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UNITED STEEL DECK INC DECK DESIGN DATA SHEET 
, • No. 19 

DEEP DECK - 6 11 and 7.5 11 H 

r 9" 
9" 

'I 

J I 
LJ" 7.5" 

JL -.J.~ 
I, 12" covER ,I I, 12" COVER ,I 

9" g" 
H6 H7.5 

32' Maximum piece lenglh. 

Section Properties Allowable End Reaction, Ibs. 
Bearing Width 

Profile Gage WI.. psI Ip Sp Sn 3" 4" 5" 

H6 18 4.5 7.28 2.24 2.36 690 780 870 
16 5.5 9.79 2.90 2.99 1210 1350 1480 

H7.5 18 5 12.17 3.02 3.15 640 720 810 
16 6 16.22 3.92 4.04 1140 1270 1400 

SINGLE SPAN TOTAL LOADS. PSF 

Profile Gage Span 
18' 19 ' 20 ' 21 ' 22 ' 23 ' 24 ' 25 ' 26 ' 27' 28 ' 29 ' 30 ' 31 ' 

H6 18 77 U 2a 62 55 49 45 41 37 34 32 30 28 26 
16 119 107 95 84 75 68 61 56 51 47 44 41 39 36 

H7.5 18 Z1 2Z 21 .6.1 ~ 52 53. 51 19 !Z §. 44 ~ 41 
16 ill .12Q ill ~ 11M 99 91 83 76 69 64 59 54 51 

Notes: Loads controlled by 3" end bearing are underlined. 
Loads controlled by deflection (Ll240) are shown in italics. 
All other loads are controlled by bending. 10 psf has been added to deflection loads to account 
for roofing dead load. The designer is urged to check the fastener uplift resistance. 

Also Available 

Acoustic (perforated web) sections; Cellular sections with 24" cover; Custom adaptation of rib width , 
depth, and web angles; Multi Span and Diaphragm Load Tables are available on request; 
Complete information on all deck products - ask for catalog 303-11. 
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FEATURES 
14 CREATIVITY THROUGH APPLIED SCIENCE 

Leu Zetlin's progressive philosophy of strllctllre design 
stressed innovation firmly rooted in cost-effective 
tech nology (First in a series of profiles of prominent structural 

engineers) . 

22 VERTICAL EXPANSION ADAPTS TO CHANGING 
NEEDS 
A two-story addition allowed a growing hospital to add 
needed olltpatiellt space 

28 WORKING AROUND FLOOR-TO-FLOOR HEIGHT 
RESTRICTIONS 
Oesigning an interstitital floor proved crllcial for matching 
the existing floor heights 

Lev letlill sialed: H We kllow tllal if we li",il 32 SOLVING THE HEIGHT RESTRICTION PROBLEM 
A New JersetJ hospital has exploded the myth that only 
concrete construction call deal with limits on floor-to-floor 
heights 

ollrseir't?S to cOllV('lItiOlUll construction, we 
lim it bot" our nct ivlty and our contribution to 
construction." A profile of this remarkable 
ellgi" eer al1d t'ducator begins all page 14 . 
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There are those 
• who have seen the future. 

Announcing the arrival of STAAD-III/ISDS - Release 17. Once again, 
Research Engineers, has made the technology of tomorrow available to you today. 

Use newly introduced facilities like NON-LINEAR 
analysis, TIME HISTORY analysis, user-controlled 
multiple iteration P-Delta analysis, steel design for 
transmission towers (ASCE Pub. 52) etc. in addition to 
14 different steel , concrete, and timber codes, to explore 
the widest possible range of design solutions. 

Release 17's powerful printer plotting capabilities allow 
you to generate the industry's sharpest and most 
comprehensive run output. For the first time, you can 
combine numerical output with graphical output - all in 
the same run document. Yes, we support the widest 
possible range of printers - from sophisticated lasers to 
down-to-earth dot- matrix printers. 

On the graphics front , Release 17 features an 
enormously enhanced graphics input generator with 

e aralleled speed and power. In addition, 

Release 17 marks the debut of AutoSTAAD/MAX - the 
world's first integrated structural software system that 
works entirely within AutoCAD. 

All these powerful capabilities coupled with the 
industry's most knowledgeable and experienced support 
staff, makes STAAD-IIII1SDS the ultimate productivity 
tool you've been waiting for. 

STAAD-IIII1SDS Release 17 - there are those 
who have seen the future ... have you? 

,-.Research 
~ CC Engineers, Inc. 
1570 N. Batavia, Orange, CA. 92667. 
CALL TOLL FREE (800) 367-7373 
Tel: (714) 974-2500 FAX:(714) 974-4771 

Research Engineers Worldwide 
U.S A • U.K . • JAPAN . GERMANY . FRANCE . NORWAY. CANADA . INDIA 
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o T o R A L 

Looking 
Beyond What 

We Know 
We heard an interesting presentation on paradigms yesterday. 

For those of you not familiar with the term (join the club), it 
refers to the border around our perceptions that influences 

the way we look at the world . Data that fits our world view is readily 
accepted, but data askew of our perceptions is rejected . For example, in 
1960 no one though t of the japanese as serious compelitors. The goods 
they manufactured were not just inexpensive, but cheap. As a result of 
preconceived notions and despite mounting evidence to the contrary, it 
was difficult for many companies to gear up to meet the challenge of 
improved- and in some cases superior- japanese imports in the 1970s 
and 1980s. 

Closer to home, when many structural engineers are faced with a low 
floor-to-floor height, they believe the only solution is concrete. In this 
issue we present two projects where the designers went beyond their 
preconceived notions and gave steel a serious look despite the 
horrendous height limitations. The two solutions are rad ica lly different 
from each other, but in each case steel resulted in a superior product at a 
lower cost. 

We're also trying something a little bit di fferent in this issue. For the 
past 33 yea rs, we've always focused on projects and techniques. This 
month we decided to take a look at the person behind the project. Lev 
Zetlin was always a believer in trying something new and so it only 
seems fitting that we kick off our proposed series of profil es with him. If 
you get a chance, drop me a note and let me know what you think of the 
profile. If the response is positive we' ll print more. 

And finally, keep in mind that two important deadlines are fas t 
approaching. 

First, deadline for entries in the AISC 1993 Prize Bridge Competition 
is june 18. There is no entry fee and winning projects will be published 
in the November i sue of Modem Sleel COlls l ruelioll. 

Second , abstracts of papers to be presented at the 1994 ational Steel 
Construction Conference are due by july 15. Topics of interest include 
(but are not limited to): innovati ve steel bridge and building design; 
composite members and frames; residential construction; eccentrica lly 
braced frames; economica l fa brica tion and erection practice; fire 
protection; and case studies of unique projects. SM 
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Design Data's SDS/2 Steel Fabrication System. 
SDS/2 gives you the flexibility to integrate all aspects of your business with one 

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

For more information about SDS/ 2, 
information management in the steel 
industry or future product demon­
strations call 800-443-0782. 

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

402-476-8278 or 1-800-443-0782 
IQlll ~n I>lt. CotponUOll 



Call For Papers 
,-----

1994 NATIONAL STEEL 
CONSTRUCTION CONFERENCE 

David L. Lawrence Convention Center 
Pittsburgh - May 18-20, 1994 

(Middle Initial) (Last) (Professional Suffix-Degree) 

_______________ State :. _______ ~Zip : __________ _ 

__________ __ Ext. :. ________ Fax#: __________ _ 

_ ____ __________ .State: _ _ ______ .Zip :. __________ _ 

___________ Preferred Mailing Address: ()Business ( )Home 

Invitation/Call For Papers: 
The 1994 National Steel Construc­

tion Conference will be held at the 
David L. Lawrence Convention Center 
in Pittsburgh from May 18 through May 
20, 1994. Participants include structural 
engineers. fabricators, erectors, educa· 
tors, and researchers. Potential authors 
may submit abstracts of papers on de­
sign, fabricalion and ereclion of steel­
framed buildings and bridges. 

Topics of interest include: 
Practical application of research ; 
Advances in steel bridge design 
and construction; 
Composite members and frames; 
Heavy framing connections; 
Steel-framed housing; 
Partially restrained connections; 
Eccentrically braced frames; 
Economical fabrication and erection 

(Middle Initial) (Last) 

(Middle Initial) (Last) 

practice; 
Quality assurance and control ; 
Innovative management techniques; 
Case studies of unique projects; 
Computer-aided design and 
detailing ; 
Material considerations ; 
Fire protection ; 
Coatings and material preparation; 
Innovative structural systems. 

Guidelines for 
abstract submittals: 

Abstracts for papers must be sub­
mitted before July 15, 1993. They 
should be approximately 250 words in 
length and should be submitted on a 
separate sheet of 81;2" x 11" white 
paper attached to this form . 

Authors will be informed of the Or­
ganizing Committee's decisions by Oc­
tober 1, 1993. The selected authors 

(Professional Suffix-Degree) 

(Professional Suffix-Degree) 

must then submit their final manu­
scripts, in a form suitable for publ ica­
tion in the 1994 Conference Proceed­
ings, by February 1, 1994. 

Preparation of paper: 
Final manuscripts for publication in 

the official 1994 Conference Proceed­
ings are expected to be aproximately 
20 pages in lenglh. Copy (including 
photographs and drawings) must be 
camera· ready . Complete instructions 
will be forwarded to authors upon ac­
ceptance of Abstract Proposals. 

Poster Session: 
Papers not accepted for presentation 
at the Conference may, at the author's 
expense, be presented at the Confer­
ence Poster Session. Guidelines for 
the Poster Session will be provided 
upon request. 

Return your abstract with this submission form before July 15, 1993 to: 
American Institute of Steel Construction , Inc. , One East Wacker Dr. , Suite 3100, 

• 

• 

Chicago, IL 60601 -2001 Attention : 1994 NSCC Abstracts • 
Phone: 312/670-2400; Fax: 312/670-5403 
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Steel Interchange 
Slt't't InlerdllltlSt' .'" ,111 opton (orum for MOtifm Sh't'l Ccltl .. trllrtioll 

re.ldC'r" 10 (',chiln~e u~ful and practical prof(>~~iun.'1 idca., ilnd In­
fomlation on all ph.l"'-'" uf ~I('('I building and bridge ron ... lructlon 
Opimon" and SUAAI..~tio"" M\.' welcome on an~ .. ub)('(t (o\"('r\.'<1 In 

thl.; magazine_ If vou haH~ a llucslion or problem that your {('IIO\\ 
rcader, mIght help tn "'oln.-, plea<;c forward it 10 MOt/ali 5/(\'1 Gm 
strudllm. At the ,lme time ({'('\ frC{' to respond to any of the gues­
tion~ Ihat "ou have n.'ad hert!'. PICilSC send them to: 

51 eel Interchange 
Modern Steel Construction 

1 East Wacker Or. 
Suite 3100 

ChiCAgo, IL 60601 

The following responses to questions from previ­
ous Steel Interchange columns have been re­

ceived: 

Are there other applications of the bracket con­
nection carrying moment shown in the February 
1993 Steel Interchange? 

I 

I 

/"" """" "'" 
/' -.~ 

I r 

~ I I ""- .. ~. I I ---
n r 

FIt'l.'tltioll of rt'CtallSlllar bill 

I believe the connection pictured in the February 
I sue of Modem S/eel COIls/mc/iall has a practical ap­

plication in bin construction. The rectangular bin 
shown is supported by a rigid frame such that trucks 
may drive under the bin to be loaded . Typically, the 
bin is prefabricated in sections that arc either field 
welded or bolted together along the stiffeners. These 
sections are set on top of a previously erected frame. 

The bottom portion of the bin is designed as a 
plate girder which supports the entire gravity load of 
the stored material and the dead load of the bin, The 
reactions from this plate girder are transferred to the 
frame columns through the column extensions as 
shown in the reaction diagram. These column exten­
sions also transmit any lateral load to the frame. The 
forces are then transferred to the ground through 

An .. wer-, and / or qU( .... timl .... hould bt.~ tYf'('wnlh.-'1l "llll dllublt: 
.. p.l(('d. Submittal .. thai holH' lll'l'n pr .... p.,rl"lJ bv wnrd -pnxl.. ...... lng are 
apprl'Ci,HL'd on computer dl .. kcitc (l'lthl'r .1' a \\'orJpt-' rfl'\:t IIll' or In 

ASCII form,lI). 
The opmions c>,prL ..... '>t'J in Strd Itllt'rtillltl,,\t' d~l nut nl"ll ........ ,nh­

rcpr'-"'l'nt an official po"lllUIl uf thl' Americ.," In.,lItull' (It SIL't'1 Con­
~trucluUl, Inc. and haVf.' nut bt.'t.'n rc\,u .. -,\\,(',llt 1' .. rl'(\)gllll't.·d Ih,lllhl.' 
dl~lgn of 'Jlrllclur('S is withmlh{' "'Ul~'X' ilnd ('\I"lt.-'rll'-4.' (If ,1 nlOlpt'­
IcnlliCl'n'tl"d ... Irllctural cnginl'l. .. r, Jrclutect or nlht.'r iin.-'n'>t.'d Profl'S­
.. iolla! for the applic<ltion of prll\uplL"'lu a pllrlinll.H "Irudure. 

lnformillion on ordl'rlllg AISC publtc<llion .. nU.'nllllnl"t.i in Ihi.,;Jr­
tide can be obtained by c.ltlil'~ AISC at 11 2!b70 .. 24(klcxl . 411 

lOADS TRAH5FERCD TO FltAW( F'JtOI,I ... 
DUE TO CltA~TY AND 'tlllNO 

Pl P2 _ _ v _ _ v 

rigid frame action. The maximurn moment that oc­
curs at the connection is caused by both thl'lateral 
shetH and shear due to the sidesway a~~odclted with 
unsymmetrical gravity loading. 

