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UNITED STEEL DECK, INC. DECK DESIG~~.A; SHEET 

MAXIMUM FLOOR DECK CANTILEVERS 

ADJACENT 

SPAN 

BEARING WIDTH 

~ 

FOR UNITED STEEL DECK, INC. 

REINFORCING sn:EL FOR NEGATIVE BENDING 
(SEE DECK DESIGN DATA SHEET .51 

CANTILEVER SPAN 

POUR STOP 

CELL CLOSURE 
SLAB 

DEPTH 

NOTES: 
1.) ALLOWABLE BENDING STRESS OF 20 KSI WITH LOADING 

OF CONCRETE + DECK + 20 PSF OR CONCRETE + DECK 
+ 150 LB. CONCENTRATED LOAD, WHICHEVER IS WORSE. 

2.) ALLOWABLE DEFLECTION OF FREE EDGE (BASED ON 
FIXED END CANTILEVER) OF 11120 OF CANTILEVER SPAN 
UNDER LOADING OF CONCRETE + DECK. 

3.) BEARING WIDTH OF 3Y,' ASSUMED FOR WEB CRIPPLING 
CHECK - CONCRETE + DECK + 20 PSF OVER CANTI­
LEVER AND ADJACENT SPAN: IF WIDTH IS LESS THAN 3'12'; 
CHECK WITH SUMMIT, NEW JERSEY OFFICE. 

4.) CALL NICHOLAS J. BOURAS, INC. ANYTIME YOU NEED 
DECK INFORMATION. 

LL...l'-\,'~.J-.JJ'f-J'~[:o.)=-.J NICHOLAS J. BOURAS, INC. III PO. BOX 662, 475 SPRINGFIELD AVE. 
SUMMIT, NEW IERSEY 07902-0662 19081277-1617 
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<I> YOUR LINK TO LOWER 

COSTS AND HIGHER 
PROFITS. 

Material Allocat ion Programs from Structural Software. Ordering 
materials shouldn 't be a guessing game. With Material Allocation. )00 only 
purchase what yoo actually need. Purchasing is linked with production for 
reduced waste and higher profits. 

\'rowam modules include Inventory. Production Control and 
Purchase Orders. The modular design lets you develop purchase orders by 
multing against inventory and combining requisitions from all open jobs. 

Material Allocation also allows complete tracking of all material 
from purchase order to final usage. You always know what', in stock. 
And you keep track of \1Q\\ much is spent on e'cry job. simplifying the 
billing process. 

Production is simplirted. too. The Production Control module 
handles sequencing, produces cutting lists with complete cutting 
instructions. and generates shipping and loading lists. 

Call today for more information on Material Allocation and other 
Structural Software programs. including: 
• Estimating- Generates more accurate estimates for higher profit margins . 
• RtbriCAD 11 - Lets you detail faster 
with more accuracy . 

\\~ are an authorized reseller 
of Novell Net Ware alld Everex 
computers. Structural Software 
Company, 5012 Plantation Road, 
P.O. Box 19220, Roanoke. VA 
24019. (800) 776-9118 
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The 970/JOO-sq.-{t DmVfr CoIIVflliion 
Center was designed and built ;n less than 
two years. The center features a second-floor, 
3OIJjJOO-sq.-fl . exhlbil SfklCt all lop of a large 
ballroom alld supfklrled by sevt'll I"mba 
trusses . For more ;"forma/jot! DrJ this project, 
111m 10 fklge 28. 
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A new generation 
of rolred beams 

and column shapes 
for economical 

steel construction. 
Once 'glm, ARBED leads the 
Industry by teatur1ng • trendSelUng 
combination of mechanlc.l, 
chemical and technological 
properties 

Inc. 

DfIIOVJrI'OIII or .... awi.aucliOll PIIODUCTI. 

• HIGH YIELD STRENGTHS (up to 
65 Kal) . ..en for ultta,heavy 
sacllona. 

• OUTSTANDING TOUGHNESS 
PllDPERTIfS. 

• EXTREMELY lOW CARBON 
EQUIVALENT - Inlur •• excel· 
'-tt, .. Idablh!), 

A NEW ~ROCE"'., OST. 

The NCr,t I, In ARBEO', revolu­
ttonary new In ·llne OIT proc .... 

