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

JOIST DESIGN DATA SHEET 

No.2 

HOW TO DESIGN FOR WIND UPLIFf 

Wind uplift forces must be determined by the design professional and shown 
on the contract drawings as NET UPLIFf. (The net uplift force on the roof 
joist is the gross uplift minus the dead load including the joist weight. ) This 
temporary reversal of loading creates compression forces in the bottom chord 
which, as a result, may require lateral bracing. The Steel Joist Institute (SJI) 
recognizes this by specifying a single line of bridging !ll<lII the first bottom 
chord panel point to brace the bottom chord. The remainder of the bottom 
chord must be checked by the joist company (NCJ) to see if the SJI standard 
bridging is sufficient to brace the members in compression. The webs 
(diagonal members) of the joist can also be subject to stress reversal and this 
may require a reduction in the end panel space to accomodate the resulting 
compression in the end web. Thus the web layout may change from the 
standard dimensions published in the NEW COLUMBIA JOIST COMPANY 
catalog. The modified joist model is checked for the normal downward 
loading of the dead plus live loads and the worst case is used to determine the 
joist components. 

i i i t t t i i i NET UPLIFf, PLF 
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First Boltom Chord Panel Point First Boltom Chord Panel Point 

Standard Bridging 

/NCJ/ 
NICHOLAS J. BOURAS, INC. 
PO. BOX 662,475 SPRINGFIELD AVE. 
SUMMIT. NEW JERSEY 07902-0662 (908) 277-1617 
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High Strength Structural Steels 
From Chaparral Put The Heat 

On Everything Else • 

To dl\cover the man) advantages 
of Chaparral \ lugh "trcngth 
\truclUral 'ilecl. PUI II up agam~1 
any other con~lru<:llon material. 

Price. Price i\ one of Ihe 
grcalC\t \trcngth., of ChaparraJ 
Mee!. In fact. steel i, le\\ 
expcn\ivc today than II wa!) 10 
)'ca~ ago. So you can now gel all 
the bencfih of MruclUrJI ,tccl at 
\ltnu311) the price of rebar. 

AvailabtTIty. AI Chaparral. 
therc"'~ no waiting on rolllllg 
\Chcdulc\. We arc a \Ioc!...ing mill 
\\, hich means our IOvcnlOnc'i are 
ready when you need them. And 
becau\C wc're ccmmlly located in 
MidlOlhian. TeX3\, we C'1Il get 
your order 10 you fa\I. no matter 
where you arc. 

High Strength ASTM 
Grade Steel Chap.rral 

•
:110ncercd ,tocl.. availability of 
ASTM high strength ,tech al the 
,>amc price of ASTM A,6 ... Ieel .... 
Engineer ... can now upgrtldc 
malenal \trength ",llhoUI r~lI\mg 
the CO'lh. Cenified ASTM A572 
grade 50. A529 grJde 50. 
A36. Canad"lfl 44 \II and 50W 
arc all readily available at one 
10"' A36 price. 

Easy To Design 'Kith. 
Today"\ cngllu:cr\ ;Ire finding 
\Iccl I' Ihc C:l\lC"lt lIlalcriallo 
de\l!!n with by lar. Many u<,e 
availahle ,Oflwi.lrC pad.ngc, Ihat 
'Imply dun'l c'I"I,lor olher 
maleril.lh. And If ),ou havc any 
produu qUC"lUOlh. expcn help" 
only a phonc l:all av,ay. Ju" 
conl .. tc.:1 AISC for cnl!ineering 
"\~\I'lanCc al n 12)670·5417. 

Recyclable. NOI only" ,Ieel 
a recycled prOOU(;I. bUI II', al\O 
recyclablc. Unlike OIher 
con'lruclion malenal,. ,Ieel can 
e\lcnlUall) be \Cr.lppcd, recycled 
and rcu\Cd :ll!i..Iln ;md i.lgain. 
EnvlrOlllllCIlIi.llly ,ale. 'lccl, ... 
good for Ihc future and your 
comp.my. 

Sleel" the buildlllg material of 
the 21,1 cemury. And ClmparraJ 
i, one of the I1llhl cf fu:icnl ,teel 
proouccJ"t 10 the ""orld, We have 
the he,1 price, and Ihe be" 
\CrvICC. Call u" :md kam fir\t 
hand 'Why ,hill!!, arc heat Ing 
up at C'hl.lparral. 

OIAPARRAL 
STEEL 

Tlllll-re('tl4f.'I~.n "nt) I '\I. 12.11 
In leu\ IMOlII 4012 b.\ w, 1.\1. 124 1 __ TX 
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The designers of a new 160-acre edllcat;onni 
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Rohe-designed Dirksen Federal Building 

34 BOLT BULLETINS 
The first five bulletins from the Research Council on 
Structural Connections are designed to help engineers and 
fabricators cut through the turmoil surrounding the topic 
of bolt specifications 

NEWS AND DEPARTMENTS 
6 EDITORIAL 

9 STEEL 
INTERCHANGE 
• Considering torsion in 

the design of beams 
• Blast effects in the 

design of 
structural steel 

• Computing capacities 
when flame cut 
pin-holes are in a 
lifting lugs 

12 STEEL CALENDAR 

15 STEEL NEWS 

40 MACHINERY, TOOLS 
AND MATERIAL 
HANDLING 
PRODUCTS 

42 STEEL MARKETPLACE 

• 

• 
, 

• 



• 

• 

• 

. . 

STAAD - III I ISDS 
Structural Software For The Nineties 

Ofl'~horc "'1nk:tUfC. Counesy AKlR Engm«nng. /'IiONBy Concrete canoe, Courtesy Drexel ~, PeMIyIvanII 

Ruller Coaster, Counc)y ;\ITO~ Dynamics. UUlh 

True State-Of-The-Art 

• The STAAD-III plate element, based on nineties' hybrid 
formulation technology, lI'\Corporates out.af-plane shear and In­
plane rotation With highest poSSIble numerical balance. It is a 
result of two decades of collaborative research with universilles 
In North Amenca and Europe 

• Innovative Non-linear analysis algorithms incorporate both 
geometric stlHness and load vector corrections with user 
specifiable no. of Iterations 

• Powerful yet Simple-to-use Dynamic Analysis algorithms 
implement response spectrum and time domain scHutlons with 
comblnallon of statK: loads for design. 

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

• State-of-the-art database orgamzation utilizes obJect-onentact 
programming techniques wIth automatIC and integrated flow of 
informatIOn - meaning mulu~e analySis, optimized design and 
post-processing are as flexible as It could be. 

• Integrated Implementation of AISC ASDIlRFD. ACI. AITC and 
all majOr Intemational codes for STEEUCONCRETEITIMBER 
deSign provIdes fast and comprehensIve solutIon to all your 
design needs 

• AutomatIC & Seamless CAD Integration allows model 
generation, analysis/design and drafting - all within the CAD 
enVlronmenl. A productivity concept never witnessed before In 
the structural software industry. 

STAAD·IIIIISDS· from Research Engineers ' tS an 
acknowledged wo~d leader in structural software. 
Whether it is finite element technology or sophisticated 
dynamic analysis or CAD integration. Research 
Engineers has always been at the forefront of Innovatton. 

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

You can rely on Research Engineers when it comes to 
innovations in structural engineering software. With over 
10,000 installations. more than 30,000 engineers 
worldWide rely on the power of STAAD·IIVISDS as their 
everyday companion in the design office. 

STAAD-III/ISDS - the true state-of-the-art. .« Research Engineers, Inc. 
1570 N. Batavia Street, Orange, California 92667 
Tel: (714) 974·2500 Fax:(714)974·4771 

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



E 

Editorial Staff 
Scott Melnick, 

Editor and Publisher 
Patrick M. Newman, P.E., 

Senior Technical Advisor 
Charlie Carter, 

Technical Advisor 

Editorial Offices 
Modern Steel Construction 
One East Wacker Dr. 
Suite 3100 
Chicago, IL 60601-2001 
(312) 670-5407 

Advertising Sales 
Pattis-3M 
7161 North Cicero 
Lincolnwood, IL 60646 
(708) 679-11 00 
FAJ«708)679-5926 

AISC Officers 
Stephen E. Egger, 

Chairman 
Frank B. Wylie, III , 

First Vice Chairman 
Robert E. Owen, 

Second Vice Chairman 
Robert D. Freeland, 

Treasurer 
Neil W. Zundel, 

President 
David Ratterman, 

Secretary & General Counsel 
Lewis Brunner, 

Vice President, 
Membership Services 

Geerhard Haaijer, 
Vice President, 
Technology & Research 

Morris Caminer, 
Vice President, 
Finance/ Administration 

o 

6 1 Modern Steel Construction I October 1993 

. . 

T o R A L 

• 
Instant Info 

Regular readers of this magazine are probably all too familiar with 
my abhorrence of complicated computerized phone systems that 
don' t provide the information a caller needs and offer no option for 

reaching a live human being. So it may come as a surprise that I'm now 
expressing optimism over a new phone information system set up by AISC. 

The new system allows callers using a pushbutton phone to dial a 
toll-free number, punch a couple of buttons, and receive-via a fax 
machine-information about available AISC literature and software, 
including manuals & supplements, specifications & codes, design guides, 
technical & fabricator publications, and conference proceedings. 

My support of this system goes beyond the basic consideration of who 
signs my paycheck. I like this system for what it does-and doesn' t-do. 
It's not designed to answer questions about AISC, steel design, or who shot 
JFK. Rather, it has a Single, clearly stated purpose: To provide information 
about A[SC publications and software. 

I also like this system because it represents an actual improvement over 
the existing situation. Previously, if you wanted an AISC publications list, 
you'd call AISC's general number, a receptionist would answer the call, • 
you'd make your request, she'd transfer you to the publications 
department, you'd repeat your request, and someone would finally take 
down your name and address and mail you a publications list. Maybe. 

Now, the system will be completely automated. Minutes after punching 
in yOUT request and yOUT fax number, the information you request will be 
available to you. No waiting, no hassles. 

The service is now available. You can give it a try by calling (800) 
644-2400. 

I f you have any interest in bridge design or construction, [ strongly urge 
you to attend The National Symposium on Steel Bridge Construction 
(November 11-12 in Atlanta). The program is one of the strongest I've 

ever seen for any national meeting. [n addition to the expected topics 
(painting strategies, weathering steel, cost effective design, seismic design, 
short span bridges), the symposium will feature an international panel on 
innovative designs. This is an opportunity to hear some of the world's 
leading bridge experts talk about design. Also, the day before the 
symposium officially starts, Bob ickerson will present a full-day course on 
"Cost Effective Steel Bridges." In addition, a second course, "Painting 
Strategies for Maximum Economy and Useful Life," will be offered. 

For information on the symposium, call (312) 670-2400. See you in 
Atlanta! SM 

• 
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Our breakthrough 3-D 
technology can't be shown 

in a 2-D ad. 

Call for your first hand 
demonstration of the SDS/2 

Detailing System. 

Break through time-<:onsuming 2-D, line-by-line graphics with the 3-D 
technology of the SDS/ 2 Version 5.4 gives you the ability to automatically 
produce shop drawings and other information about a structure never before 
possible, The benefits are invaluable to design engineers, steel fabricators and 
detailers .. ,or anyone who is involved in the conception and production of steel. 

The SDS/ 2 Software Solutions are the ultimate steel fabrication tool. All 
information created in SDS/ 2 or transferred through DesignLi K from third-party 
design software, can be used throughout all phases of design and fabrication, 
The SDS/ 2 Software Solutions include: 

• Engineering Analysis and Design Module • Detailing Module 
• Production Control Module • CNe Interface 
• Rstimating Module • DesignLINK 
Call Design Data to arrange your personal demonstration or to request 

additional information, 

DESIGN 
DATA 
"First in .. ,soft ware. solutions, service" 
402-476-8378 or 1-~O-443-0782 
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Instant Sceel 
Publication '.lfo •• IIClCioll 

LOAD & 
RESISTANCE 

FACTOR 
DESIGN 
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Info on steel publications and software is 
only a phone call away with AISC's new 
Information Fax Line. 

Simply call 1-800-644-2400 from 

any push-button phone. 

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

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

Witbin minutes, the information you 
requested, along with a handy order form, 
will be faxed to you. 

Vou caD tben nil out the order form and 
•• 11 it to AISC, or for faster results, you 

lall it • 

... iest way to get information on 
1I'd1thi, •• and software. 
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Steel Interchange 
Steelllltt7c/wtlgr is an open forum for Modem Steel Construetjoll 

readers to exchange useful and practical professional ideas and in· 
formation on aLI phases of steel building and bridge construction. 
Opinions and suggestions aTe welcome on any subject covered in 
this magazine. If you have a question or problem that your fellow 
readers might help to solve, please forward it to Modern Steel CO" 
structimr. AI the same time feci free to respond to any of the ques­
tions that you have rl'ad here. Please send them 10: 

Steel Interchange 
Modem Steel Constru ct ion 

1 East Wacker Dr. 
Suite 3100 

Chicago, Il 60601 

The followi ng responses to questions from pre­
vious Steel Interchange columns have been re­

ceived: 

Under what circumstances does the designer 
have to consider torsion in the design of a beam? 

A n exa mple of torsion in the design of a beam 
would be a bea m supporting crane runways. Ac­

cording to the AISC Manual, the lateral fo rce on crane 
runways (20% of the sum of the weights of the lifted 

-

liP/CAL. ~""'~ g" .. "",,~'( 8,EA,., 

FJ,u~~ .! 

load and of the crane trolley) is applied at the top of 
rail. This horizontal force (see Figure 1) will result in 
a moment in the wea k axis (My) and a torsional mo­
ment (Mt = He). In absence of the torsional moment, 
the beam would be checked for combined stresses as 
follows: 

fh = fbx + flly 

=Mx+~ 
Sf Sv 

where Mx is the moment in the strong axis ca used 
by gravity loads 

To includ e the effect of torsion, complex calcula­
tions can be performed. Or, a simple procedure for 

Answers and l or qucstionsshould ~ typewritten and double 
spaced . Submittals thai have tx.-ell prepared by word·procc<>sing are 
apprecia ted on computer diskette (either as a Wordperfect file or in 
ASCII format). 

