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the nomcnc: laNR: 
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Fastener Layouts 
for roof deck 
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Stitch Connector 

Welding Washer 
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productl lighter than n PIC (O.Olr). Do 
not UK w~ldinl w ... hcn on . ide laps. 

cidiJeD. _ ... --
~ Please circle # 33 

• 

• 



,-

• 

• 

Tailor-Made 
Beams speed repairs of 

nation's oldest steel bridge. 
Gateway Western Railway's bridge at 
Glasgow, MO. after the flood of July 1993. 

60 days after award; thanks to 140 tons of 
ARBED W44x335 Tailor-Made Beams. 

Consrr. Mgr.: Design Nine, Inc. St. Lou is, MO. Fabricator : Phoenix Steel, Inc., Eau Claire,WI. 
Photography: Dale Graham, Fayette, MO. Erector: SI. Louis Bridge Co .. Arnold, MO. 

Consulting Engineers: Modjeski & Masters, New Orleans, LA. 
Steel supplier: 140 tons of ARBED W44x16x335 rolled WTM (Tailor-Made) beams in ASTM A572JGr50, 

from the TradeARBED stock in Blytheville, AR. 

When you need Big Beams, Service and Quality; 
The name is ARBED. 

WfM (Tailor-Made) rolled beam are available in 24" through 44" and from 129 Ibs/ft through 798 Ibs/fr; in 
ASTM A36, A572, A709 with most sections available in ARBED's new HISTAR® Grade 65 (ASTM A913). 
Sectional properties are avai lab le on a free floppy disc (Lotus 1-2-3, Quamo Pro and ASCII versions for IBM, 
Excel for Macintosh) and the complete ARBED database is ready to use in the design software 
GTSTRUDL, ETABS, SAP90 and STAAD-Ill. 

HI STAR® is 3 registered II'-:tdc~mark or ARBED 

For complete information, availability, literature and floppy disc, 
• contact one of our TradeARBED offices at the following locations: 

• 825 Third Ave .• New York. NY 10022. (212) 486-9890, Fax (212) 355-2159, 

• 60 E. Sir Francis Drake Blvd., Suite 202, Larkspur. CA 94939 (415) 925-0100, Fax (415) 461 -1624/8257, 

• 390 Brant Street, Suite 300, Burlington, Ontario, Canada L7R 4J4. (905) 634-1400, Fax (905) 634-3536. 
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FEATURES 

15 STRUCTURAL STEEL SHAPE AVAILABILITY 
A listing of available shapes from the major 
producers of structural steel members and tubing 

24 RENOVATION REMEDIES STRUCTURAL HEADACHES 
Renovating a vintage 1917 concrete building with 
planar steel frames allowed Boston University to 
modernize a laboratory while adding additional 
space 

30 EXTERNAL BRACING PROVIDES SEISMlC SUPPORT 
The retrofit of a 1960s university building was 
economically accomplished with a system of 
external steel braces 

36 INDUSTRIAL REVOLUTION 

Not only did a former steam 
plant need to be reconfigured to 
accommodate the needs of a phar
maceutical research company, but it 45 
also had to be brought up to current 
seismic code. The story behind this 
project begins on page 36. 

An outdated, yet historic, steam plant proved the 
perfect new home for a pharmaceutical research 
company 

STRUCTURAL ENGINEERING SOFI'WARE SURVEY 
More than 400 structural engineers rated 21 
computer programs 

Modern Steel Construtlion (Volume 35, 
Number I). ISSN 0026·8445. Published 
monthly by the American Institute of Steel 
Construdion. Inc .• (A lSO, One East Wacker 
Dr., Suite 3 100, Chicago, IL 60601-2001. 

Advertising offic(':Facinelli Media Sales, 
2400 E. Devon Ave., Suite 257, Des Plaines, 
IL 606 18 (708) 699-6049. 

Subscription price: 
Within the U.S.-sing le issues $3; 

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

I year $36; 3 years $100. 

Postmaster: Please send address changes to 
Modern SI<'e1 Construction, One East 
Wacker Dr .. Suite 3100, Chicago, Il 60601· 
2001. 

Second class postage paid at Chicago, Il and 
at additional mai ling offices. 
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Computerized Structural Engineering 
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Experience STAAD - III 
"Concurrent Engineering" on DOSlWindows/UnixlNT 

Welcome to tomorrow in Computerized Structural Engineering . The late,t release of 
STAAD- III. based on the principle" of "Concurrent Engineering". is redefining the way you 
engineer your structu re. Whether you are on DOS_ WJ NDO W. UN JX. or NT . STAAD-JJJ is 
guaranteed to enha nce the performance and productivity to a who le new leve l. 

STAAO-III, from Aesearch Engineers , is an 
acknowledged world leader in structural software . 
State·of·the-art StaticlDynamlcl Nonlinear analysis, 
Innovative finite element techniques , comprehensive 
SteeliConcretelTlmber design , powerful graphics and 
seamless CAD integration have always been our 
forte . Our deep rooted A & 0 base , spread over four 
continents , and our association WIth the world 's 
leading institutions . have resulted in a solId 
technological foundation for STAAO-ili. 

Today's STAAO-III , brings you the latest in modern 
Computer Aided Engineering . Based on the 
principles of "concurrent engineering", it uniftes 
leading-edge graphics and vIsualization techOlques 
with proven and time tested analysis/design . A live 
and unified associative data base provIdes seamless 
integration across all mission critical applications , 
from concept deSign and analysis to detail design , 
simulation and visualizations. Today's STAAD-III - a 
productiVity concept for tomorrow. 

With over 10,000 install ations. more than 30.000 engineers worldwide re ly on 
STAAD-Ill for the ~t ate-of-the-art in technology. 

Experience tomorrow today - experiellce STAAD-Ill 
• 22700 Savi Ranch Pkwy .. Yorba Linda , CA 92687 

Research EngIneers, Inc. Tel: (7t41974-25oo Fax. (7t4) 974-477t Toll Free: (800) FOR-RESE 

• USA • UK • GERMANY • FRANCE • CANADA • JAPAN • KOREA • NORWAY • TAIWAN • INDIA 
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Qualified Optimism 
FOR THE PAST FEW YEARS, JANUARY HAS BEEN A PRETTY DEPRESSING 

TIME OF THE YEAR FOR ME. I guess it's been a combination of 
post-Christmas blahs, the awful Chicago winters and a 

depressed construction market. But 1995 is shaping up to be quite 
different, and not just becau e I'm lookjng forward to my upcoming 
nuptials. In addition to my personal pleasure, this is the first time 
since the end of the boom years of the late 1980s that I've heard any
one express optimism about the non-residential construction market. 

The buzz started, at least for me, a few months ago at a 
Peddinghaus open house. Big pieces of fabrication equipment (these 
things cost in the hundreds of thousands of dollars) were selling
well, maybe not like hot cakes, but at a rate no one had seen for at 
least several years. A couple of large fabricators were in the office not 
too long afterward, and they actually had some smiles on their faces. 
And to top it all off, not once, not twice, but three times in the past 
month I've spoken with engineers about writing articles on interest
ing projects and have been told that they were too busy with new 
work to talk about their old stuff. 

Okay, I know we're not taking about a return to 1989 levels. But I 
firmly believe we're over the hump. Not only is the amount of work 
available increasing, but the number of firms out there competing for 
it has decreased . 

However, the market is still going to remain incredibly competitive 
and I don't think we're finished with the current industry-wide 
shakeout. There are still some weak firms that are likely to close 
their doors in the coming months. 

The question, then, is what can firms do to make sure they're on 
soHd footing? Whether you're a fabricator or an engineer, the answer 
is the same: stay current. For fabricators, this means making sure 
your plant's equipment and software is state-of-the-art. While it may 
look like an expensive investment now, it will payoff in the long run. 
For engineers, it means investing the time to stay current with up-to
date design practice (such as LRFD, eccentrically braced connections, 
partially restrained composite design , and cutting edge design & 
analysis software). 

It also means investing the time and money in continuing educa
tion. AISC offers seminars, breakfast meetings and an annual confer
ence (this May in San Antonio). Likewise, ASCE, local fabrication 
groups, and local engineering associations offer continuing education 
opportunjties. And lastly, consider subscribing to one or more jour
nals-and reading them. Perhaps the best-and most practical-of 
the bunch is AISC's quarterly Engineering Journal. Coming up in the 
first quarter of 1995, for example, are articles on: Practica.l 
Approaches to Mill Building Columns Subjected to Heavy Crane 
Loads; A Practical Approach to the Leaning Column ; and Geometrical 
and Mechanical Properties of Large Rolled Steel Angles . A one-year 
subscription costs only $18 ($24 outside the U.S.) or $45 for three 
years. To receive a subscription, send a check to AISC, P.O. Box 
806276, Chicago, IL 60680. 8M 
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How to get 
from here 

Estimating \lodule 

to here. 

-

Englneenng. Analysis 
and Design "odule 

I 

Detailing "odule 

- . 
ProdUCllon Control 

"odule 

eN Interrace 
Module 

Design Data's SDS/2 Steel Fabrication System 
SDS 12 gives you the flexibility to integrate all aspects of your business with one 

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

For more information about SDS/ 2. 
information management in the steel 
industry or future product demon
strations caU 800-443-0782. 
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New Plans and Software for ···············Sh rt S •••••• •••• 0 - pan 
•••••• • ••••• Steel Bridges ••••• ••• • 

• ••••• ••••• •••• ••••••• 
This Short-Span Steel Bridge Package con
tains more than 1,100 predesigned steel superstructures 
with details, plus user friendly, PC compatible software, 
that will bring you quick, efficient solutions to many 
simple-span non-skewed bridges. 

The plans tabulate the design of bridges that are 20 feet to 
120 feet long in five foot increments for 24, 28, 34, 40 and 
44 foot roadway widths. The software provides back-up 
calculations to the pre-designs and allows the engineer to 
custom design, code check or rate the bridge. 

The package was developed by Dr. S. Taavoni, PE, of 
Kennedy Porter & Associates for the American Iron and 
Steel Institute in collaboration with AISC Marketing, Inc. 
Sponsors of the package include Bethlehem Steel 
Corporation, Inland Steel Industries, Lukens Steel Co., 
and U. S. Steel. 

Please send me: 
D Information about the AISI Short-Span Steel Bridge Package. 
D A copy of the AISI Short-Span Steel Bridge Package 

(payment enclosed). 

Ship Short-Span Bridge Package to: 
Name __________________________________ __ 

Company ________________________________ __ 

Address ________________________________ _ 

City _______________ State ______ ZiP _____ __ 

Phone' __________________ Fax ______________ _ 

FAX: 202-463-6573 or 
MAIL: American Iron and Steel Institute 

110117th St. , NW 
Washington , D. C. 20036 

TEL: 202-452-7140 

With AISI's new comprehensive short
span steel bridge package designers can 
minimize design time and project cost. 
Quickly explore design and detail options 
for: 

• Welded plate girders with unstlffened and 
partially stiffened webs 

• Rolled beams with and without cover 
plates for compoSite and non-composite 
construction 

• Normal and lightweight concrete deck 

• Elastomeric bearings 

• JOlntiess and conventional abutment 
infomnation 

• Crash tested Jersey barrier 

• Tables of reactions, moments and 
deflections 

• Table of quantities for each design 
(structural steel, rebar and concrete) 

• AASHTO's Load factor Design 

• HS25 Uve Load 

• Over 150 11" x 17" design and detail 
sheets 

• Much more!!! 

Order Form 

Short-Span Bridge Package_@$150 = S 

Additional shipping and handling will be added for 
orders outside the U. s. 
o Check o Visa o Mastercard 

(payable to AISI) 

Cardholder Name, _____________________ _ 

Card Number __________________________ _ 

Expiration Date ________________________ __ 

Signature ____________________________ __ 
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S TEE L NTERCHANGE 

Steel Interchange is an open forum for Modern Steel 
Construction readers to exchange useful and practical profes
sional ideas and information on all phases of steel building and 
bridge construction. Opinions and suggestions are welcome on 
any subject covered in this magazine. If you have a Question or 
problem that your fellow reade rs might help you to solve. please 
forward it to Modem Steel Construction . At the same time, feel 
free to respond to any of lhe questions that you have read here. 
Please send them to: 

Steel Interchange 
Modern Steel Construction 

One East Wacker Dr., Suite 3100 
Chicago, IL 60601·2001 

The following responses from previous Steel 
Interchange columns have been received: 

In what instances, if any, and under what 
criteria can the attachment of grating with 
mechanical fasteners be used to provide lat
eral bracing to the compression flange of the 
members supporting the grating in applica
tions such as walkways and catwalks? 

Our company manufactures industrial grade 
fiberglass grating for walkways and cat
walks su pported by all medias, i.e. steel, alu

minum, stainless stee l, timber, and fiberglass 
beams. Weight reduction is very critical for this 
type of application, and eliminating cross beams is 
quite common. 

Although design criteria for this type of applica
tion is limited , two parameters used for design are: 

1. The type of mechanical fasteners used - must 
be capable to resist cross movement and/or twist
ing of the compression flange. When tightened, the 
clamping action should produce the proper friction 
between grating and beam. 

2. Use L, = maximum unbraced length of the 
compression flange or 2'-0" maximum to deternline 
fastener spacing. 

These two general rules seem to satisfy both the 
fastening requirements for the grating and lateral 
support for the compression flange. 
Richard L. Cole, P.E. 
Aligned Fiber Composites 
Chatfield, MN 

Serviceability is a particular concern for 
crane systems in industrial buildings but is 
not clearly covered in the standa,'d code lit
erature_ What are deflection limits for crane 
runway systems? 

Th e r eferences given in a prev iou s Steel 
Interchange column are mainly concerned 
with cranes and hoisting equipment. If some

one is interested in industry standard references 
for allowable crane runway deflections, the follow-

Answers and/or questions should be typewritten and double
spaced. Submittals that have been prepared by word-processing 
are appreciated on com puter diskette <either 3S a Wordperfect 
file or in ASCII format.l. 

The opinions expressed in Sleellntercliange do not necessar
ily represent an official pos ition of the American Institute of 
Steel Construction. Inc. and have not. been reviewed. It is recog
nized t.hat the design of st ructu res is within the scope and 
expertise of a competent li censed structural engineer. architect 
or oLher licensed professional for the applicAt.ion of principals to 
a particular structure. 

Information on ordering AISC publications ment ioned in 
this article can be obtained by calling AISC at 3 121670-2400 ext. 
433. 

ing are more appropriate: 
- Fisher and Buettner, Industrial Buildings -
Roofs to Column Anchorage, Design Guide 7, 
AlSC, 1993. 
- Guide for the Design and Construction of 
Mill Buildings, Technical Report No. 13 , 
Association of Iron and Steel Engineers , 
Pittsburgh, PA, 1979. 
- Merritt, F. S., Structural Steel Designers 
Handbook, McGraw-Hili Book Co., New York, 
1972. 
- Gaylord, E. H . Jr . and C. N . Gaylord , 
Structuretl Engineering Handbook , 2nd 
Edition , McGraw-Hili Book Co., New York, 
1972. 
Gary J. Davis, P.E. 
Phoenix Engineering Services 
South Milwaukee, WI 

Specifications currently exist which 
require minimum pretensioning loads for slip 
critical connections. There is, however, no 
guidance regarding mjnimum pre-loading of 
anchor bolts which occur at column bases. 
While in most situations thjs issue is academ
ic since the anchor bolt nut and thread pro
jection are below the plane of the concrete 
slab on grade and are eventually embedded 
in concrete at the slab isolation joint, there 
are instances where the nut and th"ead P"o
jection remain exposed. Is tightening the nut 
to "snug tight" and tack welding the nut to 
the bolt thread the only solution in prevent
ing the nut from backing off? 

Snug tightening and tack welding the nuts is 
not the on ly solution to prevent the nuts from 
backing off. We have s pec ifi ed A449 high 

strength anchor bolts (tensile strength = 105 to 120 
ksi ) instead of the ordinary A36 anchor bolts when 
the structure is subject to fatigue loading. 

We pretension the bolt to develop 70 percent of 
the specified minimum tensile strength of the bolt. 
The bolt is greased with bond breaker all the way to 
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its end to permit stretching of the bolt while ten
sioning. The tension is developed into the footing 
by an adequately designed heavy plate at the bot
tom of the bolt. To furth er prevent th e nut from 
loosenjng ( which is not likely to occur for a proper
ly pretensioned bolt), a lock nut or Pal nut can be 
added to secure the nut afte\" pretensioning. 

We used th e A449 anchor bolts for a 160' ta ll 
steel t ubular tower that supports a 600 kW wind 
turbine unit. The tower was des igned to meet the 
UBC and Eurocode 3 Fa tigue Provisions. Eurocode 
3, Chapter 9, Fatigue, specifies an extremely low 
stress range for an ordinary anchor bolt without 
preloading (the lowest stress range category in the 
Eurocode). The use of high strength anchor bolts 
with preloading is appa rently the common pract ice 
in Europe when the fatigue strength is critica l in 
the structura l design . 
David L. Koo, C.E. 
Warren A Minner & Associates 
Bakersfield, CA 

New Questions 

Listed below are questions that we wo uld like 
t he readers to answer or discuss. 

If you have an answer or suggestion please send 
it to the Steel Interchange Editor, Modern Steel Co 
nstruction , One East Wacker Dr., Sui te 3100, Chic 
ago, IL 60601-200l. 

Ques tions a nd res ponses will be printed in 
future editions of Steel Interchange. Al so, if you 
have a questi on or problem that r eaders might 
he lp solve, send these to the S tee l Inte rch ange 
Editor . 

In tbe partial plan sbown (top & middle), 
eacb of the tube beams is to be moment con
nected to tbe tube column by welding. All 
steel is exposed to view of pedestrian traffic, 
but is protected from the elements. What is 
an economical procedure for making the 
joints? 
William Dy/,er 
Naperville, IT.. 

How is the L5 x 3 1/ 2 x 1/, angle shown in the 
figure (bottom right) designed? The angle is 
used as a rail guide for a roll-up door and is 
bolted to other steel members 12" on center. 
Glenn Whritenoltr 
Bechtel Savannnah River, Inc. 
Augusta, GA 
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• 1995 
National Steel 
Construction 
Conference 

San Antonio May 17-19 

Don't miss the paramount conference for the 
structural steel design & construction community! 

, 
.~ 

Mark 
Holland, 
chief 
engineer, 
Paxton & 
Vierling 
Shiel: If you 
can only 
attend one 

conference this year, make it AISC's 
National Steel Conslruction 
Conference. If you have anything to 
do with the design, construction or 
fabrication of steel structures, this 
conference will provide practical infor
mation that will enhance your profes
sional capabilities. Typical of the 
material presented at the NSCC was 
my paper last year on Lean 
Engineering, which presented infor
mation on how to accomplish more 
with fewer resources-a reality faced 
by many firms today. I also gained 
valuable Insight from many of the 
other speakers, such as Geoffrey 
Kulak on bolting, Orner Blodgett on 
welding, and Larry Griffis on compos
ite design and wind load serviceability 
issues. And this year I'm looking for
ward to hearing Eric Kline talking 
about avoiding field painting prob

Jim Notch speaking on reduc
structural steel costs, and Don 

Sherman on new developments in the 
use 01 structural tubes. 

The ideal show for: 

• Structural Engineers 

• Fabricators 

• Construction Managers 

• Steel Erectors 

• Architects 

r---------------- - ---------------
Yes, I want more information on the National Steel 
Construction Conference. Please immediately send 
me your 12-page information and registration kit. 

Mail this card to A/SC or fax at 312/670-5403. 

name: 

company: _____________ __ 

street address: ___________ _ 

city/state/zip: ___________ _ 

telephone: ____________ _ 

fax: 



1995 National Steel 
Construction Conference 

San Antonio May 17-19 

• 
Seminars For The Fabricated Structural Steel Design & Construction Community: 

• Reducing structural steel costs 

• Interpreting the Mexican market 

• New concepts in industrial building 
design 

• Weldability, fracture mechanics, and 
metallurgy 

• Seismic design solutions after the 
Northridge Earthquake 

• Connections for hollow structural 
sections 

• Protecting your firm from lawsuits 

• Effective project specifications 

• Inspection of welded and bolted 
joints 

• Economical painting 

• Avoiding painting system failures 

• OSHA training for fabricators 

• EPA legislation 

• Improving plant performance 

• Fabricating steel tubes 

• Fabrication equipment & methods 

• Flame straightening technology 

• Team building & partnering 

• Constructability issues 

• Bar coding for material 
management 

• Total quality management 

-------------------------------~, 

Place 

Stamp 

Here 

I 
I 
I 
I 
I 
I 
I 
I 

Mark your 
calendar now! 

Registration $270 for 

• 

I AISC members ($320 for 

American Institute of Steel Construction 
One East Wacker Dr., Suite 3100 
Chicago, IL 60601 -2001 
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non-members) for three-

day conference and trade 

show. 

