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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 reinforcing, to
form 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.

0. How are the slabs designed?
By conventional reinforced 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
isa 25" slabwith66 x W29x29
mesh on %s" form deck; the mesh
does not meet ACl 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

0. How is the deck fastened to
the bar joists or the structural
steel?

Usually by arc pucdle 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
available?

Yes. The SDI Diaphragm Design
Manual, second edition has tables
for %" form deck. We can provide
data on UFX-36.

Q. Are there fire rated
assemblies?

Yes. The UL GXXX series covers
many constructions. D753 and
D863 cover UFX-36 type profiles
on beams.

Q. Is form deck used for other
purposes?

Yes. Exposed roofing; utility siding;
dry installed roof systems; shelving;
temporary covers; and draft curtains
are some of the many uses. It is alsc
used with non-structural insulating
fills for roofs, but that is a different
subject and we are out of room
Remember, any time you need
deck design data or pricing call us
— Nicholas J. Bouras, Inc. We have
the information available.

NICHOLAS . BOURAS, INC.

PO. BOX 662, 475 SPRINGFIELD AVE.,
SUMMIT, NEW IERSEY 07901 (2011 277-1617




Structural Software Co.
Material Allocation System

If you want to drive a shop, \
as well as a plotter

with your IBM-AT or compatible computer, then you need the Structural

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

Purchase

to detail a job, using our FabriCAD system, can also update the other

members of the family.

I'he SSC Purchase Order program places this same

information (your Bill of Material) into a requisition file

which lists each piece of material you need to purchase for
the project.

Using the SSC Multing program you can then combine

(mult) selected pieces into warehouse lengths, Or, use the
SSC Mill Orders program to specify mill length. The com-
bined requisition list lets you see the ordered length as well as FabriCAD

- : . . : - |
Mumng what will be cut from it when it arrives. You can also manu-

ally adjust each mult or combination to fit a special situation. Ll~——
to Length g '
- — - T'he SSC Purchase Order program can automatically

update your SSC Inventory Control program, showing material on order.

Use this same information in the SSC Plate Nesting program, and print

out the most efficient and economical cutting instructions.

Finally, this information can go into the SSC Production Control
program, to generate the cut and loading lists which guide the material
through your shop and to the job site, while maintaining a record of ex-
actly what happens to each piece.

From beginning to end, and at every step in between, the SSC family of
programs improves your control, reduces your expenses, and increases

your profit margin,

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

FEA ANALYSIS
PLUS DESIGN
ON YOUR PC.
$4,990

¢ This general purpose program has everything
most structural engineers need. Features such
as: [J 2D and 3D linear analysis with P-
effects. [J Out-of-core routine for virtually
unlimited-size structures. U Steel and concrete
design. [J Interactive
graphics with stress
contours. [J Macro-
programmable query lan-
guage. [J Mesh generation.

All the features of SCADA/
PC-S1 plus time history,
response spectrum, and
buckling.

All the features of SCADA/
PC-82 plus material and
geometric nonlincarities
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All three SCADA packages include the
following ¢lements: 3D truss, 2D and
3D beam, 3 & 4-node thin plate/shell, 3 to
9-node thick plate/shell, plane/axisymmetric,
and 4 o 27-node solid

Other SCADA modules include nonlinear
heat transfer and fluid
flow. Prices shown are for
PC-version only. SCADA
versions for SUN, VAX, and
APOLLO are also available.
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AMERKCAN COMPUTERS & ENGINEERS
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TRW World Headquarters, Architect Merrick, Hedrich

OUR WELDING PRODUCTS
ARE UNSEEN IN
ALLTHE RIGHT PLACES.

To stand out in a crowd takes with everything for welding. To expert technical support, for
more than a pretty face. Real beauty From welders, power sources, welding applications, inside and out.
comes from within. wire feeders, guns and cables, spool So if you're working on the kind

The inner strength of so many and stick electrodes. of project that people are going to
award -winning designs comes from notice, specify Lincoln Electric.
Lincoln Electric. L The results will be as enduring

Lincoln is behind the scenes as they are endearing.

Where productivity isn’t a foreign idea. . |

For more information about Lincoln welding products, contact your Lincoln distributor or The Lincoln Electric Company,
22801 St. Clair Ave., Cleveland, Ohio 44117-1199

See us at the AISC National Steel Construction Conference
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Can You Spot
° The Difference?
QR L

9
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THEIRS !

nterstate offers A-572 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-572 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.

R ®
v i
T N -8
STEER Sy bty
o TR O

1800 East Byberry Road * Philadelphia, PA 19116

INTERSTATE (215) 673-0300

STEEL SUPPLY CO.
FAX (215) 969-0334




It May Surprise You Where The Lowest Priced
_ Standard Fasteners InTheWorId Are Cropping Up.

HNUC O K
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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?

Of course not. You just go to the
supermarket.

Well, that's how easy it should
be to bu‘ structural steel—even
though the supply picture in this
industry is getting complicated,
too. And that is why Levinson

— = - -

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.

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

[ EXPRE SS
L UT.
CHECKOUTF

of Strategies for Structural Steel.
Call or write: Dotti Bechtol, V.P.

Adm., The Levinson Steel Com-
pany, PO. Box 1617, Pittsburgh,
PA 15230.

1-800-LEVINSON

L &

|LEVINSON |

DOTHAN, AL =
YORK, PA

PITTSBURGH. PA = ATLANTA GA +« AUBURN, MA « BETHLEHEM,PA « BIRMINGHAM, AL « CHICAGO, IL = COLUMBUS OH « DETROIT MI -
GREENVILLE, KY + KANSASCITY, MO + MOBILE, AL + ORLANDO. FL +« PORTLAND,ME + RALEIGH NC + ST LOUIS MO + SEEKONK MA »

See us at the AISC National Steel Construction Conference




NOW econi meets performance (o

wur shortspan bridge prob

N
solve all yi

shown here 15 using

130.7 feet

lems. The projec

Arbed-rolled 40" sections,
:th, 328 Ibs, per foot

tensive custom rolling
capabilities even the most difficult
onstruction

I requirements can be met

ARBED-ROLLED 40" & 44" BEAMS
Arbed’s rolled 40" beams, available in
16 sections from 149 to 328 |bs., has
now been expanded to include our
new rolled 44

beams, available in 4

198 to 245 lbs. They all

M\ TrADpDEANRIBED ..

ARBED-ROLLED
WIDE FLANGE BEAMS:
BRIDGING THE GAP
BETWEEN
PERFORMANCE AND
ECONOMY.

offer the same benefits we're famous
for: high section moduli, great lateral
buckling resistance, and the ability to
compete economically with both fabri
cated sections, as well as reinforced
precast and prestressed concrete
ARBED-ROLLED
“TAILOR-MADE" BEAMS

This is the series (up to 42,457 X

X B4R Ibs. / Fr.) that lets you

specify the beam according to the sec

18.13

tion properties you need, other than
what is normally available. For exam
ple, our 40" and 36" TAILOR-MADI

series allows you to ranse the moment
of mertia to 67,400 in* and the section
[his eliminate
the need 1o add plates to standard

WF beams. Result? Big
In fabrication

GET ALL THE FACTS

Send now for complete informatior
including specifications: TradeARBED Ing
825 Third Avenue, 24th floor,

New York, NY 10022, (212) 486-989%0
Domestic telex: (W.L.) 12-6159

Int’l telex: (ITT) 421180

OMNIFAX (G-3); 212 355 215972421

modulus to 3,170 in

cost and weight

INNOVATORS OF STEEL CONSTRUCTION PRODUCTS.

See us at the AISC National Steel Construction Conference



Steel’s Flexibility

O’HARE MAIL FACILITY

Moving on a Fast Track

by Donald C. Russell

T: e new 380,000 sqg. it Airport Mail Fa- | secure parking area for employees, a cus mechanization system dic
ty (AMF) along the south edge of | tomer parking lot and a 16-bay loading | configuration of the bullding
pnal Airport w recently | area for postal trucks acility has six through the tacility 1s trar
now operational. The | automated full-service windows in the | bell-type rollers, 42 roller
lity in the Midwest : public lobby. 24-hour Express Mail ser and 10 sing! I maching which e
C )y licago-based eng !.\... st office boxes and a 24-hour ploy 207 trays t end mi ir e
neers/architects, Teng & Inc ¢ nvenience nter The fa I he a irners have 1t iesiq
ncluded Boolh/Hansen S 4 public lobby. cuslomer service nated sigde ot the buillding wnere they brnng

ciate their flights

architect ang dock, a mail processi

1Q WOrkK room and a

130,000-sq. It airhine concourse area

mechanization designer also serves 10 surrounding

ted with the U.S. Posta | where all ar mall coming in and out ol ling mail to air carners for do
O'Hare is handled. The facility is equipped | mestic points and international points

with the mosl agvance Mficient ich a anada, along wit! 1l heagedad
puterized mail processing and mail har lor ser nen in | ne from states wesl
‘ diing technology available for processing of the Miss ppl. Much of the il going
more than 800,000 Ibs, of domestic oulge | through has already been sorted
ing mail and over 100.000 Ibs. of military | tagged and is just transferred to another
ices and Operation al plane or truck A | 31 Si ha
The expansive AMI 100Ul min - i around a illocated a 6,500 It are r )

under one rool

In agdition to a
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Site Development and Project
Coordination
The capability t

‘ 1.C.B.O. Listed

' 0
Full range of certified A325 and A49
I 1"
holts and complete sl
| cluding
tools for installation, mTSW o e

d the new
tools an spaed, swivel head tool.

Y
FULL360 &
ROTATION "

BRISTOL vacHine company

NEWEST OF
(l;l’l__LLli é.LNTE Construction Fastener
: Systems Divisi
WEIGHT : s
630 F 621 ® 714.990-¢

TOOLS



Structural Versatility Important
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"s good to have a choice . . .

