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III UNITED SJEEL DECK, INC • • 
STRENGTHS OF WELDS WITH WELD WASHERS 
Common weld washers are made of 16 gage material (0.0598") and have a 3/8" diameter hole. The 
weld should overfill the hole to produce a visible weld diameter of about 1/2". Typical 3/8" x 16 
gage washers are run recommended with deck design thicknesses equal to or greater than 
0.028" (22 gage). Weld washers lID: recommended for welding in deck panels thinner than 
0.028" .(1) Most form deck products are furnished in metal thicknesses ranging from 0.0269" (23 
gage) to 0.0149" (28 gage) and therefore weld washers are recommended. The table is based on 
typical form deck material (grade E) such as used by United Steel Deck, Inc. to produce UFS, 
UFIX, UFX-36, and UF2X which are form decks ranging in depth from 9/1 6" to 2" - a catalog is 
available on request. A 70 ksi electrode was used for the tables. 

Deck 
Gage 

one deck Ultckness. 

28 0.0149" 7.0 

26 0.0179" 700 

2. 0.0239" 810 

23 0.0269" 830 

two ded:; Ib tcknesses. 

850 510 

890 530 

980 

950 580 

IV 

Shear Va lue, Ibs. (3) 

Shear strength values are bued 

on a faclor of 2.75. 

'35 

565 

855 

1030 

Values in I, II, and HI are based on a safety factor of 2.5 but includes a 33% increase for wind loading. 

(1) Luure11. L.D. (1993)," Arc Puddle Welds and Weld Washers for Attachments in Steel Deck". Steel Dock lnstitule, P.O. Box 9506. Canton. Ohio, 

44711. 

(2) LaBoube, R.A. and Yu , Wei-Wen (1991), "Tensile Strength of Welded Connections", Final Report, Department of Civil Engineering Center fOf 

Cold Formed Sleel S tructu res. University of Missouri-RoUa, RoUa, Missou ri , 65401. 

(3) Luttrell, L.D. (1987), "I)japhragm Design Manual. Second Edition", Steel Deck Institute, P.O. Box 9506, Canton, Ohio. 44711. 
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® ((russ girders 

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

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

Structural Engineer: The Austin Company. Seattle. WA. 
Steel FabricatorlErector : The Herrick Corp .. Plesanton. CA. 

Contractor: The Austin Company. Seattle. WA. 
Owner : The Boeing Company. Seatt le. WA. 

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

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

IIISTAR'''' I~ a rcg"lcn'd tradc-m;lr~ 01 -\RB I:!) 

For complete information, availability and literature, contact Trade \RUl< D, Inc., 825 Third Ave., 
New York, NY 10022. (212) 486-9890, FAX (212) 355-2159. In Canada: Trade ·\IUn·.D Canada, 
Inc., 390 Brant Street, Suite 300, Burlington, Ontario L7R 4J4. (416) 634-1400, FAX (416) 634-3536 
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in Pittsburgh and will feature more 
than 20 technical and general 
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22 Innovative Design Of Gable Frame Buildings 

New design techniques allow gable frame buildings 
to be cost competitive with metal buildings 

28 Reducing Serviceability Concerns 
Partially restrained composite beam-to-girder 
connections can reduce design moments and 
deflections while improving vibration characteristics 

46 Long-Span Roof Structures 

52 

58 

Structural steel allows the creation of cost effective, 
aesthetically pleasing arena roofs 

Balancing Structural Strength And 
Ductility Requirements 
Taking into account the effects of drift limits and the 
use of higher strength steel could allow designers to 
balance the required ductility with the available over
strength 
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Attention has focused during the past decade on pro
tecting the building envelope 
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STAAD - III / ISDS Release 19.0 
• In troducing Concurrent Engineering to Structural Software 

What's New ? -----, 
• Concurrent Graphics User Interface: 

Build the model, Perform AnalysisIDesign, Review results, 
and Generate Reportsconcurrently 

• State-of-the-art Report Generator 

• New Advanced Analysis/Design Facilities: 
Tension Only Members 
Finite Element Release Specs 
Inclined Supports 
Harmonic Time History Load Generator 

• Advanced Automatic Element Mesh Generator 

• On-screen error display with on-line editing 

• Live on-screen analysis/design status display 

• Full-scale PC and Workstation version including: 
SUN, HP, DEC, SGt , IBM Rise implementation. 

A Milestone in Computerized 
Structural Engineering 

STAAD-II I1ISDS Release 19.0, from Research 
Engineers, Inc. represents a milestone in 
Computerized Structural Engineering. Built around 
a new Concurrent Graphics User Interface, the new 
release allows you simu ltaneous on-screen access 
to all facilities. 

Build your model , verify it graphica ll y, perform 
analysis/des ign, review the results, sort/search the 
data to crea te a report - all within the same 
graphics based environment. This "concurrent 
engineering" approach coupled with a li ve 
relat ional database, enhances the productivi ty of 
your design office to a leve l never witnessed before. 

STAAD-IIII1SDS - from Research Engineers - is an acknowledged world leader in structura l 
software. Whether it is finite element technology or sophisticated dynamic analysis or CA D 
integration, Research Enginee rs had always been at the forefront of innovation. STAAD- II I1ISDS 
has been consistently ranked # I by all major industry surveys including ENRlMcGRA W-I-Iill survey. 

With over 10,000 insta llations, more than 30,000 engineers worldwide rely on STAAD-II I1ISDS as 
their everyday companion in the design office. 

I I R hE· I 22700 Savi Ranch Pkwy., Yorba Linda, CA 92687-4613 
.. esearc nglneers, nco Tel : (714) 974-2500 Fax: (714) 974-4771 Toll Free: (800) FOR-RESE 

• USA • UK • GERMANY • FRANCE • CANADA • NORWAY • INDIA • JAPAN • KOREA 
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Dancing Optional • 

I f you're looking for a good party, Pittsburgh probably isn't 
the place for you this month. But if you're looking for good, 
practical information on the design, fabrication and erec

tion of structural steel, then head on over because the National 
Steel Construction Conference is coming to town. And this 
year's program looks awfully interesting. 

Havi ng grown up in New York, the h ighl ight of the show for 
me will undoubtedly be the general session on t he World Trade 
Center Explosion. Leslie E. Robertson , one of the world's most 
noted structural engineers, is scheduled to discuss the perfor
mance of the steel structure during and after the explosion and 
to offer technical recommendations for future design considera
tions. Also, Jack Daly, of Karl Koch Erecting Co., told me he'll 
be showing a videotape detail ing the damage and highlighting 
what worked well-and what didn't. 

I'm also looking forward to several sessions on electron ic 
compatibility for engineers , fabricators and detailers. Harry 
Moser from DuPont and Sayle Lewis from Fluor Daniel are 
scheduled to discuss how their two firms use electronic data 
transfer to reduce costs and increase efficiency. A technical ses
sion entitled "Lean Engineering", featuring Mark Holland from 
Paxton & Vierling Steel Co. and Sam Lawrence of Parsons, 
also is expected to deal with electronic data transfer. And fina l
ly, engineers and fabricators will have a chance during two 
open forums to describe their software needs and to tell AISC 
what tools are needed to improve design efficiency. 

Of more immediate concern to most engineers and fabrica
tors is a session on connection design featuring Geoffrey Ku lak 
fr om the University of Alberta and Orner Blodgett from 
Lincoln Electric Co. , two internationally recognized experts on, 
respective ly, bolting and welding. After they present their 
papers, the two experts are expected to be avai lable for a ques
tion and answer session modelled after the Steel Interchange 
section of this magazine. 

As always, the conference will feature a product expos ition 
wit h nearly 75 exhibitors . Several exhibitors are expected to 
introduce new products. For example, Cadvantage says they'll 
be demonstrating a detailing system featuring a Windows 
graphical interface system that runs on pen computers and 
recognizes handwriting. And Huck will be demonstrating their 
soon-to-be-introduced blind bolting system. 

A complete conference program is bound into the center of 
this magazine and an exhibitor listing is printed on pages 65-
72. Modern Steel Construction will be in the AISC booth (num
bers 333 and 334). Be sure and stop by and say hello. SM 
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Design Data's SDS/2 Steel Fabrication System 
SDS '2 gives you the flexibility to integrate all aspects of your business with one 

software system. That concept is called Information Management. Each module by 
itself will save you time and money and by combining products to implement 
Information Management you receive more than twice the benefit in savings and 
productivity. So whether you need one SDS 2 software module or all these tools 
working together, Design 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 call 800-443-0782. 

"First in ... software, solutions, service" 
402-476-8278 or 1- 00-443-0782 
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Steel Interchange 
Stl'eJ Interchange is an open forum for Mod~rn Steel 

Construction reade rs to exchange useful and practical profca· 
sl~nal Ideas and mformation on all phases of steel building and 
bndge constructIOn. Opmions and suggestions are welcome on 
any subject covered In this magazine. If you have a question or 
problem ,that your fellow readers might help you to solve, please 
forward It to Modern Steel Construction. At the same time, feel 
free to respond to any of the questions that you have read here . 
Please send them to: 

Steel Interchange 
Modern Steel Construction 

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

The following responses from questions in pre· 
VlOUS Steel Interchange columns have been 
received: 

When welding a steel that h as dual certifi· 
cation (A36 and A572 Gr 50), is there a low 
h ydrogen e lectrode requirement? 

The following is a synopsis of an extensive 
welding stu dy C hapa rral Steel had per · 
formed on Dual Certified Steel. 

In essence, multi·cert stee l is an ASTM A572 
grade 50 steel that, through stringent manufactur
ing controls, a lso conforms to the chemica l and 
physical requirements of ASTM A36. 

The extensive welding tests we conducted con
clude that the Vanadium or ColumbiumlNiobium 
alloy additions do not adversely effect the A36 
welding procedures . In other word s if the 
multi-cert steel is to be used in an A36 application, 
the usual A36 welding procedures are applicable 
and A572 Grade 50 procedures are applicable if the 
steel is to be used in an A572 Grade 50 application. 

J. H . (Ted ) Temple 
Chaparral Steel 
Midlothian, TX 

A test program was conducted at the req uest of 
Chaparral Steel in order to compare the weldabi li 
ties of A36/A572 Gr 50 dual grade steel and of A36 
steel. Both steels are structural steels that are pro
duced by Chaparra l Steel in Midlothian , Texas. 
A36 steel is familiar throughout the industry. 
A361A572 Gr 50 is a steel formulated to meet the 
overlapping chem ical and mechanical specifica
tions for both ASTM A36 and A572 G rade 50 
steels. This "dual grade" capability was achieved 
by careful selection and control of steel chemistry. 

The intent of this program was to demonstrate 
whether or not these two somewhat different steel 
products could be welded using identical welding 
procedures. The information to be generated in the 
test program was intended to develop a data base 
of weld test results to enable responses to ques· 

Answers nnellor questions should be typcwnttell Rnd double
spaced. ubmlltals that have been prepared by word·proce~ing 
are appreciated on computer diskette (clther 88 R WordJX'rfe<'l 
file or In ASCII formal). 
. The opinions expressed in SiN!! Intcrt'hllnge do not. necesftar· 
liy represent. an official position of the Am(,r1cn n Inst llule of 
S~cl Construction, Inc. and have not he('n reviewed It is recog
ni zed ~hat the des ign of structures is within the scope nnd 
expertise of a competent licensed s tructural en(.rineer, architect 
or oLh~r licensed professional for the application of l)rInCII)ais t.o 
a particular s tructure. 

Information on ordering AISC publicaLionK mrrltloned in 
thIS article can be obtained by calling AJSC at 3 121670·2400 ext. 
433. 

tions concerning weldability and moreover the 
applicability of existing welding p;ocedures to' this 
dual grade steel. There was concern in the field as 
to procedures to the dual grade steel. There was 
concern in the field as to whether a s teel with 
ostensibly higher properti es would need different 
welding procedures from A36 steel. Also, the pro
gram would provide information to help fi eld per
sonnel convince welding inspectors that a particu
la r weldll1g procedure cou ld be applied to a dual 
grade steel and to A36. 

Welds were made in "thin" nanges and in "thick" 
fl anges using welding processes commo nl y 
empl oyed 111 the steel fabrication industry. GMA W, 
SMAW, FCAW and SAW processes were chosen for 
testing. Exactly the same welding consu mab les 
and welding param ters were used on the 
A36/A572 Gr 50 dual grade steel as on A36 steel. 
Actually, the welders were not aware that two dif
ferent steels were being welded in the program. 
Consumables for each process were chosen that a re 
proper for either A36 or for A572 Gr 50 steel. Tests 
were conducted in accordance with the weld quali
ficatIOn reqwrements and procedures of AWS Dl.l 
(1992) as a minjmum. 

Details of the test procedures and test results 
are presented in a separate test report. 
ConclUSIOns from these data a re presented below: 

Weldabi lity of the two steels is the same. Welds 
on the two steels (A36 a nd A36/A572 Gr 50 dual 
grade) using identical e lectrodes nuxcs and weld
ing parameters produced acceptable, ~quivalent 
welded JOints. Welds were made utilizing MAW, 
GMAW, FCAW, and SAW techniques and equip
ment. No difference in the welding process on the 
two s teels was encountered by the welders. For 
we ldability purposes, the two stee ls are inter
changeable. 

The weld program produced no weld cracking. 
RadiographiC Inspection revealed only isolated 
areas of light porosity. All bend specimens were 
acceptable. Tensile specimcns all fractured in the 
base metal rather than in the weld or in the heat 
affected zone. Charpy impact tests at temperatures 
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Steel Interchange 
ranging from -20 F to 75 F showed no difference in 
behavior for welds in thin flanges. Welds in thick 
flanges exhibited slightly lower impact properties 
for dual grade stee l than for A36 steel over the 
range of temperatures. Rockwell hardness readings 
r evea led no harmful hard zones in any of the 
welds. Based on these data, it is appropriate for 
the user to utilize his usual welding procedure for 
the specified steel when welding A36/A572 Gr 50 
steel. 

R. J. Schiltz, Jr., Ph.D, P.E. 
AADFW, Inc. 
Euless, TX 

Another response: 

The following is in reply to the two questions 
regarding welding: 

1. When welding a steel that has dual certifica
tion (A36 and A572 Gr. 50), is there a low hydrogen 
electrode requirement? 

Table 4.1 of AWS D1.1 gives the requirements 
for filler metallbase metal combinations for pre
qualified welding procedures (WPS's). ASTM A36 
is listed in Group I and A572 Gr. 50 in Group II. If 
one steel meets all the requirements for both mate
rials classifications, it is reasonable to require the 
WPS's to meet all the requirements that would be 
applied to welding on either material. In the par
ticular example, this would preclude the use of 
non-low hydrogen electrodes on this particular 
steel However, I do not believe this issue has been 
formally addressed the by D1 Committee. 

WPS's maybe qualified by test. This approach 
could be used to permit the use of the same elec
trodes permitted to be used on A36 to be applied to 
A572 Gr. 50. It should be noted, however, that the 
tests used by D1.1 for WPS Qualification do not 
duplicate the restraint commonly associated with 
actual fabrication. 

2. Is AWS D1.1 Table 4.1, Note 1, regarding 
joints involving base metals from different groups, 
applicable to this condition? 

No. The purpose of this footnote is to address 
filler metal requirements for joints that involve 
two separate base metal groups. The strength of 
the filler metals employed need only match the 
requirements for the lower strength steel, although 
the filler metal must in all circumstances be low 
hydrogen. 

Duane K. Miller, P.E. 
The Lincoln Electric Company 
Cleveland, OH 
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Serviceability is a particular concern for • 
crane systems in industrial buildings but is 
not clearly covered in the standard litera-
ture. What are deflection limits for crane run-
way systems? 

The design and installation of cranes is gov
erned by the Crane Manufacturers 
Association of America 's (CMAA ) 

Specification #70, Specifications for Electric 
Overhead Traveling Cranes. Section 1.4.3 of this 
document states, in part: 

"The lateral deflection (of the crane runway) 
should not exceed L/400 based on 10 percent of 
maximum wheel load(s) without impact. The verti
cal deflection should not exceed L/600 based on 
maximum wheel load(s) without impact. Gantry 
and other types of special cranes may require addi
tional considerations." 

In the absence of local building code require
ments that are more stringent, the designer of an 
overhead crane installation should follow the 
CMAA requirements. 

David Duerr, P.E. 
2DM Associates, Inc. 
Houston, TX 

New Questions 

Listed below are questions that we would like 
the readers to answer or discuss. 

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

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

What are tolerances for cambered mem
bers? When is it proper to cold camber or 
curve a member and when is it necessary to 
use heat? 

When erecting steel beams on a brick wall, 
could the non-shrink gourt be omitted under 
a proper bearing plate, if the surface of the 
brick is smooth, clean of any and all debris 
and leveled? 

• 

Yaakov Roth • 
Brooklyn, NY 
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A NICHE 
PRODUCT? 

I DON'T 
THINK SO! 

t's been a long time since anything has created this 
much excitement in our industry, and it's not just a 

niche product, it's a whole product line. 

Wasser's single component moisture cure urethane 
systems are outperforming every industry standard across 
the board. From pulp and paper, to utilities, dams, and 
locks; to wastewater and the nation's largest marine 
bridges, Wasser's coatings are rated the best. 

Find out for yourself why everyone is saying so many good 
things about Wasser. 

• 

• 
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Wasser Solves All Your 
Lead Overcoating Problems 

Hundreds of Successful Lead Overcoating Projects in The Continent's Worst Climates 

BRIDGES AND LEAD OVERCOAT 

TACOMA NARROWS BRIDGE, Washington 's largest bridge. 
Wasser's coatmgs are being used on a five year contract to 
overcoat the old lead coaung. Every controlled test shows 
Wasser's coatings best for lead overcoating and full p8lnting. 
Over 300 bridge prolects make Wasser the Industry leader. 

ununES, DAMS, AND LOCKS 

MOORE DAM, New England Power, Unleton, NH. Wasser's 
coatings have been chosen for their superior performance by 
major utilities in twenty-nine states from New York to Florida to 
Alaska. 

WATER AND WASTE WATER 

NORTH POLE ALASKA, Painting continues on these sludge 
beds while standing in snow. Wasser's coatings are used to 
replace epoxy and coal tarepoxy on hundreds of similar projects. 

PULP AND PAPER 

CHIP CRANE, Roseburg Lumber. Coos Bay OR. Wasser's coat
ings allow perfect results in winter painting on the Oregon Coast 
and on paper machines at nearly every major paper company. 
Imagine Immersion after only minutes and better performance. 

Wasser is a Proven Solution, Not Another Test, With 
The Best Track Record and Advantages in The Industry 

1. Industry 's BESTCorrosion Resistance. 

2. Single Component 

3. No Application Restrictions for Humi
dity, Oewpoint, or Temperature (20°F) . 4. The Industry Leader in Micaceous Iron Oxide 
Technolgy. 

HIGH·TECH COATINGS 

CALL TOLL FREE 
5. Industry 's First Urethane Mastic 

(Solves Epoxy Mastic Problems) 800 MC·PAYNT 



STEEL NEWS 

Assessing Steel Damage 
In The Northridge Earthquake 

Interim obser vations and 
recommendations of/he AlSC 

Special TllSk Committee Oil Ihe 
Northridge Earthqll-alle 

~
echnical meeting was orga

nized by the American 
nstitute of Steel 

Construction, Inc. (A ISC) on 
March 14 and 15 under the aus
pices of the AlSC Committee on 
Specifications TC 113 on Seismic 
Design and the direction of its 
chairman, Egor Popov. Its objec
tive was to assess the impact of 
the January 17, 1994 Northridge 
Earthquake on structura l stee l 
building fTames. About 30 individ
uals participated in this profes
siona l exchange of information 
and discussion. The participants 

represented a wide val;ety of dis
ciplines and expertise in seismic 
design, research, welding, stee l 
construction, and code/regulatory 
bodies. In particular, the input 
from several promjnent California 
consulting offices directly involved 
in related work provided valuable 
information. 

This Executive Summary of the 
AISC Special Task Committee 
meet ing provides an overall 
description of the avai lable dam
age information , eva luates its 
implications , and recommends 
several poss ible remedial alterna
tives. A more detail ed report will 
be publi shed in t he June issue of 
Modern Stee l Construction and 
the complete report will be avail-

able from AlSC (send $5 to AlSC
Earthquake Report, One East 
Wacker Dr., Suite 3100, Chicago, 
IL 60601-2001 ). These comments 
are offered only as interim general 
advice and are not intended to 
supersede, but rather to comple
ment , any specific st ructural 
repair measures required or rec
ommended by the responsible code 
juri sdict ion, building owner, 
and/ or the owner's engineering 
consultant. Appropriate research 
will soon be undertaken by AlSC 
and other agencies to more fully 
explore the concerns raised by the 
un expected structur al steel da m
age a nd to deve lop de finiti ve pro
cedures for the connection designs 
in question if necessary. 

New! Single-angle connections, individual prices 

CONXPRT 
Fast, accurate and fully documented connection design 

The complete design of shear and moment connections and 

column stiffeners and doublers with the following features: 

Based on the AISC Manual of Steel Construction 

and Volume II-Connections 

Now order 
individual connections 
or entire modules! 

-- , 

• 

Combines the engineering knowledge and experi

ence of respected fabricators and design engineers 

Menu driven with bui lt-in shapes database 

Complete documentation of all design checks Module I ASD, v2.0 (complete) . .... . .•• •• •. •. $410 

To order or for more information : 

Phone: 312-670-2400 

Information Fax Line: 800-644-2400 

American Institute of Steel Construction 
One East Wacker Drive. Suite 3100 
Chicago, Illinois 60601 -2001 
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Double-Angle Connections ...................... .................... $11 0 
Sir,gle-Plate Connections ............................................ $11 0 
End-Plate Connections ................. ..... .......................... $11 0 
Single·Angle Connections ........................................... $110 

Module I LRFD, v1.0 (complete) .. .. ........ _ •.. ... $310 
Double-Angle Connections, Single· Plate Connections, 
and Shear End-Plate Connections 

Module" ASD, v1.0 (complete) ..... .. .... . _ .. _ .. .. $41 
Directly Welded Flange Connections ...... , ................... $110 
Flange-Plated Connections ...................... ... .. .............. $110 
Column Stiffening Design ............. " ............................ $210 
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It is important to emphasize 
that, although the Northridge 
Earthquake produced some 
extremely strong ground motions, 
there were no collapses of any 
steel framed buildings and no 
fatalities. In some cases these 
ground motions exceeded code 
required design spectra by a factor 
of more than two-and-one-half. 
There was no accurate count of 
steel-building related damage at 
the time of the meeting but vari
ous reports indicated that local
ized structuraJ damage had been 
identified in 12 to 20 buildings 
(and current estimates now exceed 
40 buildings ). 

Observations 
A majority of the reported prob

lems were in special steel moment 
frame connections that consisted 
of horizontal girders with welded 
beam-to-column flanges, bolted 
shear plates, sometimes with 
additional fillet welds connecting 
beam web to shear plates. Many of 
these special moment frames were 

High Strength 
Strudural Sfeels 

From Chaparral Pul 
The Heat On 

Everything Else. 

Steel is the building 
material of the 21s1 century, 
and ii 's 100% recyclable. And 
Chaparral is one of the most 
efficient steel producers in the 
world. OUf high strength 
ASTM grade steel is low 
priced, readily available, easy 
to design with, and completely 
recyclable. Call us, and learn 
first hand why things are 
heating up al Chaparral. 

p 

CHAPARRAl 
STEEL 

Toll Free (BOO) 527-7979 Exl. 1241 
In Texas (BOO) 442-6336 Exl. 1241 
300 Ward Road, Midlothian, TX 

76065-965 1 
C ,YIl) Ooaporrol SlOel 

arranged in two bay configura
tions that only partially enclosed 
the building perimeter. The yield
ing was intended to occur in the 
beams away from the connection. 
However, fracture in the region of 
this field welded connection, a nd 
some accompanying fracture of 
the column, occurred mostly in the 
vicinity of the beam bottom flange 
connection prior to overall beam 
yielding. Cracking was initiated in 
the region of the flange weld near 
the root at the back-up bar and 
then propagated in to the adjaccnt 
supporting column or the beam 
flange weld. This primary bottom 
flange fracture was accompanied , 
in some cases due to the force 
redistribution , by secondary 
cracking of the beam web shear 
plate, fracture of the web plate 
bolts, and/or top beam flange dam
age. There was no other observ
able general pattern to these 
moment connection failures. 
Reported structura l damage 
ranged from none or relatively few 
to many connection fractures per 

floor level, and included mostly 
low and some high-rise buildings. 