Contact AISC at: • 3121670-2400 





STEEL NEWS 

IN 
MEMORY 

By Mark V. Holland, 
Chief Engineer, Paxton & 

Vierling Steel Co. 

I n October, John D. Griffiths, 
P.E., former AISC regional 
engineer and most recently a 

vice president of engineering at 
AlSC·member Paxton & Vierling 
Steel Co., passed away. 

His contribution to the indus
try cannot be measured in the 
papers he wrote or the times he 
spoke. Nor on his recent contri
butions, such as helping to devel
op the modern format of the lat
est AISC Specifications and 
Manuals. John's greatest contri
bution was his passion for his 
lifc's work during his more than 
five-decade car er. 

He came from an age when an 
engineer would sign in at a hotel 
and put behind their name 
"P.E.". It always saddened him 
to see engineers use disclaimers 
and approver notes in an 
attempt to dilute their responsi
bility. John would always get 
annoyed by engineers who tried 
to over-complicate the behavior 
of steel One of his favorite ques
tions for thcm was to ask them, 
through examples, to exp lain 
how adding stiffness to a frame 
could cause it to collapse. 

I was one of the lucky young 
engineers who was able to work 
under John's tutelage. I remem
ber once computing the shear 
centcr of an odd shape. After 
several hours and many pages of 
triple integrals, I proudly 
showed John my work. With only 
a few lines of simple calcula
tions, he approximated my 
answer closer than any shop tol
erance would require. What the 
steel industry will be missing, 
with the passing of John and of 
men like him, is this practical, 
accurate and simple understand
ing of the behavior of steel. 

"INNOVATIVE PRACTICES IN STRUCTURAL 

STEEl" VIDEO Now AVAILABLE 

Though issued too late for 
Christmas, structural 
engineers, fab r icato rs and 

others involved with t he design, 
fabrication or construction of 
steel-framed bui ldings can give 
themselves a late present by 
purchasing a video-tape version 
of AISC's popular "Innovative 
Practices In Structural Stee\." 

The four-tape series includes 
information on the latest 
advances in structural engineer
ing sofl.ware; an overview of the 
changes in the 1993 Load and 
Resistance Factor Design 
(LRFD> Specification; NEHRP 
seismic provisions; semi~ r igid 
composite connections, and a 
look at recent changes in the 
steel industry and how they 
affect designers and contractors. 

An overview of future techno
logical developments, such as the 
automated erection system being 
developed at ATLSS Labor
atories, a lso is presented. 

Filmed during the Chicago 
seminar last year, featured 
speakers are: Raymond H .R . 
Tide, former AlSC regional engi
neers and currently a senior con
sultant with Wiss Janney 
Elstner in orthbrook, 1L; Steve 
Schneider, Ph .D., an assistant 
professor at the University of 
Ill inois; Gus Bergsma with Ram 
Analysis; Robert Lorenz, AlSC 
director of education and train
ing; and An dy Johnson, vice 
president of AISC Marketing, 
Inc. 

Cost of the video package is 
only $75 plus $5 for shipping & 
handling {additional sets of 
handouts are available for $15 
each>. I n addition to the four 
videotapes, the package includes 
the full set of handouts from the 
lecture. Included are: a copy of 
the LRFD Specification; an intro
ductory booklet presenting an 
overview of t he Specification; 
"Interim Guidelines for Repair of 
Steel Moment Frames & Dcsign 
of New Connections in High 
Seismic Zones"; NEHRP reCOrn-

mended seismic provisions; and 
a two-booklet set of lecture notes 
featuring copies of slides pre
sented du ring the seminar. 

To or der, send a check to: 
AlSC Ma rketing, Inc., P.O. Box 
806286, Chicago, IL 60680-4124 
or fax an order (pleasc include 
your Visa or Mastercard account 
number along with an expiration 
date) to: 3121670-5403. 

CORRESPON DENCE 

(From time-to-time, AISC 
receives questions of a non-tech
nical nature. When these ques
tions are of general interest, they 
are printed in Modern Steel 
Construction.) 

0: May an AlS C Certified 
GJiegory II or 111 plant certify 
another steel fabricator to be 
AlS C Certified to fabricat e 
structural steel members? 

A: o. If a contract requires 
AlSC certification of a fabrica
tion shop, the subcontractor's 
shop also must be certified by 
AlSC. This ccrtification can only 
be issued by AlSC aft.er submit
tal of the proper app licat ion 
materia l and a sat isfacto ry 
review. 

However, if the contract does 
not specifically call for AISC cer
tification, th n certified fabrica
tors can qualify all of their sub
contractors and suppliers , 
including detailers, steel suppli
ers and subcontract fabricators. 
How this qualification is done is 
up to the fabricator, except that 
any qualifications required by 
the contract must be cxtended to 
the subcontractor. 

- Tom Schlafly, 
AlSC Director of 

Fabricating Operations 
& Standards 
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STEEL NEWS 

NATIONAL STEEl CONSTRUCTION CONFERENCE EXPANDS SCOPE 

I N ADDITION TO ITS TRADITIONAL 
AUDIENCE OF STRUCTURAL 
ENGINEERS AND FABR ICATORS, 

AlSC's National Steel Construct
ion Conference is opening its 
doors to construction managers 
in 1995. The conference, sched
uled for May 17-19 in San 
Antonio, TX, will featu re four 
professional tracks: Construction 
Management; Steel Fabrication; 
Structural Engin eering; and 
Engineering Management. In 
addition, the conference will 
include a product exhibition with 
nearly 100 booths. 

"We wanted to expand the 
conference to involve more of the 
construction industry: explained 
Franklin B. Davis, chairman of 
the AlSC NSCC Committee and 
president of Precise Fabricating. 
"It's an exciting change that will 
put more life and spirit into the 
program." 

While seminars are assigned 
to a specific track, show organiz
ers stressed that there is no 
additional charge for crossing 
from one track to another. 
Registration for the show costs 
$320 ($270 for AISC members) 
and includes admission to all 
seminars and general sessions, 
as well as the trade show. To 
receive a registration packet, 
write AISC, One East Wacker 
Dr., Suite 3100, Chicago, IL 
60601-2001 or call 3121670-2400. 

Speakers this year include: 
• Duane Miller (Lincoln 

Electric Co.) on welding 
inspections; 

• Jim Scotti (Brown and 
Root) and Peter Van 
Nort (H.B. Zachry) on 
team building/partner
ing; 

• David Harwell (Central 
Texas Iron Works) on bar 
coding; 

• J .J . Suarez (Belcan ) on 
quality management; 

• Eric S. lGine (KTA
Tator) and David Boyd 
(The Vulcan Group) on 
paintings and coatings; 

• Ken Lee <Goldberg and 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Simpson) on recent EPA 
legislation; 
Buck Rogers (Controlled 
Automation) on preven
tative maintenance; 
Jim Blackburn (Vernon 
Tool Co.) on hollow struc
tural section fabrication; 
Tom Webb (Fibre-Metal 
Products Co.), Joe 
Derkitch (National 
Research ) and James 
Morton on new develop
ments in fabrication 
equipment and methods. 
R. Richard Avent 
(Louisiana State 
University) on flame 
straightening technology; 
Holley Fisk, Phil Fortune 
and Tag Wilson on how 
to protect your firm from 
lawsuits; 
Donald Buettner 
(Computerized 
Structural Design) on 
steel erection awareness; 
Bob Shaw (Steel 
Structures Technology 
Center), A.J. Julicher, 
and John T. Holcomb 
(Berlin Steel Co.) on the 
inspection of welded and 
bolted joints; 
Jim Notch (Notch & 
Associates); John Nagel 
(AFCO) and Jim Neil on 
reducing structural steel 
costs; 
Enrique Martinez 
Romero and Cados L. 
Ramos on steel construc
tion in Mexico; 
Jim Rowland (Bethlehem 
Steel) on industrial 
buildings; 
Stan Rolfe (University of 
Kansas), John Bell 
(Nucor), and Peter 
Wright (Chaparral Steel 
Co.) on what structural 
engineers need to know 
about fracture mechan
ics, metallurgy and weld
ability; 
Michael Engelhardt 
(University of Texas); 
Tom Sabol (Englekirk & 

Sabol); and Jim Malley 
(Degenkolb Associates) 
on research applications 
of from the Northridge 
Earthquake; 

• R.M. Korol (McMaster 
University) and Donald 
Sherman ( University of 
Wisconsin ) on new devel
opments in using struc
tural tubes. 

In addition, sessions will be 
held on: constructability issues 
for contractors; new OSHA legis
lation and its effect on fabrica
tors and erectors; and effective 
project specifications for fabrica
tors and engineers. And, of 
course, the 1995 T.R. Higgins 
lecture will be presented. As was 
the case in previous years, con
tinuing education credits (CEUs) 
will be given for the conference. 

In addition to the educational 
value of the seminars, the con
ference is an ideal place to meet 
colleagues as well as many world 
renowned experts on steel design 
and fabrication. 

Engineers, fabricators and 
contractors also will benefit from 
the extensive trade show. In the 
past, exhibitors have included 
manufacturers of: fabricating 
equipment; bolts; fasteners; 
paints and coatings; joists; and 
computer software for engineers, 
fabricators and detailers. This 
year, more than 60 exhibitors 
are expected. 

Conference co-sponsors inc
lude : American Galvanizers 
Association; AISI; ASCE; AWl, 
AWS , Canadian Institute of 
Steel Construction; Construction 
Industry Institute ; Council of 
American Structural Engineers; 
Edison Welding Institute; Mexi
can Institute of Steel Construct
ion; NEA; NISD; SOl; SJI; Steel 
Plate Fabricators Association; 
Steel Service Center Institute; 
Steel Structures Painting Coun
cil; Steel Tube Institute of North 
America; Structural Engineers 
Association of Texas; and Texas 
Structural Steel Institute. 
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Material HlJOdling Equipment 
MechanICal tubtng IS an Integral part 
of many rack systems 

Shopping Carts 
MechanICal tubmg can be plated 
or powder coat pamted. 

United TerminaVChlcago, IL 
HI-Y 50 /5 commonly used m 
construction applicatIOns. 

The Widest Ranae of Products ... we produce 
multiple products .. . ~ructural tubing ... HI-Y 50 structural 
pipe ... mechanical tubing . Our size range is so expansive, 
you can consolidate your purchasing. UNR-Leavitt , the 
"Tube People", offers professional salespeople ... techn ical 
services ... documented quality assurance. You can also 
add convenience to the list since UNR-Leavitt products 
are available through your local steel service center. It's 
simple ... UNR-Leavitt is an industry leader because we 
put our customers first. 

c!9 
GENERAL OFFICES 
1717 W • 15th ST . CHICAGO,IL 60643 
PHONE 312·239-nOO OR 
1-8O().L-E·A·V-I-T·T 
FAX; 312·239-1023 

-........ --,.UNR 
" Leavitt UNR-LEAVITT 

CHICAGO, ILLINOIS 
UNA·LEAVITT 

A DIVIS/on of UNR Industnes, Inc BlUE ISlAND. IUlNOIS 

Please circle # 79 

Household Furniture 
Unique desl(}ns can be actlleved 
through the use of mechanICal 
tubing 

ASTMA513 TYPES I & 1/ 
M~CHANlCAl TUBING . ASTM 
A5OOGRADESA, BANDC 
STRUCTURAL TUBING ' HI·Y so 
STRUCTURAL PIPE ' HSLA 
STRUCTURAL. TUBING • ROPS 
• RACK TUBING · ocm 
~(UNTESTEO) ' SUES 
SQUARES A.ND EOUIVN.ENT 
RECTANGLES lIT x fIT TO 
ler x W ROUNDS MI'TO 
123/4' · WALL THICKNESSES 
0'6' (26 ~) TO socr (lIT) 

Our people 
make the 
difference 

UNR·LEAVITT 
HAMMOND. INDIANA 

UNR·LEAVITT 
MADISON, MISSISSIPPI 
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Pri ncipal Producers Of Structural Shapes 
B. Bethlehem Struct. Prod. J. J&L Structural Inc. R. Roanoke Stccl U. Nucor Steel • C. Chaparral Steel M. SMI Steel Inc. S.North Star Steel W. o rthwestc rn Steel & Wire 
F. Flo rida Steel Corp . Nucor- Yamato Steel T. TradeARBED Y. Bayou Steel Corp. 
I. British Steel 

Section Nominal Producer ~tion aminal Producer 
Weight Per Ft. b. Code Weight Per Ft. b, Code 

W44 x 230.262.290335 .... 16 ............ T W27 x 132* .......................... 10 ............ 1 
84. 94, 102. 

W40x 431 ..... ..... ................. 16 ............ T 114. 129 ................... 10 .. .......... 8 • I. N. T. W 
397· .......................... 16 ............ N 
372 .............. ............. 16 ............ T W24 x 335. 408. 492 ........... 12.75 ....... T 
362 .324' ................ 16 .. .. .. ...... N 306 .... .. ........ .. ........... 12.75 ....... N 
321 .. .. ..................... 16 .... ........ T 279 ................ .. ......... 12.75 .... ... 1. N. T 
297 ........................... 16 ............ N 250 ........................... 12.75 .. .... . 8 . I. N 
199.215. 249. 277 ... 16 ............ N. T 229 ........................... 12.75 .... ... 8 . I, N, T, W 
174 ........................... 16 .......... .. T 207 ...... " .. "" .. """" ... 12.75 .... .. . B. N. W 

W40x 278. 331 ........ " .. """.12 ... " .. " ... T 104. 117. 131. 

211. 235. 264 .. .. ....... 12 ...... " .... 8 . I. T 146. 162, 176. 192 ". 12.75 """.8 , I. N. T. W 

183 .. .. .. ........ .. .. ......... 12 .... "" .... 8 . I. N. T W24x 100'. 120'. 160' ...... 12 ............ N 
149. 167 .......... ......... 12 .. .. ........ 8 . I. N, T 

W36x 
W24 x 103 ...... "" .. " .. """"".9 """ ........ B, N. W 

439. 527. 650. 798 ... 16.5 ......... T 84 . 94 .. " .......... ...... ... 9 ...... ........ B. I. N. W 
393 """ ..................... 16.5 ......... 8 . N. T 68, 76 .. " ........ "" .. "".9 "" .. .. ...... B. C. I. N. W 
230. 245. 260. 280. 56*. 61' ...... " .. """",,9 " .. "" ...... N 
300.32 .359 ............ 16.5 "" ..... 8 . I, N. T 

W36x 256 ..................... """12,, .......... 8 . I. N 
W24 x 55. 62 .. "" .............. .. . 7 .......... .... 8 . C. 1. N. W 

232 " ......................... 12 ........ ""B. I. N 
W21 x 182. 201 .... """""" ... 12.25 .. .. .. . 1 135. 150, 160. 170. 

1 2. 194. 210 "" ... " .. 12" ....... ".8 . I. N. T 101. Ill. 122. 
132. 147, 166 .. " .. " .. 12.25 .. .... . B. I. N. W • 

W33 x 387 "" """" ...... .. .... .. 15. 7 5 ...... . W21 x 83. 93 .. " ................ ".8.25 """".8 . 1. N. W 
318. 354. 201 . 221 . 62.68.73 .. .... ........ .. . 8.25 .. .... ... 8. C. I. N. W 
241 . 263. 291 .. ...... ". 15.75 "" ... 8 . N, T 48', 55·"" .............. .. 8.25 .. ...... . N 

W33x 118. 130. W21 x 44.50.57 ...... ........ ... 6.5 ...... ..... 8 . C. I. N. W 
141 . 152. 169 ...... ..... 11.5 ......... B. I. N. T 

W18 x 258, 283. 311 """ ..... 11..""" .... 8 
W30x 357' . 391.. ...... .......... 15 ............ N 175. 192. 211. 234 ... 1\.. "" .. " .. B 

261. 292. 326 " ......... 15 ........ ",,8 . 1. N. T 130. 143. 158 ........... l1 ...... " .. " B. N. W 
284 ... ..... .................. 15 .... .. ...... 1 

130· .......... .... .. .. .... .. .. 11 .. .. ........ N 173. 191. 211.235 .. . 15 .. .. ........ 8 . I. N. T WI8 x 
76. 86.97. 

W30x 99. 108. 116. 124. 106. 119 .. .. ........ ... .... 11 """ .... " B. N. W 
132. 148 " ................. 10.5 .... .. ... 8 . I. N. T 

W18x 65, 71 .. " .......... "" .. ... 7.5 .... .. .. ... B. I. N. W W30x 90 ........ " .. "" .. "" .. "". 10.5 ......... 8 . N 
50. 65. 60 .. " .. "" .. "".7.5 .. """".8. C. I. N. W 

W27x 539 " ...... .. .. ............... 14 ............ 1 W18 x 35.40. 46 ................. 6 ........ "" .. 8 . C. I. N, W 
368 ................ .. .. "" ... 14 "" .... " .. 1, N 
336 "" .. " ........ .... ...... 14 .. ...... .... N 
307 ............ "" .. """". 14 .. """",,1, N. T 

W16x 67. 77. 89. 100 """". 10.25 ....... 8 . N, W 

281 .......................... 14 .... ... ..... N W16x 57 """"""" .. """" .. ".7 """""",, 8 . I. N, W 
258 .. .. .. " .. "" .. "" .. "". 14 .. " ........ 1. N. T 36. 40. 45. 50 ........... 7 .... .... ...... 8, C. I. N, W 
235 .... .. .. .. .... " .. " .. " ... 14 " ........ ,,1. N 

W16 x 26. 31 .. " ................... 5.5 ........... 8 . C. I. N. W 146. 161. 178. 
194.217 ................... 14 .. .. ........ 8 , 1. N. T 

'\Joles: MaXimum lengths 01 shapes obtained vary with produ<.{'r, l)ul lypicaU y range Irom 60 it 10 71) II . l l'"HIIl" up 10 1 (X) II aft' • o1v.l ilable for certam shapes. Ple,lsc consult individual producers for length requir('menls . 
• ShllpN: not <:orrenl ly listed in Manual of S/f'f'1 Comtrllctlo n 
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Principal Producers Of Structural Shapes 
B. Beth lehem Struct. Prod. J. J&L Structura l Inc. R. Roanoke Stee l U. Nucor Steel 
C. Chaparra l Steel M. SMI Steel Inc. S.North Star Steel W. Northwestern Steel & Wire 
F. Florida Steel Corp. N. Nucor-Yamato Steel T. TradeARBED Y. Bayou Steel Corp. 
I. British Steel • 
Section Nominal Producer Section Nominal Producer 
Weight Per Ft. b, Code Weight Per Ft. b, Codo 

W14x 808 ..... ...................... 16 ...... ...... B W8x 18.21 ....................... 5.25 .. ....... B. C, N. U. W. Y 
455. 500. 550. W8x 15 .... ........ ........ ........ .4 ... ........... B. C. U. W. Y 
605. 665. 730 .......... 16 ...... ...... B. I. T 10. 13 ....................... 4 .............. B. C. M. U. W. Y 

370. 390. 426 ........... 16 ............ B. I. T 
W6x 15.20. 25 ................. 6 .............. B. C. I. N. U. W 311. 342 ................... 16 .. .......... B. I . N. T. W 

145. 154. 176. 193. W6x 12. 16 ........ ............. .. 4 .............. B. C. U. W. Y 
211. 233.257.283 ... 16 ............ B. I. N. T. W 9 ..... ......... ................ .4 .............. B. C. J . M. U. W. Y 

W14 x 90.99. 8.5 ............ .............. .4 .............. C. J . M. U. Y 

109. 120. 132 ........... 14.5 ......... B. I . N. T. W 
W5x 16. 19 ........ .......... ... .. 5 .............. B. U 

W14 x 82 ...... ............ ........... 10 ............ B. N. W 
74 .... ... ............. .. ....... 10 ............ B. C. N, W 

13 ............................ .4 ...... ........ B. C, M, U. Y 61 . 68 .. .... ...... .... ....... 10 .. .......... B. C. N. W W4x 

W14x 43,48. 53 ................. 8 .. .. .......... B. C. N. W 
Section Producer 
Weight Pcr Ft. Code 

W14 x 38 ............ .. .............. . 6.75 .. .. ..... B. I . N. W M12 x 10.8. 11.8 .................. C. J 
30.34 ................ .... ... 6.75 .. ....... B. C. I. N. W M12 x 10.0 ............ ............. J 

W14x 22,26 .. .. ................... 5 .. ............ B. C. I. N. W MI Ox 8. 9 ............................ C.J. U 
MI0 x 7.5* .............. ............. J 
M8 x 6.2* ............................. J 

W12x 252. 279. 305.336 ... 12 .. .......... B, I M8 x 6.5 ............................ .. . C. J . U 
210, 230 ........ .. .. .... ... 12 .. ........ .. B, I M6 x 3.7*. 4.4 .... .... ........ .. .... J 
170,190 .......... .. ....... 12 ............ B. I . T, W M5 x 18.9 ............ .. ............... B 
65,72.79,87. 96. M4 x6* ................................ C. U 
106. 120, 136, 152 ... 12 .......... .. B. I. N. T. W 

