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DECK DESIGNQDATA SHEET.
NO.

SPECIAL SHAPES

SPECIAL DECKS OR SPECIAL SHAPES ARE SOMETIMES REQUIRED
FOR SPECIAL JOBS. WITH OUR BENDING EQUIPMENT AT UNITED
STEEL DECK, INC. WE HAVE PRODUCED THE SHAPES SHOWN BELOW:

3" | ) 12 GAGE SUPPORT TRACK.
134
12
I\—I Bl R A, 12 GAGE TOP HAT/ 16 GAGE BOTTOM PLATE
I 24" | f HEAVY SLAB FORM.
i |
TS o
Y g e g, VA —_— 4* FORMED PLATE —-HEAT SHIELD.
| ¢ Ny |
2:[ L— ¥%2" FORMED PLATE —SPECIAL ANGLE.
B e
- 4% 16 GAGE CANOPY DECK OF PRE-PAINTED STEEL.

IF YOU NEED A UNIQUE SECTION, OR IF YOU SIMPLY REQUIRE A SOURCE FOR BENT
PLATE, CALL US. THE FOLLOWING TAELE IS A ROUGH GUIDE.

MILD STEEL A36 STEEL
METAL THICKNESS T by’ %" 17 %" 1g" %"
MAXIMUM LENGTH 9 14 206" 32 7 106" 156" 32

A I NICHOLAS J. EOURAS INC.

PO. BOX 6672, 475 SPRINGFIELD AV
SUMMIT, NEW JERSEY 07901 (20112771617




too low for advanced
5 and design software, you can
always spend ten times more on a competitive pro
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gram. But look what you'll
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3-D desktop finite element analysis s
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arl, interactive and menu

ssor offered by SCADA at no extra
charge, and uniike anything attempted by any

other FEA developer

& Plus the ability to add, for $1,000 more, either
concrete or steel design capabilities including
AISC's latest Load Resistance Factor Design
LRFD) Code
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AMERICAN COMPUTERS & ENGINEERS
11726 San Vicente Bivd., Sulte 212,
Los Angeles, CA 90049
Tel.: (213) B20-8098 Telex: 493-0363 ACE UI

Taken as a whole, SCADA represents the finest
integrated design and analysis software available
today. SCADA's integrated modular
makes it the only program that can grow without any
change to its architecture. Add flat-slab or shear-wall
design —even buckling and nonlinear capabilitie:

Whether you're a big organization de

infiguration

igning some of

today's largest structures, or a smaller firm with sim-
pler requirements, you'll find SCADA adapts easily 1
the projects at hand

SCADA is available exclusively through American
Computers & Engineers. For a brochure detailing the
full scope of its capabilities, simply contact us at the
address below. And prove to yourself that a powerful
engineenng program needn’t come with an over
powering price
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struction. Watch for feature in
next issue!

4 MODERN STEEL CONSTRUCTION




ll"r

LA

“The Hambro composite

floor system saved us
over 33 tons of steel and
one month’s erection time.”

Peter Rizzuto, Project Manager, Perini Corp.,
contractor for Bostonian Hotel

. See us at the AIA Show
Booth #625
June 19-22

Hambro ...the most cost eﬁlclent floor system you can use.

-

. -

R

J. Inc. SCont; Perini Corp

Perini Corporation estimates that the Hambro system
for the Bostonian cost 20% less than ordinary joist con-
struction. Savings were in labor as well as material
Erection was faster because they could “cast today and
strip tomorrow.” Entire bays were gang formed in the
atrium and flown into place

Hambro's UL fire ratings are achieved without apply-
ing the 22/30 factor for reduction of capacity required for
conventional “H" series joists. This, together with Ham-
bro’s superior sound rating of STC 57, make it the ideal
floor construction system for high or low rise commercial
and residential buildings. Call or write for brochure

@\ Canam k!

PO. Box 223, Needham Heights, MA 02194 (617) 444-5504
Regional Offices and Distributors throughout the U.S

In NYC, NJ, Eastern PA, MD, VA and DE: Mid-Atlantic Hambro, Inc
114 East 25th St., Baltimore, MD 21218 (301) 338-1122 Telex: 87938
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Uses grid
absolute X, Y, Z.
Allows multiple member input with a
single command.

Virtually eliminates trigonometry
calculations for skewed and sloping
members.

from design instead of

Global assignment of connections, as
opposed to point by point.

Produces opposite hand structures with
minimal effort.

Interactive CAD graphics for drawing
modifications.

Easy to learn (8-10 hours training).

Amnmydelnﬂsaloonmwon

material separately.

Automatically details all members
(beams, columns, brw:& etc.) by size
and weight, combining
members.
Automaticaltlr classifies and composes
shop detail drawings for optimum space
utilizalion

howing . weug:iilsls:fur:?nbly
s
mights and sheet totals.
Automatically generates field bolt lists.
Automatically assigns and plots piece
marks customized to your shop
standards.
Automatically generates advance bill
of material.

Detail™

AL‘nitornaticaltylmgl generates ht:ser-doﬁned
or

st shd vy
Automatically generates a mill order for
most economical

lengths.
Automatically plots full size templates.

Dalnllsttnbmldingasaunnhmudof
member-by-membe

Handles all shapes, wide- tube,
channel, pipe, etc. .
Supports over 60 commonly used
connection types with maximum flexibility
within each type.

Performs connection design calculations.
Flags troublesome connections, allowing
the user to make corrections prior to
plotting detail drawings.
Maintains a complete file of structural
members and connection material for
estimation applications.

g implement ;mm?Nngm
o shop
=

Runs on Compaq 386™ three times faster

than otherb mﬂocompatibm
A si wo n supports from
LT LT
nput, :
f‘::gnmbm.

Supportsvoioeresponsetechnologybf
superfas:inpm mthouta

— S
resolution monilor— 1024 x pixels.



E The Levinson Letter

Don’t Play
Test-report Roulette

It was just one piece of steel, out of thousands we
handle every day. This one was an |-beam, S12 X 50, 60-0. It was shipped
to Levinson by another service center—not by the mill.

The mill test report said it came from Bethlehem Steel in Bethlehem, PA.
But when we checked the mill markings on the beam—as we always
do at Levinson—the heat number didn't match.

So we called the service center. Eventually, they sent us a test report
that did match our beam: it said heat number 34.005, from JMA in
Madrid. That's Madrid, Spain.

It's the old game of test report roulette. The order calls for test reports?
Grab one that's close, and send it. Add a disclaimer. What's the
difference? Steel is steel, right?

Well. Let us ask you this: Where is the original, A-36 Bethlehem beam
that goes with the Bethlehem test report we got? By now it's probably

in use somewhere. Maybe you'e sitting under it. Maybe you drive over it.
And what kind of test report did IT come with?