Various opinions and consider
a tions were expressed on the 
observed problems. Although 
uncertainties about the effects of 
site specific ground motion per
sist, the primary direct causes of 
these connection fractures were 
attributed to the unexpected high 
stress concentrations in the beam
flange-ta-column connection. This 
rendered the complete joint pene
tration flange welds more suscep
tible under cyclic load reversals to 
crack propagation originating 
from any initial notches, inade
quate fusion/penetration , or other 
imperfections, including the natu
rally occurring notch-like condi
tion that results from a properly 
fused but left-in-place steel back
ing bar. Despitc initial appear
ances of connection symmetry, the 
bottom beam fl ange weld was con
sistently more critical than its top 
counterpart. Several feasible 
explanations have been proposed 
for these differences: increased 
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sensitivity from the weld root at 
the lower extreme fiber; welding 
workmanship difficulties, such as 
beam web interference (co pe 
holes); and the additional pres
ence of beneficial restraint at the 
top in the form of the floor slab 
and web plate connection . 
Indication s are that the steel 
beam and column material com
plied with applicable ASTM 
requirements. However, A36 
material overstrength factors as 
high as 1.75 combined with lower 
tensile ultimate to yield ratios 
could have unexpectedly limited 
the beam yielding to be concen
trated within the welded and 
coped portion of the beam . 

Some concentrically braced 
frames were observed to also expe
rience structural damage from the 
Northridge Earthquake. The 
nature of these problem s were 
fractures of the relatively thin
walled tubular braces, their gus
set plate or column base connec
tions. These designs were 
completed under a previous code. 

The 1992 AISC Seismic 
Provisions, and other newer codes 
and s tandards, require substan
tially thicker walls and improved 
gusset details for better ductility. 

Evaluation 

All steel frames , included those 
that were structurally weakened, 
successfully survived the 
Northridge Earthquake and its 
aftershocks without a catastrophic 
collapse. The residual strength of 
the damaged lateral resistance 
frames, combined with the inci
dental moment capacity of the 
shear connections of the entire 
gravity system, their inherent 
ductility , and modifi ed 
frequency/response characteristics 
are likely to have contributed to 
their survival. Almost all the 
known damaged steel buildings 
are being repaired. 

In many cases , external 
appearances or the extent of non
structural damage, i.e. glass, 
facade, interior partitions, and 
ceilings, were not a reliable indi-

!l1l!J~i71iJ!J!!!J AJ!J!j ~@(jj~ 

AISC CODE CHECK 
For $75 

ComStress program (Combined Stresses in Structural Steel Members) 
complyi ng \\;th AISCI989 Specifications (AS D). written specifically 
for practicing structural engineers. has a database of all rolled stcel 
sections as displayed in the 9th Edition of the Manual of Steel 
Construction. Non-standard sections made of any material and of any 
configuration can also be entcred into the program. Once the numcrical 
valucs for X- and Y -moments, axial force and member length are 
entered, ComStress performs an instantaneous check of the mcmber 
displaying Eqs HI-I. HI-2, HI-3 and H2-1 stress ratios for applicable 
AlSC 1989 Specification conditions. Also C(m), C(b), K(x), K(y). 
M(l), M(2) and max KL/r ean be entered into ComStress. At the 
present time there is no other program on the liM-PC market capable 
of sllch instantaneous AISC Code Check of structural steel members. 

Request your FREE ComStress demo-diskctte by calling 
EBBS Structural Engineering Software 

805-259-6902 or FAX your name/address to : 805-255-7432 
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Pictured, from left to right: A 
typical joint elevation; different 
observed joint failures; and a 
schematic of fused metal at a full 
penetration weld. Courtesy of 
Englekirk & Sabol. 

cator of the actual structural con
dition of existing steel buildings 
within the affected region of the 
Northridge Earthquake. Of 
course, buildings that suffered an 
inordinate amount of external or 
interna l damage, and buildings 
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Analysis : Sophisticated 20/30 Static analysis 
including P-Delta, Seismic, Dynamic analysis 
with Time History, Response Spectra and 
more. 

Design: Steel and concrete design using American 
and many international codes and tables. 
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input generator, Built-in editor, true AutoCA[XB) 
compatibility, advanced graphics, plots 01 
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bending moment/shear torce diagrams. Stress 
Contours. display of Local axes. 

Documeniationf Support: Industry's most 
comprehensive user's manual, free lifetime 
technical support. 

Output Devices: Extensive printer and plotter 
support. HPGL, Postscript file generation. 

Conforms to stringent nuclear regulatory requirements. 
Virtually unlimitied problem size. Complete packages 
starting from $495. No copy protection in USA/Canada. 

AutoCAO is a registered trademark of Autodesk. Inc 

Inside the U.S. call toll free 1-800-322-1487 

IDASI '· Das COnsulting, Inc. 
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with permanent lateral drift (set) 
were cro'efully evaluated by quali
fied engineers to check the steel 
connections and main members 
within the lateral framing system 
that were obscured by the build
ing enclosures and fire protection 
system. 

Structural damage that is not 
identified and adequately repaired 
could significant ly lower any 
building's seismic resistance , 
thereby increasing the hazard in 
future earthquakes. In areas of 

FIWI£ COLUMN 
fUHCE Fi'CE 

CRACK 
INITlATIQH 
POINT 

I 
strong ground motion risk, morc 
accurate technical assessments 
should be made of suspected 
buildings on an individual basis 
and in the context of an overall 
review of the potential se ismic 
vulnerabi li ty and life safety of 
existing construction. 

Repair Of 
Special Moment Frames 

Any cracked steel or weld metal 
in the beams, columns or connec
tions should be removed and 

i~tJ~~" RISA-3 
For the last 5 years our RISA-ZO program has 
been setting the standard for 2 dimensional 
structural analysis and design. RISA-20 is. in 
fact . rated higher than most of the 3 dimen
sional programs currently available I See the 
Jan., '94 issue of Modern Steel Construction 

We are pleased to announce that RISA-ZO has 
finally been surpassed! 

IntrodUCing RISA·30, the new standard for 
structural analysis and design software. 
Statics, dynamics, P-Delta effects , steel 
design and many other features are incorpo
rated into this powerful new program. 
RISA·30 provides a fast , intuitive problem 
solving environment absolutely unmatched 
by any other program. 

Give RISA·30 a try and see for yourself! 

III RISA 
TECHNOLOGIES 

26212 DImension Or. 
SUIte 200 
Lake Forest, CA 92630 
Voice; 800-332-7472 
FAX- 714-951 -5848 

FUS£Il METAl. 

~.=~'"~" . Bi'CKlNC BAR/ C::LUMN 
NlNCE INTERFACE 

~ E ClROER 
NlNCE 

V J 
\ 

He BAR 

replaced by new stee l material 
andlor by welding. In addition, 
until needed research studies are 
performed, the following alterna
tives are ofTered as general guide
lines for the repair of any dam
aged stee l beam-to-column 
connections. 

1. Use weld tabs at beam flange 
connections; after welding, remove 
the weld tabs and finish to a 
smooth contour per 3.12.3 of AWS 
Dl.l-94; in addition, remove the 
backing bar after welding, back-
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gouge root to sound metal, weld 
backgouged region and finish 
welding using a reinforcing fillet 
weld, according to 3.13.4 of AWS 
Dl.l-94. (These provisions nor
mally apply to fatigue prone struc
tures but are recommended for 
seismic design until research is 
completed). 

2_ Weld beam web directly to 
column or weld shear plate con
nection to beam web without over
straining existing flange welds. 

3. Add steel flange plates to the 
beam-nange-to-column connec
tion, 

The selection of one or more of 
these possible alternatives and 
their details is dependent on the 
extent of the damage, accessibili
ty, and the judgement of the 
responsible engineer. These are 
intended to perform as rigid con
nections that will develop the sup
ported beam's actual bending 
capacity (plastic moment, includ
ing any overstrength) or the col
umn panel zone in order to enable 
ductile yielding of the special 
moment frame system under 
scvere cyclic loads. The expected 
strength ratios of the beam and 
column material should be consid
ered. Extra care is suggested for 
the repair work to ensure high 
quality workmanship, materials 
and performance. Good welding 
practice must be followed , includ
ing all the requirements of AWS 
Dl.l-94, such as qualified welders 
(5.3), preheat (4.2), technique (sec
tion 4, parts B, C and D), inspec
tion (section 6 and section B, part 
D) and the use of electrodes capa
ble of depositing notch-tough weld 
metal , such as found in AWS A5.1 , 
5.5, 5.20 and 5.29. In addition, 
any replacement or reinforcing 
steel should have adequate notch 
toughness. 

New Construction Of 
Special Moment Frames 

Based on this new evidence and 
pending additional research, fur
ther use of the original welded 
flange and bolted web s pecial 
moment frame connection in the 
1992 AISC Seismic Provisions 
Sect. B.2.c., or equivalent, should 
be supplemcnted by the previous 
repair recommendations. In the 
absence of any revised and more 

delinitive design criteria for new 
construction, these repair guide
lines, together with more lateral 
system redundancy, can serve as 
reasonable provi ions for future 
special moment frames . 
Fabrication should be in strict 
compliance with the applicable 
codes. 

Concentrically 
Braced Frames 

New construction, as well as 
replacement of damaged bracing 
members and their connections, 
should be in accordance with the 
requirements of the June 1992 
AISC Seismic Provisions for 
Structural Steel Buildings Sect. 9, 
or equivalent, which is perceived 
to contain the best available crite
ria for this topic. Column bases 
should be designed to accommo
date bracing system forces and 
deformations. Fabrication should 
be in strict compliance with the 
applicable codes. 

AISC , its committees, and the 
steel industry are quickly 
responding to the public and pro
fessional needs triggered by the 
Northridge Earthquake. Seismic 
design criteria will be reviewed 
and addressed, as necessary, by 
AISC and other organizations in 
light of the results of ongoing 
research progress and project 
data, which is being expeditiously 
pursued. We are all working to 
retain the utmost public confi
dence in steel construction, which 
has historically provided superior 
life safety and structural perfor
mance during earthquakes. 

By the Committee: 
Egor Popov. Chmrmnn. Umv, or Calir.-Ikrkeley; 

Roy Becker. Becker & PriLchett; Orner BlodgeLt, 
Lmcoln Electric Co .. Da vid Bonne\'i11e, Oegenkolb 
ASBOC.; A.L. Collin, Con'lultant; Rot!II Cranmer. City of 
Hunuogton Beach; Rob Culp. Culp & Tanner; Tom 
Culp, ('ulp &. Tanner; Su.nn Dowty, I,C.B.O,; Michael 
Engelhll-rdt, Umv, or Tetltll-Au9UO; Robert Englekirk. 
Engll'kirk & Sabol; Roger ~'erch, Herrick Corp,; John 
Fi8her, Lehigh Univerlllty; Jerry Hll-lliJer , AISC ; 
Richard Holguin, LA BUlldinjJ BUn'llu; Roy Johnston. 
Brandow & Johnston Ae;,oc" Robert Lorenz. AJSC; Jim 
Malley, Degenkolb AsIMIC.; HII-nk Martm. AlSI; Ouane 
Miller. Lmcoln Electric C,o.; 1.o .. 'ell NII-pper. Structural 
Steel ~:ducat ional Council; Dave O'Sullivan, EQE 
InternatIOnal; C.W Pinkham, S.B. BII-rnt's AIIOC., 
It obt'rt Pyle . AISC Marketing; Thoma. Sllbol, 
Enf(leklrk & Sabol; J ohn ShiPP, EQE lntt'rnntionlll; 
Jack Skile8, Omaha Public Power Co. lAWS-O!.! 
Chm.); Raymood H R Tide, Wiw, Janney. Elltner &. 
lU!!oc; Fred Turner. ell-I Sellmic Safety Commlllllon; 
N f',G Youud, You"efT &. A.uoc., Seator Iwanklw . 
Secret.a.ry. AISC. 
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"Down the road, weathering ste~ 

The Pennsylvania Turnpike is considered one of 
the safest and best maintained roads in the nation. 

But improvements were badly needed near 
Pittsburgh to provide better access to the City's 
airport and 1-80. 

The Mahoning River Bridge, the largest of 
thc Z I bridges being built on the new Beavcr 
Valley Expressway, is a dual-lane, continuous
span, welded plate structure. The five interior 
spans are 258 ft. \I ith end spans of 182 ft. and 
228 ft. for an overall length of 1,700 ft. 

WHY WEATH ERING STEEL? 

The bridge is built with 4,600 tons of 
Bethlehem's ASTM A588 weathering steel. 
According to Kempf, the PTC finds 
weathering steel a very cost-effective bridge 
material for a number of reasons. 

For example, its high-strength permits longer 

spans, thus reducing the number of picrs required. And 
that leads to foundation cost savings. 

OTHER STRO G REASONS. 

For another, it can be easily inspected, measured 
and evaluated. If nccessary, it can be readily repaired. 
It's also highly adaptable to redecking, widening, or 
performing other structural modifications. 

Weathering steel also eliminates the need for 
both initial and maintenance painting. What's more, 
it's as attractive as it's environmentally sound. 

Kempf comments, ~I'he lyre's principal criteria 
for selecting materials for bridges and other 
Turnpike applications aren't based on price alone, 
but also includes long-term serviceability and 
durability. And \I ith environmental restrictions bein16 
what they are today, it's only prudent to usc wcath- . 
ering steel wherever possible.-

Quite simply, weathering stcel is a nalUral for a 



• th " save us more an money. 
Fmnk 1. J..:cmpf. Jr .. P.E. Bridge Engineer, Pennsylvania 'T'umpikc Commilision. 

broad variety of bridge applications. 
Including yours. Especially if you \Vantto save 

more than money. 

TECHNICAL L1TERKr RE AVA ILABLE. 

We would like to tell you more about weath
ering steel for bridge applications. For a copy 
of our Product Booklet No.3 790, and our latest 
Technical Bulletin, TB-307 on "Uncoated 
Weathering Steel tructures," get in touch with 
your nearest Bethlehem sales office. Or call: 
Brian Walker at (215) 694-5906. Bethlehem Steel 
Corporation. onstruction Marketing Division, 
Bethlehem. PA 18016-7699. 
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NATIONAL STEEL CONSTRUCTION CONFERENCE 

Innovative Design Of 
Gable Frame Buildings 

New design techniques allow gable frame buildings 
to be cost competitive with metal buildings 

This a rticle is based 
on a paper presented at 
the 1994 National Steel 
Construction Conference 
by Thomas pula, 
Ph.D., P.E., a consulting 
engineer headquartered 
in Gainsville, FL. 
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Conventional wisdom holds 
that traditionally designed 
gable frames fabricated 

from rolled sections cannot com
pete, from a cost standpoint, 
with metal building system 
frames fabricated from plate and 
bar stock. However, five recently 
bid projects- two of which have 
been built-cast doubt on that 
viewpoint. 

Metal buildings constitute 
a lmost 60<;1 of the 

welded into I-shapcd sections of 
constant depth , or as is more 
typical, of varying depth 
(tapered sections). 

The dominance of metal build
ings is a fairly recent phenome
non and is usually attributed to 
their cost advantages . It was 
only in the 19608 that lower cost 
metal buildings began replacing 
the more traditional gable 
framed low-rise buildings . 

low-rise, non-res
idential construc
tion market and 
are chieny uti
lized where econ
omy is a major 
concern. The 
usual procure
ment for these 
buildings is to 
contract with a 
com pa ny th a t 
specia li zes in the 
design and fabri
cation of meta l 
building systems. 
This may also 
provide erection 
se rvices, though 
it is more com
mon that the 
company simply 

A gable frame fabricated from WJ6 sections 
provided an 80-(t. clear span for a gym at the 
Newberry Middle School at a lower cost than a 
similarly sized metal building. 

provides building components for 
erection by another subcontrac
tor. 

The typical mctal building 
system utilizes rigid steel frames 
as the main force resisting sys
tem. These frames support, in 
turn, purlins and girts, and wall 
and roof sheeting. Most metal 
bui ld ing manufacturers fabricate 
their frames from plate and bar 
stock that is cut to size, then 

Recently, however, a sma ll fabri
cator/erector in Alachua, FL, was 
ab le to bid five gab le frame 
buildings (frame , purlins and 
girts), fabricated from rolled sec
tions and with a maximum span 
of more than 108 ft., at a sub
stantially lower price than any 
supp lier cou ld provide a meta l 
building syste m. The cost sav
ings in this "new breed" of gable 
framed buildings was made pos-
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sible by utilizing several innova
tive design and fabrication con
cepts: 

1. LRFD design for cases 
where dead loads are relatively 
heavy. 

2. se of direct second order 
analysis to eliminate the need to 
calculate second order effects. 

3. Use of a "pseudo lateral 
load" design strategy that allows 
compression members to be 
designed for an effective length 
factor (K) equal to 1.0. 

4. tilizing to the fullest 
extent possible standard stock 
length to minimize lengths. 

5. Innovative connection 
details to reduce waste and 
speed fabrication and erection. 

Load And Resistance 
Factor Design 

The building systems were 
designed using the 19 6 LRFD 
Specification. The LRFD 
Specification is nominally cali
brated to provide designs rough
ly equivalent to the Allowable 
Stress Design (ASD) method for 
live to dead load ratios of 3 to 1. 
In cases where the ratio is less 
than 3 to 1, LRFD provides some 
material economies. Because the 
buildings in question here had 
severe mechanical, roofing, and 
insulation loading requirements, 
the load ratio was closer to about 
1 to 1, which allowed economies 
as compared to ASD designs. 
Most, if not a ll , metal building 
manufacturers are st ill using 
ASD exclusively for their build
ings, and are th refore missing 
out on some real advantages. 

Direct econd Order Analysis 

Computer programs that will 
perform a direct geometric sec
ond order structural analysis of 
a planar structure are readily 
available today . The LRFD 
Specification allows designers to 
include second order effects 
directly in the analysis and to 
then bypass this part of the 
design calculation. These frames 
were designed using this option, 
which may produce some small 
economies. I'm currently using 
RISA 2D for the analysis part. 

PICtured at 
right is a lOB-ft. 
clear span frame. 
fabrica,ted frolll 
W24 sections, for 
the cafeteria I 
auditorium at the 
Newberry MIddle 
School. Shown 
above is a lIIid
rafter change in 
the cross section 
of the gable 
fram e. 

However, RI A doesn't support 
LRFD, so using the forces ca lcu
lated by the progra m a nd per
form an LRFD design by hand . 

One advantag of this option 
is the abi lity to have r eady 
access to the predi cted s cond 
order denections of the st ru c
ture. A second advantage is the 
economy of design effort required 
by the designer, since moment 
magnification factors do not need 
to be calculated. The determina
tion of these magnification fac
tors is not as straightforward for 
gable frames as it is for rectan
gular frames . 

Pseudo Lateral Load 
Desil.'ll Strategy 

The anadian limit states 
code does not permit the use of 
effective length (K) factors for 
the design of unbraced stee l 

frames . Instead, it requires the 
des igner to apply a small per
turbing force to the gravity 
loaded frame and to then design 
the frame using effective length 
factors equa l to 1.0. (For more 
information on this method. see 
"Col umn Design In Gravity 
Loaded Frames" by 
Cheong-Siat-Moy in the A CE 
Journal of true/ural Engin 
eering, Vol. 117. No.5, 1991.) 

The use of this alternate 
method is not prohibited by 
Section C1 of the LRFD 
Specification. 

Fabrication And 
Erection Economil'~ 

The most innovative and exact 
design methods cannot overcome 
inadequacies that make a struc
tur difficult to fabricate and 
erect. In order to exact the most 
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Pictured is olle of the three buildings at the Prairie View 
Elementary School, which were fabricated from W12 sectiolls. 

economies possible, close dia
logue between the fabricator and 
designer are necessary. 

For many small jobs, such as 
these frames, fabricators pur
chase materials from steel ser
vice centers in stock lengths of 
30 ft. , 40 ft., 50 ft. or 60 ft. It is 
therefore important to consider 
not the total weight of steel in 
the structure, but instead the 
total weight of steel that must be 
purchased, including that steel 
which ends up as scrap. 
Locations of splices and changes 
in cross section must be consid
ered in this light. 

Connection details are an 
integral part of the design. After 
some trial and error, we devel
oped a detail where the knee 
joint is welded in the shop, 
thereby connecting the first 
rafter segment to the column. 
This method works well from a 
material and labor economy 
standpoint. Due to the shape of 
the erected column and rafter 
segment, I refer to this method 
as the "Gamma Column Framing 
System ." A similar column con
struction was shown in a 1940 
U.s. Patent assigned to Butler 
Manufacturing Co. 

After the first two projects 
were completed, additional ideas 

for further economies were 
developed. It was discovered that 
in some instances it may be cost 
effective to add cover plates to 
the inner Oange of the column or 
rafter at points where the allow
able moments are exceeded for a 
short distance. 

Usually this occurs at the 
knee or the midspan of the 
rafter. By placing the cover plate 
on the inner Oange, it will not 
interfere with purlin or girt 
placement. LRFD allows for 
greater capacity than ASD for 
monosymmetric sections, which 
is an additional plus for LRFD. 
The additional labor for attach
ing the cover plate must be 
weighed against just using a 
heavier rolled section for the 
entire length . 

For the two projects construct
ed, all sections in a frame were 
of equal nominal depth and it 
was possible to construct a bolt
ed moment end splice between 
sections of unequal depth . This 
would allow for lighter and shal
lower sections for the rafter sec
tion in many cases. 

Prairie View 
Elementary Schnol Addition 

The first project, in August 
1992, was to supply and erect 
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frames, purlins, and partial gilts 
for three "metal buildings" that 
were to be incorporated into a 
larger overall building in 
Gainesville, FL. The project 
specifications and contract draw
ings were written around a 
metal building system by the 
project architect and project 
structural engineer. Frame clear 
spans were 58 ft., 43 ft. and 30 
ft. Bay widths ranged from 19 
ft.-6 in . to 30 ft. Roof pitch was 4 
to 12. The project architect 
would not allow the use of diago
nal bracing, portal frames, portal 
beams, wind columns or sway 
frames for lateral stability of the 
building perpendicular to the 
plane of the frames. This 
requirement was dictated by 
architectural considerations and 
"day lighting". 

Design loads were dictated by 
the 1988 Standard Building 
Code. Design wind velocity was 
90 mph with a use factor of 1.15. 
The design of these frames was 
governed by gravity loads, not 
wind loads. 

The W no bracing" require
ments required some foundation 
redesign on our part. 

Building lateral stability per
pendicular to the frames was 
provided by using a fixed end 
condition for the column bases 
and using the columns as can
tilevers in the weak direction . 
This increased the required sec
tion appreciably and required a 
column type section as opposed 
to a more usual beam type sec
tion. Since we were fixing the 
ba es in the weak direction, we 
made the decision to also fix the 
bases in the strong direction, 
thereby regaining some of the 
advantage that we lost when a 
more typical bracing scheme was 
prohibited. 

This first project was part of a 
learning curve. While I did per
form a second order analysis and 
did use LRFD, I did not use the 
pseudo lateral load strategy that 
required the calculation of effec
tive length factors using the 
nomographs. 

Simple span W8x10 purlins 
were used , with purlin bracing 

provided by L1x1x1l8 angles 
applied to both the top and bot
tom flanges. Top flange bracing 
was required because the stand
ing seam roof system to be 
applied by others would not pro
vide the necessary lateral brac
ing. Frame flange bracing for the 
inside flange was accomplished 
using L1x1xV8 angles welded in 
place as flange stays. 

Newberry Middle School 

The second project was to pro
vide frames and purlins for a 
gymnasium and cafeteria for a 
new middle school campus in 
Newberry, FL. The design was 
completed in November 1992, 
with fabrication and erection 
completed by March 1993. The 
design loads were simi lar to 
Prairie View, but the wind 
resisting system was different. 
Frame drift requirements were 
set at W300 by the specifying 
engineer. However, this was not 
listed as a requirement in the 
project s pecifications, but was 
later required by the specifying 
engineer to prevent distress to 
the masonry walls. Hl300 relates 
to span/600, which is a common 
deflection criteria for masonry 
construction. 

Here, as at Prairie View, wall 
bracing was prohibited, but 
masonry wall s were provided to 
act as shear walls in the out of 
frame direction. Frame spans for 
the gymnasium were 80 ft. and 
spans for the cafeteria were 108 
ft. Roof pitches were 4 to 12. 

The purlin systems were W8 
sections constructed in a contin
uous syste m using some can
tilevers . This system was chosen 
to utilize completely the purlin 
stock lengths. The initial scheme 
was to set the purlins with a 
small crane, and then to make 
the bolted splice while working 
on a rolling platform. 
Unfortunately, this method of 
making the splices had to be 
abandoned in the field when the 
genera l contractor on the job 
would not allow any equipment 
on the floor slabs. As a result, 
the ironworkers had to shimmy 
out on the very flexible purlins to 
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make the splices, at a high cost 
in additional time. In the future , 
we will not place splices any
wh e re except over frames 
becau se of the uncertainty of 
being allowed to work off the 
noor slab. 

The frames for the gymnasi
um wer fabricated out of W16 
stock, u s i ng the previously 
referred to "gamma column" sys-

ROlliNS SERVICES 
trW. M'L 

tern. The frame components were 
laid nat on the ground outside 
the building perimeter and bolt
ed together. Once connected, the 
frames were lifted in one piece 
and set into place. 

Being able to make the bolted 
connections on the ground saved 
much tim e and effort during 
erection . Because of the add ition
a l latera l s tiffn ess of these 
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frames made of rolled sections as 
opposed to more weight economi 
cal tapered sections, we were 
able to accomplish thi s one piece 
pick. It is doubtful that this lift 
cou ld be accomplished for a 
tapered frame of the same span 
due to buckling considerations. 