• 
W12x 53.58 ....................... 10 ........ .. .. B. C, N. I. W 824 x 106. 121 .... ............ .. ... B. W 

W12 x 50 ............................. 8 .............. B. C, N. I, W 
824 x 80-100 .... ...... ........ ...... B. W 
820 x 86. 96 ......................... B. W 

40. 45 .................... .. . 8 .............. B. C, N. W 820x 66, 75 ...... .... ................ B. W 

W12x 26,30.35 .... .......... .. . 6.5 .. .. .. ..... B. C. N. W 8 18 x 54 .7. 70 ...................... B, W 
815 x 42.9. 50 .. .. .. .. .. .. .......... B. W 

W12x 16. 19. 22 .. .... .. ........ .4 ............ .. B. C. N. W 812 x 40.8. 50 .. .... .............. .. B. W 
14 .... ...... ...... .... ........ .4 .............. B, C. W 812 x 35 .. .............. .. ............. B. W 

812 x 31.8 .... .. .. .. .. .......... .. .... B. C. W 
WI0 x 88, 100. 112 ............ 10 ............ B. I. N. W 810 x 35 .......... .... ................. B. 8 

49.54 . 60, 68.77 .. .. . 10 .... .. ...... B, C. I. N. W 810 x 25.4 .................... .. ...... B. C. 8 
88 x 18.4. 23 .. ...................... C. 8 

WI0x 33, 39.45 .. .. ............ . 8 ...... .... .... B. C. N. W 86 x 17.25 ............................ C. 8 

WlO x 22. 26. 30 .............. .. . 5.75 .. ....... B. C, I, N. W 
86 x 12.5 .............................. C. 8 . Y 
85 x 10 ........ ...... ............ .. ..... C. Y 

WI0x 15. 17, 19 .... .. .......... .4 .............. B. C. I. U. W 84 x 9.5 ...... .... ............ .. .. .. .... C 
12 ............................ .4 .............. B. C. U. W 84 x 7.7 ........................ .. ...... C. M.Y 

83 x 7.5 .................. .. .. .. .. ...... C. J . Y 

W8x 31. 35. 40. 
83 x 5.7 ................................ C. J , M. Y 

48.58.67 ................. 8 .............. B. C. I. N. W 
HP14 x 73. 89. 102. 117 ...... B. 1. N. W 

W8x 24. 28 ...................... . 6.5 ........... B. C. N. W HP12 x 53. 63. 74. 84 .......... B, I, N. W 

"'Ioles: M aximum lengths of shapE'S oblain(,(j va ry with producer, bUllYPlcally r.mgt! from 60 ft to 75 fl. lengths up to 100 f1 are 
ava ilahle for certain shapes. Please consult individual producer., for length r(,(]u ircmenls • • Shapes not wrrently listed In M.JI1u,JI ofStf'e1 Construction 
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Principal Producers Of Structural Shapes 
B. Bethlehem Struct. Prod. J. J&L Structural Inc R. Roanoke Steel U. Nucor Steel 
C. Chaparral St('cl M. SMI Steel Inc. S. orth Star Steel W. 'orthwcstt'rn Steel & Wire 
F. Florida Steel Corp. N. Nucor-Yamato Steel T. TradeARBED Y. Bayou Steel Corp. 
I. British Steel 

Sec.tlon Producer '><.'<.t,on by Leg Produ(cr 
Weight Pcr Ft . Code Lengths & Thickness Code 

HP10 x 42, 57 ...................... 8. C, I , N, W 
HPS x 36 ................. ............ 8 , C, I, N, W 

1'/, .................. 8, T 
1 ..................... . 8, S, T 

LSx Sx 

7/, .................... 8 , S, T 
'I, .................... 8, S, T 
'I, .................... 8 , S, T 
'I" ................... S 
'I, .................... 8 , S 

Cl5 x 33.9, 40, 50 ................ 8 , N, W 
CI2 x 30........ . . ................. 8 , W 
CI2 x 20.7, 25 ................ 8, C, S, W 
CIO x 25, 30.... .. ............ 8, S, W 

1... .... ..... ........ .. 8 , U, Y 
7
/, ................ .... 8, U, Y 
'I, .................... 8, M, U, Y 
'I, .... ...... .......... 8, M, U, Y 
'I" ...... .... ......... M, U, Y 
'I, .................... 8 , M, S, U, Y 
7/us ................... B. M, U, Y 
''', .................... 8, M, S, U, Y 
'I" ................... M, U, Y 
1/ ••......... .......... U 

CI0 x 15.3,20. .. ................ 8, C, S, U, W 
C9 x 20... ... . ................... 8 
C9 x 13.4, 15 .. , ..................... 8, S 
CS x IS.75 ............................ S, W , Y 
CS x 11 .5, 13.75 ...... ...... ....... C, 1\1, S, U, W, Y 
C7 x 12.25 ........................... .s, U, W 
C7 x 9.S ..................... .. ....... M, S, U, W 
C6 x 13 ............. "....... ...M, S, U, W. Y 
C6 x 10 5 ............................. C, M. S, U, W, Y 
C6 x S.2 ..... , ......... ,., .. " .......... C, F, 1\1, U, W, Y. 
C5 x 9 ..... ................ . C, 1\1, U, W, Y 

L6x 6 x 

C5 x 6.7.. .............................. C, F, 1\1, U, W, Y L5xS x i/" ........ .... ...... .. U, Y 
C4 x 5.4, 7.25 ....................... C, F, M, U, W, Y 'I, ........ ....... ..... M. U, Y 
C4 x 4.5 .............................. M 'I, ........... ...... ... M, U, Y 
C3 x 6 ................................. M, U, W, Y 'I, .. ........ .......... M, U, W, Y 
C3 x 4. t , 5 ...................... .. .... C, F, M. R, U, W, Y "16 ................... M. U, Y 
C3 x 3.5 ................... ........ ... M, R, U 3/ 8 .................. ... M. U, W, Y 

'I" .. ...... ........... M, U, W, Y 
MCIS x 42.7, 45.S, I/.· ..... .............. U 

'I, .................... M, U, Y 
'I, .................... M, U, Y 
'I, .................... F, M, R, U, W, Y 
7/" ................... F, M. U, Y 
'I, .................... F, M, R, U, W, Y 
'I" ................... F, M, R, U, W. Y 
1/ .. .. ................. F, M, R, U, W, Y 

51.9,5 ............................... 8 , N 
MCl3 x 31.S, 35, 40, 50 ....... 8 , N 
MCI2 x 31, 35, 40, 45, 50 .... 8, N 
MC12 x 1O.6 ......................... J , S 
MCIO x 2S.5, 33 6, 411... .... 8 
MCIO x 22. 25... . ...... ........ 8 
l\IC10 x S.4 ........................... J , S 
MCIO x 6.5 ........................... J 

L4 x4 x 

L3 1/:z x 31/
2 

x 112 ... . ...... .......... F, M , U, W, Y 
7/1 6 ................... u, Y 
'I, .................... F, M, R, U, W, Y 
'I" ................... F, M, R, U, W, Y 
'/ ..................... F. ~1, R, U, W. V 

MC9 x 23.9, 25.4 .................. 8 
~ICS x 21.4, 22.S .................. 8, S 
MCS x IS.7, 20 ..................... 8 , S 
MCS x S.5 ............................. J, M 
MCS x 6.6 ..... ............... J 
MC7 x 19.1. 22.7 .................. 8 
MC6 x IS ............................. 8 L3 x3 x 'I, .................... F, M, U, W. Y 
MC6 x 15.1, 16.3 ............ .... .. 8, S 
MC6 x 12 .. . ................ 8 , S 

7
/" .. ................. U, Y 
'I, .................. .. F, 1\1 , R, S, U, W, Y 

MC4 x 13.S ......................... S "'I1 ....... ............ F. M. R. S. U. W. Y 
MC 3 x 7 .1 .......................... S 'I, .................... F, 1\1, R, S, U, W, Y 

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

L2'/, x 2'1, x 'I, .................... F, U, Y 
'I, .................... F, R, S, U, Y 
'I" .... ............... F, R, S, U, Y 

• ~,~()~,,~-,----~M~.~"=m~um~le=n=~rhs~o~t~'h~.a=~~;~rn)JI~JI=n~="r.\='J n=. =w="rh=pr~oo'u=l~er~~"lu=t=')=P'=lJ~1I1Y=ra~n=gc~"=rDm~b~O~It~I=0~7S'I",7L~(·n~g~"n~.\ ~up~,=u71~~~)t"'.=~~--~ 
JVo1ilJble lor certain shapes. PicaS<' con"uh indiVidual produc.C'r\ for length rcquircmenl!. 
• Sh.lpcci not curr{'ntly listed In Manual 01 5.J('('/ Constru( tion 
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Principal Producers Of Structural Shapes 
B. Bethlehem Struct. Prod. J. J& L Structural Inc. 
C. Chaparral Steel 
F. Florida Steel Corp. 
I. British Steel 

M. SMI Steel Inc. 
N. Nucor-Yamato Steel 

Secllon by Leg 
Lengths & Thickness 

Producer 
Code 

1/4 .................... F, R. S, U, Y 
3/

16 
•................. . F, R, U, Y 

L2. 2. 3/, ................. .. . F, R, S, U, Y 
6/18 ................ . .. F. R, S, U, Y 
'I, ............. .. ..... F, R, S, U, Y 
'I" ........ .. .. .. ..... F, R, S, U, Y 
1/8 . ................... F. R. S, V, Y 

La x 6x 1 ...................... B,S 
'I, .................... B, S 
'I" ................... S 
'I, .................... B, S 
7/" ................... B, S 

L8 x 4 x 1... ..... ..... ......... B,S 
7/, .................... S 
3/, .................... B, S 
'I, .................... S 
'I" ................... S 
'I, .................... B, S 
7/ltI ··· ··· ·············5 

L7 x4 x 'I, .... ... ............. B, Y 
'I, .................... B, Y 
'I, .................... B, S, Y 
7/" ........... ... ..... Y 
'I, .................... B, S, Y 

L6x4 x 7/, .... ........ .. ...... B 
'I, .................... B, M, S, U, W, Y 
'I, .................... B, M, S, U, W, Y 
'I" ................... M, S, U, Y 
I/Z .................... B, M, S, U, W, Y 
7/" ................... u, Y 
3/, .................... M, S, U, W, Y 
6/16 .. " ............... M, S, U, W, Y 

L6 x 3'/, x 'I, ........... ......... M, U, W, Y 
'I, .................... M, U, W, Y 
5/16 .... .... ........... M, U, W, Y 

L5 X 3'/, x 'I, .................... M, U, Y 
'I, ................ .... M, U, W, Y 
1/2 ... ................. M. U, WI Y 
'I, .. ... ............... M, U, W, Y 
'I" ................... M, U, W, Y 
'I, .................... M, U, W, Y 

L5.3 x 1/2 .................... F. M, U, \V, Y 
7/16 ................... F, Y 

R. Roanoke Steel 
S.North Star Steel 
T. TradeARBED 

5ecllon by Leg 
Lengths & Thickness 

U. Nucor Steel 
W. Northwestern Steel & Wire 
Y. Bayou Steel Corp. 

Producer 
Code 

J/, .................... F, M, U, W, Y 
6/'6 ................... F. M. U, W. Y 
II • .................... F, M , U, W, Y 

lA x 3'/,' 'I, .................... F, M, U, W 
3/8 ....... .. ........... F. M. R. U. W 
'I" ................... F, M, R, U, W 
'I, .................... F, M, R, U, W 

lAx3x 'I •.................... U, Y 
'I, .................... F, M, U, W, Y 
7/" ................... U, Y 
'I • .................... F, M, R, U, W, Y 
!l/16 .................. . F, M. R. U. W. Y 
I/~ .................... F. M , R, U, W, Y 

L3'/, x 3 x 'I, .. ....... .......... . U, W 
'I, .................... M, U, W 
'I" ................... M, U, W 
1/4 ...•.....•...• . . . .•. M, U, W 

L31/'l X 21/2 x II'). .................... U 
3/, .................... U, W 
fJ/16* ................. U. W 
'I, ......... ........... U, W 

La. 2'/, X 'I, .................... U, W 
3/8 .. . .............•... U. W 
5/16 .............•..... U. W, Y 
II • .................... R, U, W 
'I" ................... U 

Lax2x '/, ... .... ............. F,U 
'I, .................... F, S, U 
'I" ................... F, S, U 
'I, .................... F, R, S, U 
3/16 .. .. ............. . . F, R, U 

L2'/, x 2 x 3/, ................ ... . R, S, U 
'I" ................... S, U 
II • .................... R, S, U 
3/" ................... R, S, U 

Notes: Mil .x imum lengths 01 shapes obtamed vary with producer, hutl}'-PKally range trom 60 lito 75 It. lenglhs up to 100ft are 
available for certain Shc1pes. Please consult indiVidual producers for length requirements . 
• Shc1pes nol currl'ntl) listed in Manu.ll 01' Stre/ Construction 
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Principal Producers Of Structural Tubing (TS) 
A. Acme Roll Forming Co. 
B. Bu ll Moose Tuhe Co. 
C Copperweld Corp. 
D. Da llas Tube &. Rollform 
E. Eugene Weld ing Co. 

I L Hanna Steel Corp. 
I Independence Tube Corp. 
I. Vest Inc 
L Laclede Steel CO. 
M. Maruichl American Corp . 

Nominal Size 
and Thickness 

Producer Code 

32x32x~/". 11'1.' 318, .............. v 
30x30xs/ll • 1/1.' ~/" ................ V 
28x28x!',/II' Il.l • 3/, .................. V · 
26x26xVg• 1/

2
, \I/" ......••......... V · 

24x24 x~/~t 1/
2

, V,... ................ V· 
22x22x~/tI ' I/~, J/I', .•••••••••.•••••• V. 
20x20x~/II' '/~ , 3/, ................. V 
18x18x·~/b . '/2 , l/"' ................. V 
16xI6x"/Ii' 'lJ' J/"' ................. \' , W 
16xI6><'/" ......................... .IV 

14x 14x~/, .......................... V ,W 
14x14x'/'2:I/.\ . .................. V., W 

14x14x$/16'" ............ ....... W 

12x 12><'/, ......................... B.S.W 
12x12" 1/~.3/8,"/lfi , I/~ ............. B,S ,T ,W 

IOxlD " .......................... . B.C.S.W 
10xl0xl/~.3/!<,~/16, l/~, 1/16 ...... B.C.P.S.T .U,W 

8x8:l'/
ti 

............................... B,C.S,W 

8x8x I/2,1f'l/1'6,1/~, ' II"'''' ...... B,C,P ,S,T .U,\V,Z 

7x7x$l", ............................. B.C,S 
7x7 x I/2.3/1o. 5/Ifj.I/~, "/\1\" ....... B,C. P,S.T .U.W,Z 

6x6x~/" .............................. B.S 
6x6x'l, ............................... B.C.P.S.T.U.W.Z 
6x6x'I,. ·1" ......................... B.C.D.P .R.S.H .l .J .T .U.W.Z 
6x6x l /. , '/16 ......................... B,C.D,P,R,8 ,H.I,J ,T,U,W.X,Z 
6x6x'I, ............................... B.C.D.S.H.I.J .Z 

5 1/?-511z";j/.\,~/16.1/.,3/16' II", .... 8 ,0 ,8 ,H,I,Z 

51/.;<51/'1.XI/8 .... ·· ........ · .... · .... B,S,I ,Z 

5x5,, 1/~ ............................... B,C,P ,R.S ,T.U,W.Z 

5x5xJ/,. 'I" ......................... B.C.D.H.I.J .P .R.S .T.U.W.Z 
5x5x'I,. 'I" ......................... B.C.D.H .I.J .M.P.R.S .T.X.U. W.Z 
5x5x'l, .......... ........... .......... B.C.H .I.J.M .P.S .T.Z 

41/.J'411:J.x I
/ 2• ........ • .... • .......... C 

41/zX41
/ 2x

3/tj . "'ls ...... · .... · ...... T .H.I .P ,W,Z 
411

l
x4 IlixH~, 3/

111 
................. B.C,D,H ,I,P,T.X.W,Z 

4 11 zX4 Illx I/~ ................... ...... B,C.H,I ,P ,T ,X.Z 

4x4x l /
l

.. . ........................ B,C.P ,R.S,T,U.W.Z 
4x4x~/tj' r./

11 
....... ................ B.C,D,H ,I.J .R.S,T,D.P ,U, W,Z 

4x4x l/~. Vlfo' II" .. ................ B,C.D,E,H ,I,J ,L,M ,N.P,R.S,T. 
......................................... X.V.W.Z 

3'1;<3'1, I" ...................... I.J.P.S .T .V.W.Z 
3 1/;C31/~X I/~, 3/16, '/M ............ . B,C.D,E,H,I ,J ,L ,M.N.P,R,S,T , 
........................................... U.W,X. Z 

3x3xVij ............................... C, H 

3x3x·'I" .............................. C. H.I.J .P.S.T.W.Z 

N. H.lnnibal lnciu<;lries, Inc. 
P. IPSCO Int. 
R. St.mdard Tube Co. 
S. Sonco ~ I C<.'I Tube 
T. At las TulX' 

U. Ut\lR· LeJ\.-itl, Div. 01 UNR Illl 
V. V<llmont Industnes 
W. WC'ldl'd Tub(' Co. 0 1 Am{'riL.) 
X. [Xl TUBE 
Z. Welded Tube of Canada lid. 

Nominal Size 
and Thickn~ss 

Producer Code 

3x3x'I,. 'I" ................. ..... A.B.C .D.E.H .l .J .M.N.l' .R.S .T .U.W.X.Z 
3x3x'l, ............................... A.B.C.D.E.H.l.L.M.N.P .R.S.T. 
........................................... U.W,x . Z 

2 1/.;c21/~ 116 ....................... I,S.T 

2'1;<2'I,x'I,. 'I" ............... ... A.B.C.D.E.H .I.J .L.M.N.P.R.S.T. 
. .......................................... U.W.X.Z 

2'1;<2'1;<'1, .... ..................... A.B.C .D.E.H .I .J . L.M.N .P.R.S. 
........................................... T. U,x.W.Z 

2" 2" "116 ............................. .1 .8 

2><2x'I, ............................... B.C.D.H.I.J .L.M.N.R.S.T.U.W.X.Z 
2x2x-'l". 'I, .......................... A.B.C.D.E.H .1.J .L.M.N .P.R.S. 
......................................... T . U.W,X.Z 

11f4xl'J/.x '/4 • .... •• .... •• .......... ,· H 
1 1/.xP/~x'/la ....................... H ,Z 

1 '1;< 1 'l,x'l" ....................... B.E.H.L.N.P.R.S .U.W.Z 
l l/z" l l/lx l/ .......................... L 

32x24x~/II' Ill' ;l/1.I ................. V · 
30x24x.\/II' 1/2, '/I.I ........... .. .... V· 
28x24x5/~, 11'2' VII ................. V· 
26x24x"l8' lIt, 1/,,. ................ V 
24x22x!l/ij' 1/2, V" ....... .......... V 
22x20xV". '/l' Vw· .... · .... ··· .. ·V 

20x1 8x!l/tl. 1/2, V8· .......... · .... ·V 
20xl2x1/

2
• 1/

11
, "/

16 
................ V ,W 

20x8x5/1\' I/~. 3/11 ................... V~.W 

18x 12x1/2• 3/11 .... .. .......... ...... V 
18x6x l l t • 3/8, ~/lfl ................. B.W 
J 8x6xl/~ ........................... B 

J6x12x1/ 2, 3/f." "/ 16
" ............ V .W 

16x8x'/2, "/~. "/16 ............... B,W 
16x4x'/ J , a/h• "/,,, ................ B,W 

14xI2xI12• 3/s .......... .......... V· 
14xlOx1/ 2• V,., ...................... B,S,W 
J4xJOx ~/ 16· ............ · .. · ........ W 
14x6xft/

ll 
. ............................ B 

14.x6X I/~, "I",. "/
16

, I/, ............ B,W 
14x4x1l/11 ............................. B,S 

14x4x l/~. J/~. ~/16' II • ............ B,S,W 
14x4xJ / 16 .......................... B.S 

1 2x10x l/~. 3/". I/~ ........ ....... B, S. U 
J2x8x6/ M ....... . .................... B, C, 8 .W 
12x8x l l l • V",. ~/IIS' II • .... . , ..... . 8, C. S. T. W 
12x8><'/" .................... ........ B. C. S. U 
12x6x'V~ ................. ............ B, 8 
12x6x 111• V

h
• 5/16, '/~ ............ B, C, 8 ,U,W 

12x6><'/" ... ......................... B. C. S. U 

Notes: · Size is manufactured by Submerged Arc Welding (8 AW ) process and arc not stocked by stee l servi ce centers (contact 
produce r for specific requirements ). All other s izes a re manufactured by Electric Resistance Welding and most arc 
available from steel service centers. 