The opinions expr('SS<.'CI in Steel Jlltl'rc/ulIlgt' do not nece!)~l rily 
represen t an official position of the American Inslitute of Steel Con· 
struction, Inc. and have not been reviewro It is rerogmzed that the 
design of structures is wi thin the scope and expert ise of n compe­
tent licensed structural engineer, architect or other licensed profes· 
sional for the application of principlcc; to a particular structure. 

Information on ordering AISC publications mentIOned in this ar­
ticle can be obtained by calling A!SC at 312/670-2400 ext. 433. 

handling torsional moment, for a Simply-supported 
beam would be to halve the Iy (or double Mv) since 
the horizontal load is acting on one flange. Thus the 
total combined stresses can be calculated as follows, 
and compared with the allowable bending stress: 

Total bending stress 

Mx Mv Mx 2My 
=-+-' =-+--

Sx S,,, Sx Sv 

This approximate method can be applied s.1 fely 
to relatively short members because results will be 
overly conservative in case of long spans. 
Vijny P. Klmsn!, P.E. 
Ohio Edison 
Akron, OH 

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

I am certain that the recent bombing of the World 
Trade Center in New York has generated a substan­

tial amount of interest in this subject. Obviously, a 
grea t deal of local failures occurred in the vici nity of 
the explosion, but when considered as a whole, the 
structure performed admirably. One concept that 
must be grasped, is that the structure will have to ab­
sorb a tremendous amount of energy, in a very short 
period of time. Pressures in the immediate vici nity of 
the detonation can reach into the thous.1 nds of psi, 
and las t for fractions of a millisecond . There are a 
number of im portant pa rameters that must be exa m­
ined before one can dive headlong into the study of 
structural response to explosive incidents. For exam­
ple: 
• What type of explOSion is being considered? In ad­

dition to high explosives, such as TNT or some of 
the other common energetic materials used by the 
military, a structure ca n be subjected to a gas or va­
por explosion; dusts, such as coal or grain; or, rup­
ture of a pressllre vessel, such as a boiler. Each of 
these incidents have distinctive "pressure-time" 
history relationships. which influence the magni­
tude and duration of the loading and the response 
of the structure. Although each of these occur­
rences exhibit a loud "bang", which we ex perience 
as an "explosion", accompanied by heat, fireball, 
smoke, flying debris, etc., they a re actually quite 
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different. 
• Where does the load originate? Does the explosion 

come from within the structure, or is it external? If 
the explosion occurs from within, a residual gas 
pressure, with a duration substantially longer than 
the initial pressure pu lse, is formed, adding to the 
total energy the system must absorb. This gas pres­
sure must be vented through the openings in the 
structure, similar to the air escaping from the neck 
of an open balloon. For an explosion external to the 
structure, the gas pressure does not form, making 
the loading less demanding. What does become a 
concern is the orientation of the element under in­
vestigation with respect to the source of the explo­
sion. If the shock front passes parallel to the ele­
ment under consideration, the peak pressure is 
substantially less than if the shock front hits nor­
mal to the element. 

• What type of support conditions are present in the 
structure? This will affect how rapidly the system 
responds to the loading, and hence, how much 
load the system will experience. What about frag­
ments? Small, shrapnel sized primary fragments 
generated from the explosives' casings can reach 
velocities similar to those created by high powered 
rifles. Light metal panels, curtain walls, even ma­
sonry walls, will provide little resistance to these 
fragments. Large, relatively slow moving secon­
dary fragments can be "chunks" of concrete, ma­
sonry, steel columns, bolts, building furnishings, 
etc., and cause gross structural damage. 

The subjects that could be discussed regarding 
the behavior of steel structures under blast loading 
can and have filled volumes on the subject. Several 
good texts exist on the topic, the great majority of 
them the result of research conducted by the Depart­
ment of Defense. Of particular note is TM 5-1300, 
"Structures to Resist the Effects of Accidental Explo­
sions, Vol. 5, Structural Steel Design." This volume, 
together with its five companion manuals, serves as a 
basis for the analysis, design, and detailing of struc­
tures under blast loading. 
Richnrd P. Lil1ck, P.E. 
Booker Associates, Inc. 
St. Lou is, MO 

If a pin hole in a lifting lug is flame-cut, should 
the net section be reduced to compute the capacity 
of the lug? 

The author of the question is concerned with ten­
sion failure at the sides of the hole. This is the 

only one of four possible lug plate failure modes 
which would be influenced by the method of produc­
ing the hole. An electronic or template-guided cut, 
when made in the shop under controlled conditions 
using oxy-fuel or plasma, will produce a clean, well­
fillished cut. A careful ironworker can manually pro-

10 I Modern Steel Construction I October 1993 

duce a satisfactory hole. The heat affected zone bor­
dering the cut has no mere adverse affect that does 
that bordering a weld, and should not be a concern in 
lug design. 

However, pin holes are often required to be 
burned Or enlarged in the field under adverse condi­
tions. Such holes are apt to be irregular and have size­
able notches. If the notches are in the sides of the hole 
where the tension stresses are highest, problems 
cou Id develop. 

It should be remembered that lifting lugs are a 
fracture critical part of the load path. They are often 
overloaded and abused. It is prudent to make sure 
their strength is adequate. A lifting lug accounts for 
such a small portion of the overall steel weight that it 
is unwise to skimp on the design. 

Further information on lug design and references 
can be gotten from "Design and Construction of lift­
ing Beams", Engineering Journal, 4th Quarter 1991 
(Vol. 28, No.4) 
Dnvid T. Ricker, P.E. 
Payson, AZ 

If a pin hole in a lifting lug is flame-cut, should 
the net section be reduced to compute the capacity 
of the lug? 

I t appears that the difference between machining 
and flame cutting is a factor. "Design of Machine 

Elements", M. F. Spotts, 4th Edition, Prentice-Ilall, 
1971 implies a surface hardening because of the flame 
cut. 
Dellllis C. Defollny, P.E. 
Dennis' Design Service 
Rib Mountain, WI 

New Questions 

I f you have an answer or suggestion for one of the 
questions listed below, please send it to the Steelln­

terchange Editor, Modem Steel Construction, One 
East Wacker Dr., Suite 3100, Chicago, IL 60601-2001. 

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

A re there any references on designing compos­
ite columns made up of wide-flange shapes en­

cased in concrete to form a round column? 

A tubular shape is used to support a sign, the 
closed shape is very torsionally stiff and the 

design works. However, an access hole is needed in 
the column which creates an open shape that is not 
resistant to torsion. How big an access hole can be 
used before torsion must be considered? 

• 

• 

• 
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Structural Software 

At a S"te~r II.V} a FREE BONUS! 
••••••• _ ./IIIIii".'/"I!~l!IIllIa SteeiPlUS IS a Irademar1o: Of Barry R BoWWI & AsIOaaIOa and not an AutodIsII: pt'oduct 

Try SteelPLUS Structural Shapes for 30 days at no risk for 589.97 (over 60% off retail) and 
receive one additional module as a FREE BONUS! 

Steel PLUS Structural Shapes Includes: W·Shapes, Channels, 
Single/Double Angles . Square & Rectangular Tubing. PipeS. M, S, HP 
Shapes. and Tees. 

"vEL 

• • • . ., · ~ • • 

Sholpe 'ro~rll es _ _ 
De I, .... t lon W6UO 

IoIeI,hl Iwft l$.eG8 
Are. ,til S,B?8 

k pth III • b.ZOO 
We~ t h ldness ( TV ) III 0.268 
fI ... c " 14t h ( IF) In bOZO 

FI .... ge t h lcknus OF ) I n 0,]65 
"""I us of qljrtltion ( RT) III I. MO 
I1oM'II l of I~rllill (Ix) 1111 11 .100 

Sft::lion .... u l~ (Sx) II'!! Q 100 
Ulews Kalchlng 

1"1111" a EleNtlon Section S ingle line rc On orr 
Iktt41lon Antle : G Shope Style : S h.ple a CofIplex 

W·Shapes Dialog Box for AutoCAD R1 2 

AUTOMATIC TOGGLES 

• Draw In Plan, Section, Elevation, or Single Line 
• Simple or Complex Shapes 
• Automatic Crosshatch for Sections 
• Shapes are crealed as AutoCAD Blocks 
• Multiple InsertIOn POints 
• list Shape Properties from DraWing or DIClk>g box 

CUSTOMIZAILE 

• All Files Unencrypted 
• Configuration File for Layers and Colors 
• Uses extemal Data Files 

SUPERI VALUE 
• Onhne Help 
• Creates all structural shapes parametncally 
• Savings of over 60°0 off the regular pnce 
• Free unlimited technical support 
• 30 day Free trial offer 
• Free Bonus Module 
• AvaliabieforRl 0 / Rll / R12 

Choose Your FREE BONUS from these Additional Modules: 

~ ~ 'r • __ _ ' . ,- -

BAR JOISTS WELDING SYMBOLS 
• Draw In Secllon or Elevation 
• Steel or Concrete Bearing 
• Normal or Extended End 
• Select Size from List Box 

• Multiple Line Leader 
• Symbols Arrow/Other Side 
• AutomatIc Layenng 
• Auto Tall Notes 

• AutomatIC Layering 
• ConfiguratIOn File 

• AddItional WeldIng Symbols 
• Onhne Help 

Order any 3 of these modules at $24.97 ea. 
(40% off retail) and get the fourth module FREE! 

STEEL FLOOR & ROOF BOL TS/NUTSIW ASHERS 
DECK • Draw In Plan or ElevatIon 

• Composite Floor Oeck 
• Conform Floor Deck 
• Narrow RIb Roof Deck 

• HexlHeavy/Square Nuts 
• Add Washers Automallcally 
• Select SIze from Ust Box 

• Intermediate Rib Roof Deck • Anchor Bolts Included 
• Wide Rib Roof Deck • Standard and -J- Type 

All steel shapes are parametncally drawn according to the -Manual of Steel Construction - M nth edition of the Amencan Institute of Steel 
Constructfon, Inc, Steel shapes use external data files for use With other structural standards. Hex bolts, nuts and washers are based on 
the Industnal Fasteners Institute, Fasteners Standards Manual, 5th Edition, Bar jOists are based on the Vulcraft K·Senes open web steel 
Jo/sts Steel floor and roof deck are based on the Vulcraff s teel deck. 

A TTENTtON AtSC ANO SOFTOESK, USERS. Shift Into passing gear for the special 
SteelPLUS Structural Shapes competItive upgrade price of only $49.97 

and receive one addillonal module FREE. 

Don 't just read about SteelPLUS - Try it risk-free! 
Order Now - $89.97 SteelPLUS a Free Bonus! 

Order Today, call 

901-373-6468 
Barry R. Bowen & Associates 

3394 Colema n Rd. 
Memphis, TN 381 28 



A Quick Quiz 
For Structural Engineers 
The more a computer program costs, the TRUE FALSE 
better it is. 
A program that solves complex, difficult 
problems must be complex and difficult 

TRUE FALSE 

to use. 
Structural engineering software can never TRUE FALSE 
be fun to use. 
If you answered TRUE to any of the above, or you would like to know more 
about a truly innovative software program, call us! 

~ --. ~ - ~ RISA-2D .. 
..... rl- "-. 

·V . ."" Your comptete sotution for 
- frames, trusses, beams, 

L shear walls and much more! 

RISA 26212 Dimension Drive, Suite 200 
Lake Forest, CA 92630 

E C HNOLOGIES 1-800-332-7472 

ANGLE BENDING ROLLS 
AS GOOD AS YOU'VE HEARD! 

15 Models from 2 x 2 x 5/16" to 10 x 10 x 1". 

Fully hydraulic guide rolls 

CNC optional 

ROUNDO Model R II 5 rolling WI2 x 65# beam Ihe "hardway". 

COmEQ P.O. Box 2193 
,InC. Baltimore,MD21203 

Phone: (4101325-7900 Fax: (4101325-1025 
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CALENDAR 

Your last chance to attend AISC 
Marketing's highly successful 

"New Ideas In Structural Steel" 
seminar is fast approaching. The fi­
nal nine seminars will be held dur­
ing October and November. 

The program, which has a CEU 
value of 0.4, includes four lectures: 
Low-Rise Buildings; Connection 
Manual-Volume [I; Eccentric 
Braced Frames; and Partially Re­
strained Connections. Registration 
is $60 for AISC members and $75 
for non-members. Included as part 
of the registration fee is a meal and 
more than a dozen handouts and 
publications, including: AISC De­
sign Guide 5: Low & Medium Rise 
Buildings (a $16 value); Seismic 
Connections (a $16 value); LRFD 
Simple Shear Connections (also a 
$16 value); and Seismic Provisions 
for Structural Steel (a $5 value). As 
an added bonus, pre-registrants 
also receive five additional design 
guides, an $80 value. 

The seminars are scheduled for: 
Phoenix ........................ 10/ 13 
Salt Lake City .............. 10/ 14 
Cleveland .. .................. 10/ 19 
Columbus .................... 10 / 20 
Memphis ..... ........ .. ...... 10/ 20 
Cincinnati .................... 10/21 
Des Moines ................. 11 / 3 
EI Paso .................... ..... 11 / 16 
Oklahoma Gty ........... 11 / 18 

For more information, call AISC 
at (312) 670-2400; fax 312/ 670-5403. 