The cafete,;a frames were fab
ricated from W24 stock, also 
using the "gamma column" sys~ 
tern. Here the spa ns were too big 
to safely lift an entire f,·ame, so 
the columns were set first with 
wood blocking under the base 
plate and leveling nuts, then the 
rafter was set into place. 

The outriggers were set atop 
the frame knees and welded into 
place. N so, welded nange stays 
and welded continuous angle 
bridging for the purlins was pro
vided. However, for cost reasons, 
in the future we will recommend 
bolted outri ggers a nd bolted 
stays. 

Conclusions 

• 

By utilizing innovative design, 
fabrication a nd erection tech
niques, custom fabricators may 
find it economica ll y feas ible to • 
custom des ign gable frames to 
compete with meta l building 
frames on projects where the 
frames are a small portion of the 
overall job. 

Additionally, design engineers 
now have the option of designing 
economical gable fram es out of 
rolled sections to recapture the 
"classic" look for frames from the 
1930s and '40s. 

In the cases of both projects 
constructed, t he design was 
between 5 and 10')1 below the 
lowest bid rrom a metal bujlding 
ma nuracturer. 

While the system described is 
most economical for spans up to 
around 60 ft., it can be economi-
cal for greater spans under cer-
tain circumstances, specifica lly 
when the roof pi tch was tee per 
than the usual 1 to 12 . 
Experience has shown that 4 to 
12 is a good compromise, but can 
be com e unreasonable for 
lon g-span buildings ror oth er • 
than structural reasons. 
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NATIONAL STEEL CONSTRUCTION CONFERENCE 

Reducing 
Serviceability Concerns 

Parti ally restrained composite beam-to-g irder 
connections can reduce design moments and 

deflections w hile improving vibration characteri sti cs 

This article was con
d ensed from a much 
more detailed paper pre
sented at the 1994 
National Steel Construct
LOn Conference by 
Clinton O. Rex, Ph.D., a 
Via Fellow in the Charles 
E. Via, Jr. , Department 
of Civil Engineering at 
Virginia Tech and W. 
Samuel Easterling, 
Ph.D. , P.E. , an associate 
professor in the same 
department. 
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Owners consistently want 
more and more open space 
in buildings and during 

the past four decades steel 
designers have made three 
important changes to accommo
date this demand. First, compos
ite steel-concrete floor system 
technology has developed that 
allows designers to use the syn
ergy of tying the two floor com
ponents (beam and slab) togeth
er in order to span longer 
distances. Second, the plastic 
section analysis and design pro
cedures utilized in the Load and 
Resistance Factor Design 
(LRFD) methods have allowed 
an additional increase in span 
length over designs that uti lize 
Allowable Stress Design (ASD) 
methods. And third, A572 Grade 
50 steel is becoming more readily 
available at a cost comparable 
with A36 steel. 

The benefit of these changes 
has been longer and shallower 
floors, which translates into 
more open space. The disadvan
tage is an increasing concern 
with serviceability issues, such 
as noor denections and vibra
tions. In many cases, serviceabil
ity issues, rather than strength 
considerations , often control 
designs. 

One method of improving ser
viceability characteristics is by 
providing partial continuity in a 
composite floor system. The 
advantages of a continuous beam 
over a simply supported beam 
include reduced design moments 
and deflections and , in some 
cases, improved vibration char
acteristics. 

Studies have shown that some 
continuity can be provided 
through the use of partially 
restrained connections. While 
research has been cond ucted on 
beam-to-column connections, 
partially restrained composite 
beam-to-girder connections have 
not previously been tested . In a 
new test, four beam-to-girder 
specimens were studied. 

Test Results 

Connection #1 was a single 
plate framing connection. The 
experimental results indicated 
that the bare steel connection 
had little rotational stiffness but 
that this connection became very 
stiff when it was combined with 
a reinforced composite slab. In 
fact, the composite connection 
developed nearly 37 % of the 
plastic moment capacity of the 
steel beam. This connection 
failed as a result of lateral buck
ling of the bottom beam flange. 

Attaching a seat angle to the 
bottom beam flange was shown 
in research on composite 
semi-rigid beam-to-column con
nections to increase rotational 
stiffness and provide stability for 
the bottom flange. With this in 
mind, Connection #2 was 
detailed similar to the rust, but 
with the addition of a seat angle. 
This connection showed signifi
cant stiffness with and without a 
composite slab. Although the 
bare steel connection was not 
loaded to failure , it was shown to 
develop a moment capacity of at 
least 20% of the plastic capacity 
of the steel beam. The composite 
connection developed a moment 
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capacity of approxi
mately 80')( of the 
plastic moment 
capacity of the steel 
beam and had a 
rotational capacity 
in excess of what 
would be needed in 
typical composite 
beam designs. 

Connections #3 
and #4 were two 
innovative designs 
developed in an 
attempt to increase 
the rotational stiff
ness of the 
beam-to-girder con
nections prior to 
placement of the 
composite s lab. 
Both connections 
were combinations 
of set angle and a 
tension plate, which 
was used to attach 
the top portion of 
the beam to the 
girder. Both of the 
bare steel connec-
tions exhibited very 
stiff moment-rota-
tion behavior. The 
composite connec
tions were also very 
efficient, attaini ng 
nearly 80'1 an d 
100'k of the plastic 
moment capac ity of 
the stee l bea m for 
connections #3 and 
#4, respectively. 

'vI18x40 
66' L.cng 

4' x 3/4' DIG. ShOOT Stud< 
Z' 20 /jag<' S let>! Deck 

I' Ilo. , 2-11" ~x ltd 
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\,/1 x4 
l~r 66·L~ 
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-I • 

51H ..... 11l·c/c Gr,. 60 

• 
, - J/4' D<. x 2-V4' 
032:1-1 51<1 

l 8' x 4' , VZ' x 8' lcog .-36 

6 - 314' Bo, X' 2-1/"
.\3250.( f'td 

L 9' • " x 112' x 8' Lono A-36 

3/" 1)0. x 3' .I32S-X Std 

Conclusions Shown above: Connection details # 1 and #2. 

The behavior exhibited by the 
composite beam-to-girder par
tially restrained connections 
tested indicated that simple steel 
beam-to-girder con nections, 
which may not have any signifi
cant rotationa l sti ffness on their 
own, can be turned into very stiff 
connections with the addition of 
a reinforced composite slab. 

Additional conc lusions 
include: 

-A partially restrained con
nection created by combining a 
simple stee l connection, such as 
a shear tab , an d a reinforced 
composite slab can lead to insta-
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the bottom nange. If 
the angle or plate is 

5 14 Bars @ 12' clc 
I-V. ' G,., .:M 60 

not provided, then 
detailing of the rein
forcing steel shou ld 
be given careful con
sideration (i .e ., the 
amount of reinforc
ing steel shou ld be 
detai led so that the 
reinforcing steel 
yie lds prior to the 
occurrence of any 
local instabi lities in 
the connection). 

MG' e 2-1/2' 
x ~' x 8-112:' Ptlte A-30 
6 - 31-4" lid. x 2-1/4' 
A325-X S>; 

- Connections W'18x 40 
54' l ""9 l 8' x 4' x 112' 1; 8' Lmg 1\-3£ using fully ten

sioned bolts wi ll 
typically be charac
terized by behavior 
that is stiffer and 

Shown above: 
Connection detail #3. 

Curved 

W'2 4x55 

bility such as lateral buckling of 
the beam bottom nange. To 
ensure that instability does not 
occur , and at the same time 
increase the rotational stiffness 
of the connection, a seat angle or 
a plate needs to be attached to 
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more predictable than connec
tions that use only snug tight 
bolts. 

- To ensure that the connec
tion has sufficient ductility, the 
details of the steel connection 
need to be given careful consid-

DESCON 
DESIGNS AND DETAILS 
STEEL CONNECTIONS 
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• 
era tion. If the steel 
con nect ion is too 
sti ff a nd d oes n ot 
a ll ow t h e re in forc
i n g stee l t o yie ld 
s ig nifi ca ntl y, t h en 
the connecti on wi ll 
like ly fa i l as a 
result of local insta
bili ties at relatively 
low rotations . 

• R einforc in g 
s t ee l s h ould b e 
pl aced within a s la b 
wid t h of a pproxi 
mately 60 in. 

. Accounting for 
th e ro t at io n a l 
r es tra in t prov ide d 
by these connection 
s h ould lea d t o 
d ec r eased d e fl ec ti on s a nd 
moment . Thi s, in turn , s hould 
a llow more effi cient designs a nd 
possibly an eventual reduction in 
construction costs. 

Future studies will focus on a 
limited numbe r of connections, 
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a ddi t ion to engi neering studies, 
a genera l economic study will be 
conducted. 
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DAVID L. LAWRENCE CONVENTION CENTER 

PITTSBURGH, PENNSYLVANIA 

THE 1994 " ALL-STEEL " 
CONFERENCE show 
is coming to "Steel City". Pittsburgh 
is the NSCC site for the most 
comprehensive trade show on the 
design and construction of fabricat
ed structural steel. The NSCC 
addresses all aspects of steel 
construction from concept to 
completion: computerized design; 
codes and specifications; research; 
shop and project management; 
inspection and safety; fabrication 
and erection procedures. This 
meeting delivers the best and latest 
information on the structural steel 
industry and will feature 

SESSION TOPICS INCLUDE: 

• World Trade Center Explosion 
• Stadia Roofs 
• Design for Wind 
• Electronic Data Transfer 
• Building Innovations 
• Quality Certitlcation 
• 2nd Edilion LRFD Manual 
• Safety 
• High·Slrength Steel 
• Building Retrofit 
• Bridge Construction 
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induslry. HOSPITALITY : Designated the 
nation's most livable city, PittsbUfgh offers 
many exciting options to explore. Visit the 
Carnegie Science Center, dubbed an "amuse· 
ment park for the mind-. Tour Clayton, a turn
of·the·century house museum openec to the 
public in t 990. C U L T U R E: Pittsburgh's 
Cultural District offers a variety of entertain
ment from the acclaimed Pittsburgh Symphony 
Orchestra, Broadway and Off·Broadway 
shows, dance and comedy performed in the 
revitalized historic Fulton Theater. located in 
Point State Park, everyone wiUenjoy the 

Fort Pitt Museum, which brings the city's 
history to life or have an encounter with 
wildlife at the Pittsburgh Zoo's Tropical services and showcase products 

from over 100 exhibitors. STANDS FOR THE FUTURE Forest Complex, where visitors can 
L..::''':'':' t. ..:.:...:..::...:::....:......:::...:....:......:..::....::=-.:.....::..:....:::...:~::..J experience a fog-shrouded foresl 

SPONSORED BY 

CO·SPONSORED BY 
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Amencan Iron and Sleet 
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American Welding Institute 

Amencan Welding SocIety 
American Institute Canadian Institute at Sleel 

of Steel Construction, Inc. Construc"on 
Mexican ;nslitute 01 Steel 
ConstructlOfl 

National Erect()(s Assoetallon 

Nallooallnslltule of Sleel 
Detailing 
Steel Deck InslIlU1e 

Steel JOISt Inslilute 
Sleel Plale Fabricators 
ASSOCiation 

Sleel ServICe Center Institute 
Steel SlruC1ures Palnllng 
CounCil 

For registration or exhibiting information, 
call AISC at 3121670-2400, or write: 

American Institute 
of Steel Construction, Inc. 

One E. Wacker Dr., Suite 3100, 
Chicago, tL 60601 -2001 

FAX 3121670-5403 
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• REGISTRATION FEE : 
(please circle appropriate f ••• ) 

AISC Member Fee: $290.00 
(Includes AISC Active. Associate 

& Professional Members) 
Non·Member Fee: $340.00 
Educator Fee: $100.00 

(Employed full-time at accredited architectural 
or engineering college or university.) 

Student Fee: $ 75.00 
(Letter from faculty advisor or equivalent requlfed.) 

Exhibitor, in booth: No charg. 
Added Exhibitor: $85.00 
Spouses' Fee: $100.00' 

·Includes.· Wed. evening recepl/on; exhibit fI()(){ pass; 
1 spouse tour each day- Thurs. FrI 

PARTIAL REGISTRATION FEES 
(You also may pre-register for one day or half-day.) 

Circle your choice below: 

Half Oay Sessions: (Lunch not Included) 
Wednesday atternoon: $ 55 00 
Thursday momlng $ 70 00 
Thursdayatternoon. $ 7000 
Friday /ll()(nlng $ 7000 

One Oay Sessions: 
Thursday (Includes lunch) $160.00 

(Includes lunch) $160.00 
.Extllbltor Floor Pass $ 5.00 

(Included In fUll. partial. and spouse registrations) 

TOTAL OF PARTIAL REGISTRATION FEES: 

REGISTRATION FEES INCLUOE: General SeSSionS. workshops seminars. exh,
Moo; coffee breaks. luncheons Thursday and Froday Cocktail Recept"", Wednesday 
evening, and a printed. bound copy of the NSCC Proceedings Exhibitors are entitled 
to one registration lor each to ft x 10 ft exhibit space reserved 'Added Exhibitor' 
lee IS payabte ONLY Ifln excess of one person per 10 tt. x 10 ft. exhibit space 

REGISTRATION CANCELLATION POLICY: For cancelialKlns receIVed on or 
before May 5, 1994, 100% of pre-paid reglstrallon lees will be refunded. after May 5. 
50% Will be relunded Those canceling after May 5 Will receive a copy of the 
Conference Proceedings Refunds Will be senl after lhe NSCC 

REGISTRATION FOR OPTIONAL AND SPOUSE EVENTS 
Event No 
OPTIONAL EVENTS * 1-Conference Dinner 

(Thurs., 700 pm.) 

SPOUSE EVENTS 

Tickets Total Price 

@$3900$, __ _ 

. A-Plttsburgh's Treasures Tour@$4500$, __ _ 
(Thurs., 900 am.) 

. B-Armsh Country@$4800$, __ _ 
(Thurs., 9 00 am.) 

.C-falhngwater Luncheon Tour@$44 00 $, __ _ 
(Fri., 8:30 a.m.) 

. D-A Shopper's Dream @ $3200 $ __ _ 
(Fri., 930 a.m.) 

IE-AISC Cocktail Recepllon @ $20.00 $ 
(Wed., 630 p.m.-Included With spKJuse or regular reglstratoon"'jr---

IF-Exhlblt Floor Pass per day @ $ 5 00 $ 
(Wed., Thurs., Fri.' -Included With spKJuse 01 regular reglstratl"'on"'j--

TOTAL OPTIONAUSPOUSE EVENT FEE $, __ _ 

PLEASE REGISTER (Type or Print) 

Name Nickname (for badge) 

Company Title 

1l AlSC Member ( )----~(-).-,------'( ),--,---,-----,-,---,---,--------
Active ASSOCiate ProfeSSional Member # 

Mailing Address CltyiState/Zlp 

(-)=-----------;!(-)=----------!( ):=,---------
Bus Phone Fax Phone Home Phone 

If spouse or other guest IS registering for Complete SpKJuses' Program, or IndiVidual SpKJuse 01 Optional Events, please complete the next line for 
a name badge 

Name of IndIVIdual registering for other events 

CONFERENCE FEES PAYABLE : 

Nickname (for badge) 

Reglstrallon Fee $, _____ _ 
MAIL COMPLETED FORM AND CONFERENCE FlEI TO: 

Spouses' Fee $, ____ _ 

Partial Reglstratoon Fee 

Dpl/onal Events 
$,-----
$,-----

Amerlc.n Institute of St .. 1 Construction, Inc. 
1994 NSCC • POBox 806286 

Chicago, IL 60680-4124 

TOTAL REGISTRATION FEES: $, _____ _ 
Phone inquiries and information: 3121670-2400 Fax 3121670·5403 

, ___ I enclose check (U.S Funds) payable to Alse In amount of 
total fees 

___ Please charge my credit card - Visa or MasterCard ONLY 

# 
'C~If=c~Ie~O'-n=e~·---------,V~I~SA.---------'M~a~s~te~rC~ar=d,----

Signature (If credit card charges) 

Exp,raloon Date (month and year) 

Name on card 
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• NSCC 94 I will save you money and time In THE EXHIBITION from show exhibitors and reprints 

"STEEL STANDS the future. Everything you learn at of technical papers submitted to 

FOR THE FUTURE" 
the NSCC IS ·take-home· knowl- AISC 
edge to be shared With your col- The NSCC offers an Ideal market- Advertising information can 
leagues and used to Improve place for those who prOVide be obtained from John Byrne, 

AISC 
bnngs ItS 1994 your bUSiness products and services to the Pattlsi3M, O'Hare Office Plaza. 
National Steel Networking- Meeling and structural steel Industry In add 1- 2400 E. Devon, Des Plaines, IL 

Construction Conference to mingling with your peers can cre- tlon to display booths, exhibitors 60018. 708/699-6030 
Pittsburgh, Pennsylvania The ate future bUSiness opportunities. also will be given an opportunity 
NSCC Will be held at the David L State·of·the·Art- By to conduct a ProductiServlce SPOUSES' 
Lawrence Convention Center on attending the NSCC, you'lI be Workshop where exhibitors can 

PROGRAM & May 1820, 1994 Attendees ·up-to-speed" on the new ser- share, at no charge. the latest 
OPTIONAL EVENTS WI be housed at the Pittsburgh vices and products In the steel technological advances In spe-

Vista Hotel-the offiCial NSCC construction Industry clallzed fields. conduct demon- A special program for spouses 
hotel- and the Weslin William Fun, Of Course- Visitors strations, and .ntroduce new and children of registrants IS 
Penn. The Conference Will focus and spouses Will have the oppor- equlpments and programs The offered See the schedule of 
on the speCIfic Interests of struc- tunlty 10 expenence the unique workshops will De conducted planned evening and pre-and 
tural steel fabncators, engineers, and hlstoncal pOints of Interest In dunng lime penods that do not post-conference activities In thiS 
architects, owners, contractors. thiS h,stoncal industnal City In conflict With regular Conference publlcalion 
erectors. detaoiers. researchers addrtlon a dellghtlul evening will sessions 
and educators. A comprehenSive be spent cruising the three nvers Who Exhibits? -;nanufac- CLIMATE/CLOTHING 
technical program Includes semi- In a paddle wheel boat A turers of. fabncatlng machinery; 
nars. meetongs. product exh,b,- deloghtlul dinner and entertaln- welding eqUipment; bolts; fasten- Pittsburgh's average May tem-
lions. equipment demonstrations, ment Will be prOVided ers; paints and coatings: erection perature ranges from 45 to 70 
optoonal family events, and eqUipment, other associations, degrees. A light lacket or sweater 
receplions NSCC COSPONSORS: computer software and hardware may be needed The dress code 

DeSignated the nalion's most Amencan Iron and Steel Instotute. producers. etc. Informalion on is medium, comfortable. and 
livable City, Pittsburgh offers Amencan Welding Institute, exhibit space IS now available casual during the day, and 
many exclling options to explore Amencan Welding Society from AISC headquarters, call the sportswear for the evening • VISit the Carnegie Science Canad an Institute of Steel AISC Membership Services However, some restaurants re-
Center. dubbed an ·amusement ConSlruC11Ol1 MeXican Institute of Department at 312/670-5420 qUITe men to wear lackets & lies 
park for the mlnd- Tour Clayton, Steel Construction; National 

PRE·CONFERENCE LOCAL TRAVEL a turn-of-the-century house Erectors ASSOCiatIOn. National 
museum opened to the public In Institute of steel Detallong. Steel EVENTS It IS suggested that you use a 
1990. Pittsburgh's Cultural Deck Instllute; Steel JOiSt metered cab With taxI rates aver-
D,stnct offers a vanety of enter- Institute: Steel Plate Fabricators This year's Schedule of Events aging $2.25 for the first mile and 
tainment from the acclaimed Assoclalion Steel Service Center includes an Educator Meeling on $1 30 for each additional mile A 
Pittsburgh Symphony Orchestra. Institute. Steel Structures Palotlng those Issues of Interest to the shuttle service offers transporta-
Broadway and Off-Broadway Council teaching of structural steel tlon from Pittsburgh Internalional 
shows. dance and comedy per- deSign, and an AISC ProfeSSional Airport to downtown Pittsburgh 
formed In the revitalized histone Member Forum for structural Adult fares range from $10 to $25 
Fulton Theater Located in POint SEMINARS AND engineers Interested In current With ch,ldren's fares at $5 to $15 
State Park, everyone will enloy TECHNICAL and future AISC programs 

NSCC OFFICAL the Fort Pitt Museum, which 
PROGRAMS 

Pre-conference events are 
bnngs the City'S history to Iofe or open to all NSCC-attendees. AIRLINES 
have an encounter With Wildlife at The Conference conlinues to be Other organizations or assocla-
the Pittsburgh Zoo's Tropical the premier meeling place for tlons wishing to schedule a The Travel Pros, Inc. and U.S. 
Forest Complex. where VISitors englneenng professionals and pre-conference activity should Air are offenng the follOWing for 
can expenence a fog-shrouded the best place to obtain the most contact Lewis Brunner at thiS conference 
forest information about steel buildings 312/670-5420 -5% off the lowest apphcable 

WHY SHOULD YOU and bndges. Workshop sessions fare at the time of ticketing 

~TTENDTHE 
get down to the nuts-and-bolts MSC TO PUBLISH -10% off the Y26 fare (for atten-
details of deSigning, fabflcaling, SPECIAL SHOW 

dees not staYing over a Saturday 
1994 NSCC? and erecting structural steel night These fares can only be 

Every aspect of the construction ISSUE obtained by calling The Travel 
NSCC IS the only "all steel" con- process from concept to com ple- Pros at 1·800·537·5448 or 
ference and trade show in the tlon receives attenlion computer- Modern Steet Construction, the 708·668·7510 (IllinOIS). Agents 
country. At no other meeting Will 'Zed deSign. codes and speclfl- monthly AISC magaZine, will are available 9 00 a.m.-6:00 p.rn 
you receive more Information caloons, research, shop and pro- publish a special show Issue In (CST) Monday through Fnday, 
about the deSign and construc- lect management. Inspection and May 1994 ThiS four-color pubh- and 900 a.m.-300 p.rn on • toon of fabncated structural steel safety, and fabncatlon and erec- cation has a Circulation of 35,000 Saturday Be sure to mention 

Education-The more than lion procedures. structural engineers, fabflcators, AISC 
40 technical seminars Will edu- architects and other construction 
cate and Inform you profeSSionals The issue will 

Value-Attending the NSCC Include both product Information 
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PRELIMINARY SCHEDULE OF EVENTS 

MOND AY, MAY 16 Winner to be announced 

7:00 a.m.' 
5:00 p.m. 

Exhibitor move In continues until 1:00 p.m. 3:00.5:30 
Wednesday 5:45.6:30 

Exhibits Open 
Exhibitor Workshops 

TUESDAY, MAY 17 
Noon· AISC Committee on Research/Luncheon 
5:00 p.m. 

WEDNESDAY, MAY 18 
8:30· 
10:00 a.m. 

8:30 a.m.· 
noon 

AISC Pofessional Member Forum 
Special session for structural engineers 
who are AISC Professional Members 
AISC programs, plans, and publications 
will be reviewed. 

Steel Educator Program 
Session on subjects of Interest to those 
teaching steel design courses at colleges 
and universities. Open to all Conference 
attendees . 

I 6:30·8:00 AISC Welcome Reception 

T HURSDAY, MAY 19 
7:00·8:00 Speaker Breakfast 
a.m. 
7:30·8:15 Exhibitor Workshops 

8:30·10:00 General Session 1 t. 

STEEL SURVIVES: World Trade 
Center Explosion 
Moderator: Robert G. Abramson, 
Interstate Iron Works, Corp., Whitehouse, 
NJ 

•• 8.30 a.m.· ASCE Steel Buildings Committee 

Speakers: Leslie E. Robertson, 
Leslie E. Robertson ASSOCiates, New York 
Jack Daly, Karl Koch Erecting Co., Inc 
A detailed discussion by the structural 
engineer and steel contractor on the 
structural effects of the World Trade 
Center bombing. Highlights of 
Robertson's discussion will be the remak
able performance of steel components of 
the bUilding and technical recommenda
tions on future design considerations 
Highlights of Daly's presentation Include 
the aftermath of the explOSion and the 
reconstruction work to repair damage to 
the building An extraordinary team effort 
was required through the close work of 
engineering in the clearing and recon
struction phase of this emergency work 

• 

noon 

8:30 a.m.· 
1:00 p.m. 

1:00·1:15 
p.m. 