Some manufactures produce a .120 size instead of n l/~; p\ease check with individual manufacturers 
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Principal Producers Of Structural Tubing (TS) 
A. Atn1£' Roll Forming Co. 
B. Bull Moose Tube Co. 
e. Copperweld Corp. 
D. D.llias Tube & Rollform 
L Eugene Welding ("0. 

H . Hanna Stet,j Corp. 
I. Independence Tubl' Corp. 
J. Vest Inc, 
L L.ldcde Stff'1 Co. 
M. Maruich. Amcri(JI1 Corp. 

Nominal Size 
nnd Thickness 

Producer Code 

12x4x'V
K 

•••••••••••••••••••• C, S 
12x4x '/~,J/8. 5/'6.1/.,3/'1 ....... 8 , C. S, U. W, Z 
12x31/;c l/H' VI6 •.•••••..•••. , .•.••• Z 
12x3x3/16' II., 3/16 •••.••••••.••• C. B, Z 
12x2x l /". 3/

16 
......... , •••••• , ••••• 8 , S, U, Z 

lOx8x'/~, 3/8, ~/lt;' I/~t VI" ..... B. C, S, u. W 
IOx6x 'l, ............................. B, C. S. T. U. IV, Z 
1Ox6xJ

/", Vito. '/~, tl/llI ....... 8, C, D. P, S, T, U, W. Z 
10x5x3

/". 5/16, I/~, '1 .......... 8 , C. 0, 5 
IOx4x 'l, ..................... B. C, P, S. T. U. W. Z 
1Ox4:<2/8, 51,,,. 1/.< '/,1 ........ 8, C, D. P. S, T, U. W. Z 

IOx3 '/;XJf,6· ...... ··· .. ,,· .......... Z 
10x3x 1fM• ~/,s. 'I • ............... 8, 0 
1Ox3xlJ18 ............................ B. D, Z 
10x2xV~ ............................. Z 
IOx2x'l" .................... .. ... 0 , p, S, T . U, IV, Z 

10x2x'I" 'I" .................... B. 0, P, S, T. U, IV, Z 

9x7x'll' .II", 5/16' 'I., ~/", .... B. C, W. Z 
9x5x1

/ 2• 3/tJ. VIS' '/~. !l/'G" .... B, C. W. Z 
9x3xl/2 ........................ .. .. C 
9x3x'/

2
, SIll' 5/

16 
................... c, Z 

9x3x'/4, 1/,s.... .. ... B. C, Z 

8x6x'l, ............................... 8, C, p, S, T, U, IV, Z 

8x6xJ
/ II , V'I' 'I., 3/," .......... B. C. 0 , P , S. T . U, W, Z 

8x4x'V" ............................... B, S 
8x4x'l, .............. " .............. B. C, P, S, T, U, IV, Z 
8x4x'I •. 'I" ....... " ...... ..... B, C, 0 , H, I . J, P, R, S, T, U, IV, Z 
8x4x 1

/ 4 • l/l".................. B, C, D, H. I. P, 5, W. X 
8x4x 'I, ............ ""..... . .... B, C, D. I, J, P. S. Z 
8x3x'/~ ......................... , ..... C. P. T. U 
ax3xVII , ~/,6 ........................ C. 0 , II , I, P, U, W, Z 
8x3xl/~, 3/,6 ......................... B. C. 0 , H, J. P, S. U. W, Z 
8x3x'I, ............. " ..... """" ... B, C, 0 , I, p, S, Z 
8x2><'1, ....... " .......... ".. .. ... 11 , J . S. T , U, Z 
8x2x'l .................... "".. ...H, I. J , P, S. T, U, IV, Z 
8x2x'/ •• J/I8 ....................... 8. 0 , H, I, J . p. S, T. U, W. Z 
8x2x'I, ..................... "" ...... B. 0 , I. J , P, S, T, Z 

7x5x'l, .. "".""" .. "" ... """".B. C, P. S, T, U. W. Z 
7x5x·1/ 8• '~/16' I/~, ~/16 .......... B, C. D, H. I, P. R, S. T, U. W. Z 
7x5x'l, .... " .. " ........ " .. "" .... B, C, I, P, S, T , X, Z 
7x4'JC'/I!' 6/16' II., s/,6, ......... B. C, D. H, I, p, S, U, W, Z 
7x4x'/II ............................... c, I, p. S, Z 
7x3><'1" 'I .. " .... " .... "" .... " . B, C, D. H. I. P, S, IV, Z 
7x3x 1/., 3/

16 
..................... ... 8. C, 0 , H. I , P, S. W. x. Z 

7x3xl/,. ........................... ... c. D. H, I, p. S. Z 

6x4x'l, """.""" .. """."" B, C. P, S, T. U, W, Z 
6x4x3/", V1fo .................. .B. C, D. H. I. J , P, R. 5, T, U. W. Z 
6x4x'I" 'I" .... "" .. ,,""" .. "B.C.D,H,I.J ,M .P.R.S,T.U,IV.X.Z 
6x4x'I,. "" ... " .. " .......... " ... B, C, D. I, J, P, S, T, V, X. Z 

,. Hannlhal lnduslrie-., Inc. 
P IPSCO In(. 
R. Standilrd Tub(' Co. 
S. Sonco Strel Tub(' 
T Alias Tub{' 

U. U'R- l<'J\IIt. Div of U~R In( 
V Valmont Industries 
W. Wcldc'd Tuhe Co. of America 
X. [XLTUB[ 
Z. Welded Tuh{' of Canada lid. 

Nominal Size 
and Thickn('ss 

Produc('r Code 

6x3x l11 ...... .. ................... C. p. S. T. U. Z 

6x3x'l" 'I .. """"" ............ " B, C, 0 , H. I. P, S, U. W, Z 
6x3x'I" ·'I""" .. """" .... "",,B, C, 0 , II, I. P, R, S, U, IV, X, Z 
6x3x'l, "" .. "" .. "" .. "" .. """B, C, 0, H, I , P, R, ,U, X, Z 
6x2x.1Je .............................. H, S, U. W, Z 

6x2x'l" ."""."""" ... """"."B, H, I. J, P, S. T, U, W. Z 
6x2x'I" 'I""""" .... """" .. "B, C, D. E. II , I, J , ~I. 
.""""""""" ... """ .. "" .. """.N, P, R, S. T, U,W, X. Z 
6x2x'l, ... """""""" .. ".""B.C,D,E,H,I,J ,M ,N,P.R.S,T.U,W,l( ,Z 

5x4xif ... V,t!o ........................ 8. C. I. p. T. W. Z 
5x4xl/ ••. 1/.,.. ...................... 8. C. O. I. P. T, W. Z 
5x3x'l.. .. """"." ............... ,,C, P, S, T. U 
5x3x'I" '1"""""""" ... ""."C, 0, II. I, J. P, R, S. T. U. W, Z 
5x3x l /., :1/18 ........................ 8 ,C, D. E,H,I,.J,M.N,P.R. 
".""""."."."".""""""."" .. .8,T,U,IV,X,Z 
5x3x'I, ".""""""".""""""B, C, 0 , E, H, I , J. M, N. 
"""" " .... ". "" .. "" ... " ... ""P, R. S, T, U, IV, X, Z 
5x2x'/~, "'II& ......... ............... Z 
5x2x'l" ............................. .1 , J , P, R, S. T. W 
5x2x l/.,'/11l' I/" .. , ............... B,C.D,E.H,I.J.M.N,P.R.S.T.U.W.X,Z 

4x3xV" ............................... 8 . 8, T 
4x3x"/'6 .............................. 1. p . S. W 
4x3x l

/., Vul ........................ B, C. 0 , H, I . J . E, L , M , N, P, 
........................................... R, S, T, U. W. X, Z 
4x3x'I, . " ........................ B, C, 0 , E, II, I. J . L, M , N, P, R, S. 
................. . ................ T, U, W,X.Z 
4x21/.;<1/ • ............ ................ Z 
4x2xV" ............................. H, S, T 
4x2x'l" ....... .. ..................... H. I, J. P, S. T. W. Z 
4x2x'I, ............................... B, C, 0 , E, II , I , J , L, M, N, P. R, S, 
..................... " ......... " ........ T, U, IV, X, Z 
4x2x"I" .............................. A, B. C, D. E, I, J, L. M, P, R. S, T, 
........................................... U,W,X,Z 
4x2x l /" .............................. A.B,C.E,H,I,L.M.N.P.R.S,T,U,W.X.Z 

3111X21/;<1/ .......................... Z 
3x2 l/zX'l • ............................ Z 
3x2xVIli ............................. 1. S, T 
3x2x'I, ............................... B, C, D. E, II . I, J , L, M, N, P, R. S, 
........................................... T, U, W,X.Z 
3x2x'l" .............................. A, C, 0, E, I, J, L, M, P, R, 
.......................................... S,T. U. IV,X 
3x2x'l, .............................. A, B, C, 0 , E, I I, I, J . L, M, N, P. R. 
.......................................... .8, T, U, W, X, Z 
3xll/~x3/ItJ. 'I" .................... C, E, I, U. W 
3x l l/"}. xlI • .......................... .1 , Z 

21/2 xl t/2 x'/ ........................ A, B, C. E, I, S. U. X 
21'-~ x1 1

/ 2 x~/18 ..................... B. C. E. H. I. R. S. U. X. Z 
2xll/~ x"'l"I .......................... Z 
2x IX'1fI~ ........... .................. Z 
} '/1 xll/~ x'I, ....................... H. L 

Notes: Size is mnnufactun'd by Submcrg<,d Arc Welding (SAW ) process and arc not s tocked by s teel se rvice centers (contact 
producer for spec ifi c requirement..~I. All other sizes are manufactured by Electric Resistance Welding and most arc 
available from steel service centers. 

Some manufacturE's produce a .120 sizt> instead of a '/~; please check with individual manufacturers 
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Pri ncipal Producers Of Steel Pipe (P) 
A. Acme Roll Forming Co. 
B. Bull Moose Tube Co. 
e. Copp"rweld Corp. 
D. Dallas Tube & Rollform 
E. Eugene Welding Co. 

Nominal S ize 
and Thickness 

H Hanna Steel Corp. 
I. Independence Tube Corp. 
J. Vest Inc. 
L. laclede Steel CO. 
M. Maruichi American Corp. 

Producer Code 

20x.500, .375 ..................................................... p., W 
20x.250 .............................................................. P 

18x.500, .375 .................................................... P*, W 
18x.250 .............................................................. 1'. 

16x.500 .............................................................. P*, W 
16x.375 ............................................................. 1'*. W 
16x.250 .... ...... ................. . ...... 1' 
16x. 188................ . ..................... P 

14x.500 ............................................................. 1', W 
14x.438 ............................................................ P 
14x.375 ............................................................. P, W 
14x.250, .188 .................................................... P 

12. 75x.500 ......................................................... P, W 
12.75x.406 ......................................................... 1' 
12.75x.375 ......................................................... 1', W 
12.75x.188, .125 ................................................ 1' 

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

11.25x.625, .500, .375, .312, .250, .188 ............ C 

10.75x.500, .365, .250 ....................................... 1', W, Z 
10x.625 .............................................................. C 
lOx.500, .375, .312 ............................................ C, Z 
10x.250, .188 ..................................................... C, Z 
10x. 125............................................ . ....... V 

9.625x.500 .................................... . ... Ct U,Z 
9.625x.375, .312, .250, .188 ............................ C, P, U. Z 

8.75x.500, .375, .312, .250, .188 ... . .. C 

8.625x.500 ......................................................... 1', S, U. Z 
8.625x.375 ......................................................... P, S, U, Z 
8.625x.322 ...................................................... P, S, U, W, Z 
8.625x.250, .188 ............................................... 1', S, U, Z 
8.625x.125 ........................................................ 1', S 

7.625x. 125 ......................................................... Z 
7.5x.500, .375.312 .. 250, .188 ......................... C, R 

7 •. 500 .............................................................. C, P. U, Z 
7x.375, .312 .. 250 ............................................. C. H. p, R, S, U, Z 
7x. 188 ............................................................... C. H, P, R, S, U, Z 
7x. 125 .... .... ........... . ............................. , ..... C. P, Z 

6.875x.500, .375, .312, .250, .188 ..................... C 

6.625x.500, .432 ..... ........................................... P, U, Z 
6.625 .. 375, .312 ................................................. H, P, R, U, Z 
6.625x.280 ......................................................... H, P, R, U, W, X, Z 
6.625x.250, .188 ................................................ H, P, R, U. W, X, Z 
6.625x.125 ......................................................... p. Z 

N. Hannibal lndu5lries, Inc. 
P. l?SeQ Inc. 
R. Standard Tub<> Co. 
S. Soneo Ste<'1 Tube 
T. Atlas Tube 

Nominal Size 
and Thickness 

U. UNR- Leavitt, Di .... 01 UNR Inc.:. 
V. Valmonl Industri('S 
W. Wt'ldl"d Tube Co. of Amt'rird 
X. EXl TUBE 
Z. Welded TulX' 01 elO,ula ltd. 

Producer Code 

6.125x.500, .375, .312, .250, .188 ..................... C 

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

5.563x.500 ......................................................... Z 
5.563x.375 " ...................................................... P 
5.563x.258 ......................................................... 1', R, W, X, Z 
5.563x.188 
5.563x.134 ....................................................... P, R, Z 

5.5x.375 •. 258 ...................... . .................. U,Z 

5x.500, .375, .312........ ........... . ............ C, 1', T, Z 
5x.258 .............................................................. C. 1', R, T, U, X, Z 
5x.250, .188 ....................................................... C, H, L. 1', R, S, 
........................................................................... T , U,Z 
5x.125 ................................................................ C, H, L*, P, R, S, 
............................................ ............................... T , U,Z 

4.5x.337 ............................................................ Z 
4.5x.237, .188 .................................................... C. H, L', P, n. S, 

..................................................................... U, W,X,Z 
4.5x.125 ............................................................. C. H, L*, P, 
" ..... , ................................................................... R,S. U,Z 

4x.337 ................................................................ H, R, S, U 
4x.250, .188 ....................................................... C, 11 , R, S, U, Z 
4x.237 ........................ . ........................... C, 11 , R, S, U, Z 
4x.125 ..................... . .......................... C, 11 , R. S. U, Z 

3.5x.313 ............................................................. Z 
3.5x.300 ............................................................. H, P, S, X, Z 
3.5x.250, .203, .188, .125 ........................ .......... 11, P, S. U, Z 
3.5x.216 ........................................................... 11 , P, R, S, U, X, Z 

3x.250, .203, .188, .152 ..................................... H, L, R, S, U, Z 
3x.300 ................................................................ 8, X, Z 
3x.216 ................................................................ R, S, U, X, Z 
3x. 120, .134 ....................................................... Z 

2.875x.250 ......................................................... L*, 1', U, Z 
2.875x.203 ......................................................... L , 1', U, W, Z 
2.875x. 188, .125 ................................................ L·, P, U, Z 

2.375x.250, .218, .188 ....................................... 11 , L, 1', 8, Z 
2.375x. l 54 ...... ................................................... 11 , L, 1', S. U, 
.............................. ............................................. W,X,Z 
2.375x.125.. . ................................ 11 , P, R, S, 

.................................................... U, Z 

Notes: ~Size is manufactured by Submerged Are Welding ISAW) process and are not stocked by stee l service centers (contact 
producer for speci fi c requireme nts). Al l other s izes are manufactured by Electric Resis tance Welding and most are 
available from stee l service centers. 

Some manufactures produce a .120 s ize instead of a .125; please check with ind iv idual manufacturers 

Modern Steel Const.ruction I Janua ry 1995/ 21 



Structural Steel Shape Producers 
Bayou Steel Corp. 
1'.0 Box 5000 
Laplace. LA 70068 
'8oo} 535-7692 

Bethlehem Struct. Prod. Corp. 
501 East Third Sl. 
Bethlehem. PA 18016-7699 
{800} 633-0482 

British Steel Inc. 
475 N. Martingale Rd. #400 
Schaumburg, JL 60173 
18oo} 542-6244 

Chaparral ll"el Co. 
300 Ward Road 
M,dlothian. TX 76065-9501 
1 BOO } 529-7979 

Florida Su'cI Corp. 
P.O. Box 31328 
Tampa. fo~L 33631 
ISOO} 237-0230 

J&L Slructural lnc. 
III St..'1tion Sl. 
AJiquippa, PA 15001 
{412} 378-6490 

Northwestern Steel 
& Wire Co. 
121 Wallnce St. 
P.O. Box 618 
Slerling.IL 61081-0618 
(800) 793-2200 

North Star SLet>l Co. 
1380 Corporate Cntr. Curve 
PO. Box 21620 
Eagan. MN 55121-0620 

Nucor Steel 
P.O. Box 126 
Jewett, TX 758<16 
1800>527-6445 

Nucor·Yamato Steel 
P.O. Box 1228 
Blytheville. AR 72316 
{8oo, 289-6977 

Roanoke Electric Steel Corp 
1'.0 . Bo. 13948 
Iloanoke. VA 24038 
1800} 753-3532 

SMI Steel, Inc. 
101 South 50th St. 
Birmingham. AL 35232 
{800} 621-0262 

TradeARBED 
825 Third Ave. 
New York, NY 10022 
{2 12} 486-9890 

Structural Tube Producers 
AC:ME Roll Form.ing Co. 
812 North Beck Sl. 
S('\x>waing. M I 48759· J 120 
{8oo} 937-8823 

Atlas Tube' 
200 Clark St. 
Harrow. Ontario, NOR lCO 
CANADA 
1519} 738-3541 

Bull Moose Tube Company 
1819 Clarkson Road, Suit<' 100 
Chesterfield. MO 63017-5040 
{8oo} 325-4467 

Coppcnveld Corporation 
1 Gateway Center, Ste. 2200 
Pittsburgh.PA 15522 
{4 12} 263-3200 

Dullns Tube & Hollform 
1'.0. Box 540873 
Dallas. TX 75354-0873 
1214} 556-0234 

Eugene Welding Co. 
P.O. lIox 249 
Marysville, MI48040 
{8oo, 336-3926 

EXLTUBE 
905 Atlontic 
N. Kansas City,MO 64116 
{8oo, 892-8823 

lIanna Steel Corp. 
3812 Commerce Ave. 
P.O. Box 558 
Fairfield. AL 35064 
{SOO, 633-8252 

I-Ianniballndustries, Inc. 
P.O. Box 58814 
Los Angeles. CA 90058 
,213} 588-4261 

Indepcndence Tube Corp. 
6226 W. 74th Sl. 
ChicHgo. IL 6063S-6196 
{708} 496-0380 

IPSCO Steel. Inc. UNR-Leavilt, 
P.O. Box 1670, Armour Hd Div. orUNR Induslries, Inc. 
Regina, Saskatchcwun S4P 3C7 1717 West 115th St. 
CANADA Chicago. IL 60643-4399 
{4161271-23 12 {BOO' 532-6488 

Laclede SLeel Co. 
One Metropolitan Square 
St. Louis. MO 63102-2739 
{314} 425-1461 

Maruichi American Corp. 
11529 S. Greenstone Ave 
Santa Fe Springs. CA 90670 
{310} 946-1881 

Sonco Steel Tube 
14 Holtby Ave. 
Brampton , Ontario 1..6S 2M3 
CANADA 
(SOOI 268-3005 

Standard Tube rompany~ 
P.O. Box 430 
Woodstock, Ontario N4S 7Y6 
{519' 537-6671 

Val mont Industries, Inc. 
(Structural Tube Divis ion l 
80 I North Xanthus 
P.O. Box 2620 
Tulsa, OK 74101 
{SooI33 1-3OO2 

Vesllncorporated 
6023 Alcoa Ave. 
Los Angeles. CA 90058 
{2 13} 581-8823 

Welded Tube Co. or Amencn 
1855 E. 122nd St. 
Chicago. IL 60633 
{800' 733-5683 

Welded Tube of Canadn, Ltd. 
111 Rayette Road 
Concord. Ontario lAK :lEg 
CANADA 
{BOO} 837-3616 

Memlx'r or the Steel Tube Institute of North America. 8500 Station St.. 
Suite 270. Mentor. OH 44060 '216' 974-6990 
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Looking For 

ANSWERS? 
What is the compatibility of spray-applied 
fireproofing with shop primers? ...................... .. ................ .. ........ ... .... .... . see page 1-11 

When must expansion joints be provided in steel structures? .. .. .. ...... ... see page 1-13 

Where can I find a good primer on LRFD? ........ .. .. .. .. .. .. ........ .......... ........ see section 2 

How are single-angle struts designed? .. .. .. ...... .. .. .......... ...................... see page 3-104 

How can I design to eliminate 
floor deflection and vibration problems? .............................................. see page 4-207 

What is the difference between snug-tightened 
and fully tensioned bolts? ........ .. .............................. ...... ........... ... .. .. .. .... see page 8-12 

How can the engineer-of-record determine if 
bolts are suitable for re-use? ................................................... ... ... .. .. .... see page 8-19 

When can bolts and welds in the same connection 
be considered to share load? .................. ........ .. ...... .............. .............. see page 8-211 

What is the difference between a shim and a filler? ............ .. .. ............ see page 8-327 

How can I avoid problems with double connections? .. .............. .............. see page 9-9 

How is eccentricity considered in the design of shear splices? .. .. ...... . see page 9-179 

Why are extended end-plate connections 
limited to static loading only? .. .. .......... ................ .. .. .. .. .... .... ...... ........... see page 10-21 

When are stiffeners required at 
beam-to-column flange moment connections? .. .. .. .. .. .......................... see page 10-35 

How are forces transferred in diagonal bracing connections? .... .. .... ... see page 11 -19 

What is the most efficient reinforcement detail 
for beams with web penetrations? .......... .............. ... .. .. ........ .... ........ .... see page 12-11 

They're in here
Call 312/670-2400 

Two-volume set only $132 
($99 for AISC members) 2nd Edition LRFD 

Manual of Steel Construction 
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RENOVATION REMEDIES 
STRUCTURAL HEADACHES 

• 
Renovating a vintage 1917 concrete building with planar 
steel frames allowed Boston University to modernize a 

laboratory while add ing additional space 

Several techniques were used to repair and strengthen the existing 
concr"te frame. Shown above are chemically anchored dog stitches. 
Shown at top is a newly mounted steel beam. 