At Levinson, we have a saying: "“The difference between 'pretty sure’
your steel. Right down to the

and ‘'sure’ isn't always pretty.”
st L‘s

1-800-LEVINSON ~ IXSTIII
The Levinson Steel Company Il iﬂ' L‘.i' 11 d ']

799 Castle Shannon Boulevard EEEL-
Pittsburgh, PA 15234

Other Levinson locations:

That's why we also have a
guarantee: When you buy
Levinson Registered Steels,
you get test reports that match

Atlanta: Orlando:

1-800-554-6633 (in GA: 1-800-282-2036)  1-305-851-2881 (in FL: 1-800-432-1157)
Birmingham: York, PA (Borger Steel Division):
1-800-633-6584 (in AL: 1-800-292-8115) 1-800-445-4548 (in PA: 1-800-632-9064)
Mobile: Bethlehem, PA (Borger Steel Division):

1-800-633-1290 (in AL: 1-800-672-3094) 1-800-537-1110 (in PA: 1-800-852-1110)

Steel
Sculpture
Revisited

n the No.1-1987 Issue of Modern Steel
Construction a University of Flonda-Gaines-

ville sculpture was shown. In beautitul, living
black and white, it didn't come off so well
So we thought you would like to see it in full
color

Prof. Duane Ellifritt taught the beginning
Steel Design class, which was always fol-
lowed by frustration because students could
not visualize a simple web-angle shear con-
nection. Contractors who would permit
students on a jobsile were becoming fewer
because of liabilities for injuries

So, the next best thing was to take samples
of construction details to the students. These
details were designed and fabricated in Steel
Fabricators' Ft. Lauderdale shop and moved
to the site. The sculpture—yet to be named
—was painted in the school colors, with the
bolts painted black so they would stand out
Much attention has been drawn from pas
sersby—and the minds of future designers
have been impressed with some of the ad-
vantages of steel-framed construction .

MODERN STEEL CONSTRUCTION




A Remodeling with Steel

RENSSELAER RINK

Steel Beams and Steel Blades—
a Winning Combination




Old Battleship™ needed major repairs. or total replacement. Old roof came off of

Houst Field House Steel came 1o rescue by providing column-free viewing areas

MODERN STEEL CONSTRUCTION



Steel to the Rescue!




Fabricators assemble 240-ft trusses (above)
Each weighing in at 21 tons. trusses were
key to fieidhouse renewal. Three cranes
lifted each truss in place (r.)

MODERN STEEL CONSTRUCTION




Home to Champions—and Elephants

heavier:

Deadline Met!

s AA~) A

Only Lukens offers heat treated
plate that's as long as 890 —or that
weighs 50 tons. We can also supply
widths to 195", So the easiest way to

fill your tall orders is to contact

the Plate Products Division,
Lukens Steel, Coatesville, PA 19320.
(215) 383-2452

Architect/Engineer/Contractor

Owner

RE" LukensSteel

The specialist in plate steels.




Alternate Design

Sltaltitagt fhuboss b i Haaili< . AT S RS,

ALTERNATE DESIGN

BIDDING LOWERS
BRIDGE COSTS

by Stephen R. Simco

per f Tt explain how the pr edure i Irie e 1na el 1
1 bt own al Works Key re t i Al WOk sely with contractors in gey [ ]
ternate design: bidding on r bridge drawbacks and other pertinent fact ow-bid designs. Steel and concrete supp
construct slates may wish 1o investigate and consid ers strive to improve the as-designed plan
This policy has proven effective in re er adoption of alternate de in biddir by adopting methods such as finite ele
il ng bridge sts without sacrificing since it has worked well for Pennsylvania ment analy 3 and redesign to take full ad
safety, load capacit jurability. An analy ,0sl savings are the primary objective vantage of the capabilities of their fabricat
sis by the FHWA-Reaqion 3 office of a Un the average, a 10% reduction was real ng plants
brigge projecis let t ontrac! since adop Zed on maijor bndaes, 7.2% on non-mx The precursor to the conc ept came from
lion of the procedure indicates 32° Ima dges. Ad nally nce niracie the FHWA which, in 1979, re nengea
jor bndges (those er $5 million) are be ) vith the procedure Alternate e ] now indatory one
r ; l 1 W t ( nira r 1o 1Nner at bilair | rlr.--:r ted and P f =11 for ma tecer i
jlternates. Nor 1)0r bnidges are also De novat fabncatior 310 bridge he goal was to foste npe
na erected witt tractor desio L i ANd refineg de Ins 1 L AClOrs ar ernaf
3 lesser extent Y ne program also permits the tw ater sull in savings which exceed the adaitiona
Alternate design bidding on |-78

bridge over Delaware River cul costs
for Pennsylvania DOT. Average of 10% was realized on major bridges




engineenng fees In 1980, Pennsylvania
under the leadership of Dr. Thomas D. Lar
son, secretary of Transportation, adopted
a contractor alternate policy for all bridges

Today. Pennsylvania. with more thar
21.000 bridges on its state and local sys
tems, 1S in the midst of a $1.6-billion bridge
replacement/rehabilitation program, The
program, commencedin 1983, culminating

in 1991, covers 979 bnidges, most of which
are or were deficient major river crossings
PennDOT 15 aiso in the process of imple

menting a succeeding $1.7-billion, eight

to cover about 3.000 smal

.—'l'_‘(g.’ 1_1!0(]!;]"1‘
er bnages
However, in 1980, the financial picture
was bleak, due primarily to severe !
backs in gas lax-dependent revenues
Desperate for cost savings., PennDOT
Secretary |
design program would be the best opportu

arson believed the allernate

nity to reduce costs and develop non-trad
lional. innovative ideas or bridge desiqQr

and construction

(.';IL'ILP_‘ constraints himit mentioning the
numerous details but, essentially, the pro
cedure works this way. On major bridges
PennDOT provides plans lor an as-de
signed steel bridge structure and an as
designed prestressed congcrete bridge
with designs crealed by consultanis oOf
PennDOT stalf. Only one design is pre
pared for non-major bridges. Prospective
contractors can bid on these dgesigns of
present their own allernate gesign in stee
or concrete, or a combination of both, We

are obligated to select the lowes! bid

The on vV exceplions and thevy are
mentioneg N DIg documenis alrg cCases
where public commitments, site restric

hions, aesthetic environmental reasons

dictate a particular structural type Bridge:
with spans exceeding 150 ft are being built
from steel designs, and those under 150 #
from precasl, prestressed concrete de
signs. Our contraclor-designed alternate
policy has yet lo produce along-span, seg
mental, prestressed concrete h’l\'!f}!.‘

If the successiul bidder uses an alter
nate, he must submit a conceptual design
of it 1o PennDOT for approval within six
calendar days of contract award. Penn
DOT reserves the nght o reject it and re
ques! a resubmission ol another, accept
able alternate
not presented within 30 calendar days

If an acceptable alternate is

six days for the submission and 24 days for
PennDOT's review—the contractor must
build the as-des
tional cost. The contrac
share of PennDOT's design review ex
pense, up to $5,000, depending on the
bridge's cost. After a concepltual design is
approved, PennDOT permits construction

fure at no adai

r must aiso pay a
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o proceed as soon as plans can be ap

proved for part of the structure

NOW Six yvears ol expenence leads us 1o bigd more ol their
these findings own, less expensive designs. They alst
e Al first. there was concern among eng develop working relationships with cor

neers that owners would lose contro sultants who knoh ictor apa

over bridge appearance and/or the sale bilities and can prepare alternale plan:
ty factor. The truth i1s that bridges built QuICKIly

with contractor alternate designs st e LOompuler-aiged Qe ar ISSUMING

look like other bridges. and they all meet greater importance cause ot the time

the demanded load-carrying capacily imitahion in presenting the imitial. con
with the required factor of safety ceptual gesign In most cases, allernale
e The number of low-bid. contractor-de bids came in below our as-designed cost
signed bndges has increased over the estimales As a nsequence. we be

policy's firet vears. In 198l there were heve the program nas brought! us 1o the

none;. in 1981 b, 1982

1007 1A

Y83 4 ieaaing eage e state of the art

WE
PUT
100
YEARS
OF
EXPERIENCE
IN

EVERY

BOLT WE MAKE

We operate the largest facility in the country for making
big and special bolts. Just as important, we're big on dependable
service and reliable delivery.