OTHIR RICENT AllIED 
INNOVATIOIII: 

ARIIEDROUID "", .. ", Ind 
-TAILOR-MADE" (WTM) ..,Ie. -
........ for h'Ofl MCtion moduli. 
.... Iat.ra' buckling '."I'.nce, 
and big ""'nga In "brle.tlon 
ooeta MIl WItgtIts TheM products 'f. aI80 ..,.U'" In the new 
HISTAIII quality .. II our lIanctard 
WI' _ one! H IlEARING PILES 

IIIW LITEM"'. AVAILABLE 

lend now 'or compte .. dala on all 
theM ARBED product •. contKI 
Trode ARBED. INC ,125 Third 
Ave., Ne. York, NY 10022. (212) 
486-M90, FAX 212-.355·2151t2421 
In Canida. Tr.deAABEO Canecla. 
Inc ., 3340 Malnway, Burlington. 
Ont,rlo, C.n.da L7M lA7 
(4,e) 335-5710, FAX "1&-33~1292 
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EDITORIAL 

Cutting Edge 
Technology 

Some thoughts garnered from the recent A/E/ C Systems show in 
Washington, IX .... 

• It seemed like only yesterd ay that 486-based computers were written off 
as unnecessary and too expensive. Now engineering software 
manufacturers are providing programs that fu lly take advantage of the 
additional power supplied by the 486 PCs-and to such a degree that these 
faster computers are becoming firmly ensconced in the workplace and 
pushing the previous generation of 386 computers into the home market. 

• Presentation software has advanced by leaps and bounds. A few years 
ago architects could wow their clients by showing them a 
three-dimensional view of a build ing-and maybe even rota ting it. Now 
architects ca n actually "walk" their clients through a design- moving along 
corridors, showing spaces up close or from a d istance. And thanks to 
today's powerful computers, Virtus's Wa lk through package even offers 
real-time movement. In tel took Virtus' basic tools and added a fancy piece 
of hardware--a "Buck Rogers" headset equipped with sensors so that head 
movement is translated into cursor movement: As you turn your head , the 
view changes. The headset has two drawbacks, however: Woefull y 
inadequate, very slow screens and a $30,000 price tag. (Incidenta lly, Intel's 
demonstration was not mea nt as a practical system, but rather to show the 
possibilities provided by the most recent technology.) More affordable is a 
hardware/ software package from StereoCAD, which even comes complete 
with special stereoscopic glasses. The package, which sells for less than 
$3,000, line drawings into true 3D presentations-and of a much higher 
quality than even the best 3D movies. 

• Integration is no longer just a buzzword . Several manufactu rers have 
either completed or are working on agreements that will bundle their 
softwa re with products from other companies. In some cases this will create 
a full price-range of products within one family (such as an agreement 
between SoftDesk and Generic Cad . Other manufacturers are negotiating to 
integrate engineering software packages with detailing software. 

The advancements have been mind -boggling. What was state-of- the-art 
only yesterday is outdated today. In this issue, MSC offers two softwa re 
reviews and a myriad of software listings, all beginning on page 40. SM 

• 

• 

• 
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STAAD-:Ill/ISDS - Ranks #1 
in Earthquake Engineering 

A recent (October, 1990) ENRlMcGraw Hill survey of 
the Architecture/Engineering/Construction Industry 
ranks ST AAD·IIIIISDS, from Research Engineers, as 
the # I structural engineering software today. 

Whether it is a single beam or analysis of a 3D 
multistory structure for seismic response, STAAD·III/ 
ISDS has been the engineer's # I choice· since 1978. 

Today, Research Engineers, with six offices on four 
continents, is making the world's knowledge available 
to the industry. with continuous implementation of the 
latest technology, 

Also introducing AutoSTAAD - structural drafting. 
model generation and STEEUCONCRETEITIMBER 
detailing within AutoCAD. 

RESEARCH ENGINEERS WORLDWIDE 

State·of·the·art dynamic/earthquake engineering 
facilities include the world's fastest and most accurate 
eigensolution algorithm, response spectrum capabilities 
with SRSS and CQC modal combinations, numerically 
efficient plate finite element to model shear walls and 
rigid diaphragms, automatic generation of UBC loading, 
statidanimated mode shape plots, direct combination 
of statiddynamic analysis results with fully integrated 
implementation of STEEUCONCRETEITIM BER Design 
based on American and ten other Foreign Codes. 

L I 
• i 

STAAD-IU/ISDS - #1 For a Reason, 

STAA!).III CIVILSOFT 
A reputation you can build on. 