I t's also not too late to attend the 
"Steel Design Seminar Series: 

Design of Steel Connections", con­
ducted by the Steel Structures 
Technology Center. The one-day, 
professional level program dis­
cusses joint analysis methods, de­
sign criteria and methods, con­
structability and economical 
design. Seminars are scheduled for: 

ew york ........... , ....... 10/ 4 
North Haven, cr ....... 10/5 
Boston .......................... 10/ 6 
Portland, ME ............... 10/7 
Portland, OR ............... 10/ 25 
SeaHle ........................... l0/ 26 
Kansas City ................. ll / 4 
Costa Mesa, CA .......... 11 / 29 
Los Angeles ................. l1 / J1J 
San Frandsco ...... ........ 12/2 
Sacramento ... .. ............ 12/3 

The fee for the seven-hour semi-

• 

• 

nar is $145. For more information, • 
contact: Steel Structures Technol-
ogy Center, 40612 Village Oaks Dr., 



• 

• 

. . 

ovi, MI 48375 (313) 344-2910; fax 
313/344-2911 . 

A lthough the Colorado 
Rockies' inaugural season is 

all but over, structural engineering 
and baseball fans alike will still 
want to attend a breakfast seminar 
on "The Development and Design 
of Colorado Rockies Ballpark on 
October 5. The talk, to be held in 
Westminister, CO, will feature both 
the structural engineer and a mem­
ber of the Denver Ballpark Com­
mission. For more information, call 
Jim Anders at (214) 369-0664. 

Roberto Leon's long-awaited 
T.R. Higgins Lectures on 

"Partially Restrained Connections" 
commence in October. Leon, a pro­
fessor of civil engineering at Uni­
versity of Minnesota, gave his in­
itial lecture at the ational Steel 
Construction Conference last 
March to a wildly enthusiastic 
audience. Kicking off the series, the 
Kansas City Area AISC Fabricators 
hosts Leon's presentation on Octo­
ber 21 in Kansas City. The next 
day, Leon will lecture at the Texas 
Structural Steel Institute Annual 
Conference in Houston. Then, on 
March 15, 1994, he' ll give two lec­
tures. The first. a breakfast semi­
nar, is hosted by the Steel Institute 
of ew York. That evening, he' ll 
give a dinner dinner in Boston, 
sponsored by the Boston Society of 
Civil Engineers Section of the 
ASCE. For more information, con­
tact the host groups or AISC at 
(312) 670-2400. 

T ubes continue to be a hot issue 
with structural engineers and 

fabricators. Donald R. Sherman, 
Chairman of the Department of 
Civil Engineering at the University 
of Wisconsin (Milwaukee) will give 
two talks in October on "Connec­
tions to Tubular Columns Without 
Through-Plates." The first will be 
October 1 in Chicago, and the sec­
ond will be October 15 in 5t. Louis. 
For more information on the Chi­
cago presentation, call Bill Liddy at 
(708) 527-0770, and for information 

• on the 51. Louis presentation, call 
Ann Stewart at (314) 638-5000. 

A ISI and AISC Marketing are 
sponsoring a bridge training 

course featuring Robert L. Nicker­
son, former Chief of the Structures 
Division of FHWA. The full-day 
course, "Cost Effective Design of 
Steel Bridges," includes four mod­
ules: Design & Detailing; Material 
Selection; Fatigue and Fracture­
Design & Retrofit; Joints, Scuppers 
& Innovative Design. Course mate­
rial is based on actual case histo-

ries. The courses currently are 
scheduled for: 

Columbus. OH ........... 10/ 14 
Baton Rouge. LA ....... 10/ 26 
Austin. TX . ..' .... 11 / 4 
Jefferson City. MO ..... 11 / 19 
Sacramento. CA ......... II / 3(J 
Olympia. WA ...... 1212 &< 12/ 3 
Boston, MA ............... 1219 

For more information, contact 
Jeri Irwin at (312) 670-5433; fax 
312/670-5403. 

IIIOLLINS SERVICES 
IIAl 1111 

e..n 24".7&1b/1t-3"l57I)11t 
MgItIT •• -.r .. 1' - ~"l~n"'~ 
ChIme! IS' .50 Ib I't ,- l ¥iI". 110" 
TLbng/PIpe: &- 0 0 - 1'/" 0 0 
Square 6" SCI I/o Iq 
Rill 132IHyd 16 II Iyd 
P\i!etk . "1hId! - 1001 

--..Howdo you 
get a 

monster 
to shape 

up? 

Ricb-COD can do it With our new Boldnni 
shope roll we can shape up monsters ltke 

24" W\de lJange beams. 8" x 8 x I" angles or 
3" x 8" flat bars the hard way" 

For preds10n sawmg and plate sheanng, computer­
Olded design ClSS1S1ance or computer-dnven multt 

lorch gas and plasma burrung capability, count on 
Rich-<:on tor tlrs\-c\oss. brs\-slep Processing 

A st .. l serrie» center WIth a complete lrIvenlory 01 
heavy carbon products. Rk:h-COn IS dedJcaled to 

oulslandlng customer seMCe With a compulenzed 
inventory and order entry system and our own neel 

oJ trucks. JOch-con oon do II 
Jtcmsas City's oldest bu.I1neu RK:tK:on was 

sel'Vll\Q' the Midwest belora the eMI War Bul our 
comrrulmenfs 00110 lhe pasL II'S 10 the F\Jrure 

We're worklng hard 10 serve you better 
mto lhe new century and beyond 

~~RICH-CON 
~~ can dolt. 

Leaders 111 heavy carbon steel for 
mdustryand constructJon S111ce 1857 
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S TEE L CAL END A R 

Bridge engineers and fabrica­
tors in the Nashville area 

won't want to miss the next meet­
ing of the Steel Bridge Forum on 
October 28, which will feature 
Nickerson's presentation on "Cost 
Effective Design of Steel Bridges" 
(see above). For more information, 
contact: Camille Rubeiz, American 
Iron and Steel Institute, 1107 17 
Street, W, Suite BOO, Washing­
ton, DC 20036-4700 (202) 452-7100; 
fax 312/372-0873. 

For high-rise building aficiona­
dos and fans of building fias­

coes, the Chicago Committee on 
High-Rise Buildings is sponsoring 
an all-day seminar on "Amoco 
Building Recladding-Lessons 
Learned,/I For more information on 
this November 11 meeting, call Ian 
Chin at (312) 372-0555; fax 
312/ 372-0873. 

O ne of this year's highlights 
for anyone interested in 

bridge design or fabrication is The 

National Symposium on Steel 
Bridge Construction in Atlanta 
Nov. 11-12. Topics include: state 
plans for implementing metric COn­
version to meet FHW A mandates; 
paiting strategies for maximum 
economy and useful life; weather­
ing steel success stories; cost effec­
tive design and details; seismic de­
sign; bridge research; and short 
span steel bridges. In addition, the 
symposium will feature an interna­
tional panel on innovative designs 
featuring: Yuhshi Fukumoto from 
Japan; Jean Muller from France; 
Ken D. Price from Canada; Wil­
liam Ramsay from Creat Britain; 
Charles Seim from the U.s.; and 
Leo Spaans, also from the U.s. 
Continuing education credits will 
be offered for attendees at the vari­
ous lectures. Also, two exciting 
workshops will be held the day be­
fore the Symposium begins. Bob 
Nickerson will present a full-day 
course on "Cost-Effective Steel 
Bridges" (see above) and Eric 
Kline from KTA-Tator will moder-

ate a full-day workshop on paint­
ing. Registration costs $275 plus 
$50 for the optional pre-sympo­
sium workshops. For more infor­
mation, contact: AISC, One East 
Wacker Dr., Suite 3100, Chicago, IL 
60601-2001 (312) 670-2400; fax 
312 / 670-5403. 

I f you're already planning your 
schedule for 1994, you might 

want to mark February 23-25 on 
your calendar. The NJOOT and the 
FHWA are sponsoring "Structural 
Materials Technology: An NOT 
Conference." The conference or­
ganizers' aim is to acquaint as 
many people as possible with the 
state-of-the-art in nondestructive 
testing and evaluation and to dem­
onstrate where the technology is 
head ing. Both steel and concrete 
will be covered. To receive a regis­
tration packet, contact: Conference 
Registration Committee, P.O. Box 
77352, Trenton, NJ 08628; fax 
609/633-6924. 

New! Single-angle connections, individual prices 

CONXPRT 
Fast, accurate and fully documented connection design 

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

Based on the AISC Manual of Steel Construction or entire modules! ~--.c. 
and Volume II-Connections 

• 

Combines the engineering knowledge and experi­

ence of respected fabricators and design engineers 

Menu driven with built-in shapes database 

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

To order or for more information : 

Phone: 312-670-2400 

Information Fax Line: 800-644-2400 

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

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

Module II ASO, v1.0 (complete) .................... $41 
Directly Welded Flange Connections .......................... $110 
Flange-Plated Connections ......................................... $110 
Column Stiffening DeSign ................... ........................ $210 
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AISC Information Line Debuts 
Engineers, fabricators and other 

construction professionals can 
now obtain information about 
AISC publications and software 
quickly and easily through a new 
Informa tion Fax Line. The auto­
mated service provides informa­
tion on: manuals and supplements 
(e.g. the Mallllal of Steel COllstrllc­
tion); specifications and codes (e.g. 
the Code of Stalldard Practice fo r Steel 
Bllildillgs and Bridges); AlSC Design 
Guides; technical and fabricator 
publica tions (e.g. Steel Fabricatioll 
Safety MaIl Llal); conference proceed­
ings (from recent National Steel 
Construction Conferences) and 
AISC software (e.g. CONX PRT). 

Unlike some complicated tele­
phone ordering systems, AlSC's In­
formation Fax Line is designed to 
be simple to use. Users dial (800) 
644-2400 from any pushbutton 
phone and a recorded voice asks if 
you would like information on 

publications (press "1 ") or software 
(press "2"). if you request publica­
tions, you' re given the option of 
what type (manuals and supple­
ments, specifi cations and codes, 
design guid es, technical and fabri­
cator publications, or conference 
proceedings). After choosing either 
a publication group or software, 
you' re given the option of selecting 
an additional item. 

When you' re through selecting 
information, the system asks 
whether you are calling from a fa x 
machine. If you are, you press "1" 
and the documents are automat­
ically sent. if you are calling from a 
regular phone, you press "2" and 
are then asked to enter the phone 
number of the fax machine where 
you want the information sent. 

"The advantage of the system is 
that it gives you instant access to 
the information in AISC's publica­
tions and software guide," ex-

plained Charlie Ca rter, AISC staff 
engineer-structures. "You don' t 
have to wait to receive the guide in 
the mail and you ca n call any time­
at 3 a.m. if you like." However, he 
cautioned, the system does have its 
limitations. It does not cu rrently 
provide any techn ica l in fo rmation 
and is strictly limited to informa­
tion about ava ilable AISC publica­
tions and software. "AIS is plan­
ning to expand the program's 
coverage to include often re­
quested items such as the list of 
AISC Qua li ty Certified Steel Fabri­
cators and information on Quality 
Certification and AISC Member­
ship. And ultimately, it might 
evolve into a distribution service 
for past Ellgilleerillg JOllrnal and 
MSC articles as well as papers pre­
sented at the National Steel Con­
struction Conference." 

To use the service, ca ll (SOO) 644-
2400. 

WHEN YOU BUY ST. LOUIS, 
YOU BUY AMERICAN! 

Registered Head Markings on all 
structural and machine bolts: 

"'-325 
Type 1 

A·307· ... 

A-325 
Type 3 

A-449 A.J07·B 

AND YOU GET: • FULL TRACEABILITY 
• LOT CONTROL 

• CERTIFICATIONS 

Products from 'h" -3" diameter include: 

o 
SQUARE 
MACHINE 

COUNTERSUNK 

BUTTON 
HE"'D 

ST. LOUIS SCREW & BOLT COMPANY 

Yi 
.,..,. 

!!..,l ' IVousr",,. L 
UJ D FCA S T C NE ... n ,,.. 5 T1Turff 

6900 N. Broadway • St. Louis, MO 63147 
(314) 389-7500 • 1-800-237-7059 • Fax (314) 389-7510 
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Complicated Curves • 

While the curved 
wings of the 

Jefferson County 
Government 

Center create a 
welcoming 

architectural 
image, they 

greatly 
complicated the 
structural design 
By Richard G. Weingardt, P.E., 

and John F. Davis, P.E. 

16 / Modern Steel Construction I October 1993 

By Richard G. Weingardt, P.E. 
and John F. Davis, P.E. 

As if dealing with the high 
wi nds, harsh temperature 
changes and devastating 

expansive soils on a high Colorado 
plateau wasn't enough of a chal­
lenge, the designers of the new $60 
million Jefferson County Govern­
ment Center also opted to design a 
curved structure. 

Despite these obstacles, however 
multi-story admi nistrative center 
and courthouse was completed on 
time and within budget. 

The Government Center is the 
foca l point of a 200-acre county 
government campus serving a rap­
idly growing county of 450,000 
people located between the City of 
Denver and the Rocky Mountains. 
Its two curved wings--one admin­
istrative, the other judiCial-are 
joined by a dramatic 12-story-high, 
glass-enclosed lobby rotunda. 

Much of the design is symbolic 
of the building'S functions. The 
glass domed rotunda acts as a bea­
con to visitors during the day and a 
glowing lantern at night. The tow 
wings were intended to "reach 

out" and welcome visitors; to sym- • 
bolize the idea that government is 
a servant of the people. The con­
figuration represents the coopera-
tion between the judicial and ad­
ministrative branches and the 
return of the county scat to its for-
mer prominence as the heart of the 
community. 

The 531,000-sq.-ft. building'S 
semi-circular pan provides the 
greatest opportunity for dramatic 
views while also creating very effi­
cient operations. The administra­
tion wing houses 26 departments 
and the courthouse wing contains 
27 courtrooms. In addition, the 
curved design fits in with the Jef­
ferson County Human Services 
Building, which had ea rlier been 
constructed in the complex (see 
November 1992 MSC page 24). 

