
(,~2A(' 
atrick Nt'w.an 

Director 
A~erican Inst . of Steel Const. 
One fast ~acker Drive a~100 
Chicago. !l (,0(,01-2001 

~~-,: '< 



Deck can be screwed to structural 
steel, bar joists, or light gage steel 
fram ing. The lowest strength was 
used to produce the tabulated 
values. For bar joists and structural 
steel, a tensile strength (Fu) of 58 
ksi was used which is the lowest 
value for A36 steel. For gage 

out of the screw or pullover of the 
deck will normally control. The 
values are based on the equations 
provided by the AISI Specifica
tions (1986with addenda). These 
specifications call for a safety 
factor of 3 to be applied to the 
table values. However, for tem-

supports, Fu 
= 45 ksi was 
used which 
is the lowest 

Uplift Values for 
SCREWED DECK 

porary wind 
loads, a one 
third load 
increase is 
appropriate. provided in 

ASTM A653 Structural 
Quality grade 33. Deck 
materials fumished in gages 
24, 26 and 28 are usually 
grade 80 steels which use a 
tensile strength (F u) of 60 
ksi as limited by the AISI 
specifications. Either pull 

Scr~ d 
Size ala. 

110 0.190 
#12 0.210 
114 0.250 

dw 

dw 
nom head ala 

0.415 or 0.400 
0 .430 or 0.400 
0.480 or 0 .520 

If it is known that the 
tensile strength of the 
support steel or the sheet 
steel is greater than the 
values used for the tables, 
the tabulated ultimate 
strengths may be increased 
by a straight line ratio. 

~verage te5ted ten!llie 
~treng th . kI p5 

2.56 
3.62 
4.81 

Note: In our Mm cata~ ·Steel Decks for Floors and Roofs·, the tables on pages 33 and 35 are fl the 
Vtfong place. Contact us for the needed corrections or contact us for a copy of the corrected publication, 

';§IJED1~§ NICHOLAS J. BOURAS, INC. ..-. t:l P.o. BOX 662. 47l SPRINGHEW AVE- (:;,;;j. ] 
t:J.H{~~ ~~J Etll!!B SUMMIT, NEW JERSEY 07902.Q662 . SCI I . • 
U ~ (908)277-1617 

~ 
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® Grades 50 and 65. 
WIDE FLANGE & TAILOR - MADE BEAMS 

• High Strength, Low Carbon, Fine Grain, Weldable Without Preheating & Good Ductility. 

• Reduces Material, Handling, Transportation, Erection & Welding Costs. 

• Sectional properties are available on a free floppy disc (Lotus 1-2-3, Quattro Pro and 
ASCII versions for IBM, Excel for MaCintosh) and the complete ARBED database is ready to 
use in the design softwares GTSTRUDL, ETABS, SAP90 A D STAAD-lIl. 

TRUSS APPLICATIONS 

• Sports a renas/Stadiums 
• a irports (.J-{angarsFTenl1ina/sJ 
• ConLJention Centers 

• 9yn111asiuT11s 
Shopping .:Malls 

• Casinos 

COLUMN APPLICATIONS 
All of the above PLUS: 

• .J-{igh-'Rise 'B uildings 
• .J-{ospita Is 
• .J-{eavy Industrial 'Plants 
• 'Po/ver 'Plants 

I-I ISTAR® is a registered trade·mark of ARBED. 

For complete information, availability, literature and floppy disc, 
~tact one of our TradeARBED offices at the following locations: 
. 825 Third Ave., ew York, NY 10022. 1-800-272-3369, FAX (212) 355-2159. 

o 60 E. Sir Francis Drake Blvd., Larkspur, CA 94939. (415) 925-0100, FAX (415) 461 -1624/8257. 

390 Brant Street, Suite 300, Burlington, Ontario, Canada L7R 4J4. (905) 634-1400, Fax (905) 634-3536. 
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A three-story, skylit interior ·con 
course" helps visitors and patients 
easily rind their way around the 
Lancaster General's new Health 
Care Campus. The story behind this 
innovative design begins on page 
24. 
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F EATURES 

16 INTERSTITIAL FLOOR AIDs HOSPITAL DE IGN 
A modular mechanical and electrical system 
coupled with an insterstitial floor design provided 
maximum flexibility 

24 INNOVATIVE DE IGN EMPHASIZES EAsy ACCESS 
Lancaster General's new Health Care campus is 
organized around a central atrium, creating an 
easily understandable tramc flow for patients, 
visitors and staff 

32 SOLVING A CONNECTION D ILEMMA 

36 

42 

The use of a straddle-beam tree colli mn provides 
for beam continuity around the column rather 
than through it 

HOT DIP GALVANIZING 
A primer on designing and fabricating structural 
steel to be hot dip galvanized after fabrication 

AUTOMATED STRUCTURAL D E IGN 
CALCULATIONS USING MATH CAD 

DEPARTMENTS 

6 EDITORIAL II STEEL COUNSEL 
o Construction 
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o What is the most The Pitfalls 
efficient way to 
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o What is the best 48 COMPtrrER SoITWARE 
way to connect a steel FOR FABIUCATOllS 
wide Oangc girder to 
concrete? 50 'fEEL MA.RKF,"I'PLACE 

50 AD iNDEX 

, 

, 

I 

I 



•• '5 ••• , in Computerized Structural Engineering 

I 

STAAD PLAHE R[SPONS[ SP[CTMU" 
UNIT 1[[1 1111'S 
JOINT CDORDINATES 
1 ••• ; 2 21 •• 
3 • " • ; " 21 , •• 
S • 21 • ; • 21 
fl:tII£II 
1":22,.; 
5 3 iii ; 656 
HOII[R PROP[RT J 
1 TO II fA 5 1 V, 
5 IA S ' V1ZXU 
6 HI S' "'xu 
SUPPO.'S 
l ZfUCU 
UHII ltiCH 
CON'SIANTS 
[ 2"". All 
or" • . '11213 Rll 
CUT orr HODE 
-LORD tWILL I[ 
U"IT rUI 
LOAD I O(AD RHO 

Experience STAAD - III 
"Concurrent Engineering" on DOSlWindows/UnixlNT 

Welcome to tomorrow in Computeri/cd Structural Engineering. The latest rclca,e of 
STAAD-III. ba,ed on the principles of "Concurrent Engineering". i. redefining thc way you 
engineer your ,tructurc. Whether you are on DOS. WINDOW. U IX. or NT . STAAD- II1 is 
guaranteed to enhance the performance and productivity to a whole new level. 

STAAO-III, from Research Engineers , is an 
acknowledged world leader in structural software . 
State·of·the-art Static/Dynamic/ Nonlinear analysis. 
innovallve finite element techniques, comprehensive 
Steel/ConcretelTlmberdeslgn. powerful graphiCS and 
seamless CAD IntegratIOn have always been our 
forte . Our deep rooted R&D base . spread oyer four 
continents , and our association with the world 's 
leading Institutions . have resulted in a solid 
technological foundation for STAAD-III. 

Today 's STAAD-III , brings you the latest in modern 
Computer Aided Engineering . Based on the 
principles of "concurrenl engineering", It unifies 
leading-edge graphics and vlsualizallon techniques 
with proven and time tested analysis/design _ A live 
and unified associative data base provides seamless 
integration across all miSSion cnllcal applications , 
from concept design and analysIs to detail deSign , 
simulation and visualizations . loday's STAAO-III - a 
productivity concept for tomorrow 

With over 10.000 installation,. more than 30.000 engineers worldwide rely on 
STAAD- III for the state-of-the-art in technology. 

Er:periellce tomorrow today - experiellce STAAD-lIl 
I I . 22700 Sayi Ranch Pkwy .• Yorba Unda. CA 92687 
.. Research Engineers, Inc. Tel: (7t4) 974-2500 Fax: (714) 974-477t Toll Free: (800) FOR·RESE 

• USA • UK • GERMANY • FRANCE • CANADA • JAPAN • KOREA • NORWAY • TAIWAN • INDIA 
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QUALITY CERTIFICATION 

THE DECE~mER ISSUE OF MODERN STEEL CONSTRUCTION MAGAZINE 
FOCUSED ON TIlE AJSC QUALITY CERTIFICATION PROGRAM. The 
Certification Program article created some interesting com

ments, mostly praiseworthy, but some suggesting that just because a 
fabricator is not AISC certified does not mean the company does not 
produce good quality. Other comments re nected a perception that 
the AISC Quality Certification Program was designed for large 
plants. Perhaps a comment on why AJSC feels so strongly about 
quality certification would be in order. 

[n the mid-1960s, quality became a buzz word in the United 
States. Through the works of Deming and others in J apan, that 
count r'y emerged from a perception of low qual ity to a reali ty of high 
quality products. Deming, Crosby and others became the oracles for 
product quality and procedures to del iver that quality. Quality pro
grams in many forms promoted under a variety of names became the 
subject of seminars, articles and books. Some considered the search 
for quality a fad that would soon pass. After a ll , hadn't we a ll come 
through the Management by Objectives era? 

, 

Quality is not a fad . It is real and beneficial to any organization 
practicing good quality management procedures. AJSC in the mid-
1970s developed a qua lity check list that if fo llowed wou ld tell our , 
customers that there is a quali ty procedure in place for fa bricators of 
steel bui ldings and bridges. We a re constantly responding to ca ll s 
from construction managers, as well as government agencies both 
federal and state, for lists of AlSC certified fabricators . With the 
increasing demand for qua lity certification by many of our users, we 
believe it is important that AISC provides a quality certification pro-
gram to fabricators of steel buildings and bridges that tells our cus
tomers that the fabricators wearing the AISC certification seal have 
quality programs in place. 

Some of our members have not elected to have their policies and 
procedures certified. This does not mean they cannot do qua li ty 
work. The certification program makes a positive statement, not a 
negative one. It does says that those who are certified have elected 
to have their programs reviewed and inspected by an outside agency 
to "certify" that their policies and procedures meet certa in cri teria to 
produce quality work. The growth in AlSC certified plants over the 
years is testament to the benefits of the program. 

The AISC Quality Certification Program fits fab r icators of a ll 
sizes, yet the perception is that one must have a la rge fac ility with a 
large statT. Of the 282 AISC certified plants, 85% fit the small plant 
category with 13'k classified as medium size and only 2'k considered 
large plants. 

Neil W. Zundel , 
P res ident, AlSC I 
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CNC Interface 
Module 

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

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

For more information about SDS/ 2, 
information management in the steel 
industry or future product demon
strations call 800-443-0782. 
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83-0 solution that . , 
Will prDlklce 100% of • work. 

detailtng. multing. purchasing. receiving. production. ship- I 
ping and erecllOn with complete traceability. The estimated 

The luture 01 steellabrlcation is here. Steel Solullons 
tntroduces STRUCAD 2000-3-D detailing soltware that 
dispenses Vlith manual drafttng operations and results In 
productIVIty gatns up to 5-to-1 

Developed specillcally lor steelwork. STRUCAD 2000 
allows the user to interactively construct a 3-D wlrelrame 
model 01 a steel structure UStng a PC workstallOn. 
Connection types can be deSignated Irom an extensive 
library 01 standard connectIOns or the user can easily cre
ate any non-standard detail at any 10callOn In the structure 
and save it to a library lor reuse. Automatic clash detection 
eliminates error. 

From the solid model. it is possible to produce all draw
lOgs and material lists completely automatically. STRUCAD 
2000 automatically creates field erection draWings, shop 
detail draw lOgS, li«tng details, lull-size templates. 3-D 
erection drawings. and CNC manulacturing data lor a wide 
range 01 workshop machtnery. Data downloads Irom 
STRUCAD 2000 directly to CNC machtnery to ensure accu
rate and consistent resulls 

IntegrallOn between STRUCAD 20oo's deSign and detailing 
data and the production control and management data 01 
STEEL 2000 is seamless. Structures deSigned 10 STRU
CAD 2000 wilillow through all aspects 01 estimating, 

labor to produce any structure that IS designed or detailed 
in STRUCAD 2000 can be printed Irom STEEL 2000 
Esllmate with a lew keystrokes. 

STRUCAD 2000 is interlaced to a large variety 01 other 
software packages including AutoCAD applicallOns, 
STAAD-Ililrom Research Engtneers. Intergraph's Mica 
Plus AnalysIs and PDS. PDMS Irom Cadcentre. and PASCE 
lrom CE Automation. to name only a lew. 

Proven in producllOn lor six years, there are more than 
400 STRUCAD systems installed throughout 22 countries. 
Now available in imperial units, Steel Solutions is pleased 
to market and support STRUCAD 2000 10 the United States. 

To lacilitate use 01 this powerful tool 10 your plant. Steel 
SolullOns oHers a low-cost. live-day tratntng course lor 
your employees at our Training Center in Jackson. 
MiSSIssippi . In addition. regular user group meellngs at 
the Tratntng Center Will ensure that on-gotng reqUirements 
are constantly betng tntegrated IOta STRUCAD 2000 

Call today to Itnd out more about how STRUCAD 2000 can 
reduce your detailing costs and eliminate expensive manu
lacturing and site errors. 

2260 Flowood Drive - P.O. Box 1128 - Jackson, MS 39215 - 601-932-2760 - Fax 601-939-9359 
Support/Development - Rt. 3, Box 312A - Buckhannon, WV 26201 - 304-472-2668 - Fax 304-472-3214 

STRUCAD IS a registered trademarl< of ACECAD Software Ltd England. U.K Please circle # 98 



, S TEE L NTERC H A N GE 

Steel Interchange is an open forum for Moderll Steel 
Construction reade rs to exchange llseful and practical profes
s ional ideas and information on a ll phases of steel build ing and 
bridge construction. Opinions and suggestions are welcome on 
any subject covered in this magazine. If you hnv(' a question or 
problem that your fellow readers might help you to solve, please 
forward it to Modem Steel COllstfuction. At lhC' same time, feci 
free U> respond to any of the qu('stions that you have read here. 
Pleas£' send them to: 

Steel Interchange 
Mod ern Steel Construction 

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

Th e following respon ses from previous S teel 
Interchange columns h ave been received: 

C.h,p (,tn1Gr-t!lc 

to fr,- ...... " 
Sj.,fA'" kti _ 

I 

il L 

PLAN - ORllSolNAL 

FI6iU/~E £ 

What is the m ost e fficient w ay to enla r ge 
an exis ting foot in g, w h e n new load ing condi
t ions a pply? 

~
oncePtual arrangement for enlarging an 

exis ting footing for new loading conditions is 
hown in the accompanying figures (above). 

Pier legs ca rry additional load which is trans
ferred to the new footing by shear keys and dowels 
as s hown . Des ign bearing pressure underneath 
both footings should be as uniform as poss ible. 

Answers anNar questions should be tYJX'wriUC' n and double
spaced. Submittals thul have been prcpared by word'proc{,gsing 
are appreciated on computer diskeUe (e it her as H Wordpt'rfecl 
file or in ASCII fo rmnll. 

The opinions exprc!:lscd in Sfeellfi/erchaflM(' do not necessar
ily repr('scnt an official position of the Amc ri can Inslitut(' of 
Steel Construction, Inc. a nd have not Ix>cn reviewed. It is r('COg
nized that t h(' des ign of st ructures is within the seop(' and 
expertise of a competent licensed s tructural enginee r. architect 
or other li censed professional for tilt' application of pnncipals to 
n particular s t ructu re. 

In fo rm ation On orde ring AISC publications mentioned in 
lhis arl icle can be obta ined by ca lling AISC al 3 121670·2400 exl. 
433. 

Needless to say that all loads from the column 
shou ld be removed before extens ion of the existing 
footing takes place. 

V ijc£y P. Khasat, P.E. 
Clinton, OH 

In what in s tances, if a n y, and unde r wha t 
cri te ri a can the attachme nt o f g r ating with 
mech a nical fa s te ne r s be u sed to provide lat
e ra l b r acing to th e compression fl a nge of the 
me mber s supporting the gra ting in applica
t ion s su ch a s walkways and catwalks? 

The Am e rican National Standard, 
ANSIINAAMM MBG 531-93, Meta l Bar 
Grating Manllal , 5th Edition, which covers 

steel, s tainless steel a nd aluminum grati ng, 1"0-
vides exa mp les of anchorages to usc to usc in 
installations where gra ting is subj ect to remova l. 
Locations of these cl ips are suggested also. 