For Information, calf 1· 800·FOR·RESE 
1571· 1 N Sou,;;' 5treet,Oran,.,CA 92667 
Phon.: (7Ii) 971-2500 Fax: (7li) 971·i77 I 

UK; Rueart.h £"1"-" ((lW'DfHIl ltL I' WI00wM C""", ","ton A.o.d, P\I.'-1 s..n-.y eM lBO Phon« (081) 76)-1 J'J fa)(: (0111) 76] ·1 179 T.1u '191 II 
FMNCf: ~u~h ["1_"'. 'I I'\te d. M(N'u",,, 18800 flACEY Phone: 17 17 51 6) fu: J7 47 .... 6] 
GERHANY: "'-,earth E",_". WhIm-SuKh.Su. ll. 6140 BENSH[It1 ) AUEfUlJt.CH ~ 06lSl 79517 Fax: 061SI 75417 
INDIA: IlAlun;h [nllnH" f'w\. LI.d~ 408 Dart- Road. C.k:utta 700 017. Phon« 4489 14 T.1u:: '1 4 1 Ol 
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Invitation/Call for Papers 

The 1992 National Steel Construction 
Conference will be held at Las Vegas 
Hilton Hotel June 5-8 1992. Participants 
will include structural engineers, fabrica­
tors, erectors, educators and researchers. 
Potential authors may submit abstracts 
of papers on design, fabrication and erec­
tion of steel structures for buildings and 
bridges. 

Case studies of unique projects; 
Computer-aided design and detailing; 
Material considerations; 

Preparation of Final • 
Paper 

Topics of particular interest include: 
Practical application of research; 
Advances in steel bridge design and 

construction ; 
Composite members and frames; 
Bu ildings designed by LRFD; 
Heavy framing connections; 
Steel-framed high-ri se 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; 
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f ire Protection ; 
Coatings and material preparation; 
Structural systems. 

Guidelines 
for Abstract Proposals 

Abstracts for papers must be submit­
ted before September 15, 1992. 

Abstracts should be approximately 250 
words in length, and submitted on a 
separate sheet of 8'h" x 11 " white paper 
attached to this form . 

Authors will be informed of the Organ­
izing Committee's decisions by November 
15, 1991. Successful authors must sub­
mit their final manuscripts for publication 
in the official 1992 Conference Proceed­
ings by March 15. 

Registration fees for the Conference 
wi ll be waived ONLY for the Primary 
Author presenting a paper. 

Final manuscripts for publication in the 
official 1992 Conference Proceedings are 
expected to be approximately 20 pages 
in length. Copy (including photographs) 
must be camera-ready. Complete instruc­
tions will be forwarded to authors upon 
acceptance of Abstract Proposals. 

Poster Session 

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

Return your Abstract wffh this Submission 
Form before September 15, 1991 to: 

American Institute of Steel 
Construction, Inc. 

One East Wacker Drive, Suite 3100, 
Chicago, IL 60601-2001 

Attention : Robert O. Disque 
Phone : 312-670-54141Fax: 312-67~ 

• 
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STEEL NEWS __ _ 

New System Offers Enhanced Corrosion 
Protection For Bridge Stay Cables 

I mmersing bridge stay cables in a 
lightweight, corrosive-resistant 

fluid ca n prevent deterioration, ac­
cording to the developers of a new 
corrosion protection system. 

pansion device in each cable sheath 
to isolate stay cable strain from the 
sheath, which serves to minimize 
fati gue loading for the cable sheath 
assembly. 

Also, the isolation mechanism 
provides the ability to rejack the 
cable strands a fter construction, 
such as when a future wea ring sur­
face is add ed. "With th is system, if 
you' re going to put a future wear-

ifying fill ers to crack or flow and 
thereby reducing the effectiveness 
of the corrosion protection sys­
tem/' Lovett wrote in his patent 
application. 