241 ~lod('rn SlN.·' Con"truction 

By Zareh B. Gregorian, P .E., 
and Garen B. GregOl-ian 

RATHER THAN CONSTRU TING 
A NEW FACILITY, BOSTON 
UNIVERSITY OPTED TO BUILD 

its Cantor Smith Laboratory by 
reconfiguring and modernizing 
an existing three-story concrete 
building. Built in 1917, the 
building had previously housed a 
library on its first and second 
floors with research space on its 
upper floor. To increase the work 
space for the tenants, the univer-
sity shifted the existi ng library • 
space on the second floor to the 
basement and added new 
mechanical space on the roof to 
house the equipment displaced 
from the basement. 

Complicating the project, how
ever, was the previously 
unknown poor structural condi
tion of the existing building and 
the need to fit construction into 
an academic schedule requiring 
all work to be done between the 
end of the spring session and the 
start of the fall term. 

E XISTING CONDITIONS 

The existing building was an 
SMI (Smulskil flat slab system 
with a circular reinforcing pat-
tern, which was a popular design 
in the northeast at the time the 
building was originally designed. 
In this system, each of the five 
panels (one on each face of the 
column and one at the center) 
act as independent elements, 
with circular reinforcement 
installed at each panel and with • 
minimal continuity between pan-
els provided by reinforcing bars. 
Due to the discontinuous pattern 
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of the reinforcing, poor quality of 
the concrete, a nd bad construc
tion, major cracks had developed 
at the third floor s lab. In addi
tion, la rge defl ect ions-in the 
order of 7 in.-had occurred, and 
large cracks ha d developed in 
the roof s lab. 

The design was so poor that 
sometime in the past a pa ir of 
24-in. s t ee l bea m s had bee n 
pl aced above the roof to he lp 
overcome the sagging of the roof 
s lab. The beams span diagonally 
between columns and were used 
to hang the slab by rods. 

ADoING A NEW FLOOR 

The new mecharucal level was 
framed in steel t o minimize 
weight require ments a nd to 
speed the construction. However, 
construction of the new mechani
cal level required the removal of 
the two existing diagonal beams 
from the roof and repairing the 
cracked and saggin g s labs. 

r: 
,
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Several options were considered 
for remedying the problem of the 
sagging slab, including removing 
the deteriorated panels . How
ever, that would have required 
shoring of the structure and the 
remova l and repl ace ment of a t 
least three 26-ft. x 28-ft. bays at 
various locations-all while the 
lower floors were in operation. 

Since the building is located 
in a crowded institutiona l area, 
heavy cutting equipment, which 
would generate excessive noise, 
could not be used. 

Afte r revi e wing various 
options with t he project team, 
which included Paul McGowan, 
senior vice president and design 
principal with Cannon , Youngjo 
Sui, senior associate with 
Cannon, Paul Rinaldi , director of 
the office of space management 
at Boston University, and Gus 
Stathis, director of project man
agement at Boston University, 
the decision was made to repair 

damaged portions of the s labs 
rathe r than re placing e ntire 
bays. Structural engi neer on the 
proj ect was Gregorian Engin
eers, Belmont, MA. 

In addition to the corner s lab 
that was hung from the stee l 
beams, two additional bays were 
severe ly cracked a nd saggi ng 
and in need of immediate repair. 
The solution was to install a grid 
of steel beams to s upport the 
sagging slabs. The grid consists 
of a W18x50 member spanning 
diagonally between two columns, 
with a W18x35 member picking 
up the additional load of the 
slab. In addition some W8x lO tie 
membe r s we r e u t ili zed . The 
beams were tied to the co lumn 
heads by ex pans ion anchors. 
Special deta ils were developed to 
provide connections to the drop 
panels and capitols. 

The s upport frames were 
designed to support the weight of 
the s lab and the live load. 
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Shawl! above is the grid of /lew 
steel beams after fire proofing 
was applied. 

• Curved. Straight Bridge Systems 
t lnfluence Surface Approach 
• - I- and BOX Girder Sections 
• La, •• , AASHTO - LFD II< WSD 
• Mf.iRIC and English Units 
t Girder Optimization 
• Auto MESH Generation 
• Auto RATING FACTORS -Inventory 

Operating. Posting. Special Vehicle 
• Complex Geom . . Skewed. Bifurcated. 
• Pouring Sequence Analysis Available 
• PC License 0 1 Lease. Timesharing 
• Menu-DrivenlCAD·Llk. Features 
• Fast Runnmg (Mmutes) 

• MOlt Typel - Tri-Chord. Box Chord 
SlngltllDoubl. Cantilever, Other 

• AnalYII. - Moment. Shear. Torque 
Oilplacement. Reaction. Stress 

• De.ign - Splice • . Base Plates 

• Auto Load Caaes - Wind (shielding). 
Ice. DL, U.er Defined Loads 

• Pull Down Menu/CAD-Like Features 

• Lat •• t AASHTO Cooe Checking 

Auxiliary members were 
installed between main frame 
members under cracks to reduce 
the acting span of the existing 
slabs. The design utilized one 
W18x50 member framing diago
nally from column-to-column and 

• AASHTO • WSD. LFD (LRFD Analysis) 
• Analys'B. Rating. Cod. Checic 
• Optimization by Cosl or Weight 
• Auto Live Load . AASHTO and Multiple 

User Dehned Concunent Live Load 
• Auto RATING FACTORS - Inventory. 

Operating, Posting. Special V.hicle. 
• METRIClEnglish Conversion 
• Deck Pouring Sequence Analysi. 
• Haunched Web. Hybrid. Composite 
• Conlinuous Spans. Support Restraints 
• Graphic. - Moment, Shear, Camber 

Allow/Actual Stress 8r: Ranges 
• Menu Input - Very Friendly 

TRAP TRUSS RATING 
AND ANALYSIS 

• NEW - AASHTO LRFD and LFD Spec. 
• Cable Member Prestrelling 

• Most Tru.s Types Considered 

• Analysis. Design, Rating. R.habilitatlon 

• Auto RATING FACTORS - Inventory, 
Operating, Posting. Special Vehicles 

• Automatic Group Load Combinal1ons 

• Simple or Continuous to 6 Spans 

• Pull-Down Menu/CAD-Like Features 

Please circle # 53 

two W18x35 members framing 
into four W14x3 beams connect
ing four concrete columns at the 
corner of the structure . Six 
W8xlO inte rmediate short span 
members frame between main 
stee l membe rs for additional 
uppo rt. Shear connecto ,' a nchor 

bolts are used to connect new 
steel girders to concrete columns, 
capitals and drop panels. 

In areas with excessive sag
ging, structu ral T sections were 
cut at the web and welded to the 
top of the steel members to 
shape the beam in the form of 
the deflected s lab . Non-shrink 
grout was packed between the 
top of the stee l beams and the 
boltom of the slab to provide load 
transfer from the slab to the 
steel frame and finally to the 
concrete coiull'lns. 

In other roof slab and third 
floor slab areas with minor 
cracks, pressure injected epoxy 
and chemically anchored dog 
stitches we re used to prevent the 

@~~ t<1(§1€§~ 
SOFTWARE COMPANY 

MATERIAL ESTIMATING FOR STEEL FABRICATORS 
.-' Accomplish )n 3 hours time whll used 10 lake 

8 hours wllh pencll . nd paper. 

.-' Keep material waste to Iht IbloMe minimum 
usl"9 our UIliqlJt Itnglll opJJmJzJ/IjI pr ...... 

.-' Produces 12 precise, ealY 10 read reports for 
use by lhe shop and oHlce. 

.-' Handles ferrous and I!OIHerrous melal., 'asl.ners, 
hIrdwore, misc. 1Jems '"" ouernbIodlllils. Also 
tracks sfIop and field flbot. 

.-' IntMICfl with the StetlClcl tll Int'mltional 
detailing aoftwart. 

.-' A "Competitivo UPlJrodo"Is available. 

.-' '"Tnt Drive" oor tully tunct10nll demo for 30 
day. and sian .. vlng loday. 

1n4 ROM v.tley Ro.d 
P.O. Box 431 

K~IO. W'" _21 

T~ 100 en-4474 
F •• 208 5n-4474 

CO~PUTER SOFTWARE FOR SUCCESSFUL STEEL FABR~ATORS 

Please circle # 57 
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existing cracks from further 
propagation. Bent and threaded 
rods were installed in pre-drilled 
holes from underneath the slab 
and anchored to the slab by 
chemical epoxies. To select the 
diameter of the dog stitches and 
the required penetration lengths 
and spacing, the Smulski system 
was ana lyzed to obtain the pat
tern of bending moments and the 
resulting tensile forces in vari
ous parts of the slabs in crack 
locations. 

RAPID ERECTION 

It took two skilled steel erec
tors only one day to install the 
frames for each panel. Fabricator 
and erector on the project was 
AISC-member American 
Architectural Iron Co. General 
contractor was Walsh Brothers 
of Cambridge, MA. The epoxy 
injection and grouting took an 
additional day, which brought 
total installation time to less 
than one week. Accordingly, the 
project was completed in 
September in accordance with 
the university's schedule and 
requirements. 

In contrast, the concrete alter
native to using steel frames 
would have resulted in the cut
ting and removal of huge areas 
of the existing structure, column 
reinforcement, and the installa
tion of 11 new concrete boundary 
beams and new slabs with the 
requisite welding of new rein
forcement bars to the existing 
slabs . Finally, placing new con
crete would have required at 
least three weeks for the con
crete to obtain the required 
strength. In short, the process 
would have been expensive, 
noisy , time consuming, and 
would have required extensive 
shoring and disturbance to the 
on-going operation of the build
ing tenants. 

Zareh Gregorian, P.E., is prin
cipal and Garen B. Gregorian is 
project engineer for Zareh B. 
Gregorian Consulting Structural 
Engineers in Belmont, MA. 

A new addition to the Design Advisor family: 

FLOOR VIBRATIONS 
An Expert System to Help the Designer 

Six Tolerance Criteria to Choose From: 
Murray - - - - - - - - - _ - - - - - - _ Office/Residential Environments 

Modified Reiher·Meister - - - - - - - - - Office/Residential Environments 

Wlss-Parmelee - - - - - - - - - - - - - . Office/Residential Environments 

Canadian Standards Association - - - - - Walking Vibrations 

EJlingwood and Tailin - - - - - - - - - - Commercial Environments 

Allen E Aerobics } -E Offices 
Dandng With Residential 
Uvely Concert DIning 
Sports Event Weightliftlng 

~Ar.LL~F:LOO::R~F~RA:M~'N~G~;::=-HO' Rolled Sections, Jolsu, ind Bullt·up 

:."' Gr"phks Display 

Oeh,ult Tables ror Jobs or.as Standard 
,,"nil Drlvrn ExpertAdvlce ror All Input .and Interpreu.tlon 

Just Press (F1J 

To order send P.O. check or money order ror $2S0 plus $10 S&H to: 

Voice: (703) 731-3330 

Structural Engineers Inc. 
537 Wisteria Drive 
Radford VA 24141 

FAX: (703) 639-0713 

Site licenses are available 

Please circle # 78 
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Nucor-Yamato 

Steel is reshaping 

the way America 

sees construction. 

With an expanded 

mill that can supply 

THIS IS GOInG TO BE 
THE mOST POPULaR 

conSTRUCTIon 
SIGHT In amERIca. 

of-the-art mill, 

including electric arc 

and ladle metallurgy 

furnaces, continuous 

beam blank casting 

and high performance 

more structural steel than any mill in rolling mills designed to produce 

the Western Hemisphere . stock and other lengths for all our 

THE BIGGEST Mill And not only more customers. All our steel is low carbon 

steel , but a broader product line with and fine grain with superior toughness 

beams up to 40 inches deep . Perhaps and surface quality that offers both 

best of all, we are a low cost producer. weldability and improved corrosion 

It all adds up to just one thing : talk resistance . 

to Nucor-Yamato before you decide LOW COST PRODUCER Perhaps best 

to build your next project. of all, it's produced cost effectively 

• AVAILABILITY With 1.6 million tons for some of the most competitive 

behind us, nothing can stop our prices you'll ever see. And if you're in 

availability and on-time delivery by the construction business these days, 

rail or truck or barge on a wide range that's a sight for sore eyes . 

• 

of products. In fact, we can offer high Contact Nucor-Yamato Steel early in 

strength steel at Structural.hapestrom W6 X 15 to W40 X '97 your next project at 

little or no more cost Standard .oction. including CIS X 33.9- 50, MC 800/289-6977, FAX 

than standard ASTM I. x 31'50, MC 13 X 31 .8-50 and Me 18 x 4'.1'58 501/763 - 91 07; 0 r 

A36 beams. 

QUALITY Nucor

Yamato is a state-

H-Pilinq rangingfromHP8X36toHPI4Xll7 write to us at PO 

erado. includo ABS erode. A, 8, AH3'. AH36; Box 1228, Blytheville, 

ASTM A]6 ; ASTM A57' erado 50; ASTM A588 Arkansas, 72316 . 

( "wuthoring .tool"); ASTM A709 (AASHTO M'70 

~quivalents) ; as well as CSA 40.21 Grade 44W 

N UCOR-YAMATO S TEE L COMPANY 
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EXTERNAL BRACING 

PROVIDES SEISMIC SUPPORT 
• 

The retrofit of a 1960s university building was 
economically accomplished with a 

system of external steel braces 

An external steel frame was used to bring this laboratory building 
up to current seismic code level. 
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By Peter A. Timler, P .E., and 
John G. Sher stobitoff 

THE INFLUENCE OF CALIF
ORNIA'S EARTHQUAKES EX
TENDS BEYOND THE STATE'S, 

and indeed the U.S.'s, border. 
After the Lorna Pr ieta earth
quake of 1989, the government of 
British Columbia-the Canadian 
province due north of 
California-began evaluating 
and upgrading many of its older 
and more vulnerable structures. 
Recently, the primary laboratory 
teaching faci lity at the British • 
Columbia Institute of 
Technology (BCIT) was upgrad-
ed to bring it to 100'11: of current 
code requirements. 

Objectives for the renovation 
of the building, located in the 
Vancouver suburb of Burnaby, 
included: minimizing co ts; com
pleting the project within a 
three-month period during the 
summer of 1993; minimizing dis
ruption to mechanical and elec
trical systems, since all adjacent 
bui ldings shared the system and 
we re to be fu lly occupied and 
operational during the construc
tion period; and maximizing the 
aesthetics of the finished renova
tion. 

The existing building was con
structed in 1962. However, 
because it was constructed under 
fe der al jurisdiction, it was 
exempted from loca l building 
codes and it is unknown whether 
it was designed to meet the 
ex is ting standards. The main • 
building is a four-story structure 
consisting of 5-in. or 6-in. light
weight concrete floor slabs sup-
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ported on steel beams and con
crete encased steel columns. The 
3S1-ft. by 75-ft. building is rec
tangular in plan with an inter
story height of 12-ft. 9-in . A light 
steel-framed penthouse covers 
approximately 50Q of the roof 
floor plan area. The building was 
connected with ne ighboring 
buildings to form a courtyard. 
The existing lateral load system 
consisted of four lightly rein
forced concrete stairwells well 
distributed along the building's 
length. Evaluation of the struc
tural details of the ex isti ng 
building indicated a s tructure 
with very nominal ca pacity 
because of the lack of s pec ific 
detailing for ductile behavior . 
The elastic capacity of various 
elements ranged from 20'l to 
40'k relative to current code 
requirements. 

Initially, the renovation called 
for incorporating 20 new internal 
reinforced concrete shear walls 
at a cost of $3.3M CON, exclud
ing any non-structural seismic 
restraint or any improvements 
within the building e nvelope. 
However, after careful considera
tion , the designers- in consulta
tion with the building's users
created a scheme combining 
external steel bracing with exter
nal shear walls. In addition to 
reducing the cost of the renova
tion by half, it created a striking 
visual concept for an "Institute of 
Technology" that appealed to the 
client. A final advantage was the 
some of the elements of this pro
ject could be incorporated into a 
future planned retrofit of the 
adjacent buildings in the COIll

plex. 
The renovation was accom

plished under the CAN/CSA
SIS.I-M89 (SIS.I) Limit States 
Design of Steel Structures code, 
the first Canadian code that 
speCifically addressed the ductili
ty requirements of s teel struc
tures in seismic design . Each 
stee l lateral load-resisting sys
tem is addressed with compati
ble design rules commensurate 
with the force modification factor 
R. The R value is relative to the 
system's capacity to absorb ener-

NORTH WINe 
(J STOR(YS) 

~ I ITlNOIING __ 

~IIStll'fl)jlllG ••••• 

...... , IIl1I01f ~ 

-'"111:"-'11 ~ 

~1' 62' 

gy by undergoing inelastic defor
mation s. The code recognizes 
overstrength provision (or the 
capacity design app roach), in 
which brace sizes se lected for 
reasons other than actual 
strength or stability there by 
exhibit resistances greater than 
those required to carry the seis
mic loads and therefore impose 
potentially larger connection 
design forces because of their 
increased reserve in strength. 
For this building, a calculated 
design base shear equivalent to 
31 Iff of the weight of the struc-

.)6,' 

ture was dictated by the code. 
The code also contains ductili

ty req uirements for braced 
f"ames expected to undergo 
intense cyclic loading. Th code 
recognizes the need for redun
dancy in opposing directions per 
planer frame . Redundancy 
res tricts dramatic changes in 
overall torsional resistance that 
would otherwise lead to subse
quent catastrophic loss in shear 
capacity as compression braces 
buckle. Additionally, controlling 
local buckling of members is 
emphasized by the imposition of 
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A Quick Quiz 
For Structural Engineers 
The more 0 computer program costs, the TRUE FALSE 
beHer it is. 
A program that solves complex, difficult TRUE FALSE 
problems must be complex and difficult 
to use. 
Structural engineering software can never TRUE FALSE 
be fun to use. 
If you answered TRUE to any of the above, or you would like to know more 
about a truly innovative software program, call us! 
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frames, trusses, beams, 
shear walls and much morel 
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more severe width-thickness 
ratios than Class 1 limitations. 
To maintain reasonable levels of • 
energy absorption while under-
going plastic bending during 
overall buckling conditions, diag-
onal bracing members also must 
meet stricter slenderness ratios. 
As significant reserves in 
strength, which can easily be 
drawn upon through capacity 
response of the frame, are likely 
to exist in the bracing members 
themselves , connections are 
designed for higher load levels, 
i.e. , twice those obtained from 
elastic analysis. oupled with 
the braces overall energy dissi-
pation requirements through 
out-of-plane buckling, gusset 
plates must be detailed to avoid 
brittle failures. 

EXTERNAL BRACING 

A ductile-bracing frame 
scheme with an R value of 3.0 
was selected for several reasons. 
The ductility rating of this sys
tem would approach equivalence 
with that of the proposed rein-
forced concrete end walls, which • 
have an R value of 3.5-an 
important consideration for 
retrofit performance. Also, over-
all member force levels wold be 
reduced significantly; 33'K over 
nominally ductile and 50Q over 
non-ductile steel-reinforced 
framing schemes because of 
increased deformational charac
teristics . However, greater 
demand, required in the design 
and detailing of connections, 
would ensu re the necessary duc-
ti le behavior. Reducing the force 
levels was an important consid-
eration because of the long plan 
dimension in the north-south 
direction . As a result, an unusu-
ally large torsional component 
had to be added to the east-west 
oriented code earthquake base 
shear. 