1:15·2:15 

/ 2:15.3:00 

AISC Safety Task Force 
Committee 

Welcome 
Frank B. Wylie III 
AISC Chairman, Grace and Wylie 
Fabricators, Inc., Brentwood. TN 

General Session (0 10 CEU) 
Long Span Roof Structures 
Moderator: TBA 
Speaker: Dan Cuoco, Thornton 
Tomasetti, New York 
Structures which have large open spaces 
need roofs that will span great distances. 
These long span roof structures are often 
dramatic architectural works as well as 
exciting engineering achievements. Dan 
Cuoco and Thornton Tomasetti have been 
Involved In many Impressive long span 
roof structures. Their experience Will be 
presented along with some Important 
structures 

General Session (0.075 CEU) 
T. R. Higgins Lecture 

10:00·3:00 Exhibits open 

10:00·10:45 Coffee Break in Exhibit Hall 

10:45 a.m.· 
12:15p.m. 

Technical Sessions (0 15 CEU each) 
3. Lean Engineering 
4. Electronic Data Transfer 
5. Building Innovations 
6. Quality Certification: 

Directions for the 9O's 
9. Research Into Practice 
16. Software ReqUIrements 

112:15.1 :30 Lunch in Exhibit Hall 



S TEE L 

STANDS 
FORTHE 

FUTURE 

1 :30·3:00 Technical Sessions (0.15 CEU each) 
1. 2nd Edition LRFD Manuals-Volumes I 

and II 
7. Steel Interchange - Connections 
8. The Total Team: Let's Get it Together 
10. TOM Personnel Issues 
11. International Developments 
12. Safety = Dollars 

3:10-4:40 Technical Sessions (0.15 CEU each) 
2. Effective Use of High-Strength Steel in 

Building Construction 
13. BUilding Retrofit 
14. Marketing-Gettlng Your Share In 

Good Times and Bad 
15. Experience from Wind Damage & 

Design Load Requirements 

4:00· ASCE Committee on Structural 
10:00 p.m. Connections 

5:00·5:45 Exhibitor Workshops 

7:00·11:30 Conference Dinner (optional) 

FRIDAY, MAY 20 

7:30· 
8:15 a.m. 
8:30·9:15 

9:00·1:00 

Exhibitor Workshops 

General Session (0.075 CEU) 
Bridge Construction-Myths & 
Realities of Life Cycle Costs 
Moderator: Franklin B. Davis, 
Precise Fabricating Corp., Georgetown, 
MA 
Speaker: Robert Nickerson, NBE, 
Ltd., Hampstead, MD 

Exhibits open 

9:15·10:00 Coffee Break in Exhibit Hall 

10:00· 
11:30 

Technical Sessions (0.15 CEU each) 
4R. Electronic Data Transfer 
6R. Ouallty Certification: 

Directions for the 90's 
7R. Steel Interchange-Connections 
9R. Research into Practice 
11 R. International Developments 
14R. Marketing-Getting Your Share In 

Good Times and Bad 

11 :30·1:00 Lunch in Exhibit Hall 
p.m. 

1:00 p.m. Exhibits close; exhibitor move out 
1 :()()'2:30 Technical Sessions (0.15 CEU each) 

1 R. 2nd Edition LRFD Manuals-
Volumes I and II 

3R. Lean Engineering 
8R. The Total Team: Let's Get it Together 
12R. Safety = Dollars 
15R. Experience from Wind Damage & 

Design Load Requirements 
16R. Software Requirements 

2:40-4:10 Technical Sessions (0.15 CEU each) 
2R. Effective Use of High-Strength Steel 

in Building Construction 
SR. Building Innovations 
10R. TOM Personnel Issues 
13R. Building Retrofit 

SATURDAY, MAY 21 
7:00 a.m.· Continue exhibitor move out 
Noon 

• 

• 
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TECHNICAL SESSIONS 

2nd Edition LRFD Manuals
Volumes I and II 
Moderator: Bill Dyker, Garbe Iron Works, 
Inc 
Speakers: 
Nestor Iwankiw, AISC 
Charlie Carter, AISC 
Since the release of the 1 st Edition LRFD Manual 
and Specification , education , training , and actu
al engineering experience dUring the last seven 
years has stimulated an increased understand
Ing and awareness of limit states design . A num
ber of Improvements have been made from such 
usage and new research. These changes have 
been Included In a new 2nd Edition Manual of 
Steel Constructlon--LRFD and a 1993 LRFD 
Specification . These will be summarized and 
their Implications explained 
Thursday at 1 :30 p.m. 
Friday at 1 :00 p.m. 

Effective Use of High. 
Strength Steel in Building 
Construction 
Moderator: William Ashton, Egger Steel 
Speakers: 
Abe Rokach, AISC 
Chia-Ming Uang, Northeastern University 
As a design professional are you uSing the most 
economical grades of steel for bUilding con
strucllon? New mill processes allow you to take 
advantage of higher Yields without an Increase 
In cost 

A proposed specification to assist engineers In 
selection of appropriate steels for structural 
shapes In bUildings will be presented AISC will 
show several design studies demonstrating cost 
benefits uSing high strength steel and conSider
Ing deflection and vibration Prof. Uang will offer 
a new design procedure of balancing frame 
strength and ductility requirements in seismic 
frames 
Thursday at 3:10p.m. 
Friday at 2:40 p.m. 

3 

4 

5 

Lean Engineering 
Moderator: Bill Liddy, AISC Marketing , Inc . 
Speakers: 
Mark Holland, Paxton & Vierling Steel Co 
Engineer- TBA 
The relationship between the engineer and the 
fabricator can make or break a protect 
Connection design IS one of the most Important 
parts of a structure. A good working relationship 
between the engineer and the fabricator can 
catch any connection problems before they sur
face and can solve any problems that do come 
up The two speakers In this session will discuss 
how they work together as a team In bUilding a 
steel building 
Thursday at 10:45 a .m. 
Friday at 1:00 p.m. 

Electronic Data Transfer: 
Now and Beyond 
Moderator: .John Bailey, Havens Steel Co 
Speakers: 
Harry Moser, DuPont 
Sayle Lewis, Fluor Daniel 
Learn how this important new state of the art 
technology IS revolutiOniZing the engineering 
and detailing Industries Gain InSight Into how to 
utilize this system to take advantage of the cost 
savings and cycle time reducllons currently 
available . Actual project case histories and 
Ideas for future applications will be presented 
for discussion 
Thursday at 10:45 a.m. 
Friday at 10:00 a.m. 

Building Innovations 
Speakers: 
Tom Sputo, Consulting Engineer 
Neil Wexler, PC 
Engineers and fabricators are coming up with 
many new Innovations for the use of struclUral 
steel in bUildings, much of this exciting new 
work can save money and time Sputo will dis
cuss how he uses conventional structural 
shapes to prOduce a cost effiCient gable frame 
bUilding Also presented will be a practical use 
of semHlgld beam-to-column connecllons 
Much research on thiS tOP'C has been dis
cussed , now we can see how It IS being used 
Thursday at 10:45 a.m. 
Friday at 2:40 p.m. 



6 

7 
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S TEE L 

STANDS 
FORTHE 

F U T URE 

Quality Certification: 
Directions for the 90's 
Moderator: Tom Schlafly, AISC 
Speakers: 
Tom Schlafly, AISC 
TBA 
The AISC Certlficallon Program IS In Ihe process 
of focusing on the demands of the '90s, The aim 
IS to provide the premier certification program 
that IS relied on by bUilders and owners from 
coast to coast 
Thursday at 10:45 a.m. 
Friday at 10:00 a.m. 

Steel Interchange
Connections 
Moderator: Robert O. Disque, Besier 
Gibble Norden 
Speakers: 
Geoffrey Kulak, University of Alberta 
Omer Blodgett, Lincoln Electric Co. 
The popular Modern Steel Construction question 
and answer forum IS here at the Steel 
Construction Conference. Two connection 
experts will discuss and answer questions that 
the audience may have. The session will be 
moderated by Robert Disque and will include 
Geoffrey Kulak on boiling and Omer Blodgett on 
welding These speakers will be able to help 
with all the design , fabrication and erection 
problems Just like the Steel Interchange column 
Thursday at 1 :30 p.m. 
Friday at 10:00 a.m. 

The Total Team: 
Let's Get it Together 
Moderator: Jerry Milligan, Falcon Steel Co. 
Speakers: 
Bill Treharne, Broad, Vogt & Conant. Inc. 
Eric Waterman, National Erectors Association 
Bill Lindley, W & W Steel 
Erectors need to advise fabricators and engl· 
neers of techniques that have and will help mini
mize the erector's costs. Fabricators need to 
press erectors for help with Simplificat ion and 
overall man-hour savings 

Discussion will Include erector/fabricator pre-bid 
planning for efficient erection techniques and 
connection design, as well as alternate sugges
tions for the design engineer. 
Thursday at 1 :30 p.m. 
Friday at 1 :00 p.m. 

9 

10 

11 

Research into Practice 
Speakers: 
W. Samuel Easterling, Virginia Tech 
Ahmad M. Itani, California Dept. of 
Transportation 
Much work has been done on semi-rigid beam
to-column connections, Easterlmg will diSCUSS 
semi-rigid beam-to-girder connections His pre
sentation will diSCUSS the research that IS In 
progress and the deSign recommendations that 
will be the result of the research. 

Seismic research will be the topic of /tani 's pre
sentation Special Truss Moment Frames will be 
Introduced and compared to the behavior of 
Special Moment ReSisting Frames 
Thursday at 10:45 a.m. 
Friday at 10:00 a .m. 

TQM Personnel Issues 
Moderator: Sid Blaauw, Paxton & Vierling 
Steel Co. 
Speaker: Leo Peacock, Paxton & Vierling 
Steel Co. 
Total Quality Management is a system that can 
work In steel fabrication shops Mr Peacock IS 
the employee of a fabrication firm and IS Imple
menting a Total Quality Management system In 
that firm. He will give us the benefit of his experi
ence in tailoring this successful management 
scheme to our business TopICS for discussion 
will Include problem solving , employee empow
erment, and partnering 
Thursday at 1 :30 p.m. 
Friday at 2:40 p.m. 

International Developments 
Moderator: Theodore Galambos, 
University of Minnesota 
Speakers: 
J. W. B. Stark, TNO - Bouw 
Ben Kato, Takenaka Corp . 
Fabricators and deSigners In t 994 will be very 
Interested in the International marketplace. 
Overseas development Will be the tOPIC of thiS 
session. Stark Will discuss the Eurocode 
requirements for steel and composite structures 
Kato Will present the new Japanese standard In 
limit-states design. 
Thursday at 1 :30 p.m. 
Friday at 10:00 a.m. 

i 
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TECHNICAL SESSIONS 

Safety = Dollars 
Moderator: Terry Peshia, Garbe Iron 
Works Inc 
Speakers: 
Richard Morgan, CNA 
Byron Spencer, Norman Spencer 
Gretchen McAlinden, Norman Spencer 
Charles McCarthy, CNA 
Byron Sinclair, CNA 
What has AISC done to help the industry proper· 
ty Insure Itself at the fight pflce? How are we 
dealing With design responsibility flsks from the 
perspective of the detaller, the fabricator, and 
the professlonat engineer members? What are 
the major causes of fabflcator losses and what 
has the AtSC Safety Task Force done to help our 
members minimize or avoid expensive claims? 
Thursday at 1 :30 p.m. 
Friday at 1 :00 p.m. 

Building Retrofit 
Speakers: 
Terry R. Lundeen, RaW Swenson Perblx, Inc. 
Peter A. Timler, Sandwell Inc 
tn the present construction marketplace some of 
the onty work available is renovalion and retrofit 
of eXisting structures Two prolects will be pre
sented In thiS session that show how steel can 
be used In thiS type of work. Lundeen will pre
sent the renovation of a steam generating plant 
Into a blomedlcat research faCIlity Timler will 
diSCUSS how a building at the Bfltlsh Columbia 
Institute 01 Technotogy was retrofit Incorporating 
the new seismic provisions 
Thursday at 3: 10 p.m. 
Friday at 2:40 p.m. 

Marketing-Getting Your 
Share In Good Times and Bad 
Moderator: Phil Stupp, Stupp Bros. Inc. 
Speakers: 
Andy Johnson, AtSC Marketing, Inc. 
Robert Shaw, Steel Structures Technology 
Center Inc. 
All fabflcators were not created equal. The first 
portion of thiS workshop wltl show ten positive 
marketing steps the fabflcator can take to get In 
front of the pack. POints to be presented are not 
theoreticat but rather straight forward and practi
cal. One of the baSIC tenants of good satesman
ship IS to KNOW YOUR PRODUCT The second 
portion of thiS workshop will present the essen
lial facts a fabflcator needs to know to sell fabri
cated structurat steel over other materials. Each 
participant will receive take home mate flat to 
serve as a working reference 
Thursday at 3:10p.m. 
Friday at 10:00 a.m. 

15 

16 

Experience from Wind 
Damage & Design Load 
Requirements 
Speakers: 
Lawrence G. Griffis, Walter P Moore and 
Associates, tnc 
Robert J . Wills Jr., AISt 
Many times serviceability requirements control 
the design of a structure Gnms will discuss ser· 
viceability of steel buildings In regard to wind, 
specifically coveflng deformation and mOlion 
perception. Wills will review Hurncane Andrew 
and the effect that this devasling hurncane had 
on buitdlngs In South Ftoflda and the Impact on 
the bUltdlng codes 
Thursday at 3:10p.m. 
Friday at 1 :00 p.m. 

Software Requirements 
Speakers: 
Souhail Elhouar, Virginia Tech 
Kevin Parlitt, Penn State 
This session Will be an open diSCUSSion for pro
feSSionals to diSCUSS their software needs The 
first session Will be geared towards fabflcators 
and the reqUIrements of fabflcator software. The 
repeat of thiS sess,on Will focus on the engineer
Ing commun,ty and their software requirements 
Thursday at 10:45 a.m. 
Friday at 1 :00 p.m. 



PITTSBURGH 

OPTIONAL EVENTS/SPOUSES ' PROGRAM 

All tours will use a modern, fully equipped passenger bus and include licensed tour guides. 
If your tour requires an admission fee, this is included in the price of the tour. Note: A tour 
may be canceled if AISC does not receive a sufficient number of registrations by May 5. 
In this case, you will be notified and a full refund will be issued after the Conference. 

Those registering for the COMPLETE Spouses' Program will receive a ticket to ONE tour 
per day. Anyone wishing to register for any additional tours may do so by selecting the 
events on the Conference Registration form. There will be no charge for fully registered 
spouses attending the AISC Welcome Reception Wednesday evening or visiting the 
Exhibit Hall. 
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OPTIONAL EVENT 
Thursday. May 18: 
7:00 p.m. - 11 :30 p.m. 
Conference Dinner 
This year's optional dinner will be a double
barreled event from the deck of the Party 
Liner, one of the beautiful Gateway Clipper 
Fleet. 

While you enjoy musical entertainment and 
feast upon a delicious buffet dinner, you'll 
view the many bridges and tunnels and 
other engineering feats that link Pittsburgh 
with its suburbs beyond the surrounding 
hills. The three-hour cruise will provide a 
unique view of this dynamic city of three 
rivers plus a memorable dining experience. 

Transportation to and from the boat from 
the hotels will be provided. 

Price: $39 each 

SPOUSES ' PROGRAM 
Thursday, May 18: 
9:00 A.M.·4:00 p.m. 
Pittsburgh's Treasures Tour 
Discover the excitement of America's First 
Renaissance City and largest inland port as 
your knowledgeable Tourguide and private 
coach take your guests through the very 
heart of this dynamic city, rated as the 
nation's most livable one! 

This tour begins with an unparalleled view 
of the Pittsburgh skyline from atop Mount 
Washington. Descending by way of the 
DUQUESNE INCLINE, a veritable museum 
on wheels, adds a thrilling dimension to any 
tour! 

Within the GOLDEN TRIANGLE are shim
mering new skyscrapers, charming plazas 
and a new ... the world's shortest...subway 
system. 

Then it's on to CLAYTON, Henry Clay 
Frick's Pittsburgh residence. As a Victorian 
time capsule displaying affluent family life, 
Clayton has few peers. It represents an 
expression of Frick's desire to build an 
environment for his family and friends. 

Despite the fact that Frick moved his 
family's residence to New York City In 1905 
Clayton has been maintained intact. 
Thus, it is one of the most complete, best 
preserved and meticulously documented 
examples of late Victorian houses 
anywhere. Nearby is THE FRICK ART 
MUSEUM which was built in 1970 In the 
spirit of the early Italian Renaissance. 

Continuing to Oakland, the cultural , educa
tional and medical center of the city, a stop 
is made at a wonderful Italian restaurant 
where you will be treated to a delicious 
meal before moving on to the world
renowned NATIONALITY ROOMS in the 
Cathedral of Learning of the University of 
Pittsburgh. Each room, a gift from one of 
Pittsburgh's ethnic societies, exemplifies 
the old-world culture of that particular 
nation. 

A short campus walk away stands the 
lovely French Gothic HEINZ MEMORIAL 
CHAPEL. Its stained glass windows, 
believed to be the world 's tallest, depict 
stories about the famous persons repre
sented in them. 

Price: $45 

• 
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SPOUSES' PROGRAM (CONT.) 

Thursday, May 19 
9:00 a.m.·5:00 p.m. 
Amish Country 
The picturesque college town of New 
Wilmington, Pennsylvania, is surrounded by 
farmland where the 'plain people' live. 
Explore this serenely beautiful area and 
learn about the Amish way of life ... their reli
gion and culture. 

An experienced tourguide directs this tour 
to the northwest portion of Pennsylvania, 
nearly bordering Ohio, where horses and 
buggies appear from the long lanes which 
lead back to the simple farmhouses and 
immaculately kept fields. Enroute over a 
warm spiced apple drink and honey nut 
rolls, your'll learn of the House Amish or 
Old Amish Order Mennonite Church and 
the fascinating stories of its followers. The 
customs, lifestyles, and ' ferhoodled' 
English of this sect separate them colorfully 
from today's fast-paced society. 

Lunch in New Wilmington at THE TAVERN 
ON THE SQUARE ... known throughout the 
T ri-State area for its impressive decor, 
home-cooked food and famous honey rolls . 
Luncheon is served family-style . 

This visit among the Amish includes shop
ping at an Amish home where quilts made 
by the Amish from as far away as 
Wisconsin are displayed. In nearby Volant, 
a 19th century mill now serves as a country 
store containing toys, gifts, Amish quilts 
and furniture sharing space with old mill 
machinery. Five miles south, the holidays 
come early at the Country House Christmas 
Shop in a restored Victorian home. 

Price: $48 

c Friday, May 20 
8:30 a.m.·4:30 p.m. 
Fallingwater Luncheon Tour 
Drive through the magnificent mountain 
scenery of the Laurel Highlands by privately 
chartered coach to FALLINGWATER, famed 
architect Frank Lloyd Wright's most widely 
acclaimed work. This masterpiece was built 
as a summer home for the Edgar Kaufmann 
family, prominent Pittsburgh merchants. 

Dramatic cantilevered terraces soar over a 
cascading waterfall. The living room hearth 
embodies an immense boulder in the set
ting nature created. Completed in 1939 with 
guest wing and servants quarters, it is as 
fresh today as when it was built. 

This house was judged by the American 
Institute of Architects in 1986 to be the 
nation's most successful example of archi
tectural design. It is described as the clear
est expression of Wright 's ideal. .. that man 
can live in harmony with nature. 

A stop at the Visitors Center and Gift Shop 
is planned before entering the home. After 
the tour, your guests are welcomed back to 
the coach with a glass of chilled white wine 
or iced tea before proceeding to lunch. 

THE MAIN LODGE at SEVEN SPRINGS, a 
beautiful Mountain Resort in nearby 
Champion, PA, provides a delightful pre
arranged luncheon before continuing on to 
the WEST OVERTON MUSEUMS. The 
museums reflect life in a 19th century rural
industrial village and feature "Old Overholt" 
distillery/grist mill, Abraham Overholt 
Homestead and springhouse-birthplace of 
Henry Clay Frick. 

Enroute, there is a short stop at the LENOX 
SHOP, noted for its discount prices on crys
tal, porcelain and silver ... where Nancy 
Reagan's White House china may be 
viewed by those not busily making their 
own purchases. 

Price: $44 
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SPOUSES' PROGRAM (CONT., 

Friday, May 20 
9:30 a.m .. 1 :30 p.m. 
A Shopper's Dream 
The coach whisks guests from their hotel to 
STATION SQUARE, the lively riverfront 
restoration of the former P,&L.E. Railroad , 
now a complex of exciting shops, bou
tiques , historic memorabilia and fine restau
rants , Guests are invited to enjoy the 
delightful shops for the remainder of the 
morning, 

Your Shopping excursion begins and ends 
in these restored railroad buildings, This 
historic site houses over 65 specialty shops 
and restaurants , featuring goods and cui
sine form around the world , 

A delightful luncheon is scheduled in the 
Edwardian spend or of THE GRANT CON
COURSE, P,&L,E.'s turn-of-the-century ter
minal. 

Following this pleasant respite , an after
noon of shopping awaits! Beginning with 
Downtown's One Oxford Centre , a collec
tion of upscale shops, and continuing on to 
Kaufmanns, one of Pittsburgh's major 
department stores, where your guide will 
depart, after providing guests with return 
directions to the hotel. 

Price: $32 

Wednesday, May 17: 
6:30 p.m .. 8:00 p.m. 
AISC Welcome Reception 
Hors d 'oeuvres and cocktails in the 
Exhibit Hall. 

Price: $20 (included in spouse & 
full registration fee} 

Wednesday· Friday: 
Open Exhibit Hours 
Exhibit Floor pass 

Price: $5 a day (included in spouse 
& full registration fee} 

NSCC COSPONSORS : 

American Iron and Steel Institute 

American Welding Institute 

American Welding Society 

Canadian Institute of Steel 
Construction 

Mexican Institute of Steel 
Construction 

National Erectors Association 

National Institute of Steel Detailing 

Steel Deck Institute 

Steel Joist Institute 

Steel Plate Fabricators Association 

Steel Service Center Institute 

Steel Structures Painting Council. 

DAVID L. LAWRENCE CONVENTION CENTER 

PITTSBURGH , PENNSYLVANIA 
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1994 NATIONAL STEEL-~--------------~ 
CONSTRUCTION CONFERENCE 

NSCC94 

DAVID L. LAWRENCE CONVENTION CENTER 
PITTSBURGH, PA • MAY 18·20 

NOTE: MAIL COMPLETE FORM DIRECTLY TO THE PITTSBURGH HOUSING CENTER. 
HOUSING CENTER: 
The Greater Pittsburgh Conven
tion & V,s,tors Bureau Housing 
Department will coordinate 
NSCC 1994 hotel reservalions 
The Greater Piltsburgh Conven
tion & ViSitors Bureau Will coordi
nate NSCC 1994 hotel reserva
lions Please use thiS form to re
quest accommodations: the 
houSIng bureau will not accept 
reservations over the phone. You 
may fax thiS form to 

Fax 412·644·5512 

RESERVATIONS: 
All rooms In Pittsburgh must be 
guaranteed WIth a one night's de
POSit either by credit card or check. 
If a credit card number is not used, 
a depoSit check in the amount indi
cated on your acknowledgement 
f()(m must be sent directly to the 
hotel Within 14 days of date 
processed Do not send checks or 
money order to the housing bu
reau Send one reservation form 
per room. Names of occupants 
must be listed In the spot bekJw. 
Reservations are made on a first
come, Ilfst-served baSIS 

CUT·OFF DATE : 
The cutoff date for hotel reserva
lions IS Apfll 10, t994 

CHANGESI 
CANCELLATIONS: 
All changes and cancellations 
should be made dlfectly With the 
Pittsburgh HOUSing Bureau Your 
room confirmation will arrive dl· 
rectly from the Bureau The hous
Ing bureau williniorm you by mail 
or by lax of your hotel assign
ment. A confirmation from your 
hotel WIlli follow In four weeks 

CONFERENCE HOTEL: 

Pittsburgh Vista-$104 single/$115 double per night 
Westin William Penn-$112 single/double per night 
The Pittsburgh Vista IS the offiCial Conference Holel Located adjacent to the Convention Center. II serves as the 

primary hotel for sleeping accommodations All lours and optional events depart and return to the Vista HOlel 

The Westin William Penn IS a five minute walk from the Convenhon Center Suites are available upon request al the Vista and Westin 

NAME OF PERSON ARRIVAL DEPARTURE TYPE OF ROOM 
DATE DATE SINGLE ooUBLE 

CREDIT CARD INFORMATION SEND CONFIRMATION TO : 

CREDIT CARD COMPANY NAME 

COMPANY 
NUMBER 

ADDRESS 

EXPIRATION DATE CITY 

STATE/ZIP 
CARD OWNER'S SIGNATURE 

OFFICE PHONE 

HOME PHONE 

FAX 

HOTEL CHOICE 
FIRST SECOND 

PHOTOCOPY AND MAIL 
ENTIRE COMPLETED 
FORM TO: 

NSCC 94 HOUSing 
American Institute 
of Steel Construction 
c/o Pittsburgh HOUSing Bureau 
4 Gateway Center 
Pittsburgh, PA 15222 
Fax 412-644-5512 

HOUSING BUREAU 
DEADLINE DATE: 

APRIL 10, 1994 



LRFD 
STEEL DESIGN FOR NOW AND INTO THE 21 ST CENTURY 

Volume I 
• New 1993 AI SC 

Specification 
• Essentials of 

LRFD for 
Simplified 
Design 

• Uniform Load 
Tables 

• Latest 
Information 
on Member 
Design 

2-VOLUME 
SET 

ONLY $132 
(AISC 

MEMBERS: $99) 

Volume /I 
• Simple Shear 

Connections 
• PR and FR Moment 

Connections 
• Shear and Moment 

Splices 
• Diagonal Bracing 

Connections 
• Column Base Plates 
• Beam Bearing Plates 

INDIVIDUAL VOLUMES· $72 
(AISC MEMBERS: $54) 

Yes! Send me the new 2nd Edition I.RFD Manual of Steel Construction 

fiRST NAME LAST NA ME {Please prmt, 

COMPANY 

STREET ADDRESS 

CITY/51 ATE/liP 

t-J ~CO~U~N=TR~Y--- D~A~YT~,M~E~P~H~ON~E~---

_ Copies of Volume I and II 
_ Copies of Volume I only 
_ Copies of Volume II only 

Check enclosed 
_ Charge to _ Visa 

PHONE ORDERS 

(312) 670·2400 EXT. 433 
FAX ORDERS 

(312) 670·5403 

Mastercard 
Card# _____________ _ 

Explres, ___________ _ 

Signature ___ _ 

Add $5.00 UPS Shipping for each set; add $2.50 for each 
additional set. CA. Il. NY add sales tax. Foreign orders 
add 10% of order or $10.00 minimum 

RETURN TO: AISC LRFD MANUAL, PO BOX 806276, CHICAGO, IL 60680.4124 

• 



F or more lhan 20 years. many slale DOTs and consul 
lams have ut ilized U.S. Steel's SIMON mainframe program 
for the des ign of straight sleel plate-girder bridges. ow. 
the American Institute of Steel Construction is offering this 
powerful program on a PC platform. 