The connection shown in Detail I con be dl~ 
signed using an approach similar to the dc<,lgn of a 
connection with an eccentrically applied shear load . 
n,is procedure is discussed in Mall/lnl of S/t'd COII­

s/Ylletioll - Valllllle 11 Cmlllee/iolls by AI 
This connection is slightly different than the one 

pictured in ModeYII Sled COl/s/Ylle/iol/, The full end 
plate on the girder has been eliminatL'Ci, and the stiff­
ened bracket has been shop welded to the column. 
This allows for the use of the bracket as an erection 
seat as well as the major component of the connection 
detail. The upper web ,tiffener on the column was 
moved to the level of the top f1an!',e of the !',irder. If 
the fit between the column and the !',irdcr is tight, pos­
itive moment would cause compre~si()n in the top 
flange of the beam. This would be transferred to the 
column through bearing of the top flange aguinst the 
flange of the column. Finally, a web ~tiffener wao;; 
added to the girder to prevent local bending of the 
bottom flange, 

The following figure shows the a"umed stress 
distribution on the stiffened bracket. The end mo­
ment in the girder is developed by bearing between 
the bottom flange of the girder and the hori/ontalleg 

Modern Sh.-'c1 on!)lruClion 1 Junl' 1993 / 9 



Steel Interchange 

t • • r-..... ,. 
• , 
---~-------------v,. .. ' 
til' f'LATl 

sur,. .... tf' M ...... 

Ftt ..,. 

.,. ... 
STIr?' . ...... T[ TO .-.rvDfT ... or n .ANtE 

3/ ...... 

LOX' 
Shop .. ,. 

~ 

~ Detail 1. 

of the angle. and tcnsion in the bolts. The moment is 
then tra nsmitted to the column by shear stress in the 
shop weld. 

To analyze the connection. one should allow the 
compression strcss to equa l the allowa ble bearing 
stress of the steel. ext. one assumes a neutral axis 
depth. Computation of the total compressive force is 
made by the following: 

where: 

C=~Fcc 
2 

C =comprcssive force 
hI =flange width of the column 
Fe =a llowa ble bearing stresses 
c =assumed neutral axis distance. 

Equilibrium and similar triangles can thcn be 
used to solve for the tension force in the bolts to thc 

r--- ,," -
I --2W ..,.---

_ w 

AS51t"'t·ll .. trt~ ,., dIStribution Ofl tll f brocket 
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left of the neutral axis. After computing the tens ile 
force, a summation of the moments of the bolt forces 
is made about the centroid of the compression block. 
This mo rnent is compared to the applied moment and 
the assumed neutral axis loca tion is adjusted if neces­
sary. 

The angle thickness should be selected based on 
shea r and bending stresses between the stiffener 
plates. This could be computed by assuming that a 
the horizonta l leg of the angle is simply supported be­
tween stiffeners . 

/0/111 F. Rllff. /r. 
Bergmann Associates 

New Questions 

Listed below questions that we would like the 
readers to answer or d iscuss. 
I f you have an answer or suggestion please send 

it to the Steel Interchange Editor, Modern Steel Con­
struction. One East Wacker Dr.. Suite 3100, Chicago, 
IL 60601-2001. 

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

Can an inflection point in a continuous beam be 
considered a brace po int? 

Byro/l Dietricl! 
Teter onsultants 
Visa lia, CA 

Where is th e best pl ace to get in fo rm ation on 
fori egn specifications and requi rements? 

Correction 

N umerous read ers have asked for a cla rification 
of an equation given in the April 1993 Stcel ln­

terchange on page 9. 
The second equation und er the head ing "For fully 

fixed frame (Figu rc 2)" should read: 

K _( IBM )(/' ) 
- leOL L 

We regret the confusion. 

• 

• 
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Proven solutions for 
your passive fireproofing situations 
For more than 40 years, we have been working closely with architects, engineers 
and contractors to provide just the right fireproofing for every project. And that's 
why CAFCO products are the world 's best-selling sprayed fireproofing . 

Designed to meet rigid standards, perfect for new or retrofit appl ications, CAFCO 
products are easy to apply and quick-drying. Perfect passive protection for floor 
and roof assemblies, steel beams, columns, joists, walls and partit ions - With the 
added benefit of thermal and acoustical properties. For interior steel, for impact­
prone areas, for exterior exposures - CAFCO fireproofing gives you product 
chOice, tested performance and compliance with major codes and specifications. 

At ISOLATEK INTERNATIONAL, we are committed to providing cost-effective 
solutions for each of your passive fireproofing needs. Think of us as part of your 
building team. For complete information call us at 800631 -9600. 

PHYSICAL PROPERTIES OF SIX PROVEN SOLUTIONS 
AS1II BLAZI-SHIUD DCIf ILAlI-SHIUD II DECK·SHIElD I CAfCD 2U mca 300 CAfCOBOO aw.teristie M,1ho4I 

s.n", E.84 _ :0 _ :0 fIont: 0 n-:o n-:o ..... s.Nt: 0 SlIIoh: O -=0 -= 0 _. 0 
Coobustibiit El36 N_tiNt _tiNt _tiNt Nonc ... 1iIt 

DoositJ [605 16S 111ft' 10M!' 
264 • 640 • - Em !!1M\' 399 .111' U46 M\' llllllft' 1lOOW 

w.,;", P41 kPaI (191 kP. ) (54.m.) (15.lkP. ) (621 kPa) - El\9 No c ...... " NoCncU " Nt trw or NtCnc*s" NA -- -- _lions w ... a. 
Bond ImpKi E160 No CrICks ... No CrilCks,.. No Cucks ... No CraW It No tracts ... NA - -. -. -- --Compressive E161 !281JJft' 1100 Iblftl OO Mt' 9591b/tt' 1l9O .111' sa,soo . lftl 
Sir. (19.HPa) (ILl \Pa) (31m. ) (46 \Pa) (II.HP. ) (210m.) 

Aif Erosion E8S9 0.000 11ft' 0.000 l1li' 0.000 l1li' 0.000 l1li' 0.000 l1li' 0.000 l1li' 
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Consortium Searches For Consensus • 
Fabricators may soon be able to 

use the same welding proce­
dures and tests in several midwest­
ern states. The North Central States 
Consortium, which includes repre­
sentatives from the DOTs of ten 
midwestern states, met in April to 
discuss consenslis positions on pro­
cedures fo r qualifica tion of weld 
test reports, welder quali fica tion 
testing, NOT weld requirements, 
and field welding requirements. 

"We' re looking for mutual posi­
tions from the state OOT's," ex­
plained Jon Edwards, an engineer 
with the lIIinois DOT and chairman 
of the Consortium's welding com­
mittee. Reaching a consensus posi­
tion will help both fabrica tors and 
state DOTs. " If a fa brica tor works 
on a project in one state, it's unrea­
sonable to expect him to use differ­
ent procedures in a neighboring 
state," Edwards sa id. 

Edwards reported that he ex­
pects a fo rmal consensus paper on 
at least one weld ing issue to be is­
sued a t the groups next meeting in 
October, though he doubts that all 
10 states will sign off on it at that 

Dear Editor: 

T he tragic accident "Case 
Study: Four Story Computer 

FaciJi ty" discussed in the March 
issue occurred a t the Prime Site Fa­
cility in Columbus, OH. SOFCO 
Erectors, Inc., was the steel erection 
contractor. Several of Mohammad 
Ayub's observa tions, statements, 
and / or assumptions as presented 
in this article are incorrect. 

Mr. Ayub in fers that the ca ntile­
vered sections as erected were un ­
stable. Ca lculations performed by 
an outside consultant, computer 
modelin& actual sca le model test­
ing, as well as on-site inspections 
confirm tha t an acceptable erection 
safety factor was present in the "as 
erected condition." A significant 
factor completely ignored by Mr. 
Ayub is that the bottom fl anges of 
the ca ntilevered beams were in 

time. The states involved are Mis­
souri, Nebraska, North Da kota, 
South Dakota, 1IIinois, Michiga n, 
Wisconsin, Minnesota, Kansas and 
Iowa. 

Discussions also revolved 
around what constitutes acceptable 
edge grinding and what changes 
can be expected in the welding 

contact with column web stiffener 
plates, thereby increasing the mo­
ment ann and increasing the sa fety 
factor. 

Mr. Ayub implies, moreover, 
that SOFCO approved the usc of a 
come-a-Iong in an "end to end" 
connection to level the cantilevers. 
The ca ntilever leveling procedure 
that our employees were instructed 
to use required that the come-a­
long be attached dingollnlly to the 
bea m being leveled and to the con­
necting column. Two-ton cable and 
six-ton chain come-a-longs were 
available for use. This procedure 
had been used successfully on the 
fl oors below. It is not known why 
the deceased employees chose to 
viola te this established proced ure. 

Sincerely, 
James W. Ludwig 
Presidell t 
SOFCO Erectors, / I1C. 

code as a result of the recent AWS 
and AASHTO meetings. In addi­
tion to discussing weld ing issues, 

onsortium members heard pre- • 
scntations on pa inting from Inor­
ga nic Coa tings and Carboline, and 
Bethlehem Steel presented informa-
tion on wea thering steel. 

People 

Fred Eisen, AISC Board Member 
and president of AJSC-member 

Fought & Company, Tiga rd , OR, 
passed away February 25. Replac­
ing him on the Board is Clark B. 
Olsen , president of AISC-member 
Utah Pacific Brid ge & Steel Corp. 
Pleasant Grove, UT. 

Charles R. "Chick" DoUinger, 
former AISC Boa rd Member 

and president of AISC-member 
Dollinger Steel Company, Bea u­
mont, TX, passed away February 
28. 

Andrew G. Sharkey, previous 
president of the Steel Service 

Center lnstitute, will succeed Mil-
ton Dea ner, 68, who is retiring as • 
president of the America n lron and 
Steel Institute on August 1. 
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S TEE L CALENDAR 

• AISC Lecture Series Attracts Big Crowds 

• 

• 

A ttendance has been excellent 
for AIS Marketing's latest 

lecture series on New Ideas III 51",c­
II/raJ sleel. "I was surprised that so 
many people wanted to here about 
such advanced subjects, but the reo 
sponse has been very positive," ac­
cording Cha rles Carter, an AISC 

WEST Date 

INine 6110 

Sacramento 6/23 

San Francisco 6/24 

SOUTHWEST Date 

Staff Engineer. 
The seminars, w hich o ften at­

tract more than 100 attendees, 
present information on eccentri­
cally braced frames, partially re­
strained connections, low-rise 
buildings, and connection design. 

Registration is only $60 ($45 for 

MIDWEST Date 

Chicago 6/3 

SOUTH Dale 

San Antonio 611 -r-! Birmingham 9/9 

Houson 618 Miami 9/14 

Orlando 9/16 

AISC members). Included in the 
registration fee are a dozen hand­
outs and publications plus a meal. 
For more information, contact: Col­
leen Hays, Ameri an Institute of 
Steel Construction, 1 nc., One E.1St 
Wacker Dr., Suite 3100, Chicago, IL 
60601-2001 (312) 670-2400; fax (312) 
670-5403. 

N ORTHEAST Date 

Newark 6122 

Rochestor 9/22 

Alban 9/23 

O-A TLANTIC Date ~I 
- P hlladelphla 6123 -

Cleveland 10/19 

Columbus 10/20 - I-

Structural Engineers Associa­
tion of Southern California Com­
puter Show (june 7-10 in Anaheim, 
CAl help in conjunction with NBC 
Systems '93. Seminar series tar­
geted at practicing structural engi­
neers. Sessions include: practical 
aspects of dynamic analysis using 
standard finite element ana lysis 
software; benefits of marketing an 
automated structural engineering 
office; and spreadsheet software. 
For more information, contact: 
SEAOSC, 2550 Beverly Blvd., Los 
Angeles, CA 90057 (213) 385-4424; 
fax (213) 389-7514. 

1993 Symposium on Computer 
Integrated Building Sciences (june 
10-11 in Anaheim, CA) sponsored 
by the Internationa l Council for 
Building Resea rch and Documenta­
tion. Topics will includ e: auto­
mated construction (using no peo­
ple); automated fabrication; robotic 
tools for constructoin; and 3D mod­
eling. An additional session will 
feature the new Disney Concert 
Hall Project, which has been de­
signed on 3D CAD and has used 

C for the cutting of stone and 

Atlanta 9/28 -
Richmond .1 9/30 

structural steel. For more informa­
tion, contact: Harold Jones, 
SCIBS'93, 1700 Asp Ave., orman, 
OK 73037-0001 (405) 325-1947; fax 
(405) 325-7968. 

Call For Papers: Structural Ma­
terials Technology/Non-Destruc­
ti ve Testing. Authors are invited to 
submit concise abstracts of presen­
tation papers of no more than 300 
words outlining key technica l 
points without use of equa tions or 
figures. Papers will be select d 
based on the abstract. Topics in­
clude: Sonic NDE of bridges; mea­
surement of corroded bridge steel; 
ultrasonic testing of fi llet welds; 
monitoring bridge performance; 

DE of cable stayed bridges; new 
developments in NDT of structu ral 
steel; achieving uniformity in struc­
tural fabricat ion with NDT. Ab­
stract deadline is August 1, 1993. 
The conference will be held Febru­
ary 23-25 in Atlantic City, J. For 
more information, contact: Robert 
Scancella, Conference Program 
Committee, P.O. Box 77352, Tren­
ton, NJ 08628 (609) 292-5619; fax 
(609) 633-6924. 