Choose Experience

® Detailing expertise ¢ (Computer expertise

* Engineering expertise * Service expertise

Choose Solutions to

® Massive design revisions e Heavily architectural jobs
¢ Fast track jobs o Necessary shop optimization

¢ (Connection design responsibility

Detailing System

Procedural

Choose Variety

® Beams & Columns * [Ladder Systems e Pan and Grating Stairs
¢ (Connection Design ® Bracing * Shop Management Reports
¢ Templates s Plate Work * Girt Walls and Door Frames

...it’s GREAT to make the right one!

A
=]
s

. Make the profitable choice in Automated Detailing . . . choose PDS
Dogwood Technologies, Inc P.0O. Box 52831 Knoxville, TN 37950-9928

615-523-5634 R00-346-0706
1989 See us at the AISC National Steel Construction Conference




connections could accommodated

and permit efficien struction. This was

very important in meeting the fast-track
schedule for the project
Because of its location at

port, height restrictions also

building height in the airline

part of the facility. The truss s\

ted locating duc! runs within the structura
jepth. By using a trus lo addr

ni req | | Qv it
gl ne

1qineear was aple

0 lake advantage of the maximurr

able stiffness in developing the st

system for this area. The mechanical sys

lems were also coordinated Into the stru

e
iural sysierm

vithin a cor

) Qain agdihonal time
striclted construction schedule, a founda

tion syslem was selected 1o permil con

rnng winter While

uig nave permiitegd spread

MIgN Ce lE genia al CE ] of
e of shallow caissons and
the Hexibility 1 [all, single-story struclure, the structura penmeler grage beams ganed precious
! L L I eng ed this nee L montt hie f ictio h e witl
ceca I apg f [ itisfied by ng ws frames witl out maj changes
pa I ] ! ! 15 the roof element. Extending th he ling er 1S &t %
form ¢ ! pacing anad a bottom ct i ty pecial plished efficiently and economically by
iled repe r jain ada | T ittention to o § | nnec! be specifying end-load bearing precast co
al g 1he i f ICro he f Bolted rete wall panels. The wall panels spar
honzontally to the wind columns spaced
on 18-t centers. (Grade beam costs were
not escalated by this system, Of the threg
\ generic wall systems reviewed. the p
cast concrete system offered the qreates
economy In terms of present dollars and
s fe cycle cost
Shear knlves Electrical Engineering
An analysis was made of the cost-effective
methogs for the power and ng aistr
Punches & Dies Stems & Nuts l-,'-"p ystems for the : 1
Qi W | - ¥ dSs
irack di and hedule
ibout occupancy in | e yea

the amount of mechanization and sorting

NOtCher coper PunChes equipment o be installed and the fact that
Punches & Dies & Dies wo ;r::r-}'. of the building would be occu

1ed DY conveyor s

clectrical engineering design included

The |eadel' in high qua"ty 15ing a 4160-volt electrical distribution

Call 1-800-446-4402 cost esmale an e locaed i

THE CLEVELAND STEEL TOOL CO.

e designed facility , met th
K 474 E. 105th Street @ Cleveland, Ohio 44108 ) | DR fnr'a Aasinn of ﬂ[ neray [ i (,
\ ) o ¢ St 101 an @ rgy-e e
A-1743 { "
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Mechanical Engineering
The Airport Mail Facility was designed to
protect the public and employee health

and satety by Incorporating high efficien

Cy filer ed <

poraling
N purge sy

n in all HVAC systems, in

bon monoxide monitoring

tems to control safe levels of
carbon mono fc iwman pancy
where people and vehicles come in con
tact. Dust collection systems are used s0

the atmosphere where

ACKS create a dust prob
/a5 S¢ 10 maintair
withir A Sslangards

WSl 4 /ere empiloyed 10
maintain comfortable working
Mechanica

Lion gesig

sonditions

plumbing and lire-protec

combined Q'Hare Desian

standart lal Service architectural
des 1 crnilena 9.Fo. energy and utility
gesic critena, Chicago :.Jlf_]ir‘.(__] Code
Requirements. N.FPA., OSHA and ASH-

RAE des gn requirements
Extraordinary conditions and project re
quirements whicn haad to be met included

4 A +f 4

All ollice and workrogm air conaiion

ng systems had 1o be «

signea o In

corporate |

ering high efficiency
d
| [}

lo eliminate heavy concentrations of jet

bag fiters and activated carbon filters

Sorting bin area shows lacility equipped with most

advanced, efficient computerized technologies

ACCURATE ESTIMATES
PRODUCTION CONTROL

Bid more quickly and accurately...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:

* ESTIMATING * GENERAL LEDGER

o BILL OF MATERIALS * ACCOUNTS RECEIVABLE
* INVENTORY * ACCOUNTS PAYABLE

e JOB COST * PAYROLL

The DMS System is the product of 10 years development,
and 18 currently being successfully used by over 40 steel
fabricators.

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

DATA MANAGEMENT SYSTEMS, INC.
12308 Twin Creek Road
Manchaca, Texas 78652

(512) 282-5018




2. The heating, ventilating and exhaust
system had to incorporate an automat-
ic carbon monoxide monitoring system
which would maintain automatically a
sale level of carbon monoxide in the
airline concourse where mail was
brought in by ground tugs

3. The workroom area of the facility was
designed o maintain a positive pres-
sure 1o avoid the possibility of recircu-
lating carbon monoxide-laden air from
lhe adjacent concourse
The computer room areas were 24-hour

areas with year-'round air conditioning DX

systems requinng an emergency back-up

air conditioning system, They were de-
signed to switch over automatically from

DX system to central chilled water air con-

ditioning system if the DX system failed

Architectural Features

The customer lobby entrance is accented
by a series of steel-clad columns and a
recessed curtain wall to focus attention 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
bullding was designed 1o create a feeling
of openness and draw attention to the
public area of the bullding. The high ceil-
ing and the design of the customer service

area creale a welcoming and congenial
local post office atmosphere. Mahogany
wood complemented with a light blue trim
15 used in the customer service area which
has the latest in automation

A specially designed insulated precast
exterior wall system adds texture to the
externor appearance and the alternating
gray and white color bands not only distin-
guish the building but also meel the air-
port material color palette for harmony and
U.S.PS. requirements for energy efficien-
cy. Other features include a dramatic 20-ft
high sweeping screen wall in front to mask
the 16-bay truck dock facing the man
highway

Special acoustical glazing was intro
duced at all otfice areas to provide a com-
fortable noise level. because of the prox-
imity of adjacent runways and airport op-
erations. Glazing was used for clerestories
to introduce daylight into all the work areas
and lor user awareness of outside condi
lions

The construction cost of the project was
$47 milhon, including $9.5 million for con
veyors and mail-handling equipment
Construction of the building was accom-
plished in tast-track phases to meet the
completion date. The building came in un-
der budget and was occupied almost one
month ahead of the expected date

Wilshire /Westwood, Los Angeles

for Dynamic Water Infileration Test.

213/749-3411 » Fax 213/746-7228

Window Wall /Curtain Wall Mockup Testing

Granite and Aluminum /Glass Window Wall Mockup ready

SMITH-EMERY COMPANY
The Full Service Independent Testing Laboratory, Established 1904

781 East Washington Blvd., Los Angeles, California 90021

o Testing Facility is 45-
foot high by 70-foot long:
300 psf loading capacity.

® Per ASTM and AAMA
Specifications.

e Computer aided data
acquisition with instant
deflection readings + /-

i .001 inch.

® Dynamic Tests using
2000 HP Aircraft Engine
w/13.5 foot propeller,

Architect/Engineer
Teng & Associates

Associate Architect
Booth Hansen & Associates

General Contractor
George Sollitt Construction Co

Construction Manager
Sverdrup-Gilbane (joint venture)

Steel Fabricator
Zalk-Josephs Fabricators: Stoughton, Wisconsin

Steel Erector
Area Erectors

Donald C. Russell, S.E.. AIA heads Teng's Struc-
tural Engineering Department of Teng & Asso-
ciates, Inc., a Chicago-based engineenng/architec-
tural firm currently celebrating its 30th anniversary.

Project engineer for the project was Tom R. Rup-
pert, S.E., of Teng & Associates, Inc

Bridge Girder Design
Software Now Available

The American Institute of Steel Construction
is cooperating with Bridge Software Develop-
ment International of Coopersburg, Pa., in
an effort to provide software for computer-
aided design of steel bridge girders. BSDI
has developed the Line Girder System (LGS)

package of computer programs, wh.

enables the design engineer to take full
vantage of today's desktop personal com-
puters. Most software can perform quickly
computations that were always required, but
the LGS goes further; it permits a new level
of decision making through its interactive and
user control features.

