


IIIITED STEEL DECK, INC. DECK DESIGN DATA SHEET 

No. 11 
5'11" 2Y," 
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INVERTED B UFX-36 UFS 

Questions and Answers About Form Deck 

Q . How does form deck differ 
from floor deck? 
Floor deck IS the generic term 
given to composite deck - that is. 
deck that acts with the concrete, as 
positive moment re inlorcing, to 
lorm a structural slab. Form deck 
simply acts as a stay·in·place form 
for the reinforced slab. Almost any 
deck can be a form deck, but the 
usual profiles are UFS, UFX or 
inverted B. 

Q . How are the slabs designed? 
By conventional re inforced concrete 
deSign - the reinforcement is 
usually draped mesh; that is the 
mesh IS held up (Into the negative 
bending region) over the beams (or 
joists) and draped into the positive 
bending region at the center of the 
span. Tables for uniform load, 
based on allowable stress design, 
are shown In the USD catalog. The 
deck profile can influence the 
deSign, particularly in the negative 
bending zone, because it eliminates 
some of the concrete available for 
compression. If slabs are cast on 
unshored galvanized deck, the 
deck IS conSidered to be perma· 
nent and therefore carry the slab 
weight for the life of the structure; 
the slab only needs to be rein· 
forced to carry live loads. 

Q What if the slab Is 
under-reinforced? 
ThiS frequently happens - particu­
larly on short (2' to 3') deck spans 
on joists. The common construction 
is a 2.5' slab with 66 x W2.9 x 2.9 
mesh on ' I",' form deck; the mesh 
does not meet ACI temperature 
requirements. However, If the deck 
is galvanized and is therefore perma­
nent, It may be capable of carrying 
all of the applied loads even if the 
concrete turns to sand; thiS would 
be a worst case model and IS a 
very conservative approach. 

Q . How is the deck fastened to 
the bar joists or the structural 
steel? 
Usually by arc puddle welding; If 
the deck IS less than 0.028' thick 
(22 gage) welding washers should 
be used. Air powered fasteners, 
screws, and powder driven pins 
can also be used. 

Q . Can form deck be used with 
composite beams and girders? 
Yes - but the deck bottom rib 
dimension must be large enough to 
accept a ';" stud. Our UFX-36 can 
be used but UFS cannot, B deck, 
either Inverted or "right side up" is, 
of course, acceptable. Composite 
beam tables for UFX-36 are avail­
able on request. 

Q . Is diaphragm design data 
avalJable? 
Yes. The SOl Diaphragm DeSign 
Manual, second edition has tables 
for "h,' form deck. We can prOVide 
data on UFX-36. 

Q. Are there fire rated 
assemblJes? 
Yes. The UL GXXX series covers 
many constructions. 0753 and 
0863 cover UFX-36 type profiles 
on beams. 

Q. Is form deck used for other 
purposes? 
Yes. Exposed rooling; utility siding; 
dry installed rool systems; shelving; 
temporary covers; and draft curtains 
are some of the many uses. It is alse 
used with non· structural insulating 
fills for roofs, but that is a dlHerent 
sub,ect and we are out 01 room. 
Remember, any time you need 
deck design data or pr icing call us 
- Nicholas J . Bouras, Inc. We have 
the information available. 

-- - ~ - - _ ~ . I I __ _ I _ 

NICHOLAS J. BOURAS, INC. 
p.o. BOX 66'2, 475 SPRINGFIELD AVE . 
SUMMIT. NEW IERSEY 079011'2011 '277· 1617 



Structural Software Co. 
Material Allocation System 

Purchase 
Orders 

Multing 
to Length 

Mill Orders 

Plate 
Nesting 

If you want to dri ve a shop, 
as well as a plotter 

with your IB M-AT or compatible computer. then you need the Structural 

Software Company (SSC) family of programs. The information you input 

to deta il a job. using our FabriCAD system. can also update the other 

members ofthe fami ly. 

The SSC Purchase O rder program places this same 

informat ion (your Bill of Material ) into a requisit ion fil e 

wh ich lists each piece of material you need to purchase for 

the project. 

Using the SSC Mulling program you can then combine 

(mull) selected pieces into warehouse lengths. Or. use the 

SSC M ill Orders program to specify mill length . The com­

bined requisi tion list lets you see the ordered length as we ll as 

what will be cut from it when it arri ves. You can also manu-

all y adjust each mull or combination to fit a special situation. 

The SSC Pu rchase Order program can automatically 

FabriCAD 

update your SSC Inventory Cont rol program. showing materia l on order. 

Use this same information in Ihe SSC Pla te Nes ting program. and print 

out the most efficient and economical cutting instructions. 
Finally. Ihis info rmation can go into the SSC Production Control 

program. to generate the CUI and loading lisls which guide the maleri al 

Ihrough your shop and to the job site. while maintaining a record of ex­

aCll y what happens to each piece. 

From beginning 10 end . and al every step in bel ween, Ihe SSC fami ly of 

programs improves your control. reduces your expenses. and increases 

your profit margin . 

PO Box 19220, Roanoke, VA 24019 
Phone: (703) 362-9118 

Inventory 
Control 

Production 
Control 
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OUR WELDING PRODUCTS 
ARE UNSEEN IN 

ALL'IHE RIGHI' PLACES. 
To stand out in a crowd takes 

more than a pretty face. Real beauty 
comes from within. 

The inner strength of so many 
award-winning designs comes from 
Lincoln Electric. 

Lincoln is behind the scenes 

with everything for welding. 
From welders, power sources, 

wire feeders , guns and cables, spool 
and stick electrodes. 

To expert technical support, for 
welding applications, inside and out. 

So if you're working on the kind 
of project that people are going to 
notice, specify Lincoln Electric. 

The results will be as enduring 
as they are endearing. 

Where productivity isn't a foreign idea. • 
For more information about Lincoln ""tIding products, contact your Lincoln distributor or The Lincoln Electric Company, 

22801 St. Clair Ave., Cleveland, Ohio 441 17· 1199. 
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Can You Spot 

THEIRS ~ OURS 
~ ~iii"" ____ ' iiiiiiiiiiiii_~ 

I terstate offers A-S72 high-strength steel. So does the competition. What's 
the difference? Steel is steel. But all steel suppliers are not the same. 

Some suppliers in the industry sell promises that are hard for them to deliver. 
At Interstate, we sell product and reliability, not promises. We won't promise you 
our high-strength steel will be there unless it will be. High-strength steel is a 
premium product that is not always easy to get. We may not have the market 
cornered, but we don't act that way either. Our A-S72 is clean, straight, made 
to order, and available. That is the difference. 

So don't be misled by all the advertising. Steel IS steel. But a supplier who 
cares can mean everything to you when you plan your project. Forty years of 
experience has taught us that nothing can replace fine service and honesty. That 
is what you get from Interstate. Our reputation is our business, and we live up 
to it... Everyday. There IS a difference. 

Get to know Interstate. You'll be happy with the company you keep. 

INTERSTATE 
STEEL SUPPLY CO. 

(215) 673-0300 

FAX (215) 969-0334 

1800 East Byberry Road • Philadelphia, PA 19116 



It May Surprise You Where The Lowest Priced 
StandarCI Fasteners In TheWorld Are Cropping Up. 

The com fields of indiana aren't where 
you'd expect to find an ultramodern 
fastener plant. But mil> is where ucor 
Fastener has put down roots. And 
where we're going to make the lowest 
cost standard fasteners m the \\orld 

We have the most advanced plant 
in the United States for cold headmg 
and hot forging. Here we handle evcry 
step in house from raw material an­
nealing to computen:ed warehousing 

Furthermore, most of our raw rna-

terials come from Nucor teel As a 
result, we have total control over quality. 
And if there ever is a question, traee­
ablhty IS "mple. 

In addition. we're usmg the same 
meenave plan that's helped make our 
corporaaon. Nucor, such a phenomenal 
success. imply put, we pay employees 
according to productivity. so \\C get 
excellent efficiency. 

With this kind of management and 
technology in place, we can be absolute-

Iy compeaave with Import' And 'Illce 
we're only (I) fur away as Indiana, we 
can giw you bener service and delivery. 
Find out ahout our current Ime of he, 
head cap ..crews and structural holt:> 
a!> well as other producb \\C haw m 
the offing. Call 2191337-5bl I. FAX 
219/»7-53940rwnte lucorFa'. tenee 
P.O. Box (, 100. St. Joe. IN 407, '; 

~ (j(JfjUI#j Il#j .< 
A p\\t' ',1\.1 SUL'lfl "l 
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Before we talk steel , let 's talk 
about food . 

Think of how complicated our 
food supply is: We get oranges 
from Florida, potatoes from 
Idaho, coffee from Colombia. 
Not to mention beef from the 
cattle ranch and chocolate from 
the chocolate factory. 

But is it hard to buy food? 
o.f course not. You just go to the 
supermarket. 

has become your structural steel 
supermarket. 

At Levinson, you can buy 
anything in structurals, plates 
and bars with just one phone 
call. "Anything" includes jumbo 
beams from jumbo mills, mini­
shapes from mini-mills, Ship 
channel , high-strength, A-36, 
you name it. 

ralSteel 

of Strategies for Structural Steel. 
Call or write: Dolli Bechtol , v.P. 
Adm ., The Levinson Steel Com­
pany, P.o. Box 1617, Pittsburgh, 
PA 15230. 

1-800-LEVINSON 

L1S® 
Well , that 's how easy it should 

be to buy structural steel-even 
• though the supply picture in this 

industry is getting complicated , 
too. And that is why Levinson 

Prices are always competitive 
at 18 handy Levinson locations. 
So give us a call-whether you 
need a whole market basket, 
or one express item. 
Free Book: For a look at the future 
of steel buying, request a copy 

1I:t!jI~hilh'. 
1;!:~ijh'U 3;1 ~ II 
STEELS 

PITTSBURGH, PA • ATLANTA. GA • AUBURN , M... • BETHLEHEM. PA • BIRMINGH .... M. AL • CHICAGO, IL • COLUMBUS OH • DETROIT, MI • DOTHAN , AL • 
GREENVILLE. KY • KANSAS CITY, MO • MOBILE, AL • ORLANDO, FL • PORTLAND. ME • RALEIGH . NC • ST. LOUIS, MO • SEEKONK, MA • YORK , PA 
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ow economy meets performance to 
solve all your shorl span bridge prob­
lems. The project shown here is using 
Arbed-rolled 40 " sections, 130.7 reet 
in length, 328 Ibs. per rool. 

W ith Arbed's extensive custom rolling 
capabilities e\ien the most difficult 
construction requirements can be met. 

ARBED-ROLLED 40 " & 44 " BEAMS. 
Arbed's rolled 40 " beams, available in 
16 sections rrom 149 to 328 Ibs., has 
now been expanded to include our 
new rolled 44 " bea ms, available in 4 
sections rrom 19 to 245 Ibs. They all 

orrer the same benefits we're famous 
for: high section moduli. great lateral 
buckling resistance, and the ability 10 

compete economically with both fabri ­
ca ted sections, as well as reinforced 
precast and prestressed concrete. 

ARBED-ROLL D 
"TAILOR-MADE" BEAMS. 

This is the series (up to 42.45 " X 
18 .13 " X 848Ibs./ FI.) that lets you 
specify the beam according to the sec­
tion propert ies you need, other than 
what is normally available. For exam­
ple, our 40 " a nd 36 " TA ILOR-MADE 

• \ i i~'"\DEAIa& 

series allows you to raise the moment 
of inertia to 67,400 in· and the 'iec tion 
modulus LO 3,170 in 1 . This e limin3l e~ 
the need to add plotes to standard 
WF beams. Result 7 Big saving!t : 
In fabrication cost an.Q weigh!. 

GET ALL THE FACfS . 

Send now for complete information 
including specifications: TradeARBED In 
825 Third Avenue, 24th floor. 
New Yo rk. Y 10022. (2 12) 486-9890. 
Domestic telex: (W .U.) 12-6159, 
Int 'l telex: (ITT) 421180. 
OMN IFAX (G-3) : 212355 2159 1 2421. 

Inc. • 
INNOVATORS or STDL CONSTRUCTION PRODUCTS. 
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Steel's Flexibility 

'HARE MAIL FACILITY 
Moving on a Fast Track 
by Donald C. Russell 

The new 380.000 sq II Airport Mall Fa­
Cility (AM F) along the south edge of 

O'Hare International Airport was recently 
completed and IS now operational The 
largest airport mall facility In the Midwest. 
It was deSigned by Chicago-based engl­
neers'architects Teng & ASSOCiates Inc 
Subconsultants Included Booth/Hansen 
and ASSOCiates, associate architect and 
I G ASSOCiates mechanization deSigner, 
Work was coordinated with the U S Postal 
Service. the City of Chicago and O'Hare 
Development Progra'Tl ThiS Significant 
proJect. located adJacenito the southwest 
cargo area of OHare. was completed 
ahead of schedule and under budget 

evices and Operation 
The expansive AMF IS about nine acres 
under one roof In addition to a separate, 

Number 3 I t989 

secure parking area for employees. a cus· 
tamer parking lot and a 16-bay loading 
area lor postal trucks, the faCility has SIX 
automated full·servlce Windows In the 
public lobby, 24·hour Express Mall ser 
Vice 885 post office boxes and a 24-hour 
self-serVice convenience center The fa­
CIlity has a public lobby customer service 
dock. a mall processing work room and a 
130,000-sq II airline concourse area 
where all air mall coming In and out of 
OHare IS handled The faCility IS equipped 
With the most advanced and effiCient com· 
puterlzed mall processing and mall han· 
dling technology available for processing 
more than 800,000 Ibs of domestic outgo­
Ing mall and over 100.000 Ibs of military 
and International mall aally 

The bUilding was deSigned around a 
compulerlzed mall handling system. The 

mechanization system dictated the spatial 
configuration of the bUilding Malltravellng 
through the faCility IS transported an t 02 
belt-type rollers. 42 roller·type conveyors 
and 10 Single-sort machines which em­
ploy 207 trays to send mall to variOus air­
lines The air carners have their deSig­
nated Side of the bUilding where they bring 
mall In from their flights 

The AMF also serves 10 surrounding 
states, funneling mall to air camers for do­
mestic pOints and International POints 
such as Canada along With mall headed 
for servicemen In Europe from states west 
of the MISSISSIPPI Much of the mall gOing 
through has already been sorted and 
tagged and IS Just transferred to another 
plane or truck Also. the Postal Service has 
allocated a 6,500-sq II area for U S Cus­
toms 

tl 
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All this aCllvlty IS hand ted by three sepa­
rate computers In a toglc cant rot system 
Twenty-five cameras are tocaled stralegl' 
cally to help monitor the syslem and per 
mit the cenlral contralto look when a com­
puterIZed graphic display IndlcaA 
lrouble on a specific belt The control ra. 
IS then In conlact with malnlenance by 
two-way radio 10 direct Ihem to the prob­
lem The system also Indlcales If a cart IS 
In posilion to receive mall and If It IS full or 
empty 

Site Development and Project 
Coordination 
The capability to coordlnale Ihe work of 
variOus public and private agencies and 
utilities In the design and construcllon of 
site Improvements was demonstrated with 
the AMF The 23·acre site development 
had to meet USPS design criteria as well 
as O'Hare design criteria These two sets 
of criteria had many conflicting overlap· 
ping Items Teng was responsible for Iden· 
t,fy,ng coordlnallng between the two 
agencies and resolVing conflicts 

Operations In control room momtored by three computers In logIC control system 

Site devetopmenl Included 1,700 linear 
feel of new access road I.BOO linear feet 
of new lug and carl road designed for Ihe 
special reqUiremenls of mall vehicles . 
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, C.8.0. Listed 
" d ;\325 and A490 

Full range of certlftf te complement of 
bolts and camp e including "Tone" 

tools for Installation, TSW 60Le high 
tools and the nedwswivel head tool, 

spee , 

l 
Construction Fastener 

Systems Division 

NEWEST OF 
FULL LINE 
OF LIGHT 
WEIGHT 
TOOLS 630 E Lambert Road Brea CA 92621 . 71499()'6555 

WArs 18006126587 
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three parking lots and 2,650 linear feet of 
uhhty cOrridor for sewers, water mains. 
gas and electncal connections 

Structural Versatil ity Important 
_ F'S operations reqUired use 01 roof­

pended eqUipment throughout to per­
mit an open lloor plan for CIrculation and 
mechanlzallon conveyors . The Postal Ser­
vice required a system to accommodate 
vanances In locations and loadings of fu­
lure equipment changes. Teng recom­
mended nonuniform spacing of hangers 
to allow for locations and loadings to 
change as needed These parameters 
were Important Input In developing an 
economical and cost-effecllve structural 
framing system. 

The engineer developed a structural 
steel system that had to work within a 36-1t 
by 54-It bay size and a special system of 
frames to carry wind as well as gravity 
load While the trussed frames were locat­
ed on column gnds lightweight purlins 
span 12 ft to carry required suspended 
loads by adding Intermediate trusses Be­
cause purllns permit subframlng to re­
ceive concentrated loads wherever re-

Suspended processlng/handlmg eqUipment permits 
open ffoor plan for circulation and flexIbility 

i 's good to have a choice • • • 

Choose Experience 

• Detailing expertise 

• Engineering expertise 

Choose Solutions to 

• Massive design revisions 

o Fast track jobs 

• Computer expertise 

• Service expertise 

o Heavily architectural jobs 

• Necessary shop optimization 

• Connection design responsibility 

Choose Variety 

o Beams & Columns 0 Ladder Systems • Pan and Grating Stairs 

• Connection Design • Bracing o Shop Management Reports 

• Girt Walls and Door Frames • Templates • Plate Work 

• • it's GREAT to make the right one! 
Make the profitable choice in Automated Detailing . , , choose PDS • EE Dogwood Technologies, Inc. P.O. Box 52831 Knoxville, TN 37950-9928 

6t5-523·5634 800·346-0706 
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High cel/If)g creates congenial '·Jocal post offICe "' atmosphere 

qUired this system meets the flexibility 
requirements established by the owner 
Because of approP"ately developed 
spans Ihe system IS lightweight with uni­
form purlln and truss spacing and assocI­
ated repetilion to gain addlllonal economy 

a tall single-story structure. the structural 
engineer recognized thiS need could be 
satisfied by uSing conllouous frames With 
trusses as the roof element Extending the 
bottom chord to develop fiXity lent special 
attention to top chord connections be­
cause of tension across Ihe 10lnt Bolted 
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Knowing the Postal Servlce's needs for 

IRONWORKER 
shear knives 

p"~ ... , • D'''( 
Notcher 
Punches & Dies 

Stems & Nuts 

"'-coperpunches II I & Dies 

The leader in high quality 
tooling 

Call 1-800-446-4402 
THE CLEVELAND STEEL TOOL CD_ 

474 E. 105th Street . Cleveland, Ohio 44 108 
A-I743 
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connections could be accommodated 
and permit effiCient constructiOn. ThiS was 
very Importanl In meellng Ihe fast-track 
schedule lor Ihe profeci 

Because of liS location al O'Hare A. ­
porI. helghl reslnctlons also IImlled 
bUilding height In Ihe airline concour 
part of the faCIlity The Iruss syslem permll­
ted locating duct runs Within the slruclural 
deplh By uSing a Iruss frame 10 address 
Inlerlor clearance reqUiremenls along wllh 
helghl resl"cllons. Ihe engineer was able 
to lake advanlage of Ihe maximum avail ­
able sllffness In developing Ihe structural 
system for thiS area The mechanical sys­
tems were also coordlnaled Into Ihe struc­
lural syslem 

To gain add,l,onal lime Within a con­
sl"cled construction schedule, a founda­
lion syslem was selecled 10 permit con­
struClion dUring wlnler While SOil 
condlllons would have permitted spread 
loollngs. Ihe use of shallow caissons and 
penmeter grade beams gained precIous 
monlhs In the constrUClion schedule wllh­
oul malor cost changes 

The bUilding enclosure was accom­
plished effiCiently and economically by 
specifying end-load bearing precasl con­
crete wall panels The wall panels span 
hOrlzonlally 10 Ihe Wind columns spaced 
on t 8-11 centers. Grade beam costs were 
nOI escalated by thiS syslem. Of Ihe Ihr, 
generic wall systems reviewed, Ihe p 
casl concrele syslem offered Ihe greate 
economy In terms of present dollars and 
life cycle cost 

Efectricaf Engineering 
An analYSIS was made of the cost-effective 
methods for the power and Ilghling distri­
bution systems for the AMF Consider­
ations were made to Incorporate the fast­
track deSign and construction schedule, 
about occupancy In less than three years . 
the amount of mechanlZalion and sorting 
eqUipment to be Inslalled and Ihe fact that 
two thirds of Ihe bUilding would be occu­
pied by conveyor systems 

Electrical engineering deSign Included 
uSing a 4160-volt electrical distribution 
system vs the 480-vott system for distribu­
tion economies, roof skyllghls for supple­
mental dayllghtlng. a state-of-the-art dim­
ming system for high-pressure sodium 
lighting intensity and combining It and 
metal halide luminaires to create a natural 
IIghling enVIronment Final electrical cost 
was both wllhln one percent of the Original 
cosl estimate and the allocated time 
frame The deSigned faCIlity fully met t 
goals and Original concepts set up by 
USPS for a deSign of an energy-efflclen 
faCIlity 

MODERN STEEL CONSTRUCTION 



Mechanical Engineering 
The Airport Mall Facility was designed 10 
protect the public and employee health 
and salety by Incorporaling high elf,c,en­
cy filtered system In all HVAC systems, in-

•
poratlng carbon monoxide mOnitoring 
purge systems 10 conlrol safe levels 01 

carbon monoxide for human occupancy 
where people and vehicles come In con­
tact. Dust collection systems are used so 
as not to pollute the atmosphere where 
handling of marl sacks create a dust prob­
lem. EqUipment was selected to maintain 
safe nOise levels wilh,n OSHA standards 
and HVAC systems were employed to 
maintain comfortable working conditions . 

Mechanical. plumbing and fi re-protec­
tion deSign combined O'Hare DeSign 
Standards. Postal Service architectural 
deSign cr ltena, USPS energy and utility 
deSign crltena, Chicago BUilding Code 
ReqUirements, N F PA., OSHA and ASH­
RAE deSign requirements 

Extraord inary condllions and prolect re­
qUirements which had to be met Included 
1 All office and workroom air condition­

Ing systems had to be deSigned to In­
corporate preflltenng high elflclency 
bag filters and actrvated carbon fi lters 
to eliminate heavy concentrations of jet 
fuel emiSSions 

Sortmg bm area shows faCIlity eqUiPped with most 
advanced, effiCient computeflzed technologies 

ACCURATE ESTIMATES 
PRODUCTION CONTROL 

Bid more quickly and accumtely ... add productivity and 
cost-effectiveness to your plant.. .with the DMS Interactive 
Steel Fabrication System. A series of 8 interactive software 
modules, containing approximately 200 programs, addresses 
the specification needs of the steel fabricator. 

Modules include: 
• ESTIMA TING • GENERAL LEDGER 
• BILL OF MA TERIALS • ACCOUNTS RECEIVABLE 

• INVENTORY • ACCOUNTS PAYABLE 
• JOB COST • PA YROLL 

The DMS System is the product of 10 years development, 
and is currently being successfully used by over 40 steel 
fabricators . 

