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UNITED STEEL DECK, INC. DECK DESIGN 

No. 
DATA SHEET 

10 
2" Bridge Form 

(Stay In Place Steel Forms) 

0 • , 
~ - , 

1< pitch 1 
6: 7;8/~ 12 

() a 
<> 

." 

(Also available in 5'12", 6'12 " + 7'12 " pitches) 

y 

y 3 2 
Concrete Volume = 12 + Cv, Ft. I Ft. 

(2" x 12" nol shown) 

TABLE OF MAXIMUM (SINGLE) SPANS IN FEET 

Y, Concrete Topping 

Profile <?a 5" 5.5" 6" 6.5" I 7" 7.5" 8" 8.5" 9" 9.5" to" 
22 6.14 6.14 6.08 5.95 ' 5.83 5.72 5.61 5.51 5.42 5.33 5.24 

2" x 6" 20 6.65 6.65 I 6.65 6.65 ~ 6.52 6.40 ~. ~~ 6.18 6.07 5.98 
Cv = 0.0833 18 7.46 7.46 j 7.46 7.46 7.46 7.46 7.46 7.46 7.35 7.23 7.12 

16 7.95 7.95 7.95 7.95 7.95 7.95 7.95 I 7.95 7.86 7.77 7.68 
22 5.88 5.87 1 5.74 5.62 5.50 5.40 5.30 5.20 5.11 

I 
5.02 4.94 

2" x 7" 20 6.39 6-:39 6.39 739 6.30 6.18 6.06 5.95 5.85 5.75 5.66 
Cv = 0.0714 18 7.22 7.22 7.22 7.22 7.22 7.22 7.22 7.22 r-. 7 .13 7.01 ~ 16 7.87 

I 
7.87 7.87 7.87 7.87 7.87 7.87 7.87 7.71 7.81 7.63 

22 5.65 5.55 J 5.43 5.31 
t 

5.20 5.10 5.00 4.91 4.82 4.74 4.66 
2" x 8" 20 6.15 6.15 6.15 6.09 5.97 I 5.85 5.74 5.64 5.54 5.44 5.35 

Cv = 0.0625 18 6.97 6.97 6.97 6.97 697 s'N"" 6.97 6.90 6.78 6~~ 6.56 
16 7.69 769 7.69 7.69 7.69 7.69 7.69 7.69 7.65 7.56 7.45 
22 6.03 6.03 5.91 5.78 5.66 I 5.55 5.45 5.35 5.26 5.17 5.09 

2" x 12" 20 6.54 6.54 6.54 6.54 6.49 6.36 6.24 6.13 1-~02 _ 5.92 5.82 
Cv = 0.0764 18 7.28 7.28 7.28 7.28 "'728 7.28 7.28- r-7.28 7.19 7.08 6.97 

16 7.79 7.79 7.79 7.79 7.79 I 7.79 7.79 7.79 7.72 7.63 754 

1. Maximum spans are based on USFHA loading 
a. construction load = 50 psf : minimum deflection load = 120 psf. 

2. Allowable deflection = the least of 1/180 or 0.5". 0 
3. Allowable deck stress = 29 ksi. 
4. Concrete weight taken at 145 pcf ; deck and rebars estimated at 5 psf. 
5. Deck Span is usually edge to edge of stringers less 2" 
6. For some states the slab design depth is Y: for others the slab design depth is measured from the 

centroid of the form - - estimate this as Y + 1 ". 

'J-",,-=~NICHOLAS I. BOURAS INC. 
PO BO X 662. 475 SPRINGIIEI D Avr , 
SUMMIT, NI W IERSLY 0 790 1120 11 2 771 6 17 

- --. 



• 

PIP's Iron Works I not an industry giant. It's 
an "average" SIZe fabncat r, a lot like many of tru tural 
Software's customers. These customer not only 
want specialized software, they want, to quote Tom 
Benson, " oftware that does what you need It to
make you money. 

'~fter only a day and a half of instruction. I was 
able to detail a major project. Done by hand, Instead 
of computer, the project would have required an 
entire crew. When one man Can easily do the work of 
many, It saves time and money. Enough money to 
repay my Investment In SIX months, rather than the 
one to two years it usually takes." 

• Whether you buy a software/hardware package -

as PIP' Iron Works did - or just the software, you' ll 
give your company a hardworking partner. A partner 
made even bener because it's backed by the expertise 
and support of Structural Software profe lonals. 

If you'd like to learn more about h w our detailing, 
multlng, nesting and other job specific software 
can benefit your company, please write: tructural 
Software. PO Box 19220, 5012 Plantation Rd. E, 
Roanoke. VA 24019-1022. Or call (703) 362-9118. 

] 'f-f.}! tructu~1 - Software Compon) 
................. c.. P.O. Box 19220 

Ruam.1ke, VlrgmlJ 
24019-1022 
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If an S 1.800 base price seems too low for advanCed 
fiMe element analYSIs and deSign software. you can 
always spend ten times more on a competitive pro· 
gram. But lOOk what you'" be mlssmg 
• The wortd's most powertul and versatile 2·0 and 

3·0 desktop frnlte element analYSIs system. 
• Graphics capabilities only available In far more 

expensIve programs. 
• SEDII A state· of-the· art. mteract,ve and menu

dnven preplOCessor offered by SCADA at no extra 
charge, and unlike anything attempted by any 
other FEA developer 

• Plus the ability to add, for $1,000 more, either 
concrete or steel deSign capabilities mcludlng 
AISCs latest Load ReSistance Factor Design 
(LRFO) Coee 

....•.. _ ... _ ... _._--

AMERICAN COMPUTERS & ENGfNEERS 
11726 Sa., VIcente Btvd, SlJlte 212. 

los Angeles, CA g()()49 
Tel (213) 820-8998 .," 493,0363 ACE", 

A GRAPHIC 
EXAMPLE 
OF WHAT 
SEPARATES 

3 FROM 
PROGRAMS 
COStING 

TIMES 
ASMUOI. 

Taken as a whole. SCADA represents the hnest 
mtegrated deSign and analysis software available 
toeay. SCADA's mtegrated moeular confrguralion 
makes If Ihe only program thai can grow wrthovl any 
change to ItS architecture Add fiat-slab or shear·wall 
design - even buckling and nonlinear capabilities 
Whether you're a big organization deslgnrng some of 
toeay's largesl slrucfures, or a smaller firm wllh Slm· 
pier requirements, you'lI find SCADA adapts easlty to 
the prolects at hand 

SCADA is available exclusively through Amencan 
Computers & Engineers For a blOChure detailing the 
full scope of ItS capabilities, Simply contact us at the 
address below And prove to yoursell that a powertul 
englneenng program needn't come With an over
powenng pnce 



SEVENTEEN STATE 
STREET • 
A Masterpiece in Steel 
by Carlos Dobryn 

6 

At the southernmost tiP of Manhattan 
this enViable Seventeen State Street 

site presented the owner and the design 
team with a unique set of design chal
lenges and opportunilies Because of ItS 
unobstructed views of historic Battery 
Park_ New York Harbor and the Statue of 
Liberty beyond the archllect had to pro
duce a bUltdlng to relate to liS surround
Ings open up to the panorama and com
ply with zoning and programmatic 
reqUirements And accomplish all thiS 
within constraints Imposed by a senSlllve 
wind climate and a limited constructl?_ 
budget The deSign team Including trw 
owner set about to conquer these obsta 
ctes and within the context of a commit· 
ment to excellence. produced an eco
nomically feaslbte bUltdlng that takes full 
advantage of ItS surroundings a bUilding 
that retates to the city In the background 
and one that can be conSidered a true 
exhlblllOn of contemporary deSign In 
structural steel. 

The Probtem 
Overall optimization was the code word 
ThiS tall stender structure . 42 stories high 
and nearty 600 II tall had to be deSigned to 
Withstand one of the most severe Wind cli
mate areas of Manhattan. The structural 
solutions were IImlled by the foglcal need 
to prOVide maximum. column-free open 
areas and reasonable unobstructed views 
of the New York Harbor FteXlbllity of use 
was Important and the needs of ali diSCI· 
pllnes had to be respected With the com
mon goat of prodUCing a high quality 
bUltdlng of developing and realiZing the 
full potential of the Slle and of achieVing all 
thiS at a cost compatible With the econom
IC realities of the prolect The Infrastructure 
was complicated by the need to root 
bUilding Into the Manhattan rock Within a 
crowded enVIronment of eXist ing old foun
dations 

MODERN STEEL CONSTRUCTION 



The Solution 
Alter a number 01 comparative system 

• 

studies It was apparent Ihat structural 
steel had the advantage In lerms of overall 
economy and responsiveness to the pro
grammatic needs of the prolect. A higher 
mass density bUilding would not have 
solved the need for rock anchorage and 
would have resulted tn severe economic 
and programmatic penalties 

Once Ihe matenal had been selected 
the search for an effiCient system started 
In earnest The bUilding shape- a quarter 
of a CIrcle and the off-center location of 
the core presented both special problems 
and opportunities It was obVIOUS the solu
lion would have to recognIZe and develop 
the full potential ability of gravity load sys
tems to perform at maximum effiCiency 
under laleralload forces TorSional forces 
due to bUilding shape. stiffness center lo
cation and 10 some degree to mode cou
pling demanded a perimeter system. Tube 
core braCing was essential and shear lag 
would have to be kept to a minimum. ThiS 
led to a structural system that IS a combi
nation of structural steel bundled braced 
core lubes and coupled perimeter frames 
linked by an outrigger space truss roof 
structure ThiS coupling mobilizes the 

• 

Wind reserve strength of every column In 
the bUilding The excellence of the solution 
was eVidenced by the analYSIS results In
dicating high performance. low cost and 
responsiveness to deSign constraints 

Number 4 1988 

Momenllrames 

Curved 1___ ----< 
moment, : : 
frame' , R'I: , , ~, , , , 

Braa;~ ----: 
~ 
\..Wl4 series 

OOltt-up 

Shape 01 bUIlding led to structural steel 
design ReqUIred spandrel condItions 
on radIUS were more eaSily constructed 
of steel Also. forming around corners 
could be done In fabrication shop_ 