We're St. Louis Screw & Bolt and we make a full range of
heavy structural bolts. Our entire manufactured product line, in-
cluding Types | and lll, is made from domestic materials and tested
in our St. Louis plant. We're big on quality, too

After 100 years, we know big bolts in a big way.

o WP EEe
IND LS TIILAL
O sanvenras
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Two views of |-78 steel bridge

signs. The contractor also

the pr contract for a major river cr ng. Hi n not knowing whether or
gram. It lorced us to do more new thing We prepared a steel and a concrete con not his design will be approved without
in the last @ yea than in the previou ceplual design, notl a complete sel of matenal change which may have an
2 ir plans, We included all necessary restri impact on nis coste
e Among the I iC! [ I pan lenat! tation width ol the contraclor-de
an change: 3 ol or M flood earance, toundation bearing y proqaram. however far
ore line il girders | A 1 1 € res, i ind lpa etc. The outweigh any disadvantages. We contin
pacing belwee jrger ne winnnag ontractor then advanced thi oncepl jally update ur ge and
teel br aesign. lor examp ¥ I 3 completely hinished design and tanoards to retlect the
yrclers t fi paced the qird bmitted a bid for the nstruction concepls brought out by our | Cy
14 ft-3 1inapart rather than the et Work, The winning bid wa lee Eventually, our as-designed bridges
the onqina [ M 1 uceq thi As with any program, there are some hould produce a low bid for the majority
steel weigh! from 47 .2 1 3o st drawbacks. Un major the slate of the cases which are now being bid as
e The relatively low percentags f no may pay lor three desiqn:s wr two a contractor-designed a
najor bridges bid as contractor alternate designed plans plus a contractor ter ver, allowing contractor alter
lesigns may be due 0 the lacl that nate, whose cost will be incorporated i I dlways be advantageou 1
nany short-span bridges are designed his bid. Despite this, our findings show anly to initiate and unleash the fullest
1sing Pennsylvamia's Standards for we still save money with lower bids creativity. We believe wholeheartedly
Low-Cos! Bridges. which have already Also, the previously mentioned desiqr any program which encourages use of
ot ed any d ] paramelter nstr concepl w 1 v Té the latest in design and constr on
Therefore. there would be little room fo luce such redundant desiqr 1S technology, to produce more cost-effec
inifica t-sa 1 alteration Alsi If the bid period too short the tive and innovative yrth
fractor may not have sufficien! time to pursuing
mplele a T jetails from wnh Ne
sig can develop relined cost estimates " , .
ssary to produce another desigr here must be a commitment of agency | i hecian Pennsy
e Nothing in the program prevents us from or consultant personnel at award ime 10 444
trying other ideas. For example, in De expedite the review of ntraclior cor = — s =
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CALL FOR PAPERS

1988
NATIONAL ENGINEERING CONFERENCE/
CONFERENCE OF OPERATING PERSONNEL

HILTON FONTAINEBLEAU HOTEL
Miami Beach, Florida
June 8-11, 1988

Primary Author

(first) (middie initial) (last)
Professional Suffix (degrees)

( ) AISC Active Member ( ) AISC Associate Member ( ) AISC Professional Member ( ) Non-Member

Complete Position Title
Place of Employment
Business Address
City State Zip
Business Phone ( ) Ext.

Home Address
City State Zip
Home Phone ( )

*Preferred Malling Address: ( ) Business ( ) Home

‘o-Amhor(s):
. Name

(first) (middle initial) (last)
Professional Suffix

2. Name

(first) (middie initial) (last)
Professional Suffix

3. Name

(first) (middle initial) (last)
Professional Suffix

ABSTRACT FOR PROPOSED 1988 NEC/COP PAPER/PRESENTATION
(See Reverse Side for Abstract Guidelines, Preparation of Final Papers, etc.)

Return this form before August 31, 1987 to:
American Institute of Steel Construction, Inc.
400 N. Michigan Avenue, Chicago, IL 60611-4185
Attention: Lona Babbington (Phone: 312-670-5432)
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AMERICAN INSTITUTE OF STEEL CONSTRUCTION, INC.
Call for Papers

This combined National Engineering Conference and Conference of Operating Personnel will be held in Miami

Beach, Florida, June 8-11, 1988 (Hilton Fontainebleau Hotel).

Participants will include structural engineers, fabricators, erectors, educators, and researchers. Potential authors
are requested to submit abstracts of papers on design, fabrication, and erection of steel structures for buildings and

bridges.
Guidelines for Abstract Proposals

* Abstracts for Papers to be considered for presenta-
tion at the Conference must be submitted to AISC
before August 31, 1987.

* Abstracts should be approximately 250 words in
length, and may be typed directly on the lower por-
tion of the reverse side of this application, or submit-
ted on a separate sheet of 82 x 11" white paper at-
tached to this submission form.

* Authors will be informed of the Organizing Commit-
tee's decisions by September 30, 1987. Successful
authors must submit their final manuscripts for pub-
lication in the official 1988 Conference Proceedings
by February 15, 1988.

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

Poster Session

* Papers not accepted for presentation at the Con-
ference may, at the author’s expense, be presented
at the Conference Poster Session. Guidelines for the
Poster Session will be provided upon request after
September 30, 1987.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION, INC.

e Wogley Duidig B [ghit Foos B 400 Mok Mxchegon Averue B Chuago eon 50611 418%

Farwording and Address Canection Requested

Call for Papers

Miami Beach, Florida
June 8-11, 1988

Topics of Particular Interest

* Practical application of research results

* Advances in steel building and bridge design and
construction

* Composite members and frames

* Buildings designed by LRFD

* Heavy framing connections

* Steel framed high rise residential buildings

* Partially restrained connections and frames
* Economical fabrication and erection practice
* Quality assurance and control

* Case studies of unique projects

* Computer aided design and detailing

* Material considerations

Preparation of Final Paper

Final manuscripts for publication in the official 1988
Conference Proceedings are expected to be approxi-
mately 20 pages in length, copy (including photo-
graphs) must be camera-ready. Complete instruc-
tions for preparation of final manuscripts will be
forwarded to authors upon acceptance of Abstract
Proposals.
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A Modern Crystal Palace
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space In the future; and extensive and
flexible electrical distribution capacities
The des

was

gn and construction of the project

A Value-engineered Center
IF‘IE_‘ structural scheme was gev Ew!‘L: '._i".""'

consigderabie value-engineernng was ac

ompiisheq invoivin

ving the geveloper, siruc

tural engineer and contractor. Typical bays

36 ft x 36 ft. were chosen o provide suff
cient open area tor the exhibition space
f i T

exiDle space lay or the lease space
repetition of co

cation and speed of

gase of fabr

steel ang consistent

ol the exterior fa

floors (the exhibition levels) are of concrete
and all floors above them are steel cor

The lower exhibition level is a

T gragde 2 1t below the existing
exterior grade. The upper exhibition level
IS a 15-in. thick, two-way reir >d con
crete slab with 10 ft-4 in. dia. circular ta

pered column capitals (Fig. 3). Both exhibi
tion levels have direct for

sireel ac

arnving aelegales and can accommocgcaie

Jjnioagding ana ereciin

Building
Bolts

Serving the nation with
the worid's largest
stock of A-325 Boits

tor the building trage

METAL BUILDING BOLTS CORPORATION

10934 HAZELHURAST HOUSTON. TEXAS 77043

TELEPHONE (713 481-0505

Fig. 2. Spectacular in-
terior highlighted by ex-
posed steel elevator
lowers and escalator
trusses