However, a recent " ivi l Engi­
neering" article (May 1991) re­
ported that cable-stayed bridges in 
the U.s. are not as prone to corro­
s ion problems as was previous ly 
suggested in a 1988 stud y. The 

In cable-stayed bridges, primary 
cables directly support the deck, 
rather than indirectly supporting 
the deck via suspenders from two 
main cables. The design has been 
used on approximately 200 bridges 
worldwide, and was intro­
duced to the U.s. in the ea rly 
1970s. If you put a future wearing 

surface on the bridge, you 
can readjust the stays 

In the new protection sys­
tem, the corrosive-resistant 
liquid is retained in a cable 
sheath and isolates the bridge 

problems reported in the ea r­
lier study were apparently 
with bridges having locked­
coil or structural-strand ca­
bles, which were an applica-
tion of a technology designed 
for industrial and mining ap­

stay cables from the surrounding 
atmosphere, according to Thomas 
G. Lovett , P.E., associate vice presi­
dent with Greiner, Inc., the Tampa­
based engineering firm applying 
for a patent on the system. 

A liquid flow control device 
drains cond ensation or purges the 
corrosive-resistant liquid from the 
cable sheaths, while a supply reser­
voir feeds the liquid to-and-from 
each sheath in response to temper­
ature changes. An alternate point 
for introducing the liqUid is pro­
vided at the lower anchor struc­
ture. 

The system also incorporates ei­
ther visual, float or electromechani­
cal mea ns of verifying the level of 
fluid in the supply vessel. "This is 
the only system that maintains the 
ability to verify the continued pres­
ence of a corrosion-resistance sys­
tem/' according to Lovett. 

No Cost Premium 
"The system has not been used 

yet, but we' re currently doing a de­
sign / build study for a Korean 
bridge project," Lovett said . "We 
expect the system will be cost com­
petitive with other existing sys­
tems; we don' t anticipate any cost 
premium ." 

Another advantage of the sys­
tem is the incorporation of an ex-

ing surface on the bridge, you can 
readjust the stays," Lovett ex­
plained. 

Other stay cable protection sys­
tems typically work by coating the 
strands or wires with a synthetic 
resin or by injecting their sur­
rounding sheaths with a rust-resis ­
tant solidifying filler. 

"Unfortunately, the solidifying 
fill ers found in such systems ex­
pand and contract due to changes 
in temperature and are exposed to 
cyclic s tress variations due to live 
loads, eventually causing the solid -

plications. Other problems were re­
ported on fo reign projects where 
quality control is not as tight as on 
U.s. projects. 

Likewise, the article stated , 
problems with encased stays were 
primarily the result of poor mainte­
nance and construction, rather than 
an inherent design flaw. For exam­
ple, in several bridges the black 
polyethylene pipe that enca ed the 
solidify ing filler and cable split, 
primarily due to an expa n­
sion/contraction sequence during 
the grouting operation. 

New U.L. Ratings For Steel Joists 

U nderwriters Laboratories Inc. 
has substantially increased its 

fire ratings for steel joists, accord­
ing to the Steel joist Institute. 

The allowable joist tensile 
strength for fire-rated construction 
of fl oor and roof joists has been in­
creased to 30,000 psi and 26,000, re­
spectively, as compared to the old 
allowable joist tensile strength of 
22,000 psi for both uses. 

For floor assemblies, K-Series 
joists of equal or greater depth and 
weight per foot may be substituted 
for any 5-, j-, and /or H-Series 
joists in any fl oor-ceiling design 

that employs a structural concrete 
floor and a suspend ed membrane 
ceiling, with the following restric­
tions: minimum nominal depth = 
8"; minimum nominal weight = 5 
Ibs./ ft. ; and maximum tensile 
stress = 30,000 psi. 

For roof assemblies, the restric­
tions are similar: minimum nomi­
nal depth = 10"; minimum nominal 
weight = 5 Ibs./ft. ; and maximum 
tensile stress = 26,000 psi. 

For more in formation, contact: 
Steel joist Institute, 1205 48th Ave. 
North, Suite A, Myrtle Beach, SC 
29577 (803) 449-0487. 
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Correspondence 
Dear Editor: 

We note with great interest the 
article in the May 1991 issue 

entitled "Steel Box Girders Create 

Interstate /-110;11 Baton Rouge, LA 

Clean Appearance" in which you 
report on a new steel box girder in­
terchange in Shreveport, LA. Your 

article properly commends the fine 
design and notes the "unique tree 
structure" at the center of the inter­
change as well as the flared piers 
and the attention to aesthetics. 

You should know that more 
than 15 years ago the New Orleans 
office of Modjeski and Masters de­
signed a very similar interchange 
on Interstate 1-110 in Baton Rouge, 
LA. That interchange also incorpo­
rated a "unique tree structure" at 
the center pier, using twin trape­
zoidal box girders and was sup­
ported by flared piers. That inter­
change was completed and opened 
to traffic in 1976 and was an entry 
in the AISC Prize Bridge contest of 
1978 I winning an Award of 
Merit /Grade Separation]. 

