


DESIGN DECK DATA SHEET #20 

STEEL DECK, INC.-

METRIC IS COMING! 
Soon it will be required that all federal jobs use international units. UNITED STEEL DECK, INC. will 

publish a complete metric deck catalog early in 1994. If you want a copy of this new publication send us 

your request and we will mail a copy as soon as it is available. In the meantime we hope you find this 

load table for B (wide rib) roof deck useful. 

38
L I r 64 GAGE THICKNESS 

B mm 

I~ ,,,oj ~ 
22 0.749 232 

760 COVERAGE (830) 
20 0.909 301 

915 COVERAGE (836) 
18 1.204 4 23 

16 1.519 546 

TYPE II. III . 11 .\ . HI \ 
Unifornl Total Load (Dead + Live). kPa 

Span Gage Span, mm 
Type 1500 1650 1800 1950 2100 2250 2400 2550 

22 5.0 3.8 3.1 2.5 
Single 20 6.3 4.8 3.8 3.1 2.6 2.2 

18 8.7 6.6 5.2 4.2 3.5 2.9 2.1 1.9 
16 11 .0 8.4 6.6 5.3 4.3 3.6 3.1 2.6 
22 5.2 4.3 3.6 3.1 2.7 

Double 20 6.7 5.6 4.7 4.0 3.5 3.0 2.7 2.4 
18 9.3 7.7 6.5 5.5 4.8 4.2 3.7 3.3 
16 11 .6 9.6 8. 1 6.9 6.0 5.2 4.6 4.1 
22 6.4 5.3 4.5 3.8 3.3 2.9 

Triple 20 8.3 6.9 5.8 5.0 4.3 3.7 3.1 2.7 
18 11 .5 9.6 8.1 6.9 6.0 5.0 4.2 3.6 
16 14.4 12.0 10.1 8.6 7.5 6.4 5.) 4.5 

Loads shown in italics are controlled by L/240 deOcclioll . Dead load is a sumed 10 be 0.48 kPa. 
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NICHOLAS J. BOURAS. INC. 
PO BOX 662.475 SPRINGFIELD AVE. 
SUMMIT. NEW IERSEY 07902-066219081277-1617 
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Sp Sn 
mm3/mm 

10.2 10.7 

13.4 14.0 

18.3 

23.7 

2700 2850 

2.3 2.0 

2.9 2.6 
3.6 3.3 

3.1 2.7 
3.9 3.4 



• HISTAA® 'truss girders 

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

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

Structural Engineer: TIle Au,tin Company. Seattle. WA. 
Steel FabricatorlEreclOr : The Herric~ Corp .. Ple'3nton. CA. 

Contractor : The Au,ti n Company. Seattle. WA. 
O"ner: The Boeing Company. Seatt le. WA. 

D~-----------------------------------------------------------------~ 

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

Ava ilable 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. 

1I 1STAR'~ .\ .. rc~l\lcn.'cJ 1r.1(.k · nl;ir~ III ARBllJ 

For complete infonnation, availability and literature, contact r Old. RB J " Inc., 825 Third Ave., 
New York, NY 10022. (212) 486-9890, FAX (212) 355-2159. In Canada: fradeAR1U D Canada, 
Inc.,39O Brant Street, Suite 300, Burlington, Ontario L7R 4J4. (416) 634-1400, FAX (416) 634-3536 
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STAAD - III / ISDS Release 19.0 
. Introducing Concurrent Engineering to Structural Software 

,..------ What's New? --------, 
• Concurrent Gra phics User Interface: 

A Milestone in Computerized 
Structural Engineering 

BUild the model, Periorm AnalysislOesign, Review results, 
and Generate Reports concurrently 

• State-ol-the-art Report Generator 

• New Advanced Analysis/Des ign Facilitie s : 
Tension Only Members 
Finite Element Release Specs 
Inclined Supports 
Harmonic Time History Load Generator 

• Adva nced Automatic Element Mesh Gene rator 

• On-scree n e rror display with on-line editing 

• Live on-screen a nalys is/design s tatus dis play 

• Full-scale PC a nd Workstation version including: 
SUN , HP, DEC, SGI, IBM Rise implementation. 

STA A D-IIlIIS DS Release 19.0 , from Resea rch 
Engineers, In c. represent s a mil estone in 
Co mputerized Structural Eng ineering . Built around 
a new Co ncurrent Graphics User Interface, the new 
release allows you si multaneous on-screen access 
to a ll fac iliti es. 

Build your model, veri fy it g raphica ll y, perform 
anal ys is/des ign, rev iew th e results, sort/search the 
data to create a report - all within the sa me 
graphics based environment. Thi s "concurrent 
enginee ring" approach coupl ed with a live 
relational database, enh ances th e producti vity of 
your design office to a leve l neve r wi tnessed before. 

STAAD-lIl/ ISDS - fro m Research Engineers - is an acknowledged world leader in structural 
software. Whether it is finite element techno logy or soph isti cated dynami c analysis or CAD 
integration, Research Engineers had always been at the forefront of innovation . STAAD-II I1ISDS 
has been consistently ranked # 1 by all major industry surveys including ENRlMcG RAW-Hili survey. 

With over 10,000 installations, more than 30,000 engineers worldwide rely on STAA D-II I1ISDS as 
their everyday companion in the design office . • ' " Research Eng,"neer.s Inc 1570 N. Batavia Street, Orange . CA 92667 

.. .' , . Tet: (714) 974-2500 Fax: (714) 974·4771 Toll Free: (800) FOR-RESE 

• USA • UK • GERMANY • FRANCE • CANADA • NORWAY • tNDtA • JAPAN • KOREA 

--- - - - -- - - -
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T o R A L 

Modern Steel 
Design 

D
uring the past few mOJllh,. AISC ha, been bUlling with acti vity. Lme 
la!-.t year fealUred the introduction of H new phone/fax service (hal nllows 
de~ ign and constructi on professionals to qu ickly and easil y request 

information on AISC publications and soft ware Uu>! call 800-64-1-2400). Ne" 
came the rclea'ic of a Parametric Bay Studie\ computer program that provides 
reluti vc cost inform ati on on more th an 1.400 composite beam and girder 
de,ign, on one IBM-compatible 3.5-inch di, kette (to order a copy of the $50 
program. call 3 121670-2400). And thi, month mark, the announcement of a new 
edition of the Manual of Steel Con, tructi on- Load and Re,i, tance Factor 
Design. 

When the lirst LRFD Specificat ion wa, introduccd in 1986. few designer; 
look much nOlice---despite the ract that in many in,rallces using LRFD can 
reduce steel costs by as much as 10% and despite the fact that. quite simply. 
LRFD is a more rational design mcthod than ASD. Increa, ingly. however. 
designers are beginning to uti lize LRFD. And more important ly. the engineer-

• 

ing community continues to recogni7c that LRFD is the ruture of steel design. 
Toda y. all maj o r s tructural en g in ee ring prog rams at U.S. co lleges and . 
Uni versities teach LRFD. and many all but ignore ASD. 

Due 10 the larger amount of inform,llion provided in the ncw Manual. the 
Second Edition ha~ been split into 1\1,,0 volumcs. 

Volume I (structural members. spec ifi c ation~ ~tI1d codes) contains the shape 
and mcmber design informat ion that ha!'l been the hallmark of A ISC manuals 
si nce 1927. The new Specification incorporate!'l all of the changes garnered 
from 'even years of practical experience working wi th LRFD including. of 
course. the 1993 AISC Specifi ca tion for Structural Steel Buildings. In addition. 
there are two substantial imprO\cments over the FirM Ed ition. "Es~cntial s of 
LRFD" is an introduction to and simplified adaptation of the Spec ification. 
And. by popular demand. the Manual now includes Uniform Load Tables for 
LRFD. 

Volume II (connections) cont3ins-and more importuntly. updatc'l-all the 
dc~ i g n inrormation previously presented in the "connections" portion of the 
Fir" Edition. along with the information presented in ,everal other AISC publi­
cations. including "LRFD of Simple Shear Connection," and "Manual of Steel 
Construction-Volume 11 Connections (ASD/LRFD)." The volume contain s a 
weahh of informmion on simple ShC;Jf connection)), PH moment connections. 
FR moment connections, diagona l bracing connection~ . and beam bearing plmes 
and column base plates. 

Together. the two Volumes offer more than 2.000 pages of technica l data. 
Each volume costs $72 ($54 for AISC members). The two- \ olume 'ct sell ' for 
$ 132 ($99 for AISC mernber..). An order form i; printed on page 8 of thi . issue. 
or you can call (3 12) 670-2400 ext. -133. 

Steel stands for the future. SM 

• 
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How to get 
from here 

\ -
Estimating Module 

to here. 

Engineering. Analysis 
and Design Module 

I 

Detailing Module 

Production Control 
Module 

• ~ I I . 

I" ~ I " . ,. '. 
Idll 

C~t Interrace 
Module 

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. 

DESIGN 
DATA 
"First in ... software. solutions. service" 

402-476-8278 or 1-800-443-0782 
IqQ! ~ Om Corp:IntlfWl 



LRFD 
STEEL DESIGN FOR NOW AND INTO THE 21 ST CENTURY 

Volume I 
• New 1993 AISC 

Specification 
• Essentials of 

LRFD for 
Simplified 
Design 

• Uniform Load 
Tables 

• Latest 
Information 
on Member 
Design 

2-VOLUME 
SET 

ONLY $132 
(AISC 

MEMBERS: $99) 

Volume II 
• 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 LAFD Manual of Steel Construction 

FIRST NAME LAST NAME (Please prmt) 

COMPANY 

STREET ADDRESS 

CITY/S1 ATE/ZIP 

COUNTRY t-JD""A7'::YT"'IM'::Ec:P-:-cHO::cN'C:E----

_ Copies of Volume I and II 
_ Copies 01 Volume I only 
_ Copies of Volume II only 

Check enclosed 
_ Charge 10 _ Visa 

PHONE ORDERS 

(312) 670·2400 EXT. 433 
FAX ORDERS 

(312) 670·5403 

Mastercard 
Card#· ____________ _ 
Expires. ____________ _ 
Signature ___________ _ 

Add $5.00 UPS Shipping lor each set : add $2.50 for each 
additional set. CA, IL. NY add sales tax . Foreign orders 
add t 0% of order or $t 0.00 minimum. 

RETURN TO: AISC LRFD MANUAL, PO BOX 806276, CHICAGO, IL 60680·4124 

• 
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Steel Interchange 
Sttel Interrhange is an open forum for Modf'rn Steel 

ConstructIon readers to exchange useful and practicsl profea· 
810nal Ideas and mfonnation on all phases of steel building and 
bridge construction Opinions and suggestions arc welcome on 
any subJcct 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 ume, f~l 
free to respond to ony of the questions that. you have read here. 
Please send them to: 

teel Interchange 
Modern Steel Construction 

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

The following responses from previ­
ous Steel Interchange columns have 
been received: 

orne Building Codes permit a r eduction in 
NDT for welders with less than a 5'1 rejection 
rate. How big a sample is used to get the 5'70? 

The 1991 Uniform Building Code section 
27111k) states that all complete penetration 
groove welds shall be tested lOOt} by ultra· 

sonic or radiography. However, with approval of 
the building official and the engineer responsible, 
lhe testing can be reduced to 25'k of those welds. 
This reduction is based on a 5'k or less reject rate 
for the welder. The reject rate is based on the test 
results of 40 or more welds. 

Formula: 
reject rate = (number of rejects) / (number 

of welds) 

Example: Welder has completed 25 girders with 
top and bottom flanges groove welded to column. 
Welder has 2 rejects. 

reject rate = 2 rejects / 50 welds 
=4% 

Reject rate is less than 5'k, thereby permitting 
the testing of only II! of that individuals welds. 
Three rejects out of 5u welds would have required 
the 100q. testing to continue until the ratio 
improved. 

Adrian L. h errill 
Twining Lab.~ 
Lang Beach, CA 

Answers andlor questions should be typewnllen and double­
spaced. Submittals thoL have been prepared by word-proceSbing 
are appreciated on computer diskette (e ither 8S 0 Wordperfect 
fil e or in ASC II forman 

The opinions expressed in Sleel l nterchoflge do not necessar­
ily represent on official position of the Amencan Instilut(' of 
Steel Construction, Inc. and hove not been reviewed. It 18 recog­
nized thal the design of structures is within the scope and 
expertise of 0 competent licensed structural e nglO~r. archu.ect. 
or other licensed profcssionru for the application of prinCipal, to 
a particular structure. 

Information on ordering AISC publications mentioned In 
this article can be obtained by calling AJSC at 3t2l670-24oo ext. 
433. 

When was the Vierendeel truss first uti ­
lized, why was it named, and for what contri­
butions to structural engineering was helshe 
r ecognized? 

We have always been interested in the 
Vierendeel type truss but have not used 
them except to a very limited degree. 

Before the advent of the persona l com puter, 
analysis involved too may time intensive hand cal­
culations. 

I remembered one of myoid college textbooks by 
L.E. Grinter (Theory of Modem teel Structures, 
Volume ll) where he states: 

"A. Vierendeel, formerly a professor at the 
University of Lou va in , Belgium . Vierendeel or 
open-web trusses have been recently introduced 
into America ... " 

This was a 1937 Macmillan Company publica­
tion and the method of analysis proposed was far 
from accurate but served the purpose. Deflections 
could b considerably more than expected. 

Lloyd W. Abbott, P.E. 
Lloyd W. Abbott, Consulting Engineer 
Tulsa, OK 

Can an existing steel beam and concrete 
slab be made to work togethcr in composite 
action by adding studs to the steel through 
cored boles? are there any special considera­
tions? 

The answer to this question is an emphatic 
yes. One of the most economical methods to 
provide for the increased live load capacity of 

an existing steel beam, that supports a concrete 
floor system, is to attach headed studs to the top 
flange so that t he slab is engaged for composite 
action of the entire cross section. 

Typically, holes a re cored along the centerline of 
the beam at a predetermined spac ing. The hol es 
must have a diameter suffici ent enough to allow 
for the field installation of the studs and placement 

Modern teel Construction I March 1994 9 
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Steel Interchange 
of the surrounding grout. Proper preparation of the 
hol e prior to g routing and the u se of a 
high-strength, non-shrink cementitious product to 
refill the hole is essential to the longterm service­
abi Jjty of this type of strengthening program. 

The analysis of this type of beam is no ilifferent 
than that used for new unshored composite con­
struction. Care should be taken however, when cal­
culating the initial stress levels of the bare steel 
section to include a ll existing superimposed dead 
loads that might be present within the contributo­
ry area of the beam. Depending on the s ize of the 
steel member, the existing framing conilitions and 
the additional live load requirements, it is some­
times necessary to insta ll a cover plate on the bot­
tom n ange of the beam in order to sati s fy the 
req uirements of the new loading criteria. 