This standard also defin es the three types of 
grating as fo llows: 

- R ivetted - Grating composed of straight bear
ing bars and bent connecting bars, which are 
joined at their contact points, by riveting. 

- We lded -Grating in which the bearing bars 
and the cross bars are joined at all of their inter
sections by either a resistance weld or conventional 
hand welding. 

- P r essu re-loc k e d - Pressu re -locked means 
bearing ba rs are locked in position by cross bar 
deformation instead of riveting or welding. Several 
proven methods are: 

1) Expansion of extruded or drawn tubular cross 
bar; 

2) Extruded cross bar d e formed or swaged 
between bearing bars; 

3) Press assembly of recta ngular cross bars into 
s lotted bearing ba rs. 

The type of grating as defined above, the rela
tive s ize of Cross bars to bearing bars, th e span-

Modern St.eel Construction 1 April 1995/ 9 



5 TEE L NTERCHANGE 

depth ratio of the bearing bars, the lack of both 
theoretical and empirical data, and the possibility 
of the grating itself being removed, a re reasons 
NAAMM does not encourage the use of meta l bar 
grating to provide lateral torsional support. 

Obviously, there is some support provided, but 
the design provisions have not been established. 

The Metal Bar Grating Division of NAAMM is 
interested in knowing of any documented tests of 
beams relying on metal bar grating to provide sup
port against lateral torsional instability. 

Edward R. Estes, Jr., P.E. 
National Association of 
Architectural Metal Manufacturers 
Chicago, IL 

What is the most efficient and cost-effec
tive way to connect a steel wide flange girder 
to a concrete column? 

I n the December 1994 Steel Interchange, one 
proposed solution showed a detail with a steel 
beam extending through the width of the con

crete column. Connections similar to this have in 
fact been used in several composite framed struc
tures in the US a nd J apan for cases where large 
bending moments are transferred between the 
steel beams and reinforced concrete columns. In 
addition, over the last ten years, there have been 
numerous tests of such connections conducted in 
the US and Japan to evaluate the effectiveness of 
various joint details. For further information and 
additional references on such connections, readers 
should consult the following document that was 
prepared by a task comm ittee of the ASCE 
Committee on Composite Construction: Guidelines 
for Design of Join ts Between Steel Beams to 
Reinforced Concrete Columns, ASCE Journal of 
Structural Engineering, August 1994, Vol. 120, No. 
8, pp. 2330-2357. 

G,.egory G. Deierlein 
Cornell University 
Ithaca, NY 

10 1 Modern Steel Construction I April] 995 

New Questions 

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

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

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

For fire waH construction, building codes 
say the wall shall have sufficient stability 
under fire conditions to allow for collapse of 
construction on either side without collapse 
of the wall. In a tied fire wall application, a 
flexible anchor or break-away connection is 
recommended to laterally stabilize the wall 

t 

and under fire conditions to let go and not to I 
pull down the wall due to the collapse of the 
structure on the fire side. What is the opti-
mum detail (effective and economical) for 
this type of connection? (If a melted anchor is 
not a preferred option.) 

Nai-Jang Wen 
Belcan Engineering Group, Inc. 
Cincinnati, OH 

fire wal l 

,/ ;; roof 0' fl"", deck not shown 

/ / =ndary st~ 

primary stccl 





ROLLING SERVICES 
IL\X MIM. 

2" .761b1" - rx511b1f1 
8·. 8~.1~ - \0 _"'-. ',,

lS-xSOIlIfl - I -.\IJ-.~· 

,00 ~'OO 
6- sq 'AI" sq 

1321b Iyd 161b Iyd 
.f thICk 10 oa 

Richards lit Conover Steel Co. 
Kansas City. MO 
816-483-9100 . 1·800-727-0987 
FAX 816-483-6983 

Faeth Rlch-Con 
Kansas City. MO 
816-221 · 7680 

SpringUeld Steel Supply 
Sprmgfleld. MO 
417·866-6000 . 1·800-999·0987 
FAX 417·869·6983 

Richards lit Conover Steel · Joplin Division 
Joplin. MO 
417·623-2222 • 1·800-666-0987 
FAX 417·623·6983 

c8> Member Sleel Service Cenler Institute 

How do 
yougetl 

amons"ler 
to shape 
. Up? 

, ! 
Rich-Con can do it. With our new Boldrini 
shape roll we can shape up monsters like 

24" wide flange beams. 8" x 8" x I " angles or 
3" x 8" flat bars " the hard way': 

For precision sawing and plate shearing. computer
aided design assistance or computer-driven multi

torch gas and plasma burning capability. count on 
Rich-Con lor first-class. lirst-step processing. 

A steel service center with a complete inventory 01 heavy 
carbon products, Rich-Con is dedicated to outstanding 
customer service. With a computerized inventory and 

order-entry system and our own fleet 01 trucks, 
Rich-Con can do it. 

Kansas City's oldest business. Rich-Con was 
serving the Midwest belore the Civil War. But our 

commitment's not to the past. it's to the Future. 
We're working hard to serve you better 

into the new century ... and beyond. 