Structural Features 
The floor system IS composite deck, com
posite beam construction, Interior col· 
umns are the Wide-flange W 14 senes Wllh 
corresponding bUilt-up shapes In the low
er floors Largest columns have plates 6 5 
In thick and weighing up to 1.400 Ibs., fl 
Extenor columns are Ihe Wide-flange W 18 
senes along the curved face of the W24 
senes along the flat faces with corre
sponding bUilt-up shapes where reqUired 
Spandrel beams are W27 to W33 rolled 
shapes The lateral load-reslsling system 
IS penmeter momenHeslstlng frames and 
bundled braced core tubes coupled by a 
space frame hat truss Diagonals are dou
ble-angie members 

Field bolting was the preferred connec
tion method 10 reduce cost and speed up 
conslruclion, With field welding kept to an 
absolute minimum Two types of bolts 
were used on the lob l-In dla A490-F for 
column splices. moment connections 
Wind braCing and girders and '/s·ln dla 
A325-N snug-tight for beam-to-beam con
nections Seventeen State Street Tower IS 
the first bUi lding In New York City to take 
advantage of the new provIsion In the Re· 
search CounCIl's speCIfication allOWing 
hlgh-strenglh bolts 10 be used In beanng 
Without being fully tightened The stlpula
lion of a baSIC lob bolt Size and a different 
size and grade for the snug-tight A325-N 
bolts was an essential lactor In the suc
cess of Ihe Installation as eVidenced by 

the results of the quality control Inspection 
program 

Foundations Rock-solid 
Good rock was available but at variable 
depths A study ,nd,cated the most SUit
able loundatlon system should be a com
b,nal,on 01 steel piles and piers to rock All 
malor columns are on piers to rock. A 
number 01 columns were sublect to upilit 
under ultimate Wind conditIOns and there
lore they were anchored to the rock With 
high-strength. post· tenSioned anchors A 
unique procedure was devetoped to aVOid 
erectfon problems Inherent '" threading 
these bars through the uplilt baseplate as
semblies. Alter expoSing and prepanng 
the rock at the base 01 the piers holes lor 
anchors were drilled and anchors Installed 
With their ends grouted Into the rock The 
concrete pier was poured part of the way 
up, al which point a Simple steel falsework 
was Installed and leveled The column, 
With Its baseplate assembly and anchor 
bars hanging down. was Ihen set and the 
rest 01 the pier poured to ItS IInal elevation 
The rock anchors were then pas Hen· 
sloned to anchor the pier to the rock and 
IInally the column baseplate was grouted 
ThiS procedure proved extremely Simple 
and was completed In a short period 01 
time. 

Seventeen State Street scheduled to 
open In early 1988. has already been 
ludged one of the most successlul bUild
Ings In downtown Manhattan The combi
nation 01 an Imaginative deSign team and 
a knowledgeable owner produced a true 
masterpiece 01 contemporary engineering 
In structural steel OptimIZation strategies 
and techniques In the deSign. labrlcatlon 
and erection of the steel structure were 
merged and coupled With the optimization 
needs of the other diSCiplines to produce 
what has been called' the crystallization of 
20th century structural steel engineering 
and architectural deSign CJ 

Archftect 
Emery-Roth & Sons 

Structural Engineer 
D,Slmone Caplin & ASSOCiates 

General Contractorl 
Construction Manager 
Lehrer McGovern Bov,s Inc 

Steel FabricatorlErector 
Steel Structures 

Owner 
William Kaufman. and 
JMB Really Ch,cago 

Carlos Dobryn IS prOject manager tor DISimone 
Caplin & ASSOCIates, New York. New York 
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ALL THE Sf EEL FABRICATORS 
WHO'VE 'fESIED SIEELCAD II 

HAVE ONE THING IN COMMON 

THEY BOUGHT IT. 

STEELCADII 
b I t:1:::L.L.AU II 

Our 
Software Details 

For the Best 
in America 

Penin Lawrence Ltd. · 550 Alden Rd., Suite 201, Markham, Ontario LJR 6A8 • (416) 479-0399 • 
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GMF ROBOTICS 
CORPORATION 
Moving into the 21 st Century-with Steel 
by Gerd W. Hartung 

The GMF Robotics World Headquarters 
and Technology Development Cenler 

IS one of the cornerstones of the rapidly 
developing billion-dollar Oakland Tech
nology Park In the Detroit suburb of Au
burn Hills GMF RobotiCS Corporation IS a 
lOlnt venture company created by General 
Motors Corporation and Fanuc LTD of Ja-

APan to research. develop. manufacture 
_ and sell advanced automation and robot-

les equipment. It IS a progressive com· 
pany With a management philosophy 
based on close working retatlonshlps 
among all employee groups In keeping 
With this philosophy, a single . multi-area 
complex was needed to Integrate the 
showplace corporate headquarters With 
state-of-the-art research and develop
ment areas Including manufactuflng fa
Cilities and a training center 

DeSign and planning elements unite to create natural blendmg of bulldmg and enVironment 

• 
Number 4 1988 

Desfgn Parameters 
The profect architect, engineer had the re
sponsibility to devetop and deliver a de
sign Incorporating a vaflety of concepts 
which would combine to achieve a phys
Ical manifestation of GMF RobotiCS diS
tinctive corporate ph,fosophy These con
cepts required the bUildings ultimate 
Image be established With the first phase. 
although expansion was anticipated regu-

9 



< 

" 0:. . .. 

... '.r -. ..... 
_ .. "....1 .. 

. ----.... _---
, ... .. 0:. • • • 

.. , ~ 
• _ ... . _c, 

/~ 
. .... . .... It. 

. .... It. 

-
ElevatIOn/pian detarls of column poa Catwalk, traversmg Technology Development Center, overlooks temporary engmeermg 

stations (at r) and flO/shed product area (f.) 

STRUCTURAL DESIGN 
USING 

LOTUS 1-2-3® + ENERCALC™ 

u~ I OT\..iS 1-2·3· as your per;onal \ (rucrural dc~lgncr Your S795. 
26 program " library'· supplies dc.)lgn & anal)sl) In lolecl. tImber. 
retaining .... af!.!.. cQn(:rele. masonry and Ciln perform StnK'fU ral 

anal),,~ 

Fore .... ard thln"ln! engll'l«r.. .... 111 reall/.e thlli 'iOftlllMC IS REQLIRl:D 
MATI RIAL In lOda} 'H'ornpctaIlH: dcsignoffi«. and our nation .... Kk 
u-.cr\, are a\allable a.~ Impanlal re ferences Rece lH~ our brochurc Of 

dcmon~tratKKl pacl.a./!e\ by contacllng 

].432 Via Oporto 207 
Newport Such. CA 92663 • 71 .... 72)..()295 

larly Offices and technical development 
areas had to be consistent In appearance 
while fleXibility and multiple use of space. 
was essential for effecllve functioning 

Making use of the extraordinary natural 
vlslas within the heavily wooded site was 
very Important Maximum retentIOn of 
trees and respect for the adjacent land 
was essential GMF Insisted the new faCili
ty express the best Image of their pro
ducts. although It was not to be extrava
ganl or ostentatious The desire was to 
reflect an Image of a cost-conSCIOus. qual
Ity company 

Successful Integration of these reqUIre
ments resulted In an approximately 
320000-sq. ft complex of four disparate 
bUilding types Technology Development 
Cenler. office and administration areas. 
spine and anCillary structures The former 
three have been completed uSing ap
proximately t .820 tons of AS72-S0 and 
A36 steel for support The anCillary struc
tures are designed and will be construct
ed In subsequent phases 

Structured Amenities 
The Technology Development Center IS 
the heart of the complex The framework IS 
exposed structural steel. except for flre
protected columns BUilt to a 50-It x 50-It 
column grid. It offers few lateral con- . 
stralnts To prOVide the maximum fleXIbility 
desired by the owner, vertical braces were 
not used Instead. lateral stability IS pro-

MODERN STEEL CONSTRUCTION 
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CALL FOR PAPERS 

Nashville, Tennessee 

June 21-24, 1989 
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1989 NATIONAL STEEL CONSTRUCTION CONFERENCE 

Opryland Hotel 

Nashville, Tennessee 

June 21-24, 1989 
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ffUS5eS are c;ontIteC.1S<1 IfJlO ~" 
pods In structural steel frame of TOC 

vlded by moment frames A suspended 
catwalk exlends Ihroughoul Ihe Cenler, 

• 
providing VISitorS and staff with a blrd's· 
eye view of both work 10 progress and fin
Ished products 

• 

The bUilding perimeter has extensive 
glaZing along Ihe wooded 'nature Side as 
well as al the main circulation spine Em
ployee morale stays at a high level In an 
open. well-lighted work enwonment. Con
ventional windows would lose valuable 
natural light to teams working away from 
the pellmeter of thiS 250·ft x 450-ft area 
Therefore. extensive skylighling ensures a 
liberal amount of lighting Each bay has a 
t2·ftx t2-ft skylight. positioned on a 35-
ft x 35-ft exposed steel pyramidal base 
The bases sloped surfaces have a white 
coaling which reflects and diffuses avail
able light DUling pellods of low natural 
light. artifiCial up-lighting IS reflected from 
these bases The result IS a shadowless 
Inviting open and well-lighted floor space 
Neither ducts nor pipes penetrate these 
pyramids 

Column Pod 
Integrating the structural reqUirements 
and the desired mechanical and electllcal 
paths resulted In a two-way moment frame 
to support gravity and Wind loads The 
normal approach of columns and support 
trusses In both directions parallel to the 
column axes was Investlgated ThiS ere· 
ated some Interference concerns, which 

Number 4 1988 



Prototype robots ,n I ne lor testing In Technology Development Center 

were compounded by the addltlonat clear
ance requirements for the skylight support 
members Interference problems for me
chanical and electrical system distribution 
could have been minimIZed by Introduc
Ing columns at each corner of the skylight 
This Idea was not pursued because II se
verely restricted the reoulred flexibility of 
the floor space 

Instead, a column 'pod" was devel
oped Outrigger trusses, short and deep, 
extend 15 ft from the columns They are 
aligned at 45' In the hOrizontal plane from 
the column axes These skewed trusses 
termlnale at the pyramid corners The re
sult IS a column with an effective t 5-
ft x 15-ft x 5-ft rigid box top. The skylight 
supports are framed at these pOints Into 
the skewed trusses ExtenSive use of In
house. computer-aided analysIs and de
sign checked deSign and clearance re
qUIrements Ducts up to 39 In. dla can 
now be accommodated for either a 
straight run or a 90' turn within the pod 
area 

Economical Solutions 
The office and administration areas fea
ture standard nuts-and-bolts steel con
struCllon- a composite deck and com
posite beams Columns are spaced on an 
economical 25-ft x 25-ft grid to comple
ment the Technology Center s 50-ft pat
tern . Cellular deck provides for the dlstrl-

12 

but Ion 01 electrical power and services 
Ducl shafts are located within Circular ma
sonry cores at the extremities and shear 
walls within these cores provide lateral 
stability Locating these cores outside the 
office areas ensures utmost flexlblilly. 