D. Matthew Stuart, P.E. 
Mobile, AL 

Due to some clearance requirement, a 
frame has the configuration shown. For 
out-of-plane buckling, what will be the 
unbraced lengths for members a, h , and c for 
diffe r ent conditions? 

The stability prob lem posed by the kinked 
brace can be simplified if the entire joint, 
includ ing member c, is fixed. The out-of-plane 

bending stiffness can be analyzed as a plane tripod 
by distJibuting the out-of-plane load to three sup­
ports and calcul a ting the denection at the joint, 
providing the effective measure of stiffness. Note 
that by fixing the end connection of c, the reliance 
of torsion in a and b in resisting the out-of-plane 

10 I Modern Steel Construction I March 1994 

load is e limin ated, i.e. the torsion has largely • 
become a bending moment in c. 

John Vasko, P.E. 
Foster Wheeler Energy Corp. 
Clinton, N.J. 

New Questions 

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

If you have an answer or suggestion please send 
it to th e Steel Interchange Editor, Modern Steel 
Construction, One East Wacker Dr ., Suite 3100, 
Chicago, IL 60601-200l. 

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. 

The u se of channel sections or other light 
weight narrow flange sections as girts sup­
porting non-bearing exteriOl' wall assemblies 
against wind load is common practice. How is 
lateral instability of the uns upporte d com­
pression flange accounted for when the wall 
is subject to outward pressUl'e due to suction 
at the leeward face of t h e building? These 
outward forces are equal to or greater than 
the inward forces. 

James C. Peterson, P.E. 
McLaren Peterson Associates, Inc. 
SeaUle, WA 

Under the ASD design specification, how is 
the maximum unbraced length (L) of a struc­
tural tee beam to be d e termine d if the tee 
stem is in compression? How is the allowable 
flexural stress to be calculated if the 
unbraced length exceeds this limit? 

Paul DeArment, P.E. 
Howard C. Dutzi & Associates, Inc. 
Colorado Springs, CO 

Serviceability is a paJ·ticular concern for 
crane systems in industrial buildings but is 
not clearly covered in the standard code lit­
erature. What are d eflec tion limits for crane 
runway systems? 

• 

• 
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LRFD Revisited 
Steel design will be advanced 

to a new level this month 
when AISC introduces the 

2nd Edition Load and Resistance 
Factor Design Manual of Steel 
Construction. The new Manual 
improves on the First Edition , 
both in content and organization 
(see ad on page 8 for ordering 
information). 

New Specification 

The 1993 AISC Specification 
for Structural Steel Buildings is 
the latest and most complete 
structural steel design specifica­
tion ever produced by A1SC, 
according to Charles Carter, 
AlSC staff engineer-structures. 
"Key chapters have been aug­
mented to give more in-depth 
and broader coverage of the 
design strength of structural 
steel members and connections," 
he stated. "You will find this 
revision to be a complete and 
comprehensive resource; not. just 
an update-a thorough improve­
ment." 

Major changes include: 
Alternative fillet weld design 

strength procedures now account 
for the increased strength of 
transversely loaded fillet welds, 
result.ing in an increase in 
design strength of up to 50'Jt. 

Reorganization and expan­
sion of Chapters F (Beams and 
Other Flexural Members) and K 
(Concentrated Forces, Ponding, 
and Fatigue). 

The web crippling design 
provisions have been updated to 
reflect the latest research. 

Recommendations for the 
use of heavy rolled shapes and 
welded members made up of 
thick plates previously released 
as a supplement to the 
Specification have been incorpo­
rated into this revision. 

Specification provisions for 
slender web girders and unsym­
metrical members have been 
updated and improved. 

A new , more general and 
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accurate C
b 

equation for beam 
design has been incorporated. 

Provisions for the design of 
slip-critical joints at factored 
loads have been added. 

Information on the stability 
of unbraced frames has been 
reorganized and expanded. 

Specification provisions for 
built-up compression members 
have been revised and improved. 

Easy Reference 

The newest versions of several 
specifications and codes tradi­
tionally found in the Manual are 
included: 

The 1992 AISC Code of 
Standard Practice for Steel 
Buildings and Bridges 

The 1988 LRFD Specific­
ation for Structural Joints Using 
ASTM A325 or A490 Bolts 

The 1992 AISC Seismic 
Provisions for Structural Steel 
Buildings 

Additionally, a new specifica­
tion , the 1993 AISC Specific­
ation for LRFD of Single-Angle 
Members, makes its debut in this 
Manual. 

For ease of use, the almost 
2,000-page Manual has been pro­
duced as a two-volume set. 
Volume I contains all the shape 
information, member design 
information, and specifications 
and codes with which the steel 
industry has become familiar 
throughout the more-than-70-
year history of AlSC. Volume II 
contains all connection design 
information. Both volumes are 
thumb-indexed for handy refer­
ence. 

Integration Of Resources 

Volume II-Connections seam­
lessly integrates and updates 
several formerly separate AlSC 
publications on connection 
design: the "Connections" pa,·t of 
previous Manuals, LRFD of 
Simple Shear Connections, and 
the Manual of Steel Construc­
tion, Volume II-Connections, 

ASD 9th Ed.ILRFD 1st Ed., and 
Engineering for Steel 
Construction-A Sourcebook on 
Connections. 

Included in this complete and 
concise reference is information 
on: simple shear connections, 
partially restrained (PR) and 
fully restrained (FR) moment 
connections, shear and moment 
splices, diagonal bracing connec­
tions, beam bearing plates, and 
column base plates. It also 
includes numerous design aids 
and illustrative examples. 
Improvements include: 

Improved and expanded 
design aids for shear end-plate 
and single-plate connections as 
well as a new, more rational 
approach to tee connection 
design. 

New tables for eccentrically 
loaded bolt and weld groups with 
values tabulated at load angles 
of 0°, 15° , 30°, 45°, 60°, and 75°; 
additionally, the eccentrically 
loaded weld group tables have 
been updated to incorporate the 
new alternative fillet we ld 
design strength provision result­
ing in typical strength increases 
of 1O'k to 30t;!-. 

New design aids for bolted 
connections include slip-critical 
joint design strengths for com­
parison with factored loads. 

Improved block shear rup­
ture design aids. 

Expanded coverage of par­
tially restrained (PR) moment 
connections. 

Expanded, more complete, 
and more logical treatment of 
fully restrained (FR) moment 
connections as well as transverse 
stiffener and doubler plate 
design. 

Further refinement of treat­
ment of diagonal bracing connec­
tions and the Uniform Force 
Method. 

Current Shapes 

The most current design aids, 
CONTINUED ON PAGE 14 

• 

• 

• 
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dimen s ions , properties and 
shape availability have been 
incorporated into the new 
Manual. All the traditional 
design aids (and the many new 
ones ) have been updated to 
reflect today's shape series with 
nominal member depths through 
44". 

User Friendly 

A new section, Part 
2-Essentia ls of LRFD, serves as 
an introduction to and simplified 
adaptation of the 1993 AISC 
Specification for Structural Steel 
Buildings. The addition of this 
information makes it easier than 
ever before for experienced engi­
neers who are extensively famil­
iar with previous AISC Manuals 
and Specifications to e levate 
themselves to the next level of 
excellence in structural steel 
design. Also, for those engineers 
unfamiliar with LRFD or steel 
design in general, this section 
serves as a thorough and under-

E E L N E 

standable primer on LRFD. 

Uniform Load Tables 

In response to numerous 
requests, for the first time, 
Uniform Load Tables are includ­
ed with the LRFD Manual. 

Steel Resource Directory 

Included in Volume II is a list­
ing of nearly 90 private and non­
government re lated organiza­
tions, federa l and state 
government and related agen­
cies, and foreign organizations. 
Many organizations have provid­
ed statements which identify 
their purpose, services, and 
products to speed your search for 
answers. Addresses, telephone 
numbers and fax numbers are 
listed for all organizations. 

WbyLRFD? 

LRFD directly accounts for 
the variability of both the 
strength of the steel structure 
and the loads on the steel struc-

w s 
ture. Thus , LRFD resu lts in a • 
nearly uniform factor of safety in 
every structure. ASD cannot 
account for loading variability 
and uniform structural reliabili-
ty is therefore an impossibility 
with the older ASD procedures. 
Therefore, LRFD provides for 
uniform reliability, economy and 
a logical, straightfoward design. 

STEEL CALENDAR 

A n introd uction to the new 
1993 LRFD Specification 
will high light a new four­

part seminar series from AISC 
Marketing, I nc . I nnovative 
Practices In Structural Steel also 
will provide information on 
state-of-the-art structura l steel 
design software, the latest 
NEHRP Seismic Regulations, 
and a review of semi-rigid com­
posite connections. 

WHEN YOU BUY ST. LOUIS, 
YOU BUY AMERICAN! 

Registered Head Markings on all 
structural and machine bolts: 

©325 W " A325 

~ 

A·325 A·325 
Type 1 Type 3 

A·307·A A-«9 A·307.B 

AND YOU GET: • FULL TRACEABILITY 
• LOT CONTROL 

• CERTIFICATIONS 

Products from '12"-3" diameter include: 

SQUARE 
MACHINE 

COUNTERSUNK 

BUTTON 
HEAD 

ST. LOUIS SCREW & BOLT COMPANY 

Vi 
.,.". 

~
"I INDUSTRIAl. 
U J 0 FAsrtO;NI!RS o ,lUST/TUrri 

6900 N. Broadway. St. Louis, MO 63147 
(314) 389-7500 • 1-800-237-7059 • Fax (314) 389-7510 
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• The seven-hour, four-part NORTHEAST 
seminar costs $90 ($75 for A1SC Nt>w York 4/ 14 

members), including dinner. The Albany 911 J 

lecture has a CEU value of Rochester 9/14 

O.4.For more information, ca ll SOUTHWEST 
3121670-2400. K.ln~as CIty 3/10 

5.10 Antonio 3/15 
1994 Seminar Dates & locat ions Dalla!. 4/19 
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WEST Oklahoma City 9/8 

S.tn DIt').:o 3/17 
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Seallie 9127 Birmingham 5/J 
S.lll L.1~e City 9129 Allanla 9/20 
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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 

E w s 

Other upcoming events 
related to the steel indus­
try include: 

• Ma r ch 15 in New York 
City-Presentation on " Re­
search and Pra ctice in emi­
Rigid , Composite Conn ­
ec tion s ." Sponsored by Steel 
Institute of New York and AI C. 
For more information, call : 
2121697-5553. 

• March 15 in Boston-T _R_ 
Higgins lecture on partially­
res traine d connections . Fo r 
more information, call: Irma 
Gabra at 617/951-6464. 

• May 18-20 in Pillsburgh­
National Steel Constru c tion 
Confer en ce. More than 20 sem­
inars, technical sessions and 
workshops plus a 100-booth 
exhibition of steel-related prod­
ucts. For more information, con­
tact: AlSC at 3121670-2400. 

New Automated 
Drawing Log 
Tracks draWings. 

revisions, a nd 
transm,nals 

Only $299°O ~;a,.. 
Ask for a free 

demo disk 

~o. Box 19220, Roanoke, VA 24019 
• (703)362-911 8 Automated Beam & Column Detailing 

(800J776-9118 Call for a FREE demo disk! 
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The 
developers of 

a mall in 
suburban 
Atlanta 

are counting 
on the 

center's 
stylish design 

to help 
entice 

customers 

• 

• 

• 



• 

• 
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To experience the full 
impact of the wondrous 
design of the North Point 

Mall in Alpharetta, GA, go there 
after the sun has set. The first 
thing to catch your eye as you 
approach the shopping center 20 
miles north of Atlanta is a series 
of tall masts , each artfully lit, 
rising from the center of the 
structure. ext, your eye travels 
to the glowing glass pyramids 
spaced about the top of the mall, 
and then on to light emerging 
from the angled skylights run­
ning along the top of the center's 
spine. And finally, as you near 
the main entrance to the center, 
is a large glass wall revealing a 
spinning carousel filled with 
happy children and perhaps 
some equally happy parents. 

"We wanted to create a dra­
matic roofscape to attract atten­
tion," explained Edward Noland, 
project designer with 
ELS/Elbasani & Logan 
Architects , Berkeley, CA. "As 
you approach the center, you can 
see that there's activity inside." 

ELS is a 55-person firm 
founded in 1967 . They're best 
known for their retail work 
(ranging from the fabulous 
Grand Avenue Mall in 
Milwaukee to a current project 
in Singapore) and many of their 

Photos opposite alld top by ROil Rizzo / Creative Sources; photos 
above alld a.bove left courtesy of ELS / Elbasalli & Logan Architects. 
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A Quick Quiz 
For Structural Engineers 
The more 0 computer progrom costs, the 
better it is. 

TRUE FALSE 

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

TRUE FALSE 

Structural engineering software can never 
be fun to use. 

TRUE FALSE 

If you answered TRUE to any of the above, or you would like to know more 
about a truly innovative sottwore progrom, call us! 

.... 
. ,," 
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-
rl--

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

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

projects are noteworthy for the 
designer's attention to detail. 
North Point Mall is no exception. • 

The precise design begins 
with the curved glass canopies 
above the mall 's entrances . 
"They were designed by Jeffrey 
Zieba (a project designer at ELS) 
to be reminiscent of a Paris 
metro stop /' according to 
Noland. "They not only mark the 
entrance to the building but also 
serve as a rain shelter for people 
waiting for a bus or to be picked 
up ." The structure under the 
entirely glass-covered canopies is 
framed with radiating sloping 
trusses . Truss top chords are 
4-in.-diameter pipe and bottom 
chords are 3-in.-diameter pipe. 
All web members consist of 
'/ -in. - and l-in .-diameter rods . 
T~e entry canopies are hung by 
3/ ,-in. -diameter rods from free 
standing "column clusters" made 
up of structural tubes. 

The attention to details con­
tinue with the design of the cen­
ter's configuration. "Part of the 
basic layout was dictated by 
what the developer (Homart • 
Development Co. , Chicago) 
likes ," Noland said. "There's a 
tremendous conce rn for sight-
lines. You want to be able to see 
as many storefronts as possible, 
but you don't want just a 
straight corridor. That would be 
overwhelming since the mall is 
six blocks long." ELS' solution 
was to slightly skew the main 
corridors around a series of inte-
rior courts, each topped with a 
glass pyramid. "As you begin to 
turn a corner, you still see a con­
tinuous progression of shops," he 
said. 