One of the design innovations 
incorporated into the building is a 
sophisticated circu lation plan for 
the judicial wing. To increase and 
simplify security, the courts build-
ing has three separate circu lation • 
systems: one for the public, which 
feeds into the courtroom area and 
assures controlled access and secu-



• 

• 

• 

Tire circll iar plall of tire 531,(IOO-Sl[ .-ft. 
Jefferson Couflty Government Center was 
designed both to maximize V;f!WS and to 
crea te a very efficient layout for court and 
admiu;stmtitlf operations. PllOto opposite 
by Ed Lelalld. 

rity in each courtroom; one for 
prisoners who are brought through 
a concealed underground tunnel 
and secu red elevators from the jails 
to secured holding areas connected 
to the courts; and one for the 
judges, attorneys and clerks. The 
only time the public, court staff 
and prisoners are in the same room 
is while court is in session. 

" It was a very complex building 
to design, especially because of the 
three separate circulation systems," 
according to Curt Fentress of C. W. 
Fentress j .H. Bradburn Associates, 
Denver, the project's architect. 

The design sophistication of the 
circulation plan continues through­
out the building. Extending from 
the rotunda, public corridors serve 
both wings and give the visitor 
both building orientation and spec­
tacular views of the landscape. Ele­
vator lobbies on each noor provide 
overlook points for viewing into 
the lobby rotunda, thereby making 
the visual continuity of the public 
circulation path complete. Exter­
nally, these public circulation paths 
are delineated with differentiations 
in massing, window size and trans-

I 

" I , 
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parency, and building skin color. 
Architectural precast concrete pan­
els were used as exterior cladding 
with colors selected to refl ect those 
of the surround ing landscape. 

Completing the circulation plan 
is a d rive-up wi ndow, which al­
lows residents to conveniently pay 
fines and taxes and to complete 
motor vehicle registration renew­
als. 

Complicated Structure 
While the ci rcular plan of the 

structure enhanced the building's 
appearance and functionality, it 
complicated the structural framin g. 
There are virtually no right an-

, , 

gles-and no room for error. All 
layouts required precise geometry 
and ad vanced surveying tech­
niques. Most of the 3D frame 
analysis and design was done us­
ing ST AA D-II I. 

• 

• 

Also, the massive structure was 
engineered to be supported on 
d rilled piers, located to miss the 
seams in the highly fractured bed­
rock at the site. Special structural 
connections for curved beams had 
to be designed to provide torsional 
restraint, in addition to resistance 
of the usual vertica l forces. 

Perhaps the most unusual de- • 
sign fea ture is the rotunda dome, 
which fea tures a horizontal tube 
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tension ring beam. The ring bea m 
is hollow to allow mechanical 
ducts to pass through unhind ered . 
The circular tube consists of three­
dimensional trusses spanning be­
tween only four main supports, 
100' apa rt. The tension ring tube 
truss consists of TS 8x8x 1f4 chords 
with TS 7x7x lf4 and TS 14xl0xY.! 
webs. Extremely tight fabrication 
tolerances had to be maintained to 
allow for field erection and connec­
tion . The ring was fa brica ted in 
quarter segments, erected on the 
support cores, and field welded 
with full penetration welds. Fol­
lowing tube erection, the dome 
a rch members and cladding sup-

port elements were constructed 
and erected . 

Fabricator on the project was 
AISC-member PKM Steel Service, 
Inc. 

For many year , it has been rec­
ognized that tubes provide inher­
ent stability in vertica l applica­
tions. In this new applica tion, a 
sophistica ted tube truss structure is 
used as a major horizontal element 
to support vertica l forces. Vertical 
loads at the inside face of the 
tube-snow loads and the weight 
of the dome-are transferred 
through three-way action to sup­
port points at its outside face. 

The use of the tube ring-beam 
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W21 x "'" IIEAWS --_.3 

ADfrIINISTRATIO" IUllDlHO 

W2? Ie Ie GIRDERS 

was very cost effective and made 
the award-winning architecture of 
the building possible. 

The structural frame for the two 
wings is generally comprised of 
A572 Grade 50 rolled steel sections. 
Floor framing is composite con­
struction utilizing light-weight 
concrete On metal deck supported 
by steel beams and girders. High­
strength wide flange columns 
transfer the vertical loads to the 
foundation walls and interior 
drilled piers. The semi-circular 
plan orientation of the administra­
tion and courts building resulted in 
the purlins being laid out in a 
modified radial configuration with 
the supporting girders being chord 
segments of the circular longitudi­
nal grids. Due to this configuration, 
beam spacing varied from 6' to 10' 
on center. The roof level framing 
follows the same general configu­
ration; however, the concrete top­
ping is not used and open web 
steel joists are substituted for the 
wide flange sections. 

Typical floor framing beams are 
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TYPICAL FLOOR FRAhjlNG PLAN 

WIOx30 for the outside bays and 
W18x35 for interior bays. Typical 
perimeter girders are W21xSO and 
interior girders are W27x84. Roof 
joists are typically 26K6 at 5' on 
center. Typical interior columns are 
W14x159 while those in the exte­
rior walls are W8x67. 

Additional complexity was cre­
ated by the need to provide large 
open ares that varied from floor to 
floor. long span W36x300 girders 
were required to provide these col­
umn-free spaces. 

The project included 3,300 tons 
of structural steel, joists and deck­
ing. General contractor on the pro­
ject was PCl Construction Serv­
ices, Inc. 

Foundation Design 
Due to the highly expansive clay 

soils on this site, a drilled pier 
foundation system was utilized. 
These reinforced concrete piers ex­
tend up to 35' into the claystone 
bedrock, the elevation of which 
varies greatly across the site. Steps 
in the building height, along with 

W21 x 50 ItAMS 

W2" x ?I OIRDCR$ 

the framing plan configuration, re­
sulted in the need for carefu l atten­
tion to bedrock penetration to 
minimize differential uplift con­
cerns between lightly loaded and 
heavily loaded portions of the 
building. The need for very deep 
foundation excavation for the 580'­
long tunnel connecting the Courts 
Building with an adjacent jail facil­
ity resulted in deep back fill areas 
that needed to be considered dur­
ing the drilled pier design and con­
struction. 

Connection Design 
Lateral resistance for wind and 

seismic loading is provided by a 
combination of moment resistant 
steel framing and concrete shear 
walls. The length of the circular 
main buildings resulted in their be-
ing divided into three segments, 
each separated by building isola-

• 

• 

tion joints. Each segment was con­
sidered with its own lateral system 
independent of adjacent segments . • 
However, to minimize differential 
lateral movement under design 



• 
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loading conditions, a shear connec­
tion detail was developed that al­
lowed longitudinal movement be­
tween segments but limits lateral 
movements across the joint. 

The lateral systems were then 
reevaluated for their performance 
assuming shear transfer across 
these joints. Double columns were 
not used at the isolation joints; 
rather, single columns with slip 
joint haunches were designed. Tef­
lon pads were used between the 
girders and the haunches to accom­
modate structural movements. 

Another important structural 
consideration was the design of the 
courtyard and plaza site construc­
tion elements. These highly visible 
and detailed elements also needed 
to be protected from excessive 
movements caused by the expan­
sive day soils. Thus, many of these 
elements were designed with 
drilled pier foundations extending 
into the bedrock strata. The loca­
tion of isolation joints between 
structural segments of these ele­
ments were coordinated with the 
landscape architect. A major fea­
ture of the entry courtyard is mas­
sive stone slabs that appear to jut 
from the soil at differing acute an­
gles. These cantilevering stones are 
supported by large footing ele­
ments to resist overturning and 
utilize a two-stage construction se­
quence to allow positioning of the 
stones at the proper angle prior to 
completing the support foundation 
work. 

ExpanSion ca pacity has been 
provided for the next 20 years. As 
currently constructed, the center is 
able to serve more than 2,000 visi­
tors per day. However, the struc­
ture also is designed to accommo­
date an 80,OOO-sq.-ft. addition. 

Though only completed in Janu­
ary 1993, the building has already 
won two major awards: a national 
AlA Citation for Excellence and a 
CECC Engineering Excellence 
Award. 

Richard C. Weil/gardl , P.E. , is 
presidel/I alld Johll F. Davis, P.E. , is 
vice president of Richard Weillgardf 
Consllllallls, IIIC., a large Del/ver­
based sfmcillral ellgineerillg firm. 
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15,000 square feet. And we take on more than 
30 such projects a daYi that's more than 1,000 
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small projects are a very big part of our business. 

As such, we treat each and everyone of 
them to the same quality products, service and 
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Fresh Start 
A new educational campus in a 

Cleveland suburb makes extensive • 
use of exposed structural steel 
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By Dena R. Traina, P.E., 
and Robert S. Macholl, P.E. 

I n a bold move for a small com­
munity. a single 160-acre educa­
tional campus is being devel­

oped to replace the aging school 
facilities of Perry. OH. The project 
consists of separate facilities for 
grades K-4, 5-8 and 9-12. a physical 
education wing that doubles as a 
community fitness center, and out­
side athletic facilities for a variety 
of sports. Each school functions as 
an individual facility. with its own 
administrative offices, classrooms. 
laboratories, dining halls and gym­
nasiums. Art and music programs 
and the libraries are housed in spe­
cial arc-shaped wings. 

Designed by prime consultant 
Burgess & iple. Ltd ., Columbus, 
OH, with architectural consultant 
Perkins & Will, Chicago, the Com­
munity Education Village for Perry 
Local Schools in Lake County, OH, 
will house the school districts' en­
tire student population as well as 
serve as a recreational, fitness and 
cultural center for the entire com­
munity. 

The village is being developed 
in phases. The first phase, begun in 
April 1991, is composed of the high 
school, physical education/com­
munity fitness center, central me­
chanical plant and maintenance fa­
cility. Designed for a future high 
school student population of 1,000, 
the two-story, 390,ooo-sq.-ft. build­
ing includes an 85(keat audito­
rium with complete audiovisual 
capabilities and a 2,ooo-seat gym­
nasium. Recently completed, the 
high school welcomed its first tu­
dents in September. Current high 
school enrollment is 350. 

The design of the second phase. 
which includes the middle and ele­
mentary schools, has been com­
pleted and construction began in 
June. 

Design Concept 
The architectura l design of the 

village leaves much of the struc­
tural steel exposed to provide vis­
ual texture. As a result, an exten­
sive design effort was necessary 
from the engineers to provide the 
desired visual effects. Every ex­
posed detail was scrutinized to en-

sure that it conformed to the archi­
tectural intent, and often the design 
was dictated by proportion rather 
than strength. 

The exterior design is an inter­
play between light steel segments 
and massive masonry elements. 
The connections between the steel 
columns and beams are clean and 
unobtrusive to maintain a sleek, 
narrow appearance. The beam· to­
column connections are moment 
connections to resist wind forces. 
The connections are created with 
full penetration welds in the top 
and bottom flanges. A shear tab on 
the unexposed side of the beam 
was used to erect the beam. Once 

TIU' "m' 16()..acrf' ComrtWtllty Edit at,oll 
Village /11 Perry. Oil, mcllld~ modem 
classroom facihllt!S . as UttJl as a tlJer1/rr 
"ud recreattonal areas. MallY of the special 
pu~ spaces, such as tJw 
arts/mUSic/library wing pictun'd nbotlt' 
and 011 the opposite page, utlliu 
,ro"·pamllel columns and reqUired a 
coordillal. syslem for layoul . TIlL 850·,.", 
lill"''', showll allefl, IS deslglled 10 
illcorJlorale all of Ihe quallill" of. 
profrss"'".' faollly. X·brllcmK uv 
1It'Cl>Ssnry to m"'mltZl! drift . r""shed 
pllolography by William Slwck. 

in place, welds were made and 
backer plates were removed and 
ground smooth. This provides a 
simple, visually strong onnection 
that meets both the structural engi­
neers' and the architects' require­
ments. The engineers used 
STAAD-III for design and analysis. 

The clean appearance extends to 
the top of the structure. Roof edges 
were li mi ted to an 8" dimension, 
which included the depth required 
for the insulation, roof deck and 
the structure supporting the deck. 
In places, the roof overhangs its 
supports by 5' . 

W[ sections are cantilevered 
from the structure to support the 
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deck. The WT sections are located 
at 8' on center to match the spacing 
of the exposed structural steel, 
which results in two conditions: 
either the WT is directly above a 
beam or, more critically, the WT is 
perpendicular to the main beams. 
In the latter case, the load from the 
WT results in a torsional force in 
the main beam. Each sheet of deck 
had to be cut to fit within the WT 
sections. The overall structural 
depth of the WT and deck is 3", 
leaving room for the insulation and 
roofing. The result is a sleek, visu­
ally appealing roof edge. 

Interior Details 
Interior spac" within the village 

is composed of two-story areas, 
such as the dance studios and 
locker rooms, and one-story areas, 
such as the natatorium and gymna­
sium. 

The one-story spaces are quite 
tall, with heights ranging from 22' 
to more than 50'. As a result, X­
bracing was necessary in certain 10-
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cations to minimize drift. Some of 
the bracing has been left exposed 
and included as architectural ele­
ments, while other bracing is hid ­
den in walls. The exposed X-brac­
ing is composed of steel rod s, 
joined in the middle with a circular 
plate to add texture and to avoid 
chattering of rods moving across 
one another. This treatment is re­
peated throughout the village to 
provide architectural continuity. 

sr'Ff'~ ~ 
~IU4E"SS TO I'1I!t.TGJ.1 
~ F'AIJ6E. 

A variety of methods was used 
in many of the tall spaces to visu­
ally brea" up the height. For exam­
ple, in some areas canopies are lo­
cated approximately 10' above the 
finis hed noor. To maintain visual 
unity, the canopies were designed 
to renect the appearance of the roof 
edges. However, in some areas the 
canopies support the windows and 
walls above, making it difficult to 
achieve the same effect as the roof 
edge due to the grea ter loads and 
restrictions on denection. To 
achieve the desired thin appear­
ance, the depth of the structural 
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members was limited to a maxi­
mum of 6", with the majority of the 
members being 4" channels. Tubes 
were utilized to support the weight 
of the glass and the wind load. 