William B. Conway, P.E. 
Partner 
Mod jeski and Masters 

Dear Editor: 

We read an article in your Jan­
uary, 1991 , edition about 

seismic isolation. The article lead to 
the one-sided impression that elas­
tomeric mounts are the only or at 
least the main mounts for base iso­
lation. But one should keep in 
mind- nowhere was it men­
tioned-that elastomeric mounts 
isolate earthquakes only in the hori­
zollta' directioll. Our company, a 
worldwide leader in vibration con­
trol of heavy equipment, has devel­
oped a base isolation system with 
steel helical springs that do the job 
in aI/three dimensions. 

Guenter K. Hueffman 
President, GERB 
IEditors note: For more informa­

tion, contact: GERB, 900 Oakmont 
Lane, Suite 207, Westmont, IL 
605591 

QUALITY SHOP 
THEY 

DRAWINGS 
SAVE YOU 

DON'T COST 
MONEY 

MORE! 

BUILDERS ENGINEERING COMPANY continues a long established tradition of 
providing its customers with on-time, quality shop drawings at reasonable 
prices . 

Drawings are produced by career professionals with decades of experience. 

We offer manual as well as CAD produced drawings , utilizing SDS and/or GDS 
software. Also available are shop documents, weight calculations and 
material requisitions as may be required. 

Let Builders Engineering Company help you complete your construction 
projects on-time and on-budget . We welcome your inquiries. 

BUILDERS ENGINEERING 
3800 Weber 
Phone (314) 

Road,Sl 
544-7575 

Louis, 
Fax 

A Division of Stupp Bros . Bridge 

~f~~ ~ ./" of. ... ... . . .. 
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COMPANY 
Mis30uri 63125 
(314) 638-5439 

" Iron Co. 
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• 
Announcements 

Entries are being accepted fo r 
the Fazlu r R. Khan Award for In­
novation in the Oesign and Con­
struction of High-Rise Build ings. 
The award, given by the Chicago 
Committee on High-Rise Build ings, 
will be presented to honor an inno­
vative improvement for the tech­
nology of high-rise buildings. This 
can be a unique building, a revolu­
tionary building system or compo­
nent, an improved material or 
product, or a new process or con­
struction procedure. The develop­
ment or project must have been 
completed since jan. 1, 1987 and 
can be located anywhere in the 
world. Dead line for entries is Sept. 
9, 1991. 

For more information, contact: 
Gerald L. johnson, AlA, Chairman, 
CCHRB Awards Program, 111 E. 
Wacker Dr., Suite 3015, Chicago, IL 
60601 (312) 565-2727. 

1991 Symposium On Steel 
Bridge Constru ction schedul ed for 
Sept. 16-17, 1991. Sessions are 
scheduled on a wide range of top­
ics, including: seismic design; 
bridge paints and coa tings; steel 
bridge aesthetics; short span brid­
ges; economica l detailing and con­
nections; fatigue-resistant details; 
and long-range FHWA research. In 
addition, a panel discussion is 
sched uled on the subject of 
designing for constructability and a 
session is planned on the design of 
bridges in France. Prior to the sym­
posium, a workshop will be held 
on bridge painting. The day after 
the symposium, there will be an in­
depth, full-day workshop on the 
subject of fatigue resistant details. 

To receive registration materials 
for the symposium, contact: Lew 
Brunner, AISC, One East Wacker 
Dr., Suite 3100, Chicago, IL 60601 -
2001 (312) 670-4520. 

Papers are now being accepted 
fo r the Third Pacific Stru ctu ra l 
Stee l Con fe rence. Discussion top­
ics for the conference, which will 
be held in Tokyo on Oct. 26-28, 
1992, include: design concepts, 
codes and standards; materia ls and 
fa brication; structural behavior; 
fi re, ea rthquake, wind and envi ron­
mental effects; mai ntenance and 
durability; and innovative struc· 
tures, high technologies, ma rketing 
and educa tion. A summa ry of the 
proposed paper (100 to 200 words) 
must be submitted no later than 
Aug. 15, 1991. 