Take control of the details each job demands with DMS. 
For more information, contact: 

DATA MANAGE MENT SYST E M S, INC. 
12308 Twin Cr eek Road 
M anchaca, Texas 78652 

(512) 282-5018 
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2 The heating ventltallng and exhaust 
system had to Incorporate an automat­
IC carbon monoxide monitoring system 
which would maintain automatically a 
safe level of carbon monoxide In the 
airline concourse where mall was 
brought In by ground tugs 

3 The workroom area of the facIlity was 
designed to maintain a posilive pres­
sure to avoid the possibility of reclrcu­
lallng carbon monoxlde-taden air from 
the adjacent concourse 

The computer room areas were 24-hour 
areas with year- round air conditioning OX 
systems reqUiring an emergency back-up 
air conditioning system They were de­
signed to sWitch over automatically Irom 
OX system to central chilled water air con­
dilloning system If the OX system failed 

Architectural Features 
The customer lobby entrance IS accented 
by a series of steel-clad columns and a 
recessed curlaln wall to focus allentlon on 
the public entrance ThiS facility IS one of 
the first In the Chicago area to offer 24-
hour lobby service The entrance of the 
bUilding was designed to create a feeling 
of openness and draw allentlon to the 
public area of the bUilding The high ced­
Ing and the design of the customer service 

area create a welcoming and congenial 
local post office atmosphere Mahogany 
wood complemented with a light blue trim 
IS used In the customer service area which 
has the latest In autorrallon 

A specially designed Insulated precast 
exterior wall system adds texture to the 
exterior appearance and the alternating 
gray and white color bands not only distin­
gUish the bUilding but also meet the air­
port material color palelle for harmony and 
USPS reqUIrements for energy effiCien­
cy Other features Include a dramatic 20-ft 
high sweeping screen wallin front to mask 
the t 6-bay truck dock facing the main 
highway 

Special acoustical glaZing was Intro­
duced at all 011 Ice areas to provide a com­
fortable noise level. because of the prox­
Imity of adjacent runways and alrporl op­
erallons GlaZing was used for clerestories 
to Introduce daylight Into all the work areas 
and for user awareness of outside condl­
lions 

The construction cost of the project was 
$47 million , Including $95 mill ion lor con­
veyors and mail-handling equipment 
Construction of the bUilding was accom­
plished In fast-track phases to meet the 
completion date. The bUilding came In un­
der budget and was occupied almost one 
month ahead 01 the expected date L 

Window Wall / Curtain Wall Mockup Testing 
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Granite A luminum /Glass I 

1m D,namic Wmer Infiltration Test. 

~;\IITII - E;\IEn.Y COMPAl'OY 
T~ Fwll '\en I~ InJtpendtnr TOlln« LohorOlary. ~abllJhd '90" 

78 t East Washington Blvd.. Los Angeles, California 90021 
2t3/ 7'19-3411 • Fax 2 t31746-7228 

• Testing Facility is 45-
foor high by 7()'foor long: 
300 ps( loading capacity. 

• Per ASTM and AAMA 
Specifications. 

• Computer aided data 
acquisition with instant 
deflection readings +/­
,00 t inch, 

• Dynamic Tests using 
2000 HP Aircraft Engine 
w/ 13.S foor propeller. 

Architect/Engineer 
T eng & Associates 

Associate Architect 
Booth Hansen & Associates 

Generaf Contractor 
George SoIhn ConstructIOn Co 

Construction Manager 
Sverdrup-Gllbane ~OInt venture) 

Steel Fabricator 

• 
Zalk-Josephs Fabricators Stoughton, WisconSin 

Steel Erector 
Area Erectors 

Donald C. Russell, S. E., AlA heads T eng's Struc· 
tural Engineering Department of Teng & Asso­
CIates, Inc, a ChICagO-based engmeenng/arcMec· 
rural firm currently celebrating Its 30th anrwersary 

Project engineer for the proj8Ct was Tom R Rup­

pert. Sf.. of Teng & Associates, Inc 

Bridge Girder Design 
Software Now Available 
The American I nstllute of Steel Construction 
IS cooperating With Bridge Software Develop­
ment International of Coopersburg , Pa., In 
an effort to provide software for computer­
aided design 01 steel bridge girders. BSDI 
has deveoped Ihe Line Girder System (LGS) 
package of computer programs, Wh. 
enables the deSlgn engineer to lake full 
vantage 01 today's desktop personal com­
puters. Most software can perform quickly 
computallons that were always required, but 
the LGS goes further; It permits a new level 
of declSlon making through Its Interacllve and 
user control leatures. 

Through Interaction with Ihe LGS, the user 
can exarmne the relationship betwen fatigue. 
yield stress and girder depth, or the relation­
ship between compression flange buckling 
and diaphragm arrangement. This leve of In­
vestigation can be performed without the 
uncertaInty of costs and turn around associ­
ated with main-frame computing. 

The LGS programs run on Industry· 
standard MS.DOS microcomputers, which 
have a parallel port receIVIng RS232 shaped 
attachments. The programs are prOVlded on 
5V.-1n. 360K floppy diSks, All to executable 
programs 01 the LGS can be Installed uSing 
less than twe megabyles of hard disk space. 
If disk space IS limited, the programs can be 
run from flOPPies or from a RAM drive. 

BSOI also has a 3·0 program SUitable for 
the deSign of curved girders. However, com­
plete 3-0 analyss and deSlgn is beyond the 
scope of the LGS program. • 

For further Information, call or write: A 
Publications, 400 N. MIChigan Ave., Chicago, 
III. 60611 312/670-5446, 
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Exposed Steel Is Unique Solution 
For London's Broadgate Office Complex 

• Architectural form, expreSSIon and articu-
lation are all based on the exposed. 

painted sleel structure for the Broadgate Pro­
lect. a malor office development on Ihe north­
east edge of London. The building enclosure 
forms a smooth melal and glass skin back­
ground to enhance the clarity of the struc­
lure Member proportions and JOint details 
follow Strict structuraf logiC to express directly 
the functions and workings of the structure. 

Broadgate was deSigned by the Chicago 
office of Skidmore. OWings and Merrill for 
Stanhope Properties PLC. the owner. General 
contractor was Bovls /Schal : the fabricator­
erector was the JOint venture of Hollandla. 
Buyck and Smatlman (HBS). Hal Iyengar. 
SOM partner and director of structuraf en­
gineering. vvll diSCUSS the deSign and con­
struction of the Broadgate at the National 
Steel Construction Conference In Nashville. 
Tenn on Thursday. June 22. 

The to-story office bUilding. which IS the 
focal pOint of the Broadgate Profect. faces 
the LIVerpool Street Station train shed. an 
histOriC structure of exposed Iron and steel 
Because thiS prominent poSition IS also 

•
aVIIY congested. With tracks below. three 
portant objectives In the deSign of the 

bUilding were established one. the structure 
should effiCiently clear span over the tracks 
to proVide unobstructed operations for the 
trains. two. the structure should be sym­
pathetiC to the historically Significant train 
shed: and three. the building should act as 
a centerpiece whose articulated expression 
would contrast vvth the nelghbonng complex 
of stone and glass clad buildings. 

The office bUilding. With approximately 
550.000 gross sc. tt of offICe and trading-type 
space. IS supported on four segmented. tied 
paraboflC arches spanning the 256 tt over the 
r",lroad tracks. The two exterior arches. their 
ties and the columns and beams that frame 
Into them. are located so as to create a 
gallery at the penmeter whICh permits the ex­
tenor structure to be exposed, creating a 
structural expression for the bUilding Mem­
ber proportions and JOint details followed 
strict structural logiC to express directly the 
functions and workings of the structure. 

The arch solution was selected from 
among several poSSlbllllles. One alternate In­
volved a tradilional . cross-braced truss. 
seven stones tall . which not only Involved 33 

• 
more steel , but also did not create an ex­

Ing architecture-especially as It related to 
the histOriC stallon archways. Another alter-
nate was a paraboflC suspenSJon system vvth 

Number J I t989 

Model of 1 a-story office building, centerpiece of Bishopsgate project 

end pylons Similar to the Federal Reserve 
Bank structure In Minneapolis. ThiS solution. 
while effICient as a structure, posed coordina­
tion and erection difficulties. and also did not 
prOVide a baSIS for high definition of the 
facades. 

The pnmary elements of the system are the 
four parallel . 7-story high. parabolic tied ar­
ches which span 256 It between the con­
crete buttresses. The two extenor arches are 
exposed and are set out from the fire-rated 
cladding. The two Interior arches traverse 
through the body of the building and are par­
tially expressed Internally through atriums. 
The four arches form three bays. perpen­
dicular to the arches. which are spanned by 
composite floor trusses. Vertical . exposed 
end trusses are prOVided In the middle bay 
to prOVide lateral sllffness for the broad Side 
wlnd forces and for lateraf stability of the arch 
system. 

Vertical hanger /column elements are sup­
ported on the arches at node points. and the 
floor framing members are connected to the 
hangar/columns through a typcal shear con­
nection . The gravity load flow then occurs 
from the floor trusses to the cofumn-hangers. 
to the arches and to their supports. 

At each floor level. a continuous floor 
girder IS prOVided In the plane of the arch 
on the Intenor. which together with the arch 
prOVides for lateral stiffness for the entire 
building In the direction of the arch. These 
girders afso function as Intermediate ties. On 
the extenor arch , these Intermediate ties are 

moved behind the cladding hne and ac­
tivated by diagonal struts on certain floors In 
the hOrizontal plane at the arch nodes 

The straight-segmented. parabolic shape 
was chosen for the arch as the most effiCient 
shape for the pnmary loading configuration. 
a series of approximately ecual pOint loads 
applied to the arch by the columns and 
hangars. The arch shapes matches the mo­
ment diagram for uniform POint loads and 
therefore the loads are earned as axial com-
pression loads With a minimum of flexural 
bending. down the arch to the buttressed 
walls. 

Steel Detailing 
Steel details followed two baSIS concepts 
One pertained to the character of exposed 
steel on the exterior: the other to the SJmpflClty 
and ease of fabrication and erection. 

The architectural premise was to em­
phaSIZe honest and clear structural logiC In 
the proportionality of members and 10lnts 
while the aesthetiCS were based on express­
Ing CriSp. open. web-like forms to permit the 
play of daylight through the structure ThiS 
was Integrated SUitably vvth the expreSSIons 
of robustness and Integrity. especlafly at the 
JOints. For ease of fabncatlon and erection, 
all field welding was eliminated In favor of 
shop welding and bolting . 

The baSIC arch segments are linear ele­
ments With end-bearing plates connected to 
nodes which provde the angle change to the 
next linear segment The arch members 
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Unique structure reqUired high degree of dimensional control In steel fabrICation 

themselves are composed of bUllt·up chan· 
nel members arranged back·to-back to per· 
mrt the column·hanger members to pass be­
tween them and be connected to them. The 
flanges of the channel provide articulation 
and crispness to the otherwise solid arch 
shape Regularly spacec banen plates tie the 
two channels together to make them func· 
tion as one and provide a certaIn openness 
in the Width of the members. 
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The Best Selling 
Civil/ Structural Program 

Since 1987 

II ANALYSIS II 
• 20 )0 Fl'1me Truss Pine Shell 
• Sutle , P·Oelu Oy~mk RSA AnalySIs 
• Capable or 1000'$ or JOlnu ~nd lOO's or load cues 
• Interactive geometry, deflection, mode shape, plOts 
• Intel'1ctJve shear Ind moment dlagnm plou 
• ArsC llbnry Included 

II DESIGN II 
• Interactive gnphlC menu dr'Yen deSlg" 
• ConUnuOUI beam, I«1I0n properties, rreqUC!ncy 

calculations 
• ArsC code check and Slling 
• ACI column. beam. rooting deSIgn 
• ~Slln deU1l11 un be output to AUTOCAD 
• hullen, ,n report pnsenu.tIOf'Il 

II GUARANTEE II 
M·STRUOl,s superior In productivity and power 
It hilS ellCtremely fluible IfIpUl' output optIOns afld 
supports molt PC XT AT PS21ui~re 

"JOIN THE WINNING TEAM" 
Ask for a brochure tOday. 
lVd>'JIj P.O. Box 7326 
• " .. P. ". Fre mont. CA 945)6·7)16 
;!~t'~'/t'~ ': (41 5) 795·0509 

Fabrication and Erection 
ThiS unique structure. while simple in con· 
cept. reqUired a high degree of dimenSional 
control and craftsmanship In steel fabrICation 
and erection. The baSIC criteria related to (a) 
appropriate fit of the members in the erected 
structure. and (b) SUitable allowances for 
member distortIOns and camber to result In 
a level floor. A comprehensive system of 
tolerances for fabrication and erection was 
worked out to achieve those ends. ThiS was 
accomplished by a creative working relation· 
ship between the deSigners and steel fabrl' 
cators (HBS) early in the dBSlgn process and 
prior to the actual bid 

Fire Engineering 
An engineered approach was used to 
evaluate fire reSistance and protection for the 
exposed steel elements All elements Interior 
to the Window wall were fire protected con· 
ventlonally according to British Standards 
and a sprlnklered system With an emergen· 
cy power hookup prOVided. The nature of a 
fife that might occur In thiS particular building 
was determined and maximum steel tem· 
peratures calculated. A structural analYSIs 
was then performed to determine deforma· 
t,ons which could occur from thermal expan· 
Slon and changing elastic properties To limit 
steel temperatures while preserving shape 
characteristics, a ftre-reSlstant glass WIndow 
wall was used-the eqUivalent of haVing a 
flre·rated barner between the fire load and 
the exposed steel. Two types of heat·reSlstant 
glass are available; In one, a layer of Intumes­
cent matenal IS laminated between two layers 

cent material IS laminated between two 
layers of regular sheet glass. In the other. the 
chemistry of the glass IS altered to toughen 
It against heat-similar to Pyrex. 

• 
Hal Iyengar 

(NOTE A copy of Iyengar's paper IS reproduc· 
ed to the Proceedings of the t989 N.llonal SleeI 
ConstructIOn Conference. available from AISC after 
July 1. 1989.) 

Highway Structures 
Design Handbook 
To Be Updated 
The Highway Structures DeSign Handbook. 
developed by AISC Marketing Inc .. will be 
updated and new chapters added as one of 
the flfst projects to be approached by the 
Councillor the Advancement of Steel Bridge 
Technology. The handbook has become a 
recognized source of Information for the 
deSign of steel bridges and the Council 
believes it can serve as a foundation docu· 
ment for sharing and promoting the best of 
current steel bridge practices. 

A Priority list of chapters to be wntten . 
revised Includes 

• Chapter 1114A Composite. Welded·plate 
Glfder·load Factor DeSIgn Revse and up­
date for new shear deSign and fatigue 
prOVISions. 

• Chapter 11148 CompoSIte Welded·plate 
Glider and Rolled·beam-Autostress 
DeSIgn New chapter demonstrating the 
use of autostress deSign procedures. and 
companng rolled beam and plate glfder 
deSign. 

• Chapter 1/8 Jomts and Bearmgs: New 
chapter demonstrating deSign and details 
of deck JOints and bearings. Shows how 
most fOlntS can be eliminated through In· 
novat,ve deSigns practiced In Tennessee. 

• Chapter 1115 Composite Medlum·span. 
Welded·piate Glfder-Load Factor De­
Sign. ReVise and update for new shear 
deSign and fatigue prOVISions. 

• Chapter 119 Unpamted Steel Bndges 
New chapter diSCUSSIng the expenence 
With the use of unpainted steel In bridges 
over the last 20 years. With specific recom· 
mendatlons and guidelines for Its use. 

• Chapter 1/3 Properties New chapter will 
dISCUSS malenal conSiderations In • 
deSign of structural steel bndges to ens 
safe reliable material and structure 
performance. 
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hnaginative Engineering 

AIR FORCE ONE 
COMPLEX 
Bigger than Big! 
by Andrew J . Sauvage 

Looking north at support complex and hangar 

Aircraft hangars In general tend to be 
large. long-span structures The new 

maintenance and support complex for the 
President's "Air Force One" Boeing 747 
aircraft IS larger than large. Standing on 
the taxiway at Andrews Air Force Base. 
one realizes superlatives are Inadequate. 
ThiS bUilding IS Just plain big . But It IS more 
than big! It 's a commanding, award-win­
ning architectural design given shape and 
support by 3.500 tons of structural steel. 

Design of the complex received the Air 
Force Regional C,v,l Engineer's Award for 
Design Excellence In the Eastern Region 
and the 1987 U S. Air Force Honor Award 
for concept design excellence. In addl­
lion, the design of the exterior of the entire 
complex, a preflnlshed insulated steel 
panel system arranged In dark and light 
gray hOrizontal bands. was commended 

•
he National Capital Planning Com mls­
for the scale and consistent composI­

tion thiS scheme proVides to the very large 
bUilding. 
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The need for this faCility was based on 
the government's deciSion to replace ex­
isting Presidential Boeing 707's used as 
Air Force One for more than 20 years With 
two new Boeing 74 7's. scheduled to arrive 
In November 1988, a delivery date which 
dictated an ambitiOUS design and con­
strucllon schedule. The Al E completed 
the concept, preliminary and final design 
of the 145,000-sq. ft High Bay area and the 
50,000-sq ft support complex In only nine 
months, including reviews by the Navy, Air 
Force and several enVIronmental agen­
cies-delivering the final working draw­
Ings on Feb. 12, 1987. 

The unique building shape IS a result of 
configUring the aircraft parking With Iwo 
747's in a 90', nose-to-nose position . The 
complete building footprint integrates thiS 
basic V With other essenllal components 
such as aircraft doors, "pockets" for the 
retracted (open) doors and fire protection 
systems by uSing three basic shapes­
rectangle, triangle and Circle-to form an 

elongated hexagon with a Circle at each 
corner. The hexagon IS 392 ft across flats 
and 611 ft across the pOints 

Severat Design Considerations 
There are several design conSiderations 
related to the hangar, or "high-bay" con­
figuration. The three front Sides of the 
bUilding (draWing) are aircraft doors, With 
column supports pOSSible only at pOints B 
and C. Columns are spaced along the oth­
er three sides. Considering the Irregular 
shape of the roof, the structure must span 
across the north-south direcllon from the 
EF Side to the BC Side , where a malar 
transfer truss carries the load to points B 
and C. The structure also must reach out 
in the east and west directions from the 
central rectangle to form the aircraft door 
openings along the AB and CD Sides 

The two main aircraft doors are 6-leaf, 
horizontat-slldlng, bl-parllng doors These 
doors, qUite Impressive structures all by 
themselves, were furnished by AtSC Mem-
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ber Fleming Steel Company. Three leafs 
slide each way from Ihe center, nesting 
together as they reach the fully open POSI­
tion. The open doors reqUire an external 
storage area, or pocket. appended to the 
main structure, with a total of four required 
at paints A, B, C and D. In many hangar 
deSigns, these appendages are functional 
but uninspIring rectangles. The architect 
chose a cylinder shape for thiS structure, 
which helps focus attention to the corners 
of the hexagon without adding confusing 
and extraneous lines at these focal pOints. 
To balance the hexagon, two additional 
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cylinders were added, one for Ihe fire­
fighting foam equipment. the other to pro­
vide washrooms, locker rooms and house 
the aircraft washrack equipment. 

The initial design effort focused on the 
clear-span roof structure for the high-bay 
area. Several options were investigated. 
including one-way trusses, a space truss 
and a cable-supported system. After con­
sidering these and other possible struc­
tures, a space truss system consisting of 
main trusses spanning the 354-ft (north­
south) direction with secondary trusses 
spanning in the east-west direction was 

SECTION 

". 
I 

Floor pfan (above) of Air Force One 
hangar. Section (I.) shows Immensity of 
project. Intenor (r.) from "F," lookmg 
northeast toward CD door. 

,,. 
I 

selected for design development. ThiS 
system provides support and deflection 
control along tre AB and CD lines (the 
main aircraft doors) and also results in a 
rigid, two-way horizontal structure 10 dis­
tribute lateral forces. 

The method of analysIs for this 3.7 -acre 
roof structure was a mafor considera. 
There are two basic possibilities. The 
is to build a large computer model of the 
entire structure. The second is to make 
some baSIC (educated) assumptions 
about how the structure witl behave, then 
isolate several planar substructures and 
proceed with a hand (or simplified com­
puter) analysis. After some thought, the 
analysIs method selected was-both! The 
reason for this dual analysIs was a consid­
eration of the erection process. 

The roof structure was too large, heavy 
and complex to be built entirely on the 
ground and then lifted into place. How the 
structure would react to the dead load 
would depend almost completely on the 
erection sequence, but the complete 
space structure would resist future live 
loads as a Single system. Since the space 
structure was the most effiCient, consider­
ation was given to reqUiring that the struc­
ture be erected with complete shoring , 
which would result in both dead and live 
loads being resisted by the space struc­
ture. However, after establishing the cost 
of the necessary shOring, thiS ereclton pro­
cedure was abandoned. 

The computer analysis reqUired . 
building of a computer model with 
nodes and 1,115 member elements. For 
the first analysis, member sizes were estl-
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mated, dead and live loads calculated 
and applied and a first analysis was pro­
duced uSing the GTSTRUoL program. Us­
Ing member sIZes obtained from this run, a 
second run was made, and deflections 
were plotted After considering the deflec­
tions, several changes were made to the 

l em, the most significant being an In-. 
se In truss depth from 24 to 28 ft 

en, back to the computer for another 
run, and then another deSign, 

After the space structure analYSIS and 
deSign was completed, the second analy­
sis began With a consideration of erection 
sequence Based on this sequence 
(which was provided on the contract draw­
Ings), critical members and sub-systems 
were selected and analyzed for dead load 
stresses These stresses were then added 
to the live load stresses obtained from the 
space-frame model, and the members 
were checked and revised as necessary. 

Finally, truss assemblies Idenllfled by 
the erection sequence were analyzed for 
stresses Induced dUring the lifting pro­
cess. Since the erection process envi­
sjoned ilttmg one half of a truss onto tem­
porary mid-span shoring, this Involved 
checking members deSigned as tension 
diagonals for a relatively small compres­
Sion load to Insure that buckling would not 
occur. 

Details, Detaifs, Details 
It IS not enough for a structural deSign to 

t echnically correct from a strength and 
Iceablhty (deflection) standpoint. 

me one has to be able to bUild what has 
been deSigned, or the deSign IS of no val-
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ue. It was obVIOUS from the beginning that 
the details of the structure would rival the 
analysis in complexity. The details of a 
complex steel fob such as thiS are at least 
as Important as the overall member de­
sign. Many baSIC deCISions concerning 
the layout and orientation of members In 
the space truss were made based on the 
resulting joint configurations. For example, 
the "TS" trusses were behaving as simple­
span members, so a claSSIC diagonal con­
figuration resulting In tenSion diagonals 
was pOSSible. Double angles were chosen 
to simplify the connection at the chord­
vertical-diagonal junction. The diagonals 
on the "TL" trusses were then configured 
to minimIZe Junction With the TS diagonals. 