Clncmatti 10121 

Stee l Design Seminar Series­
Design of Steel Connections (con­
ducted by the Steel Structures 
Technology Center). The one-day, 
professional level program will dis­
cuss joint ana lysis methods, design 
cri teria and methods, constructabi l­
ity and economica l design will be 
covered . Recent developments and 
changes to connection design pro­
cedures will be emphasized. Semi­
nars are scheduled for: 

Detroit ............................. 9/ 13 
Chic.go ........................... 9/15 
Mmneapolis ................... 9/ 16 
N~w York .................... ". 10/4 
North I laven, CT .......... 10/5 
Boston, MA .................... to /6 
Portland, ME .................. 10/7 
Portl.nd, OR ................. 10/25 
SC.ttle .............................. 10/26 
Kans.lsCity .................... l1 / 4 
Costa Mes..l , A ......... .... 11 /29 
Los Angeles .......... , ......... 11/10 
5.111 Fr;:mcisco ................. 12/2 
s..' cr<lnlcnto ..................... 12/3 

The fee for the seven hour semi­
nar is $145. For more information, 
contact: Steel Structures Technol­
ogy enter, 40612 Village Oaks Dr., 
Novi, MI 48375 (313) 344-2910; fa x 
(313) 344-2911. 



UI' ZetJ III 

Creativity 
Through 
Applied 
Science 

Lev Zetlin 's progressive philosophy 
of structure design stressed 
innovation firmly rooted in 
cost-effective technology 

By Robert Levine 

When Lev Zetlin died last December, 
his legacy went beyond his numerous 
innovative projects to encompass an 

enviable design philosophy. The strength of 
that philosophy, that nothing is impossible, is 
evidenced not only frolll his personal success, 
but of his firm's, which continued to grow and 
attract premier clients and projects even after 
Zetlin's retirement. 

Zetlin believed that structural engineers, 
rather than duplicating traditional structural 

forms, 

We know that rf we limit 

ourselves to conventional 

construction, we limit both our 

activity and our contribution to 

should 
strive to de­
sign innova­
tive systems 
that - not 
only en­
hance per­
formance 
but also re-

construction_ duce costs. 
He once 

summed up 
the ph il oso­

phy of his firm for Blli/dillg Desi,~11 & COllslrllc­
lioll magazine by stating that: "Providing a so­
lution for the project that serves the client best 
is the prime point. We know that if we are to 
Umit our elves to conventional construction, 
we limit both our activity and our contribution 
to construction." 

And Zetlin didn't just pay lip service to his 
philosophy. llis innovations include a cable 
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suspension roof, portable abutments for pre­
stressing cast-in-place concrete pavement, and 
a space-frame roof; examples of his imaginative 
design work include the Tent of Tomorrow at 
the New York State Pavilion at the 1964 
World 's Fair, the Salt Lake City County Civic 
Auditorium, and the American Airlines han­
gars in San Francisco and Los Angeles. 

Traveling Man 
Zetlin was born on July H , 1918, in 

Namangan, Russia, but his family moved to 
Palestine in 1921 due to the civil war in the 
then-emerging Soviet Union. He grew up in 
Palestine but was educated at an American 
high school in Tehran, Iran . He then studied 
civil engineering at the prestigious Technion in 
Tel-Aviv. 

After graduating in 1939, Zetlin held several 
engineering jobs, first with the British Army, 
then with the Israeli transitional government, 
and finally with the Israeli Air Force. 

In 1951, he entered Cornell University in up­
state ew York to pursue graduate studies in 
mathematics. While financial restraints limited 
his original plans to a single yca r of study, the 
university persuaded him to stay longer and 
appointed him a research associate in structural 
engineering. 

After receiving his Ph.D. in 1953, Zetlin 
moved to New York City and began working 
for the prestigious Ammann & Whitney firm, 
where his first assignment was to design com­
plex cantilevered folded plate hangar struc­
tures at JFK International Airport. 

• 

• 

• 



• 

• 
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His carccr-and reputation-began growing 
after he designed a medical center in Jerusalem. 
For that project, he developed a way to reduce 

who went to work for Zctlin was Richard 
Tomasetti , who, along with Thornton, would 
eventua lly purchase the firm. 

the torsional movements of 
flat-plate slabs. 

Building A Reputation 
In 1956, letlin formed Lev 

letIin & Associates. While 
working on the medical cen­
ter in Jeru5<1lem, he so im­
pressed the project's archi­
tect, that he reported to a 
colleague that letIin's atti­
tude was that nothing was 
impossible. That same col­
league gave letlin's fledgling 
company one of its first nota­
ble projects: The Utica Mu­
nicipal Auditorium. 

The building was origi­
nally planned with a domed 
roof and a basement housing 
mechanical equipment. But, 
applying his philosophy of 
always sea rching for more ef­
fi cien t structu ral systems, 
letIin devised the idea of a 
roof suspended from two 
layers of cables that could 
contain the rnechanical 
equipment within it and thus 
save the cost of a basement. 
The project helped define 
letl in's structural philoso­
phy; it was guided by what 
was best for the building and 
most economical for the cli­
ent. He was an outspoken 
critic of his peers in the engi­
neering and architectural 
professions, chastising them 
for being too conserva tive 
and too hesitant to experi­
ment with new structural 
systems. 

In order to supplement 
what was then an uncertaiJl 
income, the same yea r letlin 
opened his own firm he 
began teaching courses in 
advanced structures at Man­
hattan ollege Engineering 
School in Riverdale, NY. 

He continued teaching 
long after his firm was a 
proven success, and it turned 
into a "Iong~term relation­

Philip !o}mso1l described Z"tfiu's work 011 tilt' New York World's fmr as "tlt."1{ 

professio"al witlt n lot of Imaxilla/ioll. It was quite n {t'at. I tlwugllt III' 1(10"; an' 
architect-he IIad a grea t imagiltntio". Pictl/red nLJOtlf IS the IImbrt'lla-.. llallt,·d 
Trnt'£ier!< Pmlilioll dllrill8 cOllslruction, awl SIIOWII below IS Ihe compit·tl'd 
project. By IIS;IIg a series of l>oomemng {rmll6 he was ahlt· 10 redllct· tlte ... It'd 
requirement from the 40 psf Ihal would Irmlt· bemused wllh steellru ... . "4.·s to III ... ' 
9 psf. 

ship:' according to Charles Thornton, P.E., a 
student and even tual colleague. Thornton was 
not alone, however. Among the other students 

"I still remember hearing him lecture," said 
Thornton. "l Ie was very charismatic and vcry 
innovative." letlin encou raged his students to 
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seek creative solutions, but also stressed the im­
portance of a firm foundation in math and sci­
ence. "Science, not intuition, is the tool to ere-

Virginia, where he taught a few advanced 
classes and-in keeping with his overall design 
philosophy---<lirected the Interdisciplinary 

The Niagara Fall .. Cotlvellliotl Ce"ler featured eight steel arch-rib slJIlce 
trusses Spam1ill8 365' (111111) (shown utlder cOflslmcfiofl ill tile IIPIJfr 
plloto a"d co",p/ch'd;" the IOtt.ler photo), Zetfill developed qllite a 
reputatioll for ;'is tftOrkoll long-spall structures, starting witll a/l Airplalle 
11allgar at JFK 11Iternatiollal Airport ;,,1953 al1d COl1tilll';l1g with his work 
0/1 sllch /lotabl .. stntctures as 'he Utica Auditorium al1d the Salt Lnki' 
Cormly Civic Auditori1lm. III fnc t, it was tlte Utica Auditorium thai first 
brought Imtiuai attentioll to I,;s fledgeling desig1l firm. Zet/in lind a {'(! ry 
creatil'e mind, accordmg to Max Abramot'itz, FA/A, all architect who 
worked with I"m 011 set.'t!rail'rojects. "If you had a problem, he brollgltt Itp 
creath'£' QIlSll..'erS to the problem, 1I0t the sa/Ile old ordillary answers." 

Center for Research and Innova­
tion in Buildings. During this 
time, he continued living and 
working in New York ity. 

The job that established Zetlin 
as a giant in the field was the 
structural design he and his firm 
did for 14 of the pavilions at the 
1964-65 World 's Fair in ew 
York. The Travelers Insurance 
and ew York State Pavilions, 
two of the fair's most impres­
sive, required innovative steel 
structural systems to make them 
economically feasible. 

Early on, it was decided that 
the Travelers Insurance pavilion 
would have a steel roof in the 
shape of an umbrella- the 
company's logo. Unfortunately, 
traditional truss systems would 
have required that the dome be 
in compression, which would 
have required expensive scaf­
folding during erection. 

Zetlin sought and found a 
better solution. He used a series 
of boomerang steel frames with 
a tension belt of cables to cause 
the opposite stress pattern to 
what would be expected in a 
conventional system. Zctlin was 
able to design the roof with only 
9 psf of steel, an amazing reduc­
tion from the 40 psf that would 
have been used in a steel truss 
system. 

For ew York State's "Tent of 
Tomorrow" pavilion, Zetlin de­
signed an innovative cable sus­
pension roof. Philip Johnson, the 
noted architect, called it "an un­
engaged free space as an exam­
ple of the greatness of New 
York, rather than as a warehouse 
full of exhibit material." The 
main pavilion features a 350'­
span (107m), cable-hung roof 
with 16 supporting columns. 
The columns support a ring 
girder, which acts as a truss and 
carries a double layer of cable. 
Due to the arrangement of the 96 
cables, the roof does not vibrate 
in the wind and instead behaves 

ativity," he lectured to his students. 
In 1968, Zetlin became a Professor of Archi­

tecture and Engineering at the University of 

as though it's a much heavier structure. Be­
cause little work had previously been done in 
this area, Zetlin was forced to develop hi> own 
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theory on the behavior of elliptical tension 
rings a nd patented the self-damping cable sys­
tem. 

Johnson d escribed Zetlin 's 
work as "very professional 
with a lot of poetic imagina­
tion. It was quite a feat. I 
thought he was an archi­
tect- he had a great imagina­
tion." 

In 1969, Zetlin was 
awarded a gold meda l from 
the Societe Arts, Sciences, 
Lettres, mainly for his work 
on the World 's Fair pavilions. 
Those project's garnered 
g reat national and interna­
tional attention, and led the 
wa y for future notable com­
missions. 

For example, working 
with Philip Johnson, Zetlin 
designed the Niagara Falls 
Convention Center. This 
project featured eight steel 
arch-rib space trusses span-

most innovative structures. 
Working with the architectural fi rm of Con­

klin & Rossa nt, Zetlin again came up with an 

~ ........ 

ning 365' (11101). Another ex­
citing was the Salt Lake 
County Civic Auditorium, 
which borrowed from his in­
nova tive design for the Utica 
Aud itorium and fea tured a 
360'-diameter (11001), light­
weight cable-suspension 

Zet!ill's stude"t and colleague, Charles Thon/tOIl, cOt/siders till' AItIl'YICfl11 
Airlilles Hangars;" SaIl Frn" .. i .. co ami ws Angeles to lIt' his tel1c1l1'r's ",0 .. / 
1I11100001f1til't! structures. rite Iznllgars "mit! mMular roof set:! io/lS witll Wtltlit"l't"S 

tllat exlt'lld 230' (70mm) from till! core structure. The parail(}lic "/!al't' ()f lilt' rrof 
allowed room for airJllnlles to be raised off the grollmi dllr"'8 mam/emmet' work. 

roof. 
Zetlin continued to pursue 

innovative designs through­
out his ca reer, winning the 
respect of architects and as 
well as clients. Max 
Abramovitz, an architect who 
worked with Zetlin on sev­
eral projects, including the 
Krannert Center for the Per­
forming Arts at the Univer­
sity of Illinois at Urbana , said 
he thought Zetlin had a "very 
interesting mind ." Although 
one structure, the beautiful 
Krannert Center features five 
sepa rate theaters. "If you had 
a problem, he brought up 
crea tive answers to the prob­
lem, not the sa me old ordi­
nary answers/' Abramovitz 
said . 

While the pavilions at the 
ew York World 's Fair are 

Zetlin's best-known works, Thornton said he 
considers the American Airlines hangars in San 
Francisco and Los Angeles to be his teacher's 

awa rd -winning innovative d esign that 
achieved his two main goals: fl exibility and 
economy. 
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Science, not intuition, is the tool 

to creativity 

--- - -

The han-
gars have 
modular 
roof sections 
with cantile­
vers that ex­
tend 230' 
(70m) from 
the core 
structure. 
Modules 
curved into 
the shape of 
hypcrbolic 
parabaloids 
and welded 
into the core 
truss system 
steady the 
cantilevers 
by introduc­
ing energy to 
thc module's 
surface. Post­
stressed ca­
bles take 
about 15% of 

-

A Quick Quiz 

the design load. The hyperbolic shape created 
enough space for an airplane to be raised from 
the ground for maintenance. According to 
Thornton, this was the first time a hyperbolic 
parabaloid had been used on a structure in this 
fashion. 

Working Through Retirement 
In 1971 , Zetlin sold Lev Zetlin & Associatcs 

to the Cable Company, though he remained a 
vital force in the firm . Six years later, despite 
the firm 's continued success, Cable sold thc 
company, this time to Thornton and Tomasetti. 

In 1978, Zetl in began tcaching an advanced 
technical course for selected students at the 
Pratt Institute. As he had done in his earlier 
teaching assignments, he continued to empha­
size creativity tempered with technical exper­
tise. 

"His philosophy was mathematically eso­
teric," said Sidney Shelov, then an associate 
dean. "He was very innovative but very rooted 
in science. He challenged students to under­
stand the theoretical stuff." 

Around the same time, Zetlin returned to his 
consulting work and formed Zetlin / Argo, 
which specialized in the study of structural fail-

- -

DESCON 
DESIGNS AND DETAILS 

For Structural Engineers STEEL CONNECTIONS 

I'J, ~I ~. The more 0 computer program costs, the TRUE FALSE 
better it is. 