To submit a paper or for more 
info rmation on the conference, con­
tact: japanese Society of Steel on­
struction, Rm. 848, Shin-Tokyo 
Building, 3-3-1 Marunouchi, 
Chiyoda-ku, Tokyo, 100 japan 
(phone: 81-3-3212-0875) (fax: 81-3-
3212-0878). 

njust we can lax a linished 
shop drawing to your 

specilications, complete 
with paint notes & bolt count. .. 

minutes ... 
call 1 • 800 · 458 · 7875 

to lind out how ... 
200 E. ROBINSON 

ORLANDO, FLORIDA 32801 
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Steel Proves • 
Economical For 

Short Span Bridges 

Tile t" ree~spa " 
State ROllte 7 Bridge 
over lite Delauxrre 
and Hudson 
Railroad tracks 
encompasses end 
SpallS of 41' each 
and a ce"ter Spall of 
73'. It's estimated 
that the concrete 
altemative would 
"ave cost an 
additiollal $100,000 
to ca"slrllel. Photo 
by Peter B. Treiber 

12 1 Modern Steel Construction I July 1991 

After examining 
both material 

and 
construction 
costs, the NY 
DOT opted to 

use steel 
construction on 

fou r recent • 
short span 

bridge projects 

Pour new short span bridges in 
ew York are helping to ex­

plode the mistaken belief con­
crete is less expensive for short 
span bridges. In each instance, the 
New York DOT prepared indepen­
dent, alternate designs in both steel 
and concrete. 

All of the bridges are plate girder 
structures and all use AsTM A588 
weathering steel. While rolled 
beams are less expensive per pound 
of fabricated steel, a plate girder 
uses less steel and as a result can 
sometimes have a lower total cost, 
according to Charles Gorman, P.E., 
structural consultant with Bethle-
hem Steel Corp. "Which costs less 
will depend on the design of the 
bridge and market conditions, so • 
both should be priced ," he added . 
• State Route 7 Bridge over the Del­

aware and Hudson Railway 



• 

• 

• 

tracks a t Duanesburg. Completed 
in October, 1989, this three-span 
structure encompasses end spans 
of 41' each and a center pan of 
73'. Transverse girder spacing is 
9'4". Except for 12' sections cen­
tered over each pier, the top 
flange of the girder is 12" x 414" 
and the bottom flange is 15" x 
414", with a 34" x 11\" web. Because 
the non-composite section over 
the pier acts as a nega tive mo­
ment area, the thickness of both 
the top and bottom flanges in 
that a rea were increased from 41.\" 
to 1". 

o Two County Route 15 bridges 
nea r Odessa, both completed in 
September, 1990. One is a 77' 
span over Beardsley Hollow 
Creek, the other a 73' span over 
McClure Creek, with the bridges 
separated 1,400 from each other. 

Both bridges have top fl anges of 
14" x :W' and bottom fl anges of 
16" x 1 W', with 36" x 71\6" webs. 
Because NY OOT required four 
girders so it can redeck in the fu ­
ture while leaving half the bridge 
in operation, transverse girder 
spacing is only 8'. 

o Broome County Bridge over Page 
Brook in Chenango Valley State 
Park, a 120' span. The simple­
span bridge has a 62" x 1,2" web 
with a top fl ange of 20" x 7J1j". The 
center 70' of the structure has a 
bottom flange of 18" x 11,2", while 
the rest o f the bridge has a bottom 
fl ange of 18" x 414". All of the steel 
was erected in a nine-hour period 
on March 26, 1991. 
Because NY OOT initially saw 

no clear-cut ad vantage to either 
steel or concrete, it issued bids for 
both full-steel and full -concrete al-

Sh'e! was ""porta,,' for tile cunlt'd 
ROllte 15 bridge over McClllre Creek 
heCOIl,"/! of its mllt'fl,,,t {lex/lllllly. wille" 
allowed eot;; Ier acl}lIstmell' . A prestressed 
COllude brtdgt' would /tOll(' /tad 10 have 
ll(,'('" marie wider to IlCcou""odate tire 
Cllrt-If', Weatltermg ~/('eI was -"IJecified for 
all fOllr New York State proJects to 
mi",,,,,u {lit II n' m"mtetla1lce costs. Photo 
by Pdt" B. Trt'/her 
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Tire winning steel 
bid for the two 
COllllty ROllte 15 
bridges UNlS more tha" 
$130,000 less thall the 
lowest concrete bid . 
Pictured !tere ;s the 
ROllte 15 Bridge ouer 
Beardsley Hollow 
Creek, which has a 77' 
Sp" '1. Photo by Peter 
B. Treiber 
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ternatives, including foundations. 
The Broome County Bridge alter­
nates were designed by a consul­
tant, while the other bridges were 
designed in-house. 