The mall has two levels, and 
several techniques were used to 
entice customers to the second 
level. The primary technique 
was to slope the parking lot, so 
that two of the mall 's entrances 
are on the main floor, whil the 
other two are on the upper floor. 
"We also tried to make all of the 
vertical transportation elements 
interesting- something that peo-
ple would want to ride on, " • 
Noland said. For example , the 
elevators have glass walls on 



• 

• 

• 

three sides and a glass roof. The 
structure holding up the rails is 
made of tube sections and a pul­
ley and counterweights were 
installed to create a moveable 
sculpture. The sculptural aspect 
was further enhanced by hiring 
an artist to design different 
shaped counterweights for each 
elevator. In addition, the interior 
workings of the escalators were 
left visible. To further entice cus­
tomers to the second level, the 
food court was located there. 

Exposed tructure 

The inside of the structure is 
as visually exciting as the out­
side, in part because the struc­
ture was left exposed, but also 
because the glass clerestories 
afford a close-up view of the tall 
masts that attract so much 
attention from the outside. 

The masts are 1O-in. diameter 
tubes supported by 
high-strength Dywidag thread­
bare cables, according to Anne 
Piazza, P.E., a principal with 
L.A. Fuess Partners Engineers, 
Dallas. "The cables splay diago­
nally in both directions from the 
top of column clusters that reach 
S3-fl.. in height at the tip and are 
45-fl. on center. Horizontal forces 
imposed by the cables at the top 
of the column clusters are resist­
ed by cables that fan out to the 
flat roof structure. Custom made 
clevises were fabricated to con­
nect the cables to the column 
clusters:' 

Exposing the structure was 
part of the designer's plan to at 
once relate back to the laciness 
of 19th century and to look 
ahead to the 1996 Olympics in 
Atlanta, according to Barry 
Elbasani, FALA, a principal with 
ELS. "The design is in the spirit 
of what Atlanta will become and 
we wanted to contrast the old 
with the new. And we decided to 
use the structure to present the 
messag ," 

Added Noland: "Instead of 
covering up the structure, we 
celebrated it. We wanted to keep 
the structure light in appearance 
and to create a romantic feel. We 
wanted to create a lacy, 19th 

FRONT VIE W AXONOJ£TR I C 
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RAMSTEEL 
Asks: "How 
Much Time Do 
You Spend On 
These Tasks?" 

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

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

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

• Preparing 
calculations and 
creating framing 
plans. 

_~ 1,J M 

3D-DAY TRIAL AVAILABLE 

DES CON 
DESIGNS AND DETAILS 
STEEL CONNECTIONS 

FOR A FREE DEMO DtSK 
CAll OR WAITE TO 

OMNITECH ASSOCIATES 
P.O. BOX 7581 

BERKELEY, CA 94707 
(510) 658-8328 
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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 

Instant Steel 
Information 

Info on steel publications and 
software is only a phone call 
away with A1SCs new 
Information Fax Line. 

Simply call 1-800-644-2400 
from any pushbutton phone. 

By following the brief instruc­
tions and pressing just a few 
buttons on your phone, you can 
request informalion on: 
Manuals & Supplements; 
Specifications & Codes; 
Design Guides; Technical & 
Fabricator Publications: 
Conference Proceedings; and 
AISC Software. 

CALL: 

1-800-644-2400 

century-looking roof system, like 
a 19th century railroad station. 
But we wanted to do it with 
modern materials." 

To capture that look, t he 
designer used a king post truss 
system. "The typical arcade sec-

• 

tion consists of a steeply pitched 
asymmetrical gabled roof," • 
Piazza said. "The southern side 
of the ridge is framed with dou-
ble king post trusses at 15-ft. on 
center that support metal studs 
and roof deck." The X-bridging 
between the trusses consists of 
3/.-in. diameter rods and matches 
the trusses bottom chord and 
web members giving the other-
wise planar trusses a three 
dimensional component. The 
northern side of the ridge is 
framed with 6-in. diameter pipe 
at 15-ft. on center that supports 
a continuous skylight. 

Spaced along the arcade are a 
series of courts, the largest of 
which is the lOO-ft. square cen-
ter court, which is topped by a 
stepped pyramid that reaches a 
height of 95-ft. above the ground 
floor and supported on twelve 
"column clusters" that consist of 
three 8-in.-diameter pipes inter­
mittently connected by 
3-in.-diameter pipes. "The struc-
ture is comprised of an intricate 
combination of pipe truss tension • 
and compression rings, with king 
post trusses on the s loped sur-



• 

• 

AXONOM( TRIC - FROM ABOVE ROOF LEVEL 

faces," Piazza said. ""The top 
portion of the pyramid has sky­
lights, but the majority of the 
roof surface is metal decking." 
Because the structure is com­
pletely exposed on the inside , 
3-in. metal roof deck was used to 
allow wide truss spacing, and 
pipe sections were used as top 
chord members for uniformity of 
design throughout the facility. 
The 3D analysis and design was 
accomplished using lntergraph's 
Micasplus software package. 

"To make the structure seem 
as lightweight as possible, we 

rotated the pyramid 45 degrees, 
which resulted in the four trian­
gular corners being left open," 
Noland exp lained. "We put 
clerestory windows in those 
areas so that when the sun 
shines through there is an ill u­
sion created of no roof." The 
light , almost transparent 
appearance was enhanced by the 
use of small diameter rods for a ll 
tension members and small pipe 
sections for the relatively few 
members in compression. Rod 
members are connected with cle­
vises at each end. Two smaller 
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architectural projects or for 
unique applications. chances are. 
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2D and 3D Finite Element 
Structural Analysis Program 

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

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

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

writes but also reads .DXF-files 
for/from CAD systems. 

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

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

A new addition to the Design Advisor family: 

FLOOR VIBRA TIONS 
An Ex pert System to Help the Des igner 

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

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

Wiss-Parmelee - - - - - - - - - - - - - . Office/Residential Environments 

Canadian Standards Association - - - - - Walking Vibrations 

Ellingwood and Tallin - - - - - - - - - - Commercial Environments 

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

All FLOOR FRAMING Hot Rolled Sect lons.Jolsts. and Bullt·up 

Graphics Display 

Default Tables for Jobs or as Standard 
Expert Advice for All Input and Interpretation 

Just Press IF1J 
To order send P.O., check or money order for $250 plus $ 10 S&H to: 

Voice: (703) 731-3330 

Structural Engineers Inc. 
537 Wisteria Drive 
Radford VA 24141 

FAX: (703) 639-0713 

Site licenses are available 
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but similar court roof structures 
are located near each end of the 
mall. • 

The center of the second floor 
arcade is left open to expose a 
view of both the upper level 
shopping and t he roof skylights 
to shoppers on t h e first n oor . 
Eight bridges s pan the 30-ft. 
between t h e nort h a nd south 
sides of the upper level, with the 
bridges' design r e fl ecting the 
design of the arcade roof. 
"Doubl e king-post trusses on 
each side or the bridges keep the 
profile light with 6-in.-deep wide 
fl ange top chords," Piazza said. 

Lateral Loads 

The structural design criteria 
for Alph aretta include zo n e 2 
ea rthqu ake and 80 mph wind 
loads. Lateral bracing consists 
primaril y of di agona l an d 
chevron pipe braces located in 
perimeter a nd tenant separation 
wall s. 

U pper level tenant areas a re 
framed with conventional light­
weight co ncrete s lab on stee l 
form work, supported by steel bar • 
joists, joi st g irde rs a nd wide 
fl ange gi rders. The flat roofs over 
the tenant a reas a re framed with 
bar joists a nd joist gi rd ers with 
22 gauge roof deck. Typical bays 
were 30-ft. by 30-ft. 

General contractor on the pro­
ject was Hardin Construction 
Group, Atlanta. Structural steel 
fabricators on the project wer'e 
AISC-members Universal Steel, 
In c . and Stee l Serv ice 
Corporation. Erectors were 
H a bersham Erectors a nd Dixie 
Erectors. The s hoppin g m a ll 
incl udes 600,000 sq. ft. of gross 
building a rea on two levels, plus 
five department sto re anch ors, 
bringing the total to a pproxi­
mately 1,400,000 sq. ft. 

The finishing touch on the 
mall is undoubtedly the carousel 
located in the center court. 
"Shopping center developers are 
starting to includ e entertain-
ment as a draw," Noland 
expla ined. "If the archi tecture of • 
the center is exciting, it sticks in 
people's minds and ma kes them 
want to come back." 
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e~ Djd Tim win 
the lottery?" 

\ 

~{" He just gothls 
Safety Group 
l1"ogrdll1 dividend 
check from eM." 

/ 

Recently, CNA distributed $2,087,893 to participating 
AISC members in the Safety Group Dividend Program. 

Through the combined safety efforts of the 
American Institute of Steel Construction, CNA and 
plan participanlS, losses have been kept low. This 
resulted in a dividend * which was shared by partid­
panlS in AlSO; Safety Group Dividend Program for Ule 
1991-1992 policy year. 

If }Uur insurance carrier isn't paying}Uu a dividend, 
tak advantage of our comprehensive plan designed 
especially for structural steel fabricators. Call C A at 
1-800-CNA-6241. 

'Sak", "'1lIPdr\'ldm(b...n~., 1nQ5I ......... _dltnUf'd t"'I "",80-.1 (II 
~1OrSafl"'c;anr .. be~ 

CNA INSURANCE WORKING HARDER FOR YOU,-

C'NA 
For All the Commitment. You Make-



Moment connections 
provided both open spaces 

uninterrupted by lateral 
bracing and the structural 

stability desired 
• •• In a seismic zone 
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By Mario LaGuardia, AlA, 
and Nabih Youssef, S.E. 

The cha llenge of design ing a 
se is mi c s tru cture for a 
la rge depa rtment s tore is 

to come up with a nexible fram· 
ing confi gurati on th a t is con· 
du cive to th e eve r ·ch a n g in g 
need s of r e tail planning a nd 
interior design. 

Paramount in retailing is dra· 
matic open inte rior spaces tha t 
accommoda te exciting visua l di s­
pl ay a nd me rch a ndi s in g. 
However , braci ng systems typi­
cally used for structures in seis­
mic a reas impede the opportuni­
ty for cus tomers to pe rceive open 
space a nd therefore may disrupt 
th e ba la nce between visua l dis­
pl ay a nd s tru ctura ll y so und 
design . 

• 

• 

Framing and eismi c require- • 
me nts direc tly imp ac t ed th e 
ove ra ll des ig n o f th e 



• 

• 
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2SS.000-sq.-ft. Bullock's depart­
ment store in Burbank, CA, the 
first Bullock's to be designed and 
built under R.H. Macy & Co.'s 
corporate flag. The structure is 
steel framed throughout with 
composite steel beams and gird­
ers used for gravity framing and 
a lateral system consisting of 
ductile moment resisting frames. 

To meet the construction bud­
get and time parameters set 
forth under Macy guid lines, it 
was imperative to specify the 
framing requirements early in 
the design process. Much of the 
overall architecture and interior 
design planning rested on this 
critical decision. It's specification 
would direct the design develop­
ment, as well as help to control 
costs and lead-time for anticipat­
ed pre-purchased items, the bulk 
of which is interiors related. 

Central to Macy's design brief 
was the inclusion of their escala­
tor core and skylight, a trade­
mark in their mall anchor 
department stores. The build­
ing's structure would have to 
accommodate this central interi­
or theme. 

The traditional framing sys­
tems for similar retail structures 
typically uses diagonal chevron 
bracing. Since it provides an eco­
nomical and easily designed 
framing system. Although 
chevron systems can reliably 
protect life safety, they have 
been known to buckle during 
major earthquakes. Their 
greater stiffness magnifies build­
ing accelerations, which can 
result in increased damage to 
non-structural building compo­
nents, such as exterior masonry 
walls and cladding, ceilings and 
partitions. The potential to busi­
ness disruptions caused by dam­
ag to store contents, including 
merchandise, displays and goods 
stacked or shelved in stockrooms 
certainly had to be considered in 
the design of this structure. 

Moment Frame Provides 
bximum Flexibility 

Principal structural engi­
neers, Nabih Youssef & 
Associates, proposed using steel 

(Finished photos, opposite and following pages, by Steve 
McClelland. Construction photography courtesy of Brennan Beer 
Gorman Archilecls.) 
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moment frames as the primary 
seismic load resisting system , 
making a departure from the 
typical lateral design of large, 
multi-story retail stores normal­
ly found in Southern California. 

A mom e nt frame system's 
greater nexibility helps control 
the seismic accelerations to 
which the building is subjected. 
Furthermore, the moment frame 
has a more stable behavior in 
the po t-elastic range and there­
fore does not experience degrad­
ing behavior due to brace buck­
ling, as in stiffer systems. In 
addition , in a store with a foot­
print as large as Bullock's 
(254-ft. by 354-ft. , with floor 
spacing of 17 ",-fl. for the first 
two noors and 20-ft. between the 
third floor and roof) latera l 
resisting elements in the interior 
of the store were called for, and 
chevrons would have presented 
formidable space planning con-

straints. Conversely, moment 
frames presented almost no 
space planning problems, other 
than a s lightly larger than nor­
mal column and beam size. 

Careful optimization of the 
design , laking full advantage of 
state-of-the-art structu ral engi­
neering software, resulted in a 
structu ral design less costly than 
a comparab le traditionally 
designed building. Both static 
a nd dynamic models of the 
store's lateral system were devel-
oped using in-house software for 
preliminary two-dimensional 
models and more advanced 
three-dimensional models were 
created using ETABS from 
Computers & Structures, Inc. In 
addition, much of the detailed 
design of the lateral system also 

• 

• 

was accomp li s hed by in-house 
computer programs. Finally, the • 
system, using only conventional 
hori zo nta l and ve rtica l framing 
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members, sped erection, since 
cumbersome diagonal members 
were eliminated, a plus in a pro­
ject of this size. 

Sophisticated software also 
was utilized to provide maxi­
mum economy in the design of 
the Ooor framing system. Floor 
vibration concerns were fre­
quently the governing criteria 
for typical Ooor area member's 
design , but keeping the design 
consistent with the needs of a 
retail occupancy yielded signifi ­
cant cost savings. Furthermore, 
since this project had very specif­
ic construction schedule and 
design goals, structural design 
preceded space planning, so the 
exact location of high load occu­
pancies, such as stockrooms, was 
not completely settled. 

To avoid penalizing the build­
ing's structural design , full use 
of Load and Resistance Factor 
Design (LRFD ) provisions was 
made , resulting in final floor 
member sizes being nearly the 
same in potential stockroom 
locations and typical Ooor space. 
The RAMSTEEL program from 
Ram Analysis was used exten­
sively in optimizing the floor 
framing design , since checking 
routines for various code provi­
sions, including LRFD, are built 
into the program. In addition, 
the program offers a vibration 
analysis feature. 