A program that solves complex, difficult TRUE FALSE 
problems must be complex and difficult 

'Y\ 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 '-< 
~. 

f. 
about 0 truly innovative software program, cali us! 

1. HH 

rt- ~ 1: ~. + 
~- r + 
~ « ,-

. ~= RISA-2D 0> ti 
~ -' "-, " 

FOR A FREE DEMO DISK 

"/ I"" 
Your comptete solution for CALL OR WRITE TO 

I-- frames, trusses, beams, OMNITECH ASSOCIATES L shear walls and much more! P.O. BOX 7581 

r BERKELEY, CA 94707 

RISA 26212 Dimension Drive, Suite 200 (510) 658·8328 

Lake Forest, CA 92630 . HNOLOG ES 1-800-332-7472 
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• 
ures. He analyzed the col­
lapse of the Mianus Bridge 
in Connecticut, as well as 
the roof collapses of the 
Hartford Coliseum, the 
Hyatt Regency Hotel in 
Kansas City, and the 
L' Ambiance Plaza in 
Bridgeport, CT. He didn't 
completely abandon new 
construction, however, 
and served as a consultant 
on the design and con­
struction of the Jacob Javits 
Convention Center in New 
York City, one of the larg­
est space-frame structures 
ever built. 

Zetlin continued to be a 
sought-after and active 
consultant until his death. 
His bold philosophy of in­
novation, as well as his completed projects and 
creative design theories, live on after him. 
Thornton, attempting to sum up Zetlin's design 
philosophy, stated: "He would reach way be­
yond the existing edge in order to develop 

Zetfi/f's work OI l file New York World 's Fan 
(>stnblislu'd IIi", as n gimlt ill his profession. P/II/zp 
}o/ll/soll called his Nt'1(! York State Pal'ilio1l "a ll 
!I11('/lsaged {reel' space as all i'xall/ph' of fhe 
greatlU!SS of Neul York, rather tim" a lmrehou.'t? full 
of ex"ilJi/materinl. The maill pal1ilioll , as pictured 
ollefl, feoillres 0 350' -Spnll (107",), cable-III/liS roof 
willi 16 supporting COIIl"'"S. The collmms ,,/lII/JOr! 
a rillg girder, which ncts as a Iru:>s (Iud carries a 
dOlll>/e layer of cables. 

structural concepts and end up between the 
present and what he reached for." 

Robert Levillf ;s a freelmlce writer based i1l Ep-
nlls/oll,lL. • 

WHEN YOU BUY ST. LOUIS, 
YOU BUY AMERICAN! 

AND YOU GET: • FULL TRACEABILITY 

Registered Head Markings on all 
structural and machine bolts: 
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Type 3 

A-449 A-307-B 
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MACHINE 

COUNTERSUNK 
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HEAD 

ST. LOUIS SCREW & BOLT COMPANY 
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Modern Steel Construction I June 1993/ 19 



AISC 1993 Prize Bridge Competition 

Rules 

Eligibility 
To be eligible. a bridge must be built of fabricated 
structural steel, must be located within the United States 
(defined as the 50 states, the District of Columbia. and all 
U.S. territories). and must have been completed and opened 
to traffic between May I, 1988 and Apri/30, 1993. 

Judging Criteria 
Judging will be based upon aesthetics. economics, design 
and engineering solutions. Quality of presentations. though 
not a criterion. is important. 

Award Categories 
Entries may be judged in one or more categories, but can 
receive only one award. 

Long Span One or more spans more than 400 ft. in length. 

Medium Span, High Clearance Vertical clearance of 35 
ft. or more with longest span between 125 and 400 ft. 

Medium Span, Low Clearance Vertical clearance less 
than 35 ft. with longest span between 125 and 400 ft. 

Short Span No single span greater than 125 ft. in length. 

Grade Separation Basic purpose is grade separation. 

Elevated Highway or Viaduct Five or more span" 
crossing one or more lraffic lanes. 

Movable Span Having a movable span. 

Railroad Principal purpose of carrying a railroad. may be 
combination. but nonMmovablc. 

Special Purpose Bridge not identifiable in one of the 
above categorie~. including pedestrian. pipeline and 
airplane. 

Reconstructed Having undergone major rebuilding. 

Entry Requirements 
All entries must contain an entry form, photographs and a 
written description of the project. A separate binder must be 
submitted for each entry. No entry free is required; 
submission materials will not be returned. The use of any 
entry's submitted data. detail and/or photographs by AISC 
shall be unrestricted. Note: Projects not receiving an award 
still may be used in Moder" Steel Construction magazine or 
other AISC marketing materials. 

I. Elltryform: The complete and accurate entry form and 
one copy must be enclosed. 

2. Photographs: A minimum of four professional quality 
8x 10 color prints of various views showing the entire 
bridge, including abutments as well as selected details, are 
required. 35 mm slides are strongly recommended. 
Photographs will not be returned. 

3. Description: Explanation of design concept. problems 
and solutions. aesthetic studies, project economics and any 
unique or innovative aspect of the project. Include no larger 
than I Ix 17 drawings showing elevation. framing system 
and typical details. 

Method of Presentation 
Each entry should be submitted in an 8t/l" x I I" binder, 
containing transparent window sleeves for displaying 
inserts back to back. The entry form included in the 
brochure must be easily removable, so that the 
identification of the entry can be concealed during judging. 

Awards 
The winners will be notified shortly after the mid-August 
judging. Public announcements of the winners will be made 
in the November issue of Modern Steel COllstruction 
magazine. Award presentations will be made to the winning 
designers at Ihe Nalional Symposium on Steel Bridge 
Construction. November II, 1993. in Atlanta, GA. 

Deadline for Submission 
Entries must be postmarked on or before June 18, 1993. 
and addressed to: American Institute of Steel Construction, 
Inc .. Attn: Awards Committee, One E"t Wacker Drive, 
Suite 3100, Chicago. IL 60601-2001. For further 
information, call 3 12/670-5432. 
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~ ... AISC 1993 Prize Bridge Competition 

Entry Form 
Entry Date __________ _ 

ame of Bridge _______________________ 'Completion Date' ____________ _ 

Localion' ____________________ Dale opened 10 Iraffic ___________________ _ 

Calegory m which enlered ____________________ Approx. 10lal C051 _____________ _ 

Span length' _________ Roadway widths, _________ Stecl wt./sq. ft. of deck~ _________ _ 

Venlcal clcarancc __________ ,Sleel tonnage ________ Pailllcd : y es _______ No, ______ _ 

Structural sYSlem(,) (describe brieny here) ____ ____________________________ _ 

InnovaliveConcepls __________________________________________ _ 

Descri ptive dala: Attach separate sheets (see entry requi rements) 

No. of pholographs enclosed: Color prints 35 min slides 

~ignFirm: ______________________ ~~-------------------
t'l",,~ 

Address: __ --: __________________ -::~___;_:;_--------___::__-------
StrNl Cit)' and State ZiP 

Person loconlacl: ___________________________________ -:;7 ______ _ 

Title 
Cons ulting Firm (ifany): ___________________ -;::-____________________ _ 

Phone 
Address: ___ ---;;:= ________________________________ ====-______________ --;;= __________ _ 

StrNt Cit)' and State ZiP 
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controlling HEALTH cOllstruction CARE costs 

Vertical Expansion 
Adapts To 

Changing Needs 
A two-story addition allowed a growing hospital 

to add needed outpatient space 

_. - ,., 
~ -. ' . .' . -.. ~-

-, ! . 

By James W. Kestner, P.E. 

The growth of healthcare has 
been so dramatic that in 
Green Bay, WI, it has sur­

passed the Paper and Pulp Indus­
try as the largest employer. 

But this growth has not been 
without accompanying complica­
tions. More procedures are han­
dled on an outpatient basis, and 
those that are not often have 
shorter recovery periods than in 
the past-both of which combine 
to eliminate needed bed space. At 
the same time, increasing competi­
tion and cost containment require­
ments are forcing hospitals to con­
solidate or eliminate services and 
to become increasingly specialized. 

As with most hospitals, Bellin 
Hospital of Green Bay is almost 
constantly remodeling and updat­
ing its facilities-and all the while 
planning for future projects. 

Changing Plans Require 
Flexibility 

When the hospital built a four­
story addition in 1977, the struc­
ture was designed to accommodate 
a future four-story vertical addi­
tion. But, fittingly, when the first 
two stories of the vertical addition 
were finally constructed their func­
tion changed from the originally 
conceived long-term nurSing units. 
[nstead the new space will house 
outpatient services, heart catheriza­

.~ tion and gastro-intestinal labs, and 
surgical areas for same day proce­
dures involving tonsils, ca taracts, 
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colonscopy, as well as arthroscopic 
and laparoscopic surgery. 

The 350' x 85' (106.7m x 25.9m) 
building is primarily rectangular in 
plan. However, one long side of 
the building was "notched" to fit 
around an existing building of sim­
ilar height. The typical bay size is 
40'-6" x 21 '-3" (12.3m x 6.5m). 
Floor-to-f1oor heights vary from 14' 
to 16'-9" (4.3m to 5.1m). The 
ground floor is used for physician 
parking as well as containing a 
pass-thru for delivery trucks and 
access to the hospital's interior 
courtyard. The fourth floor was de­
signed to house all of the 
building's mechanical equipment, 
with services feeding down to the 
existing space. This mechanical 
floor was retained and now also 
services the addition. 

Wide Flange Proves 
Easier To Fireproof 

The original building was 
framed with 5' (1.5m) deep steel 
trusses spanning 40'-6" at 10'-71,2" 
(12.3m at 3.2m) centers. The floor 
slab, composed of 4" (101mm) nor­
mal weight concrete over a 2" 
(51 mm) composite metal deck with 
shear wires, spans between trusses. 

The two story addition was 
framed with W14x22 steel beams 
and W30x99 steel girders designed 
for partial composite action. This 
framing system was chosen over 
the original since it provided sig­
nificantly more mechanical space 
and was considerably easier to fire­
proof. A cementitious type spray­
on fireproofing was used because 
the engineer's experience shows 
this type to be more durable than a 
fiber-type fireproofing. Floor fram­
ing and slab were fireproofed to 
achieve a three-hour rating and 
columns met a four-hour require­
ment. 

Lateral Loads 
Moment frames were provided 

in the east-west direction to resist 
wind forces on the long face of the 
building. The lower floors in the 
original building derive their resis­
tance from the field welded con­
nection of truss top and bottom 
chords to the columns. The upper 
floors in the new addition utilize 
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A larg/! truss was Heeded to span an exist;,tg bllilding sitlce its structural system tL'tlS II0 t 

sufficie", to carry the additioll a"d tile added SPlOW loads. 

knee braces. 
Wind was resisted in the north­

south direction by a masonry shear 
wall from the ground level up to 
the top of the original construction. 
Conventional X-bracing was to 
transfer the wind loads on the new 
construction down to these shear 
walls. Horizontal trusswork en­
sures positive transfer of the forces 

from the X-bracing above to the 
shear wall below. General contrac­
tor on the project was Oscar j . 
Boldt Construction Co., Appleton, 
WI. Fabricator was AISC-member 
Phoenix Steel. 

One of most difficult aspects of 
the project was spanning the new 
construction over the poured con­
crete "notch" building. That 
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Due to the its size a"d the lack of 
accessibility to its locatio", the large truss 
was j"stalled i" sections usillg bridge 
erectioll techniques (see photo at right). 

building's existing structural sys­
tem could not support the new 
loads and instead a 13'-3" (4m) 

deep transfer truss was provided . 
The truss spans 85' (25.9m) be­
tween columns and was designed 

Production Control 
u. .. , f> .. 1 Get unrivaled control over I ..... d'-'".~' 

, HI I uUlnn IIm:1 every piece in your shop, 
every step of the way 

..... 
IIUll,Hlm 111111.111 , -

How would you like to be able to punch a few keys on your 
computer and get instant, detailed tracking "'ports on the status 
of individual pieces or entire jobs in your shop? That's exactly 
what Structural Software's new Production Control Tracking 
Sysfem can do for you. Shipping tickets, loading reports and 
other status reports show what shop stations a piece passed 
through on what date. who did the work. how many manhours 
the work took and what still needs to be done to that piece. Bar 

M'1i 

"d 
LI\Pllt • r ib, 

'''''''. rat.t ...... 

~. I~ 

7--= 
.J 1111 Z6;0c -

5 n 1311 -z .. " -. .. ... . .. .. 
5f..: 

III~I~ Iml II ~ III I 
graphs, like the one shown, give the number and percentage of completion on any piece mark, sequence or job. The new tracking system 
gives you the power to see exactly what shop work remains to finish a given piece mark, sequence orjob. Sorted lists show individual piece 
weights, assembly weights, even weight of all steel on a drawing. Production Control interfaces with our Purchase Orders program to 
generate cutting lists that give you the added capability of tracking material from the time it's ordered to the time it's cut. The cutting lists 
show shop employees exactlywhich pieces to pull, which pieces to cut from them and which pieces to scrap orret\.rn to inventory. Production 
Control also works with our new Combining program to optimize your material cutting for even more savings. 