Through interaction with the LGS, the user
can examine the relationship betwen fatigue,
yield stress and girder depth, or the relation-
ship between compression flange buckling
and diaphragm arrangement. This level 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 provided on
5Ya-in. 360K floppy disks. All 10 executable
programs of the LGS can be installed using
less than two megabytes of hard disk space.
If disk space is limited, the programs can be
run from floppies or from a RAM drive

BSDI also has a 3-D program suitable for
the design of curved girders. However, com-
plete 3-D analysis and design is beyond the
scope of the LGS program

For further information, call or write: A
Publications, 400 N. Michigan Ave., Chicago,
ll. 60611 312/670-5446.
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Exposed Steel Is Unique Solution
For London’s Broadgate Office Complex

Arcr‘-:!ectmai form, expression and articu-
lation are all based on the exposed
painted steel structure for the Broadgate Pro-
ject, a major office development on the north-
east edge of London. The building enclosure
forms a smooth metal and glass skin back:
QFOLJF‘I:‘ o ennance the clanty of the struc-
ture. Member proportions and joint aetails
follow Jctural 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 Bovis/Schal; the fabricator-
erector was the joint venture of Hollandia
Buyck and Smallman (HBS). Hal lyengar
SOM partner and director of structural en-
gineering, will discuss the design and con-
struction of the Broadgate at the National

teel Construction Conference in Nashville
Tenn. on Thursday, June 22

The 10-story office building, which is the
focal point of the Broadgate Project, faces

strict st

historic structure of exposed iron and steel
Because this prominent position is also
racks below

avily congested, with 1 three
portant objectives in the

bullding 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 with the neighbonng complex
of stone and glass clad buildings
The office building, with approximately
550,000 gross sq. ft of office and trading-type
space, is supported on four segmented, tied
parabolic arches spanning the 256 ft over the
railroad tracks. The two extenior arches, their
ties and the columns and beams that frame
into them, are located so as to create a
gallery at the perimeter 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 selected
among several possibilities. One alternate in-
volved a traaditional, cross-braced fruss
seven stories tall, which not only involved 33
g more steel, but also did not create an ex-
.mg architecture—especially as it related to
the historic station archways. Another alter-
nate was a parabolic suspension system with

gn of the

arch solution was from
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Model ol 10-story office bullding, 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
a basis for high definition of the

The primary elements of the system are the
four parallel, 7-story high, parabolic tied ar-
ches which span 256 ft 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 stiffness for the broad side
wind forces and for lateral 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
hangaricolumns through a typical shear con
nection. The gravity load flow then occurs
from the floor trusses to the column-hangers
o the arches and to their supports

At each floor level, a continuous floor
girder is provided in the plane of the arch
on the interior, which together with the arch
provides for lateral stiffness for the entire
building in the direction of the arch. These
girders also function as intermediate ties. On
the exterior arch, these intermediate ties are

moved behind the cladding line 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 primary loading configuration
a series of approximately equal 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 carried as axial com
pression loads with a minimum of flexura
bending, down the arch to the buttressed
walls

Steel Detailing
Steel details followed two basis concepts
One pertained to the character of exposed
steal on the extenor, the other to the simplicity
and ease of fabrication and erection

The architectural premise was to em
phasize honest and clear structural logic in
the proportionality of members and joints
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 sutably with the expressions
of robustness and integrity, especially at the
joints. For ease of fabrication and erection
all field welding was eliminated in favor of
shop welding and bolting

The basic arch segments are linear ele
ments with end-bearnng plates connected to
nodes which provide the angle change to the
next linear segment. The arch members
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oegree of amens
composed of built-up chan
nel members arranged back-io-back to per-
mit 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. Hegularly spaced batten plates tie the
two channels together to make them func

themselves ¢

tion as one and provide a certain openness
in the width of the members

The Best Selling
Civil/Structural Program
Since 1987

® 2D/3D Frame | Truss / Plate /| Shell

® Static / P-Delta | Dynamic / RSA Analysis

* Capable of 1000's of joints and 100's of load cases
® [nteractive geometry, deflection. mode shape. plots
® |nteractive shear and moment diagram plots

® AISC Library included

® Interactive graphic menu driven design

*» Continuous beam, section properties. frequency
calculations

* AISC code check and sizing

* ACI column, beam, footing design

® Design details can be output 1o AUTOCAD

* Excellent in report presentations
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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 fabri-
cators (HBS) early in the design process and
to the actual bid

pric

Fire Engineering
- approach was
evaluate fire resistance and protection for the

exposed steel elerments. All elements interior

used 1o

AN engineereqd

fire protected con

British Standards
and a sprinklered system with an emergen-
ureof a

o the window wall were

ventionally according to

cy power hookup provided. The
fire that might occur in this particular bulding
was determined and maximum steel lem-
A structural analysis
rming deforma
could occur fror ermal expan

sion and changing elastic properties. To limit

-alculated

steel temperatures while preserving shape

stics, a fire-resistant glass winaow

of having a

characte

wall was used—the equivaler

fire-rated barner ) the fire loag and

xposed steel. Two tyg of heat-resistant

none a 3 Of iIntumMm

S are avalable

cent mé s laminated between two layers

cent maternal laminateg 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 lyengar

(NOTE: A copy of

lyengar &

ed in the Proceedings of the 1989 Natonal Stee!

paper is reproduc
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 first projects to be approached by the
Council for 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 bndge practices
A priority list of chapters to be wrefli*r‘u.

revised includes

o Chapter Il/4A Composite: Welded-plate
Girder-load Factor Design. Revise and up
date for new shear design and fatigue
provisions

e Chapter 11/4B Composite: Welded-plate
Girder and Rolled-beam—Aulostress
Design. New chapter demonstrating the
use of autostress design procedures, and
comparing rolled beam and plate girder
design

* Chapter 1/8 Joints and Bearings: New
chapter demonstrating design and details
of deck joints and bearings. Shows how
most joints can be eliminated through in
novative designs practiced in Tennessee

e Chapter /5 Composite: Mediumn-span
Nelded-plate Girder—Load Factor De-
sign. Revise and update for new shear
design and fatigue provisions

e Chapter 1/9 Unpainted Steel Bridges
New chapler discussing the experience
with the use of unpainted steel in bridges
over the last 20 years, with specific recom-
mendations and guidelines for ils use

e Chapter /3 Properties: New chapter will
discuss material considerations In i
design of structural steel bridges to ensL.
sale reliable material and structure
performance

MODERN STEEL CONSTRUCTION



Imaginative Engineering

AIR FORCE ONE
COMPLEX

Bigger than Big!

by Andrew J. Sauvage
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The unique ng shape Is a result of

configuring the aircraft parking with two
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other essential components
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systems Dy using three basic
i

rectangle

riangle and circle—to form an

elongated hexagon with a circle at each

corner. The hexagon is 392 ft across fla

and 611 it across the points

Several Design Considerations

There are several design considerations

related to the hangar. or
Th

figuratior e three front sides of the

bullding (drawing) are airc with

column supports possible only at points B

and C. Columns are s ong the ott

aced a

er Considering the
shape ol | )
across the north-south
EF side tc

transfer truss

rreguiar

the sltr } Must spar

direction from the
the BC side, where a major

carries

The structu

in the east and west directions from the
central rectangle to form the aircraft door

openings

1 the AB

along

The two main aircraft ¢

horizontal-shiding, bi q door hese
doors. quite impres: tru
themselves, were furnished by




SUPPORT FUNCTIONS

100 ioe

LUPPD’H‘I‘ FUNCTIONS

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 tocus attention to the corners
of the hexagon without adding confusing
and extraneous lines at these focal points.
To balance the hexagon, two additional

20

cylinders were added, one for the 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

T 1

Fioor plan (above) of Air Force One
hangar. Section (I.) shows immensity of
project. Interior (r.) from "F."" looking
northeast toward CD door,

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

The method of analysis for this 3.7-acre
roof structure was a major conmdera.
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—baoth! 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 erection 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 esti-

MODERN STEEL CONSTRUCTION



and live

dead

mated
and applied and a first analysis was pro-
duced using the GTSTRUDL program. Us-
ing member sizes obtained from this run, a

loads calculated

second run was made, and deflections
were plotted. After considering the deflec-
tions, several changes were made to the
ystem, the most significant being an in-
se in truss depth from 24 10 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 0o sequence
(which was provided on the contract draw-
ings), cntical 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
diagonails for a relatively small compres-
sion load to insure that buckling would not
occur

this

Details, Details, Details
It is not enough for a structural design to
g technically correct from a strength and
iceability (deflection) standpoint
o0me one has o be able to build what has
been designed, or the design is of no val-

A rnbae 3 1QRc
Numbe 9E9

ue. It was obvious from the beginning that
the details of the struclure would rival the
analysis in complexity. The details of a
complex steel job 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 §
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 lo
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 wait. On Air Force One, all
the jumbos are a A 572 Gr. 50, killed fine-
grain steel and all splices in these mem-
bers are bolted. (This design was carried
out prior to the recent issue of Supplement

No. 2 to the AISC Specification, which pre
sents new rules for design of jumbos sub
ject to tensile forces.)

Another detaill 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 paneis in place
against their own dead lead, which is
small, and wind loads, which are not. Ori-
ginally, the design sought 1o lake advan
tage of the inherent lateral strength of the
50-ft dia
make a tubular st

However, in order 10

lure

cylinger

Il was necessary
o 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-
lar core inthe 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

-1
=1

Important Detail Decisions

One of the most important detail decisions
concerned the layout and design of the
joints in the structure, especially the truss
joints, Two truths were evident from the
start. First, the joints would be complex
and the actual joint details would have ma-
jor impact on the cost of fabrication and



erection. Second, there are many accept-
able detalils that can be conceived for any
given joint, depending on which engineer,
fabricator or erector (or combination of all
three) looks at the joint.

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 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 still review and approve the
connections.”

This process worked well. The fabricator
requested, and was granted, permission
to use 1%-in. A490 bolts in lieu of the 1%a-
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
fabricator elected instead to lake 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
EOR 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
meeling 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, 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-
lures 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 B and C cylinders and
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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 quas.
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 partof a
farewell exhibition by the Joint Chiefs of
Staff and the Departments of the Ar
Navy, Air Force, Marines and C
Guard. O

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 is the head of the structural sec-
tion in the Washington, D.C. office of Daniel,
Mann, Johnson and Mendenhall (DMJM).