These procedures for optimiz­
ing the design of the gravity and 
lateral systems led to an econom­
ical steel weight of 8.7 psf, com­
pared to an average of 9.5 to 10 
psf for similar projects. Beca use 
of mechanical ductwork restric­
tions, most of the girders were 
limited to WI8 sections. 
However, at the interior moment 
connections, W24xI3I columns 
and W27x94 girders were speci­
fied. Perimeter columns were 
W30 sections and typical gravity 
columns were W8x58 and 
WIOx54. Fabricator was AISC­
membe,' Riverside Steel. 

Project COOl'dination 

Bullock's was designed as the 
third anchor tenant of Media 
City Center, the retail compo­
nent of a major downtown rede­
velopment program developed by 
The Alexander Haagen Co., Inc., 
in partnership with the City of 
Burbank Community Redevelop­
ment Agency. 

Surrounded on two sides, it is 
adjacent to the mall and a park­
ing garage. Careful coordination 
between the other building con­
sultants was necessary to mini­
mize building separations, while 
remaining compliant with seis­
mic requirements for building 
separations. General contractor 
on th e project was HCB 
Contractors. 
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COMPUTER DETAILING CORPORATION 
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As the structural design of 
Bullock's was beginning, con­
struction documents for the adja- • 
cent parking garage were under 
production. To reduce costs, it 
was decided to share a founda-
tion between the two bwldings . 

One of the challenges on the 
job was to develop a method to 
allow stitT elements, such as the 
exterior cladding, to accommo­
date the building deformation 
potential of a relatively Oexible 
moment frame system. 

According to Christopher 
Richter, S.E., NY&A project 
structural engineer, "the exterior 
cladding, framed with a combi­
nation of steel studs and rein­
forced masonry, was anchored 
with out-of-plane support while 
isolating it from the in-plane lat­
eral movements of the struc­
ture." 

Architectural Considerations 

Brennan Beer Gormanl 
Architects' design partner, David 
Beer, saw the design of Bullock's 
evolve a s a tribute to Holly­
wood's most romantic and elabo- • 
rate stage sets of the 1920s and 
30s. Echoing the monumental 
nature of that era, the Art Deco 
facade provides a sense of play­
fulness in its use of colors, tex-
tures and light. 

The symmetrically designed 
and massive 375-ft.-wide facade 
is offset by four architecturally 
expressed steel frame towers ris­
ing to a maximum of 16-ft. above 
the roof. Accented by 
multi-tiered lighting piers inset 
into vertica l reveals, Bullock's 
presents a striking nighttime 
image. The structure is clad in 
polished brown and rose granite 
and stucco, accented by vertical 
metallic and glass grills. 

The main exterior lighting ele­
ment is indirect recessed lighting 
behind the tinted caJadon green 
glass and bronze decorative 
grilles, back-lit for greater 
drama. 

Macy's observed that Bullock's 
proximity to Hollywood would • 
create a ready-made market of 
television costume designers, 
production stylists and studio 
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executives. Therefore, the interi­
or design had to be as dramatic 
as the exterior . Macy's required 
an open design that would per­
mit a panoramic view to all 
departments without visua l 
obstruction. 

Wide ope n spaces, a bundant 
natura l light emanati ng from a 
soaring octagonal skylight above 
the esca lator core (8 Macy's 
trademark design statement ), 
complemented by custom­
designed interior lighting fix­
tures, interplay with the store's 
visual design and merchandising 
approach , enhancing t h e s hop­
ping experience of its customers. 

The moment frame provided 
the perfect so lu tion to Macy's 
interior design criteria, a llowing 
for the huge interiors and clear 
sightJines th roughout. Brennan 
Beer Gorman/ Architects was 
able to standa rdi ze interior mod­
ules to the 28-ft. bays situated 
around the alternating col umn 
sizes. These are the most effi­
cient bay sizes in retail and work 
well withjn a reasonable module 
for floor-to-floor height, as well 
as effective merchandising dis­
play. 

Mario LaGuardia, AlA , is a 
partner with Brennan Beer 
Gorman I Architects in New York 
and Nabih Youssef, S.E., is presi· 
dent of Nabih Youssef & 
Associates in Los Angeles. 

Curved and Straight 

Steel Bridge Girder 
design & analysis on your PC 

Integrated Grid Analysis & Girder Design 
Metric or English 

• Influence surface (grid) or influence line approach (grid or line girder} 
• Complex grid and roadway geometries, plate and box girders. rolled shapes 
• 1992 AASHTO Spec .• 1993 interims. 1993 Curved Girder Guide Spec. 
• Composite action control, fBtigue control, slab pour sequencing analysis 
• Excellent for the design or rating of curved and straight girder systems 

Available by le ase or license 
For more information, or a 30 -day trial , contact : 

MDX software 
Phone 

Your Steel with Albi Fireproofing. 
You chose to expose your structural steel because of its intrinsic aesthetics. I(s 
powerful.. . smooth ... hard ... even magnificent. Now, choose a fireproofing 
that accentuates these characteristics, and even surpasses most code 
requirements. 