For a free demo disk, call Structural Software 
today at (800) 776-9118 
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The hospital's vertical additiml was 
constructed with wide·J1allge members 
ills/end of trusses largely /0 simplify 
fireproofillg. 

to support four floor levels, even 
though only two levels were cur­
rently being constructed. Because 
of the added height of the building, 
the engineers had to calculate the 
additional snow drift loads on the 
section of the notch building that 
extended beyond the new 
addition's footprint. Because the 
notch building's roof could not 
support this added load, it was re­
inforced with bar joists framed into 

the truss assembly. 
All of the truss members and 

gusset plates were specified to be 
ASTM A572 Grade 50 steel. The 
top and bottom chords were 
W14x283, Group 4 structural 
shapes. Special material specifica­
tion and fabrication procedures 
from the ASD Malllla' of Sleel Con­
slTllc/ion A 3.1.C were followed to 
minimize the possibility of crack­
ing of these jumbo shapes. All con-
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STEEL BRIDGE DESIGN on your PC 

Our steel bridge girder design software has been licensed by many 
of the largest ENA Top 500 Design FIrms, as well as smaller firms and 
state DOTs. We now offer the following design and analysIs features: 

Integrated Grid Analysis & Girder Design 
• Generates influence surfaces, loads lanes or uses wheel load distribution 
• Generates geometry for girders and bracing from 8 minimum of input 
• Plate girders end box girders wi haunches, rolled shapes wI cover plates 
• 12 continuous spans, variable horizontal curvature, skewed supports 
• Powerful nonprismatic girder optimization processor (one that workslJ 
• Optimized girder designs satisfy user's preferences and the code 
• 1992 AASH TO Specification, Allowable Stress Oesign, Lolld Factor Design 
• Full control of composite action. slab pour sequencing analysis 
• Excellent for llnalyzing existing structures for specification comp/iance 
• ComprehenSive tabular output, graphical output of stresses and deflections 

For more information, or to request a free trial , contact: 

MDX software 
Phone Also available: Fax 

1314) 446-3221 Screed Eleva tion Program 1314) 446-3278 

nections were made with pairs of 
1 W' (32mm) gusset plates and 1" 
(25mm) diameter ASTM A490 
bolts. Where smaller web members • 
were required, W16x67 beams 
were used to minimize the size of 
the filler plates. The truss required 
2,592 bolts. It was shop assembled 
to assure proper fit-up and then 
disassembled for shipping. 

The truss was located on the 
backside of the building, away 
from the street. Because that loca­
tion is mostly inaccessible, stan­
dard building erection techniques 
could not be used . 

Adding to the difficulty was the 
location of surgery rooms in the 
area beneath the truss, which 
meant temporary shoring could 
not be used. Instead, the erector 
used techniques developed for 
bridge construction. After the col­
umns were erected, a segment of 
the truss was erected on each end 
and tied back to the column with 
cables. Only then could the center 
portion be erected. 

Supporting 
Mechanical Loads 

Another complicaled area oc- . 
curred in the four th floor of the ex­
isting structure. The new functions 
being installed in the addition re­
quired a large condenser tank to be 
installed on the existing mechani-
cal floor. 

Unfortunately, that floor's struc­
ture could not support the 37,000 
lb. (16783kg) load and it would 
have been very costly and disrup­
tive to reinforce that floor. Instead, 
W27x84 beams were installed in 
the ceiling of the mechanica l room 
and a platform was hung from 
those members to support the ta nk. 

In preparation for further verti­
cal expansion, the tops of the col­
umns were left projecting above 
the structure and wcre capped 
with plates. This technique was 
similar to that used by the original 
builders to prepare for the current 
addition. 

James W. Kesiller, P.E., is chief 
slrl/cll/ral ellgilleer al Someroille As­
sociales, Greell Bay, WI, Ihe project's • 
ellgilleer alld archileci. 
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VOLUME II CONNECTIONS MANUAL 
ASD/LRFD 

... Volume /I Connections 
is a companion and 
extension to the AISC 
Manual of Steel 
Construction (both LRFD. 
1 st Edition . and ASD. 9th 
Edition). 

... Contains examples 
and information on steel 
connections not published 
anywhere else. 

... Has practical and 
economical examples of 
complex connection 
designs in both LRFD 
and ASD. 

... Based on the latest 
AISC LRFD and ASD 
specifications. 

w.p . 

... Covers bolted 
and welded 
shear. moment, 
and bracing 
connections in 
applications not 
treated in either 
the ASD or LRFD 
Manual of steel 
Construction. 

... FREE BONUS! 
An updated copy 
of the AISC Code 
of Standard 
Practice will be 
sent with each 
book. 

704 PAGES - ONLY $60.00 - ORDER YOUR COPY TODAY! 
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YES! I must have Volume II Connections. 
Send me __ copies at only $60 each. 
Name/Title _____________________ _ 

Company _____________________ _ 
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:::::; Check enclosed o Charge my 0 Visa 0 MasterCard 

Return to: 
AISC Connections Offer 
PO Box 806276 
Chlcago.IL 60680-4124 

Phone Orders 
312/670-2400 X433 

FAX Orders 
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Acct# _____________ Expires ___ No COD orders. Add 5510r UPS 
charge. Foreign orders: 510 
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cOlltrol/illg HEALTH collstmctioll CARE costs 

Working Around 
Floor-To-Floor 

Height Restrictions 
Designing an interstitial floor proved crucial 

for matching the existing floor heights 

111 addition to prot1idillg sorely fleeded 
spare, tile 80,GOO-sq.-ft. (7432/1/ 2) ndditioll 
10 the Asbury-So/ina Regional Ml'diCal 

Cellter Ire/ped to create a niW, more 
modem image. A lid as part of tI,;s change, 
'he IIIai" etltrallee 'was relocated to the m"w 
space (nbove nlld rigllt). Pictl/ red opposite 
are C01lstructiOll photographs ~how;"g the 
SCOJH! of the project, i"cluding the 
attachme"t betweell till' ex;sti/l.(: structure 
{HId the m~w cons/ructiol/ . 

The only thing constant in 
health care construction is 
change. As new technology 

develops, the physical layout of a 
fa cility must change to accommo­
date it. 

As part of their upgrade from a 
community hospital to a regiona l 
medical center, the 204-bed A~­
bury-g., lina Regional Medical Cen-
ter needed to develop a more ex­
tensive emergency care service and 
outpatient faciliti es, as well as add 
intensive and coronary care space 
and medical-surgical/ step-down 
beds. At the same time, the hospi-
tal administrators real ized they 
needed to project a more modern 
image. 

"Parts of the existing faci lity 
date back to the ea rly 1900s," ac­
cording to Bill Pa lmer, a project 
manager with HDR, the building's 
Omaha-based architectl engineer. 
"The hospital wanted to get away 
from the warehouse appea rance of 
the older buildings." 

A new addition served to sa tisfy 
both goals. The 80,OOO-sq.-ft. 
(7432mf )addition could house the 
needed new services; in addition, 
the hospital's physical orientation 
was shifted so tha t the main en­
trance was re-sited to the front of 
the new structure. 

• 

• 

Of course, shifting the main en­
trance to the new structure meant 
putting the main eleva tor lobby in 
the main entrance, which mea nt it 
was critica l that the floor of the Ie 
new structure alig>led with the 
floors of the old building-a task 
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made more diffi ult by the low 10' 
(3m) to 12' (3.7m) noor-to-noor 
heIghts in the existing tructure. A 
greater noor-to-noor height was re­
quired to meet the mechanical and 
electrical needs of the services 
being installed in the new struc­
ture, such as surgery suites and 
laboratories. 

The engineer's solution was to 
create an interstitial floor between 
the new first and second noors, so 
that the new first noor aligned 
with the old first noor, and the new 
second noor aligned with the old 
third noor. Since the new addition 
was only two levels, while the old 
structure was f ur stories, the ele­
vator tower itself had to e,tend up 
abow the rest of the new structure 
to provide access to the old build­
ing via an cncl~"'<i walk\.-\"ay. 

Framing for the new stnlcture 
was fairly straightfonvard and fea­
tured four rows of columns sup­
porting wide nange beams and 
girder. The two outer rows of col­
umns had simple connections 
using high-,trength bolts. "We 
used bolts with twist-off ends be­
cause they make less noise and 
they don't need difficult inspection 
to verify correct installation," ex­
plained Leo Wutke, P.E., a struc­
tural engineer with IIDR. In the 
long direction, the lower portion of 
the two inner columns have knee 
braces, while the upper portion uti­
lizes welded moment connections. 
"On the upper 11'\·1'1. the noor-to­
noor height was inadequate for 
]..nee braces," Wutke "'id . Lateral 
loads are picked up by inverted V 
bracing in the ,hort direction. 
Where the columns were taking 
moment loads, WI2>.120 members 
were used , while W12x53 members 
were used where the columns were 
only taking gravity load. The hos­
pital is in a seismic lonc 1 region 
and wind controlled in the long di­
rection . 

Composite W1Sx35 beams were 
used for most of the new structure. 
The diagonal bracing wa formed 
from 5,5 tubes. The tube, were 
connected to the columns with a 
welded plate inserted mto a split in 
the center of the tube. "We prefer 
using tubes for diagonal bracing 
because of theIr ,tabillty in all di-
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UNUSUAL 
SHAPES AREN'T 
UNUSUAL 
AT MAX WEISS. 
nUNG & 

seGMENTS 
WITH ell v.11HOOT 
TANGENTS 

If ij's structural steel that 
needs to be bent. for mojor 
archijectural projects or for 
unique applications. chances are. 
Max Weiss bends it. If you have 
a question or problem In bending. 
coli. FAX or write Dept. M93 for 
a solution. TAKE ITTO THE MAX. 

MAX WEISS CO, INC. 
8625 W Brodley Rood 
Mllv.uukBe. WI 53224 USA 
Telephone 414-355-8220 
MAX FAX 414-355-4698 
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rections," Wutke stated_ The eleva­
tor tower has W8 columns \'\Iith in­
verted V bracing in the E-W direc­
tion. 

Steel fabricator on the project 
was A I -member PKM Steel Ser­
ive, Inc., and the general contractor 
was K~hn & Associates. 

The exterior of the new structure 
is clad in glass and brick and fea­
tures a cantilevered canopy to 
clearly designate the new main en­
trance. Support columns were 
placed 37' (11.3m) from the build­
ing, and the canopy cantile\'ers 15' 
(4.6m) beyond the 10" square tube 
columns_ The canopies themselves 
arc composed of WT 7x19 sections 
and 2'l2x2x'i'lb double angle> cov­
ered with metal decking. 

• 

Tilt' first floor of tht' 1/I'W nl1l~trllct;Oll • 
feallires a CIIn't.'ri W(l/l (ni1Ovt' IIIId top), 
J-/07L'fi1f.'r. till' UP/It" flo,tlr~ an' n·ctmlgular, 
50 110 speCIal strudurnl dl'siS" 11'11...; 

rt'qwred. P'(/IIn'l1 at h'fl an' nm .. lructlOlJ 
photos s/wwUlg IIll/lt'd nm!'otructtoll . 

To add further visual interest, 
the lower level facade was curved. 
"We used a curving glass wall to 
create it more modern appear­
ance," Palmer ,aid. The curving fa­
cade did not affloct the column 
placement since it was only on the 
first floor. "The roof line is rectan­
gular above it," Wutke explained. 

The addition was designed with 
further vertical expansion in mind. 
"We provided a place to attach 
new columns for the addition of 
one more floor," Wutke said. Es­
sentiaJlv, the column; rise 51/.( 
(140mnl)above the girder line and 
are topJX"<i with a steel plate. "We 
can just take the roof off and put • 
new column; on top of the plate." i. 



STRUCTURAL S TEE L DESIGN 

CONXPRT 
A knowledge-based, menu-dri­
ven PC software system for 
too design of comections in 
steel framed buildings. All 
strength limit states are 
checked and expert advice 
from long-time fabricator engi­
naers is used to augment the 
design rules. 
o Generates cope sizes, allows 
bolt stagger and permits 
diNerent bolt diameters for 
shop and field use 
o Designs can be stored on 
disk, allowing electronic 
communication between 
design parties. 
o Generates complete reports 
showing details and strength 
for each limit state checked. 

3-112" or 5-114" disk 
MODULE I: 
SHEAR CONNECTIONS 
t st edition LRFD 

Version 1.02 $300 
9th edition ASD 

Version 2.0 $400 
MODULE If : 
MOMENT CONNECTIONS 
ASD format only $400 

STEMFIRE 
Determines safe and economi­
cal fire protection for steel 
beams, columns and trusses. 
Based on rational procedures 
developed by AISI which ex­
tend the published UL fire 
resistive designs to other 
possible rolled structural 
shapes and common protec­
tion material requirements. 

Two 5-114" disks 
& users manual $96 

(sorry. no 3- 112" 

SOFTWARE 
FROM AISC 

WEBOPEN 
Designed to enable engineers 
to quickly and economically 
design beam web openings. 
Uses state of the art criteria 
and features a clear and logi­
cal data entry system with 
easy-la-Use color coded input 
windows. WriHen by practicing 
engineers tor engineers, incor­
porating expert design checks 
and warning messages which 
enhance the application of the 
AISC Design Guide-Sleel 
and Composile Beams wilh 
Web Openings-to specific 
design problems. 
3-112" or 5-114" disk. Includes 

AISC Design Guide $495.00 
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AISC FOR 
AUTOCAD 

Saves time doing detail draw­
ings of structural steel shapes 
in AutoCAD. Lists properties 
corresponding to data in the 
most recent LRFD and ASD 
manuals. Parametrically draws 
to scale the end, elevation and 
plan views of common shapes_ 

3- 112" or 5-114" disk $1 20 

11260 
F.cto~ Moment Envelope 

ELRFD 
A new sophisticated program 
for interactively checking 
structural steel building 
components for compliance 
with AISC specification_ 
Checks whether member 
satisfies all limit states and 
limitation requirements sel by 
too LRFD Specification and 
reports which sections are 
satisfied or violated. 
o Review in detail the formulas 
and rules used in the 
evaluation and interactively 

assess any mathematical 
expression on the screen. 
o Fully interactive MS Windows­
based user interlace. 
• Disk includes ELRFD 
Check/Browser, AISC 
Structural Shapes Database 
and sample problems 
o User Guide and Reference 
Manual. 