~.~ RICH-CON 
~~~ can do itt 

Leaders in heavy carbon steel [or 
industry and construction since 1857 



, 

I 

I 

l 

s T E E L 

Tnt .. hr·monthh wlumn d('JI~ \\ilh I(·~.ll O1,lU('(-' of mIt" · 
('" 10 dt""gnt"", 1,Ihm ,11m" .lOd {ontrJt tUI~, Wt' ·.olilit ,our 
comnwnt .. (ClflU'fn\, ~ugf::l .... hon .. aM £)I.J("llIIn .. , hoth.1" tn 

.nc1I\.du,11 Mut-. ,md .. uhlt"t.t tholt ,ou \\(Juld Illl' Ie> -"t."t't'l',I1 · 

t-d In It'll' .. tolumn "oc-me tlltN- I~"ut .... tn,,! .... t· pl.:m em (U\lor

mg In lhe hlluu' U'K r\,l(~' lonl/dll Pf('" '''It''''. ()~H-\ 0;1.-10· 

rldrcl .. : ('mplc",m,,"1 1.1\\ oll!l-rn.l!l\l' d"pu!t· 1( ...... luIIOO; drn.1 
r!t'Jltng \\tln 1m' FPA. (ulllrll<'nl .... houlci I'x' <'(-nl \0: Mudt'rn 
1.,1('(·j (on.,lnltIIOfl. Om' Ll'" \\',llkN Ill. "'Ullt' nO(l, 
ChllJ~(). II ,.O/,()\ 2001 

FOR\1A' OI"'PUTI RESOLl TlO' I'Rln .... ')E~, I' lIElJ 

or TR."DlTIO'''L l,t,\''''Lll''', have grown in 
favor In the United States. Potential litig;lI1ts 

perceive th' virtues oi arbitration to be quicker 
conflict resolution with lower legal fee~. Civi l 
actions in some areas of the country may take 
more than 10 )oa" before all appellate proce
dures havc betm <.',haustcd. 

The u~e of arbitration b) architects. engi
neers, and contra<.:tors has ~lnolher distinct 
advant,lgc ov('r Ihe t>picallitlgation process. 
The arbitration panel. whi<.:h sits as the judge 
and ju,,'. can IX' composC<i of individuals who 
have c\:p{'rti..,t' In the construct ion industry. The 
cl\C'rage judg(' .."lIlng in circuit court ma\' have 
ahsolutely no ('xpt'rience in const ruction issuec." 
but yet is (ailed upon to st'lIle a <.:ornplex con
struction di"'put<.'. 

The growmg populMity of arbitration is 
demonstrated by the nearly $10 billion in 
claims that have been submlll('d to Mbitr<ltion 
lor dispute resolution in the last 10 years. While 
two-thirds 01 the claims sellied in 19cH were 
under 550,000, nearl) 200 cas", "ere filed In 
1 <len alone claiming damages in excess of a 
hali a million dollars, according to the 
American Arbitration Association. 

The wid(' r,mge of the amounts 01 claims is 
evidence Ihat arbitr,ltion, under the appropri.1te 
conditions Ctln be a viable alternative for set
tling dispu!('<; 01 an) size. Although Jrb,tration is 
a viable alternative to traditional litigation, 
arthite<..ts, engineers and contractors should be 
aware that arbitration can sometimes lead to 
some unjust and unexpected results. This arti<.:lt, 
will disc use., IX)t<.'ntlal problems in the arbitration 
iorum. 

Beiore gcltmg into specific details of arbitr.l 
lion problems. It is worthwhile to discuss the 
courts attitude in gelling involved in arbi tration 
disputes. MOSI judges will support any mel hod 
of quick and rfiie ient dispute resolution. Since 
Mbitr(ltion accomplishes this Roal, judges tend 
to rule in 1,1Vor of an\-thing that forces. favors, or 
upholds arbitration agreements. Keeping in 
mind that judg('~ will go out of their way to 
compel arhitration and upholding the arbitr,l lors 
<lward. let's look at several issues of concern in 
Mbitration. 

Issue 1: Can The Arbitrator Award 
Punitive Damages? 

A pr('valiing party in a lawsuit can be award
ed damages of several diiferent types. One type 
of a\\ard i~ c<ll1ed compensatory d.1magcs. 
Compens.1tory dJmages provide money to Ihe 
injured party to place them in a position they 

c o u N s E 

would have \)('('n in if the defendant had not 
hrcached a duty. Another type of award is nom
inal damag<.'S in which a small sum of money is 
given to the p,,-sading parts. Su, h ,1 small dam
age award is appropri<lte in ca!'cs whl'r<.' th 
plaintiff pro\,('e., injury but cannot I>rove any 
monetary damages from this injury. 

A type of d,ull,lge .1ward that is not at <1 11 
relaled to Ihe "mounl of damages suffered by 
tht' plaintiff is punitive damages. Punitive dam· 
ages are awarded by judges who feellhJI mere
ly paying ba,k the prevailing pMty IS IIlsufiicient 
to deter th[> defC'nclants egregious conduct in the 
luture. Thes<.' darnagel., usually ent(li1 a signifi
cant amount of money awarded to the plaintiff 
to punish the defendant. The purpose IS not onl) 
to reprimand the defendant but abo to provide J 

di"iincenti\'c for otht'rs to act in a ..,imil,lr man
ncr. 

Since such damages arc a punishment, it is 
questionc1 ble jj It I'> appropriate to allow an arbi~ 
tr~l tor to aWilrd punitive damagee.,_ It should be 
remembered that judge<; are eitllt'r (.'1("( ted offi
liells or ( hoo;,en by elected ofiicials (l nd thereforc 
have the public to ,1 n~\\er to. This ~)'o;tem 01 
ch('(ks and balan(('s is not normally present in 
the arhitratlOn sy..,t('111 and it may not n<.' appro
priate for JrbitrJtors to be making policy cleci
~ ions. 

The COLlrts have tJken three approaches to 
Ihe (ll1owann' of the awarding of punitive dam
~lg('''' b) arbitrators. These approache<; are: 

Approach 1-Th(' arbitrator is not allowed to 
award punitive d,lnh1ges. 

Approach 2-The arbitrator can award puni 
live damagec, only if the contrJcl "'pecificaily 
(l l1ows for it. 

Approach 3-Th(' cHbitratar can .1\hlrd puni 
tive damages ~lS long as the contact dOl"S not 
lorb,d II. 

With regJrds to punitive damage~, It would 
be ~1 serious mi"ita~e not to specifit'lily exdude 
them from any arbitration agrC<.:'mcllt. There is a 
strong tendell( y for these damage.., to be award
ed arbitrilrilv. 

Issue 2: Will the laws of Your Siale Govern? 
M c1ny [on ... truUion projccts draw NE firms 

and construction companies from cliilerent 
states. These stJt('S will typica lly have diffNent 
laws as well liS dilierent judicial interpretations 
of the law. In fatt, Ihere is a complex hody of 
law focuscd solely on the issue of whkh state'!, 
I ~l\v will tx' appliNI when the party's Me from 
different '>tate"i. Thec.,e slates will typi ('all y have 
diflerent laws ~h well as d,fferC'nl judKial inter
pretations of the law. In fact. there i~ a (omple, 
body of law fow,ed solely on Ihe "sue of 
whith state's l~lW \\ ill be applied when the par
ty'~ lire hom d,ilercnt ~tates . 

The rca son for the interest in the governing 
1,1w issue is that v ittory in man) (.1e.,(-'0; hinge~ on 
whi<.h stale's law will be applied. A dear win
ner in one s t~lte may be a Sllre loser in another. 
As an example [on sider the ca<;e of Mastro
buono v. SheJrson Lehm<ln Hutton, Inc lOF2d. 
7 13 (1994), where If Illinois law applied, the 
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Patrick J . Mazza, 
Esq., of Patrick J. 
Mazza and 
Associates in 
Clticago, Itas 
practiced in the area 
of construction law 
{or 25 years. /-Ie IS a 
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Ph.D., Esq. , is senior 
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pl.lin li{f would 1110<.,' like'ly rpcpivP" $400,000 
.1wMn for puniliv(' d.,magl ..... and nothing if New 
Yorio. 1,1Iv applied. 

In 198), Antonio ,mel Diana M,l1ilrobuonil 
opC'll('d .l 'Ilock hrokl'rdge au..ount with 
ShC'MSOI1 Lehman Ilullon. Aproxirn.,ll·!Y three 
yl'.lfS I.ller, the Mihtrobuono's filed suit ill 

Illinois alleging thai Ihe brokerage' J'irm l1.1d l11i ... • 
h.lIldlcd their fund .... Shc,w;on lehman Ilutton 
moved 10 have til(' (.,<;(' <"(,111 to Mhitr.lIion, since 
llw brokNage <.:onlr,l<.1 tont.linc{/ JI1 .ubilralion 
tlau'it'. The requt'M W.1S granted ,l!lel an arbilr,, · 
lioll panel aWJrdcd M., ... trobuono $ 1 (,O,OOD plus 
.111 additional $400,000 in PUlliliv(' damJgcs. 

She.uson Lehman I lulton filed ., motion in 
r('(ll'r.,1 tour! 10 h .. ,\,(' th(' punitive d.lmagf'S 
clward nullified. Th('ir position was ha.:;eo on a 
dallse in the contr~l(( that stated: 

"Thi 'l agreement. .. Shdlllx~ gov('rIl('!1 hy the 
l~lW" of the Stdte of New York." 

They argued Ihi' p,"illon I)(.'(au;e Ih,' Siale 
of cw York dO<'S not .lllow arhitr~1tor\ to award 
punitivc d~lmagC\. Till' (ourt dcnied Ihe award
IIlg of punitive danltlges because it .1grN·rt that 
New York law wa\ umlrolling. 

The court look this position even though the 
plaintiffs lived in !Ilinni':;, the ca.:;(' W.l<; fill'd and 
h(,~lrd in Illinoi\, ~ll1d th(' broker W~l" working in 
T(\X~lS. The onl)1 ('(mr1ection to cw York law 
wa.:; Ihal the contract .. t.lIl,d ew York l~lW 
would apply and Ih(' h()mc OffilC ()f th{' elden
eI.1I11 was located there. 

In a (onSlruclion (ontracl, an appropri~ltc 
d.lu .. e 10 be in.:;erled i ... aile that would havc the 
PJrti~ Jgrec thJI Ihe 1.1W 01 thl' c;t~ltl' wh('re Ihe 
projC'<..t is located \vill govern. Rl'gMdlec;s of the 
governing law c;1.lle, th(' parties must 1)(' ~lWMe 
01 the l)Otcnlial probll·m .. this situation po!:>e .... 

Issue 3: Will Mistakes In The Facts Be 
Rever cd on Appeal? 

\rVhen a d<.~i .. ion molde by a judg(' is il1(or
rett, Ih(' losing pilrty .1lmost always can .1ppeal 
10.1 higher court. If Ih(' hIgher (Ollrt i<; of Ihe 
opinion that the dccision is in(orr('<.I, II will 
C'ithl'r be rever~ed or \ "c~lted and st'nl hack to 
he retried. This i~ not th(' l<lse for in(orre<.1 cubi
tration decision'l. 

I! i~ well seHled 1.1\v Ihrnughoullh(· Uniled 
51.1tC'S th <11 an arbitrtltion award WIll not b(' over
turned if the arbilr.lIor., made a miSIJke. The 
(ourt, have taken thi<; po'li tion be(~lus{' th('y 
belit'v(' that by (hoosing ~ln arhltrator. the par
tie .... h.we chose tht, Iwr .. on(sl who will interpret 
Ihl' l~lW <1I1d the t.llf~ tor their (as(' to Ih(' extlu· 
SI(1I1 o( Ih(' cOllrl. 

Only rarely will till' COlIrI<i aUtlCk ~ln "rbi tr.l
lion .lwtlrd, <1I1d ,I)('n onl)1 wh('1) ,Iwrt' ha'i bccn 
• 1 gross mistake. A mi .. tah· m~ly be considered 
gro ... s \\h(,11 the cUbitratioll award impllC"i bad 
I~lilh .1nd iailure to e,,'r( ise honest .1nd fair 
judgemenl. HO\\('v(~r , if the mi",t"kt' doC's not 
qll~llify a'i a "gro~,,> mi"'take" thl' 10'illlg party 
mu<;1 .. bide bv till' inlorr('(t detision , 

In the case of Thl' l'i l .. nd on L.lkt' Travis l TO 
n r,wi>;} v. The Il.'YI11,ln romp.lIlY Gener.11 
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Contractors, 814 S.W. 2e1 S2lJ 119Y2), the plJi l1 -
tiff, Travis, made a mol lon to ovt.'rturl1 the arbi- I 
tr.110rs award lor .. evcr.,1 reason~. One 01 the 
reasons for the appe.,1 \VJS th~lt TrJvi'i daimed 
thai the method for cakul.1ting d.,m.lgC"i \V~lS 
incorrect. Til(' Appellate Court of Te'IC.1f.o (on-
cludcd that Ihe Mbltr,ltors d 'cjf.oion was "not so 
erroneous" as to be (onsidered .1 gross n1istake. 
Th(' court proCt't'ded to confirm the arbitrator's 
~lWMd even though the courl adllllttC'd the deci-
siol1 was erron('()u'i. 

The Uniform Arh itration All dOt'S not 
expressly recognize any remedy for all arbitra
tiol1 mistake, such .1S .1n improper int('rpretaliQIl, 
a misapplicJtion of til(' law, or an error 111 logic 
If a major issue may be involved, ~ln inserlion of 
a clause in the contract st~lling that the rules of 
evidencE:' of a pcJrti(ulM stale will govern and 
the parties agrC<.' that eflher pMty nhly appea l 
the findings to the circuit court m.1Y be prudent. 

Issue 4: Will Mistakes in the Application 
of the law be Reversed on Apl,eal? 

In Issue 3, it W,l"> discussed wlwther a mis
take of fact by the arbitrator could be over
tun1ed on appeal. A similar problem Mises 
when the arbitrator has made a mistake in Ihe 
(lpplicalion of the law. It also I(,Jds to a !:>imi lar 
resuit. (mlrts will oll ly overturn Jn arbitration 
aWMeI if there is " gross misappli(ation of the 
I,lw. 

Consider the ("a5(, of Peri ni Corporation v. , 
Grc"lcr Bay HOlel & Casino, Int. 6 1 ° A.2d 364 
(I C)92l. Perini (lgr('{'{f to be (on!:>trll( tion manag-
er for Ihe renoviHion of the Gre~llcr Bay Hotel in 

ew Jersey for " fee of S600,000. The parties 
wcnt to arbitrJtion to seule disputr<; that Mose 
Irom the prol<'<1. The arbitrJtor Jworded 
$14,500,000 "' d~ll11ages to Greater Bay HOlel 
(11ld Casino. 

Perini argued on appeal 10 the Supreme 
(ourt of New Jersey that it was a mistake to 
oJ\\ Md damage~ for 10SI profits {ltler Ihe date the 
project was subst.lIllially cOl11p/('ted. The Court 
sta led that Perini\ position was amply support
ed by previOUS (JSC law as well as by Ihe prac
tice ill the constru(tion industry. Furthcrmore, 
Ihe Court also said Ihat it appeMC'd that even the 
pl.lintifi agree<ltlhlt the proje<.t was ">ubstanl ia lly 
(ompleted 0 11 the daw in quest Ion. Never
theless, the Caliri wOldd not overturn the arbi 
trators decision . 

The discussion in this articl(' lislC'd lour 
potelltial problems that can OCClIf when arbItra
tion is utIlized. Thes(' problems ar(' but tl few of 
Ihe wide range 01 posf.oibiljti~. II f.ohould be 
floted that the .111thors of this artidl' by no 
Il)('ans desire to disparage ~lrblf«J/ion which ha ... 
proven to be ... ulces .. ful forum in which parties 
("~1I1 <;ettle their problems in .1 les\ JdversJrial 
.1tmosphere with those \\ hOI11 they nMy desire 
to continue a bu~jn('s~ relatlon!:>hip with in the 
luturc. Ilow('ver, c.1reful drafting of tlfhitratlon I 
agreement is essl'n ti.1 110 provid an arbi trJlioll 
hearing th~lt will produlC' fair restllts . 

___ J 



,~ 

1.,
,p 
,.-.I 

I 

I 

I 

STEEL NEWS 

BOOK REV'EW: STEEt STRUCTURES--CONTROWNG BEHAVIOR THROUGH DESIGN 

NEW TEXT ON STEEL PROMOTES 
"DUCTILE" THINKING 

By Robert F . Loren z 

ROBERT ENGLEKIRK, PH.D., 
S.E., A NOTED WEST COAST 

TRUCTURAL CONSULTANT 
AND EDUCATOR, has authored a 
new steel textbook, Steel 
Structu res-Con tro II i ng 
Behavior Through Design. 
Although written just prior to 
the Northridge earthquake, it 
has become an unusually timely 
document since it includes a 
wealth of information that helps 
explain the ductile response of 
steel framing to earthquakes. 
The book should literally add 
new meaning to our understand
ing of ductility in general and 
should provide some new tools to 
eva l uate the inelastic perfor
mance of a given steel frame. 

The first thing you will notice 
inside this book is that it only 
has six chapters. The first three 
chapters cover the familiar 
ground of materials, flexure and 
stability in a rather non-tradi
tional way. The la t three chap
ters are unique, and although 
sometimes burdened with some 
repetitious analytical technique, 
they do present practical proce
dures of breaking down the 
design process into a series of 
rational decision making steps. I 
found the chapter entitled 
"Behavior of Bracing Systems," a 
real breakthrough in explaining 
the dynamic behavior of build
ings in terms that non-seismic 
designers can understand. 

Englekirk is quite critical of 
the current effect of "prescrip
tive" codes on seismic designers 
as it inhibits creativity and true 
understanding of the design 
process. Certainly, some of his 
ideas, such as "plastic deforma
tion" criteria for establishing 
critical design limits, will be con
troversial, but it should be wel
comed by those who realize 
much code-language has become 
too strength-oriented and loaded 

with time consuming parapher
nalia and detail. 

Educators should carefully 
review this text since it may be a 
forerunner in tone of future text
books that would place deforma
tion right up there with strength 
in explaining the latest way steel 
frames perform. 

This book is unique , as it 
depends on the reader accepting 
a new, conceptual approach to 
steel design. In other words, it is 
not a quick read. On almost 
every page, you are obliged to 
stop and think. And because of 
that feature alone, there is much 
to recommend about this book. 

More information on Steel 
Structu res-Con trol ling 
Behavior Through Design can be 
obtained from John Wiley and 
Sons, Inc. , 605 Third Ave., New 
York, NY J0158-0012; fax (212) 
850-6088. 

Robert F. Lorenz is director of 
education and training at AlSC. 

STEEl BRIDGE 

INDUSTRY GAINS 

UNIFIED VOICE 

F OLLOIVING A YEAR Of' INTEN
SIVE PLANNING, THE 
NATIONAL STEEL BRIDGE 

ALLIANCE (NSBA) has been for
mally organized. The NSBA 
joins together the nation's steel 
bridge fabricators, the steel pro
ducers and other groups serving 
the bridge industry-its owners, 
designers and contractors. 

The NSBA is dedicated to 
aggressively serving the needs of 
the bridge industry by providing 
state-of-the-art design technolo
gy, developing and encouraging 
the use of new construction tech
nologies and the best usc of high 

NEW SPECS 
AND LOAD 

TABLES FOR 
STEEL JOISTS 
AND GIRDERS 

40TH EDITION 
INCLUDES METRIC 

AND STANDARD UNITS 
Includes specs and load lable 
on Ihe ali-new KCS JOISt. an 
extension of the K-Series JOISt. 

KCS Joists are useful in 
designing for concentrated loads 
and other non-Uniform loads 

Covers new K and LH Senes 
erection stability requirements 
derived from over two years of 
sludy and field research by Ihe 
Instllute 

Fire resistance portion has been 
updated and revised 

• Also included is a one-page 
method for oonverting load tables 
for LRFD design 

ORDER TODAYI 

Just $20.00 per oopy In Ihe U.s. 
and Its possessions (payment 
,"cludes first class poslage and 
handling and must accompany 
order) 

$30.00 (U.S. currency) for 
intemational shipments 

Number of Coptes ____ _ 

Total enclosed _____ _ 

Name ________ _ 

Frm 

"""""' -------
~---------------
Siale 

Send 10· 

Managing Olredor :8-
Steel Joist Institute 
DIY A-1 
1205 48th Avenue North 
Myrtle BeaCh. SC 29577 
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STEEL NEWS 

performance steel products. The 
NSBA is sensitive to the 
resources available to the State 
Depa rtments of Transportation 
to repa ir, replace a nd construct 
new bridge structures in order to 
maintain this country's excellent 
highway system. To that end, 
the NSBA will provide the best 
of current design and construc
tion practices to the states' engi
neering departments, construc
tion departments, their 
consultants and to industry. 

The National Steel Bridge 
Alliance membership is open to 