Albi Clad is a thin, hammer-hard, smooth, intumescent mastic fireproof 
coating. It clings to the contours of steel and adds to your designs. Albi 
Duraspray is a cementitious magnesium oxychloride fireproof coating tha(. 
perfect for interior exposed steel in plants, garages and similar sites. With 
either A1bi, your steel can't look, nor your fireproofing work, any better. 

~~~~:a";;::~:n Alb-, n 
203/ 828-0571 ~ 

Division of 5tanChem, In<-
401 Berlin Street, East Berlin, a 06023 FAX: 203/B28-3297 TWX: 710-430-9066 
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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 
,"formation on the structural steel 
industry and will feature 

SESSION TOPICS INCLUDE: 

• Wo~d Trade Center ExplosIOn 
• Stada Roofs 
• DeSign lor Wind 
• Electro",c Data Transfer 
• BUlldng Innovabons 
• Ouallty Certllicatlon 
• 2nd Edlbon LRFD Manual 
• Safety 
• Hlgh·Strength Steel 
• BUlldng Retrofit 
• Blldge Construction 

ED U C A TI 0 N : Technical seminars 
Inlorm and educale Conllnulng Educabon 
Credils are a""lable for all anendees 
NETWORK INC:; : The opponunltylo 

Interact With ALL members of the steel con­
strucbon team. Meet With your peers, exchange 
Ideas and create new business ventures 
STATE ·OF·THE·ART: Newprodt.<:1s 
and seMCes availabfe in !he SlrUCllIal steel 
lOduslry H 0 S PITA LI TY: DesognalDd!he 
nallon's mosillVabfe CIty, PIitSbu'gh offers 
many exc!bng opllons to expIOIe V",I!he 
Carnegie Science Cenler, dubbed an "amuse· 
menl pari< lor the mind" Tour Clayton, a lurn­
ol·!he·century house rruseum opened 10 !he 
publIC In 1990. C U L T U R E: Plllsburgh's 
Cultural District offers a vanety of entertaln­
menllrom !he acclaimed PiltSburgh Symphony 
Orchestra, Broadway and Off·Broadway 
shows, dance and comedy perlormed in !he 
reVitalized hlskmc Fulton Theatet' Located to 
POlnl Slale Park, everyone Will enlOY !he 

Fori Pin Museum, whICh brings !he CIIy'S 
hiStory to life 0( have an encounter with 
wildflfe al!he PIitSbu'gh Zoo's Tropocal services and showcase products 

from over 100 exhibitors. STANDS FOR THE FUTURE :~:~~~:-;~~\::' 

SPONSORED BY 

CO·SPONSOREO BY 
Amencan InslllUli tor Holow 
Structural SedlO4"l5 
AmerICan Iron and Sleet 
InsllMe 
Amencan WeldIng InsuUle 
AmerICan Weklfng Society 

Amencan Institute Canadian Inslltute at Sleel 

of Steel Construction. Inc. Cons"uc,,"n 
MeXICan InSlrlute ot Sleet 
Construction 

NallOnal Erectors AssocaallOll 
Nahonal Institute at Sleel 
DetJ~lng 

Steel Deck Insllhne 

Sleet joISt Institute 
Sleet Ptate FabJlC3tors 
Assocmhon 
Steet ServICE! Center Insti tute 
Steel Structures Palflhng 
COUOClI 

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, IL 60601 ·2001 

FAX 3121670-5403 

• 

• 

• 
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REGISTRATION FEE: 
(ple •• e circle appropriate f e e s ) 

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

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

(Employed fUll-lime at accredited architectural 
or eng,neenng college or university.) 

Student Fee: $ 75.00 
(Letter from faculty advisor or eqUivalent reqUIred) 

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

'Includes Wed. even,ng receplion; exhibit floor pass: 
1 spouse tour each day-Thurs .• Fn 

PARTIAL REGISTRATION FEES 
(You also may pre-reg,ster for one day or half-day) 

Circle your choice below: 
Half Day Sessions: (Lunch not Included) 
Wednesday afternoon $ 5500 
Thursday mormng $ 70.00 
ThurSday ahernooo $ 70 00 
Fnday morning $ 70 00 

One Day Sessions: 
Thursday (Includes lunch) $16000 
Fnday (Includes lunch) $160.00 
Exhibitor Floor Pass $ 5.00 

(Included In full. partial. and spouse reglslratlons) 

TOTAL OF PARTIAL REGISTRATION FEES: __ _ 

REGISTRATION FEES INCLUDE: General Sessions. workshops. sem,nars exhl' 
bltlon; coffee breaks; luncheons Thursday and Fnday; Cocklall Recept,on Wednesday 
even,ng. and a pnnted. bound copy ollhe NSCC Proceedings Exh,bltors are enlltled 
10 one reglstrallon for each 10 It x 10 h exh,bIt space reserved -Added Exh,b,lor 
fee IS payable ONLY II In excess alone person per 10 It x 10 h exh bll space 

REGISTRATION CANCELLATION POLICY: For cancellahons receIved on or 
before May 5. 1994. 100% 01 pre-paid reglslrallon fees Will be relunded aller May 5. 
50% Will be refunded Those canceling aher May 5 WIll receIve a copy 01 lhe 
Conlerence ProceedIngs Relunds WlII be sent aher the NSCC 

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

(Thurs., 700 p.m.) 

SPOUSE EVENTS 

Tickets Total Pnce 

@$3900$ __ _ 

. A-P,tlsburgh·s Treasures Tour I» $45 00 $, ___ _ 
(Thurs. 900 a.m ) 

. 8-Am,sh Country@$48 00 $, ___ _ 
(Thurs. 9 00 am.) 

' C--Fallingwaler Luncheon Tour @$44 00 $ ___ _ 
(Fn. 830 a.m.) 

t o-A Shopper's Dream 0 S32 00 $ ____ _ 
(F" • 930 a.m ) 

tE-AISC Cocktail Reception __ @$2000 $ 
(Wed. 630 p.m.-Included With spouse or regular reglslratlon:"jr---

IF-Exhibit Floor Pass per day @ $ 500 $ 
(Wed. Thurs. Fri.-Included With spouse or regular reglstratl:;;con"'j--

TOTAL OPTIONALJSPOUSE EVENT FEE $_-

PLEASE REGISTER (Type or Print) 

Name Nickname (for badge) 

Company Title 

11 AlSC Member (--)----:( )-,--,------(--)--,----,-------;-:----,-----,-,---------
Active Associate ProfeSSional Member # 

Mailing Address Clty/State/Zlp 

(-),-----------,( )----------,(-),,----------
Bus Phone Fax Phone Home Phone 

If spouse or other guest IS reglstenng lor Complete Spouses' Program, or IndiVidual Spouse or Optional Events, please complete the neXI line for 
a name badge 

Name of IndIVIdual reglstenng for other events 

CONFERENCE FEES PAYABLE : 
Reglslraloo Fee. $ __________ __ 

Spouses Fee $ _____ _ 

Parflal Reglslraloo Fee $,-----
OpllOnal Events $,----

Nickname (lor badge) 

MAIL COMPLETED FORM AND CONFIRENCI FilS TO: 
Amerlcen Institute of Steel Construction, Inc. 

1994 N CC . P O. Box 806286 
Chicago, IL 60680-4124 

Phone inquiries and information: 3121670·2400 

• 

TOTAL REGISTRATION FEES: $ 

____ I enclose check (U S Funds) payable to AISC In amount of 

Fax 3121670·5403 

10lal fees Signalure (If credit card charges) 
____ Please charge my credit card - Visa or MasterCard ONLY 

Expiration Date (month and year) 

-·'C~"~c~le~O'-n~e~--------,V70IFSA.---------'M~a~s~te~~~a~r~d---- Name on card 
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PRELIMINARY SCHEDULE OF EVENTS 

• 
MONDAY, 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· AISC Pofessional Member Forum 
10:00 a.m. Special session for structural engineers 

who are AISC Professional Members. 
AISC programs, plans, and publications 
will be reviewed. 

8:30 a.m.· Steel Educator Program 
noon Session on subjects of interest to those 

teaching steel design courses at colleges 
and universities. Open to all Conference 
attendees. 

8:30 a.m.· ASCE Steel Buildings Committee 
noon 

8:30 a.m.· AISC Safety Task Force 
1 :00 p.m. Committee 

1 :00·1 :15 Welcome 
p.m. Frank B. Wylie 11/ 

AISC Chairman, Grace and Wylie 
Fabricators, Inc. , BrentWOOd, TN 

1 :15·2:15 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. 

2:15·3:00 General Session (0.075 CEU) 
T. R. Higgins Lecture 

6:30·8:00 AISC Welcome Reception 

THURSDAY, MAY 19 
7:00.8:00 Speaker Breakfast 
a.m. 
7:30.8:15 Exhibitor Workshops 

8:30·10:00 General Session (0 15 CEU) 
STEEL SURVIVES: World Trade 
Center Explosion 
Moderator: Robert G. Abramson, 
Interstate Iron Works, Corp., Whitehouse, 
NJ 
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. 

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 90's 
9. Research into Practice 
16. Software Requirements 

12:15·1 :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- Getting Your Share In 

Good Times and Bad 
15. Experience from Wind Damage & 

Design Load ReqUirements 

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

I 5:00·5:45 Exhibitor Workshops 

~OO'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 (0075 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-Connectlons 
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 closej exhibitor move out 
1:00-2:30 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 
5R. BUilding Innovations 
1 OR. 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 Construction· 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 Ihe most 
economical grades of steel for bUilding con­
struction? 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 slructural 
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 3:10 p_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 project 
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 P' 
uillize thiS system to take advantage of the cost 
savings and cycle time reductions currently 
available Actual prolect 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 structural 
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 semi-rigid beam-to-column connections 
Much research on thiS tOPIC 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. 
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STANDS 
FORTHE 

FUTURE 

Quality Certification: 
Directions for the 90's 
Moderator: Tom Schlafly, AISC 
Speakers: 
Tom Schlafly, AISC 
TBA 
The AISC Certification Program IS In the process 
of focusing on the demands of the '90s. The aim 
IS to provide the premier certification program 
that IS reiled 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: Roben O. Disque, Besier 
Gibble Norden 
Speakers: 
Geoffrey Kulak, UniverSity of Alberta 
Omer Blodgett, Uncoln 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 boltmg and Orner Blodgett on 
welding. These speakers Will be able to help 
With all the design , fabrication and erection 
problems lust 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 engi­
neers of techniques that have and will help mini­
mize the erector's costs. Fabricators need to 
press erectors for help With simplification and 
overall man-hour savings. 

D,scuss,on Will mclude erector/fabricator pre-bid 
planning for effiCient erection techniques and 
connection design , as well as alternate sugges­
lions 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 semHlgld beam­
to-column connections, Easterlmg will discuss 
semi-rigid beam-to-glrder 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 Itan;'s pre­
sentalion 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 partnerlng 
Thursday at 1 :30 p.m. 
Friday at 2:40 p.m. 

International Developments 
Moderator: Theodore Galambos, 
University ot Minnesota 
Speakers: 
J. W. B. Stark, TNO - Bouw 
Ben Kato, Takenaka Corp. 
Fabricators and designers In 1994 Will be very 
interested in the Internalional 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. 
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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
ly Insure Itself at the right price? How are we 
dealing with design responsibility risks from the 
perspective of the detailer, the fabricator, and 
the professional engineer members? What are 
the major causes of fabricator losses and what 
has the AISC 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, Ratll Swenson Perbix, Inc 
Peter A. Timler, Sandwellinc 
In the present construction marketplace some of 
the only work available IS renovation and retrofit 
of existing structures. Two projects 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 01 a steam generating plant 
Into a biomedical research facility Timler will 
discuss how a bUilding at Ihe British Columbia 
InStitute of Technology 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, AISC Marketing , fnc . 
Robert Shaw, SteeJ Structures Technology 
Center Inc. 
All fabricators were not created equal. The first 
portion of this workshop will show ten positive 
marketing steps the fabricator can take to get in 
front of the pack POints to be presented are not 
theoretical but rather straighl forward and practi­
cal One 01 the basic tenants of good salesman­
ship IS 10 KNOW YOUR PRODUCT The second 
portion of this workshop will present the essen­
lial facts a fabricator needs to know to sell fabri­
cated struclural steel over other materials Each 
participant will receive take home material to 
serve as a working reference 
Thursday at 3:10p.m. 
Friday at 10:00 a .m. 
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• Experience from Wind I 
Damage & Design Load 
Requirements 
Speakers: 
Lawrence G. Griffis, Walter P Moore and 
Associates, Inc. 
Robert J. Wills Jr., AISI 
Many times serviceability requirements control 
the deSign of a structure. G"ffls will diSCUSS ser­
Viceability of steel bUildings In regard to wind , 
speCifically covering deformation and motion 
perception. Wills will review HUrricane Andrew 
and the effect that thiS devastlng hUrricane had 
on bUildings In South FlOrida and the Impact on 
the building codes. 
Thursday at 3:10p.m. 
Friday at 1:00 p.m. 

Software Requirements 
Speakers: 
Souhail Elhouar, Virginia Tech 
Kevin Par1itt, Penn State 
ThiS session will be an open diSCUSSion for pro­
feSSionals to diSCUSS their software needs The 
first session will be geared towards i 
and the reqUIrements of fabricator software 
repeat of thiS session Will focus on Ihe engineer­
Ing community and their soltware reqUIrements. 
Thursday at 10:45 a.m. 
Friday at 1 :00 p.m. 
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1994 NATIONAL STEEL 
CONSTRUCTION CONFERENCE 

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 reservations 
The Greater Pittsburgh Conven­
lion & VIsitors Bureau will coordi­
nate NSCC 1994 hotel reserva­
tions Please use this form to re­
quest accommodallons; the 
housing bureau will not accept 
reservalloos over the phone. You 
may fax this form to 

Fax 412·644·5512 

RESERVATIONS: 
All rooms In Plttsburgh must be 
guaranteed wrth a one night's de­
POSit either by credit card Of check. 
If a credit card number is not used, 
a deposit check in the amount indi­
cated on your acknowledgement 
foon must be sent directly to the 
hotel within 14 days of date 
processed. Do not send checks Of 
mooey Ofder to the housing bu­
reau Send one reservallOO foon 
per room. Names of occupants 
must be listed In the spot below. 
Reservations are made 011 a first­
come. first-served baSIS 

CUT·OFF DATE: 
The cutoff date for hotel reserva­
lions is April 10, 1994. 

CHANGES! 
CANCELLATIONS: 
All changes and cancellations 
should be made directly with the 
Pittsburgh Housing Bureau Your 
room conhrmation will arrive di­
rectly from the Bureau The hous­
Ing bureau will Inform you by mail 
or by fax 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 Hotel. Located adjacent to the Convention Center , II serves as the 

primary hotel for sleeping accommodattons _ All tours and optional events depart and return to the Vista HOlel 

The WeSIIn William Penn is a five minute walk from the Convention Cenler SUItes are available upon request at 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 
clo Pittsburgh HOUSing Bureau 
4 Gateway Center 
Pittsburgh, PA 15222 
Fax 412-644-5512 

HOUSING BUREAU 
DEADLINE DATE: 

APRIL 10, 1994 
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Analysis Of Unbraced 
Frames With Partially 

Restrained (PR) 
Connections 

By Roberto T. Leon 

- I L T=A F 
C

urrent specifications for 
the design of steel 
frames require design­

ers of partially restrained 
frames (Type 3 or PRJ to pro­
vide either experimental or 
detailed analytical studies 
that prove that the connection 
"have a predictable proportion 
of end restraint." Although 
semi-rigid action has been rec­
ognized in the codes for more 
than 40 years, few if any 
designers make use of true PR 
connections because of this 
onerous requirement. 
Nonetheless, these connec­

- I ~ .- I br yr 

tions have received extensive use 
through the escape clause provided by 
the code which turns PR connections 
into "simple framing" ones (LRFD 
Specification, Section A.2). 

In a recent article (Modern Steel 
Construction, May 1993), the author 
described the behavior and design of 
semi-rigid composite connections. These 
are connections that utilize the negative 
moment capacity provided by continu­
ous reinforcing bars across column lines 
(Figure 1). Extensive experimental and 
analytical work has shown that these 
connections have wide applicability in 
moment-resisting frames up to 10 sto­
ries in areas where wind or moderate 
seismic loads govern the design. The 
author believes that semi-rigid compos­
ite connections have reached the stage 
of development where they qualify for 
an exception to the PR requirements 
similar to that granted to "simple fram­
ing" connections. 

~ 1 V = ~LFYL 

~ .. C = As LFYL 
I 

C=~Fv 

Figure 1 

moment-rotation (M-El) curve for a PR 
composite connection is shown in Fig. 2. 
This curve corresponds to the connection 
shown in Fig. 1 with a A572 W24 beam, 
8 #4 Grade 60 bars in the slab (A", = 1.6 
sq. in., F" = 60 ksi)), an A36 seat angle 
(5/,-in. thlck by 7-in. wide, A,L = 4.38 sq. 
in., F I = 36 ksi), and an A36 web angle 
('I.-inY ' thick by 12-in. long, AWl = 9 sq. 
in.). The bottom connection to the beam 
is made up of four I-in. A490 bolts (A" = 
2.40 sq. in., F,.= 44 ksi). 

There are at least six major problem 
that need to be addressed in conjunction 
with such a M-EJ curve: 