The Most Productive Structural Design Software Since 1966
$ /A STRUCTURAL ANALYSIS, I NC.
429 Fifth Avenue @ Indialantic, Florida 32903 @ (407) 727-1562 @ (407) 640-6047
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Soda. . .designs your
® Jeast-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

SODA automatically and
completely designs a least-
weight planar steel frame or
truss from section databases in
complete conformance with

structure. design code requirements. The
design by SODA is complete,
SODA represents the perfect constructable and ready to

blending of state of the art
structural engineering and
modern optimization research.
SODA is a truly practical steel
design optimization package designs not only member by
that permits the designer to con- member, but by considering
centrate on engineering instead of routine calcu- the entire structure as a system. The design
. lations, thereby reducing design time and costs. satisfies both strength and deflection requirements.

implement. There is no need
to re-analyse and re-size as is
the case with other steel design
programs, The software

* Design codes supported: * Members selected from AISC or CISC database or from
- AISC WSD 1978 Specification user’s custom data base

- AISC LRFD * Comprehensive yet concise user’s manual

- Canadian CAN3 - §16.1 - M84 Limit States Design * 30 day evaluation period, refund if not satisfied
® Microsoft® Windows environment * Runs on IBM PC XT/AT or compatible
® Mouse or keyboard interaction * Minimum 640 KB and hard disk required

T Mcrosoft o 8 regieered irademark of Microwoll Corponston

Input and editing User interface is Graphics displays are The optimal design is
is quick and easy accomplished with mouse accessible at any time. presented in a logical
and drop down menus. and concise manner.

TO GET MORE INFORMATION ON SODA, CALL OR WRITE:

WATERLOO ENGINEERING SOFTWARE

22 Dupont Street East

Waterloo, Ontario STRUCTURAL

Canada N2J 2G9 OPTIMIZATION
OR CALL COLLECT (519) 885-2450 DESIGN AND ANALYSIS

L See us at the AISC National Steel Construction Conference
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DT1s used on 1,209-foot headquarters
building in Hong Kong

Higfh. accurate clamping forces are essen-
tial in slip-critical connections of high-rise
buildings. But when the building is the fifth
tallest in the world and wind load require-
ments are extreme—two times those of New
York and four times larger than the equiv-
alent earthquake load requirement of

Los Angeles—these clamping forces become
all the more important.

That's why Direct Tension Indicators were
specified by Leslie E. Robertson Associates

Bank

‘ofChina
Invests In
connection

|—

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

Not only do Direct Tension Indicators assure
proper bolt tension every time, so there's
no guesswork, but they also eliminate
expensive, inaccurate, and potentially haz-
ardous torque wrench inspection. Plus, DTls
save on inspection costs.

Direct Tension Indicators from J&M Turner,
Inc. An excellent investment in quality
assurance, Specify American-made Direct
Tension Indicators to ASTM F959-85 on your
next structural steel project.

security
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For more information, write to:

Jonathan Turner, J&M Turner, Inc.,

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

The bolting quality assurance people.

See us at the AISC National Steel Construction Conference




Innovative Steel Bridge Tested in Laboratory
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Mark Moore

compared

wheel load distribution f

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 call it being there for the long haul!
MILJACK 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 requirements by 50% and increased lift capacities in the bargain.
TRAVELIFTS outlift other types of crane, with less crew, and transport their loads
virtually anywhere in a production area or yard, WITHOUT FEAR OF TIPPING! If you
think that's a 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

ear 60611 (312/670

AISC Announces 1989
Steel Bridge Competition

AISC will accept entries until June 16, 1989
for the 1989 Prize Bridge Awards. Bridc

1in 10 categones
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20' TO 60' ICW
20" TO 40' HOOK HEIGHT
20' TO 50' WHEELBASE

- B A
my Mi-JAcK

3111 West 167th Street
Hazel Crest, IL 60429

1-312-596-5200
TELEX:27-0177
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Fabrication and Erection of
Minneapolis Convention Center

Material Considerations
The tructural enaineer for the proiect
peciied a minimum Charr

See us at the AISC National Steel
Construction Conference
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A AG73 test procedure over
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1Yz in. thick. To meet these requirements, a
cooperative effort of the structural engineer
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Erection
Because the extensive Architect tor the project is the MCC Co Fabrication and erection of the Center

laborative (Setter, Leach & Lindstrom; The topic of a presentation by Larry Kloiber
Leonard Parker Associates; Loschky, Mar entof L. L. LeJeune Company, at the
quardt & Nesholm). The structural engineer National Steel Construction Conference in
ground assembply as poss E Structures
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the structure is performing satis- the prime steel contractor, L. L. LeJeune Kloiber's paper is also a part of the NSCC
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Lompany

Guess What's Coming Soon?

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 NEC/COP
et CONFERENCE, JUNE 21/24

NOW UNDER CONSTRUCTION

FOR INFORMATION CALL 1-800-782-4544
" LOHR Structural Fasteners, Inc.

P.O. Box 1387 » Humble, Texas 77347

UNYTITE




N-RG Flor from Walker.

After 30 years, it’s a better value than ever.

N-R-G Flor cel-
lular floor is at work
in buildings like Chicago's
Sears Tower and Amoco
Building, IBM Headquarters in
NewYork, and the Hewlett Packard
Building in Roseville, California. And
its history of performance is only part
of the story, because now N-R-G Flor
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 labeling 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) distribution
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 electrical contrac-
tor knows Walker. So ask around. You'll
hear about a level of service that's more
than unique—it's invaluable.

LLL. classified

and listed

Walker

PO Bos |E28. Perkersburg WY 2107 (304) 485 1811

For a free copy of our N-R-G Flor A DS ON OF BUTLI MANUHACTUNMG COMAY
Design Guide, call 1-800-222-PLEC.



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
times faster than hand welding, it

| impressively reduces total man hours on a
job. 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 engineering assistance or
write to:

TRW Nelson Stud Welding Division
7900 West Ridge Road
Elyria, OH 44036-2019

International:
England * France » Japan = Korea
West Germany * Australia

g FIxwy

TRW Nelson Stud Welding Division
Controls & Fasteners Group

CTAW inc 1989 TRW i tw name ard mark of TAW Inc
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[t was the worst flooding upstate New York
had seen in thirty years.

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

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

commitling to quick delivery of stripped steel plate.

Ve both came across — two of the reasons the
bridge was finished in nine months instead of the
original estimate of eighteen.

Stripped plate comes from Lukens flame cut

. When'The BridgeWas Out,
VeCameA‘moss
g T

BRIDGE COL
IN NEW YORI
All Other Bric

To Be Checked F¢

AMSTERDAM, NY.
York State Thruway face!
up 10 @ year or more fol

wcterday Of the S

Extendeq

Fow At oo
ALBANY Ny Al
Thn"“'”l‘ Officials qrm * York §

up to 1250" long and down to 10" wide. So you don't
need to invest in cutting equipment or use up valu-
able manpower and shop space. It's also delivered
with prepared edges ready for fabrication. So it
saves you time as well.

Solid reasons to consider Lukens stripped
plate the next time you want to go over big. Ask for
our brochure when you call Bob Wright, Application
Engineering Manager, Lukens Steel Company,
Coatesville, PA 19320. (215) 383-3342.

[ukens Steel

The specialist in plate steels.
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Imaginative Engineering

AIR FORCE ONE
COMPLEX

Bigger than Big!

by Andrew J. Sauvage
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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
slorage 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

20

cylinders were added, one for the 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

Fioor plan (above) of Air Force One
hangar. Section (I,) shows immensity of
project. Interior (r.) from *'F," looking
northeast toward CD door

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 horizontal structure to dis-
tribute lateral forces

The method of analysis for this 3.7-acre
roof structure was a major 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 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 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-
lure be erecled 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 erection 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 esti-

MODERN STEEL CONSTRUCTION




mated ang live loads calculated
and applied and a first analysis was pro
duced using the GTSTRUDL program. Us
ing member sizes oblained from this run, a
second run was made, and dellections
were plotted. After considenng the deflec
tions, several changes were made (o the
systemn, the most significant being an in-
se in truss depth from 24 to 28 ft
ifien, 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 sequence
(which was provided on the contract draw-

cgeadqa

this

ngs), cnlical members and sub-syslems
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
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 lension
diagonals for a relatively small compres-
sion load to insure that buckling would not
oceur

members

Details, Details, Details

It is not enough for a structural design to

ha technically correct from a strength and
W)/iceability (deflection) standpoint

Some one has to be able to build what has

been designed, or the design is of no val-

1989

Number 3

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 job 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 mos!
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 o 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 wait. On Air Force One, all
the jumbos are a A 572 Gr. 50, killed fine-
grain steel and all splices in these mem-
bers are bolted. (This design was carried
out prior to the recent issue of Supplement

.
»> »

i

No. 2 to the AISC Specification, whic
sents new rules for design of jumbos st
ject to tensile forces.)

Another detai
the cylinders, or "pods
pose ol the structure of the cylinder 1s 1o
torm a round shape from straight meta
paneis, holding the panels in place
against their own dead lead, which is
small, and wind loads, which are not. On
ginally, the design sought to take advan
tage of the inherent lateral strength of the
50-ft dia. cylinder. However, in
make a tubular structure, it was necessary
1o provide extensive bracing between the
vertical girt columns, since the siding pan
@is would not provige thus strength
looking at the hundreds of small bracing
members and attendant hield connections
lor 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 o a more mundane but
practlical 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

consigeration alfected

The major pur

order (o

Alter

Important Detail Decisions

One of the most important detail dec
concerned the layout and design

joints in the structure, especially the truss
joints. Two truths were evident from the
start. First, the joints would be complex
and the actual joint detalls would have ma
jor impact on the cost of fabrication and

sions

of the



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 joint

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 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 still review and approve the
connections.”

This process worked well. The fabricator
requested, and was granted, permission
1o use 1%-in. A490 bolts in lieu of the 1 Ys-
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
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 joint de-

signs were made and submitted to the
EOR 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 EOR, 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 B and C cylinders and

Your will also receive all

-AT and most compatibles.