JOint and splice details were effected by 
the SIZe of the main truss chord members. 
The central TS truss chords, for the most 
part, fall into the ASTM A-6 Group 4 or 5 
size classification-so called "jumbos," 
Bolted splices In tension members require 
conSideration of the resulting net area and 
the overall member becomes larger than 
necessary In order to prOVide proper net 
area at the splice. For this reason, welded 
splices are more efficient and very ap­
pealing. It IS fortunate that much attention 
has been given over the past few years to 
the problems arising from butt-welded ten­
Sion splices in jumbo Wide-flange shapes, 
because it is obvious the appeal of the 
welded splice is like the siren's song­
jagged rocks walt. On Air Force One, all 
the jumbos are a A 572 Gr. 50, killed flne­
grain steel and all splices In these mem­
bers are bolted (ThiS deSign was carned 
out prior to the recent issue of Supplement 

No. 2 to the AISC SpeCification, which pre­
sents new rules for deSign of fumbos sub­
ject to tenSile forces) 

Another detail consideration affected 
the cylinders, or "pods" The mafor pur­
pose of the structure of the cylinder IS to 
form a round shape from straight metal 
panels , holding the panels In place 
against their own dead lead, which IS 
small, and Wind loads, which are not. Ori­
ginally, the design sought to take advan­
tage of the Inherent lateral strength of the 
50-ft dla cylinder. However, In order to 
make a tubular structure, It was necessary 
to prOVide extenSive braCing between the 
vertical girt columns, Since the Siding pan­
els would not prOVide thiS strength . After 
looking at the hundreds of small braCing 
members and attendant field connections 
for each one, the original deSign approach 
was pronounced to be elegant In theory 
but a lot of gingerbread (or In erector's 
parlance, "junk Iron") In practice The de­
Sign was changed to a more mundane but 
practical rectangular braced core Within 
the confines of the cylinder The rectangu­
far core in the A. B, C and 0 cyfmders afso 
lined up with the respective AB , BC and 
CO Sides providing for an uncomplicated 
transfer of lateral forces from these Sides 

fmportant Detail Decisions 
One of the most Important detail deCISions 
concerned the layout and deSign of the 
joints In the structure, espeCially the truss 
fOlntS. Two truths were eVident from the 
start. FirSt, the JOints would be complex, 
and the actuallolnt details would have ma­
jor impact on the cost of fabrication and 
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erection. Second, there are many accept­
able details that can be conceived for any 
given Joint, depending on which engineer, 
fabricator or erector (or combination of all 
three) looks at the loint. 

The approach adopted is outlined In the 
ASCE "Final Report and Recommenda­
tions on Assignment of Authority and Re­
sponsibility for Design of Steel Structures." 
This report was endorsed by AISC in 
1986. Under Sect. 3.1, the report states, 
"For complex steel structures, the EaR 
(engineer of record) may specify in the 
contract documents that the fabricator 
have a licensed professional engineer de­
sign the connections. In such cases. the 
EaR should still review and approve the 
connections. " 

This process worked well. The fabricator 
requested, and was granted, permission 
to use 1 Va-in. A490 bolts in lieu of the 1 V.­
in. bolts originally specified . The contract 
documents permitted paint on the faying 
surfaces, providing a slip coefficient of 
0.33 for the paint was established. The 
fabncator elected instead to take advan­
tage of the requirement for SSPC SP-6 
cleaning (commercial blast) and use a slip 
coefficient of 0.5. With these basic decI­
sions made and approved, the joint de-

signs were made and submitted to the 
EaR for review and approval. All joint cal­
culations and drawings were reviewed 
carefully prior to approval. Most of the joint 
designs were found to be satisfactory on 
first review Some of the more complex 
joints were the subject of a face-to-face 
meeting between the fabricator's engi­
neers and the EaR, where joint geometry, 
design approach and other concerns 
were discussed and agreed upon. In sum­
mary, the ASCE guidelines concerning 
joint design worked well on this project be­
cause both parties approached the pro­
cess openly and in a profeSSional manner. 
We have used this process on other pro­
jects involving other detailers and fabrica­
tors, and believe that for complex struc­
tures it is a good arrangement. 

Construction Schedule Ambitions 
The construction schedule was as ambi­
tious as that for design, allowing only 20 
months. Erection of the structure began 
With the warehouse-like support complex, 
which is one-story joist and beam con­
struction, and proceeded towards the EF 
line. Then, the E and F cylinders and the 
columns and bracing between them were 
erected. Next, the Band C cylinders and 

FREE! ! 
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PLANE FRAME ANALYSIS PROGRAM 
That's right , for just a nominal charge to cover 
materials and handling ($19 ), we will send you 
our powerful PLANE program. This is our full ­
blown PLANE, not a watered down version . How 
can we possibly afford to do this ? It is because 
we are convinced that once you 've tried our 
softw are. you will be back for more . 

Your will also receive all of the required 
documentation , as w ell as information regarding 
our 80 + programs for concrete , steel, t imber 
and post -tensioned concrete design , including 
design and graphics modules for PLANE. Our 
programs are developed to run on IBM-PC , -XT, 
-AT and most compat ibles. 
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o YES, Please send me PLANE @ $19 to cover materia ls and handling . 

.... M£ ____________ COM"~HV _____________ _ 

stllUT. OO .. US _ _ ______________________ _ 

CIT'I''STATf 'Z'' _________________________ _ 

_ , '-' __ '-______ COMPUl(II _____________ _ 
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~ RI. n The Mo., Produc'l~ S 'ructurol De. lsn Sojtwore Since 1966 
'l) ~USTRUCTURALANALYS IS.1 NG. 
429 Fifth Avenue . Indialan tic, Florida 32903 • (407) 727-1562 • (407) 640-6047 

the BC line steel were erected. The erector 
then began assembling the main trusses 
on the floor of the high-bay area. 

The final erection procedure made one 
change from the engineer's proposed se­
quence. Rather than lift single half trus. 
the erector chose to assemble qua 
span "boxes" on the floor. These boxes 
consisted of quarter lengths of two north­
south ("TS") trusses tied together with the 
appropriate sections of the east-west 
("TL") trusses. They were 42 ft wide , and 
about 88 ft long. The first quarter was lifted 
and connected to the BC line columns, 
with the end resting on temporary 72-ft 
high towers. The second quarter was then 
lifted and supported on quarter and mid­
span towers. After the quarter point splice 
was made up, the quarter span towers 
were moved to the other side (the ¥, point) 
and the other two quarter span units erect­
ed in similar fashion. Finally, the mid-span 
splice was bolted up and the mid-span 
tower removed. This basic procedure was 
followed for most of the roof structure, with 
some modifications In the triangular areas. 

On Jan. 12, 1989, the Navy and the Air 
Force jointly cut the ribbon on the new 
complex, as the kick-off of the Armed 
Forces ReView and Awards Ceremony for 
President Ronald Reagan . The complex 
was presented to the President as part of a 
farewell exhibition by the Joint Chiefs of 
Staff and the Departments of the Ar. 
Navy, Air Force , Marines and Co 
G~~. 0 

Architect/Engineer 
DanIel , Mann, Johnson & Mendenhall 

Construction Manager 
Chesapeake DIVision, 
Naval Facilities Engineering Command 

General Contractor 
The George Hyman ConstruCtion Company 

Fabricator 
LehIgh Structural Steel Company 

Owner 
United States Air Force 

Andy Sauvage ;s the head of the structural sec­
tion In the Washmgton, D.C. office of Dame/, 
Mann, Johnson and Mendenhall (DMJM) 
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• 
Soda ... designs your 

least-weight steel structure 
fast ... and automatically 
Finally, a practical structural 

engineering software package 
that not only analyses but 

automatically designs a least­
weight (optimal) steel 

structure. 

SODA represents the perfect 
blending of state of the art 
structural engineering and 

modem optimization research. 
SODA is a truly practical steel 

design optimization package 
that permits the designer to con­

centrate on engineering instead of routine calcu-

SODA automatically and 
completely designs a least­
weight planar steel frame or 
truss from section databases in 
complete conformance with 
design code requirements. The 
design by SODA is complete. 
constructable and ready to 
implement. There is no need 
to re-analyse and re-size as is 
the case with other steel design 
programs. The software 
designs not only member by 

• lations, thereby reducing design time and costs. 

member, but by considering 
the entire structure as a system. The design 
satisfies both strength and deflection requirements. 

• Design codes supported: 
- AISC WSD 1978 Specification 
- AlSC LRFD 
- Canadian CAN3 - S16.1 - M84 Limit States Design 

• Microsoft~ Windows environment 
• Mouse or keyboard interaction 

-~ -
-... ..... " ..... ~ . , - -... .. .. .. 

u •• 

InpUI and ediling 
is quick and easy. 

E$l ,W I . 

-' 3 ~ 

~:!f 

I • -

User interface is 
accomplished with mouse 

and drop down menw.. 

• Members selected from AlSC or CISC database or from 
user's custom data base 

• Comprehensive yet concise user's manual 
• 30 day evaluation period, refund if not satisfied 
• Runs on IBM PC XT/AT or compatible 
• Minimum 640 KB and hard disk required 

• MICftWdt •• ,....., ~ d M~ ~ 

.. '" ..... --- .... . . , .. ..... .. , ,: ::: 
.. I" 
I \I" 

" , . 
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Graphics displays are 
accessible at any time. 

The oplimal design is 
presented in a logical 
and concise manner. 

TO GET MORE INFORMATION ON SODA, CALL OR WRITE: 

• 
WATERLOO ENGINEERING SOFTWARE 
22 Dupont Street East 
Waterloo, Ontario 
Canada N21 2G9 
OR CALL COLLECT (519) 885-2450 

STRUCTURAL 
OPTIMIZATIO 

DESIGN AND ANALYSIS 

See us at the AISC National Steel Construction Conference 



OTIs used on I ,209-foot headquarters 
building In Hong Kong 

and used on the soaring Bank of China 
tower in Hong Kong. 

For more infonnation, write to: 
Jonathan Turner, J&M Tumer, Inc .. 

High, accurate clamping forces are essen- Not only do Direct Tension Indicators assure 
tial in slip-critical connections of high-rise proper bolt tension every time, so there's 

1300 Industrial Blvd., Southampton, PA 18966. 
Or call 1-800-525-7193. 

buildings. But when the building is the fifth no guesswork, but they also eliminate 
tallest in the world and wind load require- expensive, inaccurate, and potentially haz-
ments are extreme-two times those of New ardous torque wrench inspection. Plus, DTIs 
York and four times larger than the equiv- save on inspection costs. 
alent earthquake load requirement of Direct Tension Indicators from J&M Tumer, 
Los Angeles-these clamping forces become Inc. An excellent investment in quality W 
all the more important. assurance. 5pecily American-made DIrect 
That's why Direct Tension Indicators were Tension Indicators to ASTM 1'959-85 on your J " M Turnel' Inc:. 
specified by Leslie E. Robertson Associates next structural steel project. The bolting quality assurance people. 

See us at the AISC National Steel Construction Conference 
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I nnovative Steel Bridge Tested 
. 
In Laboratory 

~ 
large experlmenlal lesl program 10 
evaluale Ihe behavior of an Innovative 

span conllnuous plate-girder bridge with 
precast prestressed deck panels has recent-
ly been completed al the Federal Highway 
Administration (FHWA) Turner-Fairbank 
Highway Research Center in McLean, Va. 
The prolect was sponsored JOintly by the 
American Iron and Steel Institute (AISI) and 
the FHWA. The bridge represented an 0.4 
scale model of a two-span continuous plate 
girder bridge designed using Alternate Load 
Factor (Autostress) Design procedures. 

The project was coordinated by the con­
suiling firm of WISS, Janney, Elstner Asso­
Ciates, Inc. of Northbrook, III. who served as 
a subcontractor to AISt , With a~stance from 
AtSC Markellng, Inc 01 Pittsburgh, Pa. Per­
sonnel from Bethlehem Steet CorporallOn, 
USS, a diVISion of USX Corporation, and the 
Armco Steel Corporallon also contributed. 

The project was overseen by an AISI Ad­
VISOry Panel consisting of industry person­
nel, FHWA personnel. selected state bridge 
engineers and members of academia Fabri­
cation and erection of the model bridge was 
completed by Atlas Machine and Iron Works, 
Inc., Gainesville, Va. Precast components 
were fabricated by Shockey Bros. of Win-

•
ester, Va. and post-tenSioning was com­

eted by the VSL Corporallon, Springfield, 

Post-tenslOnmg of deck 
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Va. Load fixtures for the model bridge were 
fabricated by Salisbury Steel, Salisbury, Md 
Laboratory tesllng was accomplished by 
FHWA personnel and data analYSIS IS the 
responsibility of AISI 

Mark Moore of WISS, Janney and Michael 
Grubb of AISC Marketing, Inc. Will present 
a paper on the bridge as part of the upcom­
In9 National Steel Construction Conference 
at the Opryland Hotel . The paper Will be 
presented twice Friday, June 23: Irom 10·30 
to noon and again from 3:30 to 5:00 p.m. 

Alternate Load Factor Design (ALFD) IS a 
limit-states deSign approach that more real­
Istically approximates the actual behaVior of 
continuous steel members at higher loads 
than present deSign procedures. ALFD 
recognizes and takeS advantage of the abllty 
01 conllnuous steel members to adjust 
automallcally for effects of controlled local 
Yielding ALFD alms to maintain simpliCity of 
completed steel structures to minimize total 
cost, including fabncatlon, and to provide 
beffer performing steel structures less 
susceptible to fatigue damage. Significant 
fabrication cost savings are poSSible over 
steet bridges deSIgnee uSing more traditional 
methods. 

An AASHTO guide specification present­
ly permits the use of ALFD for braced com­
pact secllons. The model-bridge study IS part 

Model bridge under construction 

of a comprehenSive AISI research program 
to extend ALFD procedures to non-compact 
girders With slender webs. An equally Impor­
tant obfectlve 01 the project was to study the 
behavior 01 a bndge With comPOSIte modular 
precast deck panels fully prestressed In both 
the transverse and longitudinal directions 
Modular precast prestressed deck panels 01-
fer potenttal savings In bndge rehabilitation 
work, as well as the potential for better per· 
tarmlng concrete decks In neN bridge 
construction. 

The model bridge consisted of three plate 
girders, With two 56-h spans, transversely 
spaced at approximately 6 h-9 In_ and sup· 
porting 4-,n. prestressed modular deck 
panels. ThiS corresponded to a prototype 
bridge With two equal spans of 140 h, an 
overall Width of 48 h and girders transverse· 
Iy spaced at 17 If With 10-ln. thick deck 
panels 

Because the prototype was deSigned us­
Ing ALFD procedures, the girder deSign 
was clean and effiCient, With a minimal num­
ber of lIange transitions and plate-thickness 
changes The precast deck panels permit­
ted Significantly Wider girder spacings In the 
prototype than are tradilionally used, which 
generally offers SIgnificant economies In steel 
bridge construction because of the fewer 
number 01 poeces to fabricate, shiP and erect 

(continued) 

25 



Mark Moore 

The model bridge was sublected to a com· 
prehensive senes of tests at each of the three 
AASHTO factored design load levels: service 
load, overload and maximum load At the 
servICe-load level, expenmentally·determlned 
elastic wheel load distribution factors were 
compared with factors computed Irom a 
flnlte·element model of the bridge and fac· 
tors computed using present AASHTO pro· 
cedures. Limit·state criteria introduced to 
continuous· bridge design In ALFD, such as 
the formation of automoments and the 
shakedown phenomenon at overload, were 
illustrated experimentally The available 

reserve strength at maximum load was deter· 
mmed and found to be significant , 
demonstrating the adequacy of the plastic 
mechanism analysis introduced In ALFD pro­
cedures at maximum load. Deck·panel 
behavior was also analyzed at all three load 
levels. 

It was apparent from the test program that 
the ALFD IlmIt·state criteria were sufficient to 
satisfy the structural performance require· 
ments for thiS bridge at each load level , and 
that modular precast prestressed deck 
panels can perform satisfactorily over an en· 
tire range of loading. Data from the test Will 
continued to be analyzed over the next year. 

AISC Announces 1989 
Steel Bridge Competition 
AISC will accept entries until June 16, 1989 
for the 1989 Prize Bridge Awards. Bridges 
Will be judged in 10 categories: long· spa 
med,um·spanlh'gh-clearance, medlum·sp!P' 
low·clearance, short·span, grade-separation, 
elevated highway or viaduct, movable·span, 
rail road, special purpose and reconslructed. 

To be eligible for the 1989 contest, a bridge 
must be within the U.S. or its territories and 
be built of structural steel fabricated in the 
U.S. The bridge must have been completed 
and opened to traffic dUring the three year 
period July 1, 1986 to June 30, 1989. 

Since 1928, AISC has honored outstan· 
ding bridge designs using structural steel 
aesthetically, Imaginatively and effectively. 
The competition recognizes the versatility of 
steel as a bridge material and encourages 
improvement In deSIgn and constructton of 
bridges which enrich the American land· 
scape. In promoting a broader appreciation 
of the creative, functional and aesthetic ex· 
cellence of steel bridges, AISC also pays 
tribute to the vision and skill of the persons 
who plan, deSign and build them. 

Entries must be postmarked before June 
16, 1989. Entry forms are now available from 
AISC, 400 N. Michigan Avenue, Chicago, III. 
60611 (312/670-5422). 

TRAVELIFT® • 
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When you make an investment in 
material handling equipment that 

your entire operation revolves around, 
you want that investment to be there, 

fully operational. whenever you need it. 
We calilt being there for the long haul! 

MI·JACK TRAVELIFTS have been making 
the long haul for over 25 years. In Industrial 

and construction applications throughout the world . 
TRAVELIFTS have improved production efficiencies as much as 400%: 
reduced manpower requi rements by 50% and increased lift capacities in the bargain. 

TRAVELIFTS out lift other types of crane, with less crew, and transport their loads 
virtua lly anywhere in a production area or yard, WITHOUT FEAR OF TIPPING! If you 
think thafsa tall statement, we'll be happy to demonstrate the efficiency and ability of the 
MI-JACK TRAVELIFT. We can arrange a demonstration on a similar application, or bring in a 
movie of the TRAVELIFT making the long haul. 

See us at the AISC National Steel Construction Conference 

20' TO 60' lew 
20' TO 40' HOOK HEIGHT 
20' TO 50' WHEELBASE 

.!. ..... - mh'ACH 
PRODUCTS 

3111 We.t 1671h Street 
Hazel Crest. IL 60429 

1-3 12-596-5200 
TELEX: 27·0177 • 
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Fabrication and Erection of 
Minneapolis Convention Center 

Welding o( support p'pes (or dome 

The new $120·mllllon dollar Mlnneapo­
hs Convention Center IS part of the Clty'S 

plan to maintain an economically strong 
downlown core It IS the latest addition to a 
hst (j CIVIC prOjeCtS thatlnciude a concert hall. 
stadium. pedestrian mall . parking ramps. 
enclosec pedestrian walkways and a sculp· 
ture garden Two malar department stores 
and a han·dozen hlgh·"se offICe buildings 20 
to 60 stories tall have also been constructed 
recently 

The key feature In the convention center 
complex IS the main exhlt"tlon hall. 842 x 330 
ft wIth only 12 Intenor columns The domi­
nant architectural and structure feature IS 
three lamella domes. Each dome. 210 ft In 
diameter With a 48·ft "se. IS supponed on four 
columns 45 ft above the floor 

Surrounding each dome are four 225·ft 
long x 15-ft deep transfer trusses These form 
a tranSition between the domes and the sur­
rounding tnangufar space truss wIllCh spans 
to the extenor wall cofumns. The entire struc· 

braCing IS prOVided at the midpoint of the 
long wall and transverse braCing at the end 
walls. 

The entire structure IS so complex struc· 
turally that It could only be analyzed as a 
,.ngle conlinuous frame. In an eNon to op­
timIZe the structure, a least·welght approach 
was used. As a result . member ,.zes vary 
constantly through the structure. For exam· 
pie. dome members are W14 secllons. vary· 
Ing In weight from 159 Ibs.1ft to 22 Ibsnt 
Space Irame members were either TS8x8. 
TS8x4 or TS5x5. but they vary from 'I,. In 
wall to sohd steel members. Each space 
frame chord had an average of five wefded 
splices even though the longest assembly 
was about 52 ft. 

The complex geometry. the variation In 
member sIzes and the extenSive amount of 
welding presented a challenge to the can· 
Iraclor In delalhng. fabricating and erecllng 
the strucure New malerlaJ speclhcatlons 
were needed for some of the unique heavy 
plate members and their connections 

Both geometry and the requirement for 

assembly as P<J$SIbie With the fabrICation 
shop only five miles from the SIte rt was possi' 

ble to deliver the domes In dlamond·shaped 
assemblies up to 24 ft Wide. transfer trusses 
In 15·x 75·ft sections and the space frame 
assemblles- 7V2 ft high. 15 ft Wlde and ap· 
proximately 52 ft long 

Material Consfderations 
The structural engineer lor the project 
speclhed a minimum Charpy V nolch value 

Lawrence A Kloiber 

A ure. With the exception of some roof Inflll 
WJeams. IS fully welded Without any expan,.on 

fOlnts There are an estimated 10.000 weld· 
ed connections In the structure longitudinal 

full ·welded connections dictated that the See us at the AISC National Steel 
vanous Units be delivered In as large an 

Construction Conference 
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of 20 ft-Ib. at 40" F. In accordance with the 
ASTM PS73 test procedure for matenal aver 
1'12 In. thick. To meet these reqUIrements, a 
cooperative effort of the structural engineer, 
project engineer. construction manager, pro­
ducer technical representatives and 
fabncator at an independent testing 
laboratory was reqUIred A new test pro­
cedure was devised and, based on results. 
the final matenal was furnished fully kJlled, 
vacuum de-gassed to low sulphur and fine 
grain practice. The plates were cross-rolled 
and normalized, and ultrasonically tested to 
ASTM A435 100% scan. No matenal crack­
In9 was encountered In making the vanous 
welds. Matenal cost was, of course, substan­
tially higher than the published mill pnces for 
onginal matenal specification. 

Erection 
Because the extensive number of welds, 
many of them out of poSition, made align­
ment and stab<IIzation In mid-air difficult, safe­
ty and economy dictated the use of as much 
ground assembly as possble. The domes 
were assembled completely on the ground 
and jacked Into place. Deflecllon surveys In­
dicate the structure IS perlorming satlS­
factonly 

Space frames In assembly fixture 

Architect for the prolect IS the MCC Col­
laborative (Setter, Leach & Lindstrom; The 
Lecnard Parker AsSOCiates; Loschky, Mar­
quardt & Nesholm). The structural engineer 
IS Skilling, Ward, Magnusson and Barkshlre; 
construction manager, Mortenson/Barton 
Malow; the erector, Danny's Construction; 
the pnme steel contractor. L L. LeJeune 
Company 

Fabncatlon and erection of the Center IS 
the topic of a presentation by Larry KlOiber, 
preSident of L L. leJeune Company, at the 
National Steel Construction Conference In 
NashVille, Tenn., and the ASCE Structures 
Conference In May. The NSCC presentation 
is scheduled for Saturday morning, June 24. 
KlOiber's paper IS also a part of the NSCC 
Proceedmgs, available after July 1. 

Ga8 •• Wbal'. Coming Soon? 
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A NEW WORLD CLASS BOLT AND NUT 
MANUFACTURING PLANT TO PRODUCE 

DOMESTIC HIGH STRENGTH FASTENERS. 

• TENSION CONTROL BOLT, 2H NUT & WASHER ASSEMBLED 
• HIGH STRENGTH HEX HEAD BOLT, NUT & WASHER ASSEMBLED 

• HIGH STRENGTH 2H NUTS 
VISIT OUR BOOTH *E 
AT THE 1989 NECICOP 

CONFERENCE, JUNE 21124 

FOR INFORMATION CALL 1-800-782-4544 
ICtr TM LOBR Structural Fasteners. Inc. 
.... P.O. Box 1387 • Humble. Texas 77347 

UNYTITE 
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• 
N-R-G Ror cel­
lular floor is at work 
in buildings like Chicago's 
Sears Tower and Amoco 
Building, IBM Headquarters in 
New York, and the Hewlett Packard 
Building in Roseville, California. And 
its history of performance is only part 
of the story, because now N-R-G Ror 
is backed by a service package that's 
unique in the industry. 