The BOO-ft long curved spine IS the de
sign focus of thiS prolect Its sweep of di
agonally Intersecllng frames hugs the 
western edge of the Technology Develop
ment Center Exposed steel tubes were 
used In the construction of the frames 
Four diagonals Intersect at the ridge In the 
center of the spine. Continuity was re
qUIred Simplicity of deSign, bolh architec
tural and structural led to an economical 
solution: a hub, hexagonal In plan , which 
permitted the tubes to fit at right angles 
Welding finished the assembly to create a 
frame with structural continuIty and aes
thetiC deSign 

Future development of the ancillary 
structures · cafeteria technical training 
center, boardroom and markeling presen
tation room - will use the spine as a 
springboard The fransllional areas be
tween the rectangular technical spaces 
and the curved linear spine are planned 
green spaces - Informal meeting and 
braInstorming areas 

Steel the Logical Choice 
Steel was. by far the most logical chOice 

Steel members Irame diStinctive 
curved circulation spine. 

• 

for the GMF RobotiCS headquarters The 
Technology Development Center with ItS 
high bay and long span , has a structur. 
support system relatively light In weight for 
the gIven £pans 

The Office and Administration areas 
benefitted from uSing extenSive composite 
action The owner received a fleXible 
structure of open-ended deSign with In
slab electrical distribution. Exposed steel 
framing became part of the architectural 
declaration of the spine- It complements 
the gentle curvature-without overpowering 
It 

Steel construction permitted the con
tractor to make use of extensive, on-site 
fabrication pnor to erection of compo
nents The Technology Development Cen
ler columns received thelf 15·ft pods on a 
1'9 rigged at the site They were then 
moved to their proper locallon Similarly, 
the 35-ft skylight bases were assembled 
before erection. 

ThiS pre-assembly resulted In econo
mies because of the proper fit and easy 
access for welding and quality control. 
And provIsions for future expansIon were 
Included with only modest cost premiums. 
The archllectlenglneer successfully deliV-
ered the GMF Headquarters complex by 
addreSSing and Incorporating each of the. 
stated deSign goals. 

The use of structural steel greatly facIli-
tated the taskl 0 
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Spme roo( plan C1eta~s 

ArchitectEnglneer 
Harley Ellington 
Pierce Vee Associates Inc 

General Contractor 
Barton·Malow Company 

Steel Fabricator 
Carter Steel & Fabricating Co 

Owner 
GMF RobotiCS Coq:x:>raloo 

Gerd W Hartung. PE IS director of structural 
and civil engmeermg for Harley Ellmgton Pierce 
Yoo Associates. Inc SouthfJeld, Mrehlgan 
P'Jush K Chowdhury. Ph 0 P E was assistant 
d"ector of structural engmeertng and lead 
structural engineer for the GMF P'OJecl An un~ 
timely death prevented him from seeing the 
completed (rUits of his labor 
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At this moment there are about 
one million tons of brand-new 
structural steel in the United 
States. 

You only want some of it. You 
should be able to get it without 
calling too many of the 162 mil
lion telephones in the U.S. It 
should always show up on sched
ule. and the price on the invoice 
should make it look like an 
invoice, not like a ransom note. 

Levinson's vision is that steel 
buying should be as easy and 
economical as buying grocer
ies- in every part of the country. 

We're not there yet, but we're 
working on it. Right now, one call 
to Levinson gives you access to 
everything in structurals, plates, 
and bars. Delivery dates are firm 
-why quote any other kind? 
-and prices are competitive, 
because Levinson buys big. 

In fact, we buy more structural 
steel each year than anyone else 
in America-which means we 
thoroughly understand the buyer's 
problems. So the next time you 
have a tall order, try the big store. 
Free Book: For a look at the future 
of steel buying, request a copy 

of Strategies for Structural Steel. 
Call or write: Dotti Bechtol , V.P. 
Adm., The Levinson Steel Com
pany, P.O. Box 1617, Pittsburgh, 
PA 15230. 

1-800-LEVINSON 

STEELS 
PlnSeURGH At. • ATLANTA GA • AUBURN MA • BETHLEHEM . PA • BIRMINGHAM . Al • CHICAGO. IL • COLUMBUS , OH • DOTHAN . AL • 
GREENVILLE , KY • KANSAS CITY, MO • MOBILE, AL • ORLANDO, FL • PORTLAND, ME • RALEIGH , Ne • ST LOUIS, MO • SEEKONK, MA • YORK , PA 
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) Steel's Flexibility 
.~---------------------------------

BECKMAN INSTITUTE 
Steel Helps Bridge the Sciences 
by John P. McCarthy 

Flexibility In structural design IS a must 
for a bUilding like the University of Illi

nOIS Beckman Institute for Advanced SCI
ence and Technology Maintaining the In
stltute's planned state-of-the-art capacity 
challenged architects and engineers. Pro-

e Vldlng for future. unplanned needs pre
sented even greater challenges. A steel 
structural system provides the perfect ma
terial to meet unexpected needs created 

e 

by future sCientifiC and technological ad
vancements 

When construction IS finished on the In
slItute, sCientists and researchers take 
over from architects and engineers. Major 
advances are expected In computing 
medical technology neuropsychology. 
molecular biology and other fields. Includ
Ing factory automallon. robotiCS and Im

proved air-traffic safety The Institute has 
two centers- a Center for Biology Behav
Ior and Cognition and a Center for Maten
als SCience. Computers and Computation 
Researchers and sCientists will attempt to 
bfldge the phYSical and biological SCI
ences On a scale comparable to no other 
InterdiSCiplinary research Institute In the 
nation Funded pflmaflly through Arnold 
o and Mabel M Beckman's $40-mIIlI0~ 
contflbutlon. the 309 OOO-sq ft . $50-mil
lion complex represents the realization of 
their lifelong dream 

Site with a History 
The Institute IS being constructed where 
U. of I 's first bUilding once stood When 
the University opened In 1868. one bUild
Ing housed all offices. departments and 
dormitory rooms ThiS main bUilding was 
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Model photo, south elevation of Beckman Institute 

almost demolished by an 1880 windstorm. 
By 1881 . the site was a vacant lot and the 
bulk of the university had relocated to the 
south end of the campus After 10 years. 
thiS lot became IllinOIS Field . and U. of "s 
baseball team opened Its spflng season 
on the field that would serve their athletic 
department for almost 95 years. 

One Building, Three Structures 
Structurally. the Instltule is three separate 
bUildings: a main block of labs and offices. 
a column-free aud,toflum and a 125-fl tall 

campanile tower Its floor system IS 3V,,-ln . 
lightweight concrete topping on 3-ln. met
al deck to provide a two-hour fire rating 
all supported by composite steel beams 
and girders 

The main block IS a three-story laborato
ry and a five-story office tied together by 
double-angled braCing members ex
pressed In the connecting atnum. Com
mon areas conference faCilities, admin
istrative areas and public spaces- are 
located In the atnum. making It the Ideal 
place for students. faculty and vIsitors to 
meet. 
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STRUCTURAL 
CONSTRUCTION 
FASTENERS 
From foundation to roof 
Haydon is your one 
source. Quality bolts to 
ASTM standards at 
competitive prices. Direct 
from the 
manufacturer. 

You 
name 
the structural anchor, bolt, 
nut or rod you need in the 
size, metal and finish you 
want. Either we have it in our 
large inventory, or we can 
make it for you in a hurry. 
We've been known for quality 
and fast service since 1864. 
And, we'll quote prices and 
give details right over the 
phone. Try us. Call : 

(215) 537-8700 

HAYDON BOLTS, Inc. 

\6 

Adams Ave. & Unity St . 
Philadelphia. PA 19124 
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Steel construction 01 arflurn root members 

A 200·seal aud,IOrlum allhe west end of 
the Ilrst floor reqUIred a column· free space 
below three floors of offices Several 
schemes were lnvestlgated. mcludlng 
hanging Ihe second floor from above or 
providing a large transfer girder al the 
second floor to support Ihe floors above 
The framing system used was to free-span 
all the floors In the auditOrium area and 
use ngld moment-reSISting frames to re
SiSt lateral loads To reduce the pondlng 
effect. beams were cambered Long 
spans were Invesllgated for Vibrations 
which were of concern especially In Ihe 
labs 

The Ihlrd structure. a t 25·fI lall campa
mle tower. houses main conference rooms 
The roof IS crowned With a 19-fI square 
glazed cap IIghled from Within at night 10 
produce a beacon effect Benealh the 
lighted cap IS a Iwo-story. glass-walled 
conference room. Located at the north 
end of Ihe campus aXIs. Ihe lower IS the 
most dramatic architectural element of the 
proJect. 