AN

FREE !!
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
software, you will be back for more,

of the
documentation, as well as information regarding
our BO+ 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,

{1 YES, Please send me PLANE @ $19 to cover materials and handling.
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The Most Productive Structural Design Software Since 1966
% A STRUCTURAL ANALYSIS, I NC.

428 Fifth Avenue ® Indialantic, 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 tru
the erector chose to assemble qus;.
span “boxes” on the fioor. 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 gquarter 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 partof a
farewell exhibition by the Joint Chiefs of
Staff and the Departments of the Ar
Navy, Air Force, Marines and Co.
Guard O

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 is the head of the structural sec-
tion in the Washington, D.C. office of Daniel,
Mann, Johnson and Mendenhall (DMJM)
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LY SAWTHE BIDONOUR
THEY RAISED THE ROOE.

The construction schedule was tight Speed was a factor wo.
The structural system had t© go up fast

ThL 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 two sections and were easily
bolted together, and hoisted into place. But time and mon-
ey werent the only reasons the architects recommended
Mulcraft joists. They're super strong joists too. And theyre
aesthetically pleasing,

Vulcraft floor deck was also specified on the job. And
to top it all off, so was Vulcraft -
acoustical roof deck.

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

Contact your nearest Vuulcraft
plant or take a look at Sweet's
05100/VU and 05300/VUL

product review:

PO Box 637 Brigham City UT 84302 802/734-9433 PO Box E-2 Flowr SC 20502 803/662-0381. PO Box 169, Fort Reme. Al
15967 X05/845- 2460, *PO Box 186, Crupetand X 75844 4K l_‘\".' 4665 |!" ) Bax 59, Norjolk, NE 65701 412/644-850 PO Box
- - . 117 E41 1 el tew A refutet




AISC Steel Member Fire Protection Computer Program @

his new AISC computer program developed by Hughes Assoc. deter-

mines safe and economic fire protection for steel beams, columns and
trusses. It is intended for use by architects, engineers, building code and
fire officials, and others interested in steel building fire protection. STEM-
FIRE is based on rational procedures developed by the American Iron and
Steel Institute that extend the published Underwriters Laboratories, Inc.,
fire resistive designs to other possible rolled structural shapes and com-
mon protection material requirements. For a required fire rating, STEM
FIRE determines minimum spray-on thickness for various rolled steel
shapes as well as the ceiling membrane or envelope protection for trusses
This methodology is recognized by Underwriters Laboratories, Inc. and has
been adopted by the three national model building codes in the U'SA

The software data base contains all the pertinent steel shape properties
and many listed Underwriters Laboratories, Inc. Fire Resistance Director)
construction details and their fire ratings. In this manner. user search time
is minimized and the design or checking of steel fire protection is opti-
mized. Hence, STEMFIRE is easy to use with little input effort to quickly
produce specific design recommendations

Minimum Equipment Requirements
® [BM PC, XT, AT or compatibles
® MS.DOS operating system
® One 5" floppy disk drive and hard drive
® 256K bvtes of memory
@ [BM compatible dot matrix printers or Hewlett Packard Laserjet

STEMFIRE Program Package
® Two 5" floppy disks containing executable software bearing AIS
copyright
® ['sers Manual, with instructions and sample problems

Order Form

MAIL T AISC. STEMFIRE Order. PO, Box 06270, Chicago. 1L oiG80-4124
I enclose pavooent of $ lor gty STEMFIRE w $9% 00 cach (Member price
$T200. Please give AISC Membership Number
Aame & Title
Compam
Adidress
Lany St it
Fhone number

Area
Mease enclose remittance. Mo COD. orders. In New York, California and Winois. add sales
Shipping charges prepaid in the 1S, On shipments ouside the 1S add 10% of wotal purchase for
postage and handling. Visa and MasterCard accepted

a Mastertard

See us at the AISC National Steel Construction Conference




Research Engineers, Inc., creators of STAAD-II/ISDS,
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 STAAD-III/ISDS as the leading software
system of its kind. Computer-aided structural analysis and
design ground is constantly being broken with STAAD.
REI's mission throughout the next decade will be setting
higher software standards and maintaining the leadership
in the industry
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STEEL/CONCRETE/ALUMINUM/DESIGN

AISC (ASD/LRFD)/AASHTO/ACI/
BRITISH & OTHER FOREIGN CODES

GRAPHIC INPUT GENERATOR
DISPL/MODE/BMD/SFD/
STRESS CONTOURS
INTEGRATED CAD FACILITY

“

403 Panvilions ot Greenttes, Moardton, NJ. 08083, USA
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Steel Bridge
Symposium
Scheduled

he 1989 National Symposium on Steel

Bridge Construction will be held Oct.
19-20 at The Shoreham in Washington, DC.
The symposium is a continuing dialogue be-
tween owners, designers and builders on
state-of-the-art technigues in design, detail-
ing, tabrication 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 lron and Steel Institute. The
1V2-day meeting 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 ol several recent unigue
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/AWS Welding Code will be re-
viewed, and status reports presented on the
Bridge & Structures Information 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-
signers in AISC’s 1989 Prize Bridge Competi-
tion. The presentations 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,
Ill. 60611-4185 for entry forms).

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

Photo courtesy St Louts Screw & Bolt Co,
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Snug Tight Makes Steel
More Competitive

by Eddie Williams

ISC's “Supplement Number One to

the Specification for the Design. Fab-
rication, and Erection of Strucltural Steel for
Buildings" offers the potential of substan-
tial savings to owners of most newly con-
structed steel-framed buildings

This revision required that bolts, with a
few specific exceptions, be tightened only
to the snug-tight position. 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 electric-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 still widely used, al-
though not recognized by AISC.
Perhaps the most significant savings is

in the overall job schedule. Time saved in
initial labor (and the elimination of the pos-
sibility of the bolt crew being called back
to re-tighten bolts which did not quite meet
the inspector's desired torque reguire-
ment and subsequent re-inspection)
translates into days saved in total job com-
pletion. This can produce a substantial
savings on jobs with critical completion
dates.

Engineers and independent inspectors
do not tully understand the testing proce-
dure for snug tight. Even on projects
where the revision is being used. inspec-
tors continue to use hand torque wrenches
to check bolts.

An arlicle, "Labor-saving Tactlic Ig-
nored,"” appearing in the Feb. 11, 1988 Is-
sue of Engineering News-Record, stated
“a golden opportunity to make steel con-
struction more competitive is being
missed." | agree that “an opportunity is
being missed," but | strongly disagree that
the reason for the revision “not catching
on" is the fault of steel erectors. The main
reason the revision 1S not being used Is
that engineers and architects do not ad-
dress the revision requirement which
states: “Bolts to be tightened only to the
snug-tight condition shall be clearly identi-

fied in the contract documents and erec-
tion drawings.”

So that the owner can receive any sav-
ings. this requirement must be satisfied on
the bid documents. Al the present, this
procedure is being followed on very few
projects. If the contract 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 bolls to be
torqued and | don't care what the revision
says, I'm not changing.”

On May 5, 1988. the North Carolina
Chapter of American Society of Civil Engi-
neers, Structural Technical Group co-
sponsored with the Steel Erectors Associ-
ation of Virginia and the Carolinas
(SEAVAC) and the Virginia/Carolinas Fab-
ricators Association a seminar on latest
AISC bolt requirements. Lewis Burgett, as-
sociate director of Education of AISC, pre-
sented a very informative talk and th
participated, along with an erector, fa
cator. engineer and testing lab inspector,
in a panel discussion. Burgett also spoke
at SEAVAC's annual convention on Oct.
29, 1988.

SEAVAC has urged its members to re-
quest. prior to bid time, that the architect
or engineer clarify the boll requirements
for each job. Along with the written request
will be sent a copy of Supplement Number
Two.

The three groups also plan to mail
copies of the supplement to engineers
and independent testing labs in North
Carolina, South Carolina and Virginia re-
questing they become familiar with the
new supplement and help implement its
use

| hope interested parties in other areas
will take positive steps 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 setting up educational
programs O

Erection, Inc., Chapel Hill, North Carolina
first vice president. SEAVAC. His address
P O Box 3634, Chapel Hill. N.C. 27515

Eddie Wilhams 1s president, C. P. Buckner Srei
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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 revitalization created many new
jobs in the city—and increased vastly
ctricity demands. On some unusually
d summer days, the entire workforces 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 115 kv thal
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

ation 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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less than one-ac

e site, was designed o
accommodate a future parking garage
over it. Why not build a new substation
there instead?