SIMON designs I-shaped and multiple single-cell box
shaped. girders. wi lh up 10 12 continuous spans. SIMON 
produces complete designs in accordance with the lalest 
AASHTO Slandard Spec ification for Highway Bridges. 
This enhanced and updated version of S IMO has under
gone extensive verification by several state DOTs and con
sultants. 

SIMO is easy to use because the engineer fo llows the 
same logic and process as when des igning a bridge manual
ly. The entire system runs in MS-DOS and occupi es less 
than 1MB of hard-disk space. 

• 

Out put from the S IM ON program includes: 

• Dead-load and max imum and minimum li ve- load 
moment s and shears fo r variable-axle H or HS truck 
loading or fo r variable-wheel loading with up to 20 
axles. 
An optimum design of the girder clements based on 
control parameters selected by the user. 
Performance ratios computed for each limit state at 
the critical cross sections of the girder ;,Iong with a 
complete printout of all AASI-ITO specificmion 
chec ks. 

• A complete bill of materials incl udi ng locations. yield 
strengths, weights. lengths, widths and thicknesses of 
all webs, nanges and stiffeners. 

Licensing of SIMON Systems for use on a personal com
puter is available for an annual subscription fcc of $300. 
During the subscription peri od, AISC will furni sh program 
updates and enhancements along with te lephone support on 
the use of the soft ware at no add itional charge. 

To order or for more information: 
Phone: 312-670-2400 or Information fax line: 800-644-2400 



NATIONAL STEEL CONSTRUCTION CONFERENCE 

Long-Span 
Roof Structures 

Structural stee l allows the creat ion of cost 
effective, aestheti ca lly pleas ing arena roofs 

Unlike the large combina- addition to professional sports, 
tion sports and conven- the new arena will be used for 
tion facilities built during collegiate sports and special 

the 1960s and 1970s, today's entertainment eve nts. 
facilities are geared towards Unobstructed seating for 21,500 
sports and entertainment events. spectators, plu s 216 luxury 
Enclosed arenas, to be used for s uites , will be provid ed . 
basketball and hockey games as Architect on the project was 
well as other events, have Hellmuth, Obata & Kassabaum, 
recently been completed or are Sports Facilities Group, Kansas 
currently under construction in City. 
several cities, 
with similar pro
jects bei ng 
planned for other 
cities. 

Due to the 

• 

The article was adapt
ed from a paper prepared 
by Dan ie l A_ Cu oco , 
P.E., a principal with 
Thornton- Tomasett i 
Engineers in New York 
City, for the 1994 
Notional Steel COllstrue
lion Conference. Also 
contributing were Udom 
HUl1gspruke, a vice presi
dent with Thornton 
Tomasetti, and Robert P. 
DeScenza, P.E. , a vice 
president with TT-CBM 
Engineers in Chicago. 
The original paper 
included both the 
Allaheim Arena and the 
New Chicago Stadium. 
For information on the 
Anaheim Arena, see the 
February issue of MSC. 

tight schedule • 
and budget con
straints typically 
associated with 
publicly funded 
arena projects, 
the architectural 
designs-though 
dramatic-are 
usually driven by 
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st ructural engi- The New Chicago Stadium will be the home of 
neering consider- the Bulls and the Blackhawks. 
ations. By using 
structural steel, 
designers and constructors have The foundation system con
the opportunity to create innova- sists of caissons bearing on hard
tive long-span roof structures pan material. Th e structural 
that are ae thetically pleasing as frame of the seating bowl is con
well as cost effective. strueled of cast-in-place concrete 

A good example of this type of and contains four expans ion 
design is the ew Chicago joints. Precast prestressed con
Stadium, which will be the new crete seating e lements span 
home of the National Basketball 16-to-36 ft. between typical con
Association Chicago Bulls team crete frames. 
and the National Hockey League The roof structure spans 378 
Blackhawks team . It is sched- ft.-by-493 ft. It is supported by 
uled for completion next month 36 cast-in-place concrete 
and will replace the adjacent columns, ranging from 3-to-4 ft. 
65-year-o ld Chicago Stadium, in diameter, a long the perimeter • 
which will be razed to provide of the building. The center of the 
room for additional parking. In roof rises 35 ft. above the spring 
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points at the building perimeter. 

Two-Way Tied Arch System 

The two-way multi-pos t ti ed 
arch roof system used on the pro
ject is a n innovative a nd efficient 
s t r u ctura l syste m t h a t was 
d eve loped to meet aes th e ti c 
require men t s a nd to fac ilitate 
fa brication a nd e recti on whil e 
mi nimi zi ng the required quanti
ty of steel. 

The main fra ming elements of 
t he roof system co nsist of s ix 
intersect ing tied arch t r usses, 
i.e., fo u r q uee n-post tied arch 
trusses s pa nn ing in t he s hor t 
direction and two mult i-post tied 
a r ch tr usses pa nnin g in t he 
long di rection. Vertical compres
s ion s t r u ts are located a t th e 
eigh t in tersection points of th e 
tied arc h t ru sses. Tens ion t ie 
me mbe rs traverse th e a re na, 
tieing the ends of the arch truss
es and connecting to t he bottom 
of the compression s truts. Thus, 
a lthough t he structure a ppea rs 
li gh t a nd e legant, th e effecti ve 
structural depth of the system is 
60 ft . The prefabricated arched 
top t russ segments a re typical ly 
12.5-ft. deep center-to-center. 
Trusses of equa l depth in fi ll the 
ce n t r a l roof a r ea a nd s pan 
between t he t ied arch trusses 
a nd t he s upport colum ns a long 
t he peri meter of t he roof. The 
out-to-out dimension of a ll t russ
es was lim ited to 14 ft. in order 
to a ll ow for s hippin g of 
shop-assembled segments up to 
a pproximately 60 ft. long. 

F o r a r e n a p roj ec t s.. th e 
two-way multi-post t ied arch roof 
system offers a number of advan 
tages. 

1. T ied arch es c reate mini
mum ou twa rd t hru st, the re by 
e limi na t ing t he n ee d for a 
perimeter ring to resist tension 
(as would be required for untied 
a rches) or compression (as would 
be req u ired for a i r-s upported 
a n d te n s il e structures). Th e 
r ough ly recta ng ul ar footprin t 
t h a t is ideal fo r are na sea tin g 
layo u ts is not s ui tabl e fo r a 
round or ova l tens ion or com
press ion rin g a round the roo f 
edge. 

2. Tw o -w ay s panning 
actio n minimi zes the vi s ua l 
bul k a nd enclosed volume of the 
building, a nd ca n easily accom
moda te specia l corne r and edge 
conditions. In contrast , one-way 
spa nning systems a re best suited 
for rectangula r roof plates of uni
form elevation. 

3. T russed a r c h m e mbe r s 
offe r both vi sua l li ght ness fo r 
a rchi tectura l effect a nd phys ical 
li ghtness fo r shippi ng a nd han 
dling. 

4 . T h e low arch profil es 
a nd i n c lin e d t e n s ion t ies 
min i m ize roof he ig ht , vis u a l 

bu lk, a nd enclosed volum es wi t h
out sacrificing overa ll structura l 
depth or obstructing s ight lines. 

5. Large, e ffi c ie nt s truc tur
a l d e pths are crea ted by com
bining s h a ll ow, eas ily sh ipped 
uppe r trusses with s imple te n
s ion ties a nd compression stru ts. 

Ii. Erection is s tra ightfor 
wa rd a nd e ffi cient by e recting 
prim ary trusses firs t a nd the n 
dropping in seconda ry fra ming. 

Honf s, It n up"nrt 

Th e d es ig n o f t h e New 
Ch icago S t a dium is s imil a r t o 
that of Anaheim Stadium, which 
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Your Source For High 
Strength Weathering &. 

Abrasion Resistant Steel 

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

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

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

P.O. Box J26 • Pelham. AL J5124 • 2051664-2950 • Fax: 205l663·lJ91 

Optimal 
Cutting 

Program 
A computer program 

to save you money 

Optimize the cutting of 
structural shapes by linear 
nesting . For stock. ordered 
material or both . 

Call today ! for a free no 
obligation demo disk and our 

special introductory price 

215-355-6003 
COMPUTER DETAILING 

CORPORATION 
A servlC:~ company for Sleel Fabricators 

80 Second Street Pike - # 10 
Southampton, PA 18966 
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opened last year (see "Spanning 
Hockey's Newest Pond," 
February 1994 MSC). However, 
since seismic forces did not con-
trol in the design of the New 
Chicago Stadium as they did in 
Anahei m, the roof trusses were 

• 

able to be supported directly on 
cast-in-place concrete columns. • 
Likewise, there was no need to 
perform a coupled analysis of the 
roof structure and concrete seat-
ing bowl. Reactions obtained 
from the roof structural ana lysis 
were utilized as applied loads in 
a separate a nalys is of the con-
crete support structure. 

In order to minimize lateral 
displacements of the support 
points under gravity loads, these 
support points are located at the 
neutral axis of the trusses. 

Due to large anticipated ther-
mal ranges during con truction, 
four expansion joints were intro
duced in the concrete seating 
bowl. Therefore, isolation of the 
roof str uct ure (wh ich has no 
expansion joints) from the seat-
ing bowl was required in order to 
avoid large forces that would 
otherwise develop at the truss 
supports due to thermal load-
ings. This isolation was accom
plished by provid ing slide bear-
ings at all 36 truss su pport 
points. In order to provide stabil- • 
ity for wind loads, however, two 
supports in each principa l direc-
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tion are rigidly attached to the 
concrete support structure in 
order to transmit wind forces 
from the roof to the concrete 
seating bowl. All other supports 
allow the truss ends to slide rela
tive to the concrete seating bowl, 
thereby preventing the build-up 
of thermal forces. 

Generally, the roof beam 
design was controlled by gravity 
loadings. Wind loadings, howev
er, did result in net uplift at the 
roof truss supports. The lateral 
loads are transferred through 
the horizontal top chord bracing 
trusses that span to the rigid 
support points at each edge of 
the arena. 

Erection Considerations 

The success of any long-span 
structure is dependent upon its 
erection method. Suggested erec
tion procedures, sequences and 
constraints were incorporated 
into the original structu ral 
design drawings. 

A key design feature that 
facilitated erection was the loca
tion of the central truss box 
within the arena floor footprint. 
This allowed the entire roof 
structu re to be erected wi thou t 
adversely afTecting the construc
tion ofth concrete seating bowl. 

Upon award of the steel con
tract to AISC-member Owen 
Steel, intense discussions took 
place among the design and con
struction teams in order to devel
op the fastest, most efficient and 
safest erection procedure fo r the 
roof structure that was compati
ble wi th the overall construction 
sequence for the project. The 
final erection procedure, 
designed by AISC-member 
American Bridge, the project's 
steel erector, was reviewed and 
approved by Thornton-Tomasetti 
Engineers. 

The erection scheme used two, 
lOO-fL.-tall , four-legged shoring 
towers, one at each end of the 
75-ft.-by-l 8-ft. central truss box 
area. Each tower leg was located 
directly below a compression 
strut. At each tower location, the 
four compression struts were 
temporarily braced together and 

A new addition to the Design Advisor family: 

FLOOR VIBRA TIONS 
An Expert System to Help the Designer 

Six Tolerance Criteria to Choose From: 
Murray - - - - - - - - - - - - - - - - _ Office/Residentia.l Environments 

Mod ified Reiher-Meister - - - - - - - - - Office/Residential Environments 

Wiss-Parmelee - - - - - - - - - - - - - • Office/Residential Environments 

Canadian Standards Assodation - - - - - Walking VibratIOns 

EJlingwood and Tanin - - - - - - - - - - Commercial Environments 

Allen E Aerobics } ~ Offices 
Dandng With Residential 
Uvely Concert Dining 
Sports Event WeightliftIOg 

ALL FLOOR FRAMING Hot Roll ed ~C1lons. Joists, lind BullN IP 

~::=~=-
Ort(.),ult Toables for Jobs or as Stilndud 

ExpenAdvl« for All Input lind Interprttlilion 

Just Press 1Ft) 

To order send P.O., check or money order for $250 plus $10 S&H to; 

Structural Engineers Inc. 
537 Wisteria Onve 
Radford VA 24141 

Voice: (703) 73 H330 FAX: (703) 639-0713 

Site licenses are available 

a 36-lnch 
Beam 
LQ!'gest 

Angle Roll 
In the Western HemiSpher. 

CAPACITIES TYPE A·a sn:n 
IIl'I 10' I r Aag&e .. LIg Out cal i"9 II 
f'Sobd Round Bar ,"""' ........ 
r Ilr flaI Bar • Flal lile...,. wcy1 2" . If rial ... EdgI I"!..d war' , ..... -' ...... _....,-'-
:IS' a.-0Qd CbanoeIa 

CHICAGO METAL 
ROLLED PRODUCTS COMPANY 
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If Ws structural steel that 
needs to be bent. for major 
architectural projects o r for 
unique applications, chances ore, 
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call , FAX or write Dept. M93 for 
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were directly suppor ted on the 
t owe r legs. Thu s , t h e braced 
compress ion struts e ffecti ve ly 
bec am e a n ex t e n s ion of t h e 
shoring towers, thereby minimiz
ing the fa lsework and simplify· 
ing the s ubsequent di smantling 
of the towers. 

The major steps in the erec
t ion procedure were as follows: 

t. Ere ction of th e two 
s horing towe r s wi t hin th e 
a rena noor footprint. 

2. Erection of the compres
s ion s truts , wi t h t e mpor a ry 
bracing, and the truss top chords 
across the shoring towers. 

3. S e gm e nta l e r ection o f 
the 151.5-ft.-long roof t ru sses 
between th e cen t ra l truss box 

and the perimeter , This was per
formed simulta neously a t both 
ends of the centra l tru ss box, 

4. Erection and bolting of 
the t e n s ion ties between the 
ends of the tied a rch t russes and 
t he bottom of t he compress ion 
struts, 

5. Placem e n t a nd w e lding 
of the roof deck. 

6. Incr em ental lowe ring of 
the s horing towe r s , main tain 
ing a maximum diffe renti a l of 
one-ha lf inch be tween towe rs, 
until t he lift-off pos iti on was 
reached , 

• 

Six mont hs after t he sta rt of 
erection, the shoring towers were • 
lowered the ex pected 3,5 in , to 
the li ft-ofT posit ion, 
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Would you Ii!..-e us to run that by you again? 
II really is as outstanding as it sounds. 

Order a single piece of carbon steel plate 
or a mulli·ton shipmen! and Kenilworth will ship 
in 24 hours. With notarized mill certification. 

Kenilworth supplies hard·to·find high 
strength grades, ASfM A5881MSHTO M222, 
A572-GR·50IMSHTO M223, A361MSHTO M183, 
all with notarized certs and charpy impact test 
values. In addition, we inventory A514 alloy. 

You can also choose from a full range of 
popular grades including regular A36, A36 Floor 
plate, Abrasion Resistant plate and C 1020. 

Specify thicknesses up to 16~ In widths to 120:' 
In lengths to 40: And, of course, JIT service as 
often as you wish. 

To find out more about how Kenilworth can 
meet your plate needs, call 1·8001537·5283. 

You'll like what we have to say. 
Honest. 

KENILWORTH 5 I EEL 
Warren, Ohio 



NATIONAL STEEL CONSTRUCTION CONFERENCE 

Balancing Structural 
Strength And Ductility 

Requirements 
Taking into account the effects of drift limits and the use 
of higher strength steel could allow designers to balance 

the required ductility with the available overstrength 

This article is based 
on a paper presented at 
the 1994 National Steel 
Construction Conference 
by Chia-Ming Uang, 
Ph.D., an assistant pro
fessor in the Department 
of Applied Mechanics 
and Engineering Scien
ces at the University of 
California at San Diego. 
A more complete version 
of this paper is presented 
in the conference Pro
ceedings. 
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M
odern seismic design 
practice in the U.S. 
requires that a structure 

be designed for a prescribed 
design seismic force level that is 
significantly lower than that 
required if the structure were to 
respond elastically. The dual 
premi e behind this design phi
losophy is that the structure has 
a certain amount of ductility 
capacity to dissipate energy and 
the structure's actua l strength is 
ignificantly higher than that 

required by seismic codes. 
For moment frames of low- to 

medium-rise construction, drift 
limitations as specified in seis
mic codes generally will not dic
tate the member design of rein
forced concrete structures. 
Depending on the ductility 
capacity required, engineers may 
design a reinforced concrete 
frame as a Special, Intermediate 
or Ordinary Moment Frame. For 
steel construction, however, seis
mic design provisions provide 
only two classifications of 
moment frame design: Special 
and Ordinary Moment Frames 
(SMF or OMF). Furthermore, 
since steel moment frames are 
more flexible than reinforced 
concrete frames, member sizes of 
a steel frame tend to be dictated 
by drift limits. 

Under such circumstances, a 
steel structure's actua l strength 
may be significantly higher than 
that required by seismic codes; 
therefore, the ductility demand 

can be much lower than a simi
lar structure (e.g. reinforced con
crete frame ) whose design is gov
erned by strength. 

Unfortunately, this unique 
feature of steel design is not rec
ognized by the current seismic 
provisions, and the current steel 
design procedure is very conserv
ative. This con ervatism in steel 
moment frame design exists not 
only in high seismic regions, but 
also in regions of low to moder
ate seismicity. More efficient 
designs would result from the 
creation of an Intermediate 
Moment Frame (IMF) classifica
tion for steel design. 

Current Design Procedures 
Building code regulations in 

the U.S . specify design seismic 
forces by reducing the elastic 
force demand by a force reduc
tion factor (R for LRFD or R. for 
ASD). Based on the observed 
performance of similar struc
tures in past earthquakes, 
empirica l R or R values have 

" been a signed to different latera l 
load resisting systems, with 
design forces for SMFs being sig
nificantly lower than those of 
OMFs. However, SMFs have to 
satisfy stringent ductility 
requirements. Although the R 
values are empirical in nature, it 
has been shown that this factor 
is primarily composed of the 
structural reduction factor and 
the structural overstrength fac
tor. Structural overstrength 

• 

• 

• 
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The first Seismic Provisions R = R. x n 
table shows a 
comparison of NEHRP (U.S.A.) specified (not available) 
R·Factor NBC (Canada) specified specified (constant) 
seismic design 
approaches, ECCS (Eurocode No. 8) specified to compute (variable) 
while the BSL (Japan) specified to compute (variable) second table 
shows Rand 
Rw ualues for 

R., (UBC) steel moment Building System R (NEHRP) frames. 198f 1988 

Special Moment Frame (SMF) 
Ordinary Moment Frame (OMF) 

results from structural redun
dancy, member oversize due to, 
a m ong others, drift limits, 
non-seismic load effects, etc., and 
this factor accounts for the dif
ference between the structure's 
ultimate strength and the 
code-prescri bed design strength . 

While the physical meaning of 
t he R factor is clear, the proce
dure by which the R factor is 
implemented in the design 
process varies considerably from 
one code to another. The 
approach used in the U.S. does 
not incorporate the structura l 
overstrength factor ex plicitly, 
while both the Eurocode and 
Japanese codes allow designers 
to take adva ntage of the s truc
ture's true strength in comput
ing R a nd the Canadian code 
specifies a constant overstrength 
factor of 1.67. The only advan
tage of the U.S. approach is sim
plicity. 

Drift Limit Considerations 
Hi sto rica ll y, the seismic 

design of steel moment frames in 
the U.S. has been to follow t he 
seism ic provisions si mil ar to 
those of the 1985 UBC, which 
allows an R •. of 12 for SMFs and 
an Rw of 8 for OMFs. 

Although seis mi c codes 
e ncourage the u se of SMFs 
because of their excellent energy 
diss ipatio n ca pacity, des igne rs 
qui ckly learned that the incen
tive of allowing for s m a ll er 
design seismic forces often di sap-

pears beca use drift limits as 
specified in seismic codes di ctate 
the member sizes. Since cost sav
ings cannot be achieved , some 
designe rs tend to use OMFs in 
order to avo id str in gent (and 
expensive) ductility req uire
ments . (Note that drift limit is 
less problematic for reinforced 
concrete frames.) 

Frustrated by the fact that 
designers using the 1985 UBC 
were di scouraged from u si ng 
SMFs, sta rting in the 1988 edi
tion, UBC began "pe nalizing" 
OMFs by reducing the Rw factor 
from 8 to 6. In other words, the 
des ign se is mic for ce level for 
OMFs is twice that of SMFs. 
NEHRP R factors are similar. 

Unfortunately, penalizin g 
OMFs is not a rational solution; 
nor does this approach make the 
best use of steel. Instead, a new 
design procedure that addresses 
the unique featur es of stee l 
moment frame design is needed. 

Higb-Strengtb Steel Dilemma 
Significant improvements in 

stee l ma kin g technology have 
been achieved in recent years 
and as a result the pri ce of A572 
Grade 50 steel is about the same 
as A36 steel. 

Des ig n engineers have 
respond e d positively to this 
deve lopment in non -se is mic 
applications with the result of 
more eco nomical des ign s. 
However, seismic des ign provi
s ions require that plastic (i .e . 

8 12 12 
4~ 8 6 

Class 1 ) co mpact sect ion s be 
used to ensure adequate member 
rotation capacity. 

When A36 stee l is used, this 
stringent requirement of using a 
plastic section does not impose 
difficulty to design e ng ineers 
because most of t he eco nomi c 
compact (or class 2 ) sections in 
the AISC Manuals a lso qualify 
as a pl astic section. However, 
thi s is not true for 50 ksi steel. 
As a result, design engi neers in 
high se ism ic regions are reluc
tant to use higher strength steel 
even though the mate rial itse lf 
does not cost more now a days 
than A36. Bridge designers have 
overcome this dilemma th,·ough 
the introduction of the effective 
plastic moment concept, which 
permits the use of Class 2 sec
tion s in pla s tic des ig n at a 
reduced moment level. 

One critical aspect that is not 
addressed in this issue, though , 
is the benefits of structural over
strength in steel frames. On one 
hand, it is indeed true that a 
steel member's rotation capacity 
is reduced as a result of us ing 
hi ghe r s trength s tee l. On the 
other hand , seismic design provi
sions in the U.S. fail to recogn ize 
that, wh en drift controls the 
design , a steel structure's ducti li 
ty demand is also reduced as a 
result of us ing hi ghe r s trength 
steel. Rejecting the use of higher 
strength stee l pure ly from the 
viewpoint of rotation capacity is 
mi s lea din g; a proper way to 
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address the impact of using 
higher strength steel in seismic 
design is to a lso examine the • 
rotational ducti li ty demand. 

Proposed Procedure 
Based on the previous discus

sions, it is clear that what is 
needed is an a l ternate design 
procedure that is rat ional and 
flexib le, yet is still simple for 
practical design. 

The diagram above shows the physical meaning of the response 
modificationfac/or, R The tables opposite show the classification of 
ductility requ.irements and the rotation capacity and limiting width
thickness ratio for flange local buckling. 