The lower and connecting bridge are 
separated from Ihe main block by an ex
pansion JOint The base of the lower. which 
spans the ceremonial entrance. conSists 
of four massive concrele columns extend
Ing to the second· floor level A braced 
steel frame extends above this Like most 

of the bUilding the braCing IS expose. 
and Will provide an exciting architectural 
element particularly for the large confer. 
ence room at the top floor 

Structural Challenges 
The connecting bridge of the tower pro
Vided structural challenges because It 
acts as a large sail to produce conSIder· 
able torSion In the tube-shaped tower 
Also. the roof of the bndge could not be 
picked up by the tower because of eleva
tion differences and curtalnwall reqUire· 
ments This meant a post had to be added 
al the fourlh floor. Ihrough the fifth floor. to 
prOVide lateral restraint and support the 
bndge roof 

The atnum roof also presented chal
lenges In the atnum. which diVides labo· 
ratones from offices and prOVides natural 
lighting through three 34·ft by 60-ft sky· 
lights , the reqUIred ·clean " look was 
prOVided by conitnuous. exposed steel 
tubing Care was needed In deSign. fabrl
calton and detailing of the skylight sup· 
ports because pOSSible damage from 
snow dnlling was of conSiderable can· 
cern. The differential bUilding elevations . 
and the "bathtub" effect produced by the 
skylight configuration reqUired a high· 
deSign snow load A snow accumulation 
test was performed which Indicated the 
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Photo of model from northeast 

•
atrlum roof could experience snow drifts of 
over 7'1 It Long clear spans, high loads 
and rigid-frame design called for large 

• 

20-ln by 8-10 steel tube seClions Fleld
welded connections provide a clean look
Ing struclural syslem 

The curved roof covering Ihe lab pre
senled addllional problems to structural 
engineers The ooglnal design concepl 
called lor glfders to be bent to a radiUS of 
about 80 It But the steel fabricator lelt It 
would be more cost-effective to provide 
stralghl beam segments and vary Ihe 
beam and JOiSt conneclion heights to pro
Vide the requlfed curvature at Ihe metal 
roof deck. Unfortunately this change com
plicated the Iramlng at Ihe Intersecl lon 01 

the curved pertlon and the dormers The 
resulting conneclion bracket was skewed 
and tWlsled to meet with beams which 
were benl 10 approximate Ihe malhemat
Ical curvature of the roof s Interseclion with 
the plane of the dormer roof 

Unique Compl/cations 
The Institutes north half IS devoled to so
phisticated research laboratOries which 
requlfe large quantities 01 piped gases 
and liquids Conditioned alf IS also a con
stant reqUIrement The entlfe mechanical 
dlslrlbullon syslem had to lit Inlo the cell-
109 and additional space had 10 be made 
available lor future growth These me-

Number 4 I 1988 

21 Years of Software 
Development & Support. .... 

I'" ~ 

"'" ~ 
111 ... • • 
ttll" 
IIIUI' 

lilt' 

"'HI' "I"' " nl
' ,,,. !'~ 

'" ' 10" '/1"-

..... -.... ~ 

..... 
'. 10' ~ 

.. .. 
.... 
, ... ..... ..... ..... · ...... ...... 

· ...... 
,~ ul. 

"'''''' I' 'II'" · ., III.' I"".' ·' ft!·, 
•• t" .... , ..... 
.. ~ : 

" . 
: . . . 

Buy All Your Software from 
the Professionals. 

* general structural analysis * concrete beam, column, slab, shearwall and 
frame design * post·tensioned frame design * steel beam, column, truss and frame design * foundation and timber analysis and design 

* CAD software and details 

* Job costing and billing software 
* Macintosh software now available! 

,-----------------------, 
I ~AEM~I Please send more Information. COMPANY ' I 
I STREET ADDRESS: I 
I ZIP: PHONE ( I 
I I 21 \VIOS IN ENGINEE~NG SOfTWAA£ I 
I Structural Analysis Inc. I 

301 W, Camino Gardens Blvd" BOCa Rolon , FL 33432 (407) 392-6597 
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GIVE MOST 

But not Vulcraft. We saw it as one of our greatest challenges ever. Because 
we not only suppued steel joists and joist girders for the project, we also helped 
design the framing system so that only limited structural damage could be ex-
peeted from an earthquake measuring up to 7.5 on the Richter scale. 



FROM 
IESTHE 

That was essential because the building, which was constructed for Evans 
& Sutherland Computer Corporation, is located within a mile of the Wasatch 
Fault in Salt lake City. What's more, Evans & Sutherland is a leading designer 
of special-purpose digital computers, software systems and display devices 

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

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

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

So whether you need Vulcraft's The~mmcha.ea ·lrueudaDOn·~""",,",· 
h 1 b ild· fr maiar.!ru,"u:Ioads. Theyal.!o.!/JOCIfial \Iwlc.aft,..;JOOl' e p to protect your u mg om andJOOlll'rdrnp,thebuJdmg 

earthquakes or you want to stay out of the hole when it comes to 
construction costs, contact any of the plants WLCRAFT 
listed below. Or see Sweet's05100NUL. ADI""" <fI\"..".~ 
PO Box6.J7. BnghamCIl)', UT84lJ21ll1l734-9433; PO Box F-2. Florma.SCml2 Cl/662-QJ8I; PO. Box 169, limlUyne. AL.J5%7 
JJV!l45-24C<l PO Box 186. Gmpdand, TX 758444OO1687-4665;PO Box59. Nor#k. NE68701402I644-BlCO, PO Box IUXlStkdN 
46785 2191337-5411 A,dum Erbch-Romi'Vl" Ardu"", AIASlruauml Eng,""" , Rro.deyE"Il'"""&A=",,, Inc , GcnemICoolraaor 
The&mJym Corpomoon. s.,; fubnawr D&H s..JSuppIy.lnc; s.,; Em:t>r s..J M E-..., Inc: 



Steel roof frammg. looking toward campamle tower Closeup of campamle lower 

chanlcal constraints dictated a 16-ft floor
to-floor dimension 

around the building Because the bUilding 
perimeter steps out 2 ft every two bays . the 
exterior spandrel girder was picked up by 
a relallvely shallow beam sec lion The 
spandrel girder which was dropped I ft , 
Intersected below the beam which was not 
dropped A 3-ft long piece of Wide flange 
was welded to the shallow beam to create 
a deep web sectIon tor Ihe connecflon 

The attiC floor which provides a fire rat
Ing above occupied spaces. was set 15 ft 
above the finished floor ThiS was ade
quate for the office Side. but did not work 
lor the lab section. The solution was to 
hold the lab's center bay to 16 ft and slope 
the outer bays I ft to match parapet details 
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COLUMN FABRICATORS & 
PREFAB BUILDING & OVERHEAD DOOR 

MANUFACTURERS 

VERNET TWtN-HEAD, HYDRAULtC PUNCHING LINE 

with automatic feed . 
For beams, channels, angles. 

Low price. 

Also: 3-press & 5-press Punch/ Driillines. 

VERNET 
ECONOMICAL CLIP-ANGLE LINE 

Capacities up to 6 x 6 x 1/ 2" angle. 

Single-cut. No-slug-loss. 