The main lobbies are two-stories 
high and create an open atmos­
phere for the adjoining second 
floor walkways. The structural 
steel for these walkways is de­
signed as an architectural feature, 
which meant the supporting steel 
needed smooth, clean lines. The 
connections were welded with the 
backer plates removed and ground 
smooth, as described earlier. Hand-
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rails on these walkways are custom 
designed to keep in concept with 
the remainder of the building. Stiff­
eners were added to the walkway 
support beams to align with the 
handrails and were designed to en­
sure that they not only met code re­
quirements but would also main­
tain their appearance under heavy 
use. 

Other significant areas include 
the pressbox, art/library/ music 
wing, theater and gymnasium. 

Pressbox 
The pressbox for the 4,OOO-seat 

a 36-lnch 
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football stadium has space avail­
able for the press, a conference 
room, videotaping room, and 
strategy rooms for the coaches. 

The large overhanging pressbox 
creates a visually exciting effect 
and is focal point for the village. 
The wind uplift load on the over­
hang was carefully analyzed to en­
sure the dead load of the structure 
could counterbalance the uplift 
load. Additional concrete was 
added to the roof structure to en­
sure adequate balance. This was 
necessary because rods supporting 
the overhang cannot withstand any 
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compressive forces. The propor­
tions and weight of the overhang 
results in the rear columns being in 
uplift. This is counterbalanced by 
using large, deeply buried footings. 

Architectural design called for 
custom-made, tapered columns to 
support the rods. The columns, 14" 
at the base and tapering to 7' at 
their top height, were created by 
cutting W14 shapes lengthwise and 
rewelding them to specifications. 

Art/Library/Music Wing 
Arc-shaped wings, resulting in a 

lack of parallel walls, are conceptu­
ally repeated in each of the three 
schools of the village, and house 
the art and music classrooms and 
libraries. The music rooms benefit 
from this design, because the non­
parallel walls break sound waves, 
creating superior acoustics. Cler­
estory lighting throughout the 
wings provides dramatic natural 
lighting for the art classrooms and 
display areas. 

The geometry of the wings is so 
complex both in plan and in eleva­
tion that columns were laid out us­
ing a coordinate system. Roof 
beams slope at different rates and 
in both directions, creating a 
warped roof surface as well as dra­
matic visual effects on both the in­
terior and exterior of the building. 

Pipe columns are utilized 
throughout this wing due to the 
lack of grid orientation and to sim­
plify connections. The column di­
ameter increases as the grade level 
increases. 

Theater 
The tallest, most dramatic struc­

ture on the ca mpus is the 850-seat 
theater, which was designed to in­
corporate all of the qualities of a 
professional facility. The theater 
wing is complete with audiovisual 
capabilities, covered orchestra pit, 
dressing rooms, theater classroom 
with production studio, scenery 
workshops and an elaborate cat­
walk system. Acoustic "clouds" 
create a false ceiling that deflects 
and disperses sound waves, reduc­
mg echoes and improving sound 
quality. 

The balcony floor is supported 
by 57"-deep plate girders, which 

Ca"opies located apl'roxmratt!ly W' aootJf 'he fi,n,lIed floor "l'nl(' (I dU1l1 PU'IJtbt'. hI 
IJdd,tio1l to prOlI;di1lg s/rade, they visually ;,lferrupl lite tall slX'ces . To mamtam {';sual 
unity, tilt' canopies were desig"ed to rrfleet tile apl'cara1lce of the roof edt'r(f!s . Photo by 
William Sileck. 

span across the theater. The roof is 
supported on SO' trusses, with top 
and bottom chords composed of 
W14x61 m mbers. Catwalks and 
rigging supports hang from the 
trusses and a 90' fly loft stores 
scenery panels, curtains and light­
ing. and speaker towers above the 
acoustic clouds. 

Gymnasium 
The roof of the 19,OOO-sq.-ft . 

gymnaSium was constructed with 
two curved trusses, 32' and 128' 
long respectively, rising from 31' to 
51' above grade. A 112'-long, 20'­
deep truss was designed to span 
the gym and to support both the 
roof trusses and the third floor me­
chanical room. The 32' -long com­
posite floor beams for the mechani­
cal room floor were connected to 
the bottom chord of the truss to 
provide an open pace for the sec-

ond floor auxiliary gym. 
Phase 1 of the Perry ommunity 

Education Village cost $52 million 
and took two years to complete. 
The Albert M. Iligley o. served as 
construction manager. AISC-mem­
ber Amthor Steel supplied 2,200 
tons for the high seh I and AISC­
member Kilroy Structural Steel Co. 
supplied 1,200 tons of steel for the 
physical education/community fit­
ness ccnter. 

Della R. Trai'Ja, P.E. , IS a struc­
tural ellglllefT with Burgess & Niple, 
Ltd. , Columbus, OH, alld sen'es as 
sectioll director for arc/lltectllral pro­
jects. Robert S. Macholl , P.E .. is the 
strllctural department head engilleer 
for the company's PaillesVllle, OH, of­
[ice alld is the project strllctural engi­
Ileer 011 ti,e Perry Community Educa­
tion Vi/lage project. 
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Classic Expansion 
A massive transfer truss was needed to create new 

courtroom space in the landmark Mies van der 
Rohe-designed Dirksen Federal Building 

..... ~: ...... 

: 
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Even the best laid plans of 
Mies and men can go astray 
over a 3D-year period . When 

the Dirksen Federal Building, a 
Chicago masterpiece designed by 
Ludwig Mics va n d er Rohe, 
opened in 1964 it included 14 
courtrooms and an expansion ca­
pability, which was utilized in 
1980, to accommodate six more. 
But by the 1990s, it wasn' t enough. 

The building is currently in the 
last phases of a $23 million renova­
tion, which includes the addition of 
eight two-story high courtrooms. 
The problem facing the project's 
structural engineer, Chris P. Ste­
fanos Associates, Oak Lawn, lL, 
was not just how to accommodate 
an 18'-high ceiling in a building 
with 12' fl oor-to-fl oor heights, but 
also how to crea te the large col­
umn-free spaces needed for a 
courtroom . 

1I0 ur solution w as to remove 
four interior columns and then to 
support the fl oors above the court­
room on a large transfer truss," ex­
pla ined John Conroyd, S.E., Sta­
fanos' project manager for the 
renovation. The new courtrooms 
are occupying space on what for­
merly were floors 12-14 of the 30-
story building. During this phase 
of the renova tion, only one level of 
courtrooms are being added . How­
ever, the renovation also will ac­
commodate a future, second level 
of courtrooms. The fuU-story trans­
fer truss was placed on the 14th 
floor, directly above the new court­
room space and picks up the 
weight of the upper 15 stories. If a 
second level of courtrooms is even­
tually required, the 12th fl oor can 
be built-out using steel plate gird­
ers to transfer loads since they'd 
only be carrying the weight of that 
one level, Conroyd noted . 
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The bottom chord of the 56'­
long truss is a W14x193, while the 
top chord is a W14x426, and the 
web members are W14x120 and 
W14x132. Each of the trusses is 13' 
deep and weighs 38,000 Ibs. All of 
the steel was A572 Grade 50 and 
steel fabricator was AISC-member 
Munster Steel Co. 

Given the massiveness of the 
members, erection was a key chal­
leng~pecially since the struc­
ture remained occupied through­
out the renovation. Individual 
truss members needed to be 
hoisted through 4' x 8' windows on 
the 15th and 16th floors and then 
reassembled in their final positions. 

"We used a 2SO-ton crane to 
hoist the members up and onto a 
steel conveyor system," explained 
Joe Leslie, project manager with 
AISC Associate-member Broad 
Vogt and Conant, the project's 
erector. In addition to running 
alongside the column line inside 
the building, the conveyor was 
cantilevered 13' out the window. 
"We had to calculate the center of 
gravity of each piece so that we 
could know how far we had to 
start it into the window before we 
could release it from the crane." 
Once inside the building, the erec­
tion crew used chain falls and 
come-alongs to maneuver the 
pieces into final position. 

The original design was all­
welded, but that was switched to 
an all-bolted design to reduce con­
struction time and minimize any 
fire hazard. Leslie pointed out that 
even if the truss was shop welded, 
it still would require a field splice. 
Using bolted connections also al­
lowed pre-assembly to ensure cor­
rect fit-up. 

During erection the trusses were 
preloaded with four SOO-ton hy­
draulic jacks to minimize dead 
load settlement and strain gauges 
monitored the forces induced in 
the trusses and building members. 
Once the trusses were preloaded, 
the column transfer brackets were 
locked in their final position and 
the columns were cut and removed 
to provide the column-free, 40' x 
55' courtrooms. The four trusses 
were brought into the buildings 
over the course of two weekends to 

All of the steel ,«IS 

broll,~"t into Ihe 
bllildins during n 
1.L'f!ekelld /Ising a 
250-toll crnllt!. 
Members were 
hoisted lip to tlte 
15th floor alld 
placed on a steel 
COllt't!Y0r system, 
which extended 13' 
Oll t of tlte 
wi"dow. Top pJroto 
by Bashke 
Photography . 
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concrete for fireproofing, while 
above that point the columns de­
pended on drywall for fire protec-
tion. • 

Floor-by-floor, the drywall en­
casing the columns was removed. 
Headed shear studs were welded 
to both sides of the column flanges 
and webs and horizontal and verti­
cal steel reinforcing bars were 
placed around the column core, 
which was then encased in con­
crete for a total width of 34". "The 
work required a lot of coordination 
with the tenants in those spaces," 
Conroyd said. "The contractor was 
only allowed to work on one or 
two floors at a time, and even then 
they were only given a small space 
in which to work. It was very labor 
intensive and we had to place con­
crete in wheelbarrows and trans­
port it using the building's frcight 
elevator." General contractor on 
the project was Power Contracting 
& Engineering Corp., Chicago. 

mmmllze disruption to building 
tenants and to avoid having to 
close a busy street during the busi­
ness day. 

supporting the transfer truss. 

Another crucial part of the pro­
ject was reinforcing the columns 

"We decided to use a composite 
column design to accommodate the 
added loads," Conroyd explained. 
On the first floor of the structure, 
the columns had been wrapped in 

On the first floor, core sample 
were taken of the concrete encasing 

• U'WfI" Shear Wrench Tools for Tension Set Fasteners 

• , 

S-60EZ Specifications 
Weight 11I11I11111I1I1I1111I1_ 13Ibs. 

Torque 111111111111111111111 425 ft.llbs. 
Speed 1111111111""'" 16 RPM 
Capacity ......... . ' 5/S- - 314-

(+7/S' A325 only) 
Voltage M .. _II_II_II_ .. _II_II_' - 110 V. AC 

AND 
ALL Break-Off Type Bolts 

SALES ' REPAIRS ' RENTALS ' PARTS 

FULL 
RANGE OF 

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

A325 

A490 
Are Also 
Available 

CALL US For Domestic 
Tension Control Bolts! 

r----". 

S-90EZ Specifications 
Weight ... • ............ 18.5 Ibs. 
Torque ...................... 550 ftltbs 
Speed ....... • .. 1111111 16 RPM 
Capacity II 1111- 314-· 7/8-

(+ l' A325 only) 
Voltage _.......... • 110 V. AC 

BRISTOL MACHINE COMPANY • 19844 Quirnz Court, Walnut, CA 91789 • (909) 598-8601 • Fax (909) 598-6493 ' (800) 798-9321 
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the columns to detennine compres­
sive strength. In general, it was 
adequate for the additional loads, 
though some of the concrete 
needed to be removed and re­
placed, Conroyd said. 

The only other major modifica­
tion to the building occurred on 
floors three through five, where a 
connecting stairway was installed 
for the U.S. Attorney's office, ac­
cording to ezin Hedlund, AlA, 
project designer with Lohan & As­
sociates, Chicago, the project's ar­
chitect. While installing the stair 
mostly involved cutting an open­
ing through the existing concrete 
slab, designing it was much more 
complicated . 

Because of the building's signifi-

cance as a Modernist masterpiece, 
any changes must be made with 
great care. As a result, the stair was 
clearly designed in a Meisian style, 
and features an open stair of 
painted metal and polished stain­
less steel. As one reviewer wrote in 
a recent issue of Jllialld Architect: 
"It's easy to believe that, had the 
programmatic requirements been 
different in 1959, this stair might 
have been built in just such a way 
by Mies himself." 

The structural work on the pro­
ject is complete and the engineer 
recently won an award for it in the 
respected Structural Engineers As­
sodation of Illinois Awards Pro­
gram. 

Offer the 
lowest cost 
for properly 
installed / 
inspected 
A-325 & A-490 
fasteners. 

The Bolt is cali­
brated to assure 
proper tension 
when the tip is 
twisted off during 
installation. 

• One man, one 
side installation 

• Non impacting, 
electric wrenches 

• Visual inspection 

• Engineering/field 
assistance 

l..eJe.une Bolt Company 
8330 Ww 2200h S •• 
lakeville. Mlnnuota SW44 
TElE., 612469·5521 
WATS, 8O().S72-265S 
FAX, 612469·5893 
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Turmoil constantly swirls around the tOPIC of bolt specifications. To help answer questions about bolt buying, 
specifying and quality assurance, the Research Council on Structural Connections has issued a series of 
bulletms, the first four of whIch are printed here. 

RESEARCH COUNCIL ON STRUCTURAL CONNECTIONS 

Education Committee 
Bulletin No.1 

Project Specifications For High-Strength Bolts 

Trouble-free construction using high-strength bolts 
begins with the engineer's project specifications, which 
contaon provisions to assure fasteners of the specified 
strength are supplied and that they are installed by 
procedures that assure the reliable performance in the 
completed structure. The following are suggested pro­
visions to be incorporated in the project specifications: 

Material Standards 

The publications listed below form a part of this 
specification to the extent they are referenced. 
Publications are referred to in the text by basic 
specification designation only. 