all organizations interested in 
t he development, promotion and 
construction of cost-effective 
steel bridges. To accomplish its 
objectives, the Alliance will 
include both a national organiza
tion and a network of regional 
steel bridge fabricator groups. 

The NSBA will function as a 
division of the American 
Institute of Steel Construction, 
Inc . The governing body of 
NSBA will be a Steering 
Committee consisting of steel 
producers and stee l bridge fabri
cators. Robert P. Stupp, Stupp 
Bros., Inc ., was elected 
Chairman with Mike Martin, 
Bethlehem Steel Corporation, to 
serve as Vice Chairman. Neil W. 
Zundel, President, AISC, was 
appointed SBA Director. 

For more information on The 
National Steel Bridge Alliance, 
please contact Neil W. Zundel at 
3121670-5401. 

NEW STEEL 

Pu BLICATIONS 

PHONE NUMBER 

NaSC HAS ESTABLISHED A 
NEW TOLL-FREE PIIONE NUM

ER for ordering publica
tions. To order AISC publica-

I 

I 

tions, please call 800/644-2400. I 
Note, however, that this numbel' 
will not connect to AISC's main 
switchboard . That number 
remains 3121670-2400. 
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Seminars For Structural Engineers, Fabricators & Construction Managers 

1995 National Steel 

Construction Conference 
San Antonio May 17-19 

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

Mark Hal/and, chief 
engineer, Paxton & 
Vierling Steel: If you can 
only attend one confer
ence this year, make it 
AISC's National Steel 
Construction Conference. 
If you have anything to do 
with the design, construc

tion or fabrication of steel structures, this confer
ence will provide practical information that will 
enhance your professional capabilities. Typical of 
the material presented at the NSCC was my 
paper last year on Lean Engineering, which pre
sented information on how to accomplish more 
with fewer resources-a reality faced by many 
firms today. I also gained valuable insight from 
many of the other speakers, such as Geoffrey 
Kulack on bolting, Omer Blodgett on welding, and 
Larry Griffis on composite design and wind load 
serviceability issues. And this year I'm looking for
ward to hearing Eric Kline talking about avoiding 
field painting problems, Jim Notch speaking on 
reducing structural steel costs, and Don Sherman 
on new developments in the use of structural 
tubes. 

• Reduced structural steel costs 

• Interpreting the Mexican market 

• New concepts In industroal building design 

• Weldabllity, fracture mechamcs, and 
metallurgy 

• Seismic design solutions after the 
Northridge Earthquake 

• Connections for hollow structural sections 

• Protecting your firm from lawsuits 

Effective project speCIfications 

• InspectIOn of welded and bolted )Oll'1ts 

• fconomlcal palnllng 

AVOiding painting system IJllures 

EPA legislation 

• I mprovlng plant performance 

• Flame tralghtemng technology 

• Team bUilding & partnenng 

• Con tructability I sue 

• Total quality manag m nt 

------------------- ---- --------
Yes, I want more information on the National Steel Name: 
Construction Conference. Please send me a 12-page 
information and registration brochure. Registration is Company: ____________ _ 
$270 for American Institute of Steel Construction mem-
bers ($320 for non-members) for three-day conference Address: 
and trade show. 

City/StatelZip: 
Fax this form to: AISC at: 3121670-5403 

or 
Mail this form to: AISC 

Telephone: 

One East Wacker Drive, SUite 3100 Fax: 
Chicago, IL 60601-2001 

Please circle # 4 



INTERSTITIAL FLOOR AIDS 

HOSPITAL DESIGN 

, 
A modular mechanica l and electri ca l system 

coupled with an insterstiti al floor des ign 
provided max imum fl exibility 

16/ Modern 8t(>('1 C()n ~truclion I April 1995 

By Joh n McCarthy, P.E. 

AJ.0SPITAL'S COMPLEX lIT MAY 
BE ~ECO:-lD OSLY TO A MOD· 
.RN SP,\CF (RAFT With 

18,000 tons of steel spread over 
1.2 million sq. ft., the new 
Veterans Administration Med-
ical Center in downtown Detroit 
is truly a flagship commanding 
respect. The $229 million hospi-
tal is the largest single construe· 
tion contract the VA has ever 
awarded and, in today's climate I 
of shrinking dollars, may be one 
of the last big hospitals. 

The 503-bed hospital complex 
is divided into three major sec
tions: a seven-story medical/sur
gical nursing lower, a five-story 
psychiatric nursing tower, and a 
four-story diagnostidtreatment 
block including a radiation oncol
ogy center, an emergency center, 
and an ambulatory care center. 
In addition to the medical bui ld
ings, the deve lopment includes 
an energy center and two park
ing decks. The 19 -acre site 
spans three city blocks in the 
Detroit Medical enter. 

The design and construction 
complexities inherent in such a 
large project demanded the skills 
of a top-flight team. Smith, 
Hinchman & Grylls Associates, 
Inc. (SH&G ), a national , full-ser-
vice architectural and engineer-
ing firm won the assignment to 
design and engineer a facility to 
replace the Allen Park VA 
Medical Center (circa 1939) in , 
the mid 1980s. J . W. Bateson, of 
Dallas, Texas, and R. E. Dailey 
& Co. (now the Perini Co.). of 
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Southfield , Michigan joined 
forces to construct the hospital. 
Bateson brought its conside"able 
history of VA type construction 
and Dailey added it own large 
project expe rience and local 
knowledge to the team. 
BatesonlDailey did an enormous 
amount of pre-investigation 
before pouring concrete or set
ting steel. This resulted in a 
smoother than usual construc
tion period . Most of the prob
lems were identified on paper 
and evaluated prior to the actual 
construction. The partnering 
agreement, formed at the begin
ning of the project, facilitated 
open communication and effec
tive problem-solving among all 
the parties during construction. 

bTER.~TITL~l. Fl.OOR 

The entire facility is based on 
a modular mechanical and elec
trical services system coupled 
with an interstitial floor design 
to provide a maximum degree of 
fl exibility for future changes in 
hea lth care delivery. The VA 
int rod uced the interstitial floor 
in 1969. Interestingly, Bateson 
was the contractor on the first 
hospital interstitial job and has 
probably built more interstitial 
space than any other contractor. 
The interstitial floor is intended 
to speed construction since the 
mechanical and electrical trades 
can begin to route the major dis
tribution systems throughout the 
hospital without having to close
ly coordinate the finishing con
t ractors on the functional floors 
be low. Future flexibi l ity is 
increased because changes can 
be made to the distribution sys
tems while the rooms below arc 
in use, with only the final hook
ups requiring a room to be shut 
down. 

The interstitial floor consists 
of l'I.-in .-deep metal roof deck 
which is fitled in between 6-in . 
purlins hung from the floor 
beams above with 3/, or l-in .
diameter rods. The hospital has 
about 16,500 hanger rods. A 
walking surface of five inches of 
very low density concrete (200 
psi) is placed over the metal roof 

deck. The details at the expan
sion joints and at the interface of 
the mechanical rooms caused the 
most difficulty since there is 
hardly any stiffness in the sys
tem. 

To increase the flexibility of 
the faci lity even more , almost 

Key to tI.e 
Sllccess of tI.e 
new Veterans 
AdlJU Ilistrotion 
Hospital /11 

Detro.t is the 
lise of an inter
stitial {7oor 
(opposite pagel. 
Another inter
esting feat"re is 
a large chapel 
ill the center 
atrium (above 
and lefti. 

the entire floor area is covered 
with a second concrete pour of 
light weight concrete. This pro
vided two benefits: future flexi 
bility for modifications in health
care delivery and a very flat 
concrete floor finish . The flatness 
of the floors was increased 
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because the initial deflection of 
the composite system took place 
with the structural slab and the 
additional deflection of the top
ping pour was minimal. As a 
result, the case work required 
less shimming and door heads 
line up. This had been a prob-

lem for the VA on previous pro
jects. 

GLAZED BRICK AND LINTELS 

The most striking feature of 
the hospital is its vivid exterior 
color. Nearly 3.5 million glazed 
bricks-teal for the nursing unit, 

!)~~1r-~------------~ 
All NEW Release. Version 11. 
Productivity you need. Value you demand. 

... 

Some of the many new features: 

• User friendly interface with graphics 

• Simple icon based input generation 

• Color·filled stress contours 
• Optional hidden line removal 

• 20 & 3D Slatic, Dynamic & P·Delta 

• Automatic generation of wind loads 
• Beam with variable cross sections 
• Semi-rigid beam element releases 

• Enhanced steel & concrete design 
• Available metric AISC steel tables 

• Sleel composite beam design 

• Interactive built-up section calculation 

• Input file conversion from other 
analysis and design packages 

• Free preview diskette available 

• 100% Money back guarantee 

Call toll free 1-800-322-1487 
Please circle # 82 

~ 
Das Consulting, Inc. 

865 Turnpike Street 
North Andover, MA 01845 USA 

(508) 794-1487 . FAX (508) 685·7230 
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burgundy for the psychiatric 
unit, cream for the diagnostic 
unit-will glisten under the sun. 
Though glazed brick is not com
mon in Michigan 'S climate , 
SH&G's in-house masonry 
expert worked with the contrac
tor to produce a product that 
should pass the test of time. 
Indeed , the g lazed brick -c lad 
exterior of the landmark General 
Motors Technical Center in 
Warren, Michiga n, designed by 
Aero Saarinen and co-architects 
SH&G, is as bright and durable 
today as it was 40 years ago. 

I 

The VA hospital 's masonry 
cladding dictated a stiff and rela
tively deflection free spandrel 
system and a construction 
sequence that required the con
crete floor and topping s labs be 
poured prior to placing the 
masonry on the linte l system. 
The exterior wall of brick and 
block was supported on a lintel 
system that wrapped the build
ings at each floor. The typical 
lintel system consisted of an 8- , 

The graphical 
interface you've 

always wanted, with 
the advanced analysis 

power you really need. 

II Dynamic Analysis 
II Interactive 3D Modeling 
II Rendering & Animation 
II Code Checking 
II True Mac Interface 

GraphiC MagIC Inc, 180 Seventh Ave '201 Santa Cruz CA 

Tel (408) 464 1949 Fax (408) 464 

Please circle # 92 
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in.-by-8-in. tube to support the 
block and a protruding 3/ -in. 
plate to pick up the brick. 'rhis 
system was hung from the floor 
above, braced laterally at the 
interstitial deck and fastened to 
the columns with adjustable con
nections to allow very fine 
adjustments in locating the lintel 
for the masonry. 

WATER T UNNEL 

About a third of the way 
through the design of the hospi
tal, engineers discovered a sub
surface surprise: a 12-ft.-diame
ter water tunnel directly under 
the structure. The tunnel, which 
supplied water for over a million 
people, demanded imaginative 
problem-solving. At issue was 
the impact of the building exca
vation and foundation loads on 
the water tunnel and the possi
bility of a tunnel collapse and its 
impact on the structure. OUI" 

team's solution? To design a 
grid-like bridge system of deep 
concrete beams that were sup-

ported on deep drilled piers 
reaching the hardpan 100 feet 
below. The drilled piers were 
designed to withstand the highly 
unlikely event of the water tun
nel collapsing and washing away 
the soil below the hospital. The 
grid was composed of 12-ft.-deep 

grade beams that ranged in 
width from 10 ft. to 28 flo The 
heavily reinfol·ced concrete 
beams required massive concrete 
pours that began in the evening 
and would last throughout the 
night. The large pours required 
between 200 and 250 concrete 

Automatic preheating or manual 
- how do you decide? 

Once you compare, the choice is obvious. 
Automatic electrical resistance preheating 

helps control project costs by: 

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

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

Request our FREE literature and information on 
our successful Northridge earthquake projects. 
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Typical preheat layout 
for underside of 

column-beam weld jOint 

CORPORATE HEA~QUARTERS 

COOPERHEAT 1021 Centennial Avenue , Piscataway, NJ 08854 
Toll Free: 800-526-4233 
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UNUSUAL SHAPES AREN'T 
UNUSUAL AT MAX WEISS. 
If it's structural steel that neecs to 
be bent for unique applications. 
chances are that Max Weiss bends 
It. We can bend steel the easy 
way. the hard way. irregular curves. 
offsets. elliptical shapes. circles. 
segments with tangents one we 
can bend it to tight radiuses 
with minimal 
distortion. 

We offer a rare 
combination of skills in 
forging. the hat shaping 
of metals. and the rolling 
and farming of tubing. rail and bars. 
If you hove a question 01 problem 
in steel shaping. call . fax or write 
for a depeneable solution 

TAKE IT TO THE 

MAX WEISS CO, INC. 
8625 W 6IadIey Rood 
MI~, \oVI53224 
T"""""", 414 ·355-8220 
MAX FAX 414355·4698 
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truck loads per 
s egm e nt and 
more t han 
1,900 ton s of 
e poxy coated 
reinforcing. 

A TRI UM 

Th e three 
medical build
ings a re con 
n ected by a 
four-story glass
topped atrium 
that runs near
ly 500 ft. in the 
North South 
di recti on . The 
centra l a trium 
creates a v is u
a ll y exc i ti ng 
s pace for 
pat ie n ts, v is i
t ors a nd sta ff. 
Cove rin g t h e 
a trium is a 
curved s kyl ight 
ove r 80-ft. 
above the fl ool·. 
Of specia l con 
ce rn t o th e 
structural engi
neer was the fact that t he s ky
light is co nnected to two se pa 
r a t e buildin gs with diffe rin g 
seismic displacements. The solu
tion was to design a three-hinged 
a rch, which allows the buildings 
to move in three directions with 
out di s tress. The top connec
tion s use three inch diamet e r 
pins a nd t he connection at the 
base uses 4-in .-di a mete r pins . 
Th e a rch es are des igne d to 
accommodate up to seven inches 
of diffe rential s hea rin g move
ment between the bui ldings. 

Adding to the visua l excite
ment is a three- legged foun ta in 
a nd two buildings tucked into a 
cut out in the a trium where the 
Diagnostic and Treatment Block 
fl oor was removed. The travel 
agency and socia l services bui ld
ings are semi-circular in shape 
a nd the multi-leveled structures 
support two levels of glass block 
a t the interface of the roofs and 
the upper walls. 

The atrium a lso houses a n 
undulating g lass block chapel, 

the des ign of which is intended 
to elicit the form of a water fa ll. 
The glass block forms a concave 
and convex wave as it curls down 
ove r twe nty feet fro m peak to 
fl oo r . Spanning between stee l 
frames that follow the outl ine of 
the g lass block, t he block was 
reinforced with tees at the poi nts 
of infl ection. The fra mes we re 
fabri ca ted of pla tes cut or bent to 
a shape t ha t rese mbles a W 12, 
e xce pt for th e 6- in. -di a meter 
holes that were drill ed at regu lar 
inte rvals a long th e length. The 
frames were braced at the ends 
by tri a ngul a r space fra mes con
s tru ct ed of stce l t u bes to 
in crease late ra l stabili ty a nd 
res ist se is mi c fO I·ces. These 
space frames were hidden in t he 
t ri ang ul ar a rchi tectura l fea
tures. 

• 

I 

Th e st ru ctu ral fabricator, 
AISC-member SM I-Owen Steel 
Co. [n c., faced ma ny d ifficu lt I 
challenges during the fa bricati on 
of thi s job. The la rgest cha ll enge 
was the sma ll a rea that the gen-



I 

I 

I 
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eral contractor allowed to stage 
the structural steel on the site. 
According to Tony Hazel. chief 
engineer of S~lI-Owen Steel, the 
on site storage was limited to 30 
trailers. To facilitate coordinat
ed delivery of more than 1.000 
trailer loads of material, MI
Owen Steel set up a separate 
marshaling yard at their 

olumbia, outh Carolina facili
ties, which allowed the company 
to stage sequenced load s of 
structura l steel well in advance 
of the site erection operation for 
quick loading as deliveries were 
required. Close coordination 
with the structural steel erector 
Dumas-McGuire Group Services, 
Inc . of D troit resulted in a 
smooth now of material to the 
site . David Ryepka of Bate
sonlDailey notes that despite the 
record setting rainfall during the 
erection period and the tight 
site, the steel erection was com
pleted within weeks of the origi
nal nine month schedu le. 
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FRAMING SOLUTION 

Since the floors included a 3-
in . light weight concrete topping, 
an interstitial floor and a brick 
and block exterior wall, the mass 
of the building was higher than 
normal. The interstitial noor 
resulted in floor to floor heights 
exceeding 21 ft. For these rea
sons- and the fact that the seis
mic code requires an importance 
factor of 1.5 for hospita ls-the 
seism ic forces govemed the lat
eral design. Due to the high 
floor to noor distance, drift was 
the deciding factor in the se lec
tion of member sizes. 

Due to programming con
"traints and the requirement to 
keep the facility as nexible as 
possible for future medical 
advances, workable solutions to 
lateral load systems were limit
ed. The three pieces of the med
ical complex were divided and 
treated separately. The Nmsing 
Tower and the Psychiatric Tower 
allowed bracing to be located in 
the elevato r core a reas and at 
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the ends of the buildings. Even 
though the major mechanical 
systems were separated between 