3· 112" disk only $495 

AISC 
DATABASE 

Contains the properties and 
dimensions of structural steel 
shapes, corresponding to data 
published in the most recent 
LRFD and ASD Manuals of 
Steel Construction. Presented 
in the ASCIf format for W, S, 
M, HP and other common 
shapes and chamels. 
Available in U.S. customary 
units or metric units. May be 
converted to Lotus t ·2·3 PRN 
format. 

3-112" or 5-114" disk $60 

ORDER YOUR AISC SOFTWARE PACKAGES TODAY 
V f S A 

CALL (312) 670-2400 
MASTERCARD 

FOR FASTER SERVICE FAX YOUR ORDER (312) 670-5403 
OR SEND MAIL ORDERS TO: AISC SOFTWARE, P.O . BOX 806276, CHICAGO. fL 60680-4124. 

ALLOW 2 -3 WEEKS FOR MAIL ORDERS; 7- 10 DAYS ON PHON E, FAX ORDERS. 
CREDIT C ARDS ONLY ON PHONE, FAX ORDERS 



COli trolling H EA L TH construction CAR E costs 

Solving The Height 
Restriction Problem 

• 
A New Jersey hospital has exploded the myth 
that only concrete construction can deal with 

limits on floor-to-floor heights 

Swilchillg from coltcrele to a <:teel frame S111..l£d Ctmfrastate hospital approximately $1.3 
11111/101/ 011 ils l3S,OOO-sq.-fl. (J 25421112) addilioll. 
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By Joel Person 

While hospital construction 
remains the healthiest 
segment of the bui lding 

market, tightening government re­
imbursement policies are making 
administrators more cost conscious 
than ever. But even with decreas­
ing budgets, hospitals are still ex­
panding. 

Unfortunately, the growth pro-
cess is rarely easy. For Centrastate 
Hospital, a 20-yea r-old, 240-bed fa ­
Cility in entrastate, NJ, the prob- • 
lem revolved around the need to 
ma tch floor-to-floor heights be­
tween an existing building and a 
new six-story addition. Following 
the conventional wisdom that an 
11 ' (3.35m) floor-to-floor height 
would not allow steel construction 
given the large number of mechan-
ical ducts required , the project's 
engineers chose a flat slab rein­
forced concrete design. 

However, when initial cost esti­
mates for the 27' x 25' (8.23m x 
7.62m) bay configuration required 
by the architects pushed the project 
over the state mandated budget, 
the owner began looking for an­
other solution-even though the 
engineer had a lready completed 
60% of the design work. The hospi­
tal and its consultants recognized 
that a steel frame wou ld reduce 
costs, but they were unconvinced 
that a steel system could accommo­
date the required ductwork given 
the required floor-to-floor heights. 

After careful consideration, they . 
determined that a proprietary com­
posite joist and composite truss 
gird er system from Vescom Inter-



• 
national would meet both require­
ments. Superstructure costs were 
reduced from approximately $3.7 
million for the original concrete 
scheme to about 52.4 million, 
whIch more than paid for the 
engineer's redesign. 

The system chosen utilizes a 
joist with inverted top chord angles 
that go into the concrete to form a 
composite connection. The top 
chord also forms a flush seat that 
sits on a similar top chord in the 
composite truss girders. For this 
project, the joists were placed ap­
pro,imately 5'3" 0.6m) on center 
with 1 Y2" (38mm) metal deck. The 
concrete slab on the system was re­
inforced with welded wire mesh 
that goes over each top chord and 
no cracks formed in the slab on the 
whole project. 

Both the joist and truss girders 
were fabricated with a W' to 1t" 
camber, so no bridging is required . 
The lack of bridging contributes 
significantly to the easy placement 
of mechanical elements in the ple­
num. 

Even though the joists' panel 
• point were 36' (10.9m) on center, 

some of the duct work was so large 
that rectangular openings were re­
quired . One reason this system was 
chosen over other composite jOists 
is the system's capability to accom­
modate Vierendeel openings. 

On this project, the wide flange 
columns were fabricated by AISC­
member Mulach Steel InC., while 
the joists and truss girders were 
fabricated by a joist manufacturer. 
Ilowever, the design team discov­
ered that the joist manufacturer 
had trouble meeting the required 
tolerances on the truss girders and 
in future projects Vescom reports 
that the structural steel fabricator 
will most likely also fabricate the 
truss girders. General contractor 
for this project was Torcon, Inc., 
Westfield, ]. and architect was 
Taylor & Clark, ew York City. 

The new 135,OOO-sq.-ft. 
o 2542m2) addition houses new 
emergency areas, operating rOOm 
suites, office and examination 

• 
rooms, patient rooms, and a me­
chanical area. One of the most dif­
ficult design problems occured in 
the plenum above the operating 

A (()ml'0~jft· JOJ .. t "":,t{·,,, 
wos ",ttd (1/1 ,Ill' ".!I,ll'", 
1't'mlN' of It .. (lLlllltv 10 
Imlldle till' FYOlect\ 
"'''''l'roll .. lnr~w dud .. 
wlllit' .. 1111 WtlllftamlllS 11 

ItSIIf f/O<lr-'!I·f/oor ',,·,S"' . 
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FOR BEAMS, 
CHANNELS, 
PIPE & OTHER 
SYMMETRICAL 
SECTIONS 

Ideal for beams and 
channel both the 
"hard way" and the 
"easy way" . 
Four fully hydraulic 
models with capacities 
ranging up to 40" WF 
beam on x-x axis , 
40" beam and channel 
the "easy way", 30" pipe, 20" round bar, 17" square bar, 20" x 16" 
flat bar the "easy way" and 24" x 10" flat bar the "hard way". 

Section modulus capacities over 1000 in'. 

[OmEQ P.O. Box 2193 ,me. Balto., MD 21203 
Phone: (410) 325·7900 Fax: (410) 325·1025 

ROBOTV6 
• £ASE OF USE. SIMPlE DESIGN PROCESS . SPEED AND ACCURACY . UNIFIED WORK ENVIRONMENT . 

THI l iST TootS FOR STRUOURil ANAl YS~ AND DlSIGN 
As a new generation software, ROBOT V6 IS emerging 
as a new standard of excellence In structural anatysls 
Only ROBOT V6 prOVIdes you With unparalleled qual .... 
ty. reliability. calculating power, and ease of use 
An Investment 01 over 50 man-years of development 
eHon has resulted in more than 400,000 hnes of object 
onenled C and C.+ code Thanks to state-of-the-art 
programmmg techniques, ROBOT V6 j 
fast and the most powerful structural analYSIS 
program running on the PC platform 

THE MOST HfKJEHT AND PRODUCTIVE PROGRAM TODAY 
ROBOT V6 will let you Increase produc!tvlty of your 
deslgn team. even if you use other programs now 
ROBOT V6 capabIlities leave the competItion far 
behInd ROBOT V6 is especially geared lor structural 
englOeers, and supportS vanous Il8tlonal codes for 
steel and concrete deslQn. 

THIIDIAl Toot FOI SOIOOlS AND UNIVIRSITIIS 
Thanks to comprehensIVe V1sualtzalJOn tools. and 
an easy. inlUltNe user Interface. ROBOT V6 is an 
ideal educational tool. You may also choose between 
multJ~ languages lor both Input and output 
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DEMO AVAILAII! il/MITfO VERSION OF "OGW/. AND SELf.RUNNING EXAMPlE5) 
OVCIIIOO USEI5 WOIlDWIOC fOf 1101£ INfOW.riOiI (AU 201-431-491S 0/1 fAX TO 201-431-7051 

f.. Nu,II, rjimJ. NJ 0701J 

Ul r....-y IIIIr 
lit 011 7421714 10lSSnm 01l / .. ,n45 
Ia 0111474"3 10I5S7)550 011 /""315 

- ..........., (016)34 4' 10 (331'1 27 00" 
(OMPHltS Ill,., V IOta 

ft.-a ~ ,.. ,Ior_ Menuo 

16411012 UG360 (012)]]1l12 "2413 16"43 
16419103 UOHl (017)ll1"" "'600 76"" 

rooms. These areas had heavy 
lighting and mechanical require­
men ts, and the size of the plenum 
was substantia lly reduced by the 
requirement for a 9' -high (2.7m) 
hung ceili ng. After consultation be­
tween the Vescom designcrs, thc 
mechanical engineer, the structural 
engincer, and the mechanical and 
electrical subcontractors, a solution 
was devised that left almost the en­
tire plenum devoid of structura l 
members. Only one Vierendecl 
truss girder occupies the space, 
with composite double angle top 
chords spanning the rest of the 
area. 

• 

Another difficult dcsign situa- • 
tion occured in one area where a 
composi te truss girder needed to 
pick up a W14 column for a set 
back cond ition. In addi tion, this 
tru ss girder required a large 
Vierendcel opening for a major 
d uct and was restricted in depth to 
16" (406mm). This was accom­
plished using 8"x4"x1" (203mm x 
102mm x 25mm) double angles for 
top and bottom chords. 

A three-hour fire rating was 
manda ted by the statc. It was 
achieved using a Monakote system 
from Grace. Nylon mesh was fur­
nished in rolls and placed on one 
side of the composite joiSt. The 
spray-on fireproofing is concen­
trated on the diagonal members 
and the mesh prevents waste and 
overspray. 

Because the orginal concrete de-
sign used no shear walls, there was 
no architectural consideration 
gh'en to any diagona l braces. Wind 
and seismic loads were taken by 
momen t connections at each of the 
columns. The truss girder column • 
connections were required to take 
a moment of 270 kip/ ft 
(3661 kN / m). lIowever, this re-
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quirement was reduced by IIJ by 
tightening the bolts on the bottom 
chord after the concrete was 
poured. Where composite joists 
were used on the column lines, the 
moment capacity was between 70 
and 100 kip/ft. ( 949 kN / m and 
1356kN/m). Still , in some areas the 
moment was large enough to re­
quire a 12 bolts for one connec­
tion . While the project is in a seis­
mic Lone I area, it was upgraded to 
zone 2 because of its hospital use. 

Tlte fmllliug system used 011 tile project IItilizes wide [Iallst' CO/1I11111S. comlt'lIliol/oi 
com/JOsUe ioi. .. t~, ami composite trflsses, all of 'wlliclt combill€' for a low f1oor-to-floor "eiS'" 
while accommOttatillg tllarge qualltity of ductwork. 

A second , smaller addition also 
was constructed at the 5<-l mc time. 
This 30,ODO-sq.-ft. (2787m2) struc­
ture, however, had no headroom 
concerns and conventional beam­
and-column construction was 
used . The entire project, including 
both areas of new construction and 
substantial renovation of the exist­
ing facility, had a $50 million bud­
get. 

Joel Perso/l is prcsiciellt of VescolII 
Strllctural Systellls, Illc. • 

TO DETAIL 
CompulCr Detailing S)stC1l1s. Inc. introduccs 
a state of the art structural !t lecl detailing 
systcm which allows fabricators and detailcrs 
to mcet thc dcmands of the fUlUrc lIith thc 
ability 10 generate connection calculations. 
download to C~C cquipmcnt and interfacc lIith 
major design firms through thc Stcel Dctailing 
Neutral File. 

A pmcticai. flc\ible system rcquiring minimal 
tmining, CDS is capablc of producing intclligent 
3D models. floor plans and elclations as IIcli 
as shop drall ings of unsurpassc<i qualit) using 
your ;tandards and paper. 

CDS is currentl) usc<i b) fabricator.. and dctailers 
throughout the l'S and in Canada. 

9 0NTACT COMPUTER DUAILING SYSTEMS 
lodo)' fOR A fREE INfORMATION PACK . 

CDS ...... 
Structural Steel Orlaillng S.ptem 

Computer Detailing Systems, Inc .• 7280 Pepperdam Avenue. Charleston, South Carolina 29418· (803)SS2-70SS 
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Researchers 
attempted to 
burn down a Reducing Fire 

Protection 
Requirements 

• 
building 

mock-up to test 
Australian fire 

protection 
requirements 

WIllie litis may look like n raglllg fire, surprisillgly liltle structural damnge was dot/e, 
despite n lack of fireproofi1lg all fhe steel members and inoperative sprillklers. The ma;1I 
ren~01' for till' lIIinimal damage was the lack of combustible IIIaierials to feed the fire over 
(111 extelll1ed period. Accordi/lg to BJ-t P Researc1l, most office sl'l tillgs dOIl'f provide 
el1OIlK" raw material to susla;1I a good fire for more than nl..'o hOllrs. 
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Setting fires may seem exces­
si ve, but it's the only way to 
obtain a variance in 

Australia's strict fi re sa fety provis­
ions. 

For many years, the growth of 
steel construction has been inhib-
ited in Australia by the high cost of 
fire protection required by exces-
sive legislation. As a result, BHP 
Resea rch, the technology arm of 
Australia 's main steel mill, has • 
conducted extensive large-scale 
testing to examine the va lidity of 
the regulations. 

The latest in this series of tests 
was conducted prior to the renova­
tion of 140 William Street, a 41 -
story office bu ilding with a K­
braced service core and a facade 
frame consisting of large steel col­
umns and closely spaced steel mul­
lions. All of the columns and brac­
ing members are hea vily encased 
in concrete, while the castellated 
steel beams framing between the 
primary beams and the perimeter 
of the building were fireproofed. 

Unfortunately, the fireproofing 
used for the beams contained as­
bestos, and as part of the renova­
tion project this fi reproofing was to 
be removed . Equally un fo rtunate, 
the building code requ ired new 
fireproofing to be installed on the 
structural members. 