The connection is non-linear from 
early on in the moment-rotation curve. 

The connection behavior is not sym­
metrical, i.e. the positive and negative 
bending behavior are dissimilar. 

The connection is only active for 
loads applied after the concrete has 
hardened, i.e., mostly for live loads. 

Because the moments in the beam 
may change from positive to negative, 

• 

• 

A key question that always arises in 
conjunction with the use of Type 3 or PR 
frames is the level of analysis required 
in the design phase. The typical 

the section cannot be assumed as pris- • 
matico 

Since PR frames are perceived as 
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V I 

• Semi-Rigid Connection 

nection of interest 
here (Type 3 
semi-rigid compos­
ite), a value of 1.5 
milliradians is rec­
ommended. FOI· 
the connection 
shown in Fig. 2 
the tangent stiff­
ness at 1.5 millira­
dians is 662 
kip-ini mi ll iradian. 

Frame 20 - GPF 

5000 
1 - t:J--L--4000 - - -+- -I 

3000 .. I- - .... -- r--
_..1 / 

'2" 
2000 

J 1/ .6. 1000 -- - - -t-------;g. 
E 0 .. 
E -1000 +;1t 0 
~ 

-2000 t-- -
.3OCXJ 

f -4000 l-~ ~ I ->-

-5000 
-20 -1 6 -12 -e -4 0 4 6 12 16 20 

Rolation (milliradiarnl) 

Another 
app r oach that 
avoids the difficul ­
ties often encoun­
tered in differenti­
ation is to 
arbitrarily assume 
that the service­
ability limit will be 
reached at some 
particular value of 
rotation . Si nce 
designers often 
limit drift to HJ400 
(H is the height of 

Figure 2 

drifting more t han rigid (FR ) ones, a 
more thorough investigation of 
second-order effects needs to be carried 

• 
out. 

The connection softens considerably 
as the ultimate strength is approached 
leading to numerical stability problems 
in the analysis. 

The logical solution to all the prob­
lems listed above can be found in a 
two-level approach to design. For the 
serviceability range an analysis using 
linear springs can be used provided a 
good approximation to the initial stiff­
ness of the connection is avaIlable. For 
the ultimate strength range a 
second-order plastic analysis approach 
can provide a quick and accurate value 
for the collapse load . In t he next few 
paragraphs we will illustrate how to 
apply this to a regular eight-story, 
th ree-bay frame (see Table 1 for frame 
details ). 

As noted above, to calculate drifts at 
the ervice load level the initial stiffness 
of the M-0 curve must be known. This 
can be done in several ways if an explic­
it equation is available. A first approach 
may be to differentiate the M-0 equa­
tion to obtain an explicit equation for 
the tangent stiffness. The problem of 

• 
what rotation to use in this latter equa­
tion remains since the va lue of stiffness 
changes constantly. For the type of con-

the structure) it is convenient to assume 
that the serviceabi lity rotation (0 .... ) cor­
responds to this deflection. II one 
assumes that both beams and columns 
are rigid and that all deflections are con­
centrated in the connection, the service­
ability rotation corresponds to 2.5 milli­
radians . By substituting this value of 
rotation into the M-0, the value of the 
serviceability moment (M",) can be 
found. A secant stiffness (k~, = M /0 ,) 
can then be obtained directly. F";;r tr;e 
connection in Fig. 1, the secant stiffness 
at 2.5 milliradians is 789 kip-in/millira­
dian. This secant stiffness approach 
should be conservative for any equiva­
lent static load analysis. 

At the end of this preliminary ana ly­
sis the designer can check whether the 
o corresponds to the assumed one. If 
thO;; connection rotation is less than 
assumed and the drift does not exceed 
the desired limit no further analysis is 
required . If the drift is excessive a better 
approximation to the real tangent or 
secant stiffness can be found by utlhzmg 
the actual rotation output by the com-
puter program. . 

It is a lways useful to run an analYSIS 
for the same fra me with r igid connec­
tions to assess the relative contribution 
of the elastic deformation of both beams 
and columns versus that of the PR con­
nection. This will allow the designer to 
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Table 1: Example Frame 

Level Interior Column Exterior Column Beams 
1-2 W I4 x l 45 WI4x90 W24x55 
3-4 WI4xl09 W14x82 W24x55 
5·b WI 4x90 W I4x6 1 W24x55 
7011 WI 4:<82 W14xS3 W24x55 

Frame spacing = 28 (I. 

Siory heighls = 14 ft . 
All beams and columns F~ = 50 ksi 
All beams are composite, L ,1P = 0.4 1 .... + 0.61110' = 1920 in.· 
Dl = bO psf; II = 100 psf; ll ... = 62 psf 

c 
i 
j 

Comparison of Rigid vs. Semi-Rigid 
All Fy - 50 "ol • MSC 
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Semi-RiQid Connection 
Frame 20· OPF . Trilinear RF and SR 
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Figure 4 

determine whether hi s connections are 
suffi ciently stifT. For design purposes a 
minimum value for the ratio of the elas­
tic deformations of t he frame to those 
du e to connection r otat ion can be 
assumed. The author recommends that 
elastic deformations make up two-thirds 
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to three-quarters of the total deforma­
tions. 

Making the assumption that this 
ratio is two-thirds is eq uivalent to 
assuming that the rotation in the con­
nection will be smaller than 0.83 milli ­
radians (0 /3 = 2.5/3). This implies that 
the 0 , value suggested above to deter­
mine the secant stiffness is very conser­
vative. However, experimental evidence 
shows that the initial stifTness of con­
nections very widely. Deviations of 50'* 
to 100'* in initial stiffness from the val­
ues predicted by explicit equations are 
not uncommon at low deformations even 
for specimens carefully constructed in 
the laboratory . Thus a conse rvative 
approach such as the one desc ribed 
above is not unreasonable. As the 
designer gains ex perience with the 
design of these systems he can adjust 
the values of k that he wou ld like to ." use for his preliminary analysis. 

The complete lateral load-drift behav­
ior for the example PR frame is shown 
in Fig. 3. A simi lar curve for a FR (Type 
1 or rigid ) fram e is also s hown . The 
curves shown correspond to the case of 
LOD + LOL + X.xW, where X.X is th e 
load factor plotted in the vertical axis. 
The design load then corresponds to a 
load factor of l.0. Th e drift has been 
normalized to Hi400, so a value of 1 in 
the horizontal axis corresponds to the 
usual allowable drift. 

To simplify the analysis a tri- linear 
M-e was used, and the M-0 curves used 
are shown in Fig. 4. In both cases only 
the connections to the interior colum ns 
were assumed to tTansfer moment since 
a slab overhang is required to make the 
exterior connections effective for the 
composite case. This overhang wa s 
assumed not to exist in this case. 

In many cases the effect of the exteri­
or connections can be significant. For 
the exam ple frame described in Table 1 
making the exterior connections efTec­
tive results in 20'* decrease in drift for 
the PR case. Thus it is reasonable to use 
a PR stee l connection (to p and seat 
angle, for example) at exterior columns 
to stiffen frames using composite con­
nections if the s lab overhang is not 
available. 

For the ultimate strength limit state 
a plastic ana lysis is recommended. The 
plastic analysis of multi-story frame is 
not common in practice becau se t he 
number of mechanisms that need to be 
checked increases with the height and 

• 

• 

• 
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number of loads. For the case of a 
semi-rigid composite frame the situation 
is considerably simplified because the 
connections are so much weaker than 
the composite beams in positive bend­
ing. This means that only a beam-sway 
mechanism needs to be checked (Fig. 5). 
The collapse load can be calculated sim­
ply as: 

(N +1) Mp•col + « N-1 )* S ) * .. -
(Mp.eonn + Mp.eonn ) inte + 
(S ) (M;,conn + M~.conn) exte 

= L (Pi * Hi) 

where N is the number of bays, S is the 
number of stories, P and H are the 
loads and heights at e~ch story, and the 
subscripts 4oiintet! and "exte" refer to the 
exterior and interior connections. For 
the PR frame in Fig. 3 this results in a 
load factor for lateral loads of 3.49. For 
the FR frame the corresponding value is 
5.33. These values are only about 60'7< of 
the collapse load given by the exact 
analysis. 

Unfortunately the simple calculation 
given in the above equation cannot b 
used directly in design because the p-I) 
effects cannot be ignored. The work done 
by the axial loads in the columns needs 
to be included into the equation above. 
There are at least two simple ways of 
doing this. The first one is by using the 
Merchant-Rankine formula I Horne, 
M.R., and Morris, L.J., Plastic Design of 
Low Rise Frames, MIT Press, 19821: 

where A,. is the actual collapse load fac­
tor, 1..

p 
is the plastic collapse load factor, 

and XfRIT is the elastic critical load for 
the frame . The latter can be quickly 
computed by an eigenvalue analysis of 
the stiffness matrix for the structure. 
This formula has been shown to give 
reasonable valu s for large ratios of lat­
eral to vertical loads, and to be conserv-

H8 

Figure 5 

ative for large vertical to lateral load 
ratios. 

A second approach is a variation of 
the Merchant-Rankine approach that 
has been proposed by Horne and Morris 
I Horne and Morris, idem I based on the 
analysis of many frames. In this case 
the collapse load is given by: 

where .1..~ is the new load factor, Pare 
the ruual forces In the columns at ulti­
mate, I) are the elastic interstory dis­
placements corresponding to 1.. and 0 

d ~ 
an <I> are the rotations. The 2.5 in the 
denominator is the ratio of the inelastic 
denection at collapse to the elastic 
deflection at the collapse load and may 
need to be adjusted for PR frames. The 
use of this second app roach resu lts in 
collapse load factors 8/k smaller than 
the exact calculation. 

The two-level design approach 
described here combines both simplicity 
and safety. Most modern computer soft­
ware includes linear springs as an 
option, making the calculation of the 
service load drift simple. The plastic 
deSign approach at ultimate not only 
grves a good feel for the frame behavior 
but also highlight the importance of 
second-order effects. More detailed 
information on design of composite PR 
systems will be found in an upcoming 
Issue of the AlS Engineering Joumal 
(first quarter 1994). 

8 
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Federal 

Highway 

Administration 

Guidelines 

Economical Steel 
Bridge Design 

By Vasan t Mistry, P.E. 

When designing steel bridges, it 
used to be sufficient to deter· 
mine a least-weight solution to 

obtain the most economical design. 
However, over the past decade, material 
costs have decreased approximately 10'1 
while the cost of labor has increased 
nearly 20'1 . This means designers must 
reduce fabrication costs to achieve sub­
stantial cost savings. 

Fabrication and erection costs can be 
reduced through thoughtful and optimal 
design of structural connections. 
Another result of changing market place 

conditions is the fact that 

A least-weight 
solution no 
longer 
guarantees 

the designer must consider 
an increased number of 
options for maximum 
cost-effectiveness. This arti­
cle presents some of the 
important features of eco­
nomical steel bridge design 
and some guidelines to 
achieve improved design. 

the most Design Methods 

economical 
bridge design 

(WSDfLFD) 

I n most cases, Load 
Factor Design (LFD) is 
more cost-effective than 

Working Stress Design 
(WSD). The LFD method 
provides a uniform and con­

s istent level of live load safety. All 
bridges designed by LFD and all ele­
ments in such bridges have approxi­
mately the same margin of safety 
against failure. In other words, LFD 
structures are designed more in accor­
dance with the manner in which they 
behave. 

One of the most important differences 
between the LFD and WSD methods is 
the way required load 01' safety factors 
are applied in ensuring the limit state 
strength of the structure. In WSD, one 
uniform factor of safety is applied to 
both dead and live loads while in LFD 
the factor of safety applied to dead load 
is lower than that applied to live load . 
The lower factor of safety for dead load 
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is justified because of the much lower 
uncertainties associated with dead load 
than with live loads. 

The effect on required section modu­
lus resulting from these differences in 
safety factors, and other differences 
between the methods, varies with the 
live load to dead load ratio or the span 
involved. LFD can produce cost savings 
of 5% to 12o/r in spans up to 200 ft., and 
12o/r to 20'1 in longer spans. 

The LFD method has been steadily 
gaining acceptance among bridge 
designers due to its economical and 
more realistic design. Recently, the Load 
and Resistance Factor Design (LRFD) 
Specification has been adopted by 
AASHTO. Designers will have addition­
al control and confidence in design para­
meters when using LRFD. 

Steel Grades 

N roper mix of Grade 36 steel and 
high-strength steels should be 
elected. High-strength steels are 

advantageous when strength is the 
major design criterion. However, when 
denection , stiffness or some other ser­
viceability criterion governs, it may be 
advantageous to use Grade 36 steel 
because of its greater section modulus. 
With steady narrowing of the cost differ­
ence between high-strength steel and 
Grade 36 steel, the added strength often 
becomes well worth the modest-or even 
non-existent-cost premium. 

Unpainted Weathering Steel 

Unpainted weathering grade steels 
used in proper locations and/or 
under proper conditions result in 

both short- and long-term savings. On a 
first-cost basis, unpainted weathering 
steel may save approximately 10')(-20')( 
compared with painted steel, depending 
on the coating system used. It is even 
more cost-effective on a long-term basis 
when elimination of future maintenance 
painting is considered. 

Weathering steels are currently sup­
plied under AASHTO Specification 
M270 (ASTM A709) with grades 50W, 

• 
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70W and LOOW available. However, the 
use of weathering steel should be con­
sidered with caution in applications that 
involve: 

l. Exposure to highly corrosive fumes; 
2. Severe marine conditions with 

repeated wetting by salt spray or fog; 
3. Burial in the ground; 
4. Submerged without adequate pro­

tection of steel; 
5. Details that are subjected to 

run-ofT containing de-icing salt. 
Wor further information on the use of 

weathering steel, refer to the FHWA 
Technical Advisory ·Uncoated 
Weathering Steel In Structures" 
T5140.22, October 3, /989.) 

Corrosion of weathering steel mem­
bers is most likely to occur on horizontal 
surfaces and in crevices and re-entrant 
corners. On I-girder bridges it has been 
found that locations where corrosive 
attack is most likely are bottom nanges, 
gusset plates, longitudinal stiffeners, 
splices of horizontal and sloped mem­
bers, and where nanged gusset plates 
contact bearing and intermediate stifT­
eners. Therefore, good design and detail­
ing practice should include: 

1. Eliminating crevices and minimiz­
ing re-entranl corners; 

2. Providing for good drainage at low 
points when girders slope away from the 
center supports and toward the end sup­
ports; 

3. Changing the nange thickness 
in stead of the width where welded 
nange sp li ces are used, because changes 
in width may cause uneven water now. 
Good detailing practice such as 
described in AI C Marketing's recenLly 
published "Uncoated Weathering Steel 
In Bridges" will provide safe, economi­
cal, long-lasting steel bridges (for infor­
mation, call AISe Marketing at 
412-394-37001. 

Span Length/Span Layout 

I nmost cases, rolled beams are less 
expensive per pound of fabricated 
steel for simply supported short span 

bridges than welded steel plate girders. 
However, plate girders use less stee l 
and as a result can sometimes have 
lower total cost. 

Table 1 shows a few examples of typ­
ical girders and relative cost efTective 
span lengths. 

Layouts with shorter pans are cost 
efTective when the substructure cost is 
relatively small. Longer spans are gen-

Tnbl(' I 

Type of Cost Effective 
Girde r Span Lengths 
Rolled Beams ................. 50-ft. to 9O-ft 
Plate Girders .................. BO-ft . to 250ft. 
Box Girders ........... " ....... 150-fi. to 250-fl . 
Trusses .. .. .................. ..... 350-fl.. to 9OO-fl 
Cable Stayed .................. BOO-ft . to 2.000-ft . 

e rall y cost effective if s ubstructures 
require costly foundation work. 
Computer programs are available to 
help the bridge engineers arrive at cost 
efTective span arrangements. The opti­
mization program "Simon" will soon be 
available from AlSC Marketing in a P 
version. 

Girder Spacing 

Substantial savings can be achieved 
by using wide girder spoc in g. 
These cost savings result primarily 

from reductions in web material and 
fabrication costs resu lting from the 
reduced total length of gird-
ers. Fabrication labor costs 