the buildings, there still were 
some major ducts running 
through the bracing between the 
buildings. In the long direction 
of these buildings, two lines of 
moment frames were utilized. 
Because some of the columns 
were detailed as part of the 
moment frames and the braces, 
the column and splice details 
were complicated. 

The diagnostic and surgery 
block had its own set of prob
lems. Here the flexibility and 
program requirements dictated 

that only a moment frame could 
be used . The frames were dis
tributed throughout the struc
ture to minimize the required 
sizes. The possibility of two 
additional future floors required 
rather la rge member s for the 
columns and girders. 

TYPES OF CONNECTIONS 

Single angle connections were 
suggested by the fabricator dur
ing the detailing stage of the pro
ject. The beam to column 
moment connections were the 
typical flange welded and col
umn web stiffeners with bolted 
webs. The column splices were 
original ly detailed on the con
tract documents as full penetra
tion welded connections. The 
fabricator proposed to use fully 
bolted connections, which proved 
to be cost-effective, even though 
they added about 100 tons of fab
ricated material to the job. Tony 
Haze l of SMI-Owen Steel 
believes that reducing the 
amount of field welding was crit-

ical since there already was an 
abundant quantity of field weld
ing required fOI' the project . 
Bolted connections also s hort
ened the schedule, since the 
enormou s amount of preheat 
required for the large column 
sections would have slowed down 
construction. Also, bolting the 
column splices reduced the con
cerns of welding jumbo sections, 
since some of the bracing 
columns were in tension. 

The hospital is fully sprin
kl ered and the two-hour fire rat
ing is provided by the interstitial 
deck system. Therefore, the 
functional floors did not need to 
be one of the standard 1'/;( or 
two-hour rated systems. This 
opened up the possibilities for 
floor systems tremendously. 
About seven different structural 
floors systems were investigated 
for economy and future flexibili
ty. The systems ranged from 
concrete frame with wide pan 
joist systems to precast concrete 
planks on a steel frame to post-

~ RAMSBEAM .... 
Guaranteed to be the BEST beam program 
ever or your money back! 
RAMSBEAM, a single steel / steel composite 
beam program utilizing a Windows graphical 
interface. Features: ASO or LRFD; vibration 
analysis; checks existing framing or optimizes 
new, Allows for depth restrictions, cantilever 
beams; partial or full composite and unbraced 
flange conditions; includes 51/ Mctric units. 

Special Limited Time Offer $150 

Ram Analysis 
5315 Avenida Encinas. Suile 220 

Carlsbad. CA 92008 
Tel. 800-726-7789 ' Fax. 619-431-5214 
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tensioned structural systems. 
Two and three inch composite 
floor decks and grade 36 and 
grade 50 steels were also investi
gated. The system that proved 
to be most cost effective was the 
3-in. metal deck on high strength 
steel utilizing partial composite 
action. 

A project the size of the VA 
hospital includes just about 
every type of structural material. 
J oists were used to support the 
roof deck over the electrical sub
station. The joists were supplied 
by Owen Joist orp_ The deck 
supplier was Bowman Metal 
Deck. The deck varied in depth 
from 1'/, to 2 to 3 inches. The 
concrete used to fill decks varied 
in thickness depending on the 
location and load requirements_ 
This resulted in nine types of 
slab systems of differing deck 
depths, concrete thickness or 

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, coli usl 

d-c 

/ ~ 
L 

RISA-2D 
Your comptete solullon for 
frames, trusses, beams, 
shear walls and much morel 

reinforcing. 26212 Dimension Drive. Suite 200 
During design, SH&G per- RISA Lake Forest, CA 92630 

formed a value engineering t L HNOLOG [S 1-8DO-332-7472 
analysis. The painting of the 

structural steel was deleted at 1.~ _______ ~p~l~e~a~s~e~c~i~rc~l~e~#~4~O~ _______ ~. 
an stimated savings of more 
than $100 ,000 . Only exposed 
structural steel was painted or 
galvanized_ 

COMPUTER PRO<:RAMS 

The structure was designed 
using several computer pro
grams including GTStrudl for 
major items such as t he lateral 
loads and the grade beams over 
the water tunnel. For some of 
the smaller, but no less complex, 
framing systems including the 
chapel, sacristy and curved 
beams, STAAD III was used_ 
Th e composite beams were 
designed using a program devel
ol>ed by SH&G _ Spread sheets 
were created to ana lyze and 
design the column splices, beam 
to column moment connections 
and beam framing connections. 

John McCarthy, P.E., is a pro
ject structural engineer with 
Smith, Hinchman & arylls 
Associates, Inc., ill Detroit_ 
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MDX software 
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Lancaster 
General's new 
Hea lth Care 
campus IS 

organi zed around 
a central atrium, 
creating an easily 
understandabl e 
traffic flow for 

patients, visitors 
and staff 

By John A. Westenberger, PE 
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WHEN LANCASTER GENEllAL 
H OSPITAL IN LANCASTEI!, 
PA, OPENED ITS BRAND

NEW H EALTH CAMPUS in 
September, it exemplified the 
latest trends in health care 
design, most notably the move 
towards a better organizational 
structure that helps minimize 
patient and visitor disorienta
tion. The design of the 350,000-
sq.-ft., three-story ambulatory 
care center, known as The 
Health Pavilion, emphasizes 
patient comfort and convenience, 
while also providing physicians 
and patients with convenient 
access to outpatient medical 
care. Unlike many other facili
ties that contain a maze of con
fusing corridors, all department 
waiting and reception areas open 
to a single interior concourse. 

The ambulatory care facility 
was built on a 121-acre site three 
miles west of Lancaster General 
Hospital's main hos pital. The 
site was selected based on the 
hospital's desire to build a free· 
standing, off-site outpatient 
facility in close proximity to the 
main campus. The site is large 

I 

enough to accommodate growth I 
over time as identified in th e 
101-year-old institution 's long-
term master plan. 

The exterior of The Health 
Pavilion takes cues from the tra
ditional architecture of Lan 
caster, while also promoting an 
identity of its own . Facades 
incorporate Flemish bond brick 
accented with limes tone trim to 
provide a sense of tradition and 
permanence. 

Inside , a three-story, s kylit 
interior "concourse" is the build-
ing's primary organizing feature. 
This concourse, with its subtl e 
colors and unique architecture, 
orients visitors and provides 
easy access to all clinical depart
ments and phys ician pra ctice 
suites . Wood wainscoting, orna
mental arches and balustrades 
and granite nooring all con 
tribute to the function and ambi-
ence of thi s public s pace. 
Fountains provide interesting 
focal points and soothing back
ground sounds. I 

All department waiting and 
recepti0n areas open to thi s inte
rior concourse so vi s itors neve r 



I 

I 
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have to wander through a maze 
of corridors. Changes in wall fin
ishes and familiar furnishings 
such ao paneled reception desks 
and library lamps signify the 
waiting areas for easy orienta
tion of patients and visitors. 
These area5 are treated with a 
warm, residential palette of col
ors and materials . Where appro
priate. waiting areas are 
screened for privacy and comfort. 

An express testing area is 
located adjacent to the lobby 
area. This first floor also fea
tures a Diagnostic Imaging 
Center ; Women 's Imaging 
Center; Physical Rehabilitation 

enter; and an Eye Center. A 
one-story Radiation Oncology 
Center has its own entrance on 
the south side of the building. 
Throughout, a separate system 
of corridors gives stafT and sup
plies access to the "back door" of 
each department, completely 
segregating them from patient 
and visitor traffic. 

Thc second floor houses a 
Surgical Center. Patient comfort 
and privacy are emphasized on 
this floor , which features private 
spaces for changing and recov
ery. 

A cafeteria-style dining room 
for visitors and staff ("Today's 
Taste Cafe"), Renal Dialysis 
Center, Endoscopy Center, 

ardiac Rehabilitation Center 
and The Wellspring occupy the 
third floor. 

The basement houses general 
support functions including 
housekeeping, supplics, storage, 
staff lockers, offices for plant 
engineering and building man
agement, mail, waste manage
ment. recycling and a loading 
dock. 

Two medical office buildings 
- housing 19 physician practices 
-project perpendicularly from 
each leg of the "L-shaped" 
Health Pavilion. Outside, large 
pitched roofs , brick with lime
stone trim, glass and metal win
dows create a traditional feeling. 
Each medical office building has 
a separate driveway and covcred 
entrance from adjacent parking 
areas as well as access to The 
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But not Vulcraft We saw it as one of our greatest challenges ever. Because 
we not only supplied steel joists and joist girders for the project, we also helped 
design the framing system so that only limited structural damage could be e~ 
peeted from an earthquake measuring up to 7.5 on the Richter scale. 
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That was essential because the buUding, which was constructed for Evans 
& Sutherland Computer Corporation, is located within a mUe of the Wasatch 
Fault in Salt Lake City. What's more, Evans & Sutherland is a leading designer 
of special-purpose digital computers, software systems and display devices 

products extremely vulnerable to damage from seismic tremors. 
To plan for maximum protection, Vulcraft was asked to join 

with the architects and engineers at the design stage of the project. 
Already, they'd decided to use a "base isolation" system, the most 
advanced buffering method available. But using our steel joists 
and joist girders was also an important decision. The joists and 
joist girders are much lighter in weight than wide flange beams, 
so the entire buUding required less steel, lighter columns and less 
foundation. And this not only lightened the load for the base is0-
lators, it saved appreciably on buUding costs. 

Throughout construction, Vulcraft remained constantly 
involved, talloring our delivery of materials to the exact erection 
schedule and meeting deadlines with
outfall. What's more, our joists and 
joist girders helped the steel erectors 
meet their deadlines. That's because 
our products are fast and easy to erect 
- a fact that saves time and money on 
virtually any job where they're used. 

So whether you need Vulcraft's Thelbgnmma-a"/xJseOOa_"lJ!l'm"""""'" 

help to protect your buUding from ::r:,;;:~r:rhe~~~sptrifiOO ~5t<I p.so 

earthquakes or you want to stay out of the hole when it comes to 
construction costs, contact any of the plants WLCRAFT 
listed below. Or see Sweet's 05100NUL. A!A._<f~"'"'~ 
P.O. Box 637. Brigham Cit). lJf &1302 801 / 73+9433; P.O. Box 100520. Flo"n«, SC 29501 803/ 662·0381, P.O. Box 
169. Fort Pa)"'t. AL 35967 205/ &15-2460; P.O. Box 186. Grapeland, TX 75&14 409/687-4665; P.O. Box 59. Nor/olk. 
NE 68702402/ 6#-8500; p.o. Box l(XXl, St. JOt, IN 46785 219/ 337·1800. Archil"" Erlich·Romonger ArchlltCts AlA, 
StTUC(UTal Engineer: Reo\lelt) EnginuTS fJ Auociaw, Inc., GentTal Conll'oct01': Tht Btuil,on Corporarion; Stul Fab
TicalOf': D&H Stul Sul>PI'j. Inc.; Stet! EftctOf: Stul Deck Erecum, Inc. 
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DTI SOFTWARE EOUALS PERFORMANCE 

Engineering Analysis = Economy 

Computerized Detailing = Accuracy 

Metric Output = FlexibilitlJ 

Material Management = Control 

Fabrication (CNC) Downloads = Efficiency 

Software from Design to Erection 

Call: 1-800-467-0096 1-615-584-0096 

DTI 

Dogwood Technologies, Inc. 

P.O. Box 52831 • Knoxville, TN • 37950-2831 

Health Pavilion's interior con
course for patient and stafT con
venience. The complex is 
designed to accommodate two 
additional medical office build
ings; one has just begun COD

struction. 
Lancaster General Hospital 

emphasizes the important link 
between private physicians and 
the institution by offering doc
tors close proximjty to diagnostic 
and treatment space. 

These medical office buildings 
strategically house doctors near 
their adjacent area of expertise 
in the ambulatory care center. 
By placing doctors closer to the 
process, patients are provided 
with the finest, most accessible 
outpatient health care services 
possible. 

EARLY PLANNING 

Planning of the Health 
Campus began in 1989 during 
the hospjtal's negotiations to 
acquire the site. Initial geotech
nical investigation of the site 
revealed sinkhole activity. As a 
result, a system of strip footings 
three feet thick and up to eight
ft.-wide was designed to span a 
nine-ft.-diameter sinkhole at any 
location. 

While the building founda
tions were excavated, decisions 
about the design of the facility's 
structural system were made. 
Steel was selected for its (1) light 
weight, (2) speed of erection in 
the winter months and (3) ease 
of modification during the fast
track design and in the future. 

The floor system consists of 
A36 rolled shapes, primarily 
W18s and W27s, supporting 3 1/, 

in. of lightweight concrete slab 
on two-inch galvanized compos
ite floor deck. The roof structure 
also is fabricated from rolled 
shapes - since the sizes and 
locations of the 16 air handling 
units were not firmly established 
until the subsequent bid package 
was issued. 

The atrium space utilizes a 
clerestory roof to bring natural 
light into the space. At the mid
point of the atrium , the floors 
open for three stories. These 

I 

, 

, 



1) 
.~ 

·,D 

I 

, 

t 

focal points are faced with three
story glass walls. Semicircular 
interior pools featuring water
falls provide a pleasant setting 
and soothing background noise. 

Since these open areas were to 
remain free of any cross beams, 
the opening of these interior 
spaces resulted in 60-foot interi
or spans. The incorporation of 
the glass wall required the addi
tion of a horizontal truss into the 
roof structure. The truss, which 
is made up of L3x3 and L4x4 
shapes, was placed between the 
glass facade and the clerestory 
roof to minimize deflections of 
the skylight. STAAD3, from 
Research Engineers, was used 
for lateral load analysis of the 
entire structure and the design 
of these horizontal trusses. 

Behind the building's main 
entrance, the floors are also open 
for three stories. The resulting 
space is faced by a three-story 
glass wall and contains two glass 
elevators. These elevators 
descend behind the main recep
tion desk. Fully welded moment 
connections between selected 
beams and their supporting 
W14x211 columns provide the 
necessary rigidity in the glass 
wall. 

The southeast corner of the 
first floor contains magnetic res
onance imaging equipment. To 
avoid the problems this equip
ment can experience with steel 
structures, this area is a con
crete flat slab supported on a 
perimeter steel frame. This sec
lion - and the cryogen storage 
room located adjacent to it - are 
designed for the actual weights 
of the purchased equipment. Two 
fabricators were involved with 
the project, including AlSC
member Stewart-Amos Steel Inc. 

CONSTRUCTION SEQUENCE 

While the main building was 
under construction, the design of 
the entrance canopy, Radiation 
Oncology Center and medical 
office buildings was underway. 
The entrance canopy, which 
measures 39 ft. by 58 ft., is 
topped by skylights that extend 
the entir length of the building. 
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KEY PlAN 

The clear span of 46 ft. over the 
driveway allows several vehicles 
to be parked simultaneously 
with their doors open. This long 
span, when combined with the 
thrust of the skylights, required 
the use of two more horizontal 
trusses, made up of L3x3 mem
bers, to reduce the Y axis bend
ing of the main structural mem
bers. The analysis of this roof 
was also conducted using 

STAAD3. 
The one-story Radiation 

Oncology Center houses two lin
ear accelerators and support 
spaces. The slab-an-grade of this 
facility is located at the first 
floor elevation of the main build
ing. Therefore, the linear accel
erator concrete vaults are sup
ported on one-story-tall piers, 
and a retaining wall was con
structed adjacent to the loading 
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dock of the main building. 
The roof framing here ties into I 

these vaults and frames out 
additional skylights over the 
patient waiting area below. 
Since these skylights are inboard 
of the roof edges. no special 
framing was required to resist 
the thrust forces they impose. 
Foundations for a future third 
linear accelerator vault were 
constructed to faci litate expan-
SIOn. 

The design of the medical 
office buildings was also an 
involved process. The initial 
plan placed two steel-framed 
office buildings side-by-side over 
a connecting parking garage con
structed of reinforced concrete. 
A grass courtyard was to be con
structed on the roof of the 
garage. A pair of four-story med
ical office buildings would be 
built on the north facade, and 
another pair of three-story build
ings would be erected on the 
west facade. The cost of this ini-
tial design, however, was prohib
itive. 

The next iteration separated 
the medical office bui ldings into 
four separate structures labeled 
MOB A, B, C and D. This per
mitted the two medical office 
buildings located closest to the 
main entrance (B and C) to be 
constructed first. The floor 
structure consists of ASTM 572 
Gr. 50 W18x35 beams and 