The proposed method has two 
important ingredients. First, the 
SMF and OMF as defined in 
NEHRP and UBC should be 
treated as two distinct ductility 
classes, with each class associat
ed with a set of duct il ity require
ments (e.g., limjts of s lenderness 
ratios for l ocal a nd latera l-tor
siona l buckl ing limit states) 
specified in t he current seismic 
provisions. Second, the ductility 
class needed in a specific design 
project should be based on the 
ductility reduction factor, not the 
R factor. The concept of tying the 

ii·Wit" Shear Wrench Tools for Tension Set Fasteners • 
AND 

ALL Break-Off Type Bolts 
SALES· REPAIRS · RENTALS · PARTS 

A490 
Are Also 
Available 

r----U ,,··----

.g... 

S-60EZ Specif ications 

FULL 
RANGE OF 

BOLTS 
5/8" -1-1/8" 

A325 S-90EZ Specif ications 
Weight ............. ......... - 13 Ibs. 
Torque ... ........ 11111111 .. 425 ft./Ibs. 
Speed ..... 111 11 1 _ 1111 ...... 16 RPM 
Capacity ....... Ullll il 5/8" - 3/4" 

(+7/8' A325 only) 
Voltage -_ ........... H' 110 V. AC 

CALL US For Domestic 
Tension Control Bolts! 

Weight .... 11 111 1 __ - 18.5 Ibs. 
Torque ................. - 550 ftllbs 
Speed ........................ 16 RPM 

Capacity --- - 314'- 7/8' 
(+ 1" A325 only) 

Voltage ----- 11 0 V. AC 

BRISTOL MACHINE COMPANY 
19844 Quirnz Court, Walnut, CA 91789 • (909) 598-8601 • Fax (909) 598-6493 • (800) 798-9321 
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• Du~tility Class 
Spedal Moment Intennediate Moment Ordinary Moment 
Frame (SMF) Frame (IMF) Frame (OM F) 

R" S6 S4 S2 

Ductility Oass 
Special Moment Intermediate Moment Ordinary Moment 
Frame (SMF) Frame (IMF) Frame (OMF) 

rotation capacity 

limiting b IntI ratio 

ductili ty class (or requirements ) 
to the ductility reduction factor 
ra ther th an the R factor can be 
demons trated by t he followi ng 
example. 

A I 3-story office bu il din g 
located in San Jose , CA , has 
bee n in s trum en ted by CDM G 
a nd it s se is mi c pe l'form a nce 

JO 7 3 

52/{F, 6Q/{F, 70/{F, 

extensively studied. It is an SMF 
designed in 1972; the design was 
gove rn ed by drift limi tations . 
Because member sizes are die· 
tated by d r ift limi tatio ns, th e 
s truct ures ultimate s t re ngth is 
about fi ve t imes that required by 
NE HRP (o r e ight tim es that 
required by VBC). Tha t is, the 

overstrength factor is equal to 5. 
Stringent ductili ty requirements 
like limiting the bea m na ngc's 
width-to-thickness ratio to pro
vide the required rotational duc
tility capacity may be too conser
vative . Ins tead , OMFs (or even 
IMFs, if developed) may be sufli
cicnt. Note th a t the approach of 

TO DETAIL: 
Computer Detailing S),tems. Inc. introduces 
a state of th e art , trucllIral stee l detailing 
s)stem II'hich alloll's fabri cators and del"ile", 
to mett the demands of the future \\ilh the 
"bi lity to generate connection calculations, 
dOll'nload to C~C equipment and interface lIith 
major design firms through the Stl'Cl Detailing 
Neutral Fi le. 

A practical , fl c.\iblc system requiring minimal 
tl1lining. CDS is capable of producing intelligent 
3D models. noor pl"ns and cie"ations as lI'eli 
as shop lin", ing.~ of unsllrpassed qua lit) using 
your standards and paper. 

CDS is currentl) uSl'd b) fabricator.; and "etailers 
throughout the l'S and in Canada. 

Q ONTA CT COMPUTER OUAILIN G SYSTEMS 
lotlll)' FOR A FREE IN FORMA TI ON PACK . 

CDS ...... .. : 
Siru ctllrtli Stt el IJett"U"g SJs le", 

Compute r Detailing Systems, Inc . • 7280 Pe ppe rdam Ave nue · Cha rleston , South Carol ina 29418 • (803)55 2· 7055 
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using more than two ductility 
classes is a lready adopted in the 
Eurocode, Japanese and New 
Zealand seismic codes. Also, 
specifying three classes of 
moment frames in reinforced 
concrete design has already been 
used in UBC and NEHRP seis
mic provisions. 

The required rotation capacity 
of flexural members is usually 
achieved in design by satisfying 
limiting s lenderness ratios for 
flange local buckling, web local 
buckling and lateral-torsional 
buckling. An examination of the 
existing data on the use of limit
ing slenderness values to control 
local buckling shows that limit
ing the width-thickness ratios 
for proposed three ductility 
classes can be used for seismic 
design (SMF, IMF and OMF). 

Actual strength of the struc
ture plays a vital role for the sur
vival of structures in severe 
earthquakes and the importance 
of the reserve strength beyond 
the code-specified level has been 

0.4 

roof .~ 0.3 
actual strength -

II: 

10th .. 
" 0.2 .c 

7th VJ 

" 
186'-7' 

4th ~ O. t 
NEHRP design strength 

0.0 

0.0 0.5 1.0 1.5 2.0 
Roof Drift Ratio ('%0) 

Structural overstrength of a 13-story steel moment frame. 

recognized recently in severa l 
foreign codes. A structure's actu
al strength also has to be com
puted in order to take advantage 
of the reserve strength resulting 
from drift requirements and the 
use of higher strength steel. 
Furthermore, quantifying the 
actual structural strength will 

discourage the use of structures 
with low redundancy-one- or 
two-bay perimter steel moment
resisting frames is one typical 
example. Although this seems to 
be a major obstacle for practical 
design, modern computer tech
nology can meet the challenge. 
Many computer programs for 

WE USE OUR HEAD To Provide the 
ONLY Tension Control 
Bolt Traceable From the 
Connection To The Mill. 

Meet the All American Team 
at THE NATIONAL STEEL 

CONSTRUCTION CONFERENCE 
IN PITTSBURGH May 18-20, 1994 

(Booths 101 & 200) 
or Call 1-800-782-4544 

EVERYBOLTLOT ID STAMPED 
For Information Contact 

LORR Structural Fasteners, Inc. 
POBox 1387. Humble . Texas 77347 

1 -800- 782-4544 - FAX (71 3) B21 -5216 
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nonlinear structural ana lysis a re 
a lready avai la ble (for example , 
DRAIN-2 DX, developed at t he 
Unive r sity of Ca li fornia at 
Berkeley, has been used exten
s ively by resea rchers). To pe r
form a nonlinea r stati c an a lysis, 
only min ima l addi t iona l input 
data is requ ired com pared with 
traditiona l elastic ana lysis . In 
a d dition to no nli near static 
a n alysis p rogra m s, in t hi s 
research project a PC-based plas
tic ana lysis computer program, 
MECHAPD, which is based on 
the u pper bound (or mechanism) 
t heory, has been developed for 
mul t istory frame a na lys is. The 
reduction of the plastic moment 
in column s d ue to the existence 
of axial fo rce is included in the 
analysis, and the P-delta effect is 
consi dered by t h e m u l t istory 
buckling concept (i.e., the B2-fac
to r a pproac h in t he LRFD 
S pecification ). To facili tate data 
inpu t , t he AISC Database has 
bee n incorporated in to t he pro-

gr a m so th e u se r ca n s pec i fy 
rolled sha pes di rectly. 

Conclusions 

A new design concept that rec
ogni zes the unique feature (i. e., 
the issue of drift limi ts) for seis
m ic des ig n of stee l mome n t 
fra mes h as bee n proposed. 
Specifica lly, the concept proposes 
t h at t he r ese rve of st ru ctura l 
strength resul t ing from the la t
era l stiffness requirement is con· 
si dered in t he des ig n process . 
Th e ductili ty req u irem en t is 
t hen balanced with t he actua l 
strength of t he structure. T he 
proposed design conce pt a lso is 
ideal for deali ng with the prob
lems associated with t he use of 
higher strength steel for seismic 
des ig n beca use th e ba la nce 
between strength a nd du cti lity 
r equire ments is co n s id e r ed 
directly. 

Under the proposal, the classi
fication of steel moment frame in 
cu rrent se is mi c p rov isio ns is 

extended to three ductil ity class
es (S pec ia l , In te rm edi a t e a nd 
Ordin a ry Mome nt F r a mes) . 
Des ig n e ng in ee r s ca n ta ke 
adva ntage of a nd quan t ify t he 
availa ble structura l overstrength 
resu ltin g fr om d r ift limi ts a nd 
the use of higher strength steel; 
the required du cti l ity class is 
then de te rmined a nd ba la nced 
for a give n R factor. The refore, 
current practice, wh ich bases the 
R or R factor to determine the 
level o(ductili ty requirement, is 
a bandoned . For each du cti lity 
class, t he required "ota ti on 
ca pacity at the member leve l is 
required. Efficient computer pro
gra ms a re currently availa ble to 
compute a s teel fra me's actua l 
strength . A co mpu ter progra m 
based on the plastic mechan ism 
t heory a lso has been deve loped 
for ana lyzing multi story frames. 

The methodology deve loped in 
this research project a lso can be 
easily ex tended to braced (con
centric a nd eccent,;c) fra mes. 
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NATIONAL STEEL CONSTRUCTION CONFERENCE . 

The Impact Of 
Hurricane Andrew On 

Wind Engineering 

• 
Attention has focused during the past decade on 

protecting the building envelope 

The article was adapt
ed from a paper prepared 
by Robert J. Wills, Jr., 
P .E., the Southeast 
regional director of con
struction codes and stan
dards with AISI, for the 
1994 National Steel 
Construction Conference. 
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Hurricane Andrew ravaged 
south Florida on August 
24, 1991 leaving behind a 

total property loss estimated in 
excess of 20 billion doll ars. Whi le 
most of the physica l damage 
related to the storm occurred in 
a few hours, the resulting effects 
on building codes and standards 
have been occurring steadi ly 
ever' since. These developments 
will continue for the foreseeable 
future. 

In the days immediately fol
lowing the storm, stories circu
lated about Andrew being a 
"monster storm" with winds well 
in excess of 200 MPH. Actual 
wind speeds were difficult to 
ascertain since many of the 
anemometers in the area were 
damaged or destroyed. Most 
wind speed estimates developed 
since the storm have been based 
on analysis of structural and 
non structura l damage. These 
estimates vary considerably and 
are still a source of heated 
debate. These discrepancies are 
sometimes magnified since there 
are several different measuring 
systems used to define wind 
speed. Some researchers express 
wind in terms of peak gust (3 to 
5 second average), others use 
sustained wind (1 minute aver
aging period), whi le building 
code numbers are typically based 
on fastest mile. 

While confusion over these 
"official" numbers continues, one 
basic question must be 
answered: Was Hurricane 
Andrew a superstorm with 

winds so far in excess of that 
anticipated by the bui lding code 
as to make code review irrele
vant? 

The best avai lable data sug
gests that it was not. Andrew 
was a very tight storm. Wind 
speeds at the center of the eye-
wall may have slightly exceeded 
the requirement of the building 
code, but as you move away from 
the center the wind speed quick-
ly decreased. It is interesting to 
compare Andrew with Hurricane • 
Hugo, which struck the South 
Carolina coast in 1989. Andrew 
had s lightly higher wind speeds 
at the center, however, as you 
move away from the eye, Hugo's 
winds soon exceeded Andrew 
and extended for a much wider 
area. Even when using t he most 
severe estimates of Andrew's 
wind profile, the area where 
design wind speed was exceeded 
should have been very li mited. 
The extens ive damage of 
Hurricane Andrew cannot be 
excused by it's intensity. 

Andrew caused significant 
damage to bui ldings in an area 
of over 400 square miles. If 
intensity alone does not explain 
this result, what other factors 
are responsible? The reg ion 
impacted by Andrew represents 
a large area that had been devel-
oped relatively quickly. Bui lding 
department resources had been 
stretched with an inevitable drop 
in the quality of code enforce
ment. Poor construction prac- • 
tices were graphically exposed by 
the storm. In aerial observation 
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of the damage, examples could 
be cited where all of the houses 
built in a particular subdivision 
by one contractor would show 
identical failure modes. 
Adjoining subelivisions built by a 
different contractor would exhib
it a difTerent "signature" type of 
failure. Ground investigations 
confirmed numerous construc
tion lapses. Despite the evidence 
of construction and enforcement 
inadequacies , the "blame" for 
Andrew cannot be isolated to 
these factors. It is also a mistake 
to assume that these same prob
lems would not arise in other 
parts of the country. 

While there were areas of low 
and mid-rise commercial build
ings affected by Hurricane 
Andrew, the majority of destruc
tion was focused on residential 
housing. These dwellings were 
typically built by prescriptive 
building code requirements and 
are subject to the limitations of 
those requirements. Despite the 
advantages of prescriptive code 
requirements, the typical single 
family dwelling must be consid
ered a non-engineered structure. 

Hurricane Andrew coinciden
tally impacted the only two coun
ties in Florida with a building 
code that i not based on the 
Standard Building Code. The 
South Florida Building Code 
(developed and used by Dade 
and Broward Counties) was open 
to intense scrutiny after the 
storm. Historically the SFBC has 
claimed to be one of the 
strongest codes for wind, howev
er, in the aftermath of Andrew 
that claim was hard to justify. In 
fairness, the SFBC was at the 
forefront in developing prescrip
tive code requirements for resi
dential construction. 
Unfortunately, the code had not 
been updated to reflect some of 
the recent research in wind engi
neering. In particular, the code 
elid not adequately address com
ponent and cladding design. One 
of the first actions taken by Dade 
County after Andrew was to 
move to wind design based on 
ASCE 7-88. 

Wind Forces: 
A Simplistic Review 

Before we attempt to examine 
what went wrong in Andrew, it 
may be helpful to review a few 
basic principles that explain how 
wind interacts with buildings 
and structures. When a building 
becomes an obstruction in the 
path of the wind, either the wind 
must change to accommodate the 
building or the building changes 
to accommodate the wind. Since 
we usually try to avoid the sec· 
ond option, we must consider the 
forces imparted to the building 
that result from changes in wind 
velocity and direction. 

As wind encounters the "wind· 
ward" wall of a building, the for· 
ward velocity is slowed or 
stopped resulting in an inward 
pressure on the surface. 
However, this may be the only 
surface of the building that expe· 
riences a net inward pressure. 
The building forces the air flow 
to travel a longer distance as it 
goes around or over the struc
ture. Wind traveling this longer 
elistance must accelerate result· 
ing in a lower pressure at the 
building surface and an outward 
acting pressure differential 
across the roof and side walls. 
This phenomena, known as the 
Bernoulli effect, is commonly 
used to exp lain the lift mecha· 
nism in airplane wings. 

Since we do not make build
ings as aerodynamic as airplane 
wings, a second phenomena is 
introduced. The air flow cannot 
negotiate sharp corners of build
ings, such as wall and roof cor
ners, I;dge lines and eaves. The 
air flow separates from the 
building surface at these discon
tinuities and reattaches to the 
surface some distance down· 
stream. The area between the 
separation and the reattachment 
point is often defined as the 
wake region, and it is character· 
ized by very turbulent air pat· 
terns. In this wake zone you find 
fluctuating low pressure regions 
that can be very severe in local· 
ized areas. The engineering that 
defines the building loads for 
these areas is based primarily on 
evidence from wind tunnel mod· 
eling, not fluid mechanics equa· 
tions. The most noticeable defi· 
ciency in the Sou th Florida 
Building Code prior to Andrew 
was it's treatment of this local· 
ized phenomena. Unfortunately, 
localized failures in these areas 
can lead to progres ive failures 
of other building components. 

As noted in the previous dis· 
cussion, the wind can cause out
ward pressure on all sW'faces of 
the building except the wind· 
ward wall, with the most severe 
pressures occurring locally at 
corners and ridges. There is one 
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RAMSTEEL Asks: 
"How Much Time 
Do You Srend On 
These Tasks?" 
See how RAMSTEEL can help you 
do this work in a fractioll of the tillle! 

30-DAY TRIAL AVAILABLE 

791-20 11 

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

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

A Preparing calculations 
and creating framing 
plans. 

Err 

S TEE L 

INTEGRA TED ANAL YSIS. 
DESIGN AND DRAFTING OF 
STEEL BUILDINGS 

Ram Analysis 
5315 Avenida Encinas. 

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

other condition that must be rec
ognized to explain the interac
tion of the building with the 
wind. All the previous comments 
are based on the building being 
completely enclosed with a given 
ambient internal pressure. 
Indeed , most buildings are 
assumed to act in this fashion . 
However, openings in the exteri
or building enve lope can reek 
havoc on this assumption. An 
opening in the windward wa ll 
will result in an increased inter
nal pressure and a "ballooning" 
effect on the building. This inter
nal pressure adds to the outward 
pressure on the leeward wall , 
the side walls , and the roof. 
Conversely, an opening in the 
leeward wall or a side wall can 
result in the air being drawn out 
of the building. This negative 
internal pressure can intensify 
the inward pressure on the wind
ward wall. Since the wind direc
tion typically changes dW'ing the 
course of a hurricane, openings 
in the building envelope can pro
duce a variety of forces on the 
build;ng. 

What Went Wrong? 
The damage of Hurricane 

Andrew cannot be attributed 
solely to the storm severity, poor 
construction practices, lax code 
enforcement, or building code 
deficiencies . In addition , 
Hurricane Andrew did not dras
tically change our basic under
standing of how the wind inter
acts with a building. 

Given these premises, the 
wind engineering community 
has pursued a variety of issues. 
Some of these issues are techni
cally focused and related to how 
wind concepts are integrated in 
the building code and incorporat
ed in the design process. Others 
issues have involved more philo
sophical concems addressing our 
definition of what is considered 
to be acceptable building perfor
mance. 

Technical Issues 
In the aftermath of Hurricane 

Andrew, the mandate of the 
wind engineering community 

• 

• 

• 
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has been to "protect the building 
envelope". The va t majority of 
technical changes evolving in 
wind design are related to this 
concept. There are two reasons 
being cited for this increased 
level of concern. 

tructural integrity- Most 
buildings are designed as 
enclosed structures. The function 
of th building enve lope is essen
tial to the building performing 
consistent with this design 
assumption. Current design doc
uments imply that it only takes 
the loss of 5'k of the windward 
side wall area to have the build
ing change from completely 
enclosed to partially enclosed. 
The resulting internal pressure 
change is substantial, and in 
some instances can affect the 
stability of the structural sys
tem. 

The "more than life safety" 
position- This concept is more 
philosophical than technical, but 
it hinges on the argument that 
building codes cannot limit their 
focus to life safety, but must also 
protect property, and to some 
extent, insure post-storm build
ing function. There were rela
tively few peo ple killed or 
injured in Andrew, but the 20 
billion dollar insured loss cannot 
be considered acceptable. Much 
of this loss consisted of interior 
wind and water damage to con
tents in buildings that had 
apparently survived unscathed . 
The validity of this position has 
significant impact. Without this 
argument, the easy solution to 
the building envelope problem 
would be to require that all 
buildings must be designed as 
partially enclosed structures 
with full internal pressure. 

As noted, the vast majority of 
building code changes that are 
being considered can be related 
back to the building envelope 
issue. Among these are: 

Door and window design
Most codes include wording to 
imply that the doors and win
dows must be designed for 
appropriate wind pressures. In 
reality, this intent of the code 
has not been strictly enforced. 

New wording has been included 
in most codes to ensure that the 
doors and windows will stay in 
place for buildings when 
designed as enclosed structures. 
In some instances, the codes also 
will require testing to verify per
formance and listing of door and 
wi ndow prod ucts. 

Many of the failures in com
mercial low rise buildings during 
Andrew can be directly related to 
internal press urization from 
improperly designed doors and 
windows. In low -r ise metal 
buildings this pattern was epi
demic. The loss of large access 
doors led to unanticipated inter
nal loads which strip ped the 
buildings of the roofing and sid
ing. In extreme cases, the col
lapse of the structural frame can 
be traced to loss of lateral sup
port from the cladding elements. 

The sa me problem plagued 
other construction types as well. 
Tilt-up concrete wall panels were 
often blown out by internal pres
sure from a failed windward 
door. Prestressed concrete dou
ble "T" roof panels were cracked 
or blown off by the same internal 
pressure problem . Unfortunate
ly, the failures in metal build
ings were more visible and cata
strophic. 

If the designer is evaluating 
the building as an enclosed 
structure, it is essential that the 
design responsibility includes a 
mechanism to insure t hat the 
doors and windows a,'e evaluated 
and installed to resist the proper 
component and cladding based 
wi nd pressu res, 

Wind borne Deb"is Im
pact-The one component of a 
hurricane that has not tradition
ally been considered by U.S 
building codes involves the wind
borne debris created by the 
storm and it's potential effect on 
the building envelope. Research 
on this issue has been developed 
over the last 20 years, but the 
only code application has been in 
Australia . Damage from wind
borne debris was cited as a 
major factor in Hurricane 
Andrew, prompting several orga
nizations to investigate stan-

dards to address the problem. 
A hurricane generates mis

si les with a wide variety of sizes 
and shapes, In the current code 
activities, the test standards are 
attempting to replicate the 
impact of two different miss ile 
types. The typical large missile 
is a 9 pound 2x4 impacting at a 
speed of 50 ftisec. This is intend
ed to reproduce a variety of 
items such as roof tiles, garbage 
cans, and tree limbs. The typical 
small missile is a 2 gram steel 
ball impacting at a speed of 130 
ftlsec , which is cited as being 
representative of roof gravel. 
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A Quick Quiz 
For Structural Engineers 

The more 0 com puter program costs, the 
better it is. 

TRUE FALSE 

A progrom that solves complex, difficult 
problems must be complex and difficult 
to use. 

TRUE FALSE 

Structurol engineering software can never TRUE FALSE 
be fun to use. 

If you answered TRUE to any of the obove, or you would like to know more 
about a truly innovotive software progrom, call us! 
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RISA 
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RISA-2D 
Your complete solution for 
frames, trusses, beams, 
shear walls and much more! 

TECHNOLOGIES 

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

ANCHOR BOLTS, PLATE & SLEEVE 
ASSEMBLIES, TIE RODS, STUDS, SWEDGE 

BOLTS, U-BOlTS, HEX BOLTS & EYE BOLTS 

Custom fabricated to exact specifications from certified domestic 
steel up to 4-inch diameter and 40-foot lengths in steel & alloy. 

STRUCTURAL BOLTS, NUTS & WASHERS in A325, A490 & TENSION 
CONTROL BOLTS, WELD STUDS, CONCRETE ANCHORS, B-7 STUDS, 
CLEVISES, TURNBUCKLES and all types offasteners in various grades 
and materials; plain, plated and galvanized. 

Stocked for immediate shipment 

* SAME DAY SHIPPING * 
OVERNIGHT TO MOST U.S. CITIES 

MID-SOUTH BOLT & SCREW 
Central States 
499 Cave Road 

Nashville, TN 37210 
615-889-8341 

FAX: 615-885-6542 
1-800-251-3520 
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East Coast 
59 Liberty Road 

Emporia, VA 23847 
804-634-11240 

FAX: 804-634-ll541 
1-8OQ-366-BOLT 
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The large missile test is usual
ly appli ed to the lowest 30 ft of 
t he building, whi le the smal l . 
missile test is appli cable for the 
full height of the bui lding. The 
missiles are fired by a com
pressed air powered canno n , 
however, there is a task group 
within ASTM working on a com
parable test using a pendulum. 

After the element is struck by 
the missile, the test specimen is 
subjected to a cyclic pressure 
loading test to replicate the wind 
pattern of the hurricane. The ini
tial proposed cyclic tests 
required t h e app li cation of 
18,000-20,000 pressure cycles, 
however, this number bas been 
reduced to approximately 9000 
cycles. Early cyclic tests included 
a number of j' through-zero" 
cycles, however, recent models 
include few cycles that would 
generate a complete stress rever
sal. 

Two task groups in ASTM E-6 
are working on mi ss iJ e impact 
standards. One uses the air can-
non and the other focuses on a 
pendulum to produce the impact . 
of the large missile. The BOCA 
Committee on Loads was pre
sented the basic concept for a 
wind borne debris test standard 
and cb ose not to take action 
itself, refe rring the issue to 
ASTM and/or ASCE. 

The metal building industry 
needs to develop a basic under
standing of how typical steel sid
ing a nd roofing materials wi ll 
perform in these impact tests. 

Interior Non-Loadbearing 
Walls-As exterior building 
envelopes fai led in Andrew, the 
internal pressurization of the 
building put unanticipated loads 
on interior partitions. Most codes 
require these "on-loadbearin 
wall s to be designed for a mini
mum latera l load of 5 psf. 
Observed failures have led some 
to call for this minimum loading 
to be raised to 10 psf or higher. 
Obviously, thi s is not necessary 
if the exterior envelope performs 
as intended. 