GEKA HYDRAULIC IRONWORKERS 
Features: Cuts angles square & on mitre, no-slug-loss, easy blade 
gap & gib adjustment, separate bar shear section, movable electric 
foot pedal operation for all functions, support & mitre table. Easily 
added options: press brake attachment, gauging tables. blades for 
beams & channels, manual & electric length gauges, pipe notcher, 
oversize punching attachment, V-notcher in coper section. 

~~~~~~i~~;:;I:~rcom 3 x 3 x 5/16" to 8 x 8 x 3/4" & punching from 

Computers Will be used extensively at 
the Inslltute. so most 01 the bUilding has a 
raised access floor To Insure handicap 
acceSSibility, the floor slab was dropped. 
In to provide a completely level surfac 
The of lice floor was relallvely easy to de
sign because the entire floor was de
pressed , with only a small account of con
crete 1111 required The lab had only limited 
portions 01 floor area which needed ac
cess floor Typically, an enllre bay was 
dropped with the concrete fill used at cor
ridors Complications arose when the de
pressed floor extended beyond the girder. 
cutllng Into the beam on the other Side A 
large cope was reqUIred with a web exten
Sion welded on below the flange to pro
Vide suffiCient shear area Stiffener plates 
at the top of the cope proVided the flexural 
capacity at the reduced section. AISC 's 
publication, Engmeenng for Steel Con
s/ruction, was used extensively In deSlgn-
In9 these and other unusual connections 

Also . on the lab Side 01 the bUilding , de
pressions were reqUIred under envIron
mental research rooms Sleel framing 
made these Isolated depreSSions ex
tremely easy to detail. accommodating all 
conditions 

The permanence 01 the Beckman Insti
tute as a world-class research faCility Will 
be a trrbute to team members' hard work . 
and careful planning. Fast-track schedul-
Ing and budgetary conslralnts added diffi-
culty to an al'eady complex task The use 
ot structural steel permitted Simple and 
economical solutions to many 01 these dlf
Ilculties 

Not only did the project come Within 
budget. It also IS several months ahead 01 
schedule 

Architect/Engineer 
Smith. Hinchman & Grylls ASSOCiates Inc 
DetrOit . Michigan 

Construction Manager 
Turner Construction 
ChIcago. illinOIS 

Steel Fabricator 
Zark Josephs Fabricators. Inc 
Stoughton. Wisconsin 

Owner 
UnIversity of illinOIS 
Champaign-Urbana lillnols 

John P McCarthy, PE , IS a structural engineer • 
at Smith, Hinchman & Grylls ASSOCiates. Inc, 
Detroa-based architects/engineers/planners 
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Now economy meets performance to 
so lve all your shorlspan bridge prob
lem~. The project shown here is using 
Arbcd-rollcd 40 " scc,ions, 130.7 fee, 
in leng,h, 328 Ibs. per fool. 
With Arbed's extensi\e CUSlOm rolling 
capabilities even the most dirticuh 
construction requirements can be met. 

ARBED-ROLLED 40 " & 44 " BEAMS. 
Arbcd's rolled 40 " beams. available in 
16 sce,ions from 149 '0 328 Ibs., has 
now been expanded 10 include our 
new ro ll ed 44 " beams. avai lable in 4 
sec, ions from 198 '0 245 Ibs. They all 

offer the same beneli ts we're famous 
for: high section moduli. greal lateral 
buckling resistance. and Ihe ability to 
compele economically with both rabri 
cated sections. as well as reinforced 
precasl and prest res ed concrete. 

ARB D-ROLLED 
"TAILOR-MADE" BEAMS. 
This is 'he series (up '0 42.45 " X 
18.13 " X 848 Ibs.l FI.) ,ha' leIS you 
specify the beam according to the sec
tion properties you need, other than 
whal is normall y avai lable. For exam
ple, our 40 " and 36 " TA ILOR-MADE 

series allows yOll 10 raise the moment 
or inertia to 67.400 in· and the section 
modulus to 3.170 in '. This eliminates 
the need to add plales 10 standard 
WF beams. Result? Big savings: 
In fabrication cost ilill! weight. 

GET ALL THE FAITS. 
Send now ror complete inrormation 
including specifications: TradeARBED Inc. 
825 Third Avenue, 24,h Ooor, 
New York, Y 10022. (212) 486-9890. 
DomeSlic ,elex: (W .U.) 12-6159, 
In,' I 'elex: (ITT) 42 1180. 
OMN IFAX (G-3): 212 355 2159 / 2421. 

i ie,-~EAIBEIEr.) Inc_ 

INNOVATORS or ITUL COlbTROC'I'ION PRODUCTS. 
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.~ Steel Expands an Environment 

Botanic Garden 
Conservatory 
Expanding a Natural Environment 

• 

• 

by Joseph D. Go ldreich 

Qveraff VIew Of three new conservatory structures at Brooklyn BotaniC Garden 

When the architect was awarded the 
commiSSion 10 plan a conservatory 

renovation and addition to the Brooklyn 
BotaniC Garden by the New York City De
partment of General Services and the off" 
cers of the Garden no one Imagined the 
Interplay of compleXities that would result 

The deSign team was asked to create a 
faCIlity to capture the Imagination of VISI
tors help expand thell knowledge of the 
natural environment and Increase the 
number of vIsitors from 600.000 to one mil
lion per year To accomplish these aesthet
IC. educational and practical goals. the ar
chitect wanted the structures to have a 
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very light appearance and the feel of 
greenhouses At the same time. they obvi' 
ously had to meet the standards lor publiC 
assembly bUildings As the plan devel
oped all thiS was to be done In the deSign 
01 two new rectangular greenhouse-type 
bulldongs looned at an octagonal fern 
house and three detached octagonal 
greenhouse paVIlions 

FollOWing a master plan deVised by 
Frederick Law Olmsted In the eally part of 
thiS century and maintaining compatibility 
With the<!xlstlng Beaux Art architecture of 
the Ital,anate administration bUilding de
Signed by McKim. Mead & White In 1918. 

the architect designed a 90ooo-sq It ex
pansion to the Botanic Garden that re

spects the landscape. the architecture and 

the delicate openness of the Garden Itself 

To accomplish this. the bUilding struc

tures are Sited along the edge of the gar
den. with exhibit and cllculatlon space at or 
below grade level of the area Reinforced 
concrete was used to make the IranSltlOfls 

possible The main plaza Itself the central 
space between the exhibit structures. IS the 
top surface of a waffle slab. the underside 
of which IS exposed and used for dramatic 
cave effect 
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Rendermg of project 

Project Dominated by Superstructure 
The prolect IS dominated by the new steel 
and glass superstructure But the concrete 
construction In place far exceeds what 
would normally be foundation and slab 
'WOrk for a steel bUlldmg Concrete In mas
sIve piers, retaIning walls, aquatic growth 
pools, waterfalls and grand starrs IS the 
backdrop for fern gardens, bonzal collec
tions, water plantllfe. as well as the base of 
separate pavilions for tropIc, and and tem
perate plan I species, Changes In extenor 
grade across the site required retaining 
walls of continually varying heights The 
octagonal shape of the steel-frame super
structure created a never ending series of 
crooks and corners In the concrete founda
tion work. Together. the architect Brody 
and the structural engineer decided to use 
tubular structural steel In an mtTlcate series 
of extenor planed surfaces to achieve ma
tenal dimensions of least vIsible Impact 
and IntrusIon. To make this 'WOrk, these 
considerations needed to be addressed. 

1, Achieve use of smallest (I.e less VISI-
ble) structural shapes by uSing continu
ous framing through ngld JOints. The 
pnnclples from Industrial applications 
that are seldom, If ever, used In com
mercial/Institutional deSign were adapt
ed . V,erendeel space trusses of Job-
dedicated configuratIOn were 
developed and deSigned TYPical greenhouse rool framing 
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Tropical house showing SIX-Wbe connection 

2. Provide for a corrOSion· proof structure 
In a necessarily humid environment 
with total weld Ing of 10lnts This afforded 
hermetical sealing 01 the pipe structure 
and lull conltnulty of the framing It was 
necessary to develop a methodology 01 
labrlcalton permitting Interpretation of 
X·ray plates which would reveal wheth· 
er or not the welds were acceptable for 
structural Integrity 

3 Accommodate a sloping site which d,c, 
tated the base elevation of each vertical 
leg of each space truss was different 
The team had to fiX the dimenSions so 
everything would lit and to deVise an 
analYSIS method which could be ac· 
commodated by the capacity 01 their 
computers 

4. Account lor eight directions of Wind on 
each 01 Ihe three ,nd,v,dual buildings 
acting through pipe 10lnts that In some 
cases had as many as eight members 
Intersecting at a common POint. for the 
transmisSion of aXial and bending 
stresses 460S ,nd,v,dual coordinates 
In space were analyzed three·d,men· 
slonally for stress and deliectlon 

Tubular Steel System 
The tubular steel structura l system IS com· 
posed 01 members that are In truss and 
Individual assembly uSing a loy,·ln. dla. 
and a S·Ye·1n. dla ASTM A500B. 46·ksl 
Yield point structural round tubing and 
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Tropical house mtello, 

NEW 
PLASTI-GRATE-
FAST ... WITH STAINLESS 
STEEL COMPONENTS 
• For quick one· sided installation in corrosive 
environments. 
• A grating clip that fits openings as small as 
5/8 " between bars in gratings of fiberglass, 
aluminum, stainless steel and bronze. 
• Heavy duty, easy to install. No drilling. 
welding or scaffolding. easy one-sided 
installation with one man . 

STRUCT-FAST INC. 
20 Walnut Street. Suite 101 
Wellesley Hills, MA 02181 
617·235·6734 ' 800·327·6719 --
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Trusses erected (r) Prelabflcated space trusses as they amve on SIte 

STEEL STAIR 
SYSTEMS 

ASTM A36. 36-ksl Yield pOlnl structural. 
steel plates. A single diameter tubing was 
used In a single bUilding to facilitate fabri
cation and erection All welding shop and 
field . was done wllh E70XX series elec
trodes 

DESIGN ADVANTAG ES 
Drop-In Stair™ System 

The frames developed for thiS prolect 
are lwo pairs of bent "space trusses" rising 
from ,nd,v,dual base plales to Inlersect at 
rlghl angles al their crowns. pass Ihrough 
each olher and descend back to base 
plales on the opposite end Each bent 
space Iruss IS a double line of parallel 
tubes two feet apart and connected by 2-~ 
long by Y,-In thick steel plates to produce 
Vlerendeel trusses The plales penetrated 