American Society for Testing and Materials 

ASTM A325-High Stre/lgth Bolts for Stmctllral 
101l1ls. 

ASTM A490-Heat-treated Steel Structural Bolts, 
150 ksi Millimlllll Tetlsile St rellgth. 

Field Erection And Shop Assembly 

1. High-strength bolt installation and tightening shall 
be in accordance with Section 8 of the Speclficat"", for 
Stmctllral Joillts Usillg ASTM AJ25 or A490 Bolts. 

2. Regardless of installation requirements for the pro­
ject, whenever high-strength bolts are to be onstalled , 
not less than three bolt, nut and washer assemblies 
from each lot supplied shall be tested in a tension 
measuring device at the job site at the beginning of 
bolting start-up to demonstrate that the bolts and 
nuts, when used together, can develop tension not less 
than that provided in Table 4 for the size and grade. 
The bolt tension shall be developed by tightening the 
nut. A representative of the manufacturer or supplier 
should be present, if required by the Engineer 01 Re­
cord, to assure that the lasteners are properly used, 
and to demonstrate that the fastener assemblies sup­
plied satisfy the specification requirements. 

Inspection 

• 

• 

Research Council on Structural Connections 

Specificatioll for Stmctllralloillts Usillg ASTM 
A325 or A490 Bolts. Endorsed by AlSC. 

Evidence Of Conformity 

inspection procedures should be in accordance with • 
Section 9 of the Specificatioll for StrJIctllrallolllts Usill8 
ASTM A325 or A490 Bolts. The inspector shall confirm 

The supplier shall certify that bolts, nuts and washers 
furnished comply with all of the appropriate 
rl,<]uirements of the applicable Specifications, and shall 
proVIde complete manufacturer's mill test reports 
(Manufacturer's Inspection Certificate). For fasteners 
to be accepted, certification numbers shall appear on 
the product containers and correspond to the 
identification numbers on the mill test reports 
(Manufacturer's Inspection Certificate). 

Manufacturer's symbol and grade markings sha ll 
appear on all bolts and nuts. 

that the materials meet the project specification and 
that they are properly cared for. He shall confirm that 
the faying surfaces have been properly prepared 
before the connections are assembled . I Ie shall 
observe the specified job site testing and calibration 
and confirm that the procedure to be used does 
provide the required tension. lie then monitors the 
work to assure the tested procedures are routinely 
followed on the joints that are specified to be fully 
tensioned. 

Bulletin No.2 

Factors Meriting Special Attention By The Engineer 

Incorporation by reference of standard specifications of standards and the Commentary thereto plus a!ten­
on project specifications makes for efficiency, com- tion to the following items avoids misinterpretation of 
pleteness and uniformity of understanding and appli- the Engineer's intentions and job site problems. The 
cation from project-to-project. However, sight is often list is not all inclusive. 
lost of the fact that, as standards, they cannot cover all 
eventualities, and as "boi ler plate," their automatic in- 1. The current Specification for Structural Joints Using 
corporation in project specifications may lead to di- ASTM A325 or A490 Bolts is dated November 13, • 
minished recognition of the content and intent of the 1985. It is Significantly different from earlier versions 
standard. Experience has shown that periodic review and is supported by a Commentary that was prepared 
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to provide background for the Specification and to 
cover the questions routinely asked. Proper design us­
ing high-strength bolts and their proper use in the 
field and shop can be assured by knowledgeable ap­
plication and adherence to the requirements of the cur­
rent specifications. 

2. Routine adherence to demanding speCifications as­
sures the performance you contemplate in your design 
and saves money because corrective work is much 
more costly than work done correctly from the start. 

3. umerous past bolting problems were the result of 
fasteners that did not meet ASTM Specifications, but 
which fact became known only be testing after instal­
lation. Strict adherence to specified bolt and nut mark­
ing requirements and job site testing prior to 
installation of bolts are essential to preventing the in­
stallation of non-confonning or "counterfeit" bolts in 
your structures. 

4. Some bolt tension indicating devices cannot be 
used to directly test short grip bolts; however, the re­
quired testing of short bolts can be accomplished in 
any convenient steel plate by the use of a washer-type 
direct tension indicating device. The direct tension in­
dicating washer must first be tested using a longer bolt 
in the testing device to prove that they are not over 
nor under strength. Alternatively, a tightening torque 
may be determined in a tension measuring device us­
ing a longer bolt with a hardened washer under the 
turned element. This torque may then be used for test­
ing shorter bolts with a hardened washer under the 
turned element in a steel plate provided lubrication 
and condition of threads for the long and short bolts 

are similar. 

5. The Council Specification recognizes alternative­
design fasteners with design features intended to con­
trol the installed bolt tension. The bolt tension control 
feature is dependent upon the manufacturer's quality 
control. Therefore, it must be confirmed by on-site 
testing before bolting start-up that the supplied alter­
native-design fasteners induce tensions as specified in 
Table 4 of the Council Specification. 

6. Alternative-design fasteners may require different 
clearances than conventional bolts to accommodate 
the special tools. Check details. 

7. The torques required to install A490 bolts more 
than 1" in diameter in slip-critical conditions is be­
yond the capacity of installation wrenches usually 
available. Do not use A490 bolts larger than 1" in di­
ameter without careful consideration of the necessity 
and special attention to the problems of mstallation in 
order that your intended performance may be as­
sured. 

8. The mixing of A325 and A490 bolts of the same di­
ameter should be avoided to assure that the A490 
bolts are installed in their proper location. 

9. [nsta llation and/or testing of tension in bolts using 
standard tables or formulas for torque-to-tension rela­
tionships is highly unreliable and violates Spoofica­
tion requirements. If torque is to be used as an 
indicator of tension, it must be determined by specific 
test at the job site using project bolts. 

Bulletin NO.3 

Recommendations For Purchasing, Receiving 
And Storing A325 And A490 Bolts 

The steel fabricator normally bears the cost of the 
high-strength fasteners on a project. "Purchase price" 
and "del1very" are the main criteria used in purchas­
ing; however, purchase price is the true measure of 
cost to the fabricator only if the bolt manufacturers 
and vendors can be counted upon to fully comply 
with the purchase specifications. Unfortunately, with 
some manufacturers and vendors, knowledge and at­
tention to specification requirements, proper manufac­
turing and testing procedures and quality control 
have been neglected or disregarded to meet tough 
competition. 

Therefore, carefully prepared purchase orders that 
clearly and completely specify requirements for 
manufacture, testing, delivery and storing of 
high-strength bolts are essential to keep the 
fabricator's true costs under control while assuring 
proper fastener performance. 

Purchasing Requirements 

The purchase order for all ASTM A325 and A490 
high-strength bolts must include the following: 

l. The ASTM grade-A325 or A490 

2. The type-Type 1, 2 or 3 

3. A copy of the project specification for the manufac­
turer and vendor 

4. "Ordering information" as required by ASTM, Vol­
ume 15.08 Fas/eners, Pages 56 and 98. 

Evidence of Conformity 

Additionally, the purchase order should require: 

1. The vendor to provide certification that the bolts, 
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nuts and washers furnished conionn to all require­
ments of the referenced ASTM specification. 

2. That certified manufacturer's mill test reports be 
supplied that clearly show the applicable ASTM me­
chanical and chemical requirements together with the 
actual test results for the supplied fasteners. 

3. That the bolt heads and the nuts of the supplied 
fasteners must be marked with the manufacturer's 
identification mark, the strength grade and type as 
specified by ASTM specifications. 

4. That, for projects requiring slip-critical connections, 
the lubricated bolt, nut and washer be preassembled 
to assure proper fit of the bolt and nut and the assem­
bly tested for strength to meet the requirements of Ta­
ble 4 of the Specification for Structural Joints USl1lg 
ASTM A325 or A490 Bolts prior to shipment to the pur­
chaser. 

Receipt And Verification 

For acceptance, verify the delivered fasteners comply 
with purchase requirements upon receipt: 

1. That bolts and nuts are marked as specified. 

2. That manufacturer's mill test report reflects that the 
chemistry of the fasteners supplied comply with re­
quirements for the type bolts and nuts specified. 

3. That certification numbers appear on the product 
containers and correspond to the certification numbers 
on the mill test reports for the fasteners. 

4. That mill test reports are supplied to both the pur­
chaser and the testing laboratory responSible for qual­
ity control. 

A representative of the fastener supplier should be 
present. The inspector shall be present and a tension 
measuring device shall be available in the shop and at 
the jobsite at the beginning of bolting start-up. Tests of 
representative samples of the fasteners received shall 
be conducted to confinn that the fastener assemblies, 
including lubrication if required, when tensioned by 
tightening the nut on the bolt, satisfy the installed 
tension requirements of Table 4. 

Storage 

All fastener components shall be stored in a manner 
that affords complete protection from moisture, heat 
and dirt contamination. These precautions are 
necessary to avoid corrosion, loss of effectiveness of 
the lubricant and dirt contamination that will increase 
the needed torque and preload scatter ranges. Each 
day, upon removal from storage, each bucket of 
fasteners will be visually inspected for corrosion, 
contamination with dirt and condition of lubricant. 
Any fastener found to be corroded, dirty or lacking 
the coating of lubricant present when delivered to the 
job site will be deemed unacceptable for installation. 

Bulletin No. 4 

• 

• 
Recommended Erection And Field Inspection Procedures 

For High-Strength Bolts In Structural Steel Assemblies 

This bulletin provides brief guidance for proper in­
stallation of high-strength fastener assemblies, and 
emphasizes the most reliable methods for inspection 
of bolts installed by each of the four recognized instal­
lation methods. Additionally, it explains why the rec­
ommended receipt, storage, installation and 
inspection procedures are important to the reliable 
use of high-strength fasteners. 

Threaded high-strength fasteners are an assembly 
made up of an externally threaded screw (commonly 
called a bolt) and a nut. If a washer is required, it is an 
essential part of the assembly; a direct tension 
indicator also may be specified. Each part is covered 
by separate ASTM Specifications that assure 
unifonnity of strength and quality of each part, 
largely independent of the other elements. 

The ASTM Specifications are adequate and 
appropriate for the strength and quality of the 
separate parts, but the ASTM tests may not be 
representative of the factors and conditions that 
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detennine the perfonnance of the fastener assembly 
during installation and service as they are used in 
construction. For one example, the bolt part of the 
assembly is tested for strength by screwing the bolt 
into a standard testing fixture and subjecting it to pure 
tensioll. In usual applications, bolt tension is induced 
by torquing a nut on the bolt. During this operation, 
the bolt is subjected to combined torque and tellsion , 
which may cause the bolt to fail at a load less than the 
pure tension load. The highly variable torque 
component of the combined stress must not be so 
large that, for bolts required to be pretensioned, it 
prevents the development of the specified pretension. 

The components of a fastener assembly come together 
and may be evaluated reliably as an assembly from 
the standpoint of the effect of fit of the nut threads 
with the bolt threads, the condition of the threads and 
the effectiveness of the lubrication and the function of 
the assembly in a structure only at the time of • 
installation. The Specificatioll for Structural Joillts Using 
ASTM A325 or A490 Bolts, and various specifications 

• 



• 

• 
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that invoke the RCSC Specifications provide the 
authorit~tive rules that ensure suitability and proper 
mstallalion of fastener assemblies in structural 
applications. 

Requirements Applicable To All 
High-Strength Bolt Installation 
The assurance of service performance of fastener as­
semblies as contemplated in the design and intended 
by the Engineer must be the primary goal of all mem­
bers of the construction team. This goal can be reliably 
achIeved only by following the RCSC Specifications. 
The following summary emphasizes the essential pro­
cedures that are required but often neglected. 

1. job site quality control procedures for receipt of fas­
teners must verify that lot numbers on the kegs, boxes 
or bags correlate with the lot numbers on the test cer­
tificates and that the information on the certificates in­
dicate that all lots of bolts, nuts, washers (if used), and 
OTis (if used) ane within the specification require­
ments. The procedures for receipt also shall verify that 
fastener assembly components are properly marked. 

2. Special attention must be given to galvanized fas­
tener assemblies to assure compliance with latest 
ASTM Specification revisions, such as rotational capac­
Ity tests and lubrication of galvanized nuts. 

3. Reaming of poorly aligned holes, which may be re­
qUIred to aVOId damage to threads by driving bolts, 
should be accomplished in accordance with AISC Code 
of Stalldard Practice, paragraph 7.12. Modifications to 
clear major mis.llignments should be recorded in detail 
with date, time and location. 

4. When the requirements for receipt of fasteners and 
the requirements for verification of installation proce­
dure is followed by installation of fasteners in the work 
according to the pretested procedure under the surveil­
lance of the inspector as required in the Specification for 
Strllctllral Joillts Using ASTM A325 or A490 Bolts, the in­
stalled fasteners are deemed to be properly installed 
and to satisfy the requirements of the specification 
without further inspection or testing. 

Installation And Inspection Of Bolts 
Not Requiring Pretension 
1. Bolts in connections not identified as being slip criti­
cal lIor subject to direct tension lIor otherwise identified 
as requiring pnetension should be tightened to pull aU 
plies into firm contact but need not be tightened to in­
duce a specific pretension. 

2. Inspection should not include testing for bolt ten-
• sion in connections not requiring pretension. 

3. Painting of the faying surfaces of these connections 

is permitted. 

Requirements Appl icable To All Methods 
For Bolts Requiring Pretension 
The foUowing requirements are mandatory for all 
RCSC Speahcallon approved field installation and in­
spection procedures for connections requiring preten­
SIOn, Stich as slip-critical connections and fasteners 
subject to directly applied tension and connections 
covered by AISC Specification paragraph j1.11. 

1. All fastener components sha ll be stored at all times 
prior to il~stallation in a manner that affords protection 
from mOisture, excessive heat and contamination by 
dirt. 

2. Only the number of fasteners required for one shift 
of work shall be removed from storage at a time. At 
the end of the work day, all fasteners not installed are 
to be returned to suitable storage. 