When you specify N-R-G Flor, 
you're also specifying national distribu­
tion through Walker's agent network. 
Single-source availability of cellular 
and non-cellular deck, bottomless and 
full-bottomed trenchduct and a wide 
range of service fittings. On-time deliv­
ery, sequenced however you need it. 
Factory labelmg of every piece, with 
organized bundling and clear instruc­
tions. And backup service from a 

• Walker project manager who's even 
available on-site if needed. 

Behind every N-R-G Flor system 
are 30 years of structural expertise 

and 60 
years of ex­
perience and 
innovation in PLEC 
(power, lighting, electronics, 
communications) disttibution 
systems. So your cellular floor 
is not only a code-approved structural 
element, but also a flexible, cost­
efficient, engineered system of PLEC 
distribution. 

Chances are any electtical contrac­
tor knows Walker. So ask around. You'll 
hear about a level of service that's more 
than unique-it's invaluable. 

For a free copy of our N·R·G Flor 
Design Guide, call1·800.222·PLEC. 

U.L d au ifled 
and listed . 

o 
Walker'· 



Stronger, 
Faster 
Construction 
with Nelson 
Stud Welding 
Because of inherent advantages, Nelson 
stud welding has become the standard in 
many fastening applications in industrial 
and commercial buildings, bridges, power 
generating structures. military structures 
and rehabilitation. 

Nelson studs literally anchor other 
members to the basic framework of 
structures. This design makes for 
maximum strength since the welds are 
actually stronger than the base metal. 

Since stud welding is at least three or four 
~mes faster than hand welding, It 
Impressively reduces total man hours on a 
lob. At the same time stud welding does 
away with all the problems associated 
with holes in structural 
members- weakening the main frame, 
sealing holes to prevent leakage, etc. 

All these factors inevitably add up to lower 
in-place anchoring costs. In some types of 
construction, most notably compOSite, 
further savings result from the use of 
lighter and less costly beams that also 
reduce building height and weight. 

Call us toll free at 1.800.321.2005 and ask 
for our design literature, samples or 
application engineenng assistance or 
write to: 

TRW Nelson Stud Welding D,v,s,on 
7900 West Ridge Road 
Elyria, OH 44036-2019 

International: 
England · France · Japan · Korea 
West Germany · Australia 

TRW Nelson Stud Welding Divi5iGn 
I Controls & fasterers GrD..Il 

L tllWlIIe; 1.-=: ... _ ..... lIIIrt"'1IW1toc 

Applications 

c. '11 ''1 ....... -Sh .. rconnectDrstuds 
""ldod to Il1o bolm or through I PlRlllnon! 
form 11181 d.ck reluk in increllod 1iv11ood 
CI""cily. AI much .1 2IJlI1t ...... 1 moy bo 
used end th.llower floor 'IC1ionI reduct 
building height. 

c-..' " .. - Stud ""ldod helded 
concrate .nchors deliver specifttd IxillltnllOl'l 
and ,h •• r strength values and Cln be .ppl;ed 
up to three times flster th.n hind welded 
anchanng davices. Other advantage. includ. 
much higher YIeld points, alimlnlbOn of (Oldy 
let-up ttme for sh.anng and bending. stronger 
wekls, reduced ml.en.1 h.ndhnQ end no 
dlllOr1Jon. 

~ - aecluse ot the'f known 
Vllull. anchor studs can be used In 
IIInd.rdlZed designs for such connections IS 
belong plates for belms and IHS. shear keys 
tor tHI. column banplatll. and VlrtOUI other 
embedded steel ''''''nts. In then 
applicanons, stud welding reduc •• COlt per 
plat •• ensures conSistently htgh weld quailly. 
Irees certified weld.rs for other ,obi, ebm"'ltes 
lono lead bme and storao. probl.ms 

c :11' ........ _ 

She.r connectorl 
provide oqult shel' in 
.1 dweclionl, .liminlll _n thtt might 

result from hend 
WIlding Ind_ 
more_ctory 
compaction of contrite 
.round the connectors. 

.... nU' • - Bndge ifbwlling usually tnvoIveI 
rl'""""'lllllo aid conCrttl end "piecing rt with 
OM concrttllied '0Il10 bHm with _ ""_ 
Ih •• r conn.ctor •. 
Applytng now t.CII .nd interior ratrofiuing of old 
budc:hnUI r.QUirlng inltlilltion of new electrical 
fixturl., IpnnkAtrs and piping tin be Iceom­
P~lhtd by _ing Ihrlodod _to IlrUcturll 
members. 

, 3 ,. I • II' • - Stud welded f.ltene" 
IIcur. II types of IIlIUlation IRII8riII in .n 
densily r.ng .. fister, I._r, more IConcNNCllly 
Ind beIIIr ilion lOY oilier moIhods. 

Electric8l:tlub .. la.l- Threaded stud. and a 
vanity 011tUd configur.tions are used to falttn 
conduit cllmps. llGhting fixture., outlet boxe •• 
spr .. kltr syIIImI, Clbtl runs Ind _ . Fl. 
posrbVI aftlchmlnt .. IChiIwd widtout hoIn 
or costly clo __ os. 

Other COlt UvtRg construction appltcnonl .,. 
IIcunng concrlt. forming and bmbtr shoring. 
wood n'll.rs. cr,neand guiclt rail., grating. 
r.'actory and wear r.Slstant materill • . 

• 

• 

• 



• When The BridgeWas Out, 
We eAcross. 

It was the worst nooding upstate ew York 
had seen in thirty years. 

As the swollen waters of the Schoharie Creek 
raged out of control, the four-lane bridge above it 
gave way. So, the ew York State Thruway Authority 
faced some tough problems. They simply couldn't 
afford a prolonged bridge closure at this vital link 
oflnterstate 90. 

They didn't have to. The bridge fabricator 
responded to the urgent need with a tight delivery 
schedule. And Lukens backed our customer by 

.-committing to quick delivery of stripped steel plate. 
~e both came across - two of the reasons the 

bridge was finished in nine months instead ofLhe 
original estimate of eighteen. 

Stripped plate comes from Lukens name cut 

_'ollaps~ 

• 
BRIDGE COL 
It\ t\EW YO RI , 

All Other Brii 
To Be Checked F~ 

AMSTERDAM. N.Y. 
V~rk ~tal~ Thruway face: 
up 10 a \-e.lr or more tot 

---II'·rda, of the Si 

New 16rk n 
Ex/e!!ded. 

Few Alternatives See -
nFt 

ALBAlw. N. Y. _ . - -
~:U\4'ay OffiCials an: . /'.iev.. )-ork StBle! 
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AIR FORCE ONE 
COMPLEX 
Bigger than Big! 
by Andrew J. Sauvage 

Looking north at support complex and hangar 

Aircraft hangars In general tend to be 
large, long-span structures The new 

maintenance and support complex for the 
President's "Air Force One" Boeing 747 
aircraft IS larger than large. Standing on 
the taxiway at Andrews Air Force Base, 
one realizes superlatives are Inadequate. 
ThiS bUilding is fust plain big . But It is more 
than big I It's a commanding, award-Win­
ning architectural design given shape and 
support by 3,500 tons of structural steel. 

Design of the complex received the Air 
Force Regional Civil Engineer's Award for 
Design Excellence In the Eastern Region 
and the 1987 U S Air Force Honor Award 
for concept design excellence In addi­
tion, the design of the exterior of the entire 
complex, a preflOlshed Insulated steel 
panel system arranged In dark and light 
gray horizontal bands, was commended 

e National Capital Planning Commls­
for the scale and consistent composI­

tion thiS scheme provides to the very large 
bUilding 
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The need for this faCIlity was based on 
the government's deciSion to replace ex­
Isting Presidential Boeing 70Ts used as 
Air Force One for more than 20 years With 
two new Boeing 74Ts, scheduled to arrive 
in November 1988, a delivery date which 
dictated an ambitiOUS deSign and con­
struction schedule. The Al E completed 
the concept, preliminary and final deSign 
of the 145,OOO-sq. ft High Bay area and the 
50,OOO-sq . It support complex In only nine 
months, including reviews by the Navy, Air 
Force and several environmental agen­
cies-delivering the final working draw­
Ings on Feb 12, 1987 

The unrque building shape IS a result of 
configUring the aircraft parking With two 
74Ts In a 90", nose-te-nose position . The 
complete bUilding footprint Integrates thiS 
baSIC V With other essential components 
such as aircraft doors, "pockets" for the 
retracted (open) doors and fire protection 
systems by uSing three baSIC shapes­
rectangle, triangle and Circle-to form an 

elongated hexagon with a Circle at each 
corner. The hexagon is 392 It across flats 
and 611 ft across the points 

Several Design Considerations 
There are several design considerations 
related to the hangar, or "high-bay" con­
figuration. The three front Sides of the 
bUilding (draWing) are aircraft doors, With 
column supports poSSible only at points B 
and C Columns are spaced along the oth­
er three Sides. Considering the Irregular 
shape of the roof, the structure must span 
across the north-south direction from the 
EF side to the BC Side, where a malor 
transfer truss carries the load to points B 
and C The structure also must reach out 
In the east and west directions from the 
central rectangle to form the aircraft door 
openings along the AS and CD Sides 

The two maIO aircraft doors are 6-leaf, 
hOrizontal-sliding, bi-parting doors These 
doors, qUite Impressive structures all by 
themselves, were furnished by AISC Mem-
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ber Fleming Steel Company. Three leafs 
slide each way from the center, nesting 
together as they reach the fully open posi­
tion. The open doors reqUIre an external 
storage area, or pocket, appended to the 
main structure, with a total of four reqUIred 
at points A, B, C and D. In many hangar 
designs, these appendages are functional 
but uninspiring rectangles. The architect 
chose a cylinder shape for this structure, 
which helps focus attention to the corners 
of the hexagon without adding confusing 
and extraneous lines at these focal points. 
To balance the hexagon, two additional 
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cylinders were added, one for the fire­
fighting foam equipment, the other to pro­
vide washrooms, locker rooms and house 
the aircraft wash rack equipment. 

The initial deSign effort focused on the 
clear-span roof structure for the high-bay 
area. Several options were Investigated, 
Including one· way trusses, a space truss 
and a cable-supported system. After con­
sidering these and other possible struc­
tures, a space truss system consisting of 
main trusses spanning the 354-ft (north­
south) direction with secondary trusses 
spanning in the east-west direction was 

S ECTION 

". 
1 

Floor plan (above) of AIr Force One 
hangar. Section n-J shows ImmenSIty of 
proJBCt. Interior (r.) trom 'IF," looking 
northeast toward CD door 

'" I 

selected for deSign development ThiS 
system prOVides support and deflection 
control along the AB and CD lines (the 
main aircraft doors) and also results In a 
rigid , two-way honzontal structure to diS­
tribute lateral forces 

The method of analysis for this 3.7 -acre 
roof structure was a major consldera 
There are two basic possibilities, The 
is to build a large computer model of the 
entire structure. The second IS to make 
some basic (educated) assumptions 
about how the structure will behave, then 
isolate several planar substructures and 
proceed With a hand (or Simplified com­
puter) analysis, After some thought, the 
analYSIS method selected was- both ! The 
reason for thiS dual analysis was a consld· 
eration of the erection process. 

The roof structure was too large, heavy 
and complex to be bUilt entirely on the 
ground and then lifted Into place. How the 
structure would react to the dead load 
would depend almost completely on the 
erection sequence, but the complete 
space structure would resist future live 
loads as a Single system. Since the space 
structure was the most effiCient, conSider­
ation was given to requiring that the struc­
ture be erected With complete shonng, 
which would result in both dead and live 
loads being res isted by the space struc­
ture, However, after establishing the cost 
of the necessary shOring , th iS erection pro­
cedure was abandoned 

The computer analYSIS required 
building of a computer model With J 
nodes and 1,115 member elements. For 
the first analysis, member sizes were esll-

MODERN STEEL CONSTRUCTION 



mated, dead and live loads calculated 
and applied and a lirst analysIs was pro­
duced uSing the GTSTRUDL program Us­
Ing member sizes obtained from this run, a 
second run was made. and deflections 
were plotted After considering the deflec­
tions, several changes were made to the 
sv tem, the most significant being an In-

• 
se In truss depth from 24 to 28 ft 

I en, back to the computer for another 
run, and then another design 

After the space structure analYSIS and 
design was completed, the second analy­
SIS began With a consideration of erection 
sequence Based on thiS sequence 
(which was provided on the contract draw­
Ings), cntlcaf members and SUb-systems 
were selected and analyzed for dead load 
stresses These stresses were then added 
to the live load stresses obtained from the 
space-frame model, and the members 
were checked and revised as necessary 

Finally, truss assemblies Identified by 
the erection sequence were analyzed for 
stresses Induced dUring the lifting pro­
cess . Since the erection process envi­
sioned lifting one half of a truss onto tem­
porary mid-span shOring thiS Involved 
checking members deSigned as tension 
diagonals for a relatlvety small compres­
sion load to Insure that buckling would not 
occur 

Details, Details, Detaifs 
It IS not enough for a structural deSign to 

• 
ro technically correct from a st. rength and. 

Iceabil ity (deflection) standpOint 
SOme one has to be able to bUi ld what has 
been deSigned, or the deSign IS of no val-
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ue It was obVIOUS from 1he beginning that 
the details of the structure would flval 1he 
analYSIS In compleXity The details of a 
complex steel jOb such as th iS are at least 
as Important as the overall member de­
sign Many baSIC deCISions concerning 
the layout and orientation of members In 
the space truss were made based on the 
resulting faint configurations For example, 
the "TS" trusses were behaVing as slmple­
span members, so a claSSIC diagonal con­
figuration resulting In tension diagonals 
was poSSible. Double angles were chosen 
to Simplify the connection at the chord­
vertical-diagonal function . The diagonals 
on the "TL" trusses were then configured 
to minimize tunctlon With the TS diagonals 

JOint and splice details were effected by 
the sIZe of the main truss chord members 
The central TS truss chords, for the most 
part, fall Into the ASTM A-6 Group 4 or 5 
size claSSIfication-so called "fumbos " 
Bolted sptlces In tension members reqUIre 
conSideration of the resulting net area and 
the overall member becomes larger than 
necessary in order to provide proper net 
area at the splice . For this reason, welded 
splices are more efficient and very ap­
pealing. It IS fortunate that much attention 
has been given over the past few years to 
the problems arising from butt-welded ten­
Sion splices ,n Jumbo wide-flange shapes, 
because It IS obvious the appeal of the 
welded splice IS like the siren's song­
Jagged rocks wail On Air Force One, all 
the Jumbos are a A 572 Gr SO, killed hne­
grain steel and all splices ,n these mem­
bers are bolted (ThiS deSign was carned 
out pnor to the recent Issue of Supplement 

No 2 to the AISC SpeCificatIOn, which pre­
sents new rules for deSign of Jumbos sub­
fect to tenSile forces .) 

Another detail conSideration affected 
the cylinders, or "pods " The majOr pur­
pose of the structure of the cylinder IS to 
form a round shape from straight metal 
panels , holding the panels In place 
against their own dead lead , which IS 
small, and Wind loads, which are not On­
glnally, the deSign sought to take advan­
tage of the inherent lateral strength of the 
50-ft dla. cylinder However, In order to 
make a tubular structure, It was necessary 
to prOVide extensive braCing between the 
vertical girt columns, Since the Siding pan­
els would not prOVide th iS strength After 
Jooklng at the hundreds of small braCing 
members and attendant field connections 
for each one, the ongmal deSign approach 
was pronounced to be elegant In theory 
but a lot of gingerbread (or In erector's 
parlance, "junk Iron") In practice The de­
sign was changed to a more mundane but 
practical rectangular braced core Within 
the confines of the cylinder The rectangu­
lar core In the A, B, C and D cylinders also 
lined up with the respective AB, BC and 
CD Sides prOViding for an uncomplicated 
transfer of lateral forces from these Sides 

fmportant Detail Decfsfons 
One of the most Important detail deciSIOns 
concerned the layout and deSign of the 
fOlnts In the structure, espeCially the truss 
10lnts Two truths were eVident from the 
start First, the 10lnts would be complex, 
and the actuallolnt details would have ma­
for Impact on the cost of fabrication and 
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erection. Second. there are many accept­
able details that can be conceived for any 
given 101nt. depending on which engineer, 
fabricator or erector (or combination of all 
three) looks at the 10lnt 

The approach adopted IS outlined in the 
ASCE ' Final Report and Recommenda­
lions on Assignment of AuthOrity and Re­
sponsibility for Design of Steel Structures.' 
This report was endorsed by AISC In 

1986 Under Sect. 3.1, the report states, 
'For complex steel structures. the EOR 
(engineer of record) may specify in the 
contract documents that the fabricator 
have a licensed profeSSional engineer de­
sign the connections. In such cases, the 
EOR should stili review and approve the 
connections .• 

ThiS process worked well. The fabricator 
requested, and was granted, permission 
to use 1111-10 A490 bolts in fieu of the 111.­
In. bolts Originally speCified. The contract 
documents permitted paint on the faying 
surfaces. prOViding a slip coeffiCient of 
a 33 for the paint was established The 
fabricator elected Instead to take advan­
tage of the requirement for SSPC SP-6 
cleaning (commercial blast) and use a slip 
coeffiCient of 0.5. With these baSIC deCI­
Sions made and approved, the 10lnt de-

signs were made and submitted to the 
EOR for review and approval. All Joint cal­
culallons and drawings were reviewed 
carefully prior to approval. Most of the 10lnt 
deSigns were found to be satisfactory on 
first review. Some of the more complex 
joints were the subject of a face-te-face 
meellng between the fabricator's engi­
neers and the EOR. where JOint geometry. 
deSign approach and other concerns 
were discussed and agreed upon. In sum­
mary. Ihe ASCE gUidelines concerning 
joint deSign worked well on th is prolect be­
cause both parties approached the pro­
cess openly and in a professional manner 
We have used th is process on other pro­
jects Involving other detailers and fabrica­
tors, and bel ieve that for complex struc­
tures it is a good arrangement. 

Construction Schedule Ambillons 
The construction schedule was as ambi­
tious as that for design , allowing only 20 
months. Erection of the structure began 
with the warehouse-like support complex, 
which IS one-story 10lst and beam con­
struction, and proceeded towards the EF 
line. Then. the E and F cylinders and the 
columns and bracing between them were 
erected. Next. the 8 and C cylmders and 

FREE! ! 
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PLANE FRAME ANALYSIS PROGRAM 
That 's right , for just a nominal charge to cover 
materials and handling ($'9). we w ill send you 
our powerful PLANE program. This is our fuJl­
blown PLANE, not a watered down version . How 
can we possibly afford to do this 7 It is because 
we are convinced that once you 've tried our 
software , you will be back for more. 

Your will also receive all of the required 
documentation , as well as information regarding 
our 80 + programs for concrete, steel , timber 
and post ~tensioned concrete design, including 
design and graphics modules for PLANE. Our 
programs are developed to run on IBM-PC, -XT . 
-AT and most compatibles . 
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the BC hne steel were erected . The erector 
then began assembling the main trusses 
on the floor of the high-bay area 

The final erechon procedure made one 
change from the engineer's proposed se­
quence Rather than 11« Single half trus 
the erector chose to assemble qua 
span 'boxes" on the floor These boxes 
consisted of quarter lengths of two north­
south ('TS") trusses tied together With the 
appropnate sections 01 the east-west 
( ' TL ') trusses They were 42 II Wide, and 
about 88 ft long The first quarter was lifted 
and connected to the BC line columns, 
with the end resting on temporary 72-ft 
high towers. The second quarter was then 
lilted and supported on quarter and mid­
span towers. After the quarter POint splice 
was made uP. the quarter span towers 
were moved to the other Side (the 'Y. point) 
and the olher two quarter span un,ls erect­
ed in Similar fashion. Finally, the mid-span 
splice was bolted up and the mid-span 
tower removed ThiS baSIC procedure was 
followed for most of the roof structure, With 
some modifications In the triangular areas 

On Jan. 12, 1989. the Navy and the Air 
Force 10lntly cut the ribbon on the new 
complex, as the kick-off of the Armed 
Forces ReView and Awards Ceremony lor 
President Ronald Reagan The complex 
was presented to the PreSident as part 01 a 
farewell exhibitIOn by the JOint Chiefs of 
Staff and the Departments of the Ar 
Navy. All Force , Mannes and Co 
Guard 0 

ArchltectiEnglneer 
Oamel, Mann, Johnson & Mendenhall 

Construction Manager 
Chesapeake DIVISion, 
Naval FaCilities Engineering Command 

Generat Contractor 
The George Hyman Construction Company 

Fabricator 
Lehigh Structural Steel Company 

Owner 
United States Air Force 

Andy Sauvage IS Ihe head 01 the structural sec­
ttOn In the Washmgton. 0 C. office of Damel, 
Mann. Johnson and Mendenhall (DMJM) 

MODERN STEEL CONSTRUCTION 



SAW11IE liD ON OUR 
lHEY RAISED THE ROOF. 
The construction schedule was tight s{X't'd was a factor too. 

structural system had to go up fast 
The solution was VUlcraft super long span joists. One hundred 

and sixty feet long in this case. And ninety six inches deep. 
VUlcraft was able to manufacture and deliver them quickly 
and at a very reasonable price. 

They arrived on the site in t.\M) sections and ~re easily 
~~ lnlted to~ther; and hoisted into place. But time and mon­

ey ~ren't the only reasons the architects recommended 
VUlcraft joists. They're surer strong joists too. And they're 
aesthetically pleasing. 

VUlcraft floor deck was also srecified on the job. And 
to top it all off, so was VUlcraft 
acoustical roof deck 

A lCMT price. A quality pro­
duct Fast delivery Ease of assem­
bly. Years of design experience. 
Those are the factors that keep 
VUlcraft coming out on 

CDntact your nearest 
plant or take a look at &eet's 
OSlOONU and OS300NUL WLCRAFT 
prOO.uct review. 
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STEMFlRE 
AISC Steel Member Fire Protection Computer Program • 

This new AlSC computer program developed by Hughes Assoc. deler­
mines safe and economic fire prOlcction for sleel beams, columns and 

trusses. It is inlended for use b)' architects. engineers, building code and 
nre officials. and others interested in steel building fire prDlcction. STEM­
FIRE is based on ralional procedures developed by Ihe American Iron and 
Steel Institute thaI extend the published Cnderwriters Laboralories. Inc .. 
fire resistive designs 10 other possible roUed structurJ! shapes and com­
mon protection materiaJ requirements. For a required fi re raling, STBI­
FIRE determines minimum spray-on thickness for ,'arious rolled sleel 
shapes as well a."i the ceiling membrane or envelope protection for trusses. 
This methodolo"! is recognized by Underwriters Laboratories, Inc. and has 
been adopled by the three nalio",~ model building codes in the L'SA. 

The software dala base conlains al l Ihe pertinent steel shape properties 
and many listed Cnderwrilers Laboratories. Inc. Fire Resistal/ce Director), 
construction details and their fire ratings. In this manner, user search lime 
is minimized and Ihe design or checking of steel fire prolection is opli­
mized. lIence, STEM FIRE is eas), 10 use with lilde inpul effort 10 quickly 
produce specjfic design recommendations. 