Fig. 3. Upper exhibition level showing tapered column capitals

plays The floor-to-floor heights for these
two levels are 16 it and 24 it. These two
concrete fipors were constructed while the
steel structure above was being designed
bid, mill-ordered and fabricated. This re-
moved from the construction schedule any
waiting time for the mill-order and fabrica
tion of the structural steel

The steel structure built on top of the
exhibition levels (Fig. 4) supports the Info-

mart lease space. This steel scheme cost
less, had ‘;H:jr'::‘-.-l;;lr-r'-.- lower Toundation
costs and a shorter construction schedule
than the concrete schemes evaluated dur
ing the value engineering phase. It also
provided the ease of vertical expansion de-
sired. The 36-ft x 36-ft bays are framed by
composite steel beams at 12 it 0.c. span-
ning to composite steel girders which in
turn span between columns, Each column

MODERN STEEL CONSTRUCTION




is supported bya single pier drilled through
60 ft of weak overburden down into shale
The weight saved by using steel construc-
tion instead of concrete reduces the col-
umn loads and resultant required pier ca-
pacities by 25%. The slab is 3%-in
lightweight concrete over a 3-in. composite
metal deck. The metal deck incorporates a
blended cellular electrical raceway system
for flexible electrical distribution (an impor-
tant design consideration for the facility)
The beams, girders and columns are typi-
cally 50 ksi steel. This reduces the steel
tonnage by 30% while increasing the male-
rial cost of the steel by only 15%

Several Stability Plans
Several schemes lor providing lateral sta-
bility were studied. The mos! interesting
in keeping with the Crystal Palace's ar
chitectural theme, incorporated exposed
steel bracing in the full-height atrium
This scheme was abandoned primarily be-
cause of fireprooling requirements. Ironi-
cally, London's Crystal Palace was de-
stroyed by fire in 1936. The lateral system
used is steel bracing at the four exterior
corners of the building (Fig. 5). These wind
bracings (as well as all building columns)
are designed to be extended vertically to
support the future expansion. The brac-
ings eliminate the need for any welded
frames and thus accelerated erection time
and increased the number of typical bays
The total erection time for the structural
steel. which framed 1.3 million sq. ft, was
only 13 weeks

Construction time was also compressed
by borrowing from high-rise construction
practices the idea of staggering the work of
various trades. The staggering for this 6
story, above grade project (which has as
many sq. ft as some 50-story projects) was
accomplished horizontally. The building
was completed in four quadrants, with con-
struction trades following in sequence from
one quadrant to the next. The Infomart
opened 16 months after construction be-
gan, and only 12 months after the founda-
tion plers were completed

Some elements of the project which
saved construction lime required special
design considerations. Building the lower
two levels of concrete while the steel for
the upper five levels was .being mill-or-
dered and fabricated required the trans-
mission of loads from steel columns to con-
crete columns. A 12-in. deep depression
was cast in the top of each concrete col-
umn capital to conceal a steel column base
plate. The steel column base plate was set
and grouted into the depression and then it
was filled with concrete flush with the rest
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Fig. 4. Steel-framed structure (lop) above exhibition levels supports
leased space. Fig. 5. (bott.). Lateral system of stee! bracing shown

Construction Services:

* Geotechnical Engineering * Preliminary Soils Investigations
¢ Geology * Fault Hazard Studies

Concrete Mix Design ® Curtain and Window Wall Services

¢ Construction Inspection and Materials Testing

We have provided this service continuously since the 1906 San Francisco Earthquake.

Hazardous Waste
Asbestos ® Petrochemical ® Underground Tank Monitoring

SMITH-EMERY COMPANY

The Full Service Independent Testing Laboratory, Established 1904

Los Angeles Anaheim San Francisco
213/749-3411 714/630-4910 415/822-8880 -5
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Ewqure 6 Figure 7

and Service
* Quick Drawings
« Fast Delivery Time

For 32 years. Riopelle has been pro-
viding customers with high quality, S.J.1
Specification steel bar joists

Wf' serve all fabricators and structural
engineers. QOur large volume assures both
fast delivery and highly-competitive quotes

No job is too big or too small

For unbeatable prices and favorable
credit terms, give us a call today

>

" RIOPELLE

BB17 West Lynx Avenue
Milwaukee, Wisconsin
53225-1833

(414) 353-8080
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Innovative Engineering

GARDEN STATE PARK
PAVILION

Walking Ring for a Running Track

by Pradeep R. Patel
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a three-way. rigid frame which spans 150
ft The three frames at the crest are con

fls ¥ i ~1 thy r v i T
HNow N na o he Qig Irame

‘If|.f;|_1.:_}}|'-':;- entra n nng pox

ol other hall of the ri frame. The .
depth of the ngid frame at the knee 1S 3 11 1 e -
and 5 ft at the compression ring. The hor Mafle _

zontal lorces at the base ol the rigid frame -3 = N e - = .

are resisted by tie rods 3 In. in diameter Exterior of new Garden State Sales Pavilion, Cherry Hill, N.J
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helped analyze the behavior of this unusu-
al structure with hybrid design elements
(i.e., three-way rigid frames. hexagonal

compression ring, and spandrel framing
elements at hexagonal perimeter acting as
partial tension ring). This analysis included
several symmetncal as well as asymmelri-
cal loading conditions. The connection:
were then designed lor cntical load cond
tions

The data for theoretical frame deforma-
tions were also given to the structural steel
contractor, who. inturn, made practical ad-
justments for erection of the structural ele-
ments in alignment. These adjustments
took into account the desired final align
ment with complete gdead load on the struc
tural frame upon removal of the erectior
tower

Strain gauges were used to monitor s
the tension at the tie rods

s three riid frames. A ur

buckles and accurately monitoring the
sequence prior to removal of the tower. The

tension was appled in 5-kip incr

The tower was removed gradually, after al
the dead load was in place, All secondary
framing connections for the structures out-
side the main auditorium framing were
bolted later, to avoid stressing those con-
nections through rigid frame deflection
upon release of the lower
The design and construction of this

structure proved thal a complex

oe Duilt with ¢
among the general contractor. the tabrica

tor and the design prolessionals

Architects/Structural Engineer
Ewing Cole Krausi
r‘-\.l'_i'_ le Cherry Parsk .

Philadelphia, Pennsylvania

Construction Managers
Torcon, In

Wesllield, New

Costanza Contracting Co

Pennsauken. New Jersey

Steel Fabricator

ehigt npa
Allenton y
Owner
International The ighbred Breede
st Wind N £ ¥
Frade 1. Patel i principal and d f

structural engineering at Ewing Cole Cherry
Parsky. architects. engineers and interior de
signers, with offices in Philadelphia, Pennsylva
nia and Haddonfield, New Jersey
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First is Arbed's new rolled 40" beam . . . available in 16
sections from 149 to 328 Ibs. It gives high section moduli,
great lateral buckling resistance, and competes economically
with both fabricated sections, as well as reinforced precast
and prestressed concrete.

Then there's Arbed's rolled ‘“tallor-made’’ series (up to
42.45" x 18.13" x 848 Ibs.)...that lets you specify the beam

weight you need, other than what is normally available.

Result? Big savings: in fabrication costs and weight.
Why not get all the facts? Send the coupon now for

information including complete specifications.

TradeARBED Inc. 825 Third Avenue, 24th floor New York, N.Y. 10022
(212) 486-9890. Domestic Telex: (W.U.) 125 159, Int'l Telex (ITT) 421180.