Preliminary studies suggested thal two
more floors—each 33-ft high plus a small-
er equipment level—would be needed
and the original first floor expanded to
67,000 sq. ft. Maguire Group, Inc., a large
architectural/engineering/planning firm
was selected to design the proposed fa
cility. So as to fit in the limited floor area,
special state-of-the-art, gas-insulated
swilchgear was specified. The switchgear

which uses an inert gas as insulator, oc
pies only a fraction of space n‘:.qunrfd'
the conventional type

Installation of such switchgear in eleval
ed floors is unprecedented in the U.S
Structural design was commenced with
the loading characteristics still barely de-

fined

Design Constraints

The existing 19,000-sq. ft station occupied
about hall of a very tight, irregularly
shaped site. Plans for future work called
for

e Construction of the new power station

e A future vertical addition of six extra
floors and construction of a new office
tower adjacent to, and partially over the
existing building

The existing building I1s located at the
property line on one side. Available space
on the other two sides was minimal, A fu-
ture office tower was planned for the open
area on the fourth side of the building, thus
allowing only one line of support for the
new station. Despite all these constraints
designers hoped the perimeter of the ex-
isting station could support additio
loads from the new building Howe.
structural analysis of the existing founda-
tions revealed thal pernimeter caissons

MODERN STEEL CONSTRUCTION
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to accommodate two 350-ton transformers
and a truck acce rive. The beams span
about 65 ft over what would someday be-
come an underground parking garage for
a future tower. The beams are 12 ft wide

.f\lﬂit:: the depth was limited to 4 ft

Light Curtain Walls Required

Long spandrel beams and limiled founda
tion capac ed a ightweight exterior
wall treatment. The design, developed un-
der the quidelines established by the Bos-
ton Redevelopment Authority. echoes the
appearance of Victorian mercantile build-
ings in the area. Huge arched windows,
heavily rusticated walls and elaborate cor-
nices consistent with the use of masonry
beanng walls typical of that period. The
same effect had to be achieved by brick
veneer with 33-ft floor-to-floor heights

(o}

e
imp

Three sets of recessed windows 16 ft
wide by 7ft high, separated by brick
spandrel panels, are located between the
second and third Steel tubular
frames were designed to support both the
winaows and the spandrels with horizontal
members at each head and sill. Ornate
cornices were made of glass-fiber, rein-
forced concrete panels with steel backup

floors

The result is a “Victorian” substation with

a large clock and flower shops at the base
Looking at this seemingly traditional build
ng, ¢
high-tech equipment humming inside

oneg 1s

This summer, employees in downtown

off

ice towers will not find themselves be

ng sent home

completely unaware of the
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Introducing fully auto-
mated AISC spec-checking

ElmCheck™ is a new PC pro-
gram that checks allowable
stress levels for steel beams
in a fraction of the time you
now spend doing it manually.

typo that causes a discrepan-
cy. On-line help is available
at every step, but you won't
need much.

Built-in libraries
ElmCheck looks up the mem-

The beam’s dimensions are
automatically looked up and
displayed. You can select any
member orientation with a
click of the mouse. Type in
the length, the K factors, the
material properties and se-
lect any one or all three load

ber specifications and per-
forms the calculations in types. . A”
seconds, Including checking You're finished. Within

non-standard beams. Just seconds, you get a pass or fail
enter their dimensions. indication. Another click of

It's the only software that
does the work for you. Accu-
rately. Thoroughly. Effortless-
ly. You just key in the mem-
ber’s AISC designation and

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 menu-driven o - You get the whole story
You don't even have to know A quick reading lesson = ElmCheck not only tells you

whether the member passed
or failed, it tells 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 cost

ElmCheck is now available at
a special
introductory
price of only
$95. You'll
save the price
of the soft-
ware the first time you use it!

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 the upper right quadrant.

Its a bormg book,

ut vou'll love 1t
on the screen.

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

Time yourself on
ElmCheck
' See how much time you save.
The first 1500 engineers who
order ElImCheck or call for
more information will receive

“La(inches) this attractive
_Lb(inches) | ok o ander,
l t (inches) send a check

' including sales

tax for your state, plus $3 for
shipping and handling, to
the address below. Or call
800-233-1798.

Elm#

Stressless Analysis

. Member number

L_ﬂude L (Reference Node)

' Node j

' Length

Yield Stress
Ultimate Stress

gs Modulus
. ctor Y
K-Factor Z

. Force i (kips)
" Force Y (kips)
" Force Z (kips)
. Homent H(kp-Ft) rEEE
Moment Y(kp-ft) Fujitsu America, Inc.

.

| Moment Z(kp-ft) Information Systems Division
3055 Orchard Drive

San Jose, CA 95134-2022
(408) 432-1300 ext. 5043

e Eoe
FUJITSU
(feet)
(ksi)
(ksi)
(ksi)

© 1988 Fujitsu Amenca Inc
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For Information or Technical Assistance
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N initial set

*View a "Pop-up® window 1o

* Qver 2,700 sections from the

*Build your own additional

*Analyze any beam by point-

«Shear, moment, deflection,

*Full color graphical plots of

Allowable/actual stresses,

An essential tool for
every design office

I’(mtl’r(u__r__w ™

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

At Last ..... a revolurionary application using everyone's favorite
software...Lotus 123®- 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

scroll through and select the
section you need.

6th, 7th and 8th edition AISC
handbooks, including L,LL
Jr., Tees, and others.

database of frequently used
sections for use on all future
jobs.

*Numerical accuracy main-
tained with all AISC values.

' ]

STRUCTURE PLOTTING

*Press [F6] to plot the entire
frame at any time. Quickly
verify your frame, loads, &
boundary conditions

*Displays static & deformed
shapes.

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

« Zoom in on any portion of the
frame by “drawing a
box"....just like CAD sys-
tems.

*CGA, EGA, & Hercules.

BEAM ANALYSIS & AISC
VERIFICATION

ing to it with the cursor and
pressing [F-10].

and AISC code checks @ 250
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Tubular Connections Subject
of Two Conference Presentations

Jeffrey W. Post

Deonald 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

Consequently, 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 geometric 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
significantly different from the current provi-
sions. These would be adaptations of criteria
from the International Institute of Welding U”
are in an ultimate load format. His discussi
will show how some of these changes might
affect connection design

Another class of connections to be con-
sidered 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 elimnated.
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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New Manual of Steel Construction
Scheduled for Publication

he S9th Edition of AISC's Manual of Steel
Construction, the first revision of the
Allowable Stress Design Manual in nine
years, is scheduled for publication in
mid-1989. Based on the 1989 Specification
for the Design, Fabrication and Erection of
Structural Steel for Buildings, the Manual in-
cludes new and expanded design aids and
tabular materials, easier-to-use, uniform load
tables and changes that affect beams, col-
umns and connection design. The latest Bolf
Specification and Code of Standard Practice
are included in this 1,100 page volume, a
“"must"” for all those involved in the design,
fabrication and construction of buildings.
Based on the updated 1989 Allowable
Stress Design Specification, the 9th Edition
is intended as an alternate design procedure
to the 1st Edition of the Load and Resistance
Factor Design Manual, released in 1986. In
summary, the changes between the 8th and
9th Editions are:

Part 1—Dimensions and Properties
Part 1 includes expanded discussions on
Brittle Fracture Considerations in Structural
Steel, Lamellar Tearing and Jumbo Sections
The dimensions and properties used for
design and detailing have been expanded
to include 118 more W-shapes than were in
the 8th Edition. The data on all rolled shapes
has been updated to reflect availability and
also has been revised to include the infor-
mation that is most useful to designers and
fabricators. New properties and dimensions
were included for a large number of tubes
that are now in use

Torsion properties for M- and S-shapes,
channels, single angles, structural tees 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 buckling of beam webs
when the beam (s seated. This applies to
beams with quite slender webs, but can con-
trol 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 considerably 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 technology.

A new table has been added which lists
capacities of floor plate.

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

Part 3—Column Design
Column Load Tables have been updated to
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 first time, flexural-torsional 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 the 8th Edition. 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 the matenal bearing value may be
a function of the 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 associated reduced material
bearing value, all the other bolt values
in the line are also reduced. Known as
the "'poison-bolt" concept, this change
has a marked effect on the design of
web bolted framing angles

3 For most cases, the material bearing
value of 15F, has been reduced to
1.2F,. The reason is that, under a large
overload, the 1.5F, limit could result in
an objectional hole elongation. Again,
this reduction affects many types of
bolted connections.

4. Although the tabulated values for seated
connections (stiffened and unstiffened)
have not changed. the discussion has
been revised to remind the designer that
the new beam-web buckling must be
checked. All the design examples have
been revised to reflect this

5. 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-
tions. This 1s based on a brand new pro-
cedure which is simple and easy to
apply.

6. A new procedure is included for the

design of eccentric loads of fastener
groups (bolted and welded) when the
Inad is inclined to the axis of the group
This can be very useful for the case of a
beam with an axial load—a design re-
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

roperly treat the case for combined
ateral 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 recent re-
search. New rules and examples for column
stifiener requirements are included, as well
as a new procedure for the design of an
8-bolt connection
10. The section on Suggested Details '
been updated to reflect modern prac

11. Assembling Clearance has been added
for “twist-off'" bolts.

12.The section on Prequalified 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 ime
since it was originally printed in 1926
After a short period of familiarization, it i1s
expected that users will find it much
easier to use and to locate specific pro-
visions. The Specification has also been
revised to reflect the considerable amount
of research that has been done since the
previous edition in 1978. 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 A325 and A490 Bolts, updated
since the 8th Edition, is included in the
9th Edition. This Specification, dated Nov.
13, 1985, includes provisions for snug-
tight bolt instailation in certain bearing-
type connections.

3.A new Specification for Allowable Stress
Design of Single-angle Members will be
included

4.The Code of Standard Practice has also
been revised to reflect clarifications to
previous 1976 Code. In particular, ce
provisions on erection tolerances
have been difficult to understand have
been clarified.
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Common-Sense Guidelines For Economical Connections

John W. Nagel David T Ricker

T he lion's share of a fabricator's costs
are in the steel connections he provides.
The most economical connections for a
given type of project will vary somewhat from
one fabricator to another, but there are many
general common-sense guidelines for
economical connections on which most of
them agree and which provide sound, cost-
effective details. 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

ECTORSOFT
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Construction Conference. The session will be
presented by John W. Nagel, chief engineer,
AFCO Steel, Little Rock, Ark., and David T.
Ricker, vice president/Engineering, The
Berlin Steel Construction Company, Berlin,
Conn. Presentations are scheduled for
Thursday, June 22 from 2:30 to 3:55 pm.
and 4:00-5:30 p.m.

Nagel's presentation will focus 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 stiffeners 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
fabricator is to develop connections, then the
end reactions, moments, axial transfer loads,
etc., should be shown on the design draw-
ings so the fabricalor does not have to
assume the maximum possibie forces in the
connections.