W24x68 girders, which support 
three and one-quarter inches of a 
lightweight concrete on three-
inch galvanized composite deck. 
Composite s labs with shear 
studs were not used so maxi-
mum flexibiHty of the completed 
structures cou ld be maintained. 
A fan room located at the roof 
level is topped with a 12:12 pitch 
sloped roof sUl'face. To accom
modate the snow load build up 
this sloped roof produces at the 
main roof level, all roof surfaces 
are framed in rolled shapes 
instead of joists. The roof fram-
ing consists of W16x26 and 
W18x35 members. 

As the design of the medica l 
office buildings progressed, new 
design features were incorporat-
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ed. A palladium window was 
added to one facade at the eleva
tor lobby location in each build
ing. A radiuscd C12x20.7 chan
nel was used as a header for this 
window and was suspended from 
the roof above. 

A more sweeping change 
invol ved a drive-through 
entrance for each medical office 
building. Due to the roadway 
radii required, a building column 
was offset at the lowest story of 
each building. This resulted in a 
transfer girder in each facility, 
one s upporting two stor ies in 
MOB B and the other supporting 
three stories in MOB C. 
Fortunate ly, W36 rolled 
shapes-a W36x230 at MOB B 
and a W36x280 at MOB C, were 
s ufficient to meet the require
ments for these members. Tills 
avoided the fabrication of plate 
girders which would have been a 
problem because the member 
height was also restricted by the 
clearance required at the drive
through area. 

Followi ng five yea rs in plan
ning, design and construction , 
The Hea lth Pav ilion opened to 
unive rsa l acclaim this pas t 
September. Lancaster General 
Hospita l has successfully moved 
outpatient facilities to the facili
ty. The two medical office build
ings originally constructed are 
full y leased, and Ewing Cole 
Cherry Brott just completed the 
design of MOB D. Construction 
of thi s building, which will be 
located a t the northeast corner of 
The Hea lth Pavilion, recent ly 
began and is expected to be com
pleted by the end of the year. 

John A. Westenberger, PE, is a 
principal and structural engineer 
at EWlIlg Cole Cherry Brott, the 
Philadelphia-based architectur
al. ellgineering, interior desigrt 
and plann ing firm that designed 
the Lallcaster GeneraL Health 
Campus . Ewing Cole Cherry 
Brott is Ilationally recognized (or 
its award-wlIlning designs o( 
health care, research and devel
opment , academic, spectator 
sports / recreation and senior liv
ing (acilities. 
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SOLVING A 
CONNECTION DILEMMA 

The use of a straddle-beam tree column 
provides for beam cont inuity around the 

column rather than through it 
By Robert L. Boehmig, P .E. 

I NTEREST IN BEA~I-COLUlllN MOMENT CON EC

TIONS ha been revitalized as a result of 
last yeal"s Northridge Earthquake, which 

demonstrated the vulnerability of welds in 
conventional connections during seismic 
events. 

In a conventional connection (Detail 1), 

beam flange forces flow across the column 
through as many as four welds. These forces 
pass through the column flanges in the "Z" 
direction of rolling-which has tended to cau e 
problems. 

In braced frames, most of the moment trav
els from beam-to-beam, with a smaller compo
nent into the column. In moment resisting 
frames, however, a significant part of the 
flange force is transferred to the column. 

The following proposal (Plan 2) suggests a 
beam composed of a pair of channels strad
dling the column and shop welded to it. The 
channels extend to a point of minimum 
moment where they are joined in the field to a 
wide flange section. 

The channels are selected for the usually 
greater negative moment, while the WF beam 

is sized for the usually smaller po itive 
moment, and can be a slab-beam composite. 

Fillet welds can be used throughout and the 
field assembly is simple: the WF beam is slid 
horizontally into place, web bolts are installed, 
and down hand fillet welds complete the con
nection . 

I~ ~ WELDS 

'\ V'\ II 

-;!/ 
J,.. 

I -u, 
DET A I L 

PLAN 2 
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DETAIL 4 

CIIANNELS-To-COLUJlIN CONNEC'rtO S 

Wh er e t h e bea m to co lumn mome nt is 
small , the shop work consists of welding the 
channel webs to the column flanges <Deta il 3). 

Where t he column moment is significant , 
sti ffener plates and column web reinforcement 
can be provided <Deta il 4). 

Floor beams on column center lines can be 
fra med to the cha nne ls with t he usua l clip 
angle connection <Detail 5). 
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DETAIL 6 

CHANNELS-To-W IDE-FLANGE CONNECTION 

Where channels and wide-flange are of the 
same depth, the connection requires a tee, an 
angle and a plate, with the sizes determined 
by the design moment and shear (Detai l 6). 

Where channels a re deeper than the wide 
flange, a similar approach can be taken, using 
two plates and one tee <Detail 7). 

FEATURES OF THE 
STRADDLE-BEAM TREE COLUMN 

o Simple fabrication and erection proce-
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DETAIL 7 

dures. 
o Greater shop and less field work. 
o Welding economy and easier inspection. 
o Option to use all bolted field connections. 
o Provides for beam continuity around the 

column rather than through it. 
o Vertical pipin g a nd conduit ca n be 

installed adjacent to the column. 

I , 

, 

Robert L. Boehmig, P.E. , is a recently retired I 
engineerliuing in Atlanta. 
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HOT DIP GALVANIZING I 
A primer on designing and fabricating structural steel 

to be hot dip ga lvanized after fabri cation 

By P h ilip G. Rahrig 

CORROSION AND REPA IR Of' 
CORROSION DAMAGE A RE 
~1l·LTI-B I LI.ION DOLUR PROB

LEMS, conservatively estimated 
to be $222 billion per year in the 
United States alone. Hot dip 
galvanizing after fabrication is a 
versatile corrosion control 
process which can help solve 
many of these problems in indus
trial , transportation, utility and 
building construction. 

An excellent source of infor
mation On galvanizing is the 
American Galvanizers Associ
ation (AGA), together with its 
members. The expertise and 
experience of these galvanizers 
provides a baseline of "do's and 
don'ts" for designers. Another 
good source is the standardized 
set of recommended design and 
details of design that have been 
captured in two publications of 
the AGA: The Design of Products 
To Be Hot Dip Galvanized After 
Fabrication and Recommended 
Details For Galvanized 
Structures . Finally, ASTM has 
developed specifications to cover 
the effective design of struc
turals and structural assemblies 
to produce high quality galva
nized products. All three sources 
of information are used to pro
vide the following overview on 
successful product design. (More 
information on galvanizing will 
be provided in the June 1995 
Modem Steel Construction in an 
article discussing cope cracking 
with galvanized stee1.) 

Tm; GALVANIZING PROCESS 

Galvanizing has proven to be 
a successful answer to corrosion 
problems because of the unique 
nature of this coating. As a bar
rier coating, it provides a tough, 
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metallurgically bonded zinc coat
ing which completely covers the 
steel surface and seals it from 

G
alvanizing is a world
wide method of pro
tection against corro

sion. As governments and 
industry become more aware 
of the cost of corrosion, galva
nizing will playa more 
prominent role in protecting 
the integrity of our buildings, 
roads, bridges and other struc
tures. For more information 
about galvanizing and the gal
vanizer nearest you, contact 
the American Galvanizers 
Association 1-800-468-7732. 
The following AGA publica
tions provide a wealth of 
information to designers, 
specifiers and fabricators: 

• Selected Specifications 
for HoI Dip Galvanizing 
Inspection of Products Hot 
dip Galvanized After 
Fabrication 

• Galvanizing (or 
Corrosion Proteclion- A 
Specifiers Guide 

• Recommended Details of 
Galvanized Structures 

• Painting Galvanized 
Steel 

the corrosive action of its envi
ronment. In addition, the sacri
ficial action of zinc protects the 
steel even where damage or 

minor discontinuity occurs in the 
coating. 

In order for the designer and 
fabricator to visualize the possi
ble etTects that galvanizing may 
have on the fabricated article, it 
is necessary to understand the 
process of galvanizing. Though 
the process may vary slightly 
from galvanizer to galvanizer, 
the fundamental steps in the gal
vanizing process are: 

1. Soil and Grease 
Removal. A hot alkaline clean-
er is used to remove oil, grease, 
shop oil and soluble paints. This 
will not, however, remove such 
things as epoxies, vinyl, asphalt 
or welding slag. These surface 
contaminants must be removed , 
by grit blasting, sandblasting or 
other mechanical cleaning meth-
ods and are typically the respon
sibility of the fabricator. 

2. Pickling. A dilute acid 
solution is used to remove sur
face rust and mill scale to pro
vide a chemically clean metallic 
surface. 

3. Prefluxing. A steel article 
may be immersed in a liquid pre
flux solution (usually zinc ammo
nium chloride) to remove oxides 
and to prevent oxidation prior to 
immersion into the molten zinc. 

4. Galvanizing. The article is 
immersed into a kettle of molten 
zinc, which may be covered with 
a surface layer of flux, at approx
imately 850 degrees Fahrenheit. 
This results in the formation of a 
zinc and zinc-iron alloy coating 
which is metallurgically bonded 
to the steel. 

5. Finishing. After the article 
is withdrawn from the galvaniz
ing bath, excess zinc is removed 
by draining, vibrating or, for I 
small items, centrifuging. The 
galvanized items are then cooled 
in air or quenched in water. 
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6. Inspection. Thickness and 
surface condition inspections arc 
th final steps in the process. 
Thickness of the zinc coating is 
determined by making magnetic 
thickness measurements. 

GAI.VANUIS(. CO:-lSlOt:llATIONS 

The most important rule when 
specifying galvanized steel is to 
involve the designer, fabricator 
and galvanizer before the prod
uct is designed. This three.way 
communication can eliminate 
most problems that may occur. 
In fact, it is a requirement of 
ASTM A123-Standard Speci· 
fications for Zinc (Hot Dip 
Galvanized) Coatings on Iron 
and Steel Products. 

Within the processing para
meters describe above, there are 
specific design and fabricating 
considerations to insure that the 
resultant hot dip galvanized 
coating meets all of the customer 
requirements for quality in 
appearance and maintenance
free corrosion protection while in 
service. In addition to existing 
specifications that cover fabrica
tion considerations, there are 
also many important practical 
standards that should be heeded 
in order to obtain a high quality 
hot dip galvanized product. 

The first and most important 
step for the designer is to estab
lish a realistic design, clearly 
covered by existing specifica
tions. Along with shop draw
ings, the fabricator should sub
mit a copy of the specifications to 
which the galvanizer is expected 
to adhere. Secondly, the galva
nizer should acknowledge receipt 
of the drawings and specifica
tions and identify any areas of 
concern, based upon the vast 
experience of galvanizing articles 
of all sizes and shapes. This 
method of concurrent design 
should insure a high quality gal
vanized product. 

EXISTI .. {; SPECIt' ICATIONS 

The following specifications 
from the American Society of 
Testing Materials are important 
to insure a suitable fabrication to 
be galvanized. Their salient 

points are outlined below. 

AS'fM A-143 
This specification describes 

the Standard Practice for 
Safegua rding Against Embrittle
ment of Hot Dip Galvanized 
StTllctural Steel Products and 
the Procedure for Detecting 
Embrittlement. 

1. Embrittled galvanized steel 
is defined as steel that has lost 
its ductile properties. While it 
may be complete or partial, 
ebrittlement seldom occurs 
except at points which have been 

The American Galvanizers 
Associalion GalvaTech 
Seminar Series is design

ed for design and specification 
professionals and provides a 
comprehensive overview on 
the "Application and Speci
fication of Galvanizing for 
Corrossion Protection." 

The seminar costs $50, and 
includes an introductory profes
sional membership in AGA as 
well as a technical binder con
taining a compilation of AGA 
literature (a $45 value). For 
more information, call 
8001788-4258. 

1995 Schedule 
May 9 ...... Baltimore 
May 1 t ..... Birmingham, AL 
Oct. 3 ...... Boston 
OCI. 5 ...... Orlando, FL 
OCI. 17 ..... New Orleans 
Oct. 19 ..... Ch icago 
Nov. 7 ...... Portland, OR 
Nov. 9 ...... Denver 

severely cold worked. 
2. Selection of the proper 

steel to be fabricated and the 
design of the product to with
stand normal galvanizing 
processes is the responsibility of 
the designer. The galvanizer is 
responsible for using the proper 
pickling duration and zinc bath 

temperature to prevent embrit
tlement damage to the product. 

3. Factors Contributing to 
embrittlement: 

• Any form of cold working 
reduces the ductility of rolled 
steel. 

• Pickling roughens the sur
face and. therefore. has some 
effect on reducing its 
ductility. However, th~ major 
effect of pickling is an increase 
in hydrogen absorption by the 
ste I. which may contl'ibute to 
embr·ittlement. 

• Galvanizing normally does 
not produce injurious loss of duc
tility unless the material has 
previously received severe local
ized cold working. 

• Embrittlement is related to 
temperature. The lower the 
ambient temperature during 
fabrication, the greater the ten
dency of steel toward embrittle
ment. This tendency is 
increased by cold working and by 
notch effects. 

4. If any cold working without 
subsequent annealing or stress 
relieving is to precede galvaniz
ing, then only open-hearth basic 
oxygen and electric furnace 
steels should be used. 

5. For intermediate and 
heavy shapes and plates, sharp 
bending should be performed 
hot. If steel is bent cold, anneal
ing or stress relieving should fol
low. 

AS'fM A-384 
This specification describes 

the Recommended Practice for 
Safeguarding Against Warpage 
and Distortion During the Hot 
Dip Galvanizing of Steel 
Assemblies. 

l. All fabricated assemblies 
have a tendency to distort as a 
result of stresses induced during 
the manufacture of components 
and sub equent fabrication. 

2. As a result of immersion 
into and withdrawal from the 
molten zinc bath at a tempera
ture of 820 - 860 degr s F and 
the alternate heating and cooling 
incidental to the galvanizing 
process, warpage and distortion 
may occur. 
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3 . Factors in wa rpage and 
distortion: 

• Assemblies of sheet 01' thin 
gauge plate welded 01' riveted to 
bars or structural section 
are two of the mos t commonly 
warped or distorted items. 

• Warpage is a lmost assured 
when non-symmetrica l sections 
such as channels are used. 
In nea rly every instance, chan
nels require stra ightening a fte r 
gal va ni zing. Symmetrica l 
sections should be used whenev
er possible. 

• Wide radii bends should be 
used t o minimize loca l s tress 
concentrations in corners. 

4 . Suggestions for minimizing 
or avoiding wa rpage and distor
t ion: 

• Th e extent to which an 
assembly will distort is largely a 
function of design and can be 
significa ntly reduced by selecting 
the s tructural members with the 
minimum weight and cross sec
t ion . 

• All parts of a fabrica tion 
should be of equal thickness so 
tha t r a t es of e xpan s ion and 
contr a ction will be a like. 
Assemblies with sheet meta l 01' 

expand ed metal cove r s 
should be avoided. 

• Sealed, continuous welds 
are preferred but if impractical , 
staggered welds to mini
mize induced stresses should be 
specified. 

• Assemblies should be pre
formed accurately so that force is 
not required to bring them 
into position. 

• Finite kettle lengths make 
double dipping of long a ssem
bli es necessa r y . If poss ibl e, 
design the assemblies to fi t into 
the kettle in a single dip process. 
Thi s e liminates un eve n 
expansion and contraction that 
may occur when double dipping. 

• Bracing and reinforcing are 
recommended to avoid warpage 
and distortion in some assem
blies. Consult your ga lva ni zer 
for recommendations . (See Fig 
1) 

ASTMA-385 
This s pec ifi ca tion desc ribes 
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the recommended practice for 
providing high quality hot dip 
zinc coatings on assembled prod
ucts. 

1. For overlapping or contact
ing surfaces: (See Fig. 2) 

• All edges of tightly contact
ing surfaces ,hould be complete
ly sealed by welding. While pick
ling acids will penetrate into the 
unsealed 3n~as. zinc metal will 
not. Moisture and corrosion 
products will bleed from the con
tacting but unweldcd surfaces. 
Additionally, the possibility of 
explosion exists as the trapped 
cleaning liquids vapor ize and 
expand at the zinc bath tempera
ture of 850 degrees F. Danger of 
explosion is more acute for larger 
overlapped areas. According to 
the following guidelines, it is rec
ommended that a vent be provid
ed in one of the over lapping 
plates: 

Overlapped Area 
(Sq. In.) 

I,·" Ih.1n 16 
mort' Ilhln 16 ,lnd 
1(,1;,<, Ih.1n h-t \\l1<.'n 
'i1E.'{·j II., 1/,·in . thid; 

mort' Ih • .1I) 1() and 
It· ... , than 6-1 \\h('n 
'1("t.~1 i ... more than 
"· In. IhKI.. 
more than 64 and I,,,, Ih,lO 400 

E,l( h ,"uem{'nl 
of 400 

Venling 
Requirements 
n<1I1(' 

on{' 'IIJ -in. dia. 
hol<.', or k~a\t' 
I ·in. of 
unwelded areJ 
non(' 