STEMFIRE Program Package 
• Two 5'1(' OopPY disks conlaining execulable software bearing AISC 

copyrighl 
• l'sers ManuaJ , with instructions and sample problems 

Order Form 
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• IBM PC. Xl AT or compalibles Check UIM' 0 '1~ 0 M:I.'\ler<:ard • 

• MS.DOS operating system Ch"" ~ "" wd I ________________ _ 

• One Slit floppy disk drive and hard drive t:\P1DUOO eWe Slf!:1llI1Ure ____________ _ 

• l56K bytes of memory 
. IB~I compatible dot matrix printers or Hewlett Packard I.a<;erjel _____________________ _ 

See us at the AISC National Steel Construction Conference 
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STAAD-III/ISDS 
II 

Research Engineers, Inc ., creators of STAAO -III / ISOS, 
won't be commemorating the program's tenth anniversary 
with the usual fanfare . Instead, this energy will be directed 
towards extensive R&D and continued outstanding 
customer support. Striving to meet their users' needs, REI 
has established STAAO -III / ISOS as the leading software 
system of its kind. Computer-aided structural analysis and 
design ground is constantly being broken with STAAO. 
REI's miss ion throughout the next decade will be setting 
higher software standards and maintaining the leadership 
in the industry. 
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Steel Bridge 
Symposium 
Scheduled 

The 1989 National Symposium on Steel 
Bridge Construction will be held Oct. 

19-20 at The Shoreham In Washington, DD 
The symposium IS a continuing dialogue be­
tween owners, designers and builders on 
state-of-the-art techniques in design, detail­
ing, fabrication and erection of steel bridges. 

First conducted in 1987. the symposium is 
co-sponsored by the Federal Highway Ad­
ministration, American Association of State 
Highway and Transportation Officials. Ameri­
can Institute of Steel Construction and the 
American Iron and Steel Institute. The 
1 'h-day meellng for owners, designers and 
bUilders targets topics to assist the industry 
in improVing steel bridge economy, quality 
and reliability. 

The 1989 Symposium program will deal 
with matters of great concern to all Involved 
in steel bridge design, construction and 
maintenance. Lectures and presentations will 
feature leading experts on paint systems, 
weathering steel, bolts and bolting , design 
of longitudinal welds and jointless bridges. 
Case studies of several recent unique 
bridges (Staley Viaduct, Minnesota's High 
Bridge, Cooper River Bridge) will be head­
lined, as well as a discussion on the evolu­
tion of steel bridge deSign in the State of 
Maine. 

The new Bridge Fatigue Guide and the 
AASHTO I AWS Welding Code will be re­
viewed, and status reports presented on the 
Bridge & Structures Inlormation Center and 
the Council for Advancement of Bridge Tech­
nology. Another segment will consider 
methods for integrating efforts of the various 
members of the bridge team during both 
plannIng and construction. 

A highlight of the 1989 meeting will be 
presentation of awards to the winning de­
,.gners in AISC's 1989 Prize Bridge Competi­
tion. The presentallons will be made at the 
symposium dinner Thursday evening, Oct. 
19. Entries Will be accepted until June 19 for 
the competition (write AISC, Awards Commit­
tee, 400 North Michigan-8th Floor, Chicago, 
III. 60611 -4185 for entry forms). 

For symposium registration information 
contact AISC, Membership Services Depart­
ment, 400 N. Michigan, Chicago, III. 60611 
(312/679·2400) . 

Photo courlesy 51 Lcnns Screw & Bolt Co. 
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Snug Tight Makes Steel 
More Competitive • by Eddie Williams 

AISC'S "Supplement Number One to 
Ihe Specification for the Design. Fab­

rication, and Erection of Structural Steel for 
Buildings" offers the polentlal of substan­
tial savings to owners of most newly con­
structed steel-framed bUlld,ngs. 

ThiS revIsion required that bolts. with a 
few specific exceptions. be tightened only 
to the snug-tight posilion. Potential direct 
savings are: 
1. Fewer bolts and washers required by 

the fabricator. 
2. Less labor and equipment reqUIred re­

sult In a reduction of 7% to 10% In the 
cost of tightening bolts. Bolts may be 
tightened by hand on small jobs or With 
a small air or electnc-powered wrench 
on larger jobs. 

3. Only visual inspection IS required to In­
sure the plies of the connected ele­
ments have been brought Into snug 
contact. ThiS eliminates the cost of 
checking bolts With a hand torque 
wrench, a practice stili w,dely used. al­
though not recognized by AISC. 

Perhaps the most signifIcant savings is 
In the overall job schedule. Time saved In 
,nitlallabor (and Ihe elimination of the pos­
Sibility of the bolt crew be,ng called back 
to re-tlghlen bolts which did not quite meel 
the Inspector's desired torque require­
ment and subsequent re -inspection) 
translates Into days saved In total/ob com­
plelion. This can produce a subslantial 
savings on lobs With critical completion 
dates. 

Engineers and Independent Inspectors 
do not fully understand the tesling proce­
dure for snug light. Even on pro/ecls 
where the reVISion IS betng used, Inspec­
tors continue to use hand torque wrenches 
to check bolts . 

An article. "Labor-saVing Tacllc Ig­
nored," appearing In the Feb. 11. 1988 IS­
sue of Engmeering News-Record, stated 
"a golden opportunity to make steel con­
struction more competitive is betng 
missed." I agree that "an opportunity IS 
being missed." but I strongly disagree that 
the reason for the reviSion "not catching 
on" IS the fault of steel ereclors . The ma,n 
reason the revision IS not being used is 
that engineers and archltecls do nol ad­
dress the revision requirement which 
states: "Bolts to be tightened only to the 
snug-tight condition shall be clearly Identl-

fled In the contract documents and erec­
tion drawings," 

So that the owner can receive any sav­
Ings, thiS requirement must be satISfied on 
Ihe b,d documents. At Ihe present. thiS 
procedure is being followed on very few 
proJects. If the conlract documents dO not 
address the reVISion, erectors and fabrica­
tors ' only recourse IS to seek clarification 
on each indiVidual proJect. The tYPical re­
sponse from architects and engineers is 
either, ''I've never heard of the reVIsion" 
or "I've always reqUired my bolts to be 
lorqued and I don't care what the reVISion 
says, I'm nol changing." 

On May 5, 1988, the North Carolina 
Chapter of American Society of C,v,l Engi­
neers, Struclural Technical Group co­
sponsored with Ihe Steel Erectors ASSOCI­
ation of Virginia and the Caroltnas 
(SEAVAC) and Ihe Virginia/Carolinas Fab­
ricators ASSOCiation a seminar on latest 
AISC bolt requirements. LeWIS Burgett . as­
sociate director 0/ Education of AISC. pre­
sented a very informative talk and th. 
participated , along wllh an erector, fa . 
cator. engineer and tesling lab inspeclor. 
In a panel diSCUSSion. Burgelt also spoke 
at SEAVAC's annual convention on Oct. 
29, 1988. 

SEAVAC has urged Its members to re­
quest. prior 10 bid lime, Ihat the architect 
or engineer clarify the bolt requirements 
for each lob. Along wllh the written request 
Will be sent a copy of Supplement Number 
Two 

The three groups also plan to mall 
copies of the supplement to engineers 
and Independent testing labs In North 
Carolina. South Carolina and Virginia re­
questing they become fam,llar wilh the 
new supplement and help implement its 
use. 

I hope ,nterested parties In olher areas 
Will take pOSitive sleps to Implement use of 
the snug-tight revision. Use of thiS reVision 
Will make steel construction more com­
petitive With concrete construction. AISC 
and SEAVAC Will be glad to assist groups 
In other areas In set1lng up educallonal 
programs. 0 

Eddie Wllhams IS president. C P Buckner SIt 
Erection, {nc., Chapel HIli, North Carolma a 
!lfsf vice preSident. SEAVAC HIS address 
POBox 3634. Chapel H,II. N.C 27515 
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Unique Rehab 

• BOSTON EDISON 
NO. 514 
Victorian Powerhouse Fires Up 
by Alexander Newman 

The last two decades have brought 
radical changes to Boston. Several 

major office towers have been built down­
town, many new businesses , shops and 
hotels have displaced dilapidated and 
abandoned buildings 

This revitalizallon created many new 
jobs in the city-and increased vastly 

. ctrlcity demands. On some unusually .t summer days, the entire work forces in 
several bUildings have been dismissed 
early to avoid cirCUit overloads from air 
conditioning . It became clear radical 
steps were needed to bring more electri­
cal power into the city. 

Power Hungry 
The plan developed by Boston Edison, the 
city 's largest power supplier, called for di­
rect delivery of power generated In New 
England and Canada to downtown Bos­
ton. To accomplish this task, a new 345-kv 
transmission line was to be extended di­
rectly Into the downtown, for the first time. 
Somewhere , thiS 345-kv power would 
have to be transformed to t 15 kv that 
could be distributed throughout the city by 
eXisting high-voltage lines. To make this 
ambitious plan work, two huge electrical 
transformers and a forest of sWitchgear 
were needed. 

Ordinarily, because of the weights and 
bulk involved, this type of equipment is 
placed at ground level on a 5-acre site. 
Not surprisingly, no such site could be 
found In the busy Boston downtown. One 

_ alion available- and already owned by 
power company- was Boston Edis­

on's Kingston Street Station No. 514, only 
a decade old. ThiS one-story faCility, on a 
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RI SA TECHNOLOGIES 
3951 Acacia Slreet 
IrVine. Cali forn ia 92714 
In Cali forn ia: 1-800-332-7472 

RISA-2D breaks new ground In 
Interacllve frame and truss analysIs and 
deSign. Very easy to learn and use, 
RISA-2D has become a preferred 
program for hundreds of structural 
engineering professionals 

• Edit your data uSing a unique, 
specially developed spreadsheet 
that IS Integrated directly Into 
RISA-2D 

• Perlorms complete AISC Design. 
With suggestion of optimal SIzes 

• Advanced graphics 
- A SINGLE keyslroke shows Ihe 

entire frame. With loads and 
boundary conditions 

- See Ihe deformed frame Wlth all 
members plotted In color 
according to their AISC 
code check values. 

· Fast and easy zoom Windows. 
- SupporlS EGA. CGA. Hercules 

• IndiVidual member analYSIS. 
· Loading, shear, moment and 

elastiC curve diagrams. 
· Displays actual and allowable 

stresses and other values 
• P-delta effects 
• Analyze shear walls, With or 

Without openings 
• UBC 88 lateral force calc's 
• Unparalleled speed of solution, 

giving displacements. reactions, 
end forces and AISC checks for 
all members 

RISA-2D IS available for $400 Call us 
today for a FREE demo packagel 

I RISA 
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less Ihan one-acre site. was deSigned to 
accommodate a future parking garage 
over II Why not bUild a new substation 
there Inslead? 

Preliminary studies suggested that two 
more floors-each 33-1i high plus a small­
er equipment level-wculd be needed 
and the original first floor expanded to 
67,000 sq. ft. MagUIre Group, Inc., a large 
architectural/engineering/planning firm 
was selected 10 deSign the proposed fa­
CIlity. So as to fit In the limited floor area, 
special state-of-the-a r! . gas-insulated 
switchgear was specified. The switchgear. 
which uses an inert gas as Insulator, oc. 
pies only a fraction of space reqUIred 
the convenllonal type 

Installallon of such SWitchgear In elevat­
ed floors IS unprecedented In Ihe U.S. 
Structural design was commenced with 
the loading characterlslics stili barely de­
fined 

DeSign Constraints 
The eXlsllng 19,000-sq Ii stalion occupied 
about half of a ve ry tighl, Irregula rly 
shaped slle. Plans for fuM e work called 
for' 

• Construction of the new power station. 
• A future vertical addition of six exira 

floors and construction of a new office 
lower adjacent to, and partially over the 
eXisting building 

The eXisting bUilding IS located at the 
property line on one Side Available space 
on Ihe other two Sides was minimal. A fu­
lure office lower was planned for the open 
area on the fourth stde of the bUlldtng . thus 
allOWing only one line of support for the 
new slat lon_ Despite all these constraints. 
deSigners hoped Ihe perimeter of the ex­
isting Slat ion could support addilio. 
loads from the new building. Howe 
slruclural analYSIS of the eXlsling founda­
tions revealed that perimeter caissons 
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• 
Area reserved for 
future expansion 

tledtord Street 

Transfer L " .,. 
beams I 
below . 

I 

EXisting station - l... 

Avenue DeLafayette 

exlsllng 
supports 

<P-

Property line 

Site plan of extensive addition to Vlctoflan powerhouse 

could not take any more load. Only the SIX 
interior columns resting on caissons actu· 
ally had some modest excess capacity. 

The challenge was exacerbated by the 
fact that no work was permitted Inside the 
old station, which was to remain fully oper­
ational during construction . Therefore, no 
new supports could be built inside. The 
only option left to designers was to locate 
new supports immediately outSide the old 
station , to complement the SIX intenor col­
umns. In effect, the new station and all the 
subsequent construction had to be built 
over the eXisting building, with only partial 

.i.,earing on it. 
_ The difficulties of this approach were 

obvious. Typical beams would have to 
span up to 70 ft with some deep members 
spanning about 132 ft at the Kingston 
Street side where the existing station 
hugged the property line. In addition, the 
limited capacity of the Intenor supports 
dictated use of the lightest structure POSSI­
ble. SIIII, a live load of 20 psf had to be 
accommodated . 

The engineers evaluated and relected 
precast and cast-in-place concrele sys­
tems as too heavy and inappropnate for 
the loads, spans and irregular shape In­
volved Structural steel framing became 
the final choice. 

Structural Steel the Choice 
The floor system consists of 4 '/'-In. con­
crete topping on 3-ln. composite steel 
deck. Beams made of A572 Gr. 50 steel 
span between welded plate girders. The 
plale girders, ranging from 51 to 78 In. 
deep, have flanges of 50-ksl steel and 
webs of 36-ksl steel. Floor beams were 
deSigned Originally non·composite to per· 
mit Installation of heavy electncal cables 

anbedded In the slab The cables subse­
. enlly were placed elsewhere, but Ihe 

non-composite design made the numer­
ous floor penetrations easier to lustify. The 
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Makes your angle fabricating process profitable. 

• Compact-Two 75-Ton Presses and 70-Ton Shear all mounted on one 
rigid frame 

-Continuous feed eliminates drop-off secllons 
• Quick- New ANGLEMAX II control simplifies setup programming and 

operation 
- Produces up to 320 3-hole clips/hour 

• Powerful-Fabricates up to 6" X 6" x 1/2" A572 angle 
-Punches holes up to 1-1/2" diameter 
- Processes flat stock up to 6" x 1/2" 

OPTION: Marking press and material handling for infeed/outfeed. 

Talk to your local W.A. Whitney distributor. Call or write us at: 

:g I I 
W A. Whltnev Corp, 

WA.WHITNEY 650 Race Street, PO. Box 1206 
AN l ~t IQ I' N I co ... , ... "' v Rockford, lIhnois61105·1206 

8151964-6771 • Fax: 8151964-3175 

See us at the AISC National Steel Construction Conference 39 
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~ Existing cone 
[D _ columns below 4--->( 

Secondl/oor 'rammg plan 

wide-flange A572 Gr. 50 W14 columl,s, 
range In sIZe from W14 x 90 10 W14 x 730 

II was learned laler Ihal sWllchgear sup­
POriS would Impose heavy sialiC and dy­
namiC concenlraled loads on Ihe floor 
slabs Com puler-based dynamiC analYSIS 
was performed 10 verrfy Ihal Ihe resuiling 
floor deflecllons were wllhln Ilghl limlls 
specified by Ihe sWitchgear manufacturer. 
Composite floor construciron had to be 
used In selecled areas To facilitale erec­
tion and maintenance of the equipment. 
four permanent overhead cranes were 
used 

The laleral load-reslsirng system IS pe­
rrmeler-braced frames made completely 
of Wide-flange members Horrzontal girts 
of W t 4 sections are spaced aboul 11 ft 10 

brace Ihe columns about the weak aXIs 
and provide supporl for Ihe curtain wall. 
The girts and spandrel beams also act as 
horrzontal members of the K-braces. Verll­
cal girt-columns With Slip-top connections 
were localed belween the main columns 
10 optimIZe girt spans. 

To span t 32 ft over the eXlstrng bUilding. 
a 115-ft high portal truss was deSigned 
The truss not only carned gravity loads. 
bul also serves as a major lateral. load­
reslsllng elemenl 

The truss erection was a challenge In 
Itself First the erector Daniel Marr & Son 
had 10 Install a mini-truss, consisting of two 
25-lon legs and the flrsl level of beams A 
temporary middle column was employed 
Once Ihe first beam level was set. the rest 
of the truss was assembled uSlOg a 
wheeled crane 

OO6x15O 

Foundatfon System 
Selecllon of the foundallon system was 
governed by Ihe fact that exterror columns 
were few In number and heaVily loaded by 
bolh gravity and laleral loads. Legs of Ihe 
pOrlal Iruss produced spreading aciron 
even under gravity loads The use Of. 
rods was conSidered brrefly and reject 
Since In such a system II compllcaled tun­
nelling under Ihe eXlsling , heaVily loaded 
spread foollngs II was deCided to make 
the foundation resist Ihe thrust The pre­
liminary foundallon system consisted of 
pile groups under each exterror column 

Eventually. the system was refected be­
cause Installalion would produce too 
much noise and Vibration . 

The final deSign speCified caissons 
drrlled under slurry 20 ft deep Into Ihe bed­
rock stratum. 100 ft below grade. Lateral 
loads are reSisted by a combination of 
caisson bending and tenSion of diagonal 
lie-downs. The ire-downs were made of 
1 Y.-m steel rods drrlled Into bedrock 
through the caissons and later stressed to 
deSign values 

In one area, steel columns were too 
close to the eXisting building to place cais­
sons under them. MaSSive concrete, dou­
ble-cantilevered beams, 6 It thick and 
19 It high were used to transfer the heavy 
column loads to caissons These beams 
Intersect In Ihe middle. forming an X­
shaped basement to contain any 011 sP..lll.. 
age from the transformers above. • 

MaSSive. casHn-place concrete beam­
and-slab systems were bUilt at grade level 

MODERN STEEL CONSTRUCTION 



to accommodate two 350-ton transformers 
and a truck access dflve The beams span 
about 65 ft over what would someday be­
come an underground parking garage for 
a future tower The beams are 12 ~ wide 

e ause the depth was limited to 4 ft. 

Light Curtain Walls Required 
Long spandrel beams and limited founda­
tion capacity Implied a lightweight exteflor 
wall treatment The deSign. developed un­
der fhe gUidelines established by the Bos­
ton Redevelopment Authoflty. echoes the 
appearance of V,ctoflan mercantile build­
Ings In the area. Huge arched windows. 
heavily rushcated walls and elaborate cor­
nices consistent With the use of masonry 
beaflng walls tYPical of that peflod The 
same effect had to be achieved by bflck 
veneer With 33-ft floor-to-lloor heights 

Three sets of recessed Windows 16 It 
wide by 7 ft high. separated by bflck 
spandrel panels. are located between the 
second and thrrd floors . Steel tubular 
frames were deSigned to support both the 
Windows and the spandrels With hOfllontal 
members at each head and sill. Ornate 
cornices were made of glass-fiber. rein­
forced concrete panels With steel backup. 

FOR 
ALL 
YOUR 
STRUCTURAL 
FASTENER 
NEEDS 
SPECIFY 
S1. LOUIS! 

The result IS a "Vlctoflan" substation with 
a large clock and flower shops at the base. 
Looking at thiS seemingly traditional bUild­
Ing. one IS completely unaware of the 
high-tech equipment humming InSide. 

Architect/Structural Engineer 
MagUire Group Inc 
Waltham. Massachuseus 

Foundation Engineers 
LeMessuner Consultants. and 
McPhail ASSOCiates Inc 
Cambridge. MassaChusetts 

ThiS summer. employees In downtown 
office towers will not find themselves be­
Ing sent home 0 

Cornice panel supported on steel frammg 

General Contractors 
J Slolnlk Company (superstructure), and 

T OConnor & Company Inc (foundahon) 
Boston. Massachusetts 

Steet Fabricator 
Montague-Betts Company. Inc 
Lynchburg, Virginia 

Steel Erector 
Daniel Marr & Son 
Boston. Massachusetts 

Owner 
BaSIon, Edison Company 
Boston, Massachusens 

AJexander Newman. PE. IS a manager of the 
Structural Department In the Waltham, Massa ­
chusetts office of MagUire Group Inc 

ST. LOUIS SCREW 
& BOLT COMPANY 

SI. louis Screw & Bolt makes a FUll 
range of structural fasteners. We pro­
duce Types I & III A-325 bolts, ASTM 
A-307 bolts , and have the capability 
to manufacture fasteners to YOUR 
specifications . At SI. louis Screw & 
Bolt, we practice accepted quality 
control methods to insure that you 
receive the best products available. 
All materials we use are traceable 
to steel melted and manufactured in 
the USA. And each production run , 
traceable to a heat lot of steel , is cer­
tified to meet ASTM specifications . 

FOR THE QUALITY SOLUTION 
TO ALL YOUR STRUCTURAL 
FASTENER NEEDS, SPECIFY 
ST. lOUISI 

ST. LOUIS SCREW & BOLT COMPANY 
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6900 N. Broadway • St,louls, MO 63147·314/389-7500 

FAX: (314) 389-7510 
1-800-237-7059 

Slnc.1887 
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THE STAINLESS 

STRUCTURAL SHAPES AVAILABLE FROM ALL 5 KG 
LOCATIONS. CALL FOR INFORMATION, QUOTES AND 
PROMPT DELIVERIESI WE'RE DEDICATED TO SERVE 
YOU BETTER. 

• WELDED· ROLLED· EXTRUDED· INCH AND METRIC SIZES AVAILABLE. 
304-316 AND L GRADES AVAILABLE IN 20-22FT R/L·14SIZESOFCHANNEL 
AND 31 SIZES OF ANGLE AND UNEQUAL LEG AND TEES FROM STOCK. 
SQUARE AND RECTANGULAR TUBING ALSO AVAILABLE FROM STOCK 

CHANNEL ANGLE UNEQUAL ANGLE WIDE flANGE BEAM I-BEAM 

[LLTHI 
SPECIALTY STEILS KANEMATSU USA, INC. 

KG 
The Largest 

STAINLESS INVENTORY 
in the Country for the 

Service Center Industry I 

ATlANTA, GA 
2SOO Northl •• 0rN. 
Sow.n .. , GA 3017. 
('''') 963·9999 
Fox: ('''') 963·1153 

CHICAGO,IL 
555 W. Algonquin Roed 
MlnglOO Helgh1a. lL 110005 
(312) '37-3760 
Fox: (312) (37-3786 

NORTH BRUNSWICK, NJ 
2001 Elizabeth StrMt 
North Brun.wIck. NJ 08002 
(201) 297·9SOO 
Fox: (201) 29H7!12 

LOS ANGELES, CA 
17110 Jera.,. Avenue AIt..,., CA 00701 
(213) 92'-1660 
Fox: (213)8 ..... 858 

HOUSTON, TX 
·nt1 C"nton onv. 
HOtJilton. TX n'220 
(713) 871 -9000 
Fax: (713) 871-93!5 • 

CORPORATE OFFlC!r' 
P.o . Box 1925 
North Brun,wIck, NJ 08902 
(201) 297-9!105 
Fox: (201) 297"7!12 



• 
1 Introducing fully auto- r typo that causes a discrepan- I The beam's dimensions are 

mated AISC spec-checking cy. On-line help is available automatically looked up and 

I 
ElmCheck' is a new PC pro- at every step, but you won't displayed. You can select any 
gram that checks allowable need much. member orientation with a 
stress levels for steel beams click of the mouse. Type in 
in a fraction of the time you Built-in libraries the length, the K factors, the 
now spend doing it manually. ElmCheck looks up the mem- material properties and se-

It's the only software that ber specifications and per- lect anyone or aU three load 
does the work for you. Accu- forms the calculations in types. 
rately. Thoroughly. Effortle88- seconds. Including checking You're finished . Within 
Iy. You just key in the mem- non-standard beams. Just seconds, you get a pass or fail 
ber's A1SC designation and enter their dimensions. I indication. Another click of 
the variables. The computer ElmCheck will also apply the mouse lets you review 
does the rest. Appendix C criteria for non- the results. 