The build ing was sprinklered; 
however, the sprinkler system only 
complied with Australian require- • 
ments for extra light haza rd (j .e., 
sprinkler heads at IS' (4.6m) cen-
ters and the pipes to the sprinkler 
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heads are W' (20mm) diameter). 
During the renovation, the build-

• 
ing code required the sprinklers to 
be upgraded to normal ha"ard (i.e., 
sprinkler heads at 11\1.!' (3.5m) cen-
ters and the pipes to the sprinkler 
heads are 1" (25mm) diameter). 

To test both of these require­
ments, BlIP Research constructed a 
full-scale mock-up of part of the 
building, loaded it with typical of­
fice furniture and supplies, and 
then set several fires. For all of the 
tests, the structural beams were left 
unprotected . 

Small Office Fire 
The first test took place in a 

small, private office. The research­
ers started the fire by igniting pa­
pers in a waste paper basket placed 
partially under a desk and directly 
under an office chair. The drawers 
of the desk beside the waste paper 
bin were open and stacked with 
papers, and, in addition, 100 epa­
pers were piled high in the bin and 
on the floor beside it. And to help 
fan the flames, the office door was 
left open . 

., About 30 seconds into the test 
flames were visible rising from the 
bin. After 90 more seconds, the 
flames appeared above the chair 
and desk adjacent to the bin, and 
five-and-a-half minutes into the 
test the chair caught fire. At 7 min­
utes 10 seconds into the test a sin­
gle sprinkler head began operating. 
The fire was quickly contained and 
put out. 

Fire damage was contained the 
desk and chair. Damage to the rest 
of the office was largely due to 
smoke and water (for example, the 
ceiling tiles above the fire area 
were slightly discolored) . 0 win­
dows were damaged . In this case, 
the e<tra light hazard sprinkler sys­
tem was in usc. 

Open Plan Office Fire 
The second test was similar to 

the first, e\cept for its location in a 
large open plan office area and the 
fire was started mid-way between 
sprinkler heads. About five min-

• 

utes after the fire was started a 
smoke detector sounded . About a 
minute later the four surrounding 
sprinkler heads opened and 

Show1I at top;!'O the tt,~t structllre 11Yior to till? {ire. The I'hoto above shoul~ the Tt'SlIits of 
the fire: WIllie 'lie ceitillg Sy~ t""l was destroyed, the steel structllml sy~ tl!m was largely 
wmffeelrci. 
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The interior of the test structure was set up to clo~ly resemble actual offiet couditions, 
including morilliar {url/illl re and piles UPOll piles 0/ papers, files, fllld other miscrllnl/eol/s 
COII ,b,lstible items. 