on(' 1/~· in. elia. 
hol(', i)r Icave 
2 , 10. of 
umH,lded area 
Unt.' I · jn. dia 
holt', or lea\(~ 
-l-in.ot 
um, (,I elect Mea 

• Where bars are to join at an 
a ngle and a 3/32" space is pro
vided to a llow acid to flow freely, 
a periodic fillet weld may be 
used on either or both s ides. 
This type of welding is not rec
ommended for load bearing mem
bers. 

2. For sheet steel rolled over 
wire or rod stiffener, all oil and 
grease should be cleaned off 
before rolling. Grease at the 
high galvanizing temperatures 
becomes volatile and generates a 
gas which prevents the molten 
zinc from scaling the contact 
edges. 

3. When arc welding, a ll 

r esidue must be 
removed prior to 
pickling. Sand 
blasting, chipping, 
wire bru s hing or 
other descaling 
processes are appro
priate. Because 
welding residue is 
chemically inert, it 
will not be cleaned 
in the galvanizing 
process and will 
eventua lly work its 
way under the 
residue during use. 
An un sightly and 
unprotected area is 
thus s usceptible to 

Cvllnder 

corrosion. Channels 

4. Cast iron, cast 
stee l and malleable 
iron assembled 
together with rolled 
steel should be sand 
blasted after assembly. This 
helps prevent a dissimilar galva
nized finish that may results 
because of the different pickling 
characteristics of different mate
rial s. Similarly, different mate
rials (surface finish andlor chem
ical composition) shou ld be 
ga lvanized separately. 

5. Pipe fabrications (See Fig. 
3) must have sufficient openings 
in number, total area and proper 
location to permit interior gases 
and moisture to escape during 
the pickling and galvanizing 
process. If this precaution is not 
taken, there is a large potential 
for explosion caused by the 
buildup of trapped gas pre sure 
at th e very high galvanizing 
tempcrature. 

• Pipe railing may bc vented 
inte rnally or externally. 
Inte rnal venting is preferred 
with a minimum vent hole of 
3/8" diameter. 

• Pipe columns, similar to 
railin g, should be vented 
through th e top and bottom 
pla tes or through the walls of the 
pipe. The holes should be as 
large as possible and diagonally 
opposite at 180 degrees. 

• Pipe s hould be ordered 
without mill lacquer if it is 
inte nded to be galvanized. 

TrOUGh 

Angle Frame 

Figure 1 

Inc' .... lo!e,.OC. 

Wild on Top Wild Undefnuth 

-+ I I 3/32-inch 
Gap after Welding 

Figure 2 
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Drilled hole V notch 

INTERNAL VENTING 

Corner cut Drilled hole 
in flange 

EXTERNAL VENTING 

Figure 3 

Lacquered pipe tends to carbur
ize and burn about 6" from weld 
areas. Because zinc will not 
adhere to the carburized surface, 
the area should be sandblasted 
prior to pickling. 

• Fittings should be uncoated 
and made of steel. If cast iron 
fittings must be used, they 
should be sandblasted prior to 
pickling. 

6. Labels and markings for 
fabrication identification should 
be water soluble. If markings 
are absolutely necessary, deep 
stencil, weld bead or stainless 
steel stenci led tags shou ld be 
firmly afftxed. Aluminum, plas
tic, paper or paint markings will 
not be readable after galvaniz
ing. 

7. Galvanizing should not be 
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considered to be a filler. It will 
not fill in pits in old or heavily 
rusted steel to provide a uniform 
surface. 

S. For fasteners under 1-112" 
in size, the standard practice is 
for the bolt to be threaded stan
dard and the nut tapped over
sized after galvanizing. 
Although not a part of ASTM 
A3S4, for fasteners over 1-1/2", 
the opposite practice is 
employed. Although tapping 
and/or retapping after galvaniz
ing results in an uncoated 
thread, the zinc coating on the 
opposite piece of fastener acts 
sac rificially to protect the 
uncoated surface. 

PHACTI("AL CO~SJOF.ltATI()NS 

1. The galvanizer shou ld 

always be consulted when deter
mining what type of steel should 
be used for a fabrication that is 
to be galvanized. A low carbon, 
low silicon, mild steel will usual
ly yield the most uniform coat
ings but d viations can material
ly affect the necessary pickling 
techniques and the structure and 
appearance of the ga lvanized 
coating. 

2. For the best drainage and 
run off of the pre-flux and 
molten zinc, avoid boxed-in sec
tions whenever possible. Notch 
fabrications with stiffeners in 
order to permit the free flow of 
zinc to and away from all sur
faces (See Fig. 4). Not taking 
this precaution results in 
unsightly buildup of zinc. 

3. All bending, forming and 
punching shou ld be done before 
galvanizing. If done after galva
nizing, there is a high potential 
that the zinc coating will crack. 

4. If appearance of the fin
ished fabrication is critical , a lift
ing mechanism should be provid
ed when the fabrication is 
delivered to the galvanizer. 
Normal operation calls for the 
fabrication to be immersed into 
the galvanizing kettle from over
head, using wire or chains to 
connect the fabrication with the 
hoisting device. In general, 
these wires and chains leave a 
mark on the fabrication, a mark 
that is not necessarily detrimen
tal to the corrosion protection of 
the coating, but mars the surface 
appearance. 

5. Preservatives should not be 
used on articles to be galvanized. 

6. Normal pickling so lutions 
will not attack foundry sand. 
Thus, all casting should be sand
blasted prior to ga lvani zing. 
Finish machining should be done 
after sandblasting. 

7. Sections with hinges , 
swivels or moving parts should 
be disassembled before galvaniz
ing and reamed/cleaned after
ward to remove zinc coating from 
moving parts. 

liANI)I.II\G & STOHA(a 

Although galvanized steel is 
extremely durable in service life, 
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Cropped 
corners 

close to corners 8S practIcal 
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Figure 4 

care hou ld be taken to minimize 
t he mecha n ica l da mage to the 
s teel du ring t ransport, handling 
a nd storage. Wh e n sto rin g 
new ly ga lvanized art icles out
doo rs, ca re s hould be t a ken to 
stack the steel so that moisture 
will not gather on or wit hin any 
ga lva ni zed articles. Fa ilure to 

do this could accelerate the sacri
fi cia l action of the zi nc, resul ting 
in an accelerated rate of coating 
corrosion. 

Ph ilip G. R a il r ig is execu.· 
tive I marketillg di rector with the 
Ame rican Gal van ize rs A sso
ciation. 

THE 
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AUTOMATED STRUCTURAL 
DESIGN CALCULATIONS 

USING MATHCAD 
By Thomas Magner 

THE FOR~IULA I TODAY'S DESIGN CODES AND 
SPECIFICATIONS !lAVE RENDERED MANUAL CALCU
LATIONS IMPRACTICAL for all but the simplest 

structural design problems. Mathcad 5.0 software 
(Math Soft, Inc., Cambridge, Massachusetts), which 
runs under Microsoft Windows on 386- or 486-
based PCs and compatibles, is a unique way of 
working with formulas, numbers, text and graphs 
that combines the advantages of manual calcula
tions with the power of computer calculations. 
Mathcad was developed to perform engineering 
and scientific calculations 
and uses familiar math 

unstiffened plate girder or built-up beam section 
using the Load and Resistance Factor Design 
Specification for Structural Steel Buildings, 
Effective December 1, 1993. A simi lar Mathcad 
document for design of sections using stiffeners 
could be prepared to examine "lternate designs 
using stiffeners. Included with this article is an 
example of a complete working Mathcad document. 

The application shown uses only a few of 
Mathcad's features: user-defined functions; the if 
function (which permits conditional calculations); 
the min, max, floor, ceil, and root functions; logical 
operators (greater than, less than, equal to, etc.); 

vectors and range vari
ables; and the Mathcad 

notation in a free-form 
scratch pad format that is 
familiar to engineers. 

Formulas in Mathcad are 
written in standard mathe
matical notation, the equa
tions are solved automatical
ly, and the answers are 
presented as single vari
ables, arrays, tables, or 

Because of its famili ar 
mathemati cs interface, 
the program is fast to 

learn and use 

solve block. Un;ts are 
incorporated in the 
equations to perm it 
use of Mathcad's unit 
conversion capability, 
since Mathcad builds 
in an extensive list of 
MKS, CGS and U.S. 
Customary units. The 

graphs. Unlike a specialized 
computer or spreadsheet 
program program, everything in Mathcad is visible 
in a WYSIWYG environment for review or editing 
by the engineer. In contrast, PC-based spread
sheet programs have powerful features, but not all 
engineering problems fit conveniently into tabular 
format; the formulas in a spreadsheet are also 
"hidden" in the cells and it is more difficult to 
review and edit a spreadsheet template. Special
ized programs also are difficult to review and 
change and require experience in programming. 

Because of the familiar mathematics interface, 
Mathcad can be used by a beginner in place of 
manual calculations after a few days of familiariza
tion with the program. Calculations are easily 
revised or corrected, and the entire document auto
matically updates. The document may then be 
saved for future reference 01' printed out exactly as 
it appears on screen. 

The full potential of Mathcad is exploited by 
applying advanced features to repetitive calcula
tions. This article describes a Mathcad document 
for the automated design of any laterally braced, 
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user can easily convert 
units or to define cus
tom units in terms of 

the built-in ones. For example, this document may 
be converted from U.S. to MKS units in a few min-
utes. 

D ESCRIPTION, I NPUT VAR IAllLES 
AND CONSTANTS 

A description of the document, input variables, 
and constants are shown in the example document. 
The user can specify values for moment, shear, 
yield strengths, nominal section depth, and maxi
mum and minimum flange width. 

RdF values (shown as a vector) are dimensional 
multip les used to round theoretical plate dimen
sions to practical dimensions. Rounding multiples 
may also be specified by the user. Individual RdF 
values are referred to by using their vector index 
numbers as subscripts: 0 for flange width, 1 for 
flange width, 2 for web thickness, and 3 for web 
depth. The input values shown in this document 
may be easily changed by the user to design any 
unstiffened plate girder or built-up beam. 
Mathcad's assignment operator (a colon followed 
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by an equal sign) assigns values to input variables. 
The min function is used to select the smaller lim
iting value for the ratio of web height to web thick
ness for a plate girder. This built-in function takes 
the form minIA), where A is a vector or matrix, and 
returns the minimum value in the array. 

FUNCTIONS 

Since the variables /lange width, /lange thick
ness, section depth, web thickness, and ratio of web 
height to web thickness are unknown, all other 
variables are expressed as user-defined functions 
of these values. User-defined functions in 
Mathcad, like built-in functions, are expressed in 
standard mathematics notation, with the variable 
name followed by the "arguments" within brackets. 
Because of the live mathematics interface, multi
plication by is expressed using the Mathcad multi
plication operator, an elevated dot. Once a func
tion is defined in a document, it may be evaluated 
for particular values of the arguments at any point 
in the document below or to the right. 

All necessary functions are defined in the middle 
part of the exa mple document. Where possible, the 
function names use the same notation as that used 
in the LRFD Specification. Logical operators (e.g., 
equal to, greater than or equal to, etc.), the i(, 
max, and ronl built-in functions , and a Mathcad 
solve block are used in defining functions. 

The Mathcad if function is used in the defining 
the hybrid girder factor and the plate girder 
strength reduction factor, as well as the nominal 
flexural and shear strengths. For example, 
depending on the ratio of web height to thickness, 
the nominal flexural strength is equal to the plas
tic moment, the moment capacity limited by web 
buckling for a noncom pact beam section, or the 
moment capacity for a plate girder. The syntax of 
the i( function is i((cond ,tval,(va l). The condition 
cond usually involves one or more expressions that 
use logical operators. The value tva l is returned if 
the condition is true, and (val is returned if the con
dition is false. if functions may also be nested, as 
s hown in the definition of nominal flexural 
strength. 

Both the i( and max functions are usedto define 
the hybrid girder factor. The hybrid girder factor 
is 1.0 if the flange and web strengths are equal, or 
it is equal to the larger of the value computed by 
the formula within the two-element vector or 1.0. 
The max function is similar to the min function , 
and returns the maximum value in an array. 

The max and root functions are used in defining 
the function R for calculating the required web 
thickness for any given flange thickness. The R 
function defines the web thickness as the larger of 
the value required to satisfy the limiting web ratio 
or the thickness required for the maximum shear. 
The Mathcad root function takes the form 
root{((xl,x) and returns the value of x that makes 
the function ( equal to O. 

Example Document 
DESCRJPTlON 

The ~ WI IhtI docuIMnt ~ II'tII'IQIInd ~. dwnen.om for • gjer.lly bf.:.ed 
_~Itened plate IJIfder 01' but"-up wekIed bum MCbOn /oIIowIng the ~ of !NIl_d aod 
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Later, an if function is used to define the func
tion C(WR) which provides the guess values for 
flange width, nange thickness, and web thickness 
for use in applying the solve block function which 
follows, 

In this application a Mathcad solve block, 
defined as a function, is used to eliminate the 
usual iterative method for selecting a section to 
meet specified criteria, 
The Mathcad solve block 

tently finds the required answers over the entire 
range of practical input values, The solve block is 
sensitive to the initial guess values and requires 
different guess values for plate girders, noncom
pact sections, and compact sections, Different 
guess values for each section type arc also neces
sary depending on whether the finnl nange width 
will be between the minimum and maximum 

flange widths or will be 
equal to the maximum 

construct can solve up to 
50 simultaneous equa
tions by successive 
approximation; the equa
tions may be linear, non
linear, or transcendentaL 
The Mathcad solve block 
structure must include 
guess values for the 
unknowns, the keyword 
Given, equations involv-

The Mathcad solve block 
construct can solve up to 

50 simultaneous 

flange width. The func
tion C(WR) in the exam
ple document provides 
the guess values of flange 
width, flange thickness, 
and web thickness for 
each type of section. 

equations The first equation 
within the solve block 
shown in middle of the 
example document 
requires the flexural ing the unknowns, and a 

call to the Find function with a list of the 
unknowns, Guess values provide the solve block 
with a starting point to begin the solution, 

By using guess values within the limits of the 
equations in the solve block, and avoiding equa
tions which arc discontinuous, the solver consis-

capacity to be equal to the moment. The second 
equation requires the web thickness to be equal to 
the larger of the thicknesses required for shear or 
to meet the specified limiting web ratio. The third 
equation requires the nange width to be equal to 
the smaller of the maximum nange width or the 

Please circle # 40 
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maximum com pact flan ge width pe rmitted by 
LRFD Specification Section. 85. The two remain
ing inequalities prevent the solver from selecting a 
flange thickness greater than half the nominal 
depth or a flange width less than the minimum 
specified. 

CALCULATIONS 

The Mathcad document up to this point has 
a llowed the user to specify critical input parame
ters and has defined functions and constraints for 
computing the solution. All that remains is to let 
Mathcad compute the results, as shown in the last 
third of the example document. The required theo
retica l dimensions for a plate girder, a beam sec
tion with a noncom pact web, a nd a beam section 
with a compact web aI'e computed. 

If a section type is not feasible for the input val
ues, O-value dimensions for fl ange width, flange 
thickness, and web thickness are returned. The 
lightest section type is de te rmined , the flange 
width and web depth a re rounded off, and the 
flange thickness, web thickness, and section depth 
are rounded up. 

The fl oor and ce il functions and the rounding 
multiples from earl ier in the document are used to 
round plate dimensions to practical values. The 
ceil function takes the form eil(xl, and returns the 

smallest integer that is greater than 01' equal to x. 
Correspondingly, floor(xl returns the largest inte- , 
gel' less than or equal to x. Small values are added 
01' subtracted to the values within the brackets to 
prevent rounding the number to a higher value 
than necessary. Lastly, the computed dimensions 
and prope rti es of the se lected section are di s
played, and the "custom" units kip, kips, and ksi a re 
created from Mathcad's built-in unit set using 
Mathcad's global assignment operator. Since glob-
al definitions are interpreted before "local" defini -
tions with the colon-equals assignment operator, 
these defined units may be placed anywhere in the 
document, 

On a typical PC, the ca lculation of the document 
would take seconds, If a user substituted different 