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

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
economical design. It will generally be
expensive to provide a clean detail whic
repeats throughout an area rather than to
select the lightest member or connection for
each different 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 permitted to use. Direct
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 should be made to accommodate it
To avoid excessive distortion, particularly on
unsymmetrical sections, shorter lengths of in-
termittent welds should be used 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 better than it has
been, thanks to testing, better concepts of
basic steel design and more thorough
understanding of connection 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-
fices, 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 their
part of the steel construction process. He
also points out some statements found with
increasing frequency in project specifications
which, he believes, are detrimental to a fabn-
cator's performance and which dramatical-
ly and needlessly increase fabrication costs.
The role of 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
economical connections. The clouﬁc?%
rounding connection design responsibility 1s
also viewed from a different angle. a
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lames A. Fisher

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 connected, and why, it is still a fact
of life when structural engineers get together
there is almost certain to be an extensive
dialogue devoted to Connections: What
Works and What Doesn't. So, of course, a
number of papers scheduled for presenta-
tion at the National Steel Construction Con-
ference will focus on this favorite subject

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

LSS connections and structural systems
ﬁ knowledge-based systems for connec-

evaluation
Fisher states significant results have
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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
wh-strength, micro-alloy steels; new flame-
‘nng procedures resulting in less local
micro-hardening and brittleness; and auto-
mated frame erection systems incorporating
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 (tightened to 30% or 40% of the
ultimate strength, achieved by using an or-
dinary spud wrench) performed essentially
the same as their fully pre-tensioned counter-
parts. In top-and-seat-angle connections de-
signed to resist moment by using equally
large angles attached at the top and bottom
beam flanges, the snug-tight connection for
multiple bolt rows behaved stiffer and

JOBBER I1

stronger than its fully pre-tensioned counter-
part. According 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,
with 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 Sth
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," highlights the Wednesday after-
noon program at the 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-job
employee relations and effect of company
personnel procedures on productivity

The moderator will be S. W. Blaauw, vice
president/operations, Paxton & Vierling Steel
Company, Omaha, Neb, Speakers include
James E. Self, corporate personnel manager,
Cives Steel Company, Roswell, Ga. and Max
Downing, president, 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.)
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Gerstle and Ackroyd to Present
1989 Higgins Lecture at NSCC

Kurt H. Gerstle

Kurt H. Gerstle, professor of structural
engineering at the University of Colorado
Boulder, Col., and Michael H. Ackroyd, presi-
dent of First Principles Engineering, an
engineering 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. Gerstle and Ackroyd were selected
to receive the award jointly as a result of their
collaborative and individual research on flex
bly connected building frames

Michael H. Ackroyd

The NSCC presentation, titled “*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 perfectly pinned, as in ideal
trusses, or fully rigid, as in ngid-frame con-

struction,” the authors indicate. They Iur’
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 design in steel
construction.”

Gerstle and Ackroyd believe more realistic
connection behavior can be included in
analysis “‘without undue pain,” and that in-
clusion of realistic connection behavior is fully
within reach of professional office practice.
Concepts and analysis/design procedures
are explained in a simple fashion and several
examples are used to demonstrate the bene-
fits of a more realisic approach: the im
proved safety and economy which are con-
sidered the “justified reward"’ of such realistic
analysis

The complete text of the paper is available
in the 1989 National Steel Construction Con-
ference Proceedings, available after July 1,
1989 from AISC, 400 N. Michigan Avenue
Chicago, ll. 60611
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Building Seismic Safety Council
Updates ‘“Recommended Provisions’

ew 1988 edition of the NEHRP Recom-
ded Provisions 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-
tional Institute of Building Sciences. The goal
of the Provisions is to present critena for the
design and construction of buildings subject
to earthquake ground motions so as to
* Minimize the hazard to life for all buildings;
» Increase the expected performance of

higher occupancy structures as com

pared o ordinary structures, and
* Provide the capability of essential facilities

to function during and after an earthquake.

The primary function of the Provisions is
to provide the minimum criteria considered
prudent and economically justified for the
protection of life safety in bulldings subject
to earthquakes in any part of the US

In the Provisions, building use-group cate-
gories are classified into seismic hazard ex-
posure groups. They include simplified struc-

tural response coefficient formulas related to
the fundamental period 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 amplity the Provisions, 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 o encour-
age use of seismic salety provisions, seismic
mitigation demonstration projects will be con-
ducted in targeted geographic areas. The
first such project currently is under way in
Charleston, SC. The projects are intended
to “'enrich the ongoing information dissemi-
nation efforts by providing tangible examples
of the wilingness and ability of political

jurisdictions to consider, adopt and imple-
ment the NEHRP Recommended Provi-
sions."

The BSSC serves as a voluntary, 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.

P.O. Box 190 Shepherdstown, WV 25443

304-876-2534
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Bridge and Structures
Information Center Formed

A new technical center which is likely {o play
a maijor 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. Reidar Bjorhovde, professor
and chairman of the Department ol Civil
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 arnse 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 project 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 effi-

New Design Guides,

Software Available

A new Design Guide Sernes is now avail
able from the Amencan Institute of Steel
Construction, intended as supplemental
references to the AISC Manual of Steel Con
struction. 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

s Column Base Plates: Design & Erection—
John T. DeWolf, University of Connecticut
and David T. Ricker, Berlin Steel Construc-
tion Company

® | pad and Resistance Factor Design of W-
shapes Encased in Concrele—Lawrence
G. Griffis, Walter P Moore & Associates

® Building Systems: A Primer—Horatio
Allison, Consulting Engineer,

» Extended End-plate Moment Connections
—Thomas M. Murray, Virginia Polytechnic
Institute and State University
Several additional design guides are also

currently under development and scheduled

for release next year
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cient mechanism for the transfer of acquired
and available knowledge. Past experience 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 project can be publicized.”

The aim of BASIC is to facilitate the ex
change of such information, as quickly and
efficiently as possible, by making use of a
steel bridge and structures database, 10 cen-
tral task forces to address the myriad of prac-
tical problems, and a panel ol experts who
are recognized authorities in their respective
fields. For example, one of the task forces will
address questions related to cleaning and
paint systems; another will deal with 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 resolution of a
design, construction, inspection or other
steel bridge and structures problem. Work-
ing with all parties to the dispute, BASIC will
bring information to the table not readily
available 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, acrimonious
disputes that sometimes evolve, and benefit
no one, can be avoided

The Advisory Council for the Center
includes

Robert P. Stupp, executive vice presu.
Stupp Bros. Bridge & Iron Company, St
Louis, Mo,;

Prof. T. V. Galambos, University of Min-
nesota, Minneapolis, Minn.;

Arthur W. Hedgren, vice president,
HDR/Richardson-Gordon, Pittsburgh, Pa.;

Clellon L. Loveall, assistant executive
director, Bureau of Planning and Develop-
ment, Tennessee Department of Transporta-
tion, Nashville, Tenn.;

Dean C. Krouse, senior metallurgical ap-
plications engineer, Bethiehem Steel Cor-
poration, Bethlehem, Pa.;

Neil W. Zundel, president, AISC, Chicago,
.

Geerhard Haaijer, vice president, Tech-
nology and Research, AISC, Chicago, Il

Fred Beckmann, director of bridges,
AISC, Chicago, Il

For further information about the center,
contact Fred Beckmann, AISC, 400 N. Michi-
gan Ave, Chicago, lll. 60611, or Reidar
Bjorhovde, Director, BASIC

STEEL DETAILING

with

AutoCAD °

"BEAMS and COLUMNS"
"PLANS and ELEVATIONS"

Other programs

"MATERIAL MANAGEMENT"

"BRACING"

Versatile and cost effective programs
for detailing structural steel and
miscellaneous metal.

Developed by Delailers for Defallers
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AISC Position on
ASCE Manual To
Be Discussed

1al session presenting AISC's position
on the American Society of Civil Engineer’s
Manual on Quality of the Constructed Pro-
ject is scheduled for Thursday morning
(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

Committee No. 32 on Education, formed by
the Research Council on Structural Connec-
tions to investigate and respond to allega-
tions concerning counterfeit high-strength
bolts, will issue a series of bulletins to
publicize the commitiee’'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-
mendations 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

some allegations were factual but many were
misleading and contained unfounded infor-
mation. The first two bulletins have been
issued. Bulletin No. 1 suggests provisions to
be incorparated in project specifications
Bulletin No. 2 calls attention to special con-
cerns which may merit the engineer's atten
tion. Coples of both bulletins are available
from the Council (Ted Winneberger, chairman,
Box 25369, Oklahoma City, Okla. 73125)
At a session at the National Steel Construc-
tion Conference, Thomas S. Tarpy. Jr., vice
president/structural engineer, Stanley D
Lindsey & Associates, Nashville, 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 many-
facturing source by head and nut marking
The Bolt session is scheduled for Friday,
June 23, 10:30 a.m- noon, and Friday, June

"counterfeit bolts,’ the committee found 23, from 3:30 to 5:00 pm

Fhe senderof - AT ASKA

. . . -
. . .80 diverse, so unique, so captivating!
Explore the wild and free spirit of the land and sea aboard the REGENT SUN or REGENT SEA while cruising
the spectacular Inside Passage and visit exciting cities such as Juneau, Skagway, Ketchikan, Sitka or Valdez.

* NO OTHER CRUISE GIVES YOU MORE IN ONE WEEK *

MEMBERS SAVE UP T0 257, il it

Ships sail weekly between Vancouver and Anchorage (Whittier) from May through September. Free or low cost
air add-ons from 79 cities.