As a result of these considera-
tions, along with architectural 
and erection considerations, the 
reinforcement system was 
designed with wide nange beam • 
and column grillage incorporat-
ing hollow structural steel brac-
ing. To r educe the size of the 
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bracing members, a fully braced 
system was used on the west 
face of the main building, with 
near fully braced systems on the 
west and east faces of the north 

HSS 10". 10". \. T'IP, 
nRST nOOJt 

and south wing structures , 
respectively. The near fully 
braced systems allowed unre
stricted student and faculty 
access to the cou rtyard . 

"211101 

AESTHETIC CONCERNS 

Unlike an internal strength 
ening system, great care must be 
taken to visually integrate an 

Automatic preheating or manual 
- how do you decide? 

Once you compare, the choice is obvious_ 
Automatic electrical resistance preheating 

helps control project costs by: 

Increasing welder productivity 
Labor costs are reduced because components are always ready for 
welding. Your personnel are freed from time-consuming manual 
preheating chores. The electrical equipment creates a safe working 
environment. 

Avoiding expensive rework 
Uniform maintenance of minimum temperature controls two common 
causes of rework - cracking and hydrogen formation. 

Request our FREE literature and information on 
our successful Northridge earthquake projects. 

TYPIcal preheat layout 
for understde of 

column-beam weld JOint 
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external bracing system with the 
existing structure. Particularly 
important is t.o minimize window 
coverage. In addition to visual 
concerns, an erection plan was 
needed that would allow the use 
of a small mobile crane capable 
of entering the courtyard 
through a 9-fl.. vertical clearance 
breezeway. 

Selection of a framing connec
tion system was based on the 
er ction sequence of the mem
bers and on minimization of field 
welding for quality control. As a 
"csull, end-plate connections on 
bcams with bl'3cing gusset hard
ware were chosen. The gusset 
plates, which would receive the 
slotted HSS braces prepared 
with angle end clips, would 
enable quick erection bolting fol
lowed by brace-to-gusset field 
wclding. To meet architcctural 
requirements, a series of scal
loped gusset plates were devel
oped. The detailed radii of these 
plates were relative to each 
braced connection coinciding at 
the joint and other local joints. 

The new external bracing sys
tem was connected directly to 
the noor diaphragms of the exist
ing structure. Connection design 
force levels of the frames to the 
building were limited to two 
times the anticipated earth
quake shear equally distributed 
to each connector location. When 
this force level presented condi
tions in which an un "easonable 
number of anchors were neces
sary and their clustering inter
fered with their efficie ncy, a 
total noor shear force was calcu
lated on the basis of the buckling 
capacity of every brace associat
ed with the noor level under con
sideration. Because of the opti
mization of the bracing sizes for 
the frames , this overstrength 
limitation ranged between 1.3 
and 1.7 of the design earthquake 
shears. 

The exterior finish the main 
building differed from the two 
wing buildings, but a simi lar 
connection, utilizing T-sections 
01' angles, was provided. 

The main bu ild ing was fin
ished with an exposed aggregate 
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stucco. A full length band of con
nection zones was sawcut and 
lightly jack-hammered to expose 
the formed concrete surface of 
the upstand beam at the 
diaphragm level. A 3',.-in.-thick 
industrial grade neoprene strip 
of durometer ha,'dness 50 was 
installed behind the nanges to 
accommodate somc or the finish 
variations from the original 
forming. A nashing was incorpo
rated to provide waterproofing. 
Prefabricated T-sections weld d 
between the nanges or the beam 
facilitated connection via its web 
to the unit previously secured to 
the building. Galvanized shims 
made up erection discrepancies 
between the connector units 
secured to the face of the build
ing and the beams of the rrames. 
Adhe ive concrete anchors bolted 
the connector units directly to 
the building. 

Horizontal reactions from the 
slabs at each noor level and th 
roof were transferrcd through 
drag struts to the walls along the 
north and south wings of the 
complex. Openings cut in the 
main building's walls allowed 
the fabricated struts, which con
sisted of inverted T -sec tions 
welded to wider top fla nge 
plates, to be installed f,'om the 
courtyard. The top nange of each 
drag strut was bolted with adhe
sive anchors to the underside of 
the slab. Because of the 
crammed connection, l '/ .. -in.
diameter A490 bolts were used. 

Peter A. Timler, P. E., is a 
senior structural engineer, and 
John G. Sherslobitoff is a project 
manager with Sandwell Inc. in 
Vancouver. This arlicle is based 
on a paper first presented al Ihe 
1994 National Steel Construction 
Conference. 
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An outdated, yet 
historic, steam 

plant proved the 
perfect new 
home for a 

pharmaceutical 
research 
company 

By T ERRY L UNDEEN, P.E., 
T ODD P ERBIX, P .E ., AND 

J OliN SCIIWARTZ, R.A. 

FOR MORE THAN SEVEN 
DECADES, THE LAKE UNION 
STEAM PLANT provided aux

iliary power for Seattle. But in 
1984, the facility, located on the 
east shore of Seattle's Lake 
Union and vis ible from many 
vantages thro ughout the city, 
was decommjssioned. 

Sentiment and historic sensi
bi lities demanded that the large 
concrete building be preserved. 
The original structure was built 
in three phases from 1911 to 
1922-the end of the era when 
utilitarian buildings were 
designed as notable civic works. 
And the Lake Union Steam 
Plant was no exception-though 
essentia ll y a 300-ft. by 90-ft . 
trapezoid , it featured exquisitely 
detailed mono lithic concrete 
spandrels. 
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After the plant was closed , 
Seattle City Light tried unsuc
cessfully to find a new use or 
buyer fo r the property. Finally, 
in 1989, t he Ro ll Company 
approached the City with a pro
posal to convert the bui lding into 
a 109-unit condo minium . 
Unfortunate ly, financ ing could 
not be obtained for the project. 
After other uses were evaluated, 
a plan was developed to convert 
the building into a research! 
office building with Zymo
Genetics, the American research 
arm of a large Danish pharma
ceutical company, as tenant. 

E XISTING ST RUGTUltE 

The bui lding was supported 
on 30-in. to 36-in. sq ua re con
crete co lumns . These columns 
are spaced 16-ft. on center in 

• 

• 

• 
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three longitudinal rows with 
spacings of 34-ft. and 51-ft. 
between rows. On the perimeter, 
the columns were interconnected 
with deep spandrels, providing 
lateral stiffness. 

There were two primary oper
ating levels in the original build
ing: The basement and the main 
floor located 20 ft. above the 
basement. The basement and 
main floor were cast-in-place 
concrete beam and slab struc
tures designed for heavy indus
trial loads up to 600 psf and 
were supported on the main 
columns along with a labyrinth 
of intermediate columns. 
Isolated from the main struc
ture, the generators were located 
on the main floor. The main 1100r 
and columns below supported 
the boilers , which were con
structed with a steel ske leton 
and brick shell. The boilers sup
ported the 92-in.-diameter steel 
smoke stacks, which extended 
105-ft. above the roof. In turn, 
the stacks were laterally sup
ported by guy wires attached to 
the top of the concrete columns. 

The roof was supported on 
steel trusses, which spanned 
between the three column rows. 
The top chords of the trusses 
were pitched , with the truss 
depth varying from 5-ft.-9-in. to 
7-ft.-9-in., and the bottom chord 
was located 38 ft. above the main 
floor. The trusses were con
structed of riveted double angles 
with chord cover plates. Most 
trusses were unique, due to the 
phased construction and the 
varying openings for stacks. The 
roof itself comprises a cast-in
place concrete slab supported on 
steel purlins, which framed into 
the panel points of the truss top 
chord. At the northwest corner of 
the building, a penthouse housed 
transformers and switchgear. 
The penthouse 1100rs and roof 
were supported on deep concrete 
beams that span in the trans
verse direction. 

Since the building was located 
over the edge of Lake Union, it 
was supported on approximately 
2,000 12-in .- diameter piles. 
Controlled by locks downstream 

1'-- --. 
:..,.... -

Three stages 
of evolution: 
the origiollal 
steam plant 
under con
struction (top 
left); after com
pletion in the 
1920s (middle 
left); and as it 
looks today 
(opposite). 

Shown 
below is the 
roof framing 
plan of the cur
rent building. 
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near Puget Sound, the lake is set 
at two levels each year. The pile 
caps were set such that the tops 
of the piles would always be sub
merged. The mud line varies 
from 10 ft. below to 2 ft. below 
the bottom of the pile caps. 

REDEVELOPMENT P LAN 

Initial design studies conclud-

'--- ---".----- ~ \._----. 

ed that a typical lab module, at 
the east and west sides of the 
building with a common service 
core in between, would fit well 
into the existing shell. This lay
out, coupled with the sites prox
imity to the University of 
Washington and the new campus 
for the Fred Hutchinson Cancer 
Research Center and its conve-
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nient in -city loca tion , made it 
ideal for its new tenant. 

Since the building is a desig
nated Landmark tructure, the 
Seattle Landmarks Preservation 
Board had to approve all 
changes, modifications or repairs 
to the structure. In addition, a 
great deal of input wa provided 

• 

by a itizens Advisory • 
Comm ittee. Ch anges to the 
structure includ d replacement 
of the original stacks, replace-
ment of the window system, inte
gration of new Ooor lines, pent-
house expansion to support new 
stacks, interior layouts, and the 
configuration and finish of added 
diagonal bracing. 

The programming phase of 
the project started with detai led 
discussions with individual 
sen ior scientists to outline each 
labs function, quipment needs, 
proximity requirements, 
mechanical and lab gas require
ments and other special needs or 
desires. This process also was 
conducted for all support a nd 
administ r ation departments. 
The process detailed a need for 
approximately 95,000 sq. ft. at 
the time of initial occupancy. 
ZymoGenetics also desired pre
dominately ciearspan lab spaces 
and a well organized mechanical 
distribution system that would 
easily accommodate future modi- • 
fications or expansion. In addi-
tion, the co mpany wanted labs 
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oriented to the exterior of the 
building to take advantage of the 
views and natural light, group
ing offices in the center of the 
building to encourage informal 
interaction between the various 
scientists, and providing a 
design that expres sed the 
dynamic and exciting work in 
which the company is involved. 

By utilizing a negotiated con
struction contract and design
built subcontractors for the 
mechanical , electrical and 
plumbing contracts, these indi
viduals were identified early and 
were available to assist the 
design team at the start, where 
there input could have the great
est benefit. 

As the design team developed 
various options, it became appar
ent that the vertical floor clear
ance at the labs would be criti
cal. With the height and bulk 
variances limiting any potential 
expansion of the building enve
lope , th e substantial space 
required for lab mechanical sys
tems, and a stringent client bud
get limit, a three-floor scheme 
was identified for the interior of 
the main Steam Plant building. 
This scheme also accommodated 
the clients desire to incorporate 
a limited interstitial access con
cept within the ceiling spaces at 
the second and third floor labs. 
An original concept to provide 
steel catwalks in this area was 

eliminated for cost reasons , but 
the vertical clearance still allows 
access for future work on the 
building systems. 

GRAVITY F RAMING SYSTEM 

Before attempting to develop 
structural schemes, it was neces
sary to evaluate the existing 
building and understand its limi
tations. 

The main columns were ade
quate with the exception of an 
insufficient cover of reinforce
ment and segregation of aggre
gate at cold joints. Cores from 
the boiler support columns indi
cated that the average compres
sive strength was 2,500 psi. The 
steel trusses were in excellent 
condition and chemical testing 
confirmed weldability. The major 
area of concern, then, was the 
piles. However, a foundation sur
vey by divers confirmed the size 
and condition of the piles and 
core samples showed no deterio
ration of the wood. 

Given concerns with known 
hazardous materials be low the 
basement level , it was clear that 
foundation work needed to be 
minimized. Fortunately , the 
geotechnical engineer on the pro
ject discovered a 1915 University 
of Washington research paper on 
the construction of the building 
that provided information on pile 
lengths and blow counts. Based 
on this information, and the new 
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borings, the allowable pile capac
ities were set at 30 tons and the 
allowable existing and future 
loads on pile caps were calculat
ed. The roof structure also was 
analyzed, as was the main floor 

structure. 
The lab space and parking 

requirements, along with the 
foundation considerations, were 
the driving factors in developing 
the framing layout. While the 
total load on the found ation 
would decrease significant ly 
from the original use, many of 
the pile caps were located in 
areas that needed to be column 
free. An initial attempt to utilize 
only the three primary existing 
column lines was unsuccessful 
because the piles at the central 
columns would be overloaded. 
Thus, a fourth column line was 
established, which resulted in 
transverse column spacing of 35 
ft., 15 ft. and 35 ft. Because of 
the location of existing pile caps, 
the longitudinal spacing of the 
new columns did not align with 
the 16-ft. skewed module of the 
existing columns. The framing 
and architectural floor layouts 
were adjusted to accommodate 
this misalignment. 

In order to maximize the floor
to-floor space in the labs for 
mechanical systems, the parking 
levels were located as low as pos
sib le. The existing basement 
structure was used for the lower 
parking level and the upper 
parking level was constructed as 
a transversely post-tensioned 
concrete slab with mild rein
forced wide shallow longitudinal 
beams to minimize structure 
depth. 

The three main office and lab 
floors were framed with compos
ite steel beams. A post-tensioned 
slab, similar to the parking level, 
a lso was considered. However, 
while somewhat thicker, the 
steel framing was found to be 
more cost effective for the higher 
lab floor loads. Additionally, the 
owner had concerns that a post
tensioned slab would limit future 
floor penetrations. Finally, com
plex connections would have 
been required to allow the slab 
to freely shorten and creep with-
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out distressing the relatively 
stiff existing columns. The steel 
framing also had a scheduling 
advantage over all cast-in-place 
options since it allowed top-down 
construction. 

The longer span beams are 
WI8s and the purl ins and short
er beams are W12s and W14s . 
All wide Oange material was 
ASTM A572 Grade 50. The fram
ing was arranged orthogonally 
wherever possible to minimize 
skewed connections. Floor edge 
beams were set back 42 in. from 
the window line to satisfy histor
ical requirements for the build
ing elevations. The deck edges 
were then stiffened with 7-in. 
channels to meet tight deflection 
tolerances for the custom win
dow frames. 

While the owner was con
cerned with floor vibrations, they 
felt that most of their sensitive 
equipment would have to be 
locally isolated regardless of 
structure type. Even so, vibra
tion characteristics were some
what improved compared with 
typical office construction by 
using a 4'/ -in. normal weight 
topping slab over a 2-in . metal 
deck. In addition, the extra slab 
thickness attained a two-hour 
fire rating without fireproofing 
the deck. 

The expanded penthouse con
tains several unique framing 
systems. The Ooor-to-Ooor 
heights established by the exist
ing parapet height made it diffi
cult to obtain functional lab 
space. In the penthouse addition, 
four column lines were estab
lished that limit span lengths. 
Three of these lines aligned with 
either existing or new columns 
below. 

The fourth line is supported 
on transfer girders at the lower 
penthouse level. These transfer 
gi rders were made of built up 
W12IWTI2 sections placed as 
close as possible to the existing 
roof, establishing the new floor 
level. with the shorter spans 
above, no transverse framing 
was necessary and longitudinal 
runs of mechanical and lab ser
vices could be installed directly 

to the bottom of the floor slab. 

CONNECTIONS 

Single shear plates were used 
for the steel-to-steel connections 
wherever possible. Due to limit
ed beam depths and high loads, 
some double angle connections 
also were specified. All connec
tions were made with horizontal 
slots, since there is no chance to 
"plumb" columns in a large reno
vation project. 

The steel-to-concrete connec
tions were perhaps the most crit
ical structural element. Since 
they had to be fire rated, epoxy 
anchors were not an option. 
Thru-bolting the columns also 
was not feasible because , in 
addition to the high cost, the 
bolts would have been visible on 
the historic exterior building fin
ish. Instead, high capacity 
expansion anchors, with ICBO 
certified allowable shear loads 
exceeding 7,500 lbs., were speci
fied. Typical connections con
tained eight of these ' la in. bolts 
spaced at approximately 8-in. on 
center. Because of the uncertain
ty of the concrete condition at 
each anchorage, a load-indicat
ing type option was selected for 
the bolts. 

SEISMIC DESIGN 

As with any major renovation 
in Seattle, developing appropri
ate seismic criteria is an impor
tant project consideration. Due 
to the change-of-use and exten
sive demolition in this project, 
an extensive seismic retrofit was 
mandated. While the building 
had withstood two major earth
quakes without any sign of dam
age and the total weight of the 
building was being reduced with 
the removal of heavy equipment, 
the new floors created new load 
paths in the non-ductile concrete 
frame . Although the structure 
had significant strength and 
stiffness, its ability to withstand 
a subduction zone type earth
quake of long duration was ques
tionable. Therefore, a new seis
mic system, designed to resist 
current UBC Zone 3 forces , was 
designed. 
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In order for the new lateral 
system to be effective, it needed 
to be stiffer than the existing 
spandrel frames. The choices 
boiled down to steel concentric 
braced frames and/or concrete 
shear walls . As for the gravity 
framing, foundation considera
tions were paramount in locating 
the new lateral systems. 
Specifically, the overturning 
forces were limited by the com
pression pile capacity. 
Additionally, given the timber 
pile/concrete pile cap interface, 
no net tension forces could act on 
a pile cap. In the longitudinal 

direction, the obvious location for 
the primary system was along 
the existing central column line. 
Because the lab spaces could not 
be interrupted in the transverse 
direction, overturning forces on 
internal elements with resulting 
high aspect ratios were exces
sive. After several options for 
transverse interior core elements 
with outriggers to exterior 
columns were considered, exteri
or bracing elements were select
ed. 

The main bracing system con
sists of shear walls in the park
ing levels below the first floor 
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and stee l braced frames above. 
To preserve the industrial char-
acte r of the building, a ll of the • 
1O-in. and 12-in.-d iameter pipes 
are exposed and architecturally 
featured. The existi ng columns 
are part of the longitudinal 
braced frame. Since concrete 
columns are not allowed in Zone 
3 braced frames in new construc-
tion, the columns were evaluated 
for strength under amplified (3/. 
R) earthquake loads. Because 
three of the 12 existing exterior 
columns are unrein forced brick 
infill, the transverse-braced 
fr ames were set just inside the 
building and include new steel 
columns. In addition to resisting 
primary frame forces , the 
columns also were used to 
strongback the historic brick 
infill. Torsional forces , resulting 
from the single offset longitudi-
nal element, are resisted by the 
exterior transverse elements. 
Lateral loads in the penthouse 
are resisted in the transverse 
direction with steel braced 
frames and in the longitudinal • 
direction with concrete shear 
walls. 

There are severa l unique 
diaphragm e lements in the 
structure. Because it was diffi
cult to transfer tensile drag 
forces through the existing 
columns to the longitudinal 
braced frame, a collector element 
was developed at the adjacent 
new column line. The beam sizes 
along this line were increased for 
axial forces and the tensi le con
nection forces were resisted with 
full penetration flange welds. 
Diaphragm chord forces at the 
large central slot in the building 
are resisted by 5-in. structura l 
tubes . Tensile forces in these 
tubes are developed with pairs of 
30-ft.-long, 13/ .. in. high-strength 
threaded rods , extending 
through two existing columns. 
Areas of the existing roof 
diaphragms that were not sum
cien t to transfer forces to the 
exterior frames are supplement-
ed with topping slabs. • 

The connections between the 
new and existing elements in the 
lateral system were quite chal-
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lenging. Reco gni zing their 
importance, the connections 
we r e designed for amplified 
forces according to the current 
code. Among a host of s pecia l 
conditions, the steel-to-concrete 
connections in the longitudinal 
braced fram e received the most 
scrutiny. Steel channels were 
install ed from floor -to-floor to 
di stribute vertical fram e forces 
to epoxy anchors. Each P/,-in. 
anchor has an ultimate shea r 
capacity of 62 kips and in-place 
load tests were performed 
beyond this level as part of a 
contractor substitution submit
tal. Given the concrete strength, 
spacing and e dge distance 
requi rements, this appears to be 
the maximum load per unit 
length that can be obtained with 
any product on the market . 
These channels and anchors also 
are expo ed in the fini shed build
ing. 

Using ETABS softwa re, a 
three-dimensiona l s tructural 
mode l was d eve loped of the 
building, containing all new and 
ex ist ing e lem e nts that con
tributed to the lateral stiffness . 
The structure was analyzed to 
assure that no existing elements 
were overloaded. The next s tep 
in the analysis was to remove all 
existing elements and verilY the 
adequacy of the new frames and 
shear walls. Dynamic ana lysis 
was perform ed since the struc
ture had many of the vertical 
and plan irregu larities listed in 
the UBC . The foundation was 
modell ed with vertical, lateral , 
a nd pla n rotational s prings to 
properl y eva luate the loads on 
the piles. 