In Canada: TradeARBED Canada, Inc., 1176 Blair Road, Burlington,
Ontario, Canada L7M 1K9. (416) 335-5710, Telex 0618258
Please send complete information on TradeARBED's 40" beams and
“TAILOR-MADE" beams.
Name Title
Firm
Address
City State Zip

TRADRE A\ 22D ..
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"ONLY VULCRAFT
COULD HANDLE A JOB
THIS BIG THIS FAST.”
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The Levi Strauss & Co. Jeanswear Distribution Center
is big: 720,000 square feet at a cost of $19 million and

. capable of shipping 50 million units a year.

What's more, it had to go up fast. In time for

Levi Strauss & Co. to use it to fill summer orders. So
a job that typically would be scheduled for 15 months
had to be completed in 11 months or less from the

. time design work started.

i The Haskell Company, which designed and

constructed the building at Gluckstadt, Mississippi,

- relished the challenge. And they knew who to tumn to

| tor steel joists and joist girders. In their words, “Only
Vulcraft could handle a job this big this fast."
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Because Haskell used fast track methods, they
specified a precisely timed sequence of deliveries.
Vulcraft followed through to perfection. Which didn't
surprise Haskell. They had worked with Vulcraft for
15 years, including 20 projects in the previous 30
months.,

For more information concering Vulcraft steel
joists and joist girders; or, for copies of our joist and
girder catalog, contact the nearest Vulcraft plant listed
below. Or see Sweet’s 05100/VUL.

You'll find we can meet your schedule, even if
nobody else can.
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ridirs maky evection faster and cusier

Owmner: Levi Strauss & Co

Architects and Engineers: The Haskell Company
General Contractor: The Haskell Company
Structural Steel Fabricator: Delta Steel Co., Inw
Steel Erector: Eastern Steel, Inc

VULCRAFT

A Division of Nucor Corporation

PO Box o
PO, Box F-2, Florence. SC 295072 803 /062038
PO, Box 109 Fort Pavrwe, AL 150¢ MIS5/BRA5 24

PO, Box 186, Grapel

Brigtham Cay, UT 84302 8 39431

PO Bos 59, Nortolk

PO, Box 1000, St Joe, IN 46785




Soda. . .designs your
least-weight steel structure
fast. . .and automatically

SODA automatically and
completely designs a least-
weight planar steel frame or
truss from section databases in
complete conformance with
design code requirements. The
design by SODA is complete,
constructable and ready to
implement, There is no need
to re-analyse and re-size as 1s
the case with other steel design
programs. The software
designs not only member by

Finally, a practical structural
engineering software package
that not only analyses but
automatically designs a least-
weight (optimal) steel
structure.

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

modern optimization research.
SODA is a truly practical steel
design optimization package

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.
* 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 - S16.1 - 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 512 KB and hard disk required
- Micsiol 1 8 regatesed trademmark of Microu) Corpormon
— 7Y TR — — 1TV A, ——— Y TIIRE Y — Sm—— YT B

Input and editing User interface is Graphics displays are The optimal design is

18 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 and to receive your free demonstration diskette:

CALL TOLL FREE (in continental U.S.) Park Avenue Atrium

1-800-265-2766 237 Park Ave., Suite 2143

or COLLECT (519) 885-2450 New York, NY 10017

or WRITE IB0 Columbia Street West STRUCTURAL
WATERLOO ENGINEERING SOFTWARE Waterloo, Ontario OPTIMIZATION

A Member of the NEXA Group Canada N2L 3L3 DESIGN AND ANALYSIS



o Limited Site Design

Bold, Ambitious—
and Last of Its Kind

3

CALIFORNIA CENTER

Big




and opportunity o! the site. It makes the

building unique. Many design studies wers
done 1o discover the potential of the sile
and o tie the vanous functions o! the bulg

ing together under one root. Some ol these

gesign studies were so unusual Ine eng

neers started to gel nervous. Bul they
stayed on that track, and found forms
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worked very.well. They opened up areas al
the botton i the tower where ' f
rounded by buildings on all four corners
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AQuced the bulk impact 11 ! | [ |
I detailed study wa ! ) 1
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ol of little white jels. boxes and boxi
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.I_r tig archite i at {
of schemes which would not go beyond the

limits. The final determination was the best

approach which would be
the building, or spread it
the two towers were quite tar apar!. 8Bul by

pulling the cores in toward @ach other and

connecting them bv glazed bridge the
architec! could mantan the basic theme

Ideas of the builaing
It had already been decided the stru
ture was to be clad with monahith reer

partially rellect alass 1o ress Aas

strongly as possible the form o! the buld

ing. But the city decided they did not want
any more reflective glass in 5an Francisco .
So the final decision was to clad the build

ing in polished stone and clear glass. Also

they proceeded to develop the building
Steel-framed California Center was challenge in both design and site conditions with a three bank elevalor sysiem plus a
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Spectacular aerial shows tight siting and geometry of structure
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E—— | Structural Software Co.

B N

Computerized Detailing is a
relatively inexpensive structural
steel detailing program designed
to run on the IBM-AT compatible
computer systems. The system
not only completes details, but
also designs connections accord-
ing to the A1.S.C. specifications.

A
L
ey .

structural
Software's

Gomputerized

Computerized Detailing allows
a multiple member input of material
using a grid plan thereby allowing
the operator to easily make global
assignments of connections.
Computerized Detailing canthen
produce an erection plan as well
as detail the project as a total
integrated unit.

Computerized Detailing will
handle wide flanges, channel,
tube, pipe, angles, and plates. The
design portion of the program
investigates a wide variety of shop
and/or field connections, that in-

Structural Software Co.
2839 Peters Creek Rd.
Roanoke, VA 24019
(703) 362-9118
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INTERFACING
« Estimating

clude combinations of bolted and/
or welded, framed, cantilevers,
knifed, end plate, stiffener and
shear plates, moment connections,
splice plates, tee connections,
joist, joist girder, and one-sided
connections. The design routines
will also accommodate non-flush
top beam framing, sloping beams,
bracing, skewed beams, off col-
umn centerline framing (within
limitations) and offset as well as
opposite beam framing. An inter-
face to Autocad graphics is avail-
able for additional special input

A complete bill of material, shop
and field bolt summaries and
drawing index is supplied. The Bill
of Material may be down loaded
to Structural Software's Production
Control program which will allow
the Bill of Material to easily flow to
your shop equipment by multing
and nesting the material together
to minimize waste.

B e

-




Steel Noftes .

OOPS, SORRY DEPT.

n the last issue of Modern Steel

Construction (No. 2-1987) in Clel-
lon Loveall's feature, “Advances in
Bridge Design and Construction,” we
incorrectly pictured the Whitechuck
River Bridge. Here's the correct
photo.

AISC-KLINGELHOFER
SCHOLARSHIP ANNOUNCED

The first AISC/Klingelhofer Scholar-
ship Award will be available to under-
graduates in civil or architectural
engineering in the Pacific Northwest
states of Washington, Oregon, Idaho
and Alaska.

This award, in the amount of $5,000
for the school year, commencing in
the fall 1987, brings to three the
number of annual scholarships being
offered by the AISC Education Foun-
dation. For 1987, the Stupp Brothers
Scholarship will be available in Texas
and New Mexico, while the USS Steel
Award is offered in Upstate New York
schools.