Windows In Ihe tubing so they could be 
welded to both Ihe far and near shells of 
the tubes Ihey connected . All pipe JOints 
are a Ihrough-plale type deSigned to trans
mit aXial and bending stresses as continu
Ity of the framing through all support 
pOints Joinls and connections was the 
prime deSign concepl ThiS concept added 
to the complexlly of the three-dimensional 
laleral force analYSIS of the structures. but 
was necessary 10 minimize deflection of 
the tubes on the lenglhs they span. a entl-

* Competitively Priced 
* Designed per Project 
• Meets Required Codes 
* Assured Delivery Time 
* 5 Prefab Units per Floor 
* Quick FLoor/Floor Acces s 
* Accelerated Installation 
* Significant Cost Saving s 

SHARON COMPANIES LTD. 

* Over 100,000 sq/ft 
Operating Facilities 

* 3 Fabricating Locations 
Sharon Ornamental Iron, Inc. 
Medina, Ohio 
RJC Industries , Inc. 
Barberton, Ohio 
Sharon Stair Systems, Inc. 
Phoenix, Arizona 

* Erection Services 
Sharon Erection Company, Inc. 
Medina, Ohio 

* Delivered and Erected 
Nationwide 

* List of Projects in Your Area 
Available upon Request 

• Catt (216) 723-3225 
Outside Ohio 1-800-792-0129 
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cal paramele. r considering Ihe planned • 
glass facade 

For Ihe humid conditions essential 10 
sImulate the natural environment of the 
plant and tree exhibits. material chOice and 
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ABSTRACT FOR PROPOSED 1969 PAPER/PRESENTATION 
(See Reverse Side for Abstract Guidelines, Preparation of Final Papers, etc.) 

Return this form before September 30,1988 to: 
American Institute of Steel Construction, Inc. 

400 N. Michigan Avenue, Chicago,ll60611-4185 
Attention: lona Babbington (Phone: 312-670-5432) 



AMERICAN INSTITUTE OF STEEL CONSTRUCTION, INC. • Can for Papers 

The 1989 National Steel Construction Conference will be held at the Opryland Hotel. Nashville, Tennessee, June 21-
24, 1989. Participants will include structural engineers, fabricators, erectors, educators, and researchers . Potential 
authors are requested to submit abstracts of papers on design, fabr ication , and erection of steel structures for 
buildings and bridges. 

Guidelines for Abstract Proposals 

• Abstracts for Papers to be considered for presenta
tion at the Conference must be submitted to AISC 
before September 30, 1988. 

• Abstracts should be approximately 250 words in 
length, and may be typed directly on the lower por
tion of the reverse side of this application, or submit
ted on a separate sheet of 8'1. x 11" white paper at
tached to this submission form. 

• Authors will be informed of the Organizing Commit
tee's decisions by November 15, 1988. Successful 
authors must submit their final manuscripts for pub
lication in the official 1989 Conference Proceedings 
by April 1, 1989. 

Registration fees for the Conference will be waived 
for the Primary Author presenting a paper at the 
Conference. 

Preparation of Final Paper 

Final manuscripts for publication In the official 1989 
Conference Proceedings are expected to be approxi
mately 20 pages in length, copy (including photo
graphs) must be camera-ready. Complete instruc
tions for preparation of final manuscripts will be 
forwarded to authors upon acceptance of Abstract 
Proposals. 

Call for Papers 

1989 National Steel Construction Conference 
Nashville, Tennessee 

June 21-24,1989 

Topics of Particular Interest 

• Practical application of research results 

• Advances in steel bridge design and construction 

Composite members and frames 

• Buildings designed by LRFD 

• Heavy framing connections 

• Steel framed high rise residential buildings 

• Partially restrained connections and frames 

• Economical fabrication and erection practice 

• Quality assurance and control 

• Case studies of unique projects 

• Computer aided design and detailing 

• Material considerations 

• Fire protection 

• Coatings and material preparation 

• Structural systems • Poster Session 

• Papers not accepted for presentation at the Con
ference may, at the author's expense, be presented 
at the Conference Poster Session. Guidelines for the 
Poster Session will be provided upon request. 
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-:0 specification provISions for adequate pro-
-~ tectlon and surface finishing were an Im-

portant consideration The structural re
qUirement for welding afforded the by-

_ oduct of hermetically sealing the pipes 
galnst Internal corrOSion For best POSSI

ble protection prior to fabrication. rust-
Inhibitive coatings were specified for appli
cation to the Interior wall surface as soon 
as practicable after the pipe was pro
duced The surfaces of all welds at fOlnts 
and Window fill-Ins were ground smooth 
and falred-In to the pipe diameters. leaVing 
no edges. ridges or pockets In which mOIS
ture could collect and rust begin Three 
coats of shop paint were applied and field 
touch-up followed the same procedure 
Grinding down all welds also served the 
architect's aesthetiC purpose of Inobtrusl
veness. In that connections as such. do not 
appear to OCCur - pipe seems to lust lIare 
IntO pipe 

Structural Analysis Critical 
For Ihe structural analYSIS of the structure 
and ItS components It was necessary to 
assign Wind forces Windward and suction 
on the sloping and yawed surfaces of the 
bUilding structures The forces are related 
to the angle of attack between the Wind 

.-

direction and the plane surface Impacted 
If there are elghl vertical and sloping faces 
In each of three bUildings wllh differing 
base elevations for every frame, the mag
nitude of the structural analYSIS becomes 
eVident 

Thus In the analYSIS and deSign of the 
three octagonal conservatory paVilions 
eight directions of Wind on each of the 
three ,nd,v,dual bUildings were considered 
Each bUilding had 64 analYSIS coordinates 
(nodes) at the knees (eaves) and 128 anal
YSIS coordinates (nodes) for a transverse 
frame The total number of ,nd,v,dual co
ordinates In spaces analyzed three
dimenSionally for stress and deflection 
were 3x8x (64+ 128) equalling 4.608 
The most critical condition was chosen for 
final deSign. The hardware used for thiS 
structural analYSIS was a Xerox 82011 PC 
With 8-ln floppy disks. Software was the 
SAP81 program as developed byStructur
al AnalYSIS Programs The software was 
applied In successive stages to remain 
Within the capacity of thiS system. 

Magnitude of Computer Time 
These schedules of loading and analYSIS 
conditions show the magnitude of the work 
required to produce the totally exposed 

structure of the Garden bUildings, which 
becomes light and almost unseen In the 
context of the faCility lust as the archi
tects Wished It 

Windward Leeward 
Wlnd-Ibs. per sq ft Pressure Suction 
Perpendicular to 

surface 20 8 
Purlins supporting 

glass mullions 27 18 
Sidewall elements 

supporting 
glass mullions 30 20 

Dead Load-Ibs per 
sq ft 

Glass skin and 
mullions t05 

Fixtures & mech & 
elec 5 

Rool Live Load-Ibs 
per sq It t5 

The controlling deSign parameter. other 
than stress. was a maximum. Single mem
ber dellectlon under Wind and live load not 
to exceed :y" In. under the most cntlcal 
combinations 01 load 



Fern house Jomt 

Window Wall / Curtain Wall Mockup Testing 
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WiLshire/ Westwood, Lo, Angeles 
(ftaRltt and Alumlnum/Gla.ss Window Wall Mockup rtad, 
1m Dynamic Warer In/iltrlUlon Test. 

S;\II'I'II-E;\IEHY {'CBIPA:-;Y 
The F .. II Sotn a... .. I"~1 Ta ll'l( lA-luratDro . EJluNl,haJ 1904 
78 1 East Wash ington Blvd., Los Angeles, California 90021 
2131749-3411 ' Fax 213/ 746-7228 

• Testing Facility is 45-
(oot high by 70-(oot long; 
300 psf loading capaci ty. 

• Per ASTM and AAMA 
Specifications. 

• Computer aided data 
acquisition wirh insrant 
defl ection readings +1-
.00 1 inch. 

• Dynamic Tests using 
ZCXXl HP Aircraft Engine 
w / 13. 5 (oot propeller . 

TOlal dead load + wind load 
TOlal dead load + live load 
Tolal dead load + 0 5 live load + 0 75 
wind load .. 

Of Ihe Ihree Individual pavilions. I h~ 
largest- the Tropical House-reqUIred 90 
minutes of computer time to run just one 
case of three dimensional wind stresses 
and deflections, with an additional 40 min
utes for pnnt-out Compare this to another 
structural deSign project. a six-story 
36000-sq It office building which reqUIred 
only 20 mlnules of In-house com puler 
time The JOint deSign was produced and 
Indicated on the schematiC layouts on the 
draWings There are no eccenlflCllles In the 
deSign, and the cenlerllnes of all connect-
ed pipe members passed through a single 
working POint 

The JOints were shop fabncaled as one 
weld men I as deSigned Trussed columns 
and frames arrived at the jobslte with 
sleeve extensions projecting from the 
pipes. The only field weld Ing of Ihe space 
trusses was a fu ll penetration butt weld 
around the pipe circumference, which at
taches It cont inuously to Ihe adjacent pipe 
extenSion which In turn serves as a dlrec· 
tlonal template and weld backup piece Fil
let welds done In the field were used for 
pipe purIm connect ions In the pavilions 
and greenhouses The steel was erecleclA 
uSing falsework towers, wllh care taken to. 
line up every piece with a tolerance of only 
'/8 In allowable 

In fabncatlon of Ihe space trusses. the 
pieces had to be milled and each JOint re
ceived complete penetration weld ing 
Shop welding procedures were reViewed 
carefully by the fabncators, our office staff 
and the welding Inspection agency The 
relative ments of the Inner shield method 
and MIG procedure were weighed and 
checked with offiCials of the Amencan 
Welding Society The MIG procedure was 
used with speCial attention to the Individ
ual welder s expertise In controlling the 
amperage to prevent a short circuiting 
transfer Painstaking care by the fabncator 
provided miters and chamfers on the pipe 
walls and JOint sllffener plates so thai com
pleted weld ing could be Inspected by X-ray 
and Yield film views Interpreted SUitably. 

Since the AWS Weld Manual 01 1 does 
not provide gUidelines for weld Ing Ihe 
modified type of y, K and T 10lnts resulting 
from the structural system of thiS project. It 
was necessary to develop a methodology 
of fabncallon and Inspection Interpretallon 
to Insure weld Integnty. In effect, It was . 
close to ImpOSSible, on firsl attempt, 10 In