input values in this document, the computations 
would update appropriately and automatically. 

CONCLUSIONS 

The Mathcad program provides a powerfu l yet 
fl ex.ible method of solving a wide range of structur
al design problems in an environment designed for 
e nginee ring and scientific ca lcu lations , The 
Mathcad program offers advantages and featu res 
not available in either spreadsheets or specialized 
programs. The intuitive interface is easy to use, 
and can be used by a beginner to replace manual 

-------------------------------------------rIFFtO~r~ttlh~e~B~ES~T~I~·n~~~~1 
Software ... 
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calcul a tions after a short period of familia ri zation 
with the program. Since a ll equations in Mathcad 
are visible, errors can be corrected or cha nges can 
be made in variables or formulas within second . 

Once a design problem is prepared in template 
form, as in the example shown in this a rt icle, the 
ca lcul a tions do not have to be repeated for any 
problem t hat fa ll s within the pa ra mete rs of the 
templa te. If range variables a re used in a tem
plate, a ll s imilar problems for a project can be com
pl eted in a s ing le run of t he a ppli ca t ion . 
Cus tomized des ign ta bles or gra phs can be pre
pared to a higher degree of accuracy then available 
in any design handbook - wi th the added advan
tage that the tables or graphs are based on a "live" 
mathematics interface, and can be changed by the 
user as needed . 

Th omas Magner is a consulting engineer in New 
York and the author of the Mathcad E lectronic 
Book Building Structu r a l Des ign : Rei nforced 
Concrete and Structural Steel Applications. 
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SOFTWARE FOR FABRICATORS & DETAILERS 

RECEIVE INFORMATION ON 
FABRlCATIONffiETAlU G 
Sm'TWARE THREE WAYS 

1. Call a n individual soft-
ware vendor. 

2. Circle an individu a l 
numbe r on th e Reade r 
Serv ice Card near the back 
of t hi s magazine. 

3 . C ircl e #110 on t h e 
Reade r Service Card a nd 
rece ive information on a ll 
the companies listed in this 
section. 

AISC 

AISC offers several programs 
for detailers and fabricators, 
including: AISC Database, which 
contains the properties and 
dimensions of structural steel 
shapes; CONXPRT, which is 
designed to produce fast, accu
r ate connection designs; and 
AISC for AutoCAO, which pro
duces shapes within AutoCAD. 

For more information, contact 
AISC at 3121670-5411 or Circle 
#1. 

AUTOSD 

AutoSO Steel 0 tailing offers 
more than 200 different LISP 
programs for quickly detailing 
steel designs. Also, a beam and 
column program allows the user 
to configure to individual stan
dards while keeping different 
configurations on file. Blocks, 
cuts, minus dimensions and bolts 
are calculated from a database of 
AISC shapes. Bolts can be 
extracted and summarized using 
the separate Calculator program. 
The software works with 
AutoCAD R10, 11 or 12. 

For more information, contact 
Ray Hoyt at 601/693-4729 or 
Circle #59. 

CADVANTAGE 

CadVantage Structural 
Version 5.5 is a completely auto-
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mated, stand-alone detailing sys
tem that combines the flexibility 
of individual input with the 
speed of batch processing. The 
company has introduced a 
Windows graphical interface sys
tem that runs on pen computers. 

For more information, contact 
CadVantage at 704/344-9644 or 
Circle #45. 

COMPUTEIl DETAILI G 
COIlPORATION 

Computer Detailing offers 
three programs. Plans & 
Elevations is a menu-driven pro
gram that works inside of 
AutoCAD. Various scales can be 
used in the same drawing, with
out any calculations or conver
sions and structural shapes and 
elements can be auto matica lly 
drawn to scale or exaggerated. 
The company's Beams & 
Columns program creates 
details, while the Optimal 
Cutting program finds the most 
economical nesting of material 
from either inventory, ware
house stock or a combination of 
the two. 

For more information, contact 
Computer Detailing at 215/355-
6003. 

COMPUTER DETAILING SYSTEMS 

This structura l steel detailing 
software produces AutoCAD 
compatible drawings of shop 
details. Drawings are complete 
with dimensions, bill of materi
als and welds shown. Also pro
duces engineering calculations, 
CNC data, and production con
trol data. The program can inter
face with engineering programs 
through a steel detailing neutral 
file. 

For more information, contact 
CDS at 803/552-7055 or Circ le 
#63. 

DESIGN DATA 

808/2 from Design Data 
includes a variety of modules : 
detailing; engineering, analysis 
and design ; estimating; and pro-

duction control. The detailing 
module uses a solids modeling , 
approach, which creates an exact 
replica of what is erected in the 
field. Automatic by-products of 
the model include details, con
nection design calculations, job 
status information, CN data, 
and a bill or material report. The 
modules are linked, so informa-
tion can be shared between mod-
ules. 

For more information, contact 
Design Data at 800/443-0782 or 
Circle #32. 

DOGWOOD TECHNOLOGfES 

Metric output on drawing and 
material bill printouts is now 
available with PDS (Procedural 
Detailing System) from Dogwood 
Technologies. In addition, PDS 
also offers new fabrication down
loads to the latest version of 
Peddimat, as well as to all ESAB 
burning table and a SEYCO drill 
line. Peddinghaus machines sup
ported by the new programs are 
the AP8 angle machine, the TDK t 
drill lin e and the ABC coping 
machine. 

For more information, contact 
Dogwood Technologies at 
800/467-0096 or Circle #93. 

E.J.E. INDUSTRIES 

Seve"al modul es arc now 
available for enhanced estimat
ing and production. The 
Structural Material Manager 
accepts entries for material cost, 
shop hours and field hours and 
produces a job summary based 
on this information , while the 
Produ ct ion Contro l Module 
prints shipping tickets and auto
matically records the date and 
quantity s hipped. The Plate-

esting Module finds the opti
mum cut of square and rectangu
lar items from stock plates. 

For more information, contact 
E.J.E. Indu stries at 800/321-
3955 or ircle #46. 

FAllITROL SYSTt;MS 

Windows-compatible fabrica
tion contro l software is now 
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SOFTWARE FOR FABRICATORS & DETAILERS 

available from Fabll'rol Systems. 

I Fab/Trol V5 is an integrated 
su ite of programs designed to 
improve the management effi
ciency of metal fabrication shops 
and includes estimating, pur
chasing, nesting, inventory and 
remnant conlrol, production con
trol and shipping capabilities. 

For more information, contact 
FablTrol systems at 503/485-
4719 or Circle #94. 

JJK AND AsSOCIATES 

Quick-Connect from JJK and 
Associat~s simplifies connection 
design. Calculations are based 
on the ASD 9th Edition and fea
ture: double angle bolted connec
tions; bolted seated beam con
nections; bolted stiffened seated 
beam connections; bolted end 
plate framing connections; dou
ble angle welded framed beam 
connections; welded seated beam 
connections; beam splice plate 
connections; beam splice plate 
moment connections; end plat 

I moment connections; bolted 
flange plate moment co nn ec
tions; beam flange directly weld
ed to column moment connec-
tions; and welded flange plate 
moment connections. 

For more information. ca ll 
JJI( and Associates at 505/275-
8299 or Circle #95. 

NES 
Thi s calcu lato r program cre

ates bolt lists & bolt summaries; 
calculates the camber of a beam 
or truss; solves right and oblique 
triangle, circles and arcs; designs 
gusset plates; designs connec
tions in tension & shear; views 
dimension properties of stee l 
shapes; and design beam connec
tions using clips, shear end 
plates, scats or wing plates. 

For more information, contact 
NES at 800/637-1677 or Circle 
#96. 

, 

OMNITEC'H 

Software program designs and 
details a wide variety of steel 
connections. A free demonstra-

tion disk is available. 
For more information, contact 

Omnitech at 510/658-8328 Or 
Circle #52 . 

ROMAC COMPUTER SERVICES 

Written specifically for the 
steel fabrication industry, this 
software includes: material man
agement; shop cutting lists; pro
duction tracking; shipping tick
ets; and other fabrication shop 
management tools . The 
Fabrication package can be pur
chased either as individual mod
ules or as an integrated system. 

For Illore information, contact 
Romac at 615/426-9634 or Circle 
#97. 

STEEL 2000/STRUCAD 2000 

Steel Solutions has coupled its 
production control program, 
STEEL 2000, with a detailing 
program, STRUCAD. The result, 
STRUCAD 2000, is a seamless 
integration of all aspects of esti
mating, detailing, multing, pur
chasing. receiving , productio l), 
shipping and erection with com
plete traceability. The softwa "e 
automatically creates the follow
ing from a 3D model: field erec
tion drawings; shop detail draw
ings; fitting details, full-size 
templates; 3D erection drawings; 
and CNC manufacturing data for 
a wide range of workshop 
machinery. The software runs 
within Windows NT on Inte l 486 
01' Pentium-ba ed hardware, and 
interfaces with a variety of soft
ware packages, including 
AutoCAD; STAAD-Ill from 
Research Engineers ; Inlel'
graph's Mica Plus Analysis and 
PDS; PDMS from Cadcentre; 
and PASCE from CE 
Automation. 

For more information, contact 
Ron Taylor at 304/472-2668 Or 

ircle #98. 

SOFTDESK STEEL DETAILt: lt 

Version 12 of Softdesk's teel 
Detailer module provides the 
tools to create s hop fabrication 
drawings. The program couple 

structural information and para
metric programs to quickly Ilro
duce accurate and high-quality 
d!'awings. Operating interactive
ly within AutoCAD, the detailing 
system provides the user with 
total control over drawing pro
duction. The details include com
plete dimensions: piece mark, 
Rhape size, cut length, number 
required , overall length, and 
clearance distances for each side. 
Notations can be added . 

For more information, contact 
Norm Ainslie at 51 1283-8783 
ext. 532 or Circle #99. 

SSDCP 

A 1995 update of D P's 
Ilrogram for producing structura l 
and miscellaneous steel shop 
drawings is now avai labl e. 
Included are 15 LISP programs 
running inside AutoCAD RI0-13. 
Programs are available for 
everything from anchor bolts to 
roof frames. The program has 
been used in the field for seven 
years. A demo disk is available. 

For more information, contact. 
Paul mith at 6011 45-2146 or 
Circle #100. 

STEELPLUS 

Barry R. Bowen Associates 
has announced teelPLU 
Structural Shapes R 13 , an 
AutoLiSP based add-on product 
for parametrically c,'eating AIS 
structural shapes in plan, eleva
tion, section and s ingle line. One 
main dialog controls acc S8 to all 
shapes, allowing multiple inser
tion points, laye r, color, linetype 
and individual control ov~r the 
flange and web thickness for 
details. shape properties arc list
ed in a list box as the shap is 
se lected. The 129 program 
works with PCs running 
AutoCAD R12/13 in either DOS 
or Windows. 

For more information, contact 
Barry R. Bowen at 901/373-6468 
or Circle #48. 
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S TEE L MAR K E T P LAC E 

STAAD3-2D 
State·of·the·art 2D Structural Analysis 

and Design Software 
for $595 

Rc\can.:h Enginc.:r"l, Inc. i.., proud 10 annOllllt:c the arri\'al of 
STAAD3-2D. the 1110\1 comprehen .. he 2D Strut:tuml Analy,i, 
and DC:-' I,!;11 .,oftwarc ill I(}day'~ inuu.,try. STAAf)3-1D i.., the 20 
vcr"'lon of RE'~ wurld ral1lou~ ,!fuctural \o l!warc STAAO- III . 
EqUIpped \\-ith powerful AnaIY\I\/Dc\'gn. bnllinnt GU I. C:I\Y 
Vi,uali"'llon/Vcriflcation. and flexible Rcporl/Qucr) facilillc .... 
STAAD3-2D rCpR"Cnb the true \laIC-uf~the-an in O1(xk:m ... truc
lUral cng lllccring. 

STAAD)-2D '"ppon, STEEUCO CRETFJfIMBER de'lgn 
pcr AISC (ASa &; LRFD). ACI and AlTC code,_ lVi(h a price (ag 
of 5595. it offer .. you the be", \aluc for ,I II your 20 \tructural 
need ... 

Research Engineer s, Inc. 
22700 Savi Ranch 

Yorba Linda, CA 92687 
Toll Free: 1·800·FOR·RESE 

Fax: (714) 974·4771 

StruCAD*3D 
The Flagship Product for 3D S tructural Ana lysis & Design 

• Pop-Up & Pull -Down MenulO • Wind & Gravity Load Generation 
• Truly Intt'r8t"tlV(> 3D GrnpbiC8 • Material Takeoff 

Pre· and POl'tproce~jng • P-Deltn nnd Thermnl Analysis 
· 31) AutoCAO Interface (in & out! • Pill'-Soillntertlction 
• AJSC·ASD. AISC·LRFD, ACI ·3IB · &-i~mic & Machin!' Vibration 
• Rf'inforced Concrete J)e~ign • nt·tailed Fntil{\l(' AnalYl'i~ 

Prices s ta rt a t only $249 

Help Wanted - Draftspeople/Checkers 
l\ lulll - localllln \lruetunl! .. Ieel fabncalor localeu III Ihe hC:lUlllul 

O,arl.., Ilf ~h''''lun I" \Ccl..mg c\pencnccd 'IrUl.:tufal .. Icd ur.Jlhpcoplc 
,Inu chcl.:I..cn.. MU .. I be \l!l l 111011\0IICU and" Jnl il t: hJllen,glnl!J(,b. 

AUlnC AD· lX' A (If Ill)S Cilli c\periencc a plu ... We u ll er a ContJX' tlll \e 
.. "I.Jf) "11h benefit .. 

B&D Fubrication 
2431 Ste phens 2 125 Blvd . 
Joplin, MO 64801 

Doing Steel, Inc. 
North Golden 

Springfield, MO 65803 

Help Wanted 

£~I.:lhll\hed .. Ieel (kl.ulmg linn I) \Ct.·kin!! e\pt.'m·lIct.·d ,,'mdur.d ,and 
IllI\Ccllancou, Jelalit!r, and cht.!l.:l.t.!r.. 

\1u ,1 hint! minllllulll Ihe )t!.l .... e\pcncncc. SDSI2 and CAD c'"pcn 
cnce i~ a plu'>. CompclIIl\c ,alaI) ;md good hcndj" 

Send fC'>UITIC 1(1 LTC Inc. 
817 Sainttnuge SI. P.o . Bm. 577 
L.I Cnh'IC. WI 54602 
Ann: John lI ulgnm'lln 
FAX # 6()R · 7~5·750() 

GTSTRUDL ADINA 

Stnlic, Dynamic. Linear. Nonlinear & Pushover Analysis 
Straight & C'urvt>d teel Bridge Model & Load Gt'nerntor 

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

" 

I 

Zen teeh, loe, >582 Ka,. Fn~w •• , '20fi, lIou"on. TX 770'24 SC-Push3D I 
---'S~tru~ct;'~~T:£·'~i;~~(3~)ill:~::~·:':I~:'~I~:~~:' ~t;r~~3 );'~J8:~~;.9g;17~r°An~Prog~~nams~~-1~==S==C==-=I3==r=i=ci=~==e=============================; 

AulOC'AD pnrrunt.'lric LISP progratAA for pn:>p::lnng l<Ln.Ict.UraJ MU mise. steel Advertisers ' Index 
shop dmwu'\WI All progrruns have been updated filr 1995 mld ot"W progrrun~ l'Ilwc 
been uddro Anchor bolts to roof opl'ning frame!'. and M('\'('rything between"'. 
lmpenru and mrtric venoons With l'SA, C'nnadian nnd r:uropt"'an steel ~UL 45-
DAY MONEY BACK GUARANTEE. Oi.scounlS up to 30'; Buy only whal you 
Jll'E'd UMJd in w 6ekt fir 8)~ ~ ~Tlurn by a <k:ot.rulcr "ith 39 yean;; 
&pt'lience. Extn.'l1ll'Iy '11cxibk>"' prognullR. FREE t.el!'phmf> fllIpport. No mrunte
nllJ'IOO ft.'('. Roo8onahIe )\mrly updae f~, EXCELLEN'l' PHQGRAMS nt a REA
SONABLE PRJ('E Call klr a fREE danodlsk.li"l of~ and flJ'Il'ft' 

SSDCP 
110 Shady Oak Circll'. Florence, MS 39073 

Tel: 6011845·2146 Crax same) 

HEWLETT· PACKARD 
ComputerslPe ripher a ls 

A compl('t~ line of used and rcfu rbish~d HP Equipm('nt to fill 
all you r computer Ill'eds. Laser printers, scanners, di :;k drives, 
plotters (Drafipro, Draftmaste r & Designjetl. PC's and 9000 
senes workstations a re available for lI11medinte delivery. Call 
our toll fret' number for additional information and pricing. 

Ted Dashe r & Assoc iates 
4117 2nd Avenue South 
Birmingha m, AL 35222 

800·638-4833 fax (205) 591· 1108 

lmages--3D 
20·30 Structu rnVFin itc Elemt'llt Analysis 

Easy to lea rn nnd use Automesh Genl'ration 
Shear & Moment Diagrams Static, Modnl. Dynamic 
AI Code Check Enforced Displacements 
La rg<.> Problems to 3.000 Joints P-S A1lulysis 

Complete Sta tic P nckage-Only $795 
Celestin l Software, 2150 Shattuck Ave .. Suite 1200 

Berkeley. CA 94704 
Tel: 510·843·09771 Fax: 510·848·9849 

Fifty-node fully fu nctional evaluation pnckage for only $49.95 
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• ¥tI'f easy 10 learn and 1I!e, become a pradudive III« in just one day 
eXI"""ely last, shortens the (OfI(ept tiu. dmign cyde 
most poweriuI on f'( platform . 3D f£M, buckling, 1IOI1Ii.w, P-delta, dynamic, 
3D moving loads, parametric structures, phose (onstrudions, US and foreign (odes 

• boy the pcMf you need, sfortllrorn $495 version . 150 node/3D ~us plate elements 
• no risk, 30 day money bock guoronlee 

See for yourself. Have t.. Any questions? Cal us. 1·800·6D-ROBOT 

Please circle t 51 

metrosoft 
ITIUCTUlEI,IIC, 

I Hml"'rjrlTd. VJ 070;.~ 

I I D . , tlSIONOFPtOGRAM WITH FRfIlffOiJJ£D EXAMPUSAVAllABLf OVER 2000 USERS WORWWIOEfOR MORE INFORMAnON (AU 201·438·4915 OR FAX TO 201-438·1058 

r--------------------------------------------------------------------, 
O ~ I 

> ~ : 
Address: Siote lip I 

W~ ~ I 
I am: J structural engineer, .J or(hited, .J educator, :l deoier, other: I 

I 
J Pleme have a product !pt!ciolisl (all me J Please send more informolion I 
.J Please send working demo version !limited to 25 elements and 25 nodes), with re<orded macros of reol design examples. Endosed ~ a (heck for S25 (plus I 
opplicoble Tax in NJ and NY). I have a system equal to or be"er Ihon 386SX with mOlh (opro(essor, .J 4 M8 J 8 M8 RAM, 25 MB of free disk spa(e,VGA manilar. I 

L __ ~~0~1t~~~ ~ ':3:P~":.son_A:~,.: ~~:d, ~ ~O~~eI.l~ ~38~~S!~ ~I~~'~~ ___________ ~ J 
1994 Metrosoft~. Inc.. All brand and produd names "'.II~ Of '1VI'1Wed 1Iademari1.a oj It .. ree.pectNe hoIdItrs ~ Tuted OnIv NOllen mak •• no wI"anb '*'!h rasped 10 this produc1 

UK • Germany • Italy • Be~ium • Spain • Portugal • Franc. • BrG1.~ • Luxembourg • Poland • Jordon • Moro«o 



Structural Engineering Softwarr ) 
. ~ 

INTEGRATED ANALYSIS AND DESIGN SOFTWARE FOR STRUCTURAL AND EARTHQUAKE ENGINEERING 

CompuWn 
1995 University A, ...... 
Berkeley . Calilornia 94704 

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

Developed by Ashraf Hablbullah & Edward L Wilson 

PC .. tI circle' 31 

I 

UJW 
General AnaIyIIS. DBsIg,IJ 

ITAI6is a ~ecI __ 01 C<lrnputa> 3< Structules. Inc. 
SAP90 IS a legiIl8i..a ''-Im>: 01 canpu_ 3< Structun.;. Inc 

.-