Th is article was condensed 
from a paper delivered at the 
1994 National Steel Construction 
Conference. Terry Lundeen was 
an associate with the Seattle 
structural engineering firm Ratti 
Swenson Perbix, Inc. and is cur
rently with Coughlin Port er 
Lundeen. Todd Perbix is a prin
cipal with Ratti Swenson Perbix, 
Inc. John Schwartz is the man
aging associate at the Seattle 
architectural firm Daly & 
Associates. 
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F or more than 20 years, many state 
DOTs and consultants have utilized U.S. 
Steel's SIMON mainframe program for 
the design of straight steel plate-girder 
bridges. Now, the American Institute of 
Steel Construction is offering this power
ful program on a PC platform. 

SIMON dc,igns I -~haped and muhiple single-cell box
shaped girders. with up to 12 continuous ~pans. SIMON 
produces complete designs in accordance with the latest 
AASHTO Standard Specification for Highway Bridges. 
ThIS enhanced and updated version of SIMON has 
undergone extensive verification by several state DOTs 
and consu hants. 

SIMON is easy to use because the engineer follows the 
same logic and process as when designing a bridge man
ually. The entire system runs in MS-DOS and occupies 
Ie,s than I MB of hard-disk space. 

Output from the SIMON program includes: 

• Dead-load and maxtmum and minimum live-load 
moments and shears for variable-axle H or HS 
truck loading or for variable-wheel loading with up 
to 20 axles. 

• An optimum design of the girder elements based 
on control parameters selected by the user. 

• Performance ratios computed for each limil stale at 
the critical cross sections of the girder along with a 
complete printout of all AASHTO specification 
checks. 

• A complete bill of materials including locations. 
yield strengths. weigh", length,. widths and thick
nesses of all webs. nanges and stiffeners. 

Licensing of SIMON Systems for use on a personal 
computer is available for an annual subscription fee of 
$300. During the subscription period, AISC will furnish 
program updates and enhancements along with tele
phone suppon on the use of the software at no additional 
charge. To order or for more informati<n Phone: 3 I 1-670-
2400, Fax: 312-670-5403. • Setting Standards for over 70 Years 
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STRUCTURAL ENGINEERING 

SOFTWARE SURVEY 

THE PROLIFERATION-AND 
IMPROVEMENT-OF TRue
TURAL ENGINEERING SOFT

WARE makes choosing a package 
more and more difficult. 
Fortunately, many vendors are 
now offering demonstration 
disks. 

Recently, to further help engi
neers choose a software package, 
Modern Steel Construction sur
veyed users of 22 software pro
grams. The methodology of the 
survey involved asking each ven
dor for the names of 30 active 
users, with an emphasis on rela
tively recent purchasers of the 
program. Each of these users 
was mailed a survey and asked 
to return it in a postage paid 
reply envelope. The return rate 
averaged around 60<)(. To further 
control the survey, we asked how 
often a respondent uses the pro
gram and discarded responses 
from anyone using the program 
less than once a month. 

The questions reported on the 
following pages are: 

• How easy was it to become 
familiar with the program's fea
tures? (rate the program from 1 
to 10 with 10 being easy to learn 
and 1 being very difficult) 

• What was the quality of the 
provided documentation (rate 
the documentation from 1 to 10 
with 10 being clear and complete 
and 1 being incomplete and diffi
cult to understand) 

• Does the vendor provide 
adequate customer service (rate 
customer service from 1 to 10 
with 10 being excellent service 
and 1 being very poor service; if 
you haven't required customer 
service, please skip this ques
tion) 

• How easy is it to use the 
program? (rate each of the fol
lowing items from 1 to 10, with 
10 being excellent and 1 being 
poor) 

-ease of input 
-quality of graphics 
-ease of connection 

to printer/plotter 
---{)utput quality 

• Does the program perform 
up to expectations? (rate the pro
gram's quality from 1 to 10, with 
10 being it fulfills all of the ven
dors claims and 1 being it does 
not perform at all) 

• Has the program increased 
your productivity? (rate the pro
gram for increased productivity 
from 1 to 10, with 10 being it has 
substantially increased your pro
ductivity and 1 being it has had 
no effect on productivity) 

• Has the program provided 
good value for the price paid for 
it? (rate the program for cost vs. 
value, with 10 being an extreme
ly cost effective program and 1 
being a poor value) 

• Would you recommend this 
program to others? (rate the pro
gram from 1 to 10, with 10 being 
definitely and 1 being no) 

The answers to the above 
questions were computed for 
both mode (the most frequently 
occurring response) and mean 
(the average respon e). 

Generally speaking, there 
appears to be a slight correlation 
between length of ownership and 
perceptions about a program, 
with the longer the length of 
ownership, the less positive the 
perception. One possible expla
nation for this is that longer 
users are more likely to be using 

an older version of the program. 
In addition to these questions, 

we asked about the operating 
system currently being used and 
which operating system is pre
ferred. Most users ar working 
on IBM-compatible computers 
(the only notable exception being 
users of the Macintosh-based 
Multiframe program). The vast 
majority are running DOS-based 
software, and surprisingly, about 
half prefer DOS to Windows. 
One possible exp lanation for a 
DOS preference is the existing 
comfort level that most engi
neers a lready have in that sys
tem. But just as likely is the 
realization that DOS-based pro
grams will run quicker than 
Windows-based programs, espe
cially on older computer systems. 

We also asked about how easy 
it was to integrate the software 
with other applications. Most of 
the software packages performed 
very poorly in this area, though 
most vendors report that they 
are working on this area and 
expect substantially easier inte
gration in the near future. We 
also asked whether program doc
umentation includes information 
about program limitations and 
assumptions. For the most part, 
according to this survey, vendors 
are doing a good job of explain
ing this area. 

Some vendors opted not to 
participate in this survey. Some 
information on some of these 
programs is included at the end 
of the survey results . 

To receive more information 
on any program, simply circle 
the appropriate number on the 
reader service card near the back 
of this magazine . Finally, to 
receive information on all build
ing programs, circle no. 100; for 
information on all bridge pro
grams, circle 101. 
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• SES Steel Design Package 
Ecorn Associates, lne. 
8324 N. Sleven Road 
Milwa ukee, WI 53223 
phone: 414/365-2100 

414/365-2110 
CIRCLE NO: 90 

Learntn" • ii.2 
Documentation 5 ., 
Cu .. LOm(>r 8 
SUllport 8.:1 

Input • 7,~ 

Grtlllhl/:lO 6 
7 

('onnedwllv 10 
ij,O! 

Oul~ut 9 
Qua II)' 7. 
Performnm,,(' 9 ., 
Product .... ,), 9 

OJ 

('0101 \'. 9 
Villue 81 

AdVice I. 
OJ 

Includes both LRFD & ASD. 
Package oITers steel beern, steel 
coiumn, composite beam and 
quick steel design. 

ETABS 
Computer & Structures, Inc. 

1995 University Ave. 
Berkeley, CA 94704 
phone: 510/845-2 177 

fax: 5101845-4096 
CIRCLE NO: 31 

..... ·ammg , 
81 

Doc-uml·ntallon , 
79 

('u~t()lI1l'r 10 
SUI,port ., 
Input 10 

1i:1 
Grnphltll 9 

7:1 

Connectivity 9 
7:1 

Out~ul 9 
quo Ity 7. 
PerformnnCf' 9 

86 

ProductiVIty 9 
OJ 

COllI V. 9 
Value OJ 
AdvlC:e I. 

.3 

Provides sophisticated 3D 
analysis of multi-story buildings 
using eilher ASD or LRFD. 
Incl udes AutoETABS, an a na ly-
sis & drafting program running 
inside of AuloCAD. 

FLOORVIB 
Structura l Engineers Inc . 

537 Wisleria Dr. 
Radford, VA24141 

phone: 703123 1-6074 
fax : 703/639-0713 
CIRCLE NO: 78 

u.nrn1ll~ • 7 :1 
l)ocUnll'nldtmn • ., 
('ul>tonll'r 10 
Support " Injlul 9 

" (jmllhl(1J 9 

"" C"onnecuvll\' 9 
61 

Out~ut G 
qua Ily 1M 
Perfi.mlllllCf' 6 

7.-1 

l"nJdIlCU\'tly " 52 
C'o.<l V • . 9 
Vnlu{' .0 
Ad\'lCf' 9 

6,:1 

Provides vibration to lerance 
evaluation of stcel member-con-
crcte s lab 0001' us ing a variety of 
criteri a, with a final report gcn-
erated for each evaluation . 

RISA-3D Is seHing 
standard lor qualify vs. 
our demo and see lor YOllrSll1l 
just how good SfruClural design 
solfware con bel 

(!J1c~Fu~ 

III RI 
TECHNvL'-''''' 
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Modal Response 
Mean Response 

GT Strudl 
Georgia Tech Research Corp. 

790 Atla ntic Dr. 

Images 3D 
Celestial Software 

MDX 
MDX Software 

1412 Ridgemont Court 
Columbia, MO 65203 
phone: 314/446-322 1 

Atla nta , GA 30332-0355 
phone: 404/894-2260 

rax: 404/894·8014 
CIRCLE NO: 71 

2150 Shattuck Ave., Sto. 1200 
Berkeley, CA 94704 
phone: 510/843-0977 

rax: 510/848-9849 
CIRCLE NO: 91 

rax: 314/446-3278 
CIRCLE NO: 47 

LMrnm« , I..('amm, 
64 

Documentallon , l}ot-umentatlon 

•• 
ew-tom"r 9 ('u,.Wmer 
Support 8' Support 
Input 8 Input 

74 
Grtllprucs • Grapruca .4 
Connectivity , C'onnect ivlty 

i.9 

Ou'!;:' 10 Out~ut 
QUft Ity •• Qua tty 

~rfonnllnct' 10 PerfonnanCf' 
87 

Productivity 8 
7. 

ProductIVity 

Cost V. 9 COlI! V •. 
Value 7' Vlllue 

Advl~ , Advi 
• 3 

10 .. 
10 •• 
9 .. 
9 
75 

8 
OR 

• 18 
, ., 
9 
. 7 
9 •• 
9 
91 
10 , . 

Learnmg 

DocumentatlOll 

C'uatom(>r 
S upport 

Input 

GraphlCli 

ConnedlVlty 

Output 
Quality 

Pcrfonnance 

l~uCIIV. ty 

COllI VI 
Valul' 

Ad,·.('e 

7 
71 

9 
i_ I 

10 
87 

• 76 

• 73 , 
8 1 

• .. 
• ,. 
9 
8. ' , 
72 
10 •• 

Finite element analysis and 
struclura l design CAE system 
includ ing member design & code 
checking, nonlinear static & lin
ea r dynamic analysis a nd a 
graph ics modeler. 

2D-3D fIni te element a na lysis 
program orre r ing s hear & 
moment. diagrams. P-Delta, stat
ic, modal & dyna mic a na lysis , 
a nd AlSC code check. 

Design a nd analysis of curved 
a nd straight sleel bridge girders, 
compliance with AAS HTO specs, 
1 girders, box girders and rolled 
shapes, ASD or LFD design, a nd 
metric units with conversions. 

BEAMS AND FRAMES ........................................................ $149.00 
Inleractrvely perlorms analyses 01 contmuous beams and selected 
2-D frames qUlckty and accurately. Convenient to use instead of larger. 
general purpose programs. 

FRAME3D (Version 3.0) ....•. ................. ............ .. ........ .... ...... $295.00 
Performs structural analyses of space frame structures (2000 nodes 
maxImum) lor a vanety of loading and support conditions. Element 
library includes beam, truss and spnng elements. Model. deformed 
shape. shear and bending moment plot files are generated. 

FRPLOT ....... ...... ..... ...... ........•.....•.......•..............•...••...........•... $99.00 
Transforms data fi les generated by FRAME3D into plots o f 3-0 
structural models or deformed shapes. These plots may be viewed on 
a computer monitor or printed. 

BMPLOT .............................. ...... ..•..•.••...•....•...••....•...•............. 599.00 
Produces load, displacement. shear and bending moment plots for 
beam elements and load cases selected by the FRAME3D user. 
These plots may be viewed on a computer monitor or pnnled in CQM)r 
or black and white. 

FRAME3D (Version 4.0) ......••...••...•.•.....••••...•...•....•.............. $395.00 
Includes all of the features 01 FAAME3D (Version 3.0) plus tension 
only elements lor diagonal braCIng. pIping elements for piping 
analysis. curved beam elements and a library 01 AISC section 
properties. 

SHORE ...•.•...••.•........•............•...... ..... ..... ...... ..... ..... ........ ... ... $195.00 
Performs stress analyses of shells 01 revolulion (pressure vessels. elc.) 
and axisymmetric solids using the finite element method. 

FEM3D ..... .............. ..•.. .........................••.•.•.•....•••...•.•.•...•••...• $495.00 
Performs linite element stress analyses of 2-D and 3·0 structures lor 
thermal and mechanICal loading conditions. Element library includes 
plate bending elements. planar isoparametric elements and solid 
elements. Includes aI/ of the featu res of FAAME3D (VerslOIl 4.0). 
Model. dIstorted shape and stress contour plot files are generated, 

FEHEAT ......••...•••..•..•••..•••....•.••••.•.•..•.•••.•.••...•••....••..•..••.....•.• 5195.00 
Calculates the temperature distribution in fla t plates and 3-D sohd 
structures USIng the fini te element method 

PLOTIT ..... ..... ......... ..... ..... .............. ...... ...... .........•.. .. .•......... . $149.00 
Provides model. distortion and color conlour plots for FEM3D and 
FEHEAT analysis programs. Plots may be viewed on a moMor or 
printed. 

BASEPLATE .. ....... .. ...........•.....•.........••....•....••.....•....•••.....•... $149.00 
Calculates bolt loads and the maximum stress in lIexlble. rectangular 
baseplates. Bolts (pre loaded) and loads may be placed anywhere 
on the plate. Prying action is Included using a nonhnear finI te element 
approach. 

FLATPLATE •....... .••......•.•....•......•....•...•....•...••••....••.....•.....••.. $149.00 
Calculates displacements and stresses in lIat (rectangular or cucular) 
plates with concentrated or distributed loads. Plates may rest on an 
elashc subgrade and edges may be free. simply supported, fIxed or 
spnng supported. 

The usar's manual tor each program contains theoretical background, 
descriptions 01 input and output, and examples. Plotting programs 
support HP Laser Jet and Desk Jet printers . 

. iOflOa\'OO. COMPU-TEC ENGINEERING, INC. ' ,e \(\ 
fOf 100 A\ac\' 16100 Chesterfield Parkway, Suite 246 • Chesterfield, MO 63017 

e Co" 
~\ea' (314) 532-4062 • FAX: (314) 536-2154 
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• MERLIN-DASH 
Opti-Mate, Inc . 

P.O. Box 9097, Dept. A 
Bethlehem, PA 18018 
phone: 610/867-4077 

fax: 610/865-1030 
CIRCLE NO: 53 

Learmng • 72 
[)ocumentatlOD • 71 
C'u.torner 9 
Support ., 
Input 9 ,., 
GraphiC'S 7 

67 
Connf'<'tJVJly 9 

.2 
Oul~t • Qullll, • 
Perfurman~ • ., 
ProductivIty 10 

.3 
Co.t \ ', • Value 76 
M_ 10 ., 

Bridge design using choice of 
WSD, LFD or LRFD DL+LL 
analysis in either English or met-
ric units. Both tapered and para-
bolic members can be used. 

Multiframe 3D Multiframe 4D 
Graphic Magic 

ISO Seventh Ave., Sle. 201 
Graphic Magic 

ISO Soventh Ave., Sle. 201 
Santa Cruz, CA 95062 Santa Cruz, CA 95062 
phone: 4081464-1949 phone: 4Q81464-1949 

1Bx: 4Q81464-0731 fax: 4081464-0731 
CIRCLE NO: 92 CIRCLE NO: 92 

I.fORmmg '0 l.A'flrnmi 10 
9. 88 

llocuml'nlatlon • OocUIIlt'ntfltlOn 9 •• 74 

('U~IOIll('r • CUlLloll1l'r 10 
Support ., SUPllllrt 7. 
Input 9 Input 10 .. 9 

Grallhlr1l 10 
93 

GrRllhla 10 •• 
Connf'ctly.ty 10 ('orllll'Cllvlty 10 .' •• 
Out~ut 10 Out~ut 10 
Qua Ity •• Qua It, 9 
Ptorf"mlail((' • Perlorm&.nC(' • .. 92 
Product1\'lty • ProductiVity • .8 • 
Coet VI, 10 Cotil V .. 10 
V.1Ut, •• V.J~ 93 
Ad\'Ict' 10 Ad .... 10 

93 97 

Macintosh-based modelling Macintosh-based program pro-
program that includes specia l vidcs co mpl ete ly graphical 
elements such as springs, pre- approach to st.ructural modeling, 
scribed displacements, member analysis and interpretation of 
releases and pinned joints. Can results. Includes database of U.S. 
use English or metric units. and international shapes, 

~ 

At Ifl' .. t , Ih e 1110:-1 powcrful ~truclur31 ~lI1d 

cnrthqunkc cnAinccrin,4 toof!" flrc in the wurld is u~cr· 

friendly, Xow l.(lr~tI h a~ n ncw ~ I icro~oft .. \\,indow~ 

ha~cd ~raphic:,d u~cr in tcrfacc . Wit h Ihe fle\\ L· Toob.o( 

Lar!o.H ", the suftw4lre b e'l~y tu u .... e \\ he lh er you necd to 

perfor m :1 nonH ncnr .... tr uct urnl alln lybi .... on n dOllle. or a 

hridAc ana ly .... is on n bi m plc model T here !trc more t hnn 

, -I fle \\ crl pnhllitic~ with -I ,n, \\ h ich Illake 

u .... C\'cn more expnll .... i\'c find flexihle. 

lT~ing Lnrsa ·t.O. a l mo~l uny Mructura l cn~illecr In your firm 

can accc~ .... the po\\ er of the Lar ... n COlllllutational cnltinc 

,\\so, the incrca .. cd productl\,ity from the Impro\,ed 

access jU .... l l11i~h t Im\ c r your ma npower CO .... h Go fi~urc . 

C,\I.L()K\\Kln. 'CIWTI)I)KI)tRIIK UI .\ ... ... 

\UlK"TIII"'kt\UII'TlO'\kl "" lUll \. .... . 

hOO I..\RS.\ ·"'SOIt !12. 7:lh· I(,IC .. 
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RAMS BEAM 
Ram Analysi s 

5315 Avenida Enci nas, Ste. 220 
Ca rlsbad, CA 92008 
phone: 619/431-3610 

LenrninK 

fax: 619/431-5214 
CIRCLE NO: 81 

Docurnl'lltat iol'l 

CUlltQIlll'r 
Support 

101lUI 

GraphiCil 

Connectivity 

Out~ut 
QUII .ty 

Performance 

Ilnxluctl\'lt) 

COllI \'s 
V,llu(' 

Mvin' 

9 
'.3 
9 .. 
9 
9 
10 
92 

10 

••• 
10 
9.2 

10 
.8 
10 
97 

9 
8.3 

10 
91 
10 
9.6 

Single steeVsteel composite 
beam program for ASD or LRFD. 
Includes a lmost any loading con
dition, fra me checking, int ractive 
trial designs, partial or full com
posite, and a library of shapes. 

Modal Response 
Mean Res ponse 

RAMSTEEL 
Ram Analysis 

5315 Avenida Encinas, Ste. 220 
Ca rlsbad , CA 92008 
phone: 619/431-3610 

U>flmmg 

fax : 619/431-5214 
CIRCLE NO: 41 

DoI.-umcntatlon 

l'u~wmcr 
SUllport 

Input 

GrllllhiC'!! 

Connectivity 

Out~ut 
Qua .ty 

P.'rformnnce 

Productl\'ity 

Colot V •. 
Valul' 

Advioo 

, 
•• 
9 •• 
10 •• 
10 .8 
10 • •• 
10 
.2 

8 
8.8 

10 
93 

10 
8. 

9 
92 

10 
9' 

Analysis, design & dra fting of 
gravity load resisting members of 
steel-fra med buildings. ASD & 
LRFD. lncludes interface to 
CONXPRT software for connec
tion design. 

RAMSTEEL Asks: • Computing tri butary 
loads, computing live 
load reduclions and 
tracking the reaction of 
one member to the 
next. 

"How Much Time 
Do You SRend On 
These Tasks?" 
See how RAMSTEEL can help you 
do this work in a fractioll of the time! 

30-DAY TRIAL AVAILABLE 

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

• Prepa ring calcu lations 
and creating framing 
plans. 