32

1987 NEC/COP
PROCEEDINGS AVAILABLE

The Proceedings for the 1987 Na-
tional Engineering Conference/Con-
ference of Operating Personnel
(NEC/COP) is now available for pur-
chase. the 820-pg. book contains 47
complete technical papers presented
by recognized authorities at the 1987
conference held in New Orleans April
29-May 2. Papers cover a broad
range of the latest developments in
building and bridge design, fabrica-
tion and construction. lllustrations,
tables and photographs are also
included.

The cost for the Proceedings
(G448) is $26.25 for members, $35 for
non-members. To order, send a
check, money order or Visa/Master-
Card information (state type of card,
number and expiration date) to AISC
Publications Dept., PO. Box 4588,
Chicago, IL 60680-4588.

LIMITED NUMBER OF 6TH
EDITION MANUALS AVAILABLE

A number of copies of the Manual of
Steel Construction, 6th Ed. (1967) are
now available for $10 each (no dis-
count). This 768-page manual is
based on the provisions of the April
1963 AISC Specification. To order the
Manual (M009), send check, money
order, Visa/MasterCard information
(state type of card, number and ex-

piration date) to AISC Publications
Dept., PO. Box 4588, Chicago, IL
60680-4588.

1987 FELLOWSHIP
AWARD WINNERS NAMED

Eight winners of AISC's 1987 Fellow-
ship Award competition have recent-
ly been named. Each winner receives
a $4,250 study fellowship, with
another $750 going to the academic
department heads for admiistering
the awards. Students ae judged by an
outstanding award jury on the basis
of grade point averages, faculty
recommendations and contributions
their expected programs will make to
the engineering profession and the
structural steel industry as a whole.

The 1987 winners are:

Douglas J. Ammerman, University
of Minnesota

Gus Bergsma, University of Cali-
fornia-Berkeley

Christopher M. Foley, Marquette
University

Galal A. Korayem, Georgia Institute
of Technology

Brian D. Peck, Syracuse University
Carl D. Petty, University of Maryland-
College Park

Gregory P. Schleusner, Marquette
University

Gregory L. Tucker, University of
Tennessee
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SAY IT WITH STEEL...
See the CALL FOR PAPERS in this issue

Miami Beach, Florida
June 8-11, 1988
(Combining AISC’s National Engineering Conference and

Conference of Operating Personnel)




1988 NATIONAL ENGINEERING CONFERENCE/
CONFERENCE OF OPERATING PERSONNEL

Hilton Fontainebleau

Miami Beach, Florida
June 8-11, 1988




Architectural Solution

WASHINGTON-BATTERY
BUILDING

Steel Solves a Tight Site Problem

by John D. Meyer and Deborah Michels

r 1 1 i 15ma Day
ment ol San Francisco Bay called Yerba

Huena WVE :-:}.[_ this narrow, problem
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% Battery Office Building, a Inbute to the

merits ol modern steel construction and a
winner ol an CCAIA Honor Award
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nare T prop y 1€ woO
o [ with histi { { birick { 1
with tull basements e ol these. the Bur
roughs B ing, | f v 5 live
equipment ting I te perimete
D 2N w B 1 3t nd ¥ ia
1 i ( e 1 DI i
ture would have to be removed with ex
J " 4 ‘ i th K ) ¥
line. The architecture ol any Drog .

| n " 1 I r =1 T Wit
bulding woulg have De N keeping witr

the TransAmernca Pyramid, Embarcadero

Center and One Maritime Plaza (the Alcoa
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granite facade. This then, was the architex
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Architectural Solution

T

\e architects designed a 7-story, 22.000

st office building with full basement. Alter
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cantilevered industrial, sash-bay windows
were used to add space. The corner loca-
tion required fire walls at property lines
and fire-rated towers. For the stair towers
oneach end, precas! concrete panels were
massed and rusticated to relate to the U.S
Customs Building reflected in the Wash
ington-Battery's glass front. The floor plan
was designed to accommodate a presti
gious single user

Structural Solution

The structural engineer was challenged by
the many difficulties of the site. The sub-
surface consists of Bay mud over a sand
lens 50 ft thick, 25 ft below grade, with
older clay-like Bay mud beneath and then
weathered bedrock. The most economical
and practical foundation system would be
piles driven into the sand lens, but the sub
surface conditions created problems here
too

e Using the sand lens for pile support re-
sulted in limited capacity

» Precise location of piles was difficult to
achieve. Existing wood piles were en-
countered which could not be removed

e |t was necessary to drive 22 ft inside of
the property to avoid disturbing the Bur-
roughs Building footings

All of these factors made placement
complicated and expensive. The structure
would need to resist San Francisco's se-
vere seismic forces, This fact, inadditionto
the limited pile capacity, indicated the need
for the lightest, most flexible structural so
lution. With this in mind, the engineer used
a structural steel moment frame with a con
crete grade beam system over the 50-ton
capacity. 12-in 12-in. prestressed con
crete piles. At the property line, the grade
beams were cantilevered over the piles to
pick up the steel columns. The advantages
of using the steel moment frame as op-
posed to shear walls and/or braces are
many. The steel moment frame offers prov-
en reliable resistance to seismic forces
without the architectural constraints im-
posed by shear walls and braces. Moment
frames have lower overturning forces than
shear walls or braces. This, in turn, was in
keeping with the need to minimize the load
imposed on the piles. Also, the moment
frames allowed a symmetric lateral force
resisting system. Symmetric systems
avoid torsion problems and are therefore
very desirable for earthquake resistance
The design of the ductile, moment-resist-
ing space frame was controlled principally
by drift limitations. Limiting building dnft
during moderate earthquakes minimizes
the non-structural damage to the building

Number 3 / 1987

Six of the eight transverse lines are mo-
ment resisting. Transverse moment frames
were required on both sides of the stair
towers because of the lack of horizontal
diaphragm within the towers. The trans
verse moment frame girders range from
W24x62's at the first floor to W18 x 35's at
the roof. The non-moment transverse floor
girders are W18 x 40's. Bay framing in the
longitudinal direction is about 15-ft col-
umn-to-column. The three middle bays of

the exterior longitudinal column lines are
designed as moment frames. Girder sizes
range from W24 x 55 at the first floor to
W18 x 35 at the roof. In the transverse di
rection, the building is one bay wide. The
bay width is 21 ft-9in. The floor deck spans
transversely over a W12 x 15 filler beam
and cantilevers 4 ft-3 in. at the bay win
dows. Maximum deck span i1s slightly less
than 11 ft. The non-moment frame floor
beams are designed for composite action

TWO-MILLION USERS
AND GROWING

... That's how many professionals worldwide have
chosen LOTUS 1-2-3 as their premier spread sheet
program. Put this industry standard to work on all your
structural design tasks using ENERCALC software.

m A complete library of 40 programs in steel, concrete,
timber, masonry and retaining wall design & analysis.

® Dramatic ability to automate virtually all your everyday
calculations using this “‘intelligent calcpad.”

m Software including graphics, source code, free ‘800
support line and no copy protection.

® 60 day money back guarantee,
m Call today: 1-800-424-2252 or 1-714-720-1865.

[l RCALC

160 Newport Center Drive, Suite 125 = Newport Beach, CA 92660 = (714) 720-1865

N\ g

Lotus 1-2-3 is a trademark of Lotus Development Corp.
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L.R.F.D. OR A.S.D.???

IT’S YOUR CHOICE WITH THE
ECOM STRUCTURAL ENGINEERING SERIES

Confused about which design method is best for your project? ECOM can end the confusion
as both methods are built-into our Steel Design 'C’’ Package. With just a few key strokes
YOU CAN DESIGN a series of beams or columns BOTH WAYS. SAVE TIME
ELIMINATE ERRORS.