spect pipe 10lnis radiographically But 
many full-sIZe samples were produced 
through the cooperation of the fabncators, 
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WE 
PUT 
100 
YEARS 
OF 
EXPERIENCE 
IN 
EVERY 
BOLTWEMAKE 

ST. LOUIS SCREW 
& BOLT COMPANY 

At St. Louis Screw & Bolt, we make a 
FU LL range of structural fasteners. 
We produce Types I & III A-325 bolts, 
ASTM A-3D? bolts, and have the 
capability to manufacture fasteners 
to YOUR specifications. Our prod
ucts are made from American steel 
and tested in our plant to meet 
ASTM standards, with certification 
upon request. 

FOR ALL YOUR STRUCTURAL 
FASTENER NEEDS, SPECIFY 
ST.LOUIS. 

ST. LOUIS SCREW & BOLT COMPANY 
6901 N_ Broadway/St_ Louis, MO 63147/(314) 389-7500 SINCE 1887 

the inspection agency and the engineer to 
reach the "land" d imension of the loint 
plates Into the pipe wall This was done to 
obtain an observable full-penetration weld . 
All Inspections of welds In the shop were 
predicated on 100% coverage for knee 
JOints With X-ray and dye-penetrant and 
magnetic partlcte for fillet welds tn the 
fietd , at the sllp-Iolnts. after 100% X-ray 
Inspection of the first 10 full -penetration 
welds . and With no rejections. the inspec
tion rate was reduced to 50% of welds. at 
random. Welding Inspection for the Gar
den structures was performed through ra
diographic tests on 57 indiVidual weld
ments over a period of 24 days. through 
magnetic particle tests encompassing four 
days and through dye-penetrant tests cov
ering 20 days. 

It shoutd be noted that this new Brooktyn 
Botanic Garden facility. in which the archi
tecture and structure are so totally Inte
grated to be one and the same. owes its 
successful completion to the cooperation 
of all the construction forces to conform to 
the deSign- the gene rat contractor, steet 
fabricator. erector. architect and structural 
engineer and the welding inspector. Full 
cooperation in quality control was ex
tended by the owner and the various con-
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FAX, (314) 389-7510 
Toll Free, 1-800-237-7059 

tractors and fabricators throughout the 
work. For a project such as this new Con
servatory, where an extraordinary result is 
asked of the professional and contracting 
teams, success can onty be judged by how 
wetl the owner's criteria are met. 

Brooklyn Botanic Garden President 
Donald E. Moore said . "We asked our de
sign and construction team for a special 
new Conservatory to attract more visitors 
to the Garden and hetp us show them 
some of the wonders 01 the botanic world. 
Thanks to the personal dedication of each 
member of the team, we got those special 
buildings. We believe they will help people 
to betler understand and delight In the 
plant kingdom. " 0 

Architect 
Davis, Brody & Associates 
New York, New York 

Structural Engineer 
Goldreich. Page & Thropp Erection complete on one 
New York . New York cross space-truss frame. 

General Contractor 
The DeMatteiS Organization 
Elmont. New York 

Owner 
Brooklyn Botanic Garden 

Joseph 0 Goldre/ch IS a partner In the consult
Ing engineering firm of Go/dre/ch . Page & 
Thropp . New York . New York 
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Steel Notes 

1988 AISC FELLOWSHIP 
WINNERS NAMED 

Five engineering students have been 
named winners 01 1988 graduate fel
lowship awards by AISC 's Education 
Foundation. They receive individual 
$8.000 grants, to be shared with their 
schools , to support graduate studies. 
Winners were chosen on the basis of 
scholastic record , faculty recommen
dation and prospective benefits of 
the proposed graduate study to the 
engineering profession and the 
structural steel industry. The 1988 
winners are: 
• Theodosios Heotis, Illinois Insti

tute of Technology. Development of 
a method for deriving a multi-story 
eccentrically braced frame configu
ration which optimizes both safety 
and economy in resisting both 
earthquake and wind loads. 

• John P. Van Leeuwen, Oklahoma 
State University. Determination of 
the effect of heat straightening on 
material properties and assessing 
the influence of any changes in 
properties on member perfor
mance. 

• Paul B . Hofland, University of 
Colorado at Boulder. Development 
of a valid . practical method for 
analysis of flexibly connected steel 
frames, suitably verified , for use in 
the design office. 

• Alan R. Huntley, Jr., University of 
Massachusetts. Development of 
computer procedures to determine 
the effect of using actual member 
lengths on the lateral deflection of 
rigid steel framing . 

• Barry K. Arnold, Utah State Uni
versity. Determination of the most 
effective type of moment connec
tion when connecting a wide-flange 
girder to tube steel columns. 

BRIDGE COMPETITION JUDGING 
TO BE HELD IN AUGUST 

Judging for the 1988 Prize Bridge 
Competition will take place Aug. 9 
at AISC headquarters in Chicago. 
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Jurors will choose the most out
standing steel bridge designs 
which use structural steel aestheti
cally, economically, imaginatively 
and effectively. This year's four ju
rors are: Dr. Lynn S. Beedle, pro
fessor of civil engineering, Lehigh 
University; Albert A. Grant, presi
dent, American Society of Civil En
gineers; Dr. Arthur W. Hedgren, 
Jr., vice president, HDR-Richard
son Gordon, Inc., Pittsburgh; and 
John L. Smith, Jr., state bridge 
design engineer, North Carolina 
DOT, Raleigh . 

Winners of the competition will 
be honored at the Eighth Annual 
Awards Banquet to be held Dec. 1 
at the Westin Hotel . Chicago. 

SPECIAL SALE OF AISC 
PUBLICATIONS 

AISC is making a special offer on 
technical manuals. One copy of En
gineering for Steel Construction 
(M014) is available for $10 with 
each purchase of a Load and Re
sistance Factor Design (LRFD) 
Manual of Steel Construction 
(M015) , 1st Ed . or Manual of Steel 
Construction (M011) , 8th Ed. Engi
neering for Steel Construction reg
ularly sells for $39 to Institute mem
bers . $52 to non-members, the 
Manual of Steel Construction is 
$36 to members, $48 to non-mem
bers and the LRFD Manual of Steel 
Construction is $42 to members, 
$56 to non-members. The sale 
continues through Nov. 1, 1988. 

To take advantage of this price 
break, send check , money order or 
ViSa/MasterCard information (state 
type of card , number and expiration 
date) to AISC Publications Dept. , 
PO. Box 806276, Chicago, III. 
60680-4124. All sales are final. 

BOLT SPECIFICATION 
REMINDER 

AISC reminds engineers and prac
titioners that the Specification for 
Structural Joints Using ASTM 

A325 or A490 Bolts is available for 
sale . The Specification, approved 
by the Research Council on Struc
tural Connections of the Engineer
ing Foundation, includes new pro
visions for "snug-tight ," high
strength bolted connections . It 
defines material and shipping re
quirements, effects of overspray, 
proper use of installation methods 
and effective installation. The 48-
pg . Specification (S329), endorsed 
by AISC and the Industrial Fasten
ers Institute, is $3.00 to Institute 
members, $4.00 to non-members. 

To order the Specification for 
Structural Joints Using ASTM 
A325 or A490 Bolts, send check , 
money order or Visa/MasterCard 
information (state type of card , 
number and expiration date) to 
AISC Publications Dept. , PO. Box 
806276. Chicago. III. 60680-4124 . 

SAVE TIME AND MONEY 
CALCULATE CONNECTIONS 

with CONNECTlI> version 3.0 
Software and Data Base 

for IBM PCs and Compatibles 
Proven, easy-to-use, moderate price 

DETAILERS, STRUCTURAL ENGINEERS 
design, document, cheek: 

Framed Beam Connections 
Seated Beam Connections 

Eccentric Connections 
Connections in Tension 

Moment Connections 
Hip and Valley Details 

Oblique bracing with Setbacks 
Web Stiffeners 
Triangulation 

and more. 
Print a hard copy of calculations 

and/or save on disk. 

Demo package avanable @ $12,50, 

Write or call today: 

Hea Technical Servic .. 
2389 Mill Grove Road 
Pittsburgh, PA 15241 

(412) 831-2010 or (412) 833-7525 
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, Architectural Showcase 

SOUTHEAST 
FINANCIAL CENTER 
A Celebration in Structural Steel 

by Robert A. Halvorson and Robert Armsby 

The Southeast Financial Center. the 
new headquarters for the Southeast 

Bank In Miami Fla conSists of three ele
ments a 55-story tower with I 2 million sq 
It fronting on Biscayne Boulevard. a sepa
rate IS-story annex containing the bank· 
Ing hall; 12 levels of parking for t .200 cars 
a retail arcade and an athletic club. with a 
large landscaped open-air court beneath 
a space frame between the bUildings 

The tower form IS basically rectangular 
However, the southeast corner of the 
bUilding steps back In a series of bays 
turning away from a near neighbor and 
orienting to the park and bay 

Both bUildings are clad In a white. ther
mal finished granite The tower elevations 
have a grid overlay of black polished gran
ile striPS Into which a large window IS Intro
duced In turn, It IS divided Into four equal 
lights, all framed In white and glazed with 
silver reflecting glass to create an elabo
rate pattern of squares within squares 
The annex employs the same materials 
(except for glass) In a different manner 
Incorporating pierced openings to facIli
tate garage ventilation 

Both the tower lobby and the banking 
hall are connected by a glazed bridge one 
floor above the plaza Retail space IS ac
ceSSible from the southeast Third Avenue 
side of the plaza from where pedestrian 
trafhc IS generated The plaza IS roofed by 
a white steel space frame 12 stories above 
ItS surface and IS paved In a pattern of 
stones and tiles shaded by royal palms 
The plaza IS furnished with benches, ta
bles, chairs and other accoutrements of 
public space 
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rr IS FUN TO 

DESIGN STEEL 
CONNECTIONS Ie 

USING 

DESCON 

AN EASY TO USE SOF1WARE PACKAGE 
FOR YOUR PC 

~. ~ ~~LI. ~. ~~ 
25 lYPES OF BEAM TO COLUMN 

CONNECTIONS, BEAM SPLICES AND 
BEAM TO GIRDER CONNECTIONS 

MOMENT CONNECTIONS 
SHEAR CONNECTIONS 
BOLTED AND WELDED ~JI~: ~~. 

~ J~- b • >(. 
EXTENSIVE DATA BASE OF SHAPES, 

MATERIAL PROPERTIES AND 
SPECIFICATION REQUIREMENTS 

INCLUDED c 

FOR INFORMATION CALL OR WRITE TO: 
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OMNITECH ASSOCIATES 
P.O. BOX 7581 

BERKELEY, CA. 94707 
(415) 528·8328 