"We believe that the alternate 
design program has proved effec­
tive in helping us to hold down 
bridge costs without sacrificing 
safety, load capacity or durability," 
explained Thomas D. Quinn, of NY 
DOT's Preliminary Plan Bridge 
Unit, Structures Design & Con­
struction Division. "On these four 
bridges, we let contractors tell us 
what was the most economical for 
the sites." 

• 

• 

However, it wasn' t simply the 
cost of the superstructure alone 
that made the difference. "Obvi­
ously, our initial cost concern is on 
construction of the bridge itself," 
Quinn said . "But with government • 
today having to keep all costs 
down, we're also interested in life-
cycle costs and we're pleased with 



• 

• 

• 

what we've seen accomplished by 
weathering steel. To date, ew 
York State has built more than 100 
weathering steel bridges, mostly in 
rural areas, and eliminating peri­
odic painting is a definite money 
saver," 

Flexibility also was a factor in 
choosing steel, according to Quinn. 
Where a bridge embodies a curved 
alignment, as with the twin County 
15 bridges, steel has more flexibility 
for adjustment. Prestressed con­
crete units can only be made 
straight, whereas steel girders can 
allow the curve without having to 
widen the bridge. In designing a 
curved bridge, Quinn explained 
that haunch details- the gap be­
tween the bottom of the deck slab 
and the top flange of the girder­
allow for adjustments that can bet­
ter handle the banking of the road­
way. 

A steel bridge also is more 
adaptable when it has to carry util-

£t~" thougl, tht' 
sl«/ drs/gil for tire 
Broome COUllly 
Bridge u", J 7· 
/ollger Ihall tlrr 
prt'Stressed conrrrtt' 
drsIs'" the steel hId 
was $JO,()()() /em",r, 
prmum/y due to 
fnster a"d casu!r 
trrc"o" With steel 
Pholo b.~ Peler B 
TreIber 
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ity lines-water, gas, and sewer 
pipes as well as phone lines. The 
pipes and lines fit conveniently into 
the individual bays between the 
steel girders and are usually carried 
on cross frames and braces in the 
bays. 

Steel's lighter weight superstruc­
ture translates into many cost sav­
ings from foundations to erection. 

Dollars And Sense 
The various contractors on the 

four bridges had specific reasons 

for choosing stee!. 
" ot one contractor of the eight 

bidders ion the State Route 7 
Bridge] even bothered to bid on the 
concrete design, which we estimate 
would have cost $100,000 more. In 
fact, one of the contractors owns a 
sister company that makes precast 
concrete beams and even he bid 
steel," said Mike DiNallo, project 
manager for Schultz Construction, 
Round Lake, NY. 

"We bid steel for dollars-and­
cents reasons," he added . "With the 

steel alternate, one advantage was 
that we were able to use a 45-ton 
crane vs. an 89-to-100 ton rig for 
concrete." In addition to low cost, 
DiNallo said that steel is more eas­
ily repairable and more visible to 
inspection if there is a problem, 
since if there is a problem it doesn't 
have to be taken apart as would 
concrete. If need be, stiffeners and 
cover plates can be attached to 
members to reinforce them and ex­
tend the bridge's service life. 

"Based on the qualities of mate-

•••••••••• iiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiii ....... iiiiiiiiiiiiiiiiiiiiiiilil rial for the steel vs. concrete alter-

I 
nates for items such as foundation 
concrete, rebar, and plhng, we defi­

.. Since we 've been using RAMSTEEl, our 

proposals can include two or three framing 

layout solutions with three or four options each. 

RAMSTfEl has given us the ability to analyze 

and design these systems wrthin a normal 

response time for a request for proposal. 

RAMSTEEl not only provides us 

wrth tremendous design power but 

also the ability to market this power 

at proposal time. 

This marketing advantage has 

been an unexpected benefit 

of RAMSTEEL" 

Rob Culp 
President, Culp and Tanner 

Howdoes RAMSTEEl give you the advantage? 

Simple. Our software allows an engineer to 

design the gravity portion of a structural fran>ng 

system fora buildingffOOf-by·ffOOf! ~ interfaces 

wrth lateral analysis and CAO software to 

provide complete design and information 

presentation capabilities-FAST. 