ECOM STRUCTURAL ENGINEERING SERIES IS:

* COMPREHENSIVE e INTEGRATED TO AUTOCAD™

* INTEGRATED STEEL DESIGN e ALLOWS LRFD OR ASD DESIGN
* EFFICIENT e EASY TO USE

e STATE-OF-THE-ART * QUICK RERUNS

e [INKED TO AISC’'S NEW SECTION DATA BASE

Push your productivity to new heights. Join over 1,500 firms who for over 14 years have
looked to ECOM for excellent engineering software backed by a staff of professional
engineers ready to assist you.

CALL TODAY
FOR A FREE BROCHURE
AND SPECIAL OFFER ON THE
ECOM S.E. SERIES
8634 W. Brown Deer Rd., Milwaukee, WI 53224 CALL 800-558-5137
(414) 354-0243

TOLL FREE

ADVANCING THE STATE OF STRUCTURAL SOFTWARE. . .AGAIN

ECOM is an authorized dealer of IBM and COMPAQ. AUTOCAD is a registered trademark of Autodesk, Inc




NEW LRFD/ASD

Computer Data Base

FOR
STRUCTURAL
SHAPES

n a continuing effort to provide steel PROGRAM PACKAGE

design aids to structural engineers, the

American Institute of Steel Construction 1. Computer Data Base in binary format for the
has irnproved and expanded its Com- propemels ind dlfnensrons of the following
puter Data Base for properties and o W Eiacus sai i Sacins)
dimensions of structural steel shapes, b. S Shapes

corresponding to data published in Part ¢. M Shapes

1 of the 1st Edition, AISC LRFD Manual d. HP Shapes

of Steel Construction, as well as e. American Standard Channels (C)
properties needed for Allowable Stress O L gt wa 4
Design according to the 8th Edition, N e WL MY S -

AISC Manual of Steel Construction. h. Single & Double Angles

i. Structural Tubing

2. Explanation of the variables specified in
each of the data fields.

3. Listing of a BASIC read/write program and
sample search routine.

4. Utility program to convert data file to ASCII
format for FORTRAN applications.

| enclose payment of § for gty of Name = Title —
NEW LAFD/IASD COMPUTER DATA BASE DIMENSIONS AND
PROPERTIES OF STRUCTURAL SHAPES AT $60 each Company =5 R . Seal, Ve
(Member price $45 Members & non-members with trade-in® $35)
Address = e - e
PERSONAL COMPUTER DISKETTE FOR:
IBM-PC (& Compalibles) [JIDEC Rainbow PC City , . =
) HP-150 ] Wang PC
State g, Zip =
*For dscounied raden  prce the onging! copy of the Please enclose remittance. No C.O.D. orders. InNew York, Califor-
previous AISC shape data base must be returned with nia and lllinois, add sales tax. Shipping charges prepaid in the US
your remmance ONer good on disketies only On shipments outside the US , add 10% of total purchase for
postage and handling. Visa and MasterCard accepted
Visa & MasterCarg accepted Signature __ — - —— ——— -
Card No = — e = __ Exp Date = — —— = —— e

MAIL TO: NEW LRFDIASD COMPUTER DATA BASE
AMERICAN INSTITUTE OF STEEL CONSTRUCTION, INC
PO Box 4588, Chicago, IL 60680-4588
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THE STRUCT-FAST-SYSTEM OF FASTENING

TO STEEL STRUCTURES
+++SIMPLE...DURABLE...LABOR SAVING

3 All galvanized finish

®

5 0

sloping flanges

| Stepped tail fits flanges from
2 Profiled nose fits flat or

3 14 gauge bracket with one

offset side fits all standard

bar grating and may
allow simultaneous
fastening of adjacent
grating sections

NO WELDING - NO DRILLING

| Stepped surface locks automatically The Floor-Fast is for fastening solid or With Floor-Fast. one man working from
under flange checkered plate flooring to steelwork. It is  one side. can fasten without scaffolding
2 Fits all flange sizes faster, safer, and more economical than welding and drilling of structural steel. One
any other fastening method unit fits all flange sizes, and is removable

NO WELDING - NO QRH.LII\!G;QNE MAN - ONE SIDE

s

Grate-Fast’

4 35" diameter bolt

2" bolt length fits all
standard bar grating
u’cprhs

6 All galvanized finish

J

Grate-Fast makes the labor
intensive methods of fastening
bar grating obsolete

ONE MAN - ONE SIDE

[L'l

_______________________ |

Please send me details on Floor-Fast || Grate-Fast EI |

" |
Name

|

Position |

|

Company |

|

Address I

Struct-Fast Inc 20 Walnut Street Suite 101 Wellesley Hills MA 02181

X

Struci-Fast’

Struct-Fast Inc. 20 Walnut Street,

Suite 101, Wellesley Hills, MA 02181
Tel: (617) 235 6734




Landmark Restoration ;

SAN ANTONIO MUNICIPAL
AUDITORIUM

New Era for a Fire-ravaged Landmark

by J. David Mack
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pair, exterior repair work and other work
necessary 1o put the buiding in a weather-
proof condition. Phase Two would then in
clude all of the mechanical, electrical and
plumbing installations, the new tilting floor
structure, new stairs, elevalors and all inte-
rior finish work

Fortunately. at the beginning of the de-
sign work, a complete set of structural
plans was located at the architectural ar-
chives of the University of Texas, Austin
These plans included rool design loads
and truss elevations showing member
stresses. This design information allowed
the structural engineers to fully understand
the original design. thereby reducing the
unknowns that would have otherwise beer
present in the restoration. When the de-
talled investigation of the struclure was
completed, it was found that the plans and
as-buiit conditions generally agreed
cepl that some bracing trusses inside the
compression ring were found that had not
been shown on the plans. Even though the
plans did not contain many framing or con
nection details, they proved to be of im
measurable value during the restoration
The design live load shown on the plans
was 25 psf which is about twice what is
required by today's codes, especially in a
region where snow loadings are not a fac-
tor

d, ex

Preliminary Investigation
When work beaan on Phase | documents
it quickly became apparent that some de-
molition work needed to be done prior o its
completion. Many structural members
were obstruc that were not
could not be seen clearly in the dark cav
erns of the auditorium. It was decided that
one-third of the concrete roof deck should
be removed from the stage house side of
the dome. This would allow enough natural
light to enter to permit investigations of
major connections and sleel framing de-
tails, and still leave the remainder of the
building with some protection from the
weather. It would also allow the design
team to determine how easily this roof
deck could be removed trom the original
framing., an issue that had raised some
concern. It had the added benefit, as well
of removing a significant portion of the
dead load from the most severely da
maged section of the roof. This work was
completed successfully and a detailed
structural investigation of the entire roof
structure, member by member, performed
The investigation verified that the major-
ity of the damage was 1o the stage house
side of the dome, except lor the buckled
radial truss chord members previously
mentioned. It also revealed that the top

»d, and those
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Interior (above) of restored auditorium. Vertical 12-in. deep proscenium truss
(below). Two barrel vault trusses also erected

New tilting
floor framing




compression oval ring survived with only
minor damage due to the stiff bracing
trusses at each end. The ring though was
12 10 14.in. lower than the plan elevalions
and had shifted 2 10 4 in. toward the stage
house in a horizontal direction. The col-
umns supporting the proscenium trusses
were twisted at their tops as were two adja-
cent columns supporting the dome. The
vertical proscenium truss itself was bowed
about 18 in. out of line horizontally. The
ends of the flat roof C-shaped trusses at-
tached to the proscenium columns had
been twisted and warped.