tend to be rough Iy propor­
tional to total length of gird­
ers. A reduction in number 
of girders normally also 
results in savings in erec­
tion, shipping and mainte­
nance costs. Such savi ngs 
are partially offset when 
the deck thickness has to be 
increased to accommodate 
the wider girder spaci ng . 
However, additional savings 
result rrom the reduction in 
th number of cross frames 
and bearings. Therefore, 
selection of girder spacing is 
one of th most important 
innuences on economy of a 
steel girder bridge. General-

Reducing the 
number of 
girders can cut 
fabrication, 
erection, 
shipping and 
maintenance 
costs 

ly, the widest practical spacing results 
in the most economical structure for 
spans greater than 80-ft. 

For longer span girders, larger spac­
ing, approaching 20-fl.., may be economi­
cal. Such spacing can be achieved by 
using higher st rength concrete and 
transverse prestressing for t.he deck 
slab. 

Sub-stringer framing syste ms con 
permit wide girder spacing with conven­
tional slab designs. In this system, the 
girders are spaced at about 18- t.o 20-ft.. 
and a single rolled-beam stringer is 
placed midway between and supported 
on cross frames or noor beams. 
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Composite Design 

The use of composite construction in 
posItIve-moment regions has been 
generally accepted and is usually 

necessary for maximum economy of 
girder bridges. 

The use of composite construction in 
the negative moment region of continu­
ous spans over the piers should be con­
sidered. Even if negative moment 
regions are designed as non-composite, 
AASHTO allows inclusion of the deck 
concrete in computing moments of iner­
tia for deflection calculations and for 
determining stiffness factors used in cal­
culating moments and shears. 

Web Design 

Most web optimization computer 
p~ograms investigate girders 
wIthIn a practical range of web 

depths in specified increments. Within 
each depth, iteration is done in web 
thickness by 1I16-in. increments, assign-

~~ __ !1!!'~ __ ~!111___ Ing a cost index to each web 

U n t 'ff d thickness. 
S len e Both constant web thick-

webs a re 
ness for the entire length of 
the girder as well as vari-

II 
able web thickness h ave 

genera y more been used in the plate gi rd-
er designs . The variable 

economical for web thickness design usual­
ly costs 1'k or 2'7,: less than 

web depths 50- constant web thickness 
design. In general, variable 

in, or I ess thickness web design is sug­
gested for long-span plate 
girders. 

Because labor costs are 
rising while material costs are decreas­
ing, web design can have a significant 
Impact on the cost of plate girder fabri­
cation. 

The transverse stiffeners should on ly 
be placed on one side of the web with 
the. exception of diaphragm conne~tions, 
whIch are required on both sides. 
Transverse stiffeners should not be 
specified to bear on both the top and bot­
tom flanges unless this is an absolute 
design requirement. Filling transverse 
stiffe~ers is a very time-consuming 
operatIOn because each stiffener has to 
be individually cut and ground to fit 
each location. 

The often-asked question is : "How 
much thicker does it pay to make a plate 
girder web in order to reduce the num­
ber of transverse web stiffeners or elimi-
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nate them?" Unstiffened webs are gen­
era lly more economical for web depths . 
app roximately 50-in. or less. For web 
depth greater than 50-in., consideration 
should be given for showing options for 
stIffened and unstiffened webs. Both 
options should be detai led on the plans, 
a llowll1g the contractor the alternative 
of providing a thicker web plate and 
eliminating the need for stiffeners on 
plate girders. One rule of thumb is to 
use a 1-2-4 estimating guide. That is, if 
the girder steel is $1 per pound, then 
cross-frame and diaphragm steel is $2 
per pound and stiffener and shear con­
nector stee l is $4 per pound. 

Longitudinal stiffeners, which often 
are used in conjunction with transverse 
stiffeners on longer spans with deeper 
web girde rs, should be placed on the 
opposite side of the web from the trans­
verse stiffeners. The intersection of lon­
gitudin al stiffeners with transverse 
stiffeners causes additiona l shop labor 
costs and also results in fatigue-prone 
details .. The intersection of a diaphragm 
connectIOn plate and longitudinal stiff­
eners s hou ld be carefu lly detailed to 
minimize fabrication costs an d 
fatigue-prone deta ils. AISC recommends • 
that if longitudina l and transverse stiff­
eners are on the same side of the web 
the longitudinal stiffeners should b~ 
continuous and the transverse stiffeners 
should be interrupted. Studies have 
shown that longitudinal stiffeners usu-
ally are not economical for spans of less 
than about 300-ft. 

Flange Plates 

C
osts of plates for flanges can rep­
resent a significant portion of 
materi a l costs. However, the labor 

costs of fabricating flan ge plates can 
vary greatly as a result of combination 
of design, purchasing and s hop prac­
tIces. Often , bridge software designs 
emphaSIze least weight options, which 
means the design mixes a wide variety 
of SIzes and shapes, which is not practi­
cal. The result is that the fabricator can­
not economically buy material. 

It ge~eral l y does not pay to vary 
flange WIdths at a field splices because 
of the. high cost of tapering the ends of 
the WIder flange plate. The narrowing of 
fl anges should be eliminated for small or 
even modest weight savings. The 
~ncreased labor costs incurred by spli c­
Ing often more than offsets the material 
cost savings. However, since the break 

• 
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point is difTerent for each fabricator, and 
also will vary from job-to-job, the best 
solution is to give the fabricator options. 
As a general rule, an average of about 
700 Ibs. flange material should be saved 
to justify the introduction of a flange 
shop splice. When flanges have to be 
spliced, the widths should be kept the 
same whenever possible. This allows for 
splicing the flanges for several girders 
before cutting to width. 

Al so, allow some flexibility in shop 
splice locations. Flange plates must be 
nested to obtain widths that can be 
ordered from a mill. Sizes s hould be 
kept to 1/S-in. increments for I-in . to 
2-in. thick plates and 1/4-in. increments 
for plates over 2-in. thick. Typically , 
there is a 4S-in. minimum order width. 
If there are only one or two flange plates 
of the same thickness on a job, addition­
al material must be ordered by the shop 
to obtain these plates. Minimum flange 
thickness should be kept in the 3/4-in. to 
I-in . range . Thinner flanges will 
increase the cost due to problems with 
heat distortion during welding, handling 
during shipping and erection, and con­
cerns for lateral stability while placing 
deck concrete. 

Haunches 

F or multiple-span continuous gird­
ers, site conditions or aesthetics 
may require haunched girders. 

Where underclearance is not restricted, 
studies have shown that these designs 
are not competitive with constant girder 
depth designs for spans of 350-ft. or less. 
In cases where bids were invited on 
haunched versus parallel flange designs 
for structures in the 400-ft. span range, 
all steel bids were for the constant gird­
er depth design. It is recommended that 
haunched designs be considered only for 
spans greater than 400-ft. 

Simpler Details 

To minimize costs, bridge details 
must be as simple as possible . 
There are a large variety of details 

and many of each type, which makes it 
difficult to present them all. However, a 
few examples of crossframe and 
diaphragm details are worth discussion. 

Secondary members, such as cross­
frames , diaphragms, lateral members, 
etc., represent approximately 10% of 
total structure steel weight and there­
fore often are given much less attention 
at the design stage. As a result, their 

design frequently incorporates a dispro­
portionate amount of shop labor for the 
weight. 

Crossframes, diaphragms and lateral 
bracing can be made simpler by using 
the following suggestions: 

1. Contractors should be given the 
option to either bolt or weld diagonals 
and struts to a gusset plate. 

2. Gusset plates groove butt welded to 
the stems of WTs and angle legs should 
be avoided. Use lap joints with fillet 
welds wherever possible. 

3. There should be as few cuts as pos­
sible on gusset plates. 

4.Tee stems s hould be turned out­
ward to simplify connections. 

5. Flat bar sizes should be used for 
stiffeners to reduce cutting, grinding 
and material cost. 

6. Lateral bracing should be eliminat­
ed wherever possible in accordance with 
the AASHTO Specifications. 

7. Each detail should be examined 
for: simplicity; potential 
stress risers; over-welding 
(whether in weld size, weld 
length, weld preparation 
and grinding or penetration 
requirement ); and classifi­
cation of fatigue category. 

Cutting Costs 

~
major part of the cost 
of the steel framing 
ystem of a bridge­

often more than half- is the 
fabrication , shipping and 
erection. There are some 
general principles that can 
be followed to reduce con­
struction costs. 

Fabrication 

Paying more 
attention to 
secondary 
members can 
result in big 
dividends 

1. Open communication is necessary 
between the designers and the peop le 
who build the structures. Bridge design 
and construction is a team effort and 
communication of design requirements 
between fabricator and engineers is cru­
cial for a safe and economic structure. 
Keep abreast of current costs of various 
steel products used in structural design . 
Steel fabricators can supply current 
base prices upon request. 

2. Odd sections that may not be readi ­
ly available or that are seldom rolled 
should be avoided. These can result in 
costly delays. 

3. Excessively stringent mill, fabrica­
tion and erection tolerances, beyond 
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state-of-the-art practices, will probably 
reduce the number of bidders and raise 
the cost to the owner. ASTM A6 toler­
ances and those established by AASH­
TO, AWS, ANSI, and A1SC have served 
the industry well and should be adhered 
to except under extraordinary circum­
stances. 

4. Wherever possible, fillet welds 
should be used. Full penetration welds 
are more expensive and often are used 
unnecessarily. 

5. Wherever possible, limit weld sizes 
to the minimum required. Keep in mind 
the maximum single pass fillet weld size 
is 5/16-in . 

6. Newer coating systems are much 
more tolerant of abrupt changes in su ,'­
face profile. Therefore, current standard 
requirements for extensive grinding to 
form smooth radii at plate edges can be 
substantially modified. Many new coat­
ing systems on ly require light beveling 
of the edges. 

Stud ies have 
shown that 
rough edges do 
not need to be 
grou nd smooth 
to ensure paint 
adhesion 

7. Quick drying paints 
shou ld be specified. More 
and more bridge owners are 
req uiring second and third 
coats in the shop. It is 
t ime-consuming and expen­
sive for the fabricator to 
wait for the paint to dry. 

8. When the cleaning and 
painting system is s uch 
that bolt friction values are 
not reduced, consideration 
shou ld be given to al low 
paint on field contact sur­
faces. This will eliminate 
the need to mask the con­
tact surfaces. 

9_ Only members that 
must be fracture critica l 

should be labeled FCM. Fracture-critical 
members cost considerably more to fab­
ricate and inspect than ordinary mem­
bers. It is often cost-effective to take 
steps to minimize the number of mem­
bers that must be classified as fracture 
critical. 

10. Reducing the number of fabrica­
tion operations normally reduces fabri­
cation costs, but often increases materi­
al costs. The most economical design 
usually results from balancing these 
costs. 

11. Duplication usually reduces fabri­
cation costs. For example, duplicating 
nange sizes, web s izes, st iffeners, 
diaphragms and bracing within a single 
bridge or multi-bridge job will generally 
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result in savings. 

Erection 
1. Girder segment length shou ld 

preferably be limited to about 120-ft. 
and weight to approximately 90 tons. 
Anything larger makes shipping and 
erection more expensive unless ship­
ment by barge is available. 

2. Field spli ces should be located close 
enough to each other so that individual 
pieces will be stable without requiring 
special stifTening trusses, faJsework, etc. 
As a genera l rul e, AISC recomme nds 
that the unsupported length of the fi eld 
piece divided by the minimum width of 
compression nange should be less than 
approximately 85. 

Fatigue Prone Details 

Most cracks found in the existing 
bridge steel superstructure are 
related to fatigue prone details. 

These should be carefully examined at 
the design stage and eliminated if possi­
ble. 

1. Fatigue behavior of web gusset 
plates: A small gouge or undercut at 

'. 

• 

the weld toe will significantly reduce the 
fatigue resistance of t he web gusset . 
plate detail. Cracking will develop below 
t he Category E' fatigue resistance curve 
when this type of defect is present. 

2. Fatigue behavior of transverse 
stiffeners: Test results suggest that 
stifTener details a re not likely to develop 
fatigu cracks in service. Available field 
test data indicate that the consta nt 
a mpli tude fatigue limit will not be 
exceeded enough to cause significant 
fatigue damage to in-service structu res. 

The findings presented in NCHRP 
Report 336 "Distortion-Induced Fatigue 
Cracking In Steel Bridges," 1990, are 
appropriate for girders with transverse 
connecting plates s ubj ected to 
out-of-plane distortion. Small web gaps 
were found to be very susceptible to 
fatigue cracking. An increased gap 
length of 4-1/2-in . (100mm) reduced the 
sensitivity to fatigue cracking for mode,'­
ate levels of out-of-plane movement. To 
eliminate lateral out-of-plane distortion, 
the AASHTO Specifications (Art . 
10.19.3.2) requires diaphragm or cross­
frame connection plates to be rigidly 
connected to both top and bottom 
nanges. • 

However, the AASHTO specifications 
require that the vertical conn ect ion 
plates such as tranverse stifTenel's that 
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Table 2: connect 
diaphragms or 
cross frames to the 
beam or g ird e r 
s h a ll be rigidly 
connected to both 
the top and bottom 
flanges. 

Cost Comparison Among Various Bridge Bearings 

3. Fatigue 
b e h avior of 

Type of Bearing 
Elastomeric 
Disk 
Sperical 
Pot 
Pin. Roller, Rocker 

cover p late details: Limited data on 
large-scale cover-p lated beams corre­
sponding to Category E ' demonstrates 
that fatig u e cracks formed at cover 
plates without transverse en d welds 
when the constant amplitude fatigue 
limi t (CAFL) was exceeded by 4.3'7r or 
more of the variable ampli tude cycles. 
The effective stress range was below the 
CAFL for this reported load spectrum. 

4. R etrofitting web crac k s: 
Va ri able amplitude loading tests veri­
fi ed the adequacy of aITesting fatigue 
crack extension in girder webs by holes 
placed at the tips of the cracks. For 
plates having a yield stress of 36 ksi, a 
hole diameter between 3/4-in . and I -in . 
is usually sufficient . 

5 . Typical fat ig u e p ron e d etails 
andlor th eir location s: 

- intersecting welds of lateral connec­
tion plates; 

- transverse connection plates sub­
jected to out-of-plane di stortion ; 

- fl oor beam-to-girder connections; 
s tri n ge r -to-n oorbeam con n ections 
(out-of-plane bending); 

- rolled beam diaphragm connections; 
- coverplate end t ransverse welds; 
- termination of coverplate longitudi -

nal welds; 
- web plate penetrations including 

box pier caps; 
- web and fl ange splices; 
- web cope holes; 
- late ral con nections to girders and 

floor beams; 
- pin and hanger connections; 
- backi ng bar splices; 
- repair holes ,vith partial or complete 

plug welds; 
- tack welds; 
- gouges in fl anges. 

Other considerations 
1. Join t less bridge d ecks: One of 

the most important aspects of design , 
which can affect structure life and mai n­
tenance costs, is the reduction or elimi ­
nation of roadway ex pansion joints and 
associated ex pan sio n bea rin gs. 

lo jlilal Cost 
Low 
High 
Very High 
lligh 
Moderate to 
Very High 

Majntenance Cost 
Low 
Moderate 
Moderate 
High 
Moderate to 
Very High 

U nfortunate ly , this is too often over­
looked or avoided. 

Designers shou ld a lways consider the 
possibility of minimum or no-joint con­
struction to provide the most durable 
and cost-effective structure . Joints and 
bearings a re costly to buy a nd install. 
The most frequently encountered corro­
sion problem involves lea king expansion 
joints and sea ls that permit salt-laden 
run-off water from the roadway surface 
to attack the webs and flanges of the 
bridge members, bearings and pier caps 
below. Many of our most costly ma inte­
nance problems originated 
with leaky joints. To elimi -
n ate these probl e ms, Continuous 
bridges should be designed 
a nd constructed with con­