Your prospective client can see 

your design advantage. Tha(s 

your marketing advantage. 

For more information about 

RAMSTEEl call toll free today. 

1 800726 7789 

5 TEE L 

RAM ANALYSIS INTEGRATED 

STRUCTURAL SOFTWARE 

RAM Analysis 
55 Independence Cr. 
Surte 201 ' Chico 
California 95926 

RAMSTEEl SOFTWARE 
DESIGN ADVANTAGE 

MARKETI NG ADVANTAG E 
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nitely came out ahead by choosing 
the steel design," DiNallo said. 

Cost also was important on the 
other bridges. 

"Our steel bid for the total, two 
bridge [Route 15] project, 
$1,143,048, was $137,166 under the 
lowest concrete bid," explained Pat­
rick Barry, vice president of A.L. 
Blades & Sons, Hornell, NY. "In 
fact, our winning bid was due 
strictly to the economies we could 
come up with by choosing the steel 
alternate. Each material had differ­
ent requirements for just about all 
items. For example, in bearing piles 
alone, the steel version required 
only 1,066 linear feet compared to 
1,681 for concrete." 

On the Broome County Bride, 
the winning steel bid was $30,000 
lower than the next bid, even 
though the 120' steel span was 17' 
longer than the prestressed con­
crete design, according to Wally Di­
Stefano, owner of Harrison & 
Burrowes Bridge Construction, 
Glenmont, NY. "Not only is it eas­
ier and faster to erect steel, we were 
able to use two 90-ton cranes rather 
than the two 15O-ton cranes we 
would have needed for concrete. 
This alone saved us $2,000 on the 
per-day crane rental charge. And 
on a materials cost comparison, we 
saved 15% by going with stee!." 

Fabricator for the Broome 
County and State Route 7 bridges 
was AlS -member High Steel 
Structures, Lancaster, PA, and fab­
ricator for the twin County Route 
15 bridges was AISC-member 
ReynOlds Manufacturing Co., 
Avanmore, PA. 0 

• 

• 

• 





CONVENTION CENTERS 

Rooftop 
Expansion 

An addition to San Francisco's 
renowned Moscone Center will add 

126,000 sq. ft. of exhibit space 

M oscone Center, San 
Francisco's underground 
exhjbition center, was an 

immediate hit with convention­
goers and architectural critics alike 
when it opened in 1981. But as 
many cities have since discovered, 
what was considered spacious a de­
cade ago is often inadequate for 
today's larger conventions. 

In response, San Francisco has 
embarked on an ambitious expan­
sion plan that will add more than 
half-a-million square feet of exhibit 
space, as well as cultural, recre­
ation, hotel, and office space in a 
three-city block development to be 
known as Verba Buena Gardens. 
The first phase of the project 
opened in February 1991 and con­
sisted of a 126,000-sq.-ft. rooftop ex­
pansion within a 9O,OOO-sq.-ft. foot­
print. 

The rooftop addition features a 
spacious lobby, administrative, me­
chanical, and ancillary space, and a 
main hall that can accommodate 
7,000 people. 

The supporting elements of the 
existing underground structure are 
reinforced, prestressed concrete 
paired arches, spaced 90' on centers 
and spanning 275'. The arch-pairs 
are spaced 25' apart, leaving 65' 
spans that are bridged by precast 
concrete single tees spaced 10' on 
center. The roof of the existing 
structure was designed for super­
imposed loads of 300 psf dead load 
and 100 psf live load . 

Although the original under­
ground structu re was designed to 
accommodate vertical expansion, 
weight was still a consideration so 
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a steel frame was the obvious 
choice. But in addition to its relative 
light weight, steel also answered 
other demands of the new construc­
tion . 

Functional requirements in­
cluded the elimination of columns 
within the meeting-room block-an 
area of nearly an acre. Structure 
constraints were introduced by, 
among others, the fact that column 
loads had to be positioned carefully 
along the arches so as not to pro­
duce detrimental loading. And aes­
thetic considerations demanded 
conformity with the entrance to the 
existing building, a distinctive tu­
bular steel truss arrangement. 
Structural engineers on the project 
were Martin, Middlebrook & Asso­
ciates, with subconsultants Faye 
Bernstein & Associates and AGS, all 
of San Francisco. 

The resulting steel structure con