Mouse and menu4riven 

You don't even have to know 
how to type. Most entries are 
made by pointing at menus 
and clicking the mouse. Built­
in error checking features 
prompt you for corrections if 
you skip a step or make a 

compact sections. 

A quick reading 10880n 

To use ElrnCheck, just point 
and click on a shape icon 
from the menu at the upper 
left quadrant of the screen. 
The cross section appears in 
the upper right quadrant. 

You get the whole story 

ElmCheck not only tells you 
whether the member passed 
or failed, it tell. you why and 
by how much. A comprehen­
sive report for each member 
shows all the parameters. 
You know which load cate­
gory causes the most signifi­
cant stress. You can view the 
report on the screen, print it 
or save it in a disk file to edit. 

Low coot 

ElmCheck is now available at 

PASS 
a special 
introductory 
~rice of only 
$95. Youll 
save the price 
of the soft­

ware the first time you use it! 

Time yourself on 
ElmCheck 

See how much time you save. 
The first 1500 engineers who 
order ElmCheck or caU for 
more infonnation will receive 
this attractive 
quartz desk 
clock. 1b order, 
send a check '\):~ .. 
including sales 
tax for your state, plus $3 for 
shi pping and handling, to 
the address below. Or call 
800-233-1798. 

Elni 
Stressless Analysis 

FUJITSU 

Fujitsu America, Inc. 
Information Systems Division 
3055 Orchard Dri ve 
San Jose, CA 95134-2022 
(408) 432-1300 ext. 5043 

e 1988 Flijitau America Inc. 

See us at the AISC Nat ional Steel Construct ion Conference 
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A-325 or A-490 high strength bolts. 
Factory mill certification-traceable to each keg. 

Black or mechanically galvanized. 
Full domestic or open stock. 

"THE LOWEST COST SYSTEM FOR PROPERLY 
I STALLED HIGH STRENGTH BOLTS!" 

See us at the AISC National Steel Construction Conference 

Seismic/Wind-loading 
Design Subject of 
Four Talks at NSCC 

Robert 0 Hanson Charles H Thornton 

Stanley 0 Lmdsey 

S upplemental dampmg IS indicated for 
bUilding survival. or to minimIZe dam· 

age. In many bUildings subject to seismic 
disturbance, according to research results 
reported by Robert D. Hanson, dllector of the 
Blofoglcal and Cntlcal sys.tems DIVlSlon at th .. 
National Science Foundation, Washlngt0'W 
D.C (and professor of Civil englneenng at the 
University of Michigan) Hanson's report IS 
one of three papers on the effects of earth· 
quakes on bUildings to be presented at the 
1989 National Steel Construction Can· 
ference, June 21 ·24. at The Opryland Hotel, 
NashVille, Tenn. 

Also scheduled are presentations on " Ec· 
centnc Braced Steel Frames EBF for Wind 
and Low·ta-Moderate Seismic Loads" by 
Stanley D. Lindsey. pnnclpal. Lindsey & 
Associates, Nashville, Tenn .• " Tests of Long 
Links In Selsmlc·reslstant Eccentllcally 
Braced Frames" by Egor P Popov, professor 
at the University of California· Berkeley, and 
Michael D. Engelhardt, assistant professor, 
University of Texas·Austln; " Optimization of 
Tall Steel Structures for Wind Loadings" by 
Dr. Charies H. Thornton, preSident and plln· 
clpal , Thornton:romasettl, PC., New York. 

Hanson summallzes recent analytical stu· 
dies of the earthquake response of bUildings 
W1th supplemental damping from 20. to 50% 
r:J crrtJCal ln both elaSlJC and IneiaSlJC regions. 
He then diSCUSses several mechanical sup­
plemental dampmg deV1Ces and th",r hyster· 

etlc energy diSSipation charactellstlcs "I. 
creased supplemental damping IS nr:m 
Viable alternative to other techniques for 1m· 
proved building response dUllng earth· 
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Egor f' Popov Michael Q Engelhardt 

quakes for both new and rehabilitateo 
buildings," Hanson concludes. 

Popov and Engelhardt describe recent ex­
perimental results on the behavior of long, 
flexural yielding links In EBFs. The tests in­
dicate that flexural yielding links supply 
substantially less plastic rotation and energy 

dissipation than shear lengths. Tests on long 
link-ta-column connections showed that de­
tails tYPically used for short links are un­
reliable for flexural Yielding links. 

Based on these tests, the authors recom­
mend that long links attached to columns 
should not be used In EBFs (but that long 
links located between two braces can pro­
vide acceptable performance). Short links 
are still preferred. Three different brace-to­
link connecllon details are illustrated. 

Thornton provides three case hIstories to 
illustrate a series of computer programs 
which' 'optimize" steel truss structures and 

assist In determining the most effective 
places to add material for deflection control. 

•
e notes that, for high-rise and slender 
uildings, a structural system with members 

sized for strength alone is usually unaccep-
tably flexible. The programs provide a com­
plete design In a seven-step process which 
includes: determining vertical and lateral 
forces on the building; finding "optimal" 
areas using an interactive analysis-and­
deflection control program which includes 
the effects of load redlstnbution; performing 
a "final" analysis uSing more precise 
loadings; using an "incremental dead load" 
analYSIs to explore behavior during construc­
tion; using factors on wind, dead and live 
load cases to reflect the "envelope of over­
turning moments" and determining govern­
In9 member forces from load combinations; 
selecting trial member sizes based on "op­
timal" areas and checking for strength; 
presenting final member selection in graphi­
cal form for ease of use. 

Lindsey's focus is on the seismic behavior 
and design of eccentric braced frames, 
which he notes are a proven effective, 
economical method for resisting seismic 
forces. Lindsey believes it should be feasi ­
ble to use INOrk done on the seismiC behavior 
of EBFs to serve as the baSIS for an initial set 

• 
design gUidelines for EBFs subject to 

imanly wind and! or low seismiC loads. His 
paper presents a suggested deSign ap-
proach for these types of EBFs. 
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FastFrame ™ An essential tool for 
every design office 

Intergrated Editing, Analysis, Graphics, AISC Design, and AISC 
Verification of 2D Structural Frames 

At Last ..... a revolurionary application using everyone's favorite 
software ... Lotus 12:J®· Now you can completely analyze and 
design 2D frames, trusses, bracing, and beams with lightening 
speed and superb graphics within 123. FastFrame also gives you 
on-line help, mouse support, true spreadsheet entry, single keypress 
control , and exceptional speed in a very refined package. 

AISC & USER DEFINED 
DATABASES 

• View a 'Pop-up' window to 
scroll through and select the 
section you need. 

' Over 2,700 sections from the 
6th, 7th and 8th edition AISC 
handbooks, including L,LL 
Jr., Tees , and others . 

' Build your own additional 
database of frequently used 
sections for use on all future 
jobs. 

' Numerical accuracy main ­
tained with all AISC values. 

' Analyze any beam by point­
ing to it with the cursor and 
pressing IF-tOI. 

' Shear, moment, deflection, 
and AISC code checks @ 250 
points across span . AISC 
chec1l includes il11 sections 
and il11 appendices . 

' Full color graphical plots of 
results. 

' Allowable /actual stresses, 
inflection points, & more! 

ENERCALC Engineering Software 

STRUCTURE PLOTTING 
Press IF61 to plot the entire 
frame at any time . Quickly 
verify your Irame, loads , & 
boundary condit ions. 

' Displays stat ic & deformed 
shapes . 

, Members are color coded per 
their AISC combined stress 
values . 

• Zoom in on any port ion of the 
frame by 'draw i ng a 
box' .. _. just like CAD sys ­
tems_ 

, CGA, 

Only $650! Call TOday 
(800) 424·2252 I (714) 723'()295 

3070 Bristol Street Costa Mesa, CA 92626 
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Now, an instant 
steelwork connection 

LINDAPTER TYPE CK 
CLAMP KIT 

Available 1n 2 load capacities 3300 Ib 
('''") and 6500 lb. (%"), wilh faCiorsof 
safety 015:1 

Slotted location plates allow connec­
tions of beams with flanges from 23/.1 If 

108114" wide ('hI< size) or from 4" to 
101A," wide (5,.." size) 

No marking-off of steelwork 
No drilling 
No welding 
Off-lhe-shelf kil 
Requires only a standard wrench 
to install 
For more Information please contact 
UNISTRUT NORTHEAST 
55 SHAWMUT ROAD 
PO. BOX 157 
CANTON, MA 02021 

Pt-+ONE [617) 821 -1720 
FAX [617) 821-4247 

Tubular Connections Subject 
of Two Conference Presentations 

Jeffrey W Post 

DonaJd R. Sherman 

When architects and deSigners select 
round or box tubes for fabricated steel 

trusses or space·frame applications such as 
atriums, airport terminals or hangers, sports 
arenas or convention centers, there tends to 
be an Inordinate fear about the fabrication, 
welding and Inspection of the connections. 

Consecuently, many otherwise aesthetical­
ly pleasing structures result when "knife­
edge" gussets or shear plates are Installed 
in the connections. 

Some of the concerns arising dUring the 
design or bid phase of the project are: 
deSign strength/efficiency of the connec­
tions; cutting and coping for proper fit-ups, 
qualification of welding procedures and 
welders In accordance With AWS D1.1 , Struc­
tural Welding Code-Steel, and proper Inspec­
tions. Jeffrey W. Post, a welding engineer 
consultant serving the structural steel fab­
ricating Industry, addresses these concerns 
In a session on tubular connections at the 
National Steel Construction Conference. 
Joining him will be Donald R. Sherman of 
the University of Wisconsin-MIlwaukee, 

• whose primary research Interests center on 
tubular connections. 

Post's presentation will address the Issues 
of fabrication practices and techniques, 
qualification of welding procedures and 
welders and appropriate inspections for 
tubular connections. Several real and hypo­
thetical situations Will be discussed in an ef­
fort to give confidence to designers, fabri­
cators and inspectors In dealing With such 
connections. 

Sherman's focus Will be on the deSign of 
tubular connections, both round and rec­
tangular, and Will begin With a review of the 
AWS geometnc criteria for direct connec­
tions. These are primarily for truss connec­
tions, although some criteria are included for 
bending. 

Sherman notes there are Significant 
changes under consideration by AWS. For 
round tubes, an ultimate strength deSign for­
mat has been proposed as an alternate to 
current ASD punching shear provisions. Pro­
posed changes for rectangular tubes are 
signif!cantly different from the current provi­
sions. These would be adaptations of criteria 
from the International Institute of Welding t. 
are in an ultimate load format. His discUSSl 
Will show how some of these changes might 
affect connection deSign. 

Another class of connections to be con­
Sldered are those which use connecting ele­
ments as opposed to direct connections. 
Gusset plates have been used for trusses 
with round-member and beam-over column 
connections are popular for round columns. 
For rectangular columns, a Wide variety of 
framed connections are possible, most of 
which are adaptations of connection to wide­
flange columns and would be designed with 
similar procedures. Some procedures, par­
ticularly those for shear tabs, could be 
modified to account for the flexibility in the 
wall of a tube. 

One new potential In tubular connections 
is the use of flow-drilled holes. ThiS is a fric­
tion drilling process where the displaced 
material produces a bushing that can be 
tapped to obtain thread lengths Similar to 
those In nuts used with structural grade bolts 
In thiS manner, nuts on the Inside of bolted 
connections In tubes can be eliminated. 
Results of preliminary tests evaluating the 
shear and tenSion characteristics of this type 
of bolting will be presented. The session . 
Tubular Connections IS scheduled for We 
nesday, June 21 (3:30-5:00 p.m.) and Thurs­
day, June 22 (2:30-3:55 p.m.). 
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. AlSC INTRODUCES THE 9TH EDITION 
ALLOWABLE STRESS DESIGN 
MANUAL OF STEEL CONSTRUCTION 
FIRST REVISION SINCE 1980 

teady progress and improvements in 
the manufacture, design and fabrication 
of structural steel over the past nine 
years have made it necessary for AISC to 
revise the Manual of Steel Construction. 

The 9th Edition is a major modification that 
includes the1989 Specification for Structural Steel 
Buildings-Allowable Stress Design and Plastic De­
sign; the 1985 Bolt Specification and the 1986 
revised Code of Standard Practice The number 
of design aids and examples has been expanded 

. and updated New easier-to-use tables, including 
Uniform Load Tables, improve the usability of the 
Manual, and tabular copy has been changed to 
reflect new materials. 

All chapters have been modified to include re­
sults from nine years of research and development with 
extensive changes in rules goveming connections. 

PRICE: $60.00. AVAILABLE JULY, 1989 

NEW • CHANGES 
- TABLES 

r
l 
'=E;;-c.OONSrI~~F;-E~~S';'U~o; - --, 
PO BOX 806276, CHICAGO, Il60680·4124 I 

- DIMENSIONS 
- BEAMS 
- COLUMNS 
- CONNEGIONS 
- CODES & SPECIFICATIONS 

• A MUST FOR STEEL 
CONSTRUCTION! 

I Member Discount 25% 

I enclose payment of $ for COpies of the I I 9th EditlOO AlSC Manual of Steel Construction at $6().OO each. I 
I -ru I 
I C~ I I ~ESS ___ _ 

I Cl1YSWEIZIP I 
I Please enclose: rt!mttance NoCOD orders InNew~Calfoma,and no.saoaS&lCs[dx SIl!ppr.gchar!n II 

prtp/IIO In U S 00 shipments outsdc tilt US, add -oct of IOtd ~ b PQS:$: and hrdtng I Chltge My Vrsa . Io'HttrCtrd 

Card froIo. - Exp. M I 
I S4gna""' _____ _ 

~---------------.I 



New Manual of Steel Construction 
Scheduled for Publication 

T he 9th Edition of AfSC's Manual 01 Steel 
Gonstrucllon, the first revISion of the 

Allowable Stress Design Manual In nine 
years. IS scheduled for publication In 
mld·1989. Based on the 1989 Speclflcallon 
for the Design, Fabrrcatlon and ErectIon of 
Structural Steel for BUildings, the Manual In· 
cludes new and expanded design aids and 
tabular matenals. easler·to·use, uniform load 
tables and changes that affect beams. col· 
umns and connection design, The latest Bolt 
SpecificatIon and Gode 01 Standard Practice 
are included 10 this 1.100 page volume. a 
"must" for all those involved in tre design. 
fabrication and construction of bUildings 

Based on the updated 1989 Allowable 
Stress Design Specification. the 9th Edition 
IS Intended as an alternale design procedure 
to Ihe 1S1 Edition of the Load and Resistance 
Factor Design Manual, released In 1986. In 
summary. the changes between the 8th and 
9th Edilions are 

Part 1- Dimensions and Properties 
Part 1 Includes expanded discussions on 
Bnttle Fracture Considerations In Siructural 
Steel. Lamellar Teanng and Jumbo Sections 
The dimensions and properties used for 
design and detalhng have been expanded 
to include 118 more Wshapes than were In 
the 8th Edition, The dala on all rolled shapes 
has been updated to reflect availability and 
also has been reVised to Include the ,nfor· 
matlon that IS most useful to deSigners and 
fabricators. New properties and dimensions 
were Included for a large number of lubes 
that are now In use 

TorSion properties for M· and S·shapes, 
channels. Single angles. structural lees and 
double angles were added. 

Part 2- Beam and Girder Design 
The popular Uniform Load Tables, which 
were eliminated In the 8th Edition. have been 
updated and returned to the new edition. 
New deSign aids have been added to reflect 
a new rule on the buckl ing of beam webs 
when the beam IS seated, This applies to 
beams wnh qUite slender webs. but can can· 
Irol In some cases. The rules on beam-web 
Yielding under concentrated loads have also 
changed and appropnate deSign aids 
developed DeSign examples have been up 
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dated to reflect the changes, 
New composite beam deSign aids. based 

on the elastic transformed section, are Includ­
ed. These Will make It conSlderably easier for 
deSigners to take advantage of the 
economiCS of "partial" composite construc­
tion. DeSign examples are Included 

The beam charts for unbraced beams 
have been updated and reformatted to make 
uSing them easier. 

Plate girder examples have been slightly 
revised to reflect new lechnology. 

A new table has been added which hsts 
capaCities of floor plate, 

All the popular beam diagrams and formu· 
las have been retained. 

Part 3- Column Design 
Column Load Tables have been updaled 10 
Include new tube shapes. A new constant 
has been added to assist calculations of 
beam columns. Tables for double angles and 
tees have been recalculated to Include, for 
the hrsl lime. flexural·lorslonal buckling. This 
strength limit-state governs In some cases. 

The design method for " small " base 
plates has been changed to a more realistiC 
model than the over-conservative procedure 
In Ihe 8th Edillon , DeSign examples have 
been updated. 

Part 4- Connections 
Design aids have been reVised to Include 
some Important changes In the rules for the 
deSign of high· strength bolted connections, 
These Include' 

1 Elimination of the rule which requires 
that Ihe matenal beanng value may be 
a function of Ihe edge distance normal 
to the line of force, 

2, Elimination of the concept that. when 
one bolt In a line IS close to the edge 
and has an assoclaled reduced malenal 
beaflng value. all Ihe other bolt values 
In the line are also reduced. Known as 
the " polson·bolt " concept. this change 
has a marked effect on the deSign of 
web bolted framing angles, 

3, For most cases. the matenal beaflng 
value of 1.SF" has been reduced to 
l2Fu. The reason IS that , under a large 
overload. the 1,SF" limit could result In 
an obfecllonal hole elongation. Again. 
Ihls reduction affects many types of 
bolted connections, 

4. Although the tabulated values for seated 
connections (sllffened and unstlffened) 
have not changed , Ihe diSCUSSion has 
been revised to remind the deSigner thai 
the new beam·web buckling must be 
checked, All the deSign examples have 
been reVised to reflect thiS. 

S One of the most Significant changes In 
the 9th Edition has been the addition of 
a diSCUSSion and load tables for the 
deSign of the popular shear tab connec· 
t,ons ThiS IS based on a brand new pro· 
cedure which IS Simple and easy to 
apply 

6. A new procedure IS Included for the 

• 
deSign of eccentnc loads of fastener 
groups (bolted and welded) when the 
load IS Incl ined to the aXIs of the group. 
ThiS can be very useful for Ihe case of a 
beam With an aXial load- a deSign reo 
quirement which is becoming more 
common . 

7, The diSCUSSion and deSign examples on 
one-Sided connections have been com· 
pletely redone to reflect modern deSign 
and fabrication practices. 

8, The diSCUSSion and deSign examples on 
Hanger·type Connections (prying action) 
have been redone for Simplification 

9, There are many changes In the deSign 
examples on moment connections. One 
of the most Important has been to more 
properly treat Ihe case for combined 
lateral and gravity loads, In thiS respect , 
an Improved diSCUSSion of the rules for 
doubler plates is also included, 

A new example on a field welded moment 
connection has been added. 

The diSCUSSion and deSign examples on 
end-plate moment connections has been 
completely reVised as a result of recenl reo 
search, New rules and examples for column 
stiffener requirements are Included, as well 
as a new procedure for the deSign of an 
a·bolt connection. 
10, The secllon on Suggested Details . 

been updated to reflect modern prac 
11 . Assembling Clearance has been added 

for " twlst·off " bolts, 
12. The secllon on Prequallf,ed Weld JOints 

has been updated to reflect Important 
changes In the AWS Specification. 

Part 5-Specifications and Codes 
1. The DeSign Specification has been com· 

pletely changed In format for the first time 
since It was onglnally pnnted In 1926, 
After a short penod of familiarization, It IS 
expected that users will find It much 
easier to use and to locate specifiC pro­
VISions, The Speclflcallon has also been 
revised to reflect the conSlderable amount 
of research Ihal has been done Since the 
previous edition In t978 ThiS Includes 
new proVisions covering material proper· 
ties. spliCing details. thermal cutting. and 
welding of Jumbo W·shapes In non· 
column applications. 

2,The Specification for Structural JOints Us· 
Ing ASTM A32S and A490 Bolls. updaled 
since the 8th Edition. IS Included In the 
9th Edition, ThiS Speciflcallon. dated Nov 
13, 1985. Includes proVISions for snug· 
tlghl bolt Installation In cert21n beaflng· 
type connections. 

3.A new Speclflcallon for Allowable Stress 
DeSign of Single·angle Members will be 
Included 

4 The Gode of Standard Practice has also 
been revised to reflect clarifications 101 
previous 1976 Gode, In panlcular, ce 
proVISions on erection tolerances 
have been difficult to undersland have 
been clarified. 
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1990 • NATIONAL STEEL CONSTRUCTION CONFERENCE 

Kansas City Convention Center 
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AMERICAN INSTITUTE OF STEEL CONSTRUCTION. INC. 
Call for Papers • The 1990 Nallonal Steel Construction Conference will be held at the Kansas City Convention Center, Kansas City, 

Missouri. March 14·17, 1990. Participants will include structural engineers, fabricators, erectors, educators, and research· 
ers. Potenllal authors are requested to submit abstracts of papers on design, fabrication , and erection of steel structures for 
buildings and bridges. 

Guidelines for Abstract Proposals 

Abstracts for Papers to be considered for presentation 
at the Conference must be submitted to AISC before 
August 15. 1989. 

Abstracts should be approximately 250 words in length, 
and may be typed directly on the lower portion of the 
reverse side of this application, or submitted on a sepa· 
rate sheet of 8 V2 x 11 " white paper attached to thiS 
submission form. 

Authors will be Informed of the Organizing Committee's 
deciSions by October 1, 1989. Successful authors must 
submit their final manuscripts for publication In the offi· 
cial 1989 Conference Proceedings by January 1, 1990. 

Registration fees for the Conference will be waived for 
the Primary Author presenllng a paper at the Confer· 
ence. 

Preparation of Final paper 

Final manuscripts for publication in the official 1990 Con· 
ference Proceedings are expected to be approximately 20 
pages In length, copy (including photographs) must be 
camera·ready. Complete instructions for preparation of 
final manuscripts will be forwarded to authors upon accep· 
tance of Abstract Proposals. 

Call for Papers 

1990 National Steel Construction Conference 
Kansas City. Missouri 

March 14-17. 1990 

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. 

• 



Proper Procedures for 
Disposal Of Toxic 
Waste Described 

iIil.ere are EPA regulations for proper and 
• disposal of tOXIC waste 0.e. paint residue. 

etc.). Workshops on proper procedures Will 
be conducted as part of the program at the 
t989 National Steel ConstrUCtion Confer· 
ence The workshops Will be conducted 
Thursday. June 22. 230- 355 pm. and 
4 00-530 p.m . The speaker Will be Robert 
Waldhauser. production manager. Fought & 
Company. Inc .. Tigard . Ore .. moderator IS 
Charles Peshek. Jr.. director. fabricating 
operations and standards. AISC. Chicago. 

The workshop Will allot ample time for 
questions and an opportunity for conference 
attendees to share their companys' efforts to 
solve IndlVldual problems 
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Shop and Erection Problems: 
Advice on How to Solve Them 

Three expenenced. knowledgeable steel 
erectors Will bring to the forefront some very 
common erection problems- and offer very 
cogent adVICe on how to avotd both the pro· 
blems and the disastrous consequences 
which often follow In their wake. The diSCUS' 
Slon IS schedufeld fO( workshop presentations 
at the t989 Nabonal Steel Construction Con· 
ference Friday. June 23. from 1.30- 3.00 
p.m and from 330- 500 p.m 

800-331-3002 
Custom squares and 

shapes. Order squares frDm 
12" to 24". Rectangles 
frDm 4" X 20" to 24" X 30". 

