO 9000 Assessor. A0025 1 7 
ASNT-S~rr.TC· 1 A I...e' elill RT, UT. ~1T. PT 

GTSTRUDL 

'W version wi th In terac ti ve Graphics 
and Links to CAD syslcms 

Sialic. Non-Linear & Dynamic Analyses and 
Integrated Steel Deo;ign 

Curved steel Girder Bridge Module 

For informution canlaCI: Alex Krimotat at SC Solutions 
(415) 903-5050 

Slccl Inspl'Clion Ne" s: An Inrormational Digesl 
TI1I'. bi-monthly ncw~leuer keep ... )OU informed on quality and 

lIl\pcction i ...... uc ... for .. tcel -framed bui ldi ng .... Specification ... code .... 
quality cfllCria. In .. pcction and indu ... t!) practice ... arc dl"-Cu.,\Cd III a 

din.:ct ami pmclicaJ manner for the fabric .. ltor. erector. in ... pcctor. 
c n~ inccr. code offic ial. owner and contractor. 

Sub ... cript ion ratc,. ... : $36 per year; $60 for two yC<lr~ 
For morc informaltOIl or a sample i ...... uc: 

Sleel Structures Te-chnology Center. Inc., 
~0612 Village Oak>. ovi. ~148375 

phone: (3 13) 3-14-2910: fax (313) 344-29 11 
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HEWLETT-PA C KARD 
CompulerslPeripherals 

A complete line of u.'>Cd and refuml.,hcd liP l:qulpmcnt to rill al l )'our • 
computer nced ... ....a..<>er printc" . ..canncl"l. dl"'~ dri .. c ... , plullc ..... (Dl"'dflpro. 
Dmftma"(cr & Oc..,ignjcl). PC'\ and 9<XX) scric<, ",or~ Sl illlon ... are avadllblc 
for immediale delivery . Call our 10 11 free number for additional mforma-
tion and pricing. 

Ted Dasher & Associates 
~117 2nd A\enue South 
Birmingham. AI.. 35222 

800-638-4833 fax (205 ) 591-1108 

StruCAD*3D Educational Version $249 
Siructura l Anal ysis and Des ign with Finitc Elemcnl 

150 node, and 150 e lements 
AISC-ASD & LRFD. AC I-3 18 

Inlcrface to AUloCAD 
30 day money back guaranlce, 100% upgrade credit 

Zentech , Inc_ (713) 984-9171 
Fax (7 13) 984-9175 
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Info on steel publications and software is 
only a phone call away with AISC's new 
Information Fax Line. 

Simply call 1-800-644-2400 from 

any push-button phone. 

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

• manuals & supplements; 
• specifications & codes; 
• design guides; 
• technical & fabricator publications; 
• conference proceedings; 
• and AISC software. 

Wit bin minutes, the Information you 
requested, along with a handy order form, 

III be faxed to you. 

Y, can tbeD nil outtbe order form and 
lit to AlSC, or for faster results, you 

It. 

__ lIoD Fas Line. Tbe 

.... ltware. 





Rolls 
a 36-lnch 

Beam 
La~est 

Angle Roll 
in the Weste rn He misphere 

CAPACITIES TYPE A-36 STEEL 

10" x 10" x I' Angle Iron Leg Out and Leg In 
~ Solid Round Bar 
8' Solid Square Bar 
4" x 14' Flat Baron Flat (the easy wayl 
2'1.' x 12' Flat Bar on Edge (the hard way) 
16' Pipe and Tubing (square. round and rectangular) 
'E Beams and Channels 
12' Tees Stem In and Stem Out 

ctJ 
CHICAGO METAL 
ROLLED PRODUCTS COMPANY 
3715 South Rockwell. Chicago, llIinois 60632 

FOR INQUIRIES & ORDERS 

CALL 312-523-5757 



~
STANDARD MILL SHAPES-ROLLED TO YOUR SPECIFICATIONS' 

- '<COON I'm L'" """' Ml "'~ 'F '. 

ANGLE RINGS LEG OLJr .- INSIDE DIA 1... 1 1 10" . 10" . 1" Angle 

~ ANGLE RINGS LEG IN i OUTSIO{ DIA "i 2 r 10"x10" . 1" Angle 

FLAT BAR RINGS THE HARD WAY 

FLAT BAR RINGS THE EASY WAY 

SQUARE BAR RINGS 

BEAM RINGS THE EASY WAY 
(Y-Y Axis) 

BEAM RINGS THE HARD WAY 
(X-X Axis) 

CHANNEL RINGS FLANGES IN 

CHANNEL RINGS FLANGES OLJr 

CHANNEL RINGS THE HARD WAY 
(X-X Axis) 

TEE RINGS STEM IN 

TEE RINGS STEM OLJr 

TEE RINGS TEM UP 

ANGLE RINGS HEEL IN 

ANGLE RINGS HEEL 0lJf 

ANGLE RINGS HEEL UP 

SQUARE & RECTANGULAR TUBE 
RINGS 

ROUND TUBE & PIPE RINGS 

ROUND BAR RINGS 

f RAIL RINGS BALL IN 

RAIL RINGS BALL 0lJf 

~ RAIL RINGS BALL UP 

t- INSIDE OIA "' 
;=====~IN~S~ID£EDI~A~====~ 

INSIDE DIA 

OU' ~lot DIA 

INSIDE 01,0\ 

INSiDe O.A 

OU TSIDE DIA 

IN l OlA 

MEAN OIA 

IN510£ DIA 

I ' OU TSIDE DIA 

MUNDIA - - _ 

r---- INSIDE OIA 

6 
MEAN OIA 

MEAN 0tA 

OUI:)IOE. o.A 

_ INSIDE OIA -------1 

MEAN DlA I 

! ! 

3 12" . 2,,"" Flat 

4 14"x4" Flat 

5 8" x 8" Squa re 

6 36" . 210 Ib.l ft. Beam 

7 18" . 50 Ib./ ft. 8eam 

8 18" . 58 Ib./ft. Channel 

9 18" . 58 Ib'/ ft. Channel 

10 13" . 50 Ib.l ft. Channel 

11 12" . 81 Ib./ ft. Tee • 12 12" . 811b.l ft. Tee 

13 r 10.5" . 83 Ib ft. Tee 

14 

15 

16 

17 

18 

19 

20 

21 

22 

8/1 X 8" x 1" Angle 

8"x 8"x1" Angle 

8" x 8" x 1" Angle 

16" SquareTube 
20" . 8" Rectangular Tube 

14" Pipe 

9" Round Bar 

ASCE 100* Rail 
Bethlehem 175* Rail 

ASCE 100* Rail 
8ethlehem 175* Rail 

ASCE 100* Rail 
Bethlehem 175* Rai l 

• 
WE ALSO ROLL SPECIAL FORMED SHAPES AND EXTRUSIONS AND HAVE IN STOCK LEG OUT ANGLE RINGS FROM 3 TO 72 INSIDE DIAMETER 