~'" 
Err 

S TEE L 

INTEGRA TED ANAL YSIS, 
DESIGN AND DRAFTING OF 
STEEL BUILDINGS 

Ram Analysis 
5315 Avenida Enci nas, 

Suite M, Carlsbad, CA 92008 
Tel 800-726-7789 
Fax 619-431-5214 

Please circle # 41 

RISA 2D 
RISA Technologies 

26212 Dimension Dr., #200 
La ke Forest, CA 92630 

phone: 800/33 2-7472 
fax: 714/951-5848 
CIRCLE NO: 40 

Documt'ntatlon 

Customer 
SUl'llOrt 

Input 

Grnpillcit 

Connf!ctIVlly 

Output 
QUIlI,ty 

Prrrormflnct' 

"roductlVlty 

COlil v, 
Value 

Advice 

10 
88 
10 
8 .• 
10 
97 
9 
8 .• 
10 
87 
10 
9.1 
10 
97 

10 
93 
10 
98 
10 
97 

Stat ic a na lys is & des ign of 
fr a mes, tru sses, bea ms , s hear 
wa lls and retaining walls. 

AutoSD Steel Detailing 

• 

At last, the sensible detailing 
program written by detailers for I 
detailers. Menu driven means easy I 
to use. Supported by numerous 
graphics means easy to learn. See f 

what you are drawing as you draw it. I 
You stay in control. 

Detail beams, columns, braces, f 

gusset plates. stairs, sta iT rails. 
Automated Steel Detailing works I 

with AutoCAD® release 9.0 or later. I 

$3950.00 

Calculator Programs 
Ca lculate gusset plates, end I 

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

$250.00 

For more information write: 
AutoSD, Inc. 
403359 PL 
Meridian, MS 39307 
(601) 693·4729 

Please circle # 59 
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• RISA3D ROBOTV6 SAP90 
RISA Technologies Metrosoft, Inc. Computer & Structures, Inc. 

262 12 Dimension Dr., #200 332 Paterson Ave. 1995 University Ave. 
Lake Forest, CA 92630 East Rutherford, NJ 07073 Berkeley, CA 94704 

phone: 800/332-7472 phone: 201/438-4915 phone: 5 10/845-2 177 
fax: 7141951-5848 fax: 2011438-7058 fax : 510/845-4096 
CIRCLE NO: 40 CIRCLE NO: 51 CIRCLE NO: 31 

Learnmg I' Learning 7 1..0I·8n 11l111l: , 
97 6.2 7.f, 

DocumenLltlOn I' Oocumenlntion 6 DocuI!Il'n l flUon 9 
91 6 7j 

('o,;wm('( I ' CUillomer 10 C'Ulltolll{'r 10 
Support , Support 7.6 SU"port ., 
Input I ' Input 10 ]n llut • 97 6.7 7 I 
GraphlCll I' (irnphiC1l , GrtlllillCII • 97 79 M 
C,onnecUYity 9 Connectlvitv 10 C'mllll'Cl ivlty I ' .2 76 9 

OuI~UI I' Out~ul 9 Out~ut 10 
qua It.,. 9 Qua Ily 7 I QUI\ ity IH 
PE'rformtmce I' i\>rfurman('e 10 Performanct" 9 

9.5 72 "" ProductiVity I' ProductiVity 7 l 'roductllli ly 9 
92 59 H.9 

('Ol'It \'1 I' CO!It V,. I' COIIt Va 9 
Valut' 97 Valui' 7 I Vului' '" Advlt<> !O AdvlCf' I. Advln' III 

98 71 9 

Includes static a nd dyna mi c Fully integrated graphical Large ca pacity structural 
a n a lys is, P- De lta e ffects and system for structural a nalysis & ana lys is progra m for bridges & 
s t ee l des ign. In cl ud es s h a pe design in LRFD & ASD. Linear & buildings, Fini te element. static 
library. Extensive graphics a llow non-linear s tatic and buckling, P- a nd dynamic analysis us ing ASD 
true scale renderi ng, as well as delta and dynamic analysis. or LRFD. Included a re b'Ta phica l 
rota tion & zoomi ng. Includes in terface to CONXPRT. pre- a nd post-processors. 

T he premier structural software engineers have been using since 1978 on mainframes and 

workstations is now available on PCs. 

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

Please circle # 71 

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 

requirements 

• operates on PCs, UNIX workstations, and 

mainframe computers 

• voted 1# 1 in user support 

30-day trial available 

For more information. pleose contoct: 

14041 894-2260 FAX: (404' 894-8014 
Computer Aided Structural Engineering Center Atlanta, GA 30332'()355 USA 



sm F loor 
Steel Deck Institute 

P.O. Box 9506 
Canton, OH 44711 

phone: 2161493-7886 
fax : 2161493-7886 
CIRCLE NO: 77 

Dotumentauon 

Customer 
Support 
Input 

GraphKll 

Ou, ... , 
QUIIllt,. 

Ptorformance 

ProdtlC\I\'lty 

('OIIt V • . 
Value 
Advice 

• 77 

• 77 I. 
6.7 I. 
8.2 

• 7.5 I. • • 7. I. • I. 
7.8 I. 
7.8 I. 
" 

Set of expert knowledge sys
tems for design of composite and 
non-composite bays, beams and 
girders using LRFD. Used to 
determine most economic design 
solution. 

Modal Response 
Mean Response 

SIMON Systems 
AlSC 

1 East Wacker Dr., Ste. 3lO0 
Chicago, IL 60601 

~8mJnI 

ph: 3121670-2400 
fax: 3121670-5403 
CIRCLE NO: 1 

DonImt!ntallon 

CUJlLOmer 
SUPl)Ort 
Inpul 

Graphic:. 

Connt!C1.1Y1ty 

Oul~ut 
Qun Ity 
Perli,rmanee 

Productivity 

COIIt V •. 
Value 
Ad\'lce 

• 7 

7 
72 

8 
81 , 
7 6 
7 
5.' 

• 78 , 
• , 
76 
10 

" 10 

" 10 

" 
PC software system for the 

des ign of straight steel plate 
girder bridges. Designs I-shaped 
or mulitple single-cell box-shaped 
girders with up to 12 continuous 
spans (and may include hinges). 

• 
Curved & Straight 

Steel Bridge Design 
English & Metric 

Serious Design Power on Your PC 
• Complex grid and roadway geometries. I girders. box girders. rolled shapes 
• Influence surface (grid) or influence line approach (grid or line girder) 
• Powerful nonprismatic girder optimization processing (curved and straigh t) 
• 1992 AASHTO Spec. wi 1993 interims & 1993 Curved Girder Guide Spec. 

30-day trials available 

Call for Free Demo Version 

MDX software 
Phone (314) 446-3221 

Fax (314) 446-3278 

Please Circle # 47 

STAAD-IlIlISDS 
Research Engineers. Inc. 

22700 Savi Ranch Parkway 
Yorba Linda, CA 92687-4613 

phone: 7141974-2500 

LPam ml 

fax: 7141974-4771 
CIRCLE NO: 34 

Documl!ntallOn 
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Analysis inlcudes linear and 
non-linear 2DI3D staticldynam
iclseismicIP-Delta, frame/plate! 
shell elements and alllo.ding & 
support conditions. Uses both 
ASD .nd LRFD . 

DESCON 
DESIGNS AND DETAILS 
STEEL CONNECTIONS 

. '~ 
~ '\ r-,,:I\I _'Ilt:=-_ -------. --_. --,-t 

" < 

FOR A FREE DEMO DISK 
CALL OR WRITE TO 

OMNITECH ASSOCIATES 
P.O. BOX 7581 

, , 

• 

BERKELEY, CA 94707 r 
(510) 658-8328 

Please circle # 52 
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SteelPlus 
Barry Bowen AsRociates 

3394 Coleman Road 
Memphis. TN 38128 
phone: 9011373-6468 

fax: 9011373-6468 
CIRCLE NO: 48 

v.amm, • • 
Docum€'ntallntl I. 

1l.5 

CU81.Omer I. 
Support •• 
Input I • •• 
(irllpi'llC:l I. 

.7 
('onIM'CtIVUY I. • 
Ou'!::' I. 
Qu,illY • 
Pt"rf~ I. o. 
Proch,IClI'lty I. • ea.t \' .. I. 
V.IUI' ., 
Ad",1U I. •• 

Drafting/detailing of structur-
al shapes. Include. all structural 
shapes(W shapes, channels, 
angles, tubing, M, , HP shapes 
and teesllisted in 9th Edition 
Manual of Steel Construction. 

OTHER STRUCTURAL 
ENGINEERING 

SOFI'WARE 

ANALY ISGRO UP 
Integrated Engineering Software 

8840 Chapman Road 
Bozeman, MT 59715 
phone: 406/586-8988 

fax: 406/586-9151 
CIR LE 0: 87 

Suite of six specialized analysis 
tools for the rapid analysis of rectan
gular plates, continuous beams. mat 
footings. beams on clastic founda
tions, circular tanks. and shear wall 
rigidity problems. 

DAST 
Das Consulting, Inc. 

865 Turnpike St. 
North Andover, 1\1A 01845 

phone: 5081794-1487 
fax: 5081685-7230 
CIRCLE 0: 82 

Integrated package offering 
2D/3D static inlcuding P-Delta, seis
mic and dynamic analysis and steel 

& concrete design per American , 
Canadian, and other International 
codes & standards. 

O PlMlZER 
Engineering Design Automation 

1600 Riviera Ave., Ste. 300 
Walnut Creek, CA 94596 

phone: 510/933-2525 
fax: 510/933-1920 
CIRCLE NO: 93 

Stand-a lone program for 3D 
frame analysis & stee l design. 
Includes: properties & component 
library; advanced static & dynamic 
analysis; post processing; code 
checking; optimal member resizing; 
and AD interfaces. 

SC-BRlDGE 
SC Solutions, Inc. 
1451 Grant Road 

Mountain View, CA 94040 
phone: 415/903-5050 

fax: 415/691-9452 
CIRCLE NO: 94 

Generates both stick and 3D mod
els for dead load. live load and seis
mie analysis La be used with either 
GT S'I'RUDL or AD INA. Includes 
both open steel and concrete box 
girders. 

SABRE 
Opti-Mate, Inc. 

P.O. Box 9097, Dept. A 
Bethlehem, PA 18018 
phone: 610/867-4077 

fax: 610/865-1030 
CIRCLE 0: 53 

Reduces time needed to 
analyzcldesign highway sign struc
lures and creates more efficient 
structures. Models and prismatic or 
tapered steel members for most-used 
tower and beom configurations. 

STRuCAD* 3D 
Zentech, Inc. 

8582 Katy Freeway, #205 
H ouston, TX 77024 
phone: 7131984-9 171 

fax: 713/984-9 175 
IR LE NO: 95 

Graphics-oriented FEM design 
package including: elastic supports; 
permanent settlements; torsion 
design checks; 3- and 4-node plate 
elements; truss clements; code 
checks. static, dynamic & seismic 
analysis; machine vibration analy
sis; material takeoffs; and section 
libraries. 

SODA-STRE GTHENING 
O PTThU ZATION D ESIGN 

& ANALYSI 
Acronym oftware 

22 King t. St., #302 
Waterloo, Ontario N2JIN8 

Canada 
IRCLE NO: 96 

Automatically des igns least
weight 2D or 3D steel frame or truss 
from 0 libory of commercia lly avail
able stee l sections. Includes: ASD, 
LRFD and CI ; and P-Delta and 
first order design & analysis. 

TRAP-JR. 
Opti-Mme, Inc. 

P.O. Box 9097, Dept. A 
Bethlehem, PA 1 018 
phone: 610/867-4077 

fax: 610/865-1030 
CIRCLE 0: 53 

Performs an analysis or group 
loading of a simple or continuous 
truss having up to six spans. Output 
includes verification of truss geome
try, a force summary fo r DL+ LL+ I. 
and lnvcnlory, operating and post
ing ratings. New versio n inc lud es 
LRFD &Lm . 

VISUALANALY IS 
Integrated Engineer ing oftware 

8840 hap man Road 
Bozeman, MT 59715 
phone: 4061586-8988 

fax: 4061586-9151 
IRCLE 0: 87 

Windows-based general purpose 
finite clement analysis package. 
Includes service & factored loads 
smart combinations, response spec: 
tru ms, stat ic and dynamic analysis. 
OtTers gruphical results and context 
sensitive help. 

WINSTRUDL 
C.A .. T. 

P.O. Box 14676 
Freemont, A 94539-4676 

phone: 5101'226-8857 
fax: 5101'226-7328 
CIRCLE NO: 97 

Windows-based general purpose 
finite element anuiysis program 
including static, P-Delta nnd dynam
ic analysis and AJ (ASD & LRFDl 
code checks. 
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S TEE L MAR K E T P LAC E 

Business Wanted 
Individual wishes to purchase a structural steel fabrica

tor with sa les of 3 to 7mm/yr over la,1 five years. I will 
cons ider any location in continental U.S. if business has 
been profitable and future prospects good. Reply in strict 
confidence to: 

Business Wanted 
2055 Vanderbilt Place 

Atlanta. GA 30244 

Wor king Construction Foreman 
Wanted for a national merit shop single
story steel erector based in Indiana. 
Starting salary $35,000 to $40,000. No 
steel erection experIence necessary-we 
will train. Travel 35 states. Fax resume to 
317-984-3691. 

StruCAD*3D 

Rolling 
Beam-Angle-Tube-Pipe-Channel-Plate 

Easy/Hardway" Heavy Capacities 
Up to 3t)" W.F. Beam 

209-466-9707 
N.J. McCutchen, Inc. 

123 W. Sonora St., Stockton, CA 95203 

Images-30 
2D-30 Structural/Finite Element Analy!)is 

Easy to learn nod use Aulomesh Generation 
Shear & Moment Diagrams Static, Modal , Dynamic 
AlSC Code Check Enforced Displacements 
Large Problems to 3,000 Joints P-3 Ana lysis 

Complete Static Package-Only $795 
Celestial SoftWOfC, 2150 Shattuck Ave .. Suile 1200 

Berketey, CA 94704 
Tel: 510-843·0977 I Fax: 510·848-9849 

Fifty· node fully functional evaluation package for only $49.95 

NORTHRIDGE JAN. 17, 1994 
Thf> FlOl/ship Product for 3D S trllcturnl Annlys;s & Desig" EARTHQUAKE SLIDESNIDEO 

• Pop-Up & Pull·Down Menufl • Wind & GrB\'ity Lond Gem' ration The one and only avai lable technical slides shOwing close.up 
• Full 31) GrnphicfI·Orientt'd • Mat{'riRl Takeoff views of damages to Office Bujldings, Hotel s, Parking 

Pre· and Postprocessing • P-Deltll and Thermul Amlly~ill & 
• 3D AutoCAD Interface • PiJe.Soillnteraction S tructures. Bridges Apartments. 
• AISC-ASD, AISC·LRFD, Al l·3l8 • Seismic & ~Iachin(' Vibnttion Each s lide is explained individually. 
• Reinforced Concrele Design • Detailed F'ntigue Analysis Great materia l for discussions. 
• F'init(> EI('ment Analysis • Prices Bl'gin at $249 70 Photo Slides - $89.00 S lides in a video cassette - $49.00 

Zeotech, lnc. Please send request & check/money order to: MA & Associates. 

• 

8582 Katy Fn.'l'way, #205, Houston, TX 77024 5105 E. Los Angeles Ave., Suite E157. Simi Valley, CA 93063 

__ ~(;r;1r~S~1r~FtiT;~rlln7nI3~~r98_'I_~9_'_7_1_F_n_' _'7_13_'_9_84_'_91_7_5~AJ)\TY~~JJ\~ __ il=============p=h=o=n=~==a=X==(8=0=5=)=5=79=.=8=29=1============~ ~ 
Advertisers' Index 

Static, DynamiC. Linear, Nonlinear & PushovN Analysis 
Straight & Curved St(>el Bridg(> Model & Lond Generator 

SC Solutions, Inc. 
Tel (415) 903-5050 Fax (4 15)691-9452 

SC-Bridge SC-Push3D 

HEWLETI'-PACKARD 
ComputersIPeripherals 

A com plete linc of used a nd rcfurbished HP Equipment to fill 
011 your computer needs. Lase r printers. scanncrg. disk drives. 
plotters IDraftpro, Dranmaster & Designjet ), PC's and 9000 
series workst at.ions are ava ilable for immediat.e delivery, Call 
our toll free number for ad di tional information and pricing. 

Ted Dasher & Associates 
4117 2nd Avenu e Sou th 
Birmingha m, AL 35222 

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

Structurnl & MisceUam.'Ous Steel Detailing CAD Pl'Ograms 
AuloCAD paromctric USP programs for preparin;:- structur.tl AI\Tl) mi:>c. Sled 

shop drowingR All progmrns hav(> been updated for 1995 and neY;' progrnn\g!:l have 
bet>n addl.'d_ Anchor bolts; to roof opening fmmt.>S and -everything between~. 
lmptriul Rnd metric v(!l'sions with USA. Canadian and EuropeaJl sti.'cl sections, 45-
DAY MONEY M("K GUARANTEE. Discounts up 1.0 3O'l. Buy only what you 
I"l('('(j_ Utoed in the field fer 8 yOUN, Programs wnttro by n detai1cr with 39 years 
txlX'rienoe. Extrelll(>l.v 'il{'xible~ prognmUl. FREE tek·phone -"Upport.. No nulinte
!"lance fee. Reasonable )'('arty update fL'£', E.xCELLENT PROGRAMS at n REA· 
SONABLE PRICE ('-a.ll fa- a FREE d~mo di<;k, list of Pnl(.'ntJIIS, and price:! 

SSOCP 
110 Shady Oak C ircle, Flo re nce, MS 39073 

Tel: 601/845-2146 (fax same ) 
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• ,ery eosy 10 learn and use, be<ome a producti,e user in iust one day 
• eXlremely fOSI, shorte", Ihe concepllhrough design cyde 
• most powerful on p( platform -30 fEM, blKkling, nonlineor, P-deha, dynomic, 

30 mo,ing loods, poramelric slructures, phose conslructio"" US and foreign codes 
• buy Ihe power you need, slorts from 5495 ,ersion -150 node/ 3D plus plole elemen~ 
• no risk, 30 day money bock guoronlee 

See for yourseH. Have fun. Any questions? Cal us. 1-800-60-ROBOT 

e 
It runs with 
NetWare 

metrosoft 
STUmlEl,IIC_ 

Please circle # 51 331 PutI'm", AI'f' . E Rllfhrrf()rd. NJ 0707 j 

UMffED WORKING VERSION OF PROGRAM Wmi PRE-RECORDED EXAMPLES AVAllABI£ OVER 2000 USERS WORLDWIDE FOR MORE INFORltfAnON (AU 201-438-4915 OR FAX TO 201-438-1058 

r--------------------------------------------------------------------, 
I ~ Nome: I 
I 'V I 
I " (ompony: I." I I Address: Slole Zip I 
II I Tel.: fax : 
I I 

10m: ...t slructurol engineer, ..1 orchilect, ,.I educolor, ..1 dealer, ..1 olher: I 
.I Pleose ho,e a product speciolisl call me .J Please send more informolion I 

I O U Please send working demo ,er~on ilimiled 10 25 elemenls and 25 nodes), wilh recorded macros of real design examples. Endosed is a check for 525 (plus I 
I applicable Tax in NJ and NY). I have a syslem equal 10 or beNer Ihon 386SX wilh molh coprocesSClr, .I 4 M8 .I 8 M8 RAM, 25 M8 of free disk spoce,VGA monilor. I 
: ~ Melrosolt StrudlKes, 11K. 332 Palerson Avenue, E. Rutherford, NJ 07073_ Tel 201 438-4915, fax 201438-7058_ MSC I L ______________ _ _ ________________ __________________ J 

1994 Melrosoft Structures. Inc. AH brand and product names are trademarXs Of f8QISlered Iradem/rls 01 Iheor respectJ .... e hoidors. Developer Tested Only Novell makes no watranlles WIIh respect 10 thiS product. 

UK • Germany • Italy • Belgium • Spain • Portugol • France • Brazil • luxembourg • Poland • Jordon • Maro«o 



"" 

Structural Engineering Softwar~ 
'-... / 

INTEGRATED ANALYSIS AND DESIGN SOFTWARE FOR STRUCTURAL AND EARTHQUAKE ENGINEERING 

Computers 
1995 Universlty A"'Ellltle 
Berkeley CaliIornia 94704 

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

Developed by Ashraf Habibullah & Edward L Wilson 

....... circle" 31 

• 

ETABS SAP9O" 
BUJldJng Analysts & Design General Analysis IIr DesIgn 

IT ASS Is a regIStered _ of ComPlIer; 110 StructUIes. IDe 
SAP90 1S a leg1.Stered tradomcnlc. at COmputers & SIJUc'nmJS. me 