tinuous s upe r stru ctures 
and no transverse d ec k 
ex pansio n joints provided 
unl ess absolutely necessary. 
Steel s upe r s tru cture 
bridges up to 400- ft. long 
have been bui l t with no 
joints , even at tbe abut­
ments. And Tennessee DOT 
has built steel bridges up to 
2000-ft. long with no joints 
exce pt at the e nd a but­
ments. 

su perstructu res 
can help to 
eliminate the 
problems 
caused by leaky 
joints 

2. E lastom eric o r p ot 
beadn gs: The bridge and its bea rings 
should be considered and designed as a 
unified system. Consideration should be 
given to use of elastomeric bea rings or 
pot bearings instead of ex pensive, cus­
tom-fabricated stee l roc ke r bea rin gs. 
Although elastome ric bearing pads a re 
by far the lowest in cost of any of the 
beming detail s in the AISC study, they 
are not be ing used to the exte nt that 
AASHTO s pec ifi cat ion s permit a nd 
economy justifies. Carefu l attention to 
the des ign of bridge deta il s, based on 
objective analysis, rather than prece­
dent, can signi fi cantly reduce the cost of 
stee l bridges. The long-te rm pe rfor ­
mance of steel bearings is the constant 
bane of bridge maintenance engineers. 

Vasant Mistry, 

FE., is with the 

u.s. Depart-

ment of 

Transportation, 

Federal 

Highway 

Admi nistration. 
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F IR E PR OTECT I ON PR O D UC T S 

Passive Fire Protection 

Textron Specialty Materials has 
recently introduced CHARTEK 

IV Fireproofing and HK-l mesh 
reinforcement. This new generation 
of passive fire protection was devel­
oped in response to industry demand 
for a lighter weight material that is 
easier to apply but still provides the 
same benefits of longevity and pro­
tection against severe fire exposure 
of steel members as the existing 
CHARTEK materials. The material 
is a spray-applied epoxy intumes­
cent that expandst foams and chars 
up to several times its original thick­
ness when exposed to fire. It uses no 
harmful solvents during application. 

For more information, contact: 
Textron Specialty Materials, Two 
Industrial Ave., Lowell, MA 01851 
(508) 934-7502. 

Fire Retardent Paints 

F1ameControi Coatings offers a 
line of fire retardent paints, var­

nishes and mastics for structural 
steel. The coatings comply with fed­
eral, state and local building code 
requirements and have been tested 
for compliance with a wide range of 
ASTM, UL, and ULC CAN stan­
dards. 

For more information, contact: 
FlameControl Coatings, lnc., Main 
P.O. Box 786, Niagara Falls, NY 
14302 (716) 282-1399; fax: 
716/285-6303. 
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Fire Protection Topcoats 

F ire Research Laboratories has 
added two new t.opcoats to its 

line of fire protective coatings. 
TopCoat A is an interior, waterborne 
clear overcoat that provides extra 
durability and protection when used 
over fire protective finishes. It also 
exhibits excellent UV-resistance. 
TopCoat X is a waterborne pigment­
ed overcoat designed specifically for 
exterior applications. It may be tint­
ed using universal colorants. 

For more information, contact: 
Fire Research Laboratories, 5364 
Pan American Freeway N.E., 
Albuquerque, NM 89109 (800) 
877-3473. 

Spray-Applied Fireproofing 

CAFCO Deck-Shield 1 from 
Isolatek International is a medi­

um densisty, abrasion-resistant fire­
proofing for exposed steel surfacs 
that require protection from day-t.o­
day abuse. Spray-applied and econ­
imcal, the material dries quickly to a 
smooth finish with except.ional dUTa­
bility. It is non-combustible and cer­
tified 100'k asbestos-free. The dry 
product. is applied with low-pressure 
pneumatic spray equipment and 
requires only minimal amounts of 
water, which is introduced at the 
spray nozzle. It provides fire ratings 
up to four hours in accordance with 
recognized fire test procedures. 

For more information or a copy of 
the CAFCO Deck-Shield 1 brochure, 
contact: Isolatek International, 41 
Furnace St., Stanhope, NJ 07874 
(201) 347-1200; fax: 2011347-9170. 

Intumescent Fire Protection 

PPG Indust.ries has introduced 
P ITT-CHAR XP fire protective 

coating, a 100% solids, nexible, 
epoxy-based intumescent material. 
This patented coating uses a flexi­
ble, crosslinked epoxy resin system, 
providing enhanced protection from 
physical, chemical and climactic 
exposures, resulting in long term 
corrosion and fire protection. The 
coating is designed for ease of appli­
cation and rapid cure, allowing 
structural steel to be shop coated 
before assembly. The coated steel is 
typically ready to be hoisted and 
shipped afte r an overnight cure. I t is 
applicd by airless spray and pre­
sents no hazards from solvents, 
asbestos, heavy metal or known car­
cinogens. PITT-CHAR XP is fully 

UL listed and has passed both the 
UL1709 hydrocarbon fire test and 
the UL2631ASTM E-1l9 fire test. 

For more information, contact: 
PPG Industries, Technical Sales 
Department, 151 Colfax St., 
Springdale, PA 15144 (800) 531-
0264. 

Cementitious Fireproofing 

Grace has devcloped a high-densi­
ty spray-applied cementitious 

fireproofing, Monokote Type Z-146, 
for industrial and manufacturing 
facilities as well as exterior uses. It 
is designed to exceed standards for 
in-place physical properties, ease of 
use and fire protection consistent 
with the needs of industrial fire­
proofing applications. It can be 
applied using a wide variety of com­
mon plaster pumping equipment, 
eliminating the need for specialty 
pumps typically required for other 
high density fi reproofing products. 

For more information, contact: 
W.R. Grace & Co., 62 Whittemore 
Ave., Cambridge, MA 02140-1692 
(617) 876-1400. 

• 

Spray-Applied 
Intumescent Coating • 

A lbi high-perfor mance firep roof 
.ficoatings are engineered for 
structural steel exposed to weather, 
physical abuse, and ot.her aggressive 
environmental factors. A1bi products 
have undergone extensive UL hydro­
carbon fire testing and meet strin-
gent code and insurance require­
ments. Thematerial is spray-applied 
and requires no troweling, tamping 
or other labor intensive application 
procedures. Albi Clads are thin, 
hammer-hard, smooth, durable intu­
mescent fireproo f coat ings with 
exceptional aesthetic appearance. 
Now available are Abli Clad 900 and 
A1bi Clad TF, water-based intumes-
cent fireproofing coatings. The coat-
ings can be applied in a wide range 
of ambient temperatures, from below 
freezing to 100 degrees F. At thick-
nesses ranging from 1I8-inch to 314-
inch, they closely follow the contours 
of steel and ofTer up to 3-1/2 hours of 
fire protection. 

For more information, contact: 
Albi Manufacturing, Division of 
StanChem, Inc., 401 Berlin St., CT 
06023; (203) 828-0571; fax: 203/828- • 
0571. 



• 

• 

• 

F IR E PR OTECT I ON P R O D UCTS 

Decorative Fireproofing 

A thin film intumescent fire pro­
tection , AID Firefilm, has been 

developed by AID Fire Protection 
System s to provide an aesthetic 
coating while protecting structural 
steel from fire . On the surface, the 
coating appears to be just a colorful 
paint. but hidden beneath is a thin 
film coating which can provide up to 
a two-hour fire rating. tn a fire , how­
ever, the coating softens and then 
expands to form a meringue-like 
layer,up to 100mm thick , which 
insulates the structure from intense 
heat for up to two hours. The second 
component of the system, a decors­
tive topcoat, acts as a protective lay­
ers and serves as the colorful fmish . 
Application is by either brush, roller 
or spray and the coating is resistant 
to abrasion and most chemicals. A 
full range of decorative colors are 
available in a satin finish. 

For more information, contact: 
AID Fire Protection Systems, Inc., 
420 Tapscott Road, Scarborough, 
Ontario. CANADA MIB 1Y4 (416) 
292-2361; fax (416) 298-5887. 

Steel Protection System 
A structural steel fire protection 
rLystem offering 1, 1-112,2 and 3 
hour ratings per ASTM 
E119fUL263-8.1 fire test is now 
available from Thermal Ceramics. It 
also offers either a 1, 1-1/2 and 2 
hour rating per UL 1709 hydrocar­
bon fire test. The lightweight system 
won't crack or chip and requires no 
cleaning or coating of members to 
assure bonding. It installs at any 
temperature and eliminates over­
spray control and extensive cleanup, 

For more information, contact: 
Thermal Ceramics, P.O. Box 923 , 
Augusta, GA 30903 (706) 796-4328; 
fax (706) 796-4323. 

Structural Steel 
Wrap Systems 

Thermal Ceramics' FireMaster 
fire prtection system for struc­

tural steel members provides up to a 
three hour ratings per UL 263 and 
up to a two hour rting per UL 1709 
test methods. The system offers cost. 
effective, ultra-lighweight protection 
of columns and beams without the 
problems associated with spray-on 
systems. The nexible material is 
installed as manufactured, and 
therefore provides the customer with 

reliable protection at. a fh:ed cover· 
age rate. The installation is fast and 
simple, requires no special skills, 
and uses tools commonly found on 
most construction sites. 

For more information, cont.act: 
Thermal Ceramics, P .O. Box 923 , 
Augusta, GA 30903 (706) 796-4290; 
fax : 7061796-4328. 

Fire Sprinkler Program 

H ydronics Engineering is market· 
ing a Windows-based and 

Macintosh-based computer program 
for fire sprinkler hydraulics . The 
programs use Newton-Raphson ­
Laguerre network convergence algo­
rithms for calculating grids, trees, 
loops or hybrid piping systems. 
There are utilit.ies for calculating 
hydrant flows , adjusted K-factors, 
pipe turbulence and velocity analy­
sis . 

For more informat.ion, cont.act: 
Hydronics Engineering, 34119 
Fremont Blvd., Sl1ite 609, Fremont, 
CA 94555 (800) 845-9 19; fax (510) 
475-8122. 

Hydraulic Design Software 

N ew versions of the widely used 
HP4M and HP6M Fire 

Sprinkler Hydraulic Design 
Programs have been introduced by 
MC2 Engineering Software. HP4M 
designs grid type sprinkler systems 
and the HP6M designs tree and loop 
systems. The new versions feature 
totally new screens for user inputs, 
allow the use of function keys, and 
have extensive default values. 

For more information. contact: 
R.S. McClintock, President, MC2 
Engineering Software, 8107 SW 72 
Ave., Miami, FL 33143 (305) 665-
0100; fax (305) 665-8035. 

Sprinkler Control Software 

H ASS (Hydraulic Analyzer 
Sprinkler Systems) a ll ows 

theuser to quickly calculate grids, 
trees, loops. fixed water spray sys­
tems, and any other arrangement of 
piping. for any arrangement. you 
can develop a piping layout. readily 
adjust pipe sizes to optimize the 
design, feed piping in one area from 
piping in another area, and calculate 
either minimum eod head now or 
the total supply available. 

For more information, contact: 
HRS Systems, Inc., 2193 Ranchwood 
Dr., NE, Atlanta , GA 30345 (404) 
934-8423; fax (404) 934-7696. 

Coating Thickness Gauge 

The Elcometer 345 is a truly shirt 
pocket-sized coating thickness 

gauge. It measures any non-magnet­
ic coating on steel or all non-conduc­
tive coatings on non·ferrous sub­
strates with a built-in or separate 
probe. Sizes range rrom a four-key 
keyboard with no record keeping to a 
nine-key keyboard with full statisti­
cal analysis and memory for up to 
10,000 readings. Most models have a 
built-in RS232 output, enabling data 
to be sent to a data logger. printer or 
PC. The 300S model has a number of 
advanced features, such as batch 
analysis, high-low limits, large 
memory (8K), a wide range of statis­
tics, and a variety of calibration 
methods (including single point and 
two point). 

For more information , contact: 
Elcometer inc., 1893 Rochester 
industrial Dr., Rochester Hills, MI 
48309 (313) 650-0500; fax (313) 650-
0501. 

Fire Protection Software 

STEMFIRE, from AlSC Sonware, 
determines safe and economical 

fire protection for steel beams, 
columns and trusses. It is intended 
for use by architects, engineers, 
building code, fire officials and olh· 
ers interested in steel building fire 
protection. STEM FIRE is based on 
rational procedures developed by 
AlSI that extends the published UL 
fi re resistive designs to other possi· 
ble rolled structural shapes and 
common protection material require­
ments. For a required fire rating, 
STEMFIRE determines the mini­
mum spay-on thickness for various 
rolled shapes as well as the ceiling 
membrane or envelope protection for 
trusses. This methodology is recog­
nized by UL and has been adopted 
by the three national model building 
codes. The software database con­
tains all pertinent steel shapes and 
many listed UL Fire Resistance 
Directory construction details and 
fire ratings. [n this manner, user 
search time is minimized and the 
design and checking of steel fire pro­
tection is optimized. (Available only 
on 5-114 inch disk .) 

To order a copy, send $96 (NY, 
CA, and IL residents add sales tax) 
to: American Institute of Steel 
Construction , Sonware Sales, P.O . 
Box 806276, Chicago, IL 60680-4124 
or call (312) 670-2400. 
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Help Wanted-Structural Engineer 

Florida reg istration and expen ence In structu ra l 
stee l englneenng required. Experience with steel 
joi,ts a plus. Send re,ume with sa lary requ ire­
ments to: Ken Dougherty. Electra Steel Products. 
Inc., 6235 Greenland Road, Jacksonville, Flori da 
32259 

1111,,~cs--31) 
2D-JO SlniCllIrJl/hnitC' Element Analy,j<., 

Ea~y to Icarn and u'c AU lornc .. h Gcncr:.tIJ(ln 
Shc..tr& Moment Diagrnftl\ Slillk. Modal, D)namic 
AISC Code Ched. Lnron:cd DI ... placcmcnt-. 
Large Problem .. 10 3,000 Joml\ I'-B Anill y .. i, 

Complete Slatic Package - On I) $795 
Celc'otial Sofl" arc. :!ISO Shauuck A\I! .. Suite 1200. 

Bcrlcicy. CA 9471}.l 
Tel: 510-843-0977 / Fa" 510-848-9849 

Fift)-node full function C\;.lIui.lllon pad age foronl) S-t9.95 

Accurate Des ign 
A deSign/drafting -.en ice bu ... inc ...... sen icmg 

engineer .... cOlllructoP~ and fabrlcato". 
Structural steel detallmg by the ... heet or lump ... um 

Accurate DC~ lgn 

811 Ayraull Road 
Fairport. N.V .. 14450 

716/425-2634 
"Call now for a reasonable price quole." 

HEWLETT-I'ACKARI) 
Com pu te rsiPer i I' he ra Is 

A complele II/Ie 01 u .. ci.l [lIld refurbi .. hcd li P EqUlplllcntto fill all your 
computer need .... LI\Cr printcr. ... canner ... ,,11 .. 1.. time ... ptoHI'r. (Dranpm. 
Draftma~U'r & Dc,ignJcl). PC .... and l)()(X) -..eric, \Hlrl.."l;uion\ are a\ailablc 
for inllncdl3tc dch'H':ry. all our loll free Ilumber for addu;(lnat mfonna­
lion and pricing. 

Ted Dasher & \"sociatcs 
4' 17 2nd \ \Cnue 'soufh 
Birmingham. AI.. 35222 

800-6J8-~83J r", 12051 59t -1 108 

GTSTRUDL 
w K Ver~lOn with Intcracti\c Graphic ... 

and Li nk' LO CAD 'y'lenh 

Sialic. on-Linear & Dynamic Analyses and 
Inlegnlled Sleel Design 

Curved "ee l Girder Bridge Module 

For in formation conlnet: A lex Krimotat at SC So ili t i on~ 

(415) 903-5050 

Curved and Straighl 

Steel Bridge Girder Des ign & Analysis 
Melric or Engl"h. ASD. LFD 

AAS HTO 1992 wi 1993 Illierim, 

MDX software 
Phone: (3 1 ~)446-3 22 1 

Fa.: (3141446-3278 
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ROLLING 
Beam-Angle-Tube-Pi pe-Channel-Plate 

Ea,y/Hardwa} Heavy Capaci ties 
Up to 36" W.F. Beam 

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

• 

123 W. Sonora St. , Stockton. CA 95203 

Instant Steel Publication Information 
Info 011 .. tl!el puhlication .. and "oft",,,re , .. unly a F-'REE phone call 
away. Call 8()()-644-2~OO from any pu,hhutton phone :lIld by fo l-
lowing thc .. implc in ... truction ... you can requc .. t infonn~ltion on: 
AISC Manual .. & SUppICIllCIU ... : Specification ... & C()(.iI: ... : Dc ... ign 
Guide ... : Technical & Fubrica tor Publication ... : Conference 
Proceedings: and AISC' Soft\ ... arc. Aficr cmcnng the rcque ... lcd 
,"ateri.1I on the phonc'" keypad. along with your fax machine ... 
telephone numhcr. the material \I, ill be immediately faxed to you 

CALL 800-644-2400 

ADVERTI SER 'S INDEX 

AlSC Bay Stud left. 

A1bl,O)\'lsion orStanchE'm Indull tries 

Nicholas J BoUrftK ... 

cm 
.29 

.GII 
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Ommt.ech .... 20 

20 Ram Ana lysia 
Researth Engmeers .. 
RISA Technologics. 
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18 
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Structural Software ........... ..... 15 
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Coming in May: 
Complete pre-coverage of the National 

• 

• 

Steel Construction Conference. • 



".1I_1Wry 0:.p08lt ...... 0..'90\ o.t. . .... . ........ . 
..,.. DII: .). In! 'j LaP'D, Q:'A, U. .. 10 par ••• •• , •••••••• , 

c.t. 011)111)' OI,U ~ 

2t .. _ UI'D 

... .... "" ..... 
_10 • " lito II .. 10 01 .. .. .. .. 
"" ... I .. '.N ... " . aN " .. • N " .. 

.:.kI'II r.<:te>r" ~ 

• " ... U I~ 

" .. " .. .... 
ry , "-" hrr,,", 

1" 1181 co.l '.t i 
II l1li,011 

161 ,." 
UI I. '" 
121 ")6 U 

II '0)6 n 

,.. Tf.. o.U 
... n Den 
" Tro Oott~ 
.,. Tt. ..... 
n 110 ..... 

... 
&411 

n 

" " n 

" 
" " " u , 

... 
, " 

• 1 N 
nIl 

I' .-
".10 

,. t4 
)0 t"? 
10 .n 
)0 .. 
II U 

" n 
u .. 
• 

" u • .,4 24 • 
~ 4 3' 0 
U 11 0 
J, • 0 

" . " . " . 
" 