TYPical floor plan of Southeast Fmanclal Center 

MBP for the IBM XT/AT and VAX 

Except for the ability to design frames with tapered unequal
flange built-up members, powerful preprocessors, ease of use, 
versatility and excellent price ... It's just another structural 
analysis program. 

• Any 2-D geometry, regular or irregular • Built·up, wide flange and pipe 
members • Joint, member and temperature loads, support settlements 
• Plots of shapes and internal stresses· Analysis/ optimization modes 
• AfSC design • Preprocessors for common metal building frames. 

Write or call for a free PC demo diskette 

International Structural Engineers, Inc. 
p. O. Box 241740, Los Angeles, CA 90024 

Tel. (213) 398-3106 • Twx. 91()'340-6449 

Two Factors in Structural Concept 
The seleclion of a structural concept . 
the tower was primarily Influenced by t 
site· related factors 

Wmd climate Miami IS located In an 
area subfect to extreme tropical storms 
and ItS terrain subfecls bUildings to the full 
brunt of such slorms 

Foundation conditions Subsurface con· 
d,t,ons In Miami are very dllilcull. so It was 
essenltallO develop a concept minimizing 
Ihe overall weight of Ihe lower 

After study It was determined that a 
composlle scheme uSing both structural 
steet and reinforced concrete would best 
meet these site constraints as well as other 
owner requirements A typical floor plan 
reveals the general concept: a bundled· 
tube system With reinforced concrete 
frames around the perimeter and through 
the center of the tower along an east·west 
centerline: aU Intenor floor framing and 
core columns of structural steel ThiS sys· 
tem had a number of advantages 

1. All Wind loads are reSisted by rein· 
forced concrete sections which pro· 
vlded necessary mass. damping and 
strength to resist the extreme Wind 
loads (Wind base shears were compa· 
rable to those of the Sears Tower I. 
Chicago. which IS tWice as tall l). In ad· 
dltlon. thiS concept permilled all struc· 
tural steel to be deSigned With Simple 

MODERN STEEL CONSTRUCTION 



gravity shear connections. thus mini
mizing Its cost and erection time 

2. Floor framing and Interior columns 
were of IIghlwelght structural steel to 

• 
reduce as much as possible the overall 
weight of Ihe tower and therefore liS 
foundation requirements 

3. Addilionally Slructural sleel provided 
all Ihe beneflls commonly found for 
slruclural steel framing Ie 
• Flexlb"lly 10 adapl fioor framing for 

tenanl needs including higher 
loads and slalr openings 

• MInimal column sizes within the core 
and 

• Ablilly 10 adapl readily 10 setbacks In 
tower massing 

4. Lastly the desire 10 retain one advan
lage of a pure struclural sleel frame 
even Wllh Ihe composlle system 
erecllon speed Consequently light 
steel erecllon columns were placed al 
all primary lube columns locallons 
Wllh these the sleel frame was erected 
first (using lemporary bracing) and Ihe 
reinforced concrete perimeter span
drel beams and columns fOllowed steel 
erection by some 8 to 12 stones 

However along With these advantages 
came some complexities In design 

First that of compensating for the dlffer-

• 

Ing characteristics of the matenals used 
In vertical elements and 
Second In evaluallon of the tower 's dy
namiC properties for Wind tunnel testing 

Structural steel IS an elasllc material 
where concrete IS sub,ect to long-term de
formations due 10 creep and shrinkage 
While It IS relallvely simple to calculate fi
nal shortenings of columns and thereby 
prOVide the contractor With theoretical ele
vation correcllons to compensate for dlf
ferenllal shorlenlng Ihls Informallon IS of 
little or no use In the field where achieved 
tolerances are slgnlflcanlly larger than 
such correCllons Therefore. SOM. In con
cert With Mark Flntel. developed a meth
odology and corresponding computer 
software to calculate the relative eleva
lions at which steel should be placed dur
Ing erection A testing program was also 
devised to measure elastic. creep and 
shrinkage properties of the actual con
crete mix deslgns_ This work resulted in 
achieved floor elevations generally Within 
:: 1 In from average 

In calculating lateral dynamic properties 
of the tower. several finite-element studies 
were conducted on tYPical frame JOint con-

•

flguratlons to determine effective shear 
stlffnesses of the monolithic concrete 
frame. Such effects were Significant since 
columns were 5 It Wide at 15 It oc and 
beams were approximately 4 It deep In 
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_____ MA.JOR ADDITIONS ____ _ 

• Diaphragm Strength 

• Diaphragm Stiffness 

• Connections 
• Concrete Filled Diaphragms 

• 62 Pages Filled With 
Shear Diaphragm Examples 

• Complete GUide to Symbols 
and References 

• Complete set of Load Tables for 
Typical Panel Configurations 
and Connector Types 

• TYPical Fastener Layout 
Warping F actor Development 
D-Values for Warping 

DON'T DELAY-ORDER YOURS TODAY! 

r S:;;;;h;k; po-;;; ';I;:;;e;:r;;;r;':'~~n ;s:u-;;:;;;y~ 
I~~" I 
I NEW 2ND EDITION DIAPHRAGM DESIGN MANUAL, $38.00 ea. I 
I tst Edition Diaphragm Design Manual, $28.75 ea. I 
I 

Steel Deck DeSl!ln "'antnl, $9.50 ea. I 
us Currency Total __ _ 

I Out 01 USA surcharge. tO% I 
I Add on for Airmail I 
L ____________ ..20~n~: __ :..J 
STEEL DECK INSTITUTE, INC. 
p.o. BOX 9506 , CANTON , OHIO 44711 • (216) 493 -7886 
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Magntflcent 12·srory high steel space frame. pamted white cover' pedesman plaza 
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MICROSAFE 

$16000 

Full-featured 2-D and 3-D 
Finite Element Analysis 

Program for IBM PC, XT, 
AT, PS/2 and compatibles. 

• Static, linear 
• Up to 400 nodes 
• Up to 600 beams 
• Up to 500 plates 
• Multiple load cOllditions 
• Interactive graph ics (eGA, 

EGA, AT& T, Hercules . . . ) 

Not copy-protected, full 
refund within 30 days if 
not completely satisfied. 

Distributed by ISE, Inc. 
P.O. Box 3074 

Culver City, CA 90231 
(213) 398-3106 

lloor heights 01 1311-3 In. II was lound the 
ellectlve stillnesses 01 Irame elements 
was InCfeased approxlmatety proportional 
to the centerline span divided by the clear 
span e g Increased perhaps 50% Cal
culated and measured lateral periods giv
en belOW ,ndicate very good agreement 
and reveal the very stili nature 01 thiS com
paslle system 

Mode I Mode 2 TorS)l1 

NE !o$W NW loSE 

Calculated-sec 3 7 
Measured-sec 3 5 

Centerpiece in Steel 

32 
29 

t8 
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The centerpiece 01 the project IS a cele· 
bratlon In structural steel the space 
Irame over the central courtyard II IS 
about 230 II Wide and spans 120 It be
tween the tower and the annex bUilding 
t70 II above the plaza The space frame 
destgn was conceived In rolled shapes us· 
Ing connection nodes labrlcated Irom 
steel plate The top chords 01 the space 
Irame lollow the rectangular grid 01 the site 
and Irame 15-11 x 15-11 openings lor sky
lights The bOllom chords were rotated 45 
to the primary grid. a pallern reflected In 
the skylight and plaza geometries For sta 
bility members were Inserted In the plane 
01 the bollom chords follOWing a rectangu
lar grid around the perimeter of the space 
frame The truss was erected In three sec-
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lionS (north. middle and south) on the 
ground then each section hOisted In. 
place 

The completed prolect employs can· 
crete and steel In accordance With their 
peculiar natures concrete where the reo 
qUlrements Include mass damping and 
continUity steel where the needs are light
ness compact dimenSions and fleXibility 

Architect Structural Engineer 
Skidmore Owings & Mem! 
San FranCISco & Hou~,lon 

General Contractor (Iolnt venture) 
Gust K Newberg Chicago illinOIS and 
Dugan & Meyers CinCinnati OhIO 

Steel Fabricator 

~ 

Tnnlty Industries Inc Structural Steel D,VISIon 
Houston Texas 

Steel Erector 
American Bndge Company 
Pittsburgh. Pennsylvania 

Robert A Halvorson . PE ,s partner m charge 
01 structural engmeeflng In the New York City 
ollice 01 Skldmofe. ON ngs & Memll 

Robert Armsby IS an archllecl and a partner ~ 
SOM He served as administrative parmer 0-" 
thiS prOfect 

MODERN STEEL CONSTRUCTION 



Plated Decks-Plain or perforated 
Most complete line of deck products 
in 5/8" to 711f' depths 
OUR SERVICE WILL SAVE YOU TIME & MONEY 
Epic has these profiles available for shipment 
on an A.SAP. Basis! 
Your order will be processed in One Week 
in most cases. Ask about our A.SAP. Service . 

• Call (412) 351-3913 today for price and 
delivery information and for product advice 
on all types of Form Decks, Composite 
Decks, Long-Span and Roof Decks. 

Manufacturing Plants: 
• Pittsburgh. Po. 
• Chicago. III . 
• Lakeland. Flo . 

Dealer Inqumes InVIted 

ME A 
Eleven Talbot Avenue. Rankin. PA 15104 

PHONE: 412 /351 -3913 
TWX: 710·664-4424 

EPICMETAL BRDK 



You need one of these before you build ... 

and one of these before you design . 

Designing a building is obviously more com
plicated than using a spud wrench. That 's why 
the First Edition of Load and Resismnce Factor 
Design Manual of Steel Construction belongs in 
your library. 

accepted by model and city building codes, it 
o ffers you an ,llternative to traditional design 
methods. 

It blends familiar, established basics with the 
most up-to-date advances in steel design. Already 

Why not discover the advantages of Load 
and Resistance Factor Design for yourself? 
Order this '~dluable design tool today! 

~---- - - - --------- - ---- - -------------~ 
Order your copy today! 

M:&iI to American Institute of Steel Construction-Dept . 8 
P.O. 80x 4588, Chic~go , lL 60680- 588 

I ('nclo~c • __ for __ copic~ of (he Fin.1 Edition of Lo:u.l and Rc:,istancc PaclOr 
DC!lign M:lIlual of ~Iccl Construction:H SC;60{) each 
Name & Tille _______________________ _ 
Compan) ________________________ __ 
Add~" _________________________ __ 

CilY· _____________ , laIc _____ -'Zip' ______ __ 

Plc;a!!tc cndo~c remittance No C.O. D :.s In New York . Californ ia and Illinob add :,ait:!!t 
(:.IX ~hlpplng chaf}tcs prepaid in Ihe t '.S On .,hipment"l ollhitic Ihe C.S., add 10°10 of 
lOul pun.:ha!tC for po't(agc and handling Vi:,;) ilnd Ma'lcfcard acccpled 
Charge 01) c.'utl no Il!xp. __ __ 

AMERICAN INSTITUTE 
OF STEEL CONSTRUCTION, INC. 
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