3. Tension measuring devices arc necessary erection 
tools that ane required by the erector at the job site 
where fasteners requiring pretension are being in­
stalled. The erector shall assemble the as-received fas­
tener components and test the assemblies, as they will 
be used, to confirm that the installation procedure to 
be used for tensioned fastene", develops tension 5% 
hIgher than required tension given in Table 4 of the 
RCSC Specification. 

4. During the project, fasteners found to be corroded 
dirty or lacking adequate lubricant to satisfy test re: 
qUlrements shall be collected in a designated con­
tamer, cleaned and re-Iubricated with an approved 
lubncant and re-tested. Fastener assemblies that can­
not demonstrate an installed tension 5% higher than 
mUllmum reqUIred tension shaU be deemed unaccept­
able for use. 

5. Bolts shall be installed in holes of a connection and 
brought to the snug-tight condition. Snug tightening 
shall begm at the most ngld part of the connection and 
progness to the free edges. 

6. After the snug tightening operation, all bolts shall 
be tightened further in a systematic manner beginning 
WIth the most ngld part of the connection and pro­
gressmg to the free edges of the connection. 

7. Surveillance by the inspector of start-up testing and 
performance according to the tested procedure on 
work in progress provides gneatest assurance of 
proper instaUation and bolt tension. After-the-fact test­
ing is inherently less reliable . 

8. Tensions in excess of those given in Table 4 are not 
cause for rejection. 
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Additional Requirements For 
Turn-Ot-Nut Tightening Method 
1. At the start of the work, the installation crews shall 
demonstrate that their routine procedure for turn-of­
nut method properly establishes the snug tight condi­
tion and turns required for full tension. 

2. Bolt tightening to final tension may be accomplished 
with greatest assurance by match-marking the outer 
face of the nut with the protruding bolt point after the 
snug tightening operation. 

3. The specified turns from snug tight to final tension 
must be applied in a systematic manner beginning at 
the most rigid part of the connection. 

4. The inspector shall observe the testing of the repre­
sentative samples and verification demonstrations of 
the method to be used, and shall exercise surveillance 
to assure that the proven method is routinely followed 
in the work. 

Additional Requirements For 
Tension Control Bolts 
1. The sheared-off splined end 01 an individual bolt 
only indicates that, at the time the splined end was tor­
qued off, enough torque had been applied to the bolt to 
Iracture the break neck. Specified tension is assured lor 
all bolts in a connection required to be tensioned only if 
the bolts have been systematically snugged and tight­
ened as specified. 

2. Tightening to final tension and sheanng the break 
neck shall not be accomplished in a single continuous 
operation, especially in large joints. 

3. The greatest assurance of properly installed and ten­
sioned bolts will result if the inspector exercises sur­
veillance inspection 01 work in progress to assure that 
procedures (5) and (6) 01 the tensioning requirements 
applicable to all methods are routinely lollowed belore 
the break neck is sheared. 

4. Specific and proper lubrication 01 "tension control 
bolts" is essential to the reliable use of these fasteners. 
Contact the manufacturer prior to applying any lubri­
cant to these fasteners. 

Additional Requirements For 
Calibrated Wrench Tightening 
1. At least once eacll worklllg day, using the tension 
measuring device and representative samples of the 
fasteners to be installed that day, the erector will cali­
brate the wrenches and demonstrate that the installa­
tion procedure and the equipment being used achieves 
1.05 times the specified installation tension . 
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2. Any time a component of the installation process is 
changed (operator, inlpact wrench, compressor, fas­
tener component combination, etc.) this test is to per- • 
formed to revalidate the procedure. 

3. In the work, the bolts shall be installed with hard­
ened washers under the element to be turned in tight­
ening. 

4. Following the initial tightening, the connection shall 
be tightened using the calibrated wrench beginning 
with the most rigid part of the connection and pro­
gressing systematically to the free edges until the tight­
ening torque for all bolts reach at least the torque 
established by the demonstration tests for the day. 
Several cycles may be needed . 

5. The inspector shall observe the calibration of 
wrenches and/or required installation torques, as ap­
propriate, for the fastener assemblies being used, and 
shall use the torques so determined to check the tight­
ening of bolts in the work. 

6. So-.:alled "standard" torques, or torques deter­
mined by formula or tables, shall not be used. 

Additional Requirements For Assemblies 
With Direct Tension Indicators 
1. At the start of work, in addition to General Require- • 
ment (1), representative samples shall be checked in 
the tension calibrating device to demonstrate that the 
OTis supplied are within the installed tolerances in Ta-
ble 3 of ASTM F959. 

2. The presence of a OTI with the protrusions com­
pressed to the specified gap merely indicates that at 
some time an adequate load has been applied. Speci­
fied tension is assured only if the connection is system­
atically snugged and tightened as required for all 
methods for tensioning bolts. 

3. Tightening of individual bolts with OTIs to final 
gap shall not be accomplished in a single continuous 
operation. First, all fasteners shall be tightened so as to 
compress the OTI protrusions to two times the speci­
fied final gap. 

4. Tightening to final specified indicator gap shall be 
accomplished by systematic tightening of fasteners be­
ginning at the most rigid part of the connection and 
progressing to the free edges, especially in large con­
nections. Several cycles may be required. 

5. The greatest assurance of properly in,talled and 
tensioned bolts will result if the inspector exercises 
surveillance inspection of work in progress to assure 
that procedures (5) and (6) of the tensioning require- . 
ments applicable to all methods are routinely followed 
in compressing the indicators to the specified gap. 
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t",toJ and CCrtlHL.J, mcIuJlIlg C<lmrilance \11th FH\XIA, 

DOT and AASI ITO 'l'eclfic:1'1(\'" for hnJge ((HNfllC!H\O. 

So, forget ahout CllU1I'lJ,! hnlh ott with .1 lllrch It 

,,\Il1clhmg gO"' wrong. Call ll' at 800/955·6~26, FAX 119/ 

)J7·5J94 or \\'nte PO flox 6100, 5,. Jo,,, IN 46785 10 fmd 

picKe ynu coulJ remo\'e It With a ","nple, four dolldr wrench, for hu ... 1I'lc, .... 



MACHINERY , TOOLS & MATERIAL HANDLING PRODUCTS 

Angle Roll Literature 

COM EQ is offering a free leaflet 
entitled: "Angle Rolls: Their 

Features-Their Uses-Their Ac­
quisition." The literature includes 
information on a wide range of rna· 
chines, including: Roundo Model 
R72S (6"x6"xl" angle capacity); 
Roundo Model R9S (8"x8"xl" angle 
capacity); and Roundo Model RIDS 
(10"xl O"xl" angle capacity). 

To request a free brochure, con­
tact: COMEQ, Inc., P.O. Box 3193, 
Baltimore, MD 21203 (410) 325-
7900; fax 410/325-1025 

Drilling/Tapping 
Machines 

Compustep is offering a six­
page color brochure describ­

ing its Quickdrill Stretch family of 
large area drilling/tapping ma­
chines. More than just a product 
brochure, it highlights areas for 
productivity improvement and 
drilling alternatives. In addition to 
describing the company's product 
line, the brochure provides infor­
mation on CNC programming and 
advice on productivity improve­
ments. Dimensions are given in 
both inches and millimeters. 

For a free brochure, contact: 
Compustep, 774 Rye 51., Unit 11 , 
Peterborough, Ontario, CANADA 
K9J 6W9 (705) 745-2961; fax 
705/745-8130. 

Belt Grinder 

I ndustrial Belt Grinders from 
Jancy Engineering Co. are de­

signed for continuous heavy grind­
ing operations. Material is re­
moved rapidly and safely without 
vibration. The operating position is 
quickly adjustable, which enhances 
operator comfort and performance. 
Also, abrasive belts, which are 
available in severa l grits and are 
easily changed, eliminate the need 
for costly grinding wheels. All of 
the units, which operate at a noise 
level below 80 DBA, are shipped 
with adjustable tool rest and eye 
safety shields. 

For more information, contact: 
Jancy Engineering Co., 2735 Hick­
ory Grove Road, Davenport, IA 
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52804 (319) 391-1300; fax 319/ 391-
2323. 

Acrylic-Tip Markers 

A complete Hne of high-quality, 
acrylic-tip industrial markers 

in nine colors and three tip styles is 
now available from Dykem. A 
"Chisel" tip provides very fine 
lines or a wide nat mark, depend­
ing on how the marker is held and 
is used extensively in the steel in­
dustry for marking coils of steel 
and steel billets. 

For more information, contact: 
Dykem, 8501 Delport Dr., 51. Louis, 
MO 63114 (800) 44D-YKEM. 

Punches And Dies 

The American Punch Co. offers 
a wide range of low-<:ost 

punches, dies, and shear blades for 
angleline, beam line and portable 
punches. In addition, the company 
offers a variety of shear blades, 
coupling nuts and punch stems. 

For more information, contact: 
The American Punch Co., 685 S. 
Green Road, Cleveland, OH 44121 
(BOO) 243-1492. 

Pipe CuHing 

A new two-axis C C pipe cut­
ting control from Vernon 

Tool Co. provides computer preci­
sion at an affordable price. Com­
pared with manual methods, the 
new MPM-2 delivers increased cut­
ting speed and enhanced fit-up ac­
curacy with lower labor costs. The 
versatile machine can provide a 
wide variety of shapes, including: 
straight and beveled cuts; miters; T, 
K, and Y sadd les; multiple intersec­
tions; centerline offsets; and circu­
lar and regular holes. 

For more information, or details 
about refitting any existing Vernon 
pantograph, contact: Jim Black­
burn, Vernon Tool Co., 503 Jones 
Road, Oceanside, CA 92054 (619) 
433-5860; fax 619/ 757-2233. 

Rollers 

A new six-page brochure from 
~lilman describes the com­

pany's Accu-Roll Guidance Sys­
tem, a popular modification often 

appHed to Hilman's high capacity 
chain action rollers when they are 
used in complex heavy moving ap- • 
plications from 500 Ibs. to more 
than 1,000 tons. The system is par­
ticularly useful where either repeti-
tive or precise movement is re­
quired. 

To request a free brochure, or 
for more details on Hilman Rollers 
and Roller Systems, contact: HiI­
man Inc., 2604 Atlantic Ave., Wall, 
N) 07719 (908) 449-9296; fax (908) 
223-8072. 

Portable Magnetic 
Drills 

Rotabroach Portable Magnetic 
Drills from Hougen offer the 

portability of a hand-held drill and 
the stability of a drill press. These 
incredibly compact magnetic base 
drills offer both efficiency and 
safety. A small, powerful magnet 
rated at 2,000 lb. dead lift and an 
efficient 115 volt motor combine to 
provide a hole production range of 
7116" to '13;&" diameters through ma­
terials up to 2" thick. Models 10904 
and 10908 can drill al" diameter 
hole through 1 "-thick mild steel in 
less than 40 seconds. 

For more information, contact: 
Hougen Mfg. Inc., G-5072 Corunna 
Road, P.O. Box 2005, Aint, MI 
48501-2005. 

Multiple Torch CNC 
Burning System 

Peddinghaus Corp. has intro­
duced a totally new, multiple 

torch CNC burning system for 
structural steel sections. Model 
ABCM-I250/ 3 offers many unique 
capabilities for the efficient C C 
burning of structural steel mem­
bers up to 50" in width. The system 
employs three separate program­
mable torch assemblies to provide 
maximum efficiency when produc­
ing burning requirements on both 
nanges and the webs of structural 
members- all in one pass through 
the system. 

For more information, contact: 

• 

Peddinghaus, 300 . Washington • 
Ave., Bradley, IL 60915 (815) 937-
3800; fax 815/ 937-4003. 



• 

• 

Universal Loading 
Spring 

T he Universal Loading Spring 
IS a new concept for bolt ten­

Sioning, providing predictable and 
s table loading. Current research by 
McDonnell-Douglas for pace Lab 
indicates that the system provides 
predictable bolt tension indefi­
nitely. Addi tional features include 
lower cost and weight, and re­
duced bolting assembly time. 

For more information, contact: 
Universal Loading Spring Corp., 
2131 Sunnydale Blvd., Clearwater, 
FL 34625 (815) 446-7650; fax (813) 
447-5166. 

Crane Systems 

H arri ngton manufacturers sin­
gle and double girder crane 

systems and components up to 10 
ton capacity. Motorized, geared 
and manual systems are available 
along with a complete line of elec­
tric a nd manual chain hoists. Pro­
fessional engineering support is 
available for specia l applications 
and low headroom / clearance re­
quirements. 

For more information, contact: 
Harrington, 401 West End Ave., 
Manheim, PA 17545 (800) 233-3010; 
fax (717) 665-2861. 

Material Handling 

Mi-Jack's TRAVELlfT Crane 
is a self propelled rubber 

tired ga ntry cra ne able to pick and 
ca rry its load anywhere. Capacities 
range from 15 to 325 tons and di­
mensions are customized to each 
application. Existing sto rage ca n be 
increased up to 500%; inde­
pendently controlled hooks com­
bined with optimal spreader bar 
e limina te product damage; and lift­
ing capacity ca n be doubled with a 
two-magnet system. 

For information, contact: Mi­
Jack, 3111 West 167th St., Hazel­
crest, I L 60429 (708) 596-5200. 

Material Handling 
• S hepard iles designs, manu-

factu res and installs complete 

material handling systems de­
signed to meet customized needs. 
Systems include automated / inte­
grated monorail systems, overhead 
cranes, hoists, steel rod /coil han­
dling systems, and AS/ RS ma­
chines to service teleplatforrns. 

For more inf rmation, contact: 
Shepard Niles Inc., . Genessee St., 
Montou r Falls, NY 14865 (607) 535-
7111 ; fax (607) 535-7323. 

Blast Cleaning 

Pangborn offers a wide range of 
blast cleaning systems for des­

caling p late, rolled shapes, weld­
ments and fabrications, for both 
pre- and post-blast descaling. Sca le 
models and visual aids will be 
used to depict a wide variety of 
blast cleaning systems used in sur­
face preparation of materials for 
burning, welding and appLications 
of CQ.l tings. 