Single lengths from 5' to 
40 ', spliced lengths to 60'. 
A500 dimensiDns. 

No minimum quantity. 
Material grades ASTM A36 
to A572-50. Contact John 
Holden. 

Speakers Will be James W Neal. preSi ' 
dent. John F Beasley Engineering Co .. d,v" 
Slon of John F Beasley Construction Com· 
pany. Dallas. Tex and Mark Douglas. prOj9Ct 
manager. Broad . Vogt & Conanl. Inc .• River 
Rouge. Mlch The moderator IS Frank A 
Becher. vice presldentlmanufactUring . 
Vincennes Steel Corporation. Vincennes. 
Ind 
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Common-Sense Guidelines For Economical Connections 

John W Nagel David T. Ricker 

The lion's share of a fabricator's costs 
are In the steel connections he provides. 

The most economical connections for a 
given type rj prOjeGt Wlil vary somewhat from 
one fabrICator to another. but there are many 
general common-sense gUIdelines for 
economical connections on which most ot 
them agree and which prOVide sound, cost­
eftechve detalls. Those gUidelines, and other 
tipS on achieving lower fabricating costs In 
both welded and bolted connections, will be 
deSCribed In a seSSion at the National Steel 

ConstructlOl1 Conference. The 5eSSIOn will be 
presented by John W. Nagel, chief engineer, 
AFCO Steel, Llnle Rock, Ark., and DaVid T. 
Ricker, vice president/Engineering, The 
Berlin Steel Construction Company, Berlin, 
Conn. Presentations are scheduled for 
Thurscay, June 22 from 2:30 to 3:55 p.m. 
and 4:00·5:30 p.m. 

Nagel's presentation Will locus on connec­
tions; Ricker's on design practices, and es­
pecially on the role quality structural design 
drawings and specifications can and should 
play in the construction process. 

It may be easier for a designer to call for 
column-web stlHeners at all moment connec­
tions or specify full-penetration welds for all 
moment end plate welds, but these 
measures are probably not necessary and 
will add cost to the job, Nagel says. If the 
fabncator IS to develop connections, then the 
end reactions, moments, axial transfer loads, 
etc., shoutd be shown on the deSign draw­
Ings so the fabricator does not have to 
assume the maximum possble forces In the 
connections. 

With computerized structural deSign, the 
minimum weight members can be selected, 

Reduce Stress. 
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Vectorsoft's structural dialling system for AutoCAD~ can reduce the 
stress of deadlines by dec! easing the amotIlI of time and expense it 
takes to produce drawings. lTEELIines has fNflfY feature to tum out 
structural steel details efficiently, with all dimensions from the AISC 
manual. RElARlines draws reinforced concrete details with ease, 
following the bar placement standards of ACI and CRSI. 
In addition to the detailing features, modules 
are available for automated framing and 
foundation plans. Don't waste 
another stressful minute -
call Vectorsoft today. 

2608 WADE AVENUE 
RALBGH, NC 2761J7 

(919) 881·0820 

whICh will result In a light structure. But If this 
IS done at the expense of SimpliCity and 
repetition, It will probably not be the I 
economical deSign. It Will generally be 
expensive to prOVide a clean detail whlc 
repeats throughout an area rather than to 
select the lightest member or connection for 
each dlHerent condition. If field welding IS 
common in the construction area, welded 
details-particularly for moment connec­
tions- will probably be most economical 
(overall) than elaborate bolted moment con­
nections, Nagel notes. 

For welded construction , a fabricator's 
costs depend to a large extent on the type 
of weld details he IS permlned to use. DI(ect 
tensile or compressive forces can be trans­
ferred With fillet welds or partial penetration 
groove welds Just as they can be With full· 
penetration-groove welds, Nagel says. If the 
fabricator has a particular preference, every 
effort shoutd be made to accommodate It. 
To aVOid excessive distortion, particularly on 
unsymmetncal sections, shorter lengths rj In­
termittent welds should be uSied rather than 
long, continuous welds. 

Nagel states that, when working together 
and uSing common sense the deSigner and 
fabricator can produce sound, economical 
connections which will enhance the efficien­
cy and usefulness of the steel structur. 

"Structural deSIgn IS bener than rt has . 
been, thanks to testing , bener concepts of 
baSIC steel deSign and more thorough 
understanding of connecllon behaVior," 
Ricker states " However. we have Witnessed 
a steady decline In the quality of deSign 
presentation via structural deSIgn draWings 
and specifications." 

Ricker Identifies certain deSign practices 
which have crept Into the profeSSion, 
assesses the consequences of these prac­
trces, pinpOints some of the causes respon­
Sible for the current dilemma and suggests 
palatable solutions which may ease the 
perceived difficulties. 

He concentrates on listing Items which 
steel fabricators feel must appear on design 
draWings so they can properly perform thel( 
part of the steel construction process. He 
also points out some statements found with 
IncreaSing frequency In prOject specifications 
whICh, he believes, are detnmental to a fabn­
cator's performance and which dramatical­
ly and needlessly Increase fabrICation costs. 
The role 01 the connection engineer IS aired, 
particularly the manner In which deSign In­
formation IS presented to him, and hiS abili­
ty to translate thiS Information Into sou. 
economical connections. The cloud 
rounding connection deSign responsibility IS 
also Viewed from a dllferent angle. 0 
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Connections: 
What Works­
What Doesn't 

John L Gross 

• 
A. Astaneh 

While It may be an oversimplification to say 
the central issue of steel construction IS how 
things are connectee, and why, it IS still a lact 
of lile when slructural engineers get together 
there is almost certain to be an extensive 
dialogue devotee to Connections: What 
Works and What Doesn't. So, 01 course, a 
number 01 papers scheduled lor presenta­
tion at the National Steel Construction Con­
lerence Will locus on thiS lavonte subject. 

An overview of research on connection 
technology presently underway at the Na­
tional Science Foundation-sponsored Engi­
neering Research Center lor Advanced 
Technology lor Large Structural Systems 
(ATLSS) Will be presentee by Dr. John W. 
Fisher, ATLSS director. Among the projects 
currently in progress are those dealing with 
more effiCient use of steel connections, 
weding 01 the high-strength steels, structural 
applications of A710 steel, Improvec gas cut­
ting of steel , automatee construction systems, 

i SS connections and structural systems 
knowledge-based systems lor connec­
evaluation. 

Fisher states significant results have 
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SCHEDULE OF EVENTS 

(Note: "A" Sessions are Aepeats) 

Wednesday, June 21 
12:30-1 : 15 ProducUService Workshops A 1 A2 A3 A4 

1 :30-5:00 Educator Session 
1 :30·5:00 AISC Professional Member Forum 
1 :30-3:00 Plenary Session- Dealing with the Shop Work Force: 

3:30-5:00 
5:15-6:00 
6:30-7:30 

New Hires, Shop Rules, Productivity & Employee Retatlons 
Workshop SessionS/Seminars 1 2 3 
ProducUService Workshops B1 B2 B3 B4 
AtSC Cock/alt Party 

Thursday, Ju ne 22 
7:30-8:15 ProducUServlce Workshops C1 C2 C3 C4 
8:30-8:45 Plenary Session- Welcome/Announcements 
8:45-9: 15 Plenary Session-AISC Position, ASCE Manuat on Quality 01 

9:15-10:00 
10:30-11 :15 

the Constructed Prolect 
Plenary Session-Panel : Responsibility for ConnectIon DeSIgn 
General Session: Bishopsgale Office Complex (London) 

11 :15-Noon General Session: Major Scandinavian Bndges and Tunnels 

Noon-1:15 
1:15-2:30 

1 :30-2:15 
2:30-3:55 
4:00-5:30 
5:45-6:30 

7:00-10:30 

Workshop Sessions/Seminars 1 R 2R 4 
Lunch- Exhibit Hall (Exhibits Open) 
EXHIBIT SESSION and ProducUServlce Workshops 
POSTER SESSION 
ProducUServlce Workshops 01 02 03 04 
Workshop Sessions/Seminars 3R 4R 5 6 7 8 9 
Workshop SesslonsiSemrnars 4R 5R 6R 10 11 12 13 
ProducUServlce Workshops E 1 E2 E3 E4 
OPTIONAL EVENT: General Jackson Showboat Dinner & CrUise 

Friday, June 23 
7:30-8:15 ProducUServlce Workshops F1 F2 F3 F4 
B:30-9:15 Plenary Session: AISC Marketing 's DeSign AnalYSIS Service 

9: 15-10:00 Plenary Session: 9th Edition, AISC Manual 01 Steel Construction 
1O:30-Noon Workshop Sessions/Seminars 7R lOR 14 15 16 17 1 B 
Noon-1 :30 Lunch 

1:30-3:00 Workshop Sessions/Seminars 8R 9R t tR 12R 14R 19 20 
3:30-5:00 Workshop Sessions/Seminars 13R 15R 16R 17R 18R 19R 20R 
5: 15-6:00 ProducUServlce Workshops G 1 G2 G3 G4 
7:00-9: 15 OPTIONAL EVENT: Country Barbecue 

9:30-11 :00 OPTIONAL EVENT: Grand Ote Opry 

Saturday, June 24 
8:30-9:30 Plenary Session: T. R, Higgins Award and Lecture 

" FleXibly Connected Steel Frames " 
10:00-11 :30 Plenary Sesslon: Matenal and Fabncatlon ConSIderatIons for Heavy 

11:30 
12 Noon 

2:30-5:00 
9:30-11 :00 

Weldments: MInneapolis Convention Center 
DraWIng for Attendance Prizes 
Adjourn 
OPTIONAL EVENT: "Music, Music, Music" 
OPTIONAL EVENT: Grand Ole Opry 

SPOUSES PROGRAM 

Wednesday, June 21 
6:30-7:30 AISC Cock/all Party 

Thursday, June 22 
11 :00-12:45 Welcome Brunch/Speaker: Opryland's Conservatory 

1 :00-5:00 Tour 01 Travellers' Rest and the Upper Room 

Friday, June 23 
9 .30-5:00 Tour ot Cheekwood (and Lunch)/Green Hills and Bandywood 
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The most powerful and flexible 
computerized structural steel 
detailing program available 
internationally . 

Featuring: 
beams • columns • horizontal 
bracing • cutting lists • stairs 
vertical bracing • C.N.C. files 
or punch tickets • customized 
title blocks • multing • girts 
connection design reports for 
beams and bracing • inventory 
erection plans • shipping lists 
production control • advance 
bills • moment connections 
customized bills of material • all 
connections types • input and 
output in imperial metric or any 
combination • output in French, 
English or Spanish . 

We will make your day. 

Stop by our booth for a 
demonstration and receive a 
complimentary copy of our 
multing program . 

PETTiTT LAWRENCE LIMITED 
550 Alden Road, Suite 201 
Markham, Ontario, Canada 
L3R 6A8 

Telephone 800-387-4201 
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already been obtained In some Investigations 
and continuing efforts will lead to new and 
improved procedures for connection design, 
particularly semi-rigid connections; cost­
effective ways to utilize the newly developed 

• 

h-strength , micro-alloy steels: new flame­
Ing procedures resulting In less local 

micro-hardening and brittleness; and auto-
mated frame erection systems If1corporating 
self-aligning connectors and sensing 
devices. 

ATLSS researchers Will also present results 
of tests Involving the effect of partially pre­
tensioned bolts In extended end-plate and 
top-and-seat-angle connections. Their con­
clusions Indicate snug-tightened end-plate 
connections (tightenec to 30% or 40% of the 
ultimate strength , achieved by uSing an or­
dinary spud wrench) performed essentially 
the same as thEllr fully pre-tenSIoned counter­
parts. In lop-and-seat-angle connections de­
signed to resist moment by using ecually 
large angles attached at the top and bottom 
beam flanges, the snug-tight connection for 
multiple bolt rows behaved stiffer and 

stronger than its lully pre-tensioned counter­
part. f>ccordlng to ATLSS, the snug-tight con­
nection also reacted less adversely to load 
reversal , and its load-deformation response 
remained linear over a larger range of 
loading . 

John L. Gross, research Civil engineer at 
the National Institute of Standards and Tech­
nology, Gaithersburg, Md., reports on the 
results of an experimental program under­
taken at NIST to determine behavior of 
gusseted connections for laterally braced 
steel buildings. Tests included the Influence 
of the members framing Into the connection, 
Wlth three nearly full-scale braced frame sub­
assemblages tested. 

Abolhassan Astaneh , ASSistant Professor 
at the UniverSIty of California, Berkeley, des­
cribes the new and comprehensive (yet sim­
ple) design procedures for single plate shear 
tab COnnectionS, forming the baSIS of new 91h 
Edition AISC-ASD Manual tables. 

Each of the papers IS Included In the Pro­
ceedings of the Conference, available after 
July 1 from AISC. 

Employee/Personnel 
Relations Subject at 
Steel Conference 
A plenary session. "Dealing With the Shop 
Work Force," hlghhghts the Wednesday after­
noon program at Ihe 1989 National Steel 
Construction Conference. Representatives of 
fabricating firms and Industry consultants Will 
diSCUSS shop rules, evaluating and process­
Ing new employees (phYSical examination, 
hearing test, drug testing, etc.), on-the-Iob 
employee relations and effect of company 
personnel procedures on productivity. 

The moderator Will be S W. Blaauw, vice 
president/operations, Paxton & Vierhng Steel 
Company, Omaha, Neb. Speakers Include 
James E. Sef, corporate personnel manager. 
C,veS Steel Company, Roswell , Ga and Max 
Downing , presldenl, Selway Corporation, 
StevenSVille, Mont. 

The plenary session Will be followed by 
workshop for roundtable diSCUSSion. (The 
workshop Will be repeated Thursday from 
10:30 a.m. to noon.) 

JOBBER II 
til ' . 'K HI "-\1' ·l ll ..... H\I"-G' .. n . l'«;( ~l{\JU.I()1; 
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• It is the Best and Simplest to Use of All Feet- Inch-Sixteenths Calculators. 

With Jobber II you can quickly and easily add, subtract, multiply, and divide feet, inches, and 
sixteenths. 
It has built in trig functions which permit easy solutions to right or oblique triangles and circles 
without use of charts or tables 
It is programmed to solve right triangles giving you the Bevel-Slope-Rise-Run at just the touch 
of a button. That means you can solve diagonals, stringer, rafter calculations, and the like 
instantly. 

Why It Is The Best And Simplest To Use ••• $89,95 Plus $3,00 Postage & Handling 
MONEY BACK GAURANTEE 

Jobber II has the only patented 0-15 keyboard in the industry_ L __________ --.J 

This means that dimension entry is simplified to a minimum number of keystrokes_ For example, 
only 3 keystrokes are required to enter a dimension like 5' 1015;' 6" compared to as many as 
9 keystrokes on other dimension calculators_ 

For more information or to order, call toll free 1-800-635-1339 . 
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Gerstle and Ackroyd to Present 
1989 Higgins Lecture at NSCC 

Kurt H GerstJe 

Kurt H. Gerslle, professor of structural 
engineering at the University of Cotorado, 
Boulder, Col ., and Michael H. kkroyd, presi­
dent of First Principles Engineering, an 
engineenng consulting firm In .Acton, Mass., 
will present the 1989 T. R. Higgins Award and 
Lecture at the Saturday morning session of 
the 1989 National Steel Construction Con­
ference. Gerslle and kkroyd were selected 
to receive the award jomlly as a result of their 
collaborative and individual research on flexi­
bly connected building frames. 

MIChael H. Ackroyd 

The NSCC presentation, tilled " Behavior 
and DeSign of Flexibly-connected BUilding 
Frames," summarizes what the authors have 
learned about the behavior of flexibly con­
nected building frames over 15 years of 
research and development. "Although the 
behavior of connections in steel construction 
extends over the full range from near-pinned 
to almost-rigid, traditional engineering prac­
tice has considered only the extreme limiting 
cases: either perfeclly pinned, as in Ideal 
trusses, or fully rigid, as In rigid-frame con-

struction," the authors Indicate. They fU. 
note that, " the neglect of real connection 
behavior can lead to unrealistic predictions 
of the response and strength of steel struc­
tures and less than optimal deSlgn In steel 
construction." 

Gerslle and kkroyd believe more realistic 
connection behavior can be included In 

analysis "without undue pain," and that in­
cluSlon of realistic connection behavior is fully 
within reach of professional office practice. 
Concepts and analysis I design procedures 
are explained in a Slmple fashion and several 
examples are used to de<monstrate the bene­
fits of a more realistic approach: the Im­
proved safety and economy which are con­
sidered the "justrtied reward" of such realistic 
analysis. 

The complete text of the paper is available 
In the 1989 National Steel Construction Con­
ference Proceedings, available aher July 1, 
1989 from AISC, 400 N. Michigan Avenue, 
Chicago, III. 6061 1. 

THE MOST EXPENSIVE STEEL. 
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YOU BUY IS 
THE STEEL YOU 

CAN'T USE 
At Federal we specialize In st ocking t he lengths and sizes you CAN USE. All 
wide flange beams are available In 5' MULTIPLES from 3S' THROUCH 60'_ 
we deliver material In stock lengths or CUT TO SIZE anywhere In t he U.S 
and Canada. 

Wide Flange Beams, Standard Beams, Plate, Channel, Angle. Flats, 
Structural Tube and Miscellaneous Channel In stock 

Let us show you hOW our expertise In st eel warehousing. saw cutting, 
plate procesSing and transport at ion can benefit you! 

For further Information call : 
13131455-4000 

MICHICAN WATTS 18001572-0888 
NATIONAL WATTS 18001521-4444 

FAX 13131455-9120 
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Building Seismic Safety Council 
Updates "Recommended Provisions" 

•

ew t988 editIOn of the NEHRP Recom­
ded Provrslons for the Development of 

SeismiC Regulations for New BUildings was 
recently released by the BUilding Seismic 
Safety CounCil , the 60-member organization 
established under the auspices of the Na­
lionallnstltute of Building Sciences. The goal 
of the PrOVISions IS to present criteria for the 
deSlgn and construction of buildings subject 
to earthquake ground motions so as to: 
• MInimize the hazard to hfe for all buildings: 
• Increase the expected performance of 

higher occupancy structures as com· 
pared to ordinary structures: and 

• Provide the capability of essential facilit ies 
to function dUring and after an earthquake 
The pnmary function of the Provisions is 

to provide the minimum critena considered 
prudent and economically justified for the 
protection of life safety In bUildings subject 
to earthquakes in any part of the U.S. 

In the PrOVisions, bUilding use-group cate­
gones are classified Into seismic hazard ex­
poSlUre groups. They Include Slmpllfied struc-

tural response coefficient formulas related to 
the fundamental penod of the seismic re­
sisting system of the building and more 
detailed consideration of seismiC design re­
qUirements for architectural , electrical and 
mechanical systems and components than 
do existing seismic codes. 

The Council's program is the subject of a 
presentation at the National Steel Construc­
tion Conference in Nashville, Tenn.: H W. 
Martin of the American Iron & Steel Institute 
will amplify the ProviSlons, and Implement of 
seismic design in sessions Thursday, June 
22 from 2:30-3:55 p.m. and Friday, 10:30 
a.m. to noon. 

As part of the BSSC's program to encour­
age use of seismic safety provisions, seismiC 
mrtigation demonstration projects will be con­
ducted In targeted geographic areas. The 
first such project currently IS under way In 

Charleston, S.C. The projects are intended 
to "enrich the ongoing Information dissemi­
nation efforts by providing tangible examples 
of the willingness and ability of political 

junsdlctlons to conSlder. adopt and Imple­
ment the NEHRP Recommended ProVi­
sIOns." 

The BSSC serves as a vcluntary, Indepen­
dent body whose membership of nearly 60 
organizations represent a Wide variety of 
building community Interests. Its fundamen­
tal purpose IS to enhance public safety by 
providing a national forum that fosters Im­
proved seismiC safety prOVISions for use by 
all segments of the bUilding community In the 
planning , deSign, construction, regulation 
and use of bUildings. 

Mountain Enterprises, Inc. 
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Steel Detailing and ME2 Software 
A Leader in Our Industry for 20 Years 

Integrated CADlData Base Software for Steel Detailing 
ASSOCIATE 
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Matched ends' Fietd bolts counted· Shop bills · Down loading to shop equipment , and more . 

Plus - Open Architecture 
Your detailers can create any special condition to suit the job or your shop requirements_ 

ME2 - The Detailer's Tool - With a Difference! 
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Bridge and Structures 
Information Center Formed 
A new technICal center whICh IS likely to play 
a major role In a number of activities related 
to the steel construction Industry has been 
announced The Bridge and Structures In· 
formation Center (BASIC) will be head· 
quartered at the University of Pittsburgh, 
Pittsburgh, Pa Reldar BJorhovde. professor 
and chairman of the Department of C,vil 
Engineering at the UniverSity. has been 
named director of the center. 

The center has been formed under the 
auspices of the American Institute of Steel 
Construction and Its formation was an· 
nounced by Robert P Stupp, chairman of 
AISC's Committee on Bridges. " Questions 
and problems sometimes arise In the course 
of a bridge or other construction project 
which, unless they are promptly addressed 
by an Independent agency or expert, may 
lead to costly delays or even legal action by 
one or more of the prolect partners," Stupp 
said BASIC IS Intended to respond to those 
questions 

BJOrhovde, BASIC director. noted " There 
may be many and valid techniCal reasons for 
the problems, but a large percentage of the 
questions come up because there IS no effl-

clent mechanism for the transler of acquired 
and available knowledge. Past expenence of 
deSigners, contractors and other members 
of the construction team IS rarely known 
beyond a limited Circle, generally because 
there IS no practical way In which details of 
the prolect can be publicIZed " 

The aim of BASIC IS to lacilltate the ex· 
change of such Information, as qUickly and 
eNlclently as poSSible. by making use of a 
steel bridge and structures database, 10 cen· 
tral task lorces to address the mynad of prac· 
tical problems, and a panel of experts who 
are recognized authOrities In thEllr respective 
fields. For example. one of the task forces will 
address questions related to cleaning and 
paint systems; another Wlil deal Wlth the prob­
lems related to metallurgical criteria. 

The members of the BASIC panel of ex· 
perts will be available to assist any agency 
or company that has the need for Indepen· 
dent, expert adVice In the resofutlon of a 
deSIgn, constrUCtion, Inspection or other 
steel bridge and structures problem. Work· 
Ing With all parties to the dispute, BASIC will 
bnng Information to the table not readily 
all8llable from usual sources. Thus, It IS ex· 
pected costly delays can be aVOIded, 
because complete understanding of the 
problems will be acquired In particular, It IS 

anticipated the contentious. acnmonlous 
disputes that sometimes evolve, and benellt 
no one, can be aVOIded. 

The AdvIsory Council for the Center 
Includes 

Robert P. Stupp, executive vICe presl. 
Stupp Bros. Bridge & Iron Company, SI. 
loUIS, Mo.; 

Prof. T. V. Galambos, UniverSity of Min· 
nesota, Mlnneapofls, Minn.; 

Arthur W. Hedgren, vice preSident, 
HDR/R,chardson·Gordon, Pittsburgh, Pa.; 

Clellon l. Loveall , aSSIstant executive 
director. Bureau 01 Planning and Develop­
ment, Tennessee Department of Transporta' 
tlon, Nashville, Tenn., 

Dean C. Krouse, senior metallurgical ap­
plications engineer, Bethlehem Steel Cor· 
poratlon, Bethlehem, Pa ; 

Neil W. Zundel, preSident, AISC, Chicago, 
III .; 

Geerhard Haaijer, vice preSident, Tech· 
nology and Research, AISC, Chicago, III ., 

Fred Beckmann, director of bridges, 
AISC, ChICago, III. 