For reservanons. information and brochure call or reply mlh ll'us BONUS COUI’ON

e e e T T T T

This coupon represents $50 per cabin when you book the cruise of your choice for 7 days
or longer when reserved through Cruises Only! Inc

-~ Fieldston e
- m Addrm
3 : pie. City, State, Zip
* 3751 Riverdake Ave. ® Riverdale, NY 10463
Home Phone( ) Bus. Phone( )
CALL TOLL FREE Date/Ship Departure Air Gateway
Panama and Rak

Ships

Lt

Number 3

1989 57




Council for Advancement of Steel Bridge Technology Formed

The Council for the Advancement of Steel
Bridge Technology, a new national not-for-
profit organization dedicated to the en-
hancement of economical and innovative
solutions to steel bridge needs, was formed
Feb. 2, 1989 in Chicago at a meeting of in-
dependent industry organizations compris-
ing the originating group.

Robert P Stupp. who was elected chair-
man, stated the main purpose of the Coun-
cil is "to assure that steel bridges reflect the
latest developments in steel design concepts
construction technology, economical solu-
tions and reliable service performance
Stupp Is also the chairman of the Commit-
tee on Bridges of AISC, the national organiza-
tion representing the fabricated structural
steel industry, and executive vice president
of Stupp Bros. Bridge & Iron Company, St
Louis, Mo., an Active Member company of
AISC

Thomas Heimerl was elected vice chair-
man of the council. Heimerl is manager,
Marketing-Plate and Structural Products,
USS Division of USX (a member company
of the American Iron and Steel Institute)

Council membership, Stupp noted, will in-
clude active members from organizations
which have a direct interest in the design and
construction of steel bridges. Those compris-
ing the organizing group are

American lron and Steel Institute (AlSI)

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 (IF1)

"“This coalition of industry interests closes
the bridge industry ‘loop, " Stupp said,
“forming a continuum which includes AISI's
expertise on the base material, the technical
and educational resources of AISC, NEA's
knowledge of construction techniques, the
marketing capabilities of AISC Marketing,
Inc. and the product and service support of
SSPC, NEMA and IF!

"All elements of bridge construction will be
considered,” Stupp continued, "including,
but not limited to substructure, deck, struc-

tural support systems, corrosion protection
systems, materials, shop practices, erection
procedures and overall construction prac-
tices. It is anticipated other organizat
representing suppliers of items such as
ings, decks, joints, etc., will be added to the
council.”

The council will serve as a clearinghouse
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 to sup-
porting existing local organizations with the
capacity to distribute pertinent information
and implement new developments, the coun-
cil urges the establishment 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 National Symposium on Steel
Bridge Construction, scheduled for Oct
19-20 at The Shoreham Hotel, Washington,
DC.

“LARSA provides unique analytic capabilities
coupled with a very responsive support staff.”

| Weidlinger Associates used LARSA
to perform a peer review and inde-
pendent analysis of a dome in

St. Petersburg, Florida.

Civil and Structural Engineers and Archi-
tects across the world are learning that

|  need for Structural Analysis and Design
With its flexibility and interactive menus,
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over the analysis and design process

58

| LARSA has become the only program they

LARSA’s unique combination of power
and simplicity and its use of the Finite
Element Method makes it the right
program for any two- or three-dimen-
sional problem - from foundations and
buildings to bridges, towers and domes.
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Ronald Check, Associate
Weidlinger Associates
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KOLL CENTER NORTH

Backdrop to Urban Development

by Jon Patrick Allen

Creative Architecture
\
|

W hen completed in 1992, 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

100-acre, $1-billion Koll Center Irvine pro

ject—one of the largest mixed-use projects

n Orange County—Koll Center Irvine North

able mix of functions consistently

ianned for maximum interrelated activity

owing metaphors from European coun-
terparts, the architect promises an experi-
ence of excitement and richness typical of
the bustle of continental Mediterranean
plazas

Bounded on all sides by major arteries, in
cluding the San Diego freeway to the south
design of the complex required a closely knit
combination of elements that called for an
urban planning and design mix unprece
dented in Southern California

Contributing to the

are the strong architectural defi

unique urban gesign
whon and top
quality materials used, the combination of
distinctive water elements, modern art and
extensive landscaping, the interplay of retail
5 e and
ation of bulldings

working spaces
o the external
orientation of upscale sporting facilities with
theaters, hotels and restaurants and th
fully designed scale of the multi-functions
Ot the seven multi-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 additions to Ir

vige's skyline are the dramatic twin, 12-story
& towers. Forming a striking backdrop

area, these $120-million
nclude 600,000 square

the mix and

care-

to the entire
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Steet-framed tnangular structures (above) ans

clegant {

WHAINgs overiook ¢ nctive waler lan
feet of office space, several restaurants and
a 2,000-car parking structure

Steel Accommodates Views
\though the tnangular shape of the towers
evolved from the site plan and the need to
allow each building its own views without a
direct view of any other building, the shape
was easier to accommodate by using steel
as the supporting structure. With several
unusual angles in the bulldings, steel
facilitated the construction and provided the
required strength and flexibility
Instead of bringing the columns of the
buillding straight down to the ground in
typical fashion, the architects stopped them
at the fourth level, The result is a carefully
articulated street-level scale relating direct-
ly to pedestrian traffic
However, this decision 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 Vierendeel
truss. Spanning the exterior facade, the truss
uses columns and beams at nine levels

JS(

red engineer s challenge.

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 con-
struction of the towers. Steel used for typical
framing members was ASTM-A36 Gr. 36,
while the lateral resisting welded-frame col-
umns were ASTM-A572 Gr. 50 steel. The Gr
50-ksi steel used for the frame columns
reduced the need for web doubler plates at
the column girder 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 $1,000/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 detalling services by
structural steel contractor avoided 16
consuming field problems.

(continued)
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Flexibility Key to New Tenants

The steel frame also permits flexibility to ac-
commodate future tenants, Holes
ing webs in major girders easily fac
conditioning ducts —J"‘! plumbing lines. Simi

; floor penetration of electrical and tele

.m lines is facilitated by the 6%-in. com
posite concrete/metal deck floor system. The
f~0f"l'ﬁg chosen for its light weight and struc-
ght

3-in. metal deck

tate air

s a lightwei

Since concrete framing would have re
quired heavier lightweight
steel frame resulted in savings on
foundations. Floor beams span 40 to
in a bullding designedad 10
of 100 psf

While the erector’s equipment ¢

foungatons. the

the pile
45 ft

support a live load

ind capa

biities finished welas in record time, hgr

strength bolts with s ted boited con

nections facilitated faster steel ere

rejection r for we
uitrasonic

The steel frame supports horizontal bands
of black glass and Carmen red gran
trasted with pink Spanish

three levels. A (

method were negligible

e con
granite at the lower
nree y glass and

”-re'.-:.r: ry main lob-

pronze entry lead

Dy overiooking the plaza, while a glass and

Y
ground and second floor from the parkir e}
structure
open onto an all-grani

.ldlq- |

In this exciting u

steel bridge proviges airect access 10 the

Colorful awr and planters
accented by

caping, waterscaping anag ¢

from the challenge
amounts of square fc

architects have maintained both the

visual
aesthetics and structural integrity of the twin
towers in one of Orange Coun :

and most dynamic business env

Architect

Langdon Wilsor

ale
-E'-,_' it "‘"' r :_..-.1"
General Contractor
Koll Construction Company
Newport B ~alifornia
Owner
The Koll Company
Newport Beach. Califor
ck Alle 4 1 PArine La
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Group 2000 Engineering Corp.
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Two Workshops on
Preparation/Painting

Problems and solutions for proper surface
preparation of structural steel members will
be described in a session on "Surface 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,
representative, S. G. Pinney & Associates,
Inc., Eliot, Maine. Moderator is Frank A,
Becher, vice president/manufacturing,
Vincennes Steel Corporation, Vincennes,
Ind. The workshop will be held Thursday
from 4:00—5:30 p.m. and repeated Friday,
10:30—noon.

A separate session on ""Use and Applica-
tion 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.

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

ger/engineering and research services,
Southern Coatings, Inc. are speakers. The
session will be moderated 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 both 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

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

Morad Ghall

Anthony F. Gee

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 Steel Con-
struction Conference by Tony Gee of Tony
Gee + Quandel, a division of Alfred
Benesch & Company headquartered in
Atlanta, Ga. Particular attention will be paid
to certain salient features which aftect the ef-
ficiency of the design and the performance
of the structure. These include, among
others, deck cross sections, tower configura-
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tions and stay arrangements, in addition to
tower and deck slab material, 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 this
increasingly popular type of bridge and final-
ly, to predict the direction 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,” Ghali
says

One non-traditional application for this type
of structure has been demonstrated recent-

ly 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 elabor-
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 jointless deck with

welded steel plate girders @a this project
Ghali's presentation ::%duled for Fri-
day, June 23; Gee will speak Thur:
June 22 and Friday, June 23 oth p#
are included in the Proceedings of the con-

ference, avallable after July 1, 1989,
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EPIC
LONG-SPAN DECKS

Plated Decks-Plain or perforated
Most complete line of deck products
in %" to 72" depths

OUR SERVICE WILL SAVE You TIME & MONEY Manutacturing Plants:

m Pittsburgh, Pa.
Epic has these profiles available for shipment ~ m Chicago. li.
on an A.S.A.P. Basis! m Lakeland, Fla.

Your order will be processed in One Week CSE IR e
in most cases. Ask about our A.S.A.P. Service. Elc
Call (412) 351-3913 today for price and _

livery information and for product advice

Eleven Talbot Avenue, Rankin, PA 15104

on all types of Form Decks, Composite PHONE; 4121/354-3913
Decks, Long-Span and Roof Decks. EPICMETAL BRDK
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TAKE CONTROL.
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Information shared through the Steel
Fabrication Computer System from
Design Data allows you to take control of
the following

Estimating

Material Ordering
Detailing

Connection Design
Inventory Control
Production Control
Downloading to CNC
Equipment

Job Cost

Take control with the Steel Fabrication
System from Design Data. /s time...

CSSATA LI

““‘Software For The Professional"’

800-443-0782
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