Unfilled Deck Diaphragm • 
Design- Recently , the Steel 
Deck Institute has had to send 



• 

• 

• 

representatives to Dade County 
to address code restrictions that 
did not allow unfilled steel decks 
to be used for diaphragm design . 
In all likelihood, the code offi
cials are reacting to post-storm 
observations where a steel deck 
lost it's ability to function as a 
diaphragm as a result of unan
ticipated internal pressurization. 
This type of problem can be more 
accurately attributed to door and 
window failures . 

teel J ois t Connections-A 
few postmortem reports have 
mentioned problems with the 
anchoring of steel joists to the 
supporting wall construction. 
Typically, the fail ure was either 
at the weld between the joist and 
the plate, or the plate remained 
attached to the joist but pulled 
out of the wall . Discounting the 
possibility of poor design or con
struction errors, these occur
rences are usually found in 
buildings where internal pres
sure may have been a contribut
ing factor . 

Wind Design Standards 
One of the first actions taken 

in Dade County after Andrew 
was the adoption of ASCE-7 
19 for wind loads. ASCE 7 is 
also the base document for wind 
loads in the three major U.S. 
model codes . At this time, the 
new edition of ASCE 7 (1995) is 
in draft form, and in the process 
of being balloted by the main 
committee . While Hurrican e 
Andrew has not overtly impacted 
this draft of ASCE-7, there are a 
number of significant changes 
that deserve mention: 

Main Wind Force Res isting 
ys t e m oeffi c i e nts -The 

1995 draft includes MWFRS 
coeffici e nts derived from 
research conducted at the 
University of We tern Ontario. 
These coefficients are similar to 
the values found in the ational 
Building Code of Canada and in 
the MBMA manual except that 
the 0.8 reduction factor has not 
been incorporated in the ASCE 
version . 

Wind Speed Maps -The 
wind maps in the 1995 draft dif-

fer considerably 
from that shown in 
the 1988 edition. 
Most significantly, 
the 1995 val ues are 
expressed as 3 sec
ond gust speeds, 
while the 1988 edi
tion is based on 
fastest mile wind 
speed val ues. While 
the wind speeds in 
the 1995 draft will 
be numerically 
higher for most geo
graphic locations the resulting 
wind pressures should not 
change appreciably. 

The change in wind speed 
classification is necessary since 
the "3 second gust" database is 
becoming the standard in this 
country. Fastest mile wind speed 
recording is currently being 
phased out by the National 
Weather Service. This change 
should also have a positive psy
chological effect since the design 
wind speeds will now be closer to 
the numbers that are reported 
by the news media. 

The 1995 draft wind speed 
maps also includes a modifica, 
tion that results in most of the 
interior of the U.S having a uni
form 90 mph wind speed. This 
adjustment is primarily caused 
by a change in wind speed data 
evaluation methods. 

S(' rvi('('ahilih -The 1995 
draft 'contains a ' section that 
addresses the issue of service
ability under wind loads. In 
addition, the commentary differ
entiates between serviceability 
as it relates to occupant percep
tion to motion , and serviceability 
based on failure of secondary ele
ments, such as partitions and 
glazing. These distinctions can 
be of value since the probability 
of occurrence is different as it 
relates to these serviceabilities 
when compared to the occur
rence probability as related to 
the structural capacity of the 
building. The increased use of 
limit state design methodologies 
may provide more opportunities 
to refi ne the load in terms of the 
desired overall building perfor
mance. 
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New steel bridge proves that cost-effective 
reasons are often the strongest. 

When the Iowa Department of 
Transportation specified the new U.S. 
61 /Peosta Channel Bridge, it needed 
a material that met precise strength, 
budget and scheduling criteria. No 
surprises there. 

The solution it found should come as 
no surprise, either : ASTM A572 Gr. 50 
(USS EX-TEN 50) High Strength Low 
Alloy Steel. With its relatively quick 
fabrication and erection, steel beat out 
other construction alternatives. With an 

overall length of 4200 feet and a 
maximum span length of 258 feet, the 
ASTM A572 Gr. 50 was perfect for the 
job, and the new bridge went up on 
schedule, and within budget. 
U.S. Steel's Gary Plate Mill has the 

world's most modern dimensional 
control capability and is supported by 
sophisticated melting and continuous 
casting facilities. Consider using steel 
for your next design. We can give you 
some strong reasons. 

U. S. Steel Group 
a unit of USX Corporation 

uss. eX·TEN are f90lstered trademarks 01 USX CorporatIOn 

OWNER : 
Iowa Department of Transportation 
DESIGNER: 
Alfred Benesch and Company 
PRIME CONTRACTOR: 
Shappert Engineering Company 

FABRICA TlON: 
Trinity Industries, Inc. 
Structural Steel Division 
Pitt-Des Moines,lnc. 
PDM Structural Group Division 

• 



NATIONAL STEEL CONSTRUCTION CONFERENCE 

• 

• 

T h e fo ll owing co m panies returned an 
exhibitor questionnaire as of March 21: 

Company name: 

Booth number: 
Address: 

American Institute of Steel 
Construction, Inc. 
333,334,432,434 
One East Wacker Dr., Suite 3100 
Chicago, IL 60601-2001 

Phone number: 3121670-2400 
Fax number: 3121670-5403 
Type(s) of products: Manuals and specifications; design 

aids; magazine & journal publishing; 
engi neering software; fabricat.or cer

Features: 

Company name: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s) of product: 

Features: 

Cost: 

t.ification; and design studies 
Newly published is the Manual of 
Steel Construction-LRFD (2nd 
Edition), Also on display are a wide 
range of A1SC publications, includ
ing Design Guides, Modern Steel 
Construction and Engineering 
JournaL A complete publication list 
is available by calling the A1SC Fax 
Information Line at 800/644-2400. 
A1SC Marketing otTers design stud
ies and sponsors an annual technical 
lecture series. AISC Software fea
tures specialized computer programs 
for steel design, including CONX
PRT, WEBOPEN , AISC for 
AutoCAD, and the AISC Shapes 
Database . AISC offe rs a Quality 
Certification program for structural 
steel fabricators and metal building 
manufacturers. Members hi p in 
AlSC is open to fabricators, manu
facturers and professional engineers. 

American Welding Institute 
lob.a. 
10628 Dutchtown Road 
Knoxville , TN 37932 
615/675-2150 
615/675-6081 
Welding software and consulting; 
applied research & deve lopment; 
robotics & automation development; 
computer modeling & simulation 
AWl is a non-profit welding institute 
dedicated to the improve me nt of 
we ldin g a nd joining. We ld ing 
Procedure Specification software for 
the PC allows the storage, searching 
and printing of WPSs and PQRs. 
Consulting services cover a broad 
range, including but not limited to, 
customized software development, 
welding proce dure deve lopme nt, 
trouble shooting, equipment recom
mendations, failure analysis and 
other welding related services. 
Welding software packages ran ge 
from $95 to $395; other prices 
depend on service required 

• Company name: American Welding Society 
t.b.a. Booth numbe .. : 

Address: 550 N.W. LeJeune Road 

Phone number: 
Fax number: 
Type(s) of product: 
Features: 

Cost: 

Company name: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Typ (s) of service: 
Features: 

Cost: 

Company name: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s) of product: 
Features: 

Cost: 

Miami , FL 33126 
305/443-9353 
3051443-7559 
Welding literature and codes 
Publi cations include Welding 
Journal , Weldin g Handbook, and 
more than 140 standards developed 
in accordance with ANSI procedures, 
including the Dl.I Structural 
Weldi ng Code-Steel. The 1994 edi
tion of the AWSIANSI D1.1 contains 
more than 400 pages of text, tables, 
figure s, charts a nd illustration s 
amplifying 11 major sections, includ
ing qualification , design of welded 
con nection s, wo rkm a ns hip , tech
nique, inspection, stud weld ing, and 
statically loaded structures. 
$132 for AWS/ANSI Dl.1 ($99 for 
AWS members) 

Arkansas Steel Processing 
120 
P.O. Box 129 
Armorel, AR 72310 
5011762-1000 
5011762-1411 
Structural steel processing 
The company offers processing ser
vices to fabricators and steel service 
centers. Services include: tees s plit 
from wide nange beams; cambering; 
milling of columns; and customized 
process ing. ASP can fully process 
nool' and perimeter beams and b~rd
e rs, including s uch items as 
cut-to-Iength, web and nange hole 
drilling, cambering, and boIling clip 
angles. The shop is located adjacent 
to Nucor-Yamato's Blytheville, AR, 
mill , whi ch means ready access to 
raw material with no intermediate 
freight costs. 
Depends on service 

Barasel Corporation 
108 
Bank of America Tower, 
300 S. Harber Bl vd., Suite 500 
Anaheim , CA 92805 
7141776-3200 
7141776-1255 
Steel detailing software 
CompuSTEE L offers automation 
(enter data only once), ease of use 
(logical, on-screen menus and visual 
connection verification', and the 
automatic cl'eation of sta ndard 
material drawings, anchor bolt. sel
ting plans, erection framing plans, 
column detailing drawings. an d 
beam detail dra wings. It uun s on 
inside Windows. 
Co mpu STEEL is available for a 
$5,900 introductory price ; the 
required ARHIS graphics program 
costs $2,800 
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Company name: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s) of pl'oduct: 

Features: 

Cost: 

Company name: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s) of product: 
Features: 

Behringer Saws, Inc. 
123,222 
Morgantown Business Park 
730 Hemlock Road 
Morgantown, PA 19543 
610/286-9777 
6101286·9699 
Power hacksaws; horizontal band
saws; and plate saws 
The saws feature: twin column 
design with columns ground and 
chrome plated; blade guiding by dou
ble roller bearings and hydraulically 
tensioned carbide drives; drive 
wheels at approximately a 52 degree 
angle, which minimizes twist angle 
and increases blade life; the ability 
to cut with carbide blades as well as 
regular bi-metal blades; and the 
shortest remnant length in the 
industry. 
$18,750 to $510,000 

Bull Moose Tube 
228 
1819 Clarkson Road 
Chesterfield, M) 63017 
3141537-2600 
314/537-5848 
Hollow structural sections 
HSS are commonly used as structur-

Cost: 

Company: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s) of product: 
Features: 

Cost: 

offers a full line of computer programs 
specifically for the steel fabrication 
industry. Wouldn't you like to realize the 
benefits that our existing 400 customers 
have been enjoying over the past 10 years? 

SSC's integrated family of computer 
programs includes: Estimating 

Production Control 
Inventory 
Purchase Orders 
Combining 

al columns, roof trusses and com
plete framing members and meet 
ASTM A500 in Grades B & C. Bull • 
Moose's HSS are manufactured by a 
direct form process that assures an 
extremely tight corner radius, 
straighter walls and center location 
of weld (always on the short side). 
Contact vendor 

Canam Steel Corporation 
112, 114 
P.O. Box C 
Point of Rocks, MD 21777 
301/874-5141 
301/874-5685 
Steel joists, girders & trusses 
The company designs and manufac
tures metal construction compo
nents-steel joists, steel trusses, 
structural steel and metal decking
from its five plants in the U.S. and 
Canada plus related facilities in 
Mexico, Venezeula , France and 
China. Canam has developed its own 
design and estimation software pro
grams to assist engineers and cus
tomers in designing efficient and 
economical roof and floor systems. 
Contact vendor 

Log 
Tracks draw ings. 

re visions. a nd 
transm ittals 

Ask for a free 
demo disk 

P.O. Box 19220, Roanoke, VA 24019 
(703)362-91 18 Automated Beam & Column Detailing • (800J776-9118 Call for a FREE demo disk! 
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Company name: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s) of product: 
Features: 

Dogwood Technologies, Inc. 
233, 332 
P.O. Box 52831 
Knoxville , TN 37950-2831 
800/467-0096 
6151584-6032 
Detailing Software 
PDS is an automated detailing sys
tem that operates under UNIX 
rather than DOS. UNlX offers a vast 
speed increase compared with DOS 
because of its ability to utilize a 
32-bit mode of operation and to pro
vide true multi-tasking. PDS pro
vides automated detailing of: beams 
and columns including s tandard 
parts; vertical bracing of X, V and A 
types of single and double angle and 
WT members; horizontal bracing 
with variable drops; pan and grated 
stairs with breakovers and landings; 
automated engineering calculations 
for connection design; material man
agement including malerial billing, 
sequencing, sorted cut lists , auto
mated weights and surface area cal
culations and shipping tickets; fabri
cation control for downloading to 
CNC equipment; and an integrated 
CAD graphics module set·up specifi· 
cally ror steel detailing applications. 

Cost: 

Company name: 
Booth number: 
Address: 

Contact vendor 

Huck International, Ille . 
226 
P.O. Box 117 
Waco. TX 76714 

Phone number: 817n51·5228 
Fax number: 817n51·5259 
Type(s) of products: Bolts 
Features: OlTers wide runge of bolts from "If;

in . diameter up to P /,..- diallleter, 
both A325 and A490 with one·sided 
installation . At the show will be 
demonstrating the new blind fasten
ing system, which i. an A325 high· 
stl'ength equivalent that can bused 

Cost: 

Company name: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s l of product: 
Features: 

in place of welding. 
Contact vendor 

J&M Turner Inc. 
403 
1310 Industrial Blvd . 
Southampton , PA 18966 
800/525-7193 
2151953·1125 
Direct tension indicators 
Direct Tension IndicBlors (DTls) are 
similar a direct reading load cell for 
structural bolts . They are the only 
product that, when installed with a 
stru ct ural nut, bolt. und wusher 

Traveling Drills 
CNC Drilling Machine 

DAITOS extraordinary CNC Dnlilng Machines for slruclural 
steelleature DAlTO S unique machining method known as the 
1ixed workpIece. lravellng dnll . ThIS exceplional deSign allows 
the drill heads to move on three axes rather than the conventional 
two axes systems offered by competitive drill machines. DAITO'S 
method Increases productivity and accuracy by allOWing the 
drilhng 01 hole patterns without repositioning the material. 

For more Informallon on DAlTO'S full lin' of CNC Drilling 
Machin'S and CuI Off Machines, VlSII our boolh al Ihe Nalional 
Steel Construction Conference In Pittsburgh. Pennsylvania or 
contact VAMAZEN 

Miter Cut-Off Machine ST Series 

Model: 
ST 5070 
OtfMH" models 
aval/sble 

Model : 
DNF 1000 

mill 6' X3' 
mal 4()"X t6 

WIlQh'I 1~"lIO" 

~~. Y YAMAZEN INC. 
735 E. REMINGTON RD., SCHAUMBURG, IL 60173 

PHONE: (708) 882·8800 FAX (708) 882·4270 



NATIONAL STEEL CONSTRUCTION CONFERENCE 

Cost: 

Company name: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s) of product: 
Features: 

Cost: 

assembly, positively identifies that 
the bolt is properly tensioned. The 
company ofTers DTIs in both metric 
and inch sizes. 
Contact manufacturer 

The Lincoln Electric Co. 
318 
22801 SL Clair Ave. 
Cleveland, OH 44117 
2161481-8100 
2161486-1751 
Welding power source 
The Invertec V300-Pro is a 15 to 300 
amps arc welding power source at a 
601} duty cycle that utilizes single 
phase or three phase input power to 
produce ither DC constant current 
or DC constant voltage outputs for 
stick and wire welding. Because its 
lighter in weight than traditional 
transformer/rectifier models, it can 
be used on jobs that require 
multi-purpose capability in confined 
spaces . It is recommended for 
GMAW, FCAW, SMAW, GTAW and 
Ajr Carbon Arc Cutting. 
Con tact vendor 

Company name: 

Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s) of service: 

Features: 

Cost: 

Company name: 

Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s) of product: 
Features: 

APTech (North American 
Piping Technologies) 
224 
851 S. Freeport Industrial Pkwy. • 
Clearfield, UT 84015 
801J773-7300 
80V773-6185 
Bending (pipe, tubing & structural 
shapes) 
The company offers high quality 
bending of structural shapes with 
distortion held to a minimum. The 
company prides itself on a large size 
range and for having a stafT metal
lurgist to ensure quality. 
Dependent. on applicat.ion 

National Institute of Stee l 
Detailing 
Lb.a. 
300 S. Harbor Blvd., Suite 500 
Anaheim, CA 92805 
7141776-3200 
7141776-1255 
Trade Association 
NISD is a nationwide association of 
steel detailing firms and indepen
dent detailers established in 1969. 
At. present., it consists of nine region
al chapters, scores of members at 
large, associate member firms and 

WHEN YOU BUY ST. LOUIS, 
YOU BUY AMERICAN! 

AND YOU GET: • FULL TRACEABILITY 
• LOT CONTROL 

• CERTIFICATIONS 

Registered Head Markings on all 
structural and machine bolts: 

Products from 'h"-3" diameter include: 

C!I' A325 

~ 17 ©'" W 
COUNTERSUNK 

A-325 A-325 
lJpe 1 Type 3 o 

A-307-A A-449 A-307-B 

SQUARE 
MACHINE 

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

(314) 389-7500 • 1-800-237-7059 • Fax (314) 389-7510 
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• 

• 

• 

• 

individual associate members. Its 
Quality Procedures Program (QPP), 
available to members and non-mem
bers alike , s tresses the need for 
quality and assures clients of consis
tent procedures. Its soon-to-be-pub
lished "Industry Standards" guide 
explains the role of the steel detail
ing industry as part of the construc
tion environment. The long-awaited 
individual detailer certification 
(lDC) is in its fina l preparation and 
will soon be ready for implementa-

s lug and returns to the upper posi
tion and shuts ofT. 
The light-weight, portable hydraulic 
punches make I -in. diameter holes 
through 5/S-in . mi ld steel in 13 sec
onds. 
The steel beveler produces a smooth 
bevel face that eliminates post fin 
ishing. It easily adjusts for depths 
up to 5/8 in . and for angles of 15 
degrees to 45 degrees and works 
faster than either name culling or 
nibbling. 

tion. Cost: Magnetic drills-$S95 to $3,600 
Hydraulic punches- $3 ,SOO to 
$4,SOO 

Cost: 

Company name: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s) of product: 

Features: 

Contact vendor 

Nitto Kohki USA 
400,402 
SOS-C North Central 
Wood Dale, IL 60191 
708lS60-9595 
708lS60-0096 
1. Magnetic drills; hydraulic punch
es; and steel beveler 
The magnetic drills are totally com
puterized for automatic drilling of 
holes up to 2 in . in diameter through 
up to 2-in . thick s teel. No adjust
ments are needed for s ize or hard
ness; the tool drill s a hole, drops a 

PNEUIEK, INC. 
THE AIR/SA FE FASTENING SYSTEM 

29 Flagstone Drive, 
Hudson, N.H. 03051 U.S.A, 

Tel: (603) 883-1660 
Fax (603) 882-9165 

Company name: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s) of product: 

Features: 

Steel beveler- $2,350 

Metrosoft 
201 , 203 
332 Paterson Ave. 
E. Rutherford, NJ 07073 
201l43S-4915 
201l43S-705S 
Structural analysis and design soft
ware 
Robot V6 ofTers a fully intergrated 
graph ical system for h igh -s peed, 
interactive 20 a nd 3D frame an d 
finite elements . The progra m pro
vides static, dynamic, bukJing linear 

The fastest, safest, most economical system 
fo r attaching steel roof and floor deck, 

• Fasl...five to Icn times faMcr than we lding. -,crewing or 
using powder actu.ued tooh. providing the lOWCM in
place r<l.~ tcning co~t. 

• Safc ... mects or cxceed.!. all O.S.H.A. ~afcly 
requirements 
• Easy-To-Usc ... upright tool dcsign for easc of opcr.uion 
and less opcr~l tor fatigue. 0 cleaning or oiling required . 
• Posit ive Auachmcn ts ... no burn- through~ . No paint 
louch-up needed. No tox ic fUllle~ and no fire halard . 
High fas tencr hold ing power. bOLh in Icn ... ilc ~tnd shcar 
... trc ngth . 
• rOlctory MUlUal Research Corporation ( Ias..!. 1-90 wind 
uplift rc~ is t'U1ce) Repon os. 28234 & J.L. I R8A6.AM . 
• Steel Deck Institute (Wc~t Virginia University) Repon 
No. 2018-L by Dr. L.D. Lutl rcll. Ph.D .. P.E. 
• Job S ite Su l c~ & Service 

Sampling of recent Pneutek Deck Projects 
• BMW Automobile Plant (1.650.000 "J. ft .) 
• Winn Dixie Distribution Center (I .450.000 ~q . ft .) 
• Saturn PlantiGM Corp. (10.000.000 sq. ft .) 
• Eddie BaucrlSJX;igcl Di<;;lribulion Ccnter 

( 1.3000.000 sq. ft .) 
o Toyota Plan t (Phase II ) (2.000.000 sq. ft.) 
• K-Mart Di!<.tribution Ccn tcr (1.500.000~ . rt.) 
• Sears Distribut ing Ccnter ( 1.500.000 :..q . ft.) 
oAn heu>cr-Busch Brewery (1 .500.000 "I. ft.) 

L-______________________________________________________ ~ 
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Cost: 

Company name: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s) or product: 

Features: 

and non -lin ear analysi s as well as 
sophisticat.ed moving load genera
tion It can design very large struc
tures with up to 32,500 nodes. It 
interfaces with CA D programs 
through the DXF rormat and sup
ports Novell netware and other net
works. A macro-recorder. 8S well as 
libraries of structures and com
ponets, is built-in. 
$495 to $8.075 

Nucor-Yamato Steel 
122, 124, 126 
P.O. 1228 
Blytheville, AR 72316 
800/289-6977 
501J763-9107 
Wide fl ange structural sha pes, chan
nels & miscellaneous channels, and 
H-plles 
These steel products are melted and 
manufactured in Arkansas in a 
state-or-the-a rt rolling mill racility 
that. features electri c arc furnace 
(lOO';! scrap-based), ladle metallurgy 
furnace and continuous casting tech
nology producing a beam blank that 
approximates the net. shape of the 
final beam. A low carbon a im (0.06% 
- O.12t,:f) combined with continuous 

Cost: 

Company name: 
Booth number: 

Address: 

Phone number: 
Fax number: 
Type(s) or product: 

Features: 

casting provides the end USC I' with a 
product that has exceptional inter
nal an d surface quality with 
improved weldability, toughness and 
corrosion resistance. Annual capaci
ty is about 1.6 million tons per year. 
Refer to company's current price list 

Peddingbaus Corp. 
307,309,311, 313, 406, 408, 410, 
412 
300 N. Washington Ave. 
Bl'3dley, 1L 60915 
815/937-3800 
8 15/937-4003 
Cutting, bendi ng, punching eq uip
ment 
Newly introduced this year is the 
Model 38-18 Structural Band Saw, 
which feat.ures a unique e lect.roni c 
monitoring syst.em for en hanced 
blade speed (auto reed!. It specifical
ly addresses structural steel sections 
by opti mall y reedi ng the bl ade to 
contact the section simul taneously. 
It also offers mitre cutting. mist 001-
lant, and two-in. blade available. 
Also newly introduced is the ABCM 
1250 CNC Structural Burning 
Systems a n automated, computer
ized structuring burning of common 

AutoSD Steel Detailing 
At last, the sensible detai ling 

program written by detailers ror 
detailers. Menu driven means easy 
to use. Supported by numerous 
graphics means easy to learn. See I 
what you are drawing 8S you draw it. 
You stay in control. 

Domestic Manufacturer 
• 

Detail beams, columns, braces, 
gusset plates, stajrs, stair rails. 

Automated Steel Detailing works 
with AutoCAD® release 9.0 or later. 