For further information about the center. 
contact Fred Beckmann, AISC, 400 N MICh" 
gan Ave , Chicago, III 60611 , or Reldar 
BJorhovde, Director. BASIC. 

New Design Guides, ... -------------­
Software Available 

A new DesIgn GUide Series IS now avail· 
able from the Amencan Instrtute rj Steel 

Construction, Intended as supplemental 
references to the AISC Manual of Steel Con· 
structlon. The booklets were prepared under 
the direction of AISC 's Committee on 
Research and sponsored by the American 
Iron and Steel Institute. Four of the deSIgn 
gUides scheduled to become available In 
1989 are 
- Column Base Plates DeSign & Erectlon­

John T DeWolf, UniverSIty of Connecticut 
and DaVid T RICker, Berlin Steel Construc· 
tlon Company 

- Load and ReSistance Factor DeSIgn of W 
shapes Encased In Concrete-Lawrence 
G GrlNls. Walter P Moore & Associates, 

- BUilding Systems A Pflmer-Horatlo 
Allison, Consulting Engineer, 

- Extended End·plate Moment Connections 
- Thomas M Murray, Virginia Pofytechnlc 
Institute and State UniverSIty 
Several additional deSIgn gUides are also 

currently under development and scheduled 
for release next year 
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AISC Position on 
ASCE Manual To 
Be Discussed 
. ,al seSSion presenting AISC's posllion 
on the American Society of C,v,l Engineer's 
Manual on Quality of the Constructed Pro­
Ject is scheduled for Thursday mormng 
(8:45-9 .15 a.m.) at the 1989 National Steel 
Construction Conference. 

AISC has Issued a statement on proposed 
Chapter 21 of the Manual, objecting to 
assignment of responsibility for connection 
design as outlined In the proposed chapter. 
An AISC spokesman will explain the In­
stitute's position In greater detail In the con­
ference presentation. 

Research Council on Structural Connections 
Makes Recommendations on Counterfeit Bolts 
Commltlee No. 32 on Education, formed by 
the Research Council on Structural Connec­
tions to Investigate and respond to allega­
tions concermng counterfeit high-strength 
bolts, wtll Issue a senes of bulletins to 
publicize the committee's recommendations, 
"The Intent of these bulletins IS to prOVide the 
construction Industry with information to 
achieve one common goal. .. to assure the 
supply and use of high-strength bolts, nuts 
and washers, meeting all the requirements 
of the current ASTM and RCSC for manufac­
ture and supply and specifications, for In­
stallation and Inspections," said Ted Win­
neberger, chairman of the committee. 

The committee was formed In November 
1988 to prOVide accurate detailed recom­
mendalions for the project specifications, 
purchaSing, Installation and Inspection of 
high-strength bolts. While the nationwide 
publiCity over the last year has spawned 
numerous studies, investigations and 
countless articles warning the Industry of 
"counterfeit bolts," the committee lound 

of··· 

some allegations were factu" but many were 
misleading and contained unfounded Inlor­
mation. The first two bulletins have been 
Issued, Bullelin No. 1 suggests provIsions to 
be Incorporated ,n project specifications 
Bulletin No 2 calls attention to special con­
cerns which may ment the engineer 's atten­
tion. Copies of both bulletins are available 
from the Council (Ted 'Mnneberg8( chairman, 
Box 25369, Oklahoma City, Okla 73125) 

At a seSSIon at the Nation .. Stee Construc­
tion Conference, Thomas S. Tarpy. Jr" vice 
preSident! structural engineer, Stanley D. 
Lindsey & ASSIoclates, NashVllle, Will conduct 
a workshop offering gUidelines on selection 
of bolt type, testing reqUirements and pro­
per preparation of purchase orders. Tarpy, 
Immediate past chairman of the Research 
CounCil on Structural Connections. Will offer 
"how-to" Instructions for determining manu­
factUring scurce by head and nut marking. 
The Bolt sesSion IS scheduled for Friday, 
June 23, 10.30 a.m.- noon, and Friday, June 
23, Irom 3:30 to 5:00 p.m. 

s 
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Council for Advancement of Steel Bridge Technology Formed 

The Council lor Ihe Advancemenl of Steel 
Bndge Technology, a new national not·for· 
profit organization dedicated to the en· 
hancement of economical and Innovative 
solutions to steel bndge needs, was formed 
Feb. 2, 1989 In Chicago at a meeting of in· 
dependent Industry organizations compns· 
Ing the onglnatlng group. 

Robert P Stupp, who was elected chair' 
man, stated the main purpose of the Coun· 
c,l,s " to assure that steel bndges reflect the 
latest developments In steel deSIgn concepts. 
constructton technology, economical solu­
tions and rehable service pertormance." 
Stupp IS also the chairman of the Commit· 
tee on Bndges of AISC. the national organlza· 
tlon representing the fabricated structural 
steel Industry, and executive vice preSident 
of Stupp Bros. Bndge & Iron Company, St. 
loUiS. Mo. , an Active Member company of 
AISC. 

Thomas Heimerl was elected vice chair· 
man of the COUncil. Heimerl IS manager, 
Marketlng·Plate and Structural Products, 
USS D,V,SIon of USX (a member company 
of the Amencan Iron and Steel Institute). 

CounCil membership, Stupp noted, will In· 
clude acllve members from organizations 
which have a direct Interest in the design and 
construction of steel bridges. Those compns· 
Ing the organIZing group are: 

American Iron and Steel Institute (AISI) 
American Institute of Steel Construction 
AISC Marketing, Inc. 
National Erectors Association (NEA) 
Steel Structures Painting Council (SSPC) 
National Electrical Manufacturers Asso-

ciation (NEMA) 
Industrial Fasteners Institute (IFI) 

"ThiS coalilion of industry Interests closes 
the bndge Industry 'loop;" Stupp said, 
"forming a continuum which Includes AISl's 
expertise on the base material, the technical 
and educallonal resources 01 AISC, NEA's 
knowledge of construction techniques, the 
markellng capabilities of AISC Marketing. 
Inc. and the product and service support of 
SSPC, NEMA and IFI. 

"All elements of bridge construction Will be 
conSidered," Stupp continued, "Including, 
but not limited to substructure. deck, struc· 

tural support systems, corrOSion protection 
systems, matenals, shop praclices, erection 
procedures and overall construction prac· 
tice& It is antiCipated other organizatA 
representing suppliers of Items such as t!I!II' 
Ings. decks, joints, etc., will be added to the 
councIl." 

The council Will serve as a cleannghouse 
for Information on the most recent develop· 
ments In steel bridge construction and Will 
sponsor programs and activities to develop 
and support specific research and deSign 
programs as well as encourage legislation 
on Infrastructure Issues. In addition 10 sup· 
porting eXisting local organizations With the 
capacity to distribute pertinent Information 
and Implement new developments, Ihe coun· 
cil urges the establishmenl of regional forums 
or roundtables to serve as communication 
links for identification and resolution of 
specifically regional problems. 

The council Will also act as a co-sponsor 
for the biennial Na~onal SympoSIum on Steel 
Bndge Construction, scheduled for Oct. 
19·20 at The Shoreham Hotel , Washington, 
D.C. 

"LARSA provides unique analytic capabilities 
coupled with a very responsive support staff." 
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Weidlinger Associates used LARSA 
to perform a peer review and inde­
pendent analysis of a dome in 
SI. Petersburg, Ftorida. 

Civil and Slructur,\1 Engineers and Archi­
tects across the world are learning that 
LARSA has become the only program they 
need (or Structural Analysis and Design. 
With its nexibility and interactive menus, 
LARSA gives users exceptional control 
over the analysis and design process. 

LARSA's unique combination of power 
and simplicity and its use of the Finite 
Element Method makes it the right 
program for any Iwo- or three-dimen­
sional problem - from foundations and 
buildings to bridges, towers and domes. 

PREPROCESSOR: Generate and modify 
your structural model. 

ANALYZE: Perform static or dynamic 
anJlysis of linear or geometrica lly 
nonlineJr models. 

POSTPROCESSOR: Interactively study 
displacements, stresses and forces, and 
graphically display deformed structure 
ilnd mode shapes. 

DESIGN, Code check and l or design steel 
and concrete members. 

GRA PHICS PROCESSOR, Access from 
any point in the process to display 
vi rtually all input and output data . 
Window, 100m and rotate the model. 
Output to plotters and printers, and 
interface to AutoCadTlol. 

ROllald Check, Associate 
Weidlinger Associates 

LARSA is available for IBM XT I AT and 
PS/2 and compatibles, VAX, Sun work­
stations. 

Order the LARSA Trial Size Package for 
res or PS/2 today. Only $SO, credited 10 

, purchase. 

I 
Call 1-800-LARSA-85 (in New York state 
212-736-1616) and charge on American 
Express. Or send a check to: 

Innovative Analysis Incorporated 
330 Wesl 42nd Street 

ew York, NY 10036 

New York residents add sales tax. 
Overseas orders add $25. 

LA liSA 
FINITE ELEMENT ANALYSIS AND DESIGN 
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Creative Architecture 

• 
KOLL CENTER NORTH 
Backdrop to Urban Development 
by Jon Patrick Alle n 

When completec In t992, the 47·acre 
Koll Center Irvine North promises the 

Irvine business population one of the most 
exhilarating urban spaces In California. 

Comprising the northern section of the 
l00·acre, $1·billion Koll Center Irvine pro· 
Ject-one of the largest mlxed·use projects 
In Orange County-Koll Center Irvine North 
IS a veritable mix of functions consistently 
I~ec for maximum Interrelatec activity, 

wing metaphors from European coun' 
te parts, the architect promises an experl' 
ence of excitement and richness tYPical of 
the bustle of continental Meclterranean 
plazas, 

Boundec on all Sldes by major artenes, In· 
cludlng the San Diego freeway to the south , 
deSlgn of the complex reqUirec a closely knrt 
combination of elements that called for an 
urban planning and deSign mix unprece­
dented in Southern California. 

Contnbullng to the unique urban deSign 
are the strong archrtectural definition and top 
quality materials used; the comb,nallon of 
distinctive water elements, modern art and 
extenSlve landscaping; the Interplay of retail 
and casual eating functions with office and 
working spaces; the Orientation of bUildings 
to the external environment; the mix and 
orientation of upscale sporting faCIlities with 
theaters, hotels and restaurants and the care­
fully deSlgnec scale of the multl·functlons, 

Of the seven mulll·story office towers 
scheduled for the complex, three are now 
complete, While the elegant Taco Bell build· 
ing stands supremely graceful at the eastern 
boundary, the most recent add,llons to Ir· 

I
's skyfine are the dramatic twtn, 12·story 

towers, Forming a stnklng backdrop 
to e entire plaza area, these $120,mlllion 
triangular towers Include 600,000 square 
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IT IS FUN TO 

DESIGN STEEL 
CONNECTIONS 

USING 

DESCON 

,AN EASY TO USE SOF1WARE PACKAGE 
, FOR YOUR PC 

25 TYPES OF BEAM TO COlUMN 
CONNECTIONS, BEAM SPLICES AND 

BEAM TO GIRDER CONNECTIONS 

MOMENT CONNECTIONS 
SHEAR CONNECTIONS 
BOLTED AND WELDED 

EXTENSIVE DATA BASE OF SHAPES, , 
MATERIAL PROPERTIES AND , 

SPECIFICATION REQUIREMENTS I 

I 
INCLUDED I 

FOR INFORMATION CALL OR WRITE TO: 

OMNITECH ASSOCIATES 
P.O. BOX 7581 

BERKELEY, CA 94707 
(415) 528-8328 

Compleee 
Seruceural 

Solueions In 
;10 Seconds! 

Integreted Structurel 
Design 8& Anelysis 

• Beams • Frames 
• Trusses • Columns 

~ 
! 11!1111l j ~ -i 

i I I ~ 
A A 

j 

Beam Example 

• Visually Oriented 
• 20 or 3D Structures 
• Definition Graphics in Color 
• Any Load or Support 
• AISC Steel Library 
• Wood library 
• Cross Section Calculator 

Our Softwere Shows 
What -Ease-of-Usa-

Really Meansl 

• 

Engineering Software Company 
10670 N. Central Exp., #700 
Dallas, 1X 75231 
(2t4) 361-243t 

'So/fware Recognized lor Simplicity & Speed' 
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• 

Steel-framed triangular structures (above) answered engmeer's challenge . 

Elegant buildings overlook dlstmctlVe water landscapmg 

feet of office space, several restaurants and 
a 2,OOQ·car parking structure. 

Steel Accommodates Views 
Although the tnangular shape of the towers 
evotved from the site plan and the need to 
allow each buitdlng ItS own views Without a 
dlfect view of any other building, the shape 
was easier to accommodate by uSIng steel 
as the supporting structure. With several 
unusual angles in the bUildings, steel 
facilitated the construclion and provided the 
requlfed strength and Ilexibility. 

Instead 01 bnnging the columns 01 the 
building straight down to the ground in 
typical fashion, the architects stopped them 
at the lourth level. The result is a carelully 
articulated street·level scale relating direct· 
Iy to pedestrian tralfic. 

However, thiS deciSJon created a structural 
challenge for the engineers, Brandow & 
Johnson Associates. Their response in deal· 
Ing with the additional load, which allowed 
a clear run of open space at the lower levels 
and at the plaza, was a deep V,erendeel 
truss. Spanning the exterior lacade, the truss 
uses columns and beams at nine levels 

welded together to form a solid rectangular 
shape. 

The structural steel moment frames of the 
towers, designed to meet wind and seIsmiC 
standards recommended by the Structural 
Engineers Association of Southern Califor· 
nia, were chosen because of their speed of 
erection and economy, essential to the can· 
struction of the towers. Steel usec for typical 
framing members was ASTM·A36 Gr. 36, 
while the lateral reSisting welded·frame col· 
umns were ASTM·A572 Gr. SO steel. The Gr. 
SO·ksi steel used for the frame columns 
reduced the need for web doubler plates at 
the column glfder connection. Plus, support 
for the granite window walls required high 
tolerances and minimum deflections to ac­
commodate the system. 

The steel used was economical-14 Ibs. 
psf- which cost less than $1 ,OOO/per ton. 
While the steel was pre·bid so the construc· 
tion schedule could be maintained, contrac· 
tors erected the 3,000 tons of steel in just 12 
weeks. Accurate detailing services bY. 
structural steel contractor avoided t 
consuming field problems. 

(contmued) 
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Flexibility Key to New Tenants 
The steel frame also permits flexibili ty to ac­
commodate future tenants, Holes penetrat­
Ing webs In major girders easily facilitate air 
conditioning ducts and plumbing hnes Siml-

•
floor penetration of electncal and tele­
e lines IS facilitated by the 6'/. -ln, com­

posite concrete/metal deck lloor system, The 
lloonng, chosen for ItS light weight and struc­
turally effiCient properties, IS a lightweight 
structural concrete fill over 3-,n metal deck, 

Since concrete framing would have re­
qUired heaVier foundations, the hghtwelght 
steel frame resulted In savings on the pile 
foundations, Floor beams span 40 to 45 It 
In a building deSlgned to wpport a live load 
of 100 psf, 

While the erector's equipment and capa­
bilities finished welds In record time, hlgh­
strength bolts With short-slotted bolted con­
nections faCilitated faster steel erection . And 
rejection rates for welds Inspected by the 
ultrasonic method were negligible, 

The steel frame supports honzontal bands 
of black glass and Carmen red gramte con­
trasted With pmk Spamsh granite at the lower 
three levels, A dramatIC three-story glass and 
bronze entry leads to the two-story main lob­
by overlooking the plaza, while a glass and 
steel bridge prOVides direct access to the 
ground and second floor from the parking 
structure, Colortul awnings and planters 
open onto an ali-granite plaza accented by 
• landscaping , waterscaplng and sculp-

In thiS exciting urban enVironment, created 
from the challenge of concentrating large 
amounts of square footage on the acreage, 
architects have maintained both the Visual 
aesthetiCS and structurallntegnty of the twin 
towers In one of Orange County 's newest 
and most dynamiC bUSiness environments. 

Architect 
Langdon Wilson Mumper Architects 
Newport Beach, California 

Structural Engineer 
Brandow & Johnston ASSOCiates 
Newport Beach. CaJJfOTnJa 

Generaf Contractor 
Koll Construction Company 
Newport Beach. CaliforOla 

Owner 
The Kell Company 
Newport BeaCh, California 

• 
strlCk Allen. AlA. IS a partner In Langdon 
n Mumper Archttecrs. Newport Beach, 

Call1Olnia. 

Number 3 I 1989 

Send checks, postal, world moneyorder, drafts I 
I In U.S, currency, I 
I QUANTITY I 
I NEW AND UP-DATED Design Manual For Composite I 
I Decks, Form Decks, Roof Decks and Cellular Metal Floor I 
I Deck with Electrical Distribution I 
I US Currency Total I 
I Out of USA surcharge, 15% I 

Add on for Airmail I I TOTAL ENCLOSED ___ _ L _____________________ ~ 

STEEL DECK INSTITUTE, INC . 
po, Box 9506 Canton, Ohio 44711 (216) 493-7886 
See us at Booth 40, AISC- Nashville 
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GROUP 2000 SOFTWARE _. 
-,-

_ oJ .. I e ,. to ............. .. 

BEST AVAILABLE 
INTERACTIVE COLOR 

GRAPHICS FOR 
PC, AT, PS/2 ANO 386 

Superb, Easy to use 
Mouse driven visual interface 

Vls .... lly Crealt' your !'true!ur .. 
Visu.IIlI)' Atlalh HIe. S"CtlOT1~, Milt~tloll~ 

Vis:u.lIy Apply u""ds and Analv7.(' 
Vi~u.lly t:k~I,ltn C;t~'t'l C;tru,tur,-'·' 

Fully Integrated 
Static and Dynamic Analvsis 

STRAND-2D 51395 

Also .Iv.il .. blt': Composlle 8t'"rn De<.ign SJ'I5, 
BI<l\;,lllv I.o.ldt'd SIC't'1 Bedm Column [)e;.ogn 522S 

For further information contact: 
Group 2000 (ngin •• ring (orp. 

3520 Long Beach Blvd. , Suite 213 
Long B£>ach, C.1Jifornia 90807 

(213) 595-8().I 1 

Two Workshops on 
Preparation! Pai nti ng 
Problems and solutions for proper surtace 
preparation of structural steel members will 
be described in a session on " Surtace Pre­
paration & Painting" at the 1989 National 
Steel Construction Conference. Speakers 
are Donald A. Ziegler, vice president! 
engineering, Vincennes Steel Corporation, 
Vincennes, Ind . and Jon R. Cavallo, 
represenlative, S. G. Pinney & Associates, 
Inc., El iot, Maine. Moderator is Frank A. 
Becher, vice president /manufacluring , 
Vincennes Steel Corporation, Vincennes, 
Ind. The workshop will be held Thursday 
from 4:00-5:30 p.m. and repealed Friday, 
10:30-noon. 

A separate session on " Use and Applica­
lion of Water-base Paint" will be held Friday, 
June 23 , from 10:30- noon, with a repeat 
at 1 :30-3:00 p.m. The seSSIon will pose the 
question, " Can water-base paint solve the 
disposal problem and still be satisfactory 
from both application and maintenance 
standpOints?" Procedures for proper ap· 
plication are included In the presentation. 

William G. Morrow, manager /corrosion 
control group and Douglas M. Jones, mana-

State-of-the-art Review: 
Cable-Stayed & Jointless Bridges 

Anthony F Gee Morad Ghall 

A paper reviewing designs of cable·stayed 
steel bridges recently completed or currently 
under construction In the U.S. and elsewhere 
will be presented at the National Sleel Con­
struction Conference by Tony Gee 01 Tony 
Gee + Quandel , a divIsion of Alfred 
Benesch & Company headquartered in 
Atlanta, Ga. Particular attention Will be paid 
to certain salient features which affect the ef­
ficiency of the design and the pertormance 
of the structure. These include, among 
others, deck cross sections, tower configura-
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tlons and stay arrangements, In addition to 
tower and deck slab malerial , cable and an­
chorage type and, particularly, stay spacing. 

From thiS data, an attempt will be made 
to Identify the trends which have developed , 
and are still developing In the design of th is 
increasingly popular type of bridge and final­
ly, to predict the direcllon these develop· 
ments might take In the future. 

Morad Ghali, a structural engineer with 
Howard Needles Tammen & Bergendoff, 
notes that over the past few years many 
states have adopted measures in their design 
speCifications to achieve complete elimina­
tion of expansion devices by using the 
jointless deck concept. "Although we have 
gained conSiderable experience In under­
standing the behaVior of jointless deck 
bridges under AASHTO loads, we have yet 
to recognize the full potential of thiS type of 
structure under non-AASHTO loads," Ghall 
says. 

One non·traditlonal application for this type 
of structure has been demonstrated recent· 

ger I engineering and research services, 
Southern Coatings, Inc. are speakers. The 
session will be moderaled by Charles 
Peshek, Jr., director / fabricating operations 
and standards, AISC, Chicago. 

Shop & Erection 
Problems-Advice 
Three experienced, knowledgeable steel 
erectors will bring to the forefront some very 
common erection problems- and offer very 
cogent advice on how to aVOid beth the pro­
blems and the disastrous consequences 
which often follow in their wake. The discus­
sion is scheduled for workshop presentations 
at the 1989 National Steel Construction Con­
ference Friday, June 23, from 1 :30-3:00 
p.m. and from 3:30-5:00 p.m. 

Speakers will be James W. Neal , presi­
dent, John F. Beasley Engineering Co., divi­
sion of John F. Beasley Construction Com­
pany, Dallas. Tex. and Mark Douglas, pro­
ject manager, Broad, Vogt & Conant, Inc., 
River Rouge, Mich. The moderator is Frank 
A. Becher, vice president/manufacturing, 
Vincennes Steel Corporation , Vincennes, 
Ind. 

• 
Iy with the design and construction of 
jointless bridges at crossings No. 1 and 2 of 
taxiway E at Raleigh-Durham Airport . With 
the opening of taxiway E In April 1989, the 
jointless deck bridges at crossings 1 and 2 
underwent unique aircraft loads. These 
bridges, with welded-steel plate girders, had 
to resist high longitudinal forces induced by 
the acceleration and braking of taxiing air­
craft. 

The objective of Ghali 's paper IS to elaber­
ate on special design and construction con­
siderations Including the longitudinal forces 
of aircraft on these jointless steel bridges. 
Detailing at the junction of abutments to steel 
plate girders will also be presented. Special 
focus will be given to the advancements 
achieved by the use of a jOlntless deck With 
welded steel plate girders on this project. 

Ghali's presentation is scheduled for Fri­

day, June 23; Gee will speak on Thurl ' 
June 22 and Friday, June 23. Both p 
are included in the Proceedings of the c n· 
ference, available after July 1, t989. 
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:.J-;~~NS TO 23 Ft 
E300- T01 Ft 

Plated Decks-Plain or perforated 
Most complete line of deck products 
in 5/8" to 71f{' depths 
OUR SERVICE WILL SAVE YOU TIME Be 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 

. livery information and for product advice 
on all types of Form Decks, Composite 
Dec ks, Long-Span and Roof Decks. 

Manufacturing Plants: 
• Pil1sburgh, Po. 
• Chicago, III. 
• Lakeland, Flo. 

Dealer InqUlnes InVIted 

EPI 
Eleven Talbot Avenue, Rankin, PA 15104 

PHONE: 4121351·3913 
TWX: 710·664·4424 

EPICMETAL BRDK 

See us at the AISC National Steel Construct ion Conference 