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

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

~~~=::::~::n Alb,e Q 
203/828-0571 ~ 

Division of StanChem, Inc. 
401 Berlin Street East Berlin, CT 06023 FAX: 203/828-3297 1WX: 710-430-9066 
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Water-filled drums were ll~d to lond the 
Il'vei 2 noor (top). A fire ill IIII' ,,,,all officI' 
lu?th?r spread bt'yolld the room (bottom). 

quickly extinguished the fire. Dam­
age was sim ilar to thai observed in 
the first test. 

No Sprinklers? 
Tests three and four were sim­

ilar to the firs t two tests, but in 
these tests the sprinkler systems 
were di5<1bled until the fire was 
past its peak (for example, in test 
four the sprinklers were not turned 
back on until 118 minutes into the 
test when it was observed that the 
fire was burning at a decreasing 
rate the temperature of the steel 
members was actually decreasing). 
In both of these tests, the fire dam­
age was much more severe, and in 
both illstances windows shatte red . 

I n both of these tests there was 
no signs of distress or damage to 
the structure of the building. 

(Information in this article is 
adapted from a presentation at this 
year's National Steel Construction 
Conference from two reporls is­
sued by BHP Research : Tize Effeci of 
Fire ill Ilze BlIildillg al 140 Willialll 
Street and Fire Tests of the 140 Wil­
lialll Street Office Bllildillg.) 

l 
• 

• 

• 



• F R E PRO T E C T o N PRODUC TS 

Intumescent 
Fire Protection 

PPG Industries has recently in­
troduced PllT-CHAR XP fire 

protective coating, a 100'* solids, 
Oexible, epoxy-based intumescent 
material. This patented coating 
uses a Oexible, crosslinked epoxy 
resin system, providing enhanced 
protection from physical, chemical 
and climatic exposures, resulting in 
long term corrosion and fire pro­
tection. The coating is designed for 
ease of application and rapid cure, 
allowing structural steel to be shop 
coated before assembly. The coated 
steel is typically ready to be 
hoisted and shipped after an over­
night cure. It is applied by airless 
spray and presents no hazards 
from solvents, asbestos, heavy 
metal or known carcinogens. PIlT­
CHAR XP is fully UL listed and 

L. has passed both the UL1709 hydro­
. carbon fire test and the 

L263 / ASTM E-119 fire test. 
For more information, contact: 

PPG Industries, Technical Sales De­
partment, 151 Colfax St., Spring­
dale, PA 15144 (800) 531-0264. 

High-Quality 
Fire Protection 

A lbi high-performance fire­
proof coatings are engineered 

for structural steel exposed to 
weather, physical abuse, and other 
aggressive environmental factors. 
Albi products have undergone ex­
tensive UL hydrocarbon fire testing 
and meet stringent code and insur­
ance requirements. The material is 
spray-applied and requires no 
troweling, tamping or other labor 
intensive application procedures. 
Albi Clads are thin, hammer-hard, 
smooth, durable intumescent fire-

•
1 proof coatings with exceptional 
, aesthetic appearance. The coatings 

can be applied in a wide range of 
ambient temperatures, from below 

freezing to 100 degrees F. At thick­
nesses ranging from 1,8"' to :\14", they 
closely follow the contours of steel 
and offer up to a three hour fire 
protection. 

For more information, contact: 
Albi Manufacturing, Division of 
StanChem, Inc., 401 Berlin St., East 
Berlin, CT 06023 (203) 828-0571; fax 
(203) 828-3297. 

Photo by Scott Mal/I/il/g 

Computerized 
Reference Tool 

T o facilitate the process of spec­
ifying CAFCO spray-applied 

products, Isolatek International 
now offers model speCifications on 
computer diskette. Recently up­
dated and formatted in confor­
mance with industry standard 
practices, specification guides are 
available for Spray-Applied Ther­
mal Insulation, Spray-Applied 
Fireproofing, and Spray-Applied 
Acoustical Treatment. The 
company's Blaze-Shield II fire­
proofing offers ease of application 
and is certified asbestos-free. The 
product is pneumatically applied 
and requires relatively little water, 
which means a faster drying time. 

It has a high bond strength and 
comprehensive strength and shows 
superior air erosion resistance. Rat­
ings of up to four hours can be ob­
tained . 

For more information, contact: 
Isolatek International, 41 Furnace 
St., Stanhope, J 07 74 (201) 347-
1200; fax (201) 347-9170. 

Fire Protection 
Systems 

T extron Specialty Materials of­
fers a comprehensive array of 

fire protection systems. CHARTEK 
intumescent spray-on epoxy fire­
proofing features the patented 
Charlok mesh reinforcement sys­
tem. This system offers long-lasting 
fire and corrosion protection for 
steel structures. During a fire, the 
epoxy cC><1ting converts to a co­
coon-like char that provides insula­
tion from intense heat. It can be 
easily applied to pre-erection struc­
ture, and has passed various fire 
and explosion tests (including UL 
263/ASTM E-119 and UYL 1709). 
For applications where blasting or 
spray application is not possible, 
the company offers an interlocking 
epoxy-based panel system. 
CHARCAST panels provide quick, 
easy installation with a smooth, ar­
chitecturally appealing finish. The 
system's unique interlocking de­
sign creates a barrier to moisture 
and enhances reliability. A hot­
dipped galvanized metal substruc­
ture is used to add reinforcement 
and provides an isolated area for 
external fasteners. It also increases 
the system's impact and explosion 
resistance. The company offers a 
wide range of additional products, 
from spray-on intumescent fire­
proofing systems to pre-fabricated 
panel systems to bomb coatings. 

For more information, contact: 
Textron Specialty Materials, 2 In­
d ustria I Ave., Lowell, MA 01851 
(508) 452-8961 ; fax (508) 454-5273. 
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-- -----------------------------------------------------

FIRE PROTECTION PRODUCTS 
---------------------------------------------------------------------------------------

Cementitious 
Fireproofing 

G race has developed a high­
density spray-applied ce­

mentitious fireproofing, Monokote 
Type Z-146, for industrial and 
manufacturing facilities as well as 
exterior uses. It is designed to ex­
ceed standards for in-place physi­
cal properties, ease of use and fire 
protection consistent with the 
needs of industrial fireproofing ap­
plications. It can be applied using a 
wide variety of common plaster 
pumping equipment, eliminating 
the need for specialty pumps typi­
cally required for other high den­
sity fireproofing products. 

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

Decorative 
Fireproofing 

A thin film intumescent fire 
protection, AID FirefiJm, has 

been developed by AID Fire Pro­
tection Systems to provide an aes­
thetic coating while protecting 
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structural steel from fire. On the 
surface, the coating appears to be 
just a colorful paint. but hjdden be­
neath is a thin film coating which 
can provide up to a two-hour fire 
rating. In a fire, however, the coat­
ing softens and then expands to 
form a meringue-like layer,up to 
100mm thick, which insulates the 
structure from intense heat for up 
to two hou rs. The second com po­
nent of the system, a decorative 
topcoat, acts as a protective layers 
and serves as the colorful finish. 
Application is by either brush, 
roller or spray and the coating is 
resistant to abrasion and most 
chemicals. A full range of decora­
tive colors are available in a statin 
finish. 

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

Interior Steel 
Fireproofing 

Flame Control fire retardant 
Mastic o. 50-44 from FlameC­

ontrol Coatings is an asbestos-free, 
reinforced intumescent thermal 
protective coating designed for ap­
plication to interior structural steel. 
When applied at a wet film thick­
ness of :JIi6" it can provide a fire re­
sistance rating of 1, 1 Y2 and 2 
hours, depending on the design 
and components used . The coating 
dries to a hard, flexible finjsh that 
withstands structural movement 
and vibratjons, and does not dust, 
flake, spall or crack. Spray applica­
tion yields a textured, stucco-like 
finish, or it can be lightly troweled 
to a relatively smooth finish. The 
material has been tested to OLC-
723 (ASTM E-84, NFPA No. 255, 
ULCICAN-SI02). 

For more information, contact: 
FlameControl Coatings, Inc., P.O. 
Box 786, 4120 Hyde Park Blvd., Ni­
agara Falls, NY 14302 (716) 282-
1399; fax (716) 285-6303. 

Epoxy-Coating • 
For Steel 

Fire Research 477 is a two-com­
ponent epoxy-coating designed 

to protect steel from heat and fire. 
It dries to a smooth finish that is re­
sistant to most chemical. The coat­
ing is approved for interior, exte­
rior and marine applications and is 
UL classified. 

For more information, contact: 
Fire Research Laboratories, 5364 
Pan American Freeway NE, Albu­
querque, NM 87109 (800) 877-3473. 

Steel 
Protection 

System 

A structural steel fire protec-
tion system offering 1, H2, 2 

and 3 hour ratings per ASTM 
E1l9/ UL263-8.1 fire test is now 
available from Thermal Ceramics. , ~ 
It also offers either a 1, 1 Y2 and 2 • 
hour rating per UL 1709 hydrocar-
bon fire test. The lightweight sys-
tem won't crack or chip and re­
qllires no cleaning or coating of 
members to assure bonding. It in-
stalls at any temperature and elimj-
nates overspray control and exten-
sive cleanup. 

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

Fire Alarms 

Fire Control Instruments offers a 
complete system for fire detec­

tion featuring that include: drift 
compensation, which minimizes 
nuisance alarms by sensing 
changes in the environment and 
automatically compensating sys­
tem sensitivities; self-test up to 
three times per day; and on-line 
telecommunications support. • 

For more information, contact: f 
Fire Control Instruments, 269 



Grove St., Newton, MA 02166-2295 
. (617) 965-2010; fax (617)-965-0659. 

Fire Sprinkler 
Program 

H yd ronics Engineering is mar­
keting a Windows-based and 

Macintosh-based computer pro­
gram for fi re sprinkler hydraulics. 
The programs use ewton-Raph­
son-Laguerre network convergence 
algorithms for calculating grids, 
trees, loops or hybrid piping sys­
tems. There are utilities for calcu­
lating hydrant flows, adjusted K­
factors, pipe turbulence and 
velocity analysis. 

For more information, contact: 
Hydronics Engineering, 3411 9 Fre­
mont Blvd ., Suite 609, Fremont, CA 
94555 (800) 845-9819; fa x (510) 475-
8122. 

Hydraulic 
• Design 

Software 

N ew versions of the widely 
used HP4M and HP6M Fire 

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

For more information, contact: 
R.5. McClintock, President, MC2 
Engineering Software, 8107 SW 72 
Ave., Miami, FL 33143 (305) 665-
0100; fax (305) 665-8035. 

Sprinkler 
Control 

• Software 
H ASS (Hydraulic Analyzer 

Sprinkler Systems) allows 

theuser to quickly ca lculate grid s, 
trees, loops, fixed water spray sys­
tems, and any other arrangement 
of piping. fo r any arrangement, 
you can develop a piping la yout, 
read ily adjust pipe sizes to opti­
mize the design, feed piping in one 
area from piping in another area, 
and ca lculate either minimum end 
head fl ow or the total supply avail­
able. 

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

Coating 
Thickness 

Gauge 

T he Elcometer 345 is a truly 
shirt pocket-sized coating 

thickness ga uge. It measures any 
non-magnetic coating on steel or 
all non-conductive coa tings on 
non-ferrous substrates with a built­
in or separate probe. Sizes range 
from a four-key keyboard with no 
record keeping to a nine-key key­
board with full statistica l analYSis 
and memory for up to 10,000 read­
ings. Most models ha ve a built-in 
RS232 output, enabling data to be 
sent to a data logger, printer or Pc. 

The 300S model has a number of 
ad va nced features, such as ba tch 
analYSiS, hi gh-low limits, large 
memory (8 K), a wide range of s ta­
tistics (number of readings, high­
est, lowest, mean, and standard de­
viation), and a va riety of 
calibration methods (incuding sin­
gle pint and two point). A va riety 
of probes also are available. 

For more information, contact: 
Elcometer Inc., 1 93 Rochester In­
dustrial Dr., Rochester Hills, MI 
48309 (313) 650-0500; fax (313) 650-
0501. 

Fire Stop 
Products 

H ilti Construction hemicals 
has introduced a new line of 

fire stop products, including: FS 
601 Elastomeric Firestop Sea lant; 
FS 605 High Performance Firestop 
Sealant; FS 611A Intumescent Fire­
stop Sealant; and FS 635 Trowel­
able Firestop Compound . 

For more information, contact: 
Kenneth Walsh, Mgr. of Marketing 
Communications, Iliiti Inc., 5400 
South 122nd East Ave., Tuls.1, OK 
74146. 

Fire Stop 
Sealant 

A new self-leveling sea lant has 
been introduced by Dow 

Corning to broaden the company's 
Fire Stop prod uct line. Fire Stop 
Sealant-SL 2003 is a one-part, 
ready-ta-use, silicone elastomer 
that is gunned into simple floor 
penetrations and construction 
joints. As with other Fire Stop 
products, the self-leveling sealant 
meets ASTM E814 and UL1479 re­
quirements. 

For more information, contact: 
Dow Corning Corporation, refer­
ence #1'297, P.O. Box 1593, Mid­
land, M148641 -1593 (517) 496-4468. 
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STEEL MARKETPLACE 
Size Steel Plate Girders Economically 

New volume pUl~ at our li nge rtt p::! over 450 pagel'l of ~sential 
. ectional propt.'rtles of plate girders In tabular form 

Cover:-; w('h plate heights from 42 to 96 mche!t; fl a nge widths 
from 12 to 30 Inches, a nd variable web nnd na nge th ickn('!tses. In· 
eludes we ight pe r foot . total height , I •.• . S •. 'T. web hit r at io. 
Aw, and ~. btlt, nod plas ti c Z" .• . 

Call or write for more Inlormallon without obligation. 
PGP 8821 Cass,oep,a Way, San Diego, CA 92126 

Tel : (61 9) 689-1421 

Cad Vantage Structural version 5.0 

VS is n fully nu tomntcd stee l deta iling soO-ware Nystem. It. of· 
fe rs the flcxlbili ty of individual input with the speed of bntch pro­
ce"li ing. The sY tl tem produces com plete detai l sh<.>eIR which are im· 
ported mto AutoCAD for plotting. Sorted. grouped advance mal'l 
Ii!;Lq can IX' product>d prior to det..'lI ling. All file~ can be exported to 
external p~rrRms for mat'l nesting and shop control purpo'iCS. 

CadVantage, Inc. (704) 344-9644 
619 South Cedar Street I Studio A 

Charlotle, NC 28202 
fax (704) 358-1801 

Cailiomi. Siructural Engineer Exam Solution Manual 1987-1992 
Compit'le prohll'm latl'menl:> and 8OIutlon!l for th(> 111111 6 year'll or 

Callfomm S E ('URI rexct'pt the alternllte bridge problt·mMI. All ~IUllOns 
are lm.sed on tht' 1991 Uniform Building Code, 1~9 AIS(' IASD I manunl 
and thl' 19R9 AC I Cooe 

Thu~ mlinuallM a n t'Jl:Cf'lIent refe~n('(' ror englnC'f'no prt'parmg for S.E. or 
PE. eX8nlh and n ml\lor MO~ of practlcol problem for roucnlorll in the 
(it.·ld (lf ll truclurul enwnet'nng. N!!O every .structural t'ngmN'nng liml would 
benefit rrom haVing Ihl :ol ~rerenCf' 8,·nilable to t heir f'mpIO)t't.·M. Problem !! 
deal with all 1)'IX'1I nr bUlldmg malt.'rials and >Itrongly ('nlpha-'Ite >I(·i~mic 
deh1f.tT1 and annl)"1I1 1'I 

For more InformatIOn or 10 obtain an order form. contact 
Ben Yousefl. S E. al (619) 236· 7368 

110' MANLIFTS AVAILABLE FOR RENT OR SALE 
1992 Simon MP 110', 4 x 4. Price on Request. 
Best Buy: 1979 JLG 110 FOR: Diesel; Outriggers, 

Dealer rebuilt. Excellent for bridge jobs. $65,000. 
Ross Equipment 1-800-648-4972; Fax: 216/524-6751 

Over 300 Manhfts Available 
Buy, Sell, Rent, Trade 

Structural Steel & Miscellaneous Metal 
Detai ling soltware with AutoCAD fo r s truct.ura l !:I t(>('1 a nd mis­

cc ll on('()u ~ meta l dcta il ers. Developed by a s tructurol s teel deta il ­
ing company with ov('r 30 years in the steel deta iling busines.s. Ex­
tenSive AuwCA D t rain ing is not required. English or metric. 
ANYTHI NG thlll cnn be fabncated can be detai led with th is SYli­

tern . BeamM & Columns. Plans & ElevatlonR, Bills of Material , 
Sw.lrs, BraCing & Gus.set Plates. 

COMPUTER DETAILING CORPORATION 
1310 Induslnal Blvd., Soulhampton, PA 18966 

phone 215-355-6003 fax 215-355-6210 

CLASSIFIED ADS 

Reach 35.000 engineers. fa bricators, a rchi tects, contrnctors, 
bnd g{' onicinls nnd building owners inexpens ively wi th a 

clal'Jsilied advcrtis(' rnen t 10 Modern Steel Construct lOll . It's fast 
nnd eRRY · w(" 11 ('ven do the t.ypesetLlOg for you al no charge. 

For rote and p laceme nt informa tion. co li : 
Greg Poland at 1708. 679·1100. 

Or fax h im a note at (708) 679·5926. 

Ram Analysis Steel Design Software • 
No .... . f{ct SBF.A.\ I b~ Ram Anal~"I' rm· unl~ JUti Full featured 

compo..lte non-romptll-Ilt' !'Ing-It' ),(oam dl·~lgn and on31)'I11' lin" art' fLRFD 
or A....",O I. Easy ·to-U!tf' with WmdQ'oul grllphu:al lnlt'rfac-e . Jo·ull 00 da) monel 
oo('k guarantee 

AJ IKl a \·ailablc. lhe RAMSTEEL Integrntt.>d Slructunll Son"urt' Sy"l.em. 
Fully IntegTaled onnlYfl is. de!l"lgJI and droning of .tl't·j t)(tam. JOlsl~ . 
colum n!!. SInd bU.'Ieplal('s. 

Ram AnalysIs 
5315 Avenlda Encinas. Suite M. Carlsbad, CA 92008 

Phone: 8001726-7789 
Fax orders : 619/431 -5214 
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A ISC Software "."" ... "" .. "" .. ""." """."".""".",, 31 
AISC Volume II Connections" .. " .... "" •. " ... " .. , 27 

N icholas j , Bouras " """ , .. ", .. ,, " ' .. ' .. " "." " .. ,,""" CII 

CDS ",,, ,, .. ,, ,, ,, .. ,, ,, .. ,, ,, .. ,, ,, ,, ,,,, .. ,, ,, ... ,, .. ,, ,, .. ,,,,,, .,,,, .. ,, 15 

Chaparral Sleci .. " ",,,,,,,, ,, ,, ,,,,,,,,,,,,,,,,,,, ''' " .... """" ,3 

Comeq .. "" .. """""" ... , ... " " .. "" .. "" ... ""."" .. "".""", 34 
Compulers & Structures Inc, (CSI) "."" .. " .. "".Ci V 

Design Data" .. ""."" .. "" ... "" ... , "" "."" .. ""."". 7 

b olatek" "."" .... "." ""."" ... " " .. ,,"'" '' ' '',, ... ,, ''''''' .. ''' II 

MDX "'''''''"'''''''''"., ., ... .. "" .. "" .. "".""."''''''" .. ,,,, ... 26 
M etrosoft """"""""'"." .. "" .. "",,,,, .. ,,,, .. ,,,, .. ,, ,, .... 34 

NSCC Call For Papers." .. "" .. "".""."""""". " """ ,8 

Omnitech,,,,,,,,,,, .. ,, ,, .... ,, ,, .. ,,,, .. ,,""""",, .. ,,,, .. ,,"" '" 18 

Prile Bridge Competition Enlry Form"""",,20-2 1 

RISA Technologies"""."""""""",,,.,,,,,,,, .. ,,,,.,,,, .. 18 
Research Engineers .... .. ...................................... .... . 5 
Richards and onnover (Richcon) ................. 2.C; 

51anChem (Albj) ".""" .. " ... "" .. "".", ... " ... "" .. "".,,' 38 
Steel j oi,t Insti tule." ",,, ,, ... ,, ,, .. ,,,,.,, ,,.,,,,,,,,,,,,,, ... CIII 

Siructural Sonware Co, "" .. "" .. """"" .. " ,, ..... " ,," 24 

Max Weic;~ .. .. ..... .. .... ...... ...... .. ............................. 30 

Whilefab .. "" ... " ... .. " ... ""."" .. "" .. " ... "" .. " " .. """",. 26 

COMING IN JULY: 
Low-Rise a nd Long-Spa n Steel S tructures 
Structura l Shope Prod ucers Index 
Structural Engineering Software 

COMING IN AUGUST 
Archll.cctural Exposed Steel 
Annual Review of New Products 

OMING IN SEPTEMBER: 

• 

Resid~n tial and Hotel Const ruction 
Bridge Expa nsion Systems a nd Beari ngs • 



' .... 
'D 
c.-
D 

1' J ADVERTISEMENT 

.steel Joists Make It Easier 
To Build Well For Less 
To make building design more efficient, the Steel 
Joist Institute has provided three new tools: a com­
puter diskette to determine vibration characteristics, 
the SJI60-Year Steel Joist Manual, and a Catalogue 
of Standard Specifications and Load Tables. 

The Steel Joist Institute (SJI) has 
created a computer program to assist the 
qualified professional engineer in 
determining probable vibration charac­
teristics of floor systems using open web 
steel joists. This program is designed for 
use in conjunction with the institute's 
Technical Digest #5 "Vibration of Steel 
Joist-Concrete Slab Floors." 

This program allows the designer to 
calculate swiftly and easily the frequency 
and amplitude resulting from transient 
vibration caused by human activity on a 
joist-concrete floor. The " what if? " 
scenario-variations in slab thickness, 
concrete strength, joist size. Joist spac­
ing, floor decking, live and dead loads, 
span lengths-can be accomplished in 

.-----------n-r--:----, seconds. 
The program is user friendly, 

can handle spans up to 100 ft. 
and can accomplish in seconds 
calculations that previously 
required several hours. It is avail­
able on 5 V. and 3V2-in. disks 
and is IBM PC compatible. A 
comprehensive user's manual is 
included. 

Long·apan Joists provide broad, 
column·',_ •• pan ••• llke 
the .anctuary of this Charlotte, 
N.C. , church. 

The SJI 60-Year Steel Joist Manual is 
also now available. The new, 318-page 
60-Year Manual replaces the 50-Year 
Digest and features 98 more pages of 
information. The practical section in the 
Manual is designed to aid the profes­
sional by listing four helpful categories: 
• The various building documents 

required and what use they can be. 
• Building site information and equipment 

needed. 
• Step-by-step investigative procedures. 
• Time-saving data for use when analyz­

ing existing structures. 
Another helpful reference that's now 

available is the SJI 1992 Catalogue of 
Specifications and Load Tables. All of the 
1992 revisions are prominently listed so 
that specifiers can review these changes 
quickly and easily. 

The section of fire-resistive assem­
blies has been expanded and completely 
revised. It lists the requisite criteria for 
using K-series joists in an assembly and 
includes a simple. five-step procedure for 
selecting the proper and most economi­
cal joist. In addition, the catalogue 
contains over 75 floor and roof assem­
blies listed in an easy to use chart for 
quick reference, with specific UL designa­
tions for r .. e ratings from one to four hours. 

Last year, Underwriters Laboratories, 
Inc. increased the allowable design stress 
of fire-rated steel Joists by 36% for floors 
and 18% for roofs. The allowable tensile 
stress of joists used in most fire-rated 
assemblies has been increased to 30,000 
psi for floors and 26,000 psi for roofs, as 
compared with the previous maximum 
stress level of 22 ,000 psi. The new stan­
dards now make it more economical to 
achieve desired fire resistance ratings 
without added expense for heavier joists. 

For information contact the Steel 
Joist Institute, 1205 48th Ave. North, 
Myrtie Beach, SC 29577. 

Steel Joist Institute Members: 
Canam Steel Corp. 
Delong's Inc. 
East Coast Steel 
Gooder-Henrichsen 
John W. Hancock, Jr., Inc. 
The New Coiumbia Joist Co. 
Owen Joist Corp. 
Quincy Joist Co. 
SMI Joist Co.-A Commercial Metals Co. 
Socar Inc. 
Valley Joist Div.lEBSCO Industries 
Vulcraft Div.lNucor Corp. 

St •• IJolau, at •• 1 gird.,. and st •• _ deck 
make shopping center construction 
f •• t and economical. 
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