For more information, contact: 
Pangborn Corp., P.O . Box 380, 
Hagerstown, MD 21741 -0380 (301) 
739-3500. 

Punches And Dies 

The leveland Steel Tool om­
pany has published its new 

four-color ca talog. It details prod­
ucts available both in stock and by 
special order. Included are 
punches; dies; tooling fo r Ilydrau­
Iic Angleline, Hydraulic Beamline, 
and Ilyd raulic Portable Punching 
Ma hines; and tooling for W.A. 
Whitney, Fabriline, Buffa lo Iron-
workers, Schotchman / Dvorak, 
Uni-Ilydro, Lehman / Bateman, 
Nitt Kohki, Enerpac, old / Hot 
Punching Spring Steel, Metal ul­
vert Punching, and Adapt Ma­
chines. 

For more information, contact: 
The Cleveland Steel Tool 0., 474 
East 105th St., Cleveland, 011 
44108 (BOO) 446-4402. 

Plate Bending 

T he Ileller / Davi 4-Roll Plate 
Bending Machine features the 

ability to roll 1.1 times the upper 
roll diameter, which is up to 30% 
tighter than competitive machines. 

For more infomlation, contact: 

E.G. Ileller's Son, Inc., 18330 
Oxnard St., Tarzana, CA 91356-
1502 (800) 233-0929. 

Angle Fabrication 

Angle fabrication is simplified 
with W.A. Whitney's 846D 

C Anglemati . The compact 
machine fea tures two 75-ton 
presses and a 70-ton shear all 
mounted on one rigid frame and a 
ontinuous feed which e liminates 

drop-off sections. The machine fab-
ricates up to 6" x 6" x \-2" A572 an­
g ie, punches holes up to 1 \-2" di­
ameter, and process flat stock up to 
6" x Ill". 

For m re information, contact: 
W.A. Whitney o rp., 650 Race St., 
P.O. Box 1206, Rockford, I L 61105-
1206 (815) 964-6771. 

Saw Blades 

A wide variety of segmental 
saw blades, bandsaw blades 

and an I AS Software Program fo r 
high-speed cutting is available 
from Insco Saw Divis ion. I AS se­
lects the proper blade, correct feeds 
and spe<.-ds to maximize beam cut­
ting efficiency. 

For more information, contact: 
Insco Saw Division, 320 Interna­
tional ircle, Summerville, SC 
29483 (803) 873-7850. 

Circular Cold Saws 

Kaltenbach, the world's largest 
manufa turer of circular cold 

saws, announces the addition of 
two models. The all new IIDM-
1000 and IIDM -1400 structural 
saws are designed for use in a "tan­
dem system" with our structural 

N drill. Unique design includes 
a traveling saw aml and fixed da­
tum fence to include miter cutting, 
optifeed , and vertical clamp. Popu­
lar options include C C control fo r 
89 cutting angles and FABCUT 
software package for fabricators. 
For more information, contact: 
Joseph A. Dick, executive vice 
president, Kaltenbach, Inc., 6775 
Inwood Dr., Colu mbus, I 47201 
(812) 3424471. 
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STEEL MARKETPLACE 
Detailing Software 

Purchase your own detailing system and modify it 10 match your needsl ThaI's 
nght. purchase the source code lor your own detailing system and let your 
programmers speoakze It lor your company's detaJliOQ standards. The software 
already detail most standard structural connecbOns and is completely 
automatic. The details, complete WIth dlmeOSlOOS. for each framing conchbon 
are prepared automabCalty based on the framing condrtion The program also 
uses a framing plan type inpullor speed and simplicity. 

Bong the power of computerized detaJllng In·housel 

Please send inquIries to: 
Detailing Software, P.O . Box 319023, Chicago, IL 60631 

SAVE $ - BUY USED - ALL GUARANTEED 
PEOOINGHAUS Angle Maslet (1983) GE Controls 6x6x'-'l, SO COny 
FABRILINE FS 1010 Shear 10· Angle, 10· Channel. 14 Flats (1976) 
VERNET Angle une, 6x6xl~" 
KALTENBACH Saw HOM 1300 17'12" 
OOALL TF 245A Bandsaw, Vert .• Tilt, w2S" Power Conv .• 24" x 24" 
BERTSH Roll ~ x S" Initial Pinch w/AJr Drop End 
WELLS 8·25 Bandsaw 36 )( 25" CAP 
CINel 16')( 400 Ton Hydraut.c Brake 
CINel '~ )( 10' Shear 

Call Or Fax For Complete Us! Of Saws, Ironwor1l;ers, Shears & Brakes 

Westbrook Engineering Co., 23501 Mound Road, Warren, MI 48091 
Ph: (313175~100 ... (800) 899-9192; Fax: (313175~106 

Ram Analysis Steel Design Software 
Now, get SBEAM by Aam AnalYSIS for only $100. Full featured 

compOSlte/non·composite single beam design and ana}vsls software (LAFD or 
ASD) . Easy-to·use WIth Windows graphICal Interface. run 90 day money bad\; 
guarantee Also avaJiable, the AAMSTEEL Integrated Structural Software 
System. Fully Integrated analysIs , design and drafting of steel beams, joists, 
columns, and baseplates. 

Ram AnalYSis 
5315 Avenida Encinas, Suite M, Carlsbad, CA 92008 

Phone: 8001726-7789 
Fax ord ers: 619/431-5214 

-30 Day Trial Available-

CBRIDGE - 3-0 Bridge Analysls/Oeslgn Software 
StraJghl Or Curved Bridges 

CBRIDGE, the SJnCU" UmveMilty Bndge Detllgn program .. I full featu~, 3-0 
bridp anlly.llI Ind dHIgn Iy.tem for Itnught or curved garder bndaH. The r1fOrol.ll 
3-0 lnalYI .. handl. both Ilmpie Ind (QmpleI highway and n.d bnclgM. Ofrenng 
undanl Ind CUltom lo.chn •• VlI!hlcle. up to 30 mea Irt! automlucally pc»llJOned on 
In mnuence IUrface. MuJlIpie ~hlC:le typM m.l1 O:lIt IImUltaneoUSIy Amomlbe or 
uaer defined dHd Ioada m.y be u.d MOWle dri~n gnptuc:allnterface .UOWl raptd 
bwldlllf and edit..,.. of dN.ign model AASH'I'O code dJec:Ir. performed d~ dHlj(n 
aeqlJelK:lt. In liddilJOn. Telos Technoioglea. an IUthoru.ed deall!r for STAAD IIlnSDS 
the world 'i mo.t PO~1f and W1d1!ly used generll purpose Itructural engineenng , 
IOl\wln. FREE DEMO DISK and IIdditionaJ informatiOn ia IVaJllbleon both pf'OdllCtl 

Telos Technologies, f201 E. Feyene St., Syracu .. , NY 13210 
(3151 C71.o113 

Structural Steel & Miscellaneous Metal 
Detailing software with AutoCAO for structural steel and miscellane­

ous metal detailers. Developed by a structural steel detailing com· 
pany with over 30 years in the steel detailing business. Extensive 
AutoCAD training is not required . English or metric. ANYTHING that 
can be fabricated can be detailed with this system. Beams & Col~ 
umns, Plans & Elevations, Bills of Malerial, Stairs, Bracing & Gusset 
Plates. 

COMPUTER DETAILING CORPORATION 
1310 Industnal Blvd" Soulhamplon, PA t8966 

phone: 2t 5-355·6003 fax: 215-355·6210 

GT STRUDL on PCs 

The Premier structural engineering software with the full 
features you have come to expect from GT STRUDL on 
mainframes and workstations is now available on IBM 

compatible 386/496 PCs running under DOS. 

For more information, call : 

Georgia Tech Researc h C orporat ion 
(404) 894-2260 
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STEEL SHAPING SPECIALISTS 

WE CAN BEND STRUCTURAL STEEL: THE EASY WAY, THE • 
HARD WAY, IRREGULAR CURVES, OFFSETS, ELLIPTICAL 

SHAPES, CIRCLES, SEGMENTS WITH TANGENTS AND AND WE 
CAN BEND IT TO TIGHT RADII WITH MINIMAL DISTORTION. 

We also offer forging. the hot shaping of melals and the rollu-.g and forrrllrlg of 
tUbing , rad and bars. Call or Fax Frank Hutterer for mOfe InformatIOn. 

Telephone 414·355-8220 FAX 414-355-4698 

MAX WEISS CO., INC. 8625 W. Bradley Rd., Milwaukee, WI 53224 

IMAGES-3D 
20-30 Structurall Finite Element Analysis 

Easy to learn and use Automesh Generation 
Shear & Moment Diagrams Static. Modal, Dynamic 
AlSC Code Check Enforced DIsplacemen ts 
Large Problems To 3,000 Jointa p-a AnalYSIS 

Complete Static Package - Only $795 
Celestial Software, 2150 Shattuck Ave., SUite 1200, 

Berkeley, CA 94704 
Tel: 510·843-0977 1 Fax: 510·848-9849 

Fifty-node full function evalualion package for only $49.95 

FREE DEMO DISK 
S260 GraphiCfl Toolbox For Steel Oetai lcrs 

Works from a bar type menu. All dimensions are displayed in true 
feet, Inches, sixteenth. OevekJped by a steel detailer, 

Oblique and right triangles, circles, rectangular bracing, stairs & 
connections, non~rectangular bracing, welded brating, camber, 

leeHnch calculator, bracing end connections. 
All onscreen graphics. No manual reference necessary. EGA moni· 

tor or better. Dos 3.0 or greatef 
Glen--Nevel Systems, 3599 Nina St., Oceanside, CA 92056 

1.aoo-722-2945 (lax) 619-722-7365 

GT STRUDL 

New PC Version with Interactive Graphics and 
Links to CAD systems. 

Static, Nonlinear & Dynamic Analyses 
and Integrated Steel Design 

Curved Steel Girder Bridge Module 

For information, contact: Alex Krimotat at SC Solutions 
(415) 903-5050 

GREAT NEWS FOR ESTIMATORS ... 
Now you can grind out 8 days work in about. 3 hours. No more 

tedious longhand calculations! The GRlNDERl10I software program 
accurately sorts and organizes your projects materials automat.­
ically. Optimizes ferrous and non·ferrous materials. Keeps t.rack 
of hardware, bolts and asscmbled units . Includes cut.ting li sts, 
pricing list, efficiency report. and more. 

GRINDER'" Software Company, 1774 Rose Vallel Road, 
P.O. Box 431 , Kelso, Washington, 98626 

8Ot>-6n-4474; lax 206-577-4474 

You'll be amazed at what you draw from our experience! 
CADVisions has been provuilng CAD solutions for the A!EIC industry Since 
1989, by offenng advanced software and hardware produc:U, service 
support and profC8IJional training. Our product8 provide the best CAD 
solutions for architects. engineers, fabricaLOrfJ and structural steel detailers. 
Authorized Dealers: AutoCAD (Aulodesk); Soffdesk (Structural, Civil, 

ArcMectural, Mechanical); STAAD III AuloSTAAD (REI); 
AutoPLANT (EDA) 

• 

Complete Systems-FREE DEMO AVAILABLE UPON REQUEST 
CADVisions, 703 McKinney, Suile 312 LB 108, Dalias, TX 75202 • 

(214) 720-2023 - FAX (214) 720·0617 



• 

~be National Symposium 
ridge Construction 

• State Plans for Implementing Metric 
Conversion to Meet FHWA Mandates 

• Painting Strategies for Maximum 
Economy and Useful Life 

• Weathering Steel - Success Stories 
Worth Hearing 

• Cost Effective Design and Details 
• Seismic Design 
• Bridge Research Leading the Way 

to the Future 
• International Panel on Innovative 

Designs 

n Atlanta, Georgia 

PRE-SYMPOSIUM WORKSHOPS 
NOVEMBER 10, 1993 

"Cost-Effective Steel Bridges" 
"Bridge Painting. Problem or Opportunity" 

Continuing Education Credits (CEUs) will be awarded. 

Co-Sponsored by: 

Amer. Assoc. of State Highway and Transp. Officials 
The American Institute of Steel Construction 
The American Iron and Steel institute 
The Federal Highway Administration 

For more information contact : 

AmerlClin Institute of Steel Conltructlon 
One bit Wacker Drive, Suite 3100 
Chicago, IL 80601-2001 
Phone (312) 670-2400 
Fax (312)670-5403 



AutoETABS -
structural Modeler for 
ETABS 
nus model generator Is pnmanly 
for drawmg and editing an ET AIlS 
model usmg AutoCAD. Addltion­
ally, tlus model mformation is 

citrectly aVOllable from the 
database for creatmg frammg 
plans and elevations with 
AutoCAD. nus scheme allows the 
drattsperson and the engineer to 
share common de:sJgl1 mlonnation 
WIthOut duplication Many data 
preparcrtJ.on step; OSSOClated with 
the IT ABS mexial generanon are 
also automated 

AutoFLOOR~ -
Structural Steel Floor Modeler for ETABS 
nus progrcun allows the automated anatyslS. deslgn. opllmlzatlon and dratt1ng of structurat 
steel floor frarrung systems of arbltrcny conflgUfabons and loadlng The program operates 
upon the entire floor frammg system. dlstnbuting gICIVlty loods to the vanous beams and 
gIlders as determmed by the dJrectlon of the declang. The trIbutary areas and ClSSOClated 
live load reductions are automatically computed Composlte and non-composlte deslgn 
options are avcnlable for ASD and lJlFD specJbcalions Beam ocunber and vibrational 
characteristics are evaluated Material quantity takeoU tables are also produced 

AutoFLOOR IS closely Interfaced WIth AutoET AIlS. The modules share mlormation ~ 
automates the tedious task of transfemng tributary floor vertical loads to the columns an. 
gIlders of the ET AIlS model 