Steel samples from both the damaged
areas and the remainder of the structure
were taken and used lo determine yield
strengths. Since welded connections were
essential to the repair of the structure, weld
tesis were performed to verify the weldabil-
lity of the steel. The original connections
were made with rivets, but it would be im-
practical to detall new bolted connections
1o replace the rivets without numerous field
fit-up problems. The yield strength was de-
termined to be 30000 ksi and the steel
was found to be weldable with current tech-
niques.

Phase |
After the detailed structural investigation
had been completed, several major design
decisions had to be made. It was decided
the entire concrete roof deck should be re-
moved and replaced with a metal deck and
rigid insulation board system. The con-
crete deck had been badly cracked during
the fire. Also. the rib lath on which it was
cast was beginning to rust and it was im-
practical to clean and paint it. An added
benefit of removing the concrete deck was
that the root dead load would be reduced
significantly, thereby decreasing the work-
ing stresses in the original structure that
would remain

The next decision to be made was
whether or not to replace the entire domed
roof or only replace the damaged mem-
bers. The argument for a lotal replacement
of the roof was that there would be no
alignment or connection problems be-
tween new and existing members lo con-
tend with. There would also be no risk that
some undiscovered damage had weak-
ened an existing member still in place. The
argument for a partial roof replacement
was based primarily on the results of cost
estimates that showed it would cost less
than a full replacement. In countering the
questions concerning connection align-
ment. it was argued there was enough
fiexibility in the steel framing to allow it to
be jacked from the supporting scaffolding
back to its proper position. In its proper
position, the alignment of the connections

a4

1o the new steel could then be made. Since
the onginal steel was weldable. it was
maintained new members could be con-
nected 1o existing members with welded
connections thal would not require ex-
tremely close tolerances. Since the dead
load was being reduced and the live load
was overly conservative, any risk of prob-
lems due to uncovered damage would be
minimal.

With these factors in mind, it was decid-
ed to produce plans for the partial replace-
ment of the domed roof. It was recognized
actual costs would be determined by the
successiulcompetitive bidderandthatdue
to the unusual nature of this project and the
accompanying rnisks involved. the design
leam’s estimates may not be entirely reli-
able. Therefore, a bid alternate of replac-
ing the entire roof structure was included in
the documents. When the bids were re-
ceved. the low bidder determined the par-
tial replacement scheme to be less costly

In developing the partial replacement
plan, it was decided that approximately two
thirds of the rool struclure should be re-
placed. The entire compression oval was
also replaced. since it was felt a new one
erecled in the proper position would be es-
sential o properly align both old and new
members. Additional shoring towers with
screw |acks were lo be installed to support
and raise the ends of the remaining lrusses
to their proper position. Also, a specific se-
quence for the removal of major damaged
members was given so the remaining
structure would not suffer further damage
while it slood in a partially completed state

The new dead loads, which were some-
what less than the original dead load were
used for the design of the new members
The original live load of 25 pst was used
again. even though it was overly conserva-
tive. It was decided the original live load
should be used to restore the building 1o its
ofiginal load carrying condition. In doing
80, working stresses in the members would
also be kept at a low. giving an added mea-
sure of salety in the remaining orginal
framing. Also. the final ceiling and roof me-
chanical loads for the main auditorium
were not known at the time of the Phase |
construction. It was felt the conservative
live load would act as a buffer in case the
final Phase Il loads were higher than antici-
pated

In designing the replacement framing, it
was decided to use ASTM A-36 steel and
the current AISC code. All new trusses and
beams were designed lo eéssentially the
same dimensions and configurations of
the onginal ones. The members of the new
radial irusses, as well as vertical and hori-
zontal proscenium trusses, were rede-
signed since a significant weight savings

could be acquired. The members of the
cross lrusses were left virtually unchanged
since low stress levels caused their sizes
to be governed by stability criteria which
resulted In practically no weight savings
All new trusses were of welded steel con-
struction

Sections of the C-shaped (russes re-
placed were also redesigned to save
weight. Even though these C-shaped
trusses were designed to resist thrust from
the vault. it is doubted the entire structural
system performed in this manner, If the C-
shaped trusses did indeed resis! the
thrusts, the deflections in these large truss-
es would have been significant. Since no
evidence of such deflections was found,
the thrusts were instead translerred into
the stiff framing of the stage house and
opposing entry area. It was evident though,
that duning the fire, these trusses contribuf-
ed significantly in bracing the proscenium
columns and trusses With this in mind,
and to restore the structure 10 its onginal
design, the onginal assumptions were
used in sizing members of these truss re-
placement sections

Connections between existing trusses
and new trusses were generally made with
shear plates welded 1o existing verticals
and gusse! plates. with care being taken to
avoid the nvets on the onginal trusses
There were four existing bullt-up columns
consisting of angles and plates riveted to-
gether that had to be replaced because of
twisting during the fire. These columns
were cut off at a level below the damage. A
plate was then welded onto the existing
stub. and a new column section welded lo
the plate. This technigue also allowed the
conneclion ol the horizontal and vertical
proscenmum lrusses to be made to the new
slub mnstead of having to work around the
numerous nvels in these heavy built-up
columns

The remaining significant problem facing
designers was how to replace the vertical
proscenium truss supporting both the
dome and the stage house rool Il was con-
sidered too costly to completely disassem-
ble the undamaged stage house rool. so a
systermn ol shoring columns. one row on @i-
ther side of the existing truss was devised
with screw jacks and needle beams across
the top of this truss 16 suppor! the slage
house columns, The domed roof and the
oniginal truss were then disassembled and
removed. The new proscenium russ,
which weighed 36 tons, was shop-fabricat-
ed in three parts and lifted up between the
two rows of shoring columns and welded in
place. The stage house columns were then
jacked up to their proper location and weld-
ed to the proscenium truss. Phase One
construction proceeded smoothly and the

MODERN STEEL CONSTRUCTION
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The grand-reopening of the San Antonio
Municipal Auditonum was held on Feb. 24

1985. The facility was open to the citiz
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)f the city with civic and cultural programs
being held within the hall. Tl opening
marked the end of a successiul restoratior
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CONTINUING
A TRADITION OF
RELIABILITY
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All Been Waiting For
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ORDER YOUR COPY NOW !

AMERICAN INSTITUTE OF STEEL CONSTRUCTION-DEPT B

B based on the 1986 AISC “LRFD” Specification for BOX 4588, CHICAGO, IL 80680-4588
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EPIC
LONG-SPAN DECKS

Plated Decks-Plain or perforated
Most co ):)Ie’re line of deck products
in %" to 72" depths

OUR SERVICE WILL SAVE YOU “ME & MONEY Manutacturing Plants:

W Pittsburgh, Pa.
Epic has these profiles available for shipment ® Chicago. Ill.
on an A.S.A.P. Basis! LRI, .

Your order will be processed in One Week UM e

in most cases. Ask about our A.S.A.P. Service. Elc
Call (412) 351-3913 today for price and viav |
delivery information and for product advice el tiaaliy Rt

PHONE: 412/351-3913
on all types of Form Decks, Composite B 90 G 4424

Decks, Long-Span and Roof Decks. EPICMETAL BROK



TIME..

s.un__ooaagﬂ.-g

able resource. How it’s
utilized, how it’s invested
determines how successful

nGUMM..MH.J._.MD-———__ ITST Hz_m“.. :

“Software For The Professional”
800-443-0782