$3500.00 

Calculator Programs 
Calculate gusset plates, end 

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

$250.00 

For more information write: 
AutoSD, Inc. 
403359 PL 

I Meridian, MS 39307 
(601) 693-4729 
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ALL GRADES 

Anchor Bolts to 6" diameter 
• Hot Heading to 2" diameter 

A·307 A·325 A·449 
HEX BOLTS· SQUARE BOLTS' SPECIALS 

PLAIN • GALVANIZED 

• Sag & Brace Rods 
Full Traceability· Registered Head Markings 

1745 W. 124th Street· Calumet Park, IL 60643 
FAX (708) 371-7524 

• 



• Cost: 

Company name: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s) of product: 

Features: 

• 

• Cost: 

structural shapes. It offers a 10:1 
productivity gain over manual meth
ods. There is virtually no manual set 
up and is easily adaptable to long 
and short production runs. 
Model 38018: $60,000 
Model ABCM 1250: $270,000 

PENware Corp. 
206 
619 South Cedar St., Studio A 
Charlotte, NC 28202 
704/344-9644 
704/358-1801 
Pe n co mpute r interface for 
CadVantage 
P e nVantage 2.6 is a leadin g 
Windows software system that runs 
on portable pen-based computers . 
The program serves as a front end 
tool for CadVantage (version 5.6 or 
higher), PEN ware claims to reduce 
CVS input time by more than 50'11 
without sacrificing system nexibili 
ty. Users get instant graphical feed
back from their input. The system 
makes full use of an extensive com
bination of both piece-by-piece and 
grid input deta iling methods. For 
example, double clicking on a col
umn g rid brings up the co lumn s 
input screen showing all information 
generated from th e grid program . 
Detai lers can input information for 
one gri d point, and then copy t he 
data to any other grid points. 
Connections can be applied by speci
fying beam piece marks or sizes. The 
system also can connect with pro
duction software systems through 
the CVS material s download func
tion. The major benefits from the 
PENware interface are exceptional 
speed and the freedom for detail ers 
of not bei ng tied to a computer ter
minal. They can use the pen tablet 
as an electronic job sheet by: writing 
on the screen <Pen Vantage will rec
ognize handwriting ); tapping a 
pop-up numberlletter pad ; or by 
selecti ng user-defin ed icons . These 
icon buttons can represe nt e ntire 
end, mid-s pan and base/cap condi
tions, or sha pes and dim e ns ion s. 
Complete beams or columns can be 
detailed by tapping as few as four 
buttons. A new set-up system allows 
all connections to be defined prior to 
beam/column take-ofT, thus reducing 
th e input process to a matte r of 
telling the program which shapes 
connect together. Interested parties 
can request a demo version of the 
PENware interface to be included 
with the demo kit for CadVantage 
Structural. 
Not determined at press time 

Company name: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s) of product: 
Features: 

Cost: 

Company name: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Type(sJ of product: 
Features: 

Cost: 

Company name: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s) of product: 
Features: 

Ram Analysis 
212 
53 15 Avenida Enci nas, Suite M 
Carlsbad, CA 92008 
800/726-7789 
619/431-52 14 
Structural engineering software 
RAMSTEEL is a s pecial purpose 
structural engineering Roft ware 
package for the analysis. design and 
draning of steel buildings. Thi s son
ware provides an advanced level of 
design capability for the gravity load 
resisting elements within structures. 
From conception through design cal
culations and construction drawings. 
the program automntes the enUre 
process. New for V4 .0 are numerous 
modeling features, including 
enhancements for beam layout and 
point load layout. Saleable text on 
floor maps showing beam sizes. com
posite studs, camber and reactions is 
now available. The s ize limitations 
have been doubled and the DXF for
mat CAD drawing capabilities have 
been enhanced to include more user 
control over the drawing param e
ters. Also. nurllerous enhancements 
nre included to facililate connection 
des ign , including an interface to 
A1S 's CONXPRT sonware. 
Contact vendor 

St. Louis Screw & Bolt 
303 
6900 N. Broadway 
St. Louis, MO 63147 
314/389-7500 
314/389-7510 
Structural fa stene l's 
The company offers U2- in . diameter 
through 1-1/2-in . diam ete r heavy 
hex structural bolts (Types I & 1II 1. 
The bolts are produced, packed nnd 
shipped to cust.omer requirements 
and tested, certified and quality con
trolled at the St. Louis Screw & Bolt 
laboratory . All fa ste ners are made 
fmm steel melted und manufactured 
in th e U.S. Larger diamete r bolts 
are available to 3-in . diam et.e r to 
meet customer specifications. 
Contact manufacturer 

Southern Coatings, Inc, 
110 
P.O. Box 160 
Sumter, SC 29151-0160 
803/775-6351 
803/775-7666 
High-performance coatings for steel 
The coatings afTer a number of b ne
fits, including: VOC compliance; lead 
and chrome free; high solid s; and 
water base technology. The com pany 
prides itself on it.s service. especially 
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Cost: 

Company name: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s) of product: 
Features: 

Cost: 

Company name: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s) of product: 

Features: 

its field technology service, engineer
ing activity and preparation of speci· 
{icatians. 
Varies depending on coating system 

Structural Software Co. 
401 
5012 Plantation Road 
P.O. Box 19220 
Roanoke, VA 24019 
7031362-9118 
703/366-6036 
Software for fabricators 
The company's estimating and pro
duction software is in use by more 
than 450 fabricators nationwide. 
The software is available in interac
tive modules, so users can build 8 

system to match their needs. The 
Estimating package calculates 
weights, surface area, material cost 
and labor. It will even count shop 
and field bolts. The Production 
Control module allows the job to be 
released into the shop by sequence, 
drawing number, category. main 
piece or accessory piece. The user 
can then track pieces from station to 
station. This module is particularly 
useful for fabricators seeking AlSC 
Quality Certification. The Inventory 
Control module tracks stock items as 
well as drops left. over from previous 
jobs. The Purchase Orders module 
automatically integrates with the 
Inventory Control module. And the 
Combining module allows the user 
to optimize material cutting. A 
Nucor bundling option also is avail
able. 
Contact vendor 

TradeARBED, Inc. 
106 
825 Third Ave. 
New York, NY 10022 
2121486-9890 
2121355-2159 
ASTM A913 HISTAR Steel Grades; 
WTMs Special WF (Tailor-Made) 
Rolled Sections 
ASTM A9131HISTAR Sleel Grades 
are produced using the QST method, 
which results in a high yield 
strength (including 65,000 psi), 
excellent ductility and low tempera
ture toughness. outstanding weld
ability due to a very low Carbon 
Equivalent, and weldability without 
preheating. HISTAR Steel Grades 
are available in most standard and 
tailer-made sizes. Many jumbo sizes 
can be supplied to AISC Heavy 
Shape impact test specifications. 
These sections are available at a 
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Cost: 

Company name: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s) of product: 

Features: 

Cost: 

Company name: 
Booth number: 
Address: 

Phone number: 
Fax number: 
Type(s) of product: 

Features: 

Cost: 

competitive price and are ideal for 
high.rise buildings, hospitals and 
long-span structures. ARBED also . 
produces the largest range of WF 
and WTM sizes of any mill. 
Contact vendor 

Welded Tube Co. of America 
104 
1855 E. 122nd St. 
Chicago, IL 60633 
3121646-4500 
3121646-6128 
Structural tubing; KleenKote 
Tubing & Pipe 
Structural tubing offers several 
advantages over conventional open 
profile sections, including: less 
weight per section to accommodate 
the same allowable load for columns 
and other compression members, or 
higher allowable loads for sections of 
equal weight; longer allowable 
unbraced lengths for members in 
bending and compression applica
tions; greater torsional rigidity than 
open profiles; and approximately 
354 less surface area to coat and 
fireproof. K1eenKote is a mechanical-
ly cleaned, degreased and 
pre-primed coated section that is 
ready to fabricate. Many of the cost-
ly preparation, cleaning and layout 
stages can be streamlined with . 
K1eenKote, reducing time and cost. 
HSS averages between $600 and 
$960 per ton 

Yamazen loc. 
211,213, 310,312 
735 East Remington Road 
Schaumburg, lL 60173 
7081882-8800 
70818824270 
Structural band saw machines; CNC 
structural drilling machines 
The saws feature a patented ampli
fying valve feed system, unique 
three contact point mitering method, 
six degree saw bow angle and car
bide roller ring back-up glides. 
The CNC drilling machines feature 
an exclusive "fIXed workpiece-travel
ling spindles" method, which allows 
for faster hole location without repo
sitioning heavy beams and results in 
greater accuracy. The machines also 
ofTer CNC controls, web support for 
thinner sections, pinch roller infeed. 
large diameter measuring wheels. 
angle drilling capabilities, web 
height gage and an innovative hold 
down system. 
Varies according to model • 



• 
Help Wanted - Project Manager 

Total management of projects for steel fabricator from 
contract receipt to final field in;tallation. Experienced 
in commercIal and indu,trial ,truclUral ,teel and mis
cellaneou, metal>. 

Send rc'>Umc with salary requiremenl s to: 

Odis Dickey, Allstate Steel Co., Inc. 
1'.0. Box 611.t8. Jackson"ille, FL 32236 

Help Wanted - Structural Steel Detailer 

Nebraska fabricator seeking full-time. experi
enced structural s teel detailer/project manager. 
C.E. degree or SDS/2 CAD experience a plus. 

Send resume and references to : 

P.O. Box 81096, Lincoln, NE 68501 

For Sale 

Computerized 
Structural Steel Detailing Service 

All equipment nece"ary 10 detail structural "eel by 
computer. u"ng Steelead II '" the basic detail program 
with Ea'yead. Fa,tcad or AUloCAD. Included arc: 3 com
plete work "arion, for 3 draf"persons wilh 3 proper licen>
e, from Sicetcad International Inc. with all updates paid 

• 

thru Dec . 31. 1<)94. Nothing el,e will be needed. JU>i plug 
in. detail. then plot. If you are a fabricator looking for a 
fir...t cia ... , detmhng program or an engineer looJ..ing to Mart 

your own bU'lI1e". plea.e give me a call. I'd be as helpful 

• 

a, po"ible 111 trJn,rerring my company 10 you. The AISC 
1994 National Steel Con,iruction Conference will be in 
Pitl!.burgh May 18-20. I am 30 minutes from Ihe conven
lion center and could easily plan to meet wilh you during 
or after the con\cntion. 

PLEASE CALL: 412/793-6300 

FOR SALE 

Very ;ucccs,ful $3MMIYr. Ohio Valley Structural 
and Misc. Fabricator and Erector wI $2MM back log. 
Plant. property. equipment and backlog: $ 1.5MM . 

Reply Box 6700-F, The Fabricator, 833 
Featherstone Road, Rockford, IL 61107-6302 

SES Structural Expert Series 
Integrated ,ortwarc library for DOS and U IX 

!D and ~D irJlIlc anal)~I". \lcel dC'lgn. concrclc dC .. I!!II . compo~lIe 
.. tt.'el dC'lg", Wntten 0) prdl.:licmg clIglncen.. More than 2.000 ,"<,(alla 
linn, and 10 ) ear. uf C'xperience 

CA LL FOR A FREE DEMO KIT! 
ECOI\t Associates. Inc .. 8324 N. Sleven Road. 

MII",ul.ce. WI 53223 
t'hone: 4t4·365·2 100 ext. 494 

GREAT EWS FOR ESTIMATORS ... 
Now ),ou \.:'an gnnd out a dolY ', \\-orl. III abUUI :\ huur .. "0 more 

It.'(hou\ longhand cak:ulallon,,>' The GRINDI:cRT\4 Suft"arC' progr.un au:u
ralely ~ort\ and organilC\ your prnJcl:l'; mateoal .. aUlUmalll,;ally. 
Optlmlle, fCIToul, :md OIIn-ferrou .. m.uenal\, Keep, tr .. d.. 01 hanJ",J.I'e. 
bolt, and a5>\cl11bled unll .. Include ... CUllin!! II" ... , pn!.:!ng 11,1. elficicncy 
report and more. 

GRINDhR'" SOfh'JrC COlllp.my. 1174 Ro...c V,tllet Ruad . 
P.O. Box. 411. Kd\<l. Wu~hlngton . 98626 

800-677-447.t: rax 206-577·.t.t74 

J.W. Hoy Co. 
Drnrting Service, 
5 .. 0 Dclwar Road 

Pill.burgh. PA 15236 
412- 882-.t604 fa" 412-882-5040 

Struclura l Sleel detailing per your >landard, on you 
paper (or ours). u,ing the C.D.S . CAD SYMem. No Job too 
,mall or too large! 

STEEL 2000 
The FAIlKICATION \I""IAGEMt:NT SYSTEM 

~"'rEEl 2000 I~ Inc totally mtegnut'J o,olUIIOII 10 "I~I latw • .:oI11011 m;magcmcnl 
Ik\clorcd hy fllbrKJIOl'\, fflr fabm:aIOf'>, ~ rttt 2000 (an prmlfJe )\)Ur fabnr.:atlOn 

plant or \(:I"\KC center .... ,th the rK'4,.'C'''..ary ed~c to he \lKr.:t'\\fulm today', mdrlC'1 

STI·.f.1. 2000 ulIlI/e .. FO\pro. the ffi()\1 .Ihal'l\:cd rdallonal d.ll.thd\C managen)!!nl 
!I\;lIlablc lor mIr.:HK:Ompule" Call Of 1.1'( I\lr iliOn.' lIlfornl.lIlOn A I~e I>EMO 
DI~K :lOtI " fI) EO are I\;ulahk 

STEEL SOLUTlOr<S INC. 
RR :\ 312A. Bud..haollOo. WI 2620lur P O. Ro\ 1128. JUI.~\(m . MS 19215 

I'hone: (304) 472·2668 Fax: ( 30~ ) 472·32t4 

AutoCAD Structurall\lenu System 
AUloCAD .. lructurn!l,Crecnilconllaoll' mcnu ")'>Icm wuh qUId., Ik:CCV, 

10 hundrcd, of bloc~!t and AUloLiSP rOUllnC!I . Written h)r con .. ultmg 
engmeers and CADD operaIO!".. (S195.(X» You can .. pend mure money. 
bUI for a price )'ou can affon.l. SlruCADO gl\i~ )'ou prodUl.:II\C 1001 .. )C>u 
Will U'>C e;jch and e\cry day 

~or FKEE mfonnallon. wnle to ' 

StruCADD 
9250 Cypress Green Dr .. Suite 2021' 

Jacksonviile, FL 32256 

8DS STEEL DETA t LERS 
II :n1ng lroutlk finding good dct:ule,,'1 A\~ our mer;e .... t:hcn" .... h .. llhcy thlnl.. 

of u,' 
'lbe) 1uI.~ 'ubfr\1I1ed pni.'h ~un"'In"I) .. h",h U'( fC""'''I1I''' alld 
h.I~t ludtd u~ In otMlUlIlI '1I1>\I,IlIu.1 ..., ..... ", Iht lIIIldei • 

1'ht-r II~ uotd II) lO-or~IIII IO-uh ~~"lIl\;1I1I~' ,I , 1 •• 11 oJ"I""'~ ,,,"" 
I~Irh(lrnoe (HOS) b.1,-<,.~ 

f;or complete .. tec! tlctalhng. conlact 
80S Sleeilklailcrs 

8915 Folo,olll Bhd. SUlle G 
Sacramento. ('A 95826 

Phone: (916}368-I666 l u'( (916) .'~·2gg~ 

INTERA CTIVE STEEL FAURICATION SOFTWARE 

OMS. Inc .. onel'> a .. Icel fabricalum computer '1), .. tcm de"IlJ:llcd 'pcl:lf· 
IC;llIy for the <,tructural and ml,,"cllancnu\ fabricator On· .. lle 'l,CIUP and 
trallllllg In .. tJllatlon\ throughout the U.S Module .. Inl'iude I-:-.llm3tlng . 
Sill of Malcriab. Im cnlory. Joh Co'1. Gcncrall.edger. Au:",unh P3)able . 
Ac~ount .. Rl'CCl\ilble and Payroll Pn.lHdlllg .. tcel \OftVl3re ... nl:e 1979 

I 'or infonnallon. call or VI rite: 
I>ATA MANAGE~tENT SYSTEMS. INt: . 

12308 T\\in Creek Koad 
funchac:I. TUII .. 7tk;Sl 

pho". t5 t2) 282·5018. r,,, 15 t2) 282·5083 
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GTSTR DL 

"W f:C Ver" jon wi th Interacll ve Graphics 
and Li nks 10 CA D 'y'lcn1S 

Sialic. on-Linear & Dynamic Anal) 'cs and 
Inlegraled Sleel De,ign 

Curved stee l Girder Bridge Module 

For infonnalion contact: Alex Krimol31 <.I I SC Solutions 
(415) 903·5050 

Computerized Structural Steel Detailing 
EAperienced Staff including licensed Profc,,,onal 

Enginee" with man) years of dctaillll£ experience. 

30 year.;, of "'l':fvice to ,teel fabrkatof\ and contractors, 

R.A. GRESS & ASSOCIATES 
176 Planebrook Road, Frazier PA 19355 

(610) 6-14·3250 
FAX (610) 889·./836 

Accurate Design 
A de\Jgn/drafting ~ervice hu..,inc..,.., "crvicing 

engineer .... conlraclOr<o. and f':lbricalor., 
Structural ,teel detailing by the ,heel or Jump sum 

Accurate Dc')ign 
811 Ayrault Road 

Fairport. N.Y .• 1././50 
716/425·263./ 

'"Ca ll now fo r a reasonable price quote:' 

Expert Steel Photography 
Sl'f' ollr "hOf{J,fi 0" pagt's 38 & 39 oirhe Aprill99..J is.me 

- 18 year ... architectural expe rience 
· Parallel elevation, rendered p:lrallcl 
• .,t" x 5" negative ... u..cd no 35 mm 
· Re:l~onahle helicopter & aCrial rate' 

Bilt SdlUemann Photography FAX (216) 321 ·7842 
1591 S. Bchoir Bh·d .• Cleveland, OH (216) 3824109 

Steel Industry Sortw.re For JUM Compatibles 

Slnll.:lur;11 Steel htunmlllg 
PrudUc(]nn Conlr,)1 
Plate !\Ic'tmg 
I)cl ~1I1 Drawing I .o!! 
Structural Steel Ar.h .mec Bill Of Mmeriid 

Inventory Control 
Pun.:ha ... e Order 
l.ength Nc'tlll~ 
Rchar Procc\\ing 

Romac Computer Services, Inc. 
1'.0. Box 660, Lake City, TN 37769 

I'hone: 615-426-963-1 FllX: 615-,/26-6./5./ 

S teellnSI)cction ~C"S; An Infornmtiona lOigcst 
Thl\ bi,-monthl) ncw,lelter leep' ynu Informed on quality and 
lO'peCtlOIl I~'UC' 1m stcel-framed builc.hllg~. SPCCII1C:I!IOn,. code,. 
(.juabt) criteria. In'llCctioll .md mdll\try practicc\ <Ire dl\clI':I!.Cd 10 J 

dlrcct and practical manner for the f'lhncator. ereclor. in,pcctor. 
engineer. code olticial. owner and CUntral:lOr. 
Sub"!cnplion ralc~: $36 per year: $60 for two year"! 

For more inform:nlon or a ,ample i"uc: 
Steel Slruclur~ T echnolog) Center. Inc., 

4061! Yillagc Oa).". r>OIl. MI 48.17~ 
phooe (810) .144· 2910: fa, 1810) ,+1·291 I 
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ROLLING 
Bealll -A ng le-Tu be-Pipc-Channel-Plate 

Ea,y/Hard wHl; Heavy apaci tie!. 
3 " Up to w. F. Beam 

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

123 W. Sonora St. , Stockton, CA 95203 

II1101ges-3D 
2D·~D Structural/Finite Element AnnIY'I' 

Ea,,)- to leam and u"c \ul(lftlC,h Gl"nCralJOn 
She.lr& :\1ulllcnl DIJl!l""J.m.. 51:'1111:. \1cx1al, D)namic 
AISC Cude Chcl:l. Lnturccd D"plal.:cmcnll<> 
L.1rgc Prohlcm .. lo :UXlO Joinh p.l) Anal),,,,, 

Complete Static Package - Onl) 795 
Cdc!l.tial Software. 2150 Shallud. A "c .. SUlle 1200. 

Berkeley. CA 947().1 
Tel: 51 ()'843·0977 I Fax: 5 1 O· H48·9g49 

Firty-node full function evaluat ion package for on ly $49.95 

NAPTECH, Inc. 

' orth American Pipinl! l'cchnolOJ:ie .. 
65 1 Sou th Freeport lndu .. tria ll'arkn a) • C leu rfield . t Ul h K-W 15 

I)ll\id R. :\lurph) 
Vicc Pre<iidcnt SlI lcs 

1801)773·7.100 
18(0) 658·8550 
rot \ : (SO l) 773·6 165 

tNl>lCT IO'< n E")))NG ' BEA'IS · SQl \RF.~ · 
RECTANGLi:;5 · F.NG INEERI'<G 

AfTordnblc AulOI1l~ltioll For Steel FnbriC4ltion 

Le'N.' a complete cuplIIg-punchmg-matcrial hand!!n!! ';'tcm for only 
S9,9~ per hour fl and produce with one opcfiuor 60-75 hcam\ pcr 8 hour 
,hlrt. 
Complete ,y ... lcm COO, I'" of new ELITE coping nmchine. rcfurbl~hcd :\ 
pre"" hcamltnc '*Ilh III & OUI feoo conve)'or, Jnd Promaco "1D-60TV 
mca..,unn1t dc' I\.:C 

C· ) Intal monthl), le,N: appro:o.. S 1.590 ba,Ct! ~)O 60 month lea'iC amI 
I flO hr/ monlh 

r .c.cI . inc .. Santa Anu. CA 
' el: (7 14) 569- 1050 fa>: C7 1~ 1 569-1009 

Acl verti sers ' Inclex 

AutoS/) ....70 
B(·,hl('h(·m 51('('1 •. . ..... ,20-21 
Bn,lol ............ H ....... . .... . . . .. . 54 
Ni(holil~ I Bour.l~ . .. ....... ... 01 
(05 .•.•. .... ........ 55 
Cadt·'C Oy CIII 
(AD"antagt' . . ... .... _ .•. 14 
Can.1m Sleel . .. •• • ..8 
Central 5t('('1 . . ... •.... 48 
eh.Warrdl Sll'('l .................. H. 15 
Chl<.a1(u Melal . 49 
Coml)Ull'f'> &. Stru<. turt"!>, Inc .OV 
Con .. "hddlro . .. .. .. 57 
CONXPRT 14 
(mnpul('t [)('tailmg, ... . ...... 48 
DAS (omultlnfl ...... .. .. ..16 
O<-..Ign Doll;) .. .7 
EBBS ...... .16, 49 
EI[ EnglnE'Cring. ... • •• ....... . 25 
[nglnl'Nlng Journal ............... 19 
r.ll)!,(.C) . • .......... .70 
'olney tnWne<"rrnM , I) 
K('tUlllworth St{'('1 ... _ . . .51 
LOOr •• .... .56 

lRFD 
MDXSoflwiI((> 
M(Oollough 
M('lror,oft . 
Mlds{)ulh Boh . 
NSCC 

.... ........... .44 
... .. .... JO 

........... .. .. .. . Jl 
................ ... 11 

.2 
........... .11 

Nucor Fa .. I(·Ol"f li 
Omnil('( h •• _ . .10 
Optlmall' • .. .. ..• • . .. • ... j 1 
PC Simon ... .4) 
Pneut(·1.. . .... 69 
RISA Engul<'t'1'IIlR '-, 62 
Ram "nttly'tl~ bO 
RE."St'ar( h [ngllll't'f\ . .s 
Rich.1fd\ & Conno"cr ... ..26 
51. Loul .. StR'w & Bolt b8 
51('('1 [)('( I.. In~IIUIl' . . 16 
SlruClur.ll Sottware ... " . .. ... ... 6b 
TrddeAR6[D ................. ..... 1 
u.s. 51('(11 .................... .. ,64 
Wa\r.,{'r .. 12-11 
Ma, Wt'I<'~ 
Whllelab 
YamaZ('11 .. ....... .. •• 
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You never know when you might have to make 
a sudden change of plan. 

CAOVlSions, Inc. 
703 McKinney, Suite 412 
Oollas, Texas 75202 

With SteelModeler you con rest assured thot 
when you moke olteronons on your worksta
non, 011 the componen~ will fit together on 
the construction ~te . 

SteelMode1er ~ on interoctive modeling 
~tem for structurol steel detoiling. With 
SteelModeler you deol with 0 single 30 
model, in which 011 connecting membe~ ore 
defined, so there is no need to juggle drow
ings of secnons ond componen~. Once you 
complete the structurol model. SteelModeler 
outomoncol~ generotes shop detoils for 011 the 
componen~. ~ you moke modificonons in the 
model, SteelModeler outomoncol~ changes 011 

the re~ted drowings you wont in the form 
defined by you. 

SteelModeler. Irs powerful becouse iI's 
flexible. Shop detoi~ ore produced qukk~ 
becouse SteelModeler does the work for you 
ond mokes sure 011 the componen~ fit togeth
er . even when you hove 10 moke modificD' 
tior1s in 0 hurry. 

• Anchor bolt setting pions 
• Erection diogroms 
• Floor/ roof froming pions 
• Connecnon detoi~ 
• Shop drowings for 

• beoms/ columns 
. ossemblies/~ngle ports 

• Bills of molerio~ 

SteelModeler runs on stondord PCs ond Unix 
workstonons. Both stondolone ond Autocod 
ve~ions ore ovoiloble. 

For more informonon, contoct. 

dcCAO Codex Oy 

See us 01 Boolh 329 01 Ihe 
National Slool Conslruction 

Conferenco in Pillsbugh. 

605 Royol York Rood, Suite 201 
Etobicoke, Ontorio MBY 4G5, Conodo 

Itotuulenne 1, FIN'()2100 Espoo, Finlond 
Tel: (+358.()) 455·4833 

Tel: (214) 72D-2023 Fox: (214) 720-0617 Tel: (416) 253-4B48 Fox: (416) 253·4315 Fox: (+358.()) 455'()021 



STRUCTURAL STEEL FLOOR FRAMING SOFTWARE 
INTEGRATED ANALYS IS, DESIGN OJYTIMIZATION & DRAFrING 

Versions for DOS & WINDOWS with AUIOCAD Release 12 

For further information : 
Computers and Structures, Inc. 
1995 University Avenue 
Berkeley, California USA 94704 
TEL: (510) 845-2177 
FAX: (5 10) 845-4096 

CS I is a registered lr,jdemark of Compuh:rs & Structures. Inc. 
FLOOR i.J n trademark of Com pili en &. SlructuTel. lnc. 

0 1994 Computers & Structures, lnc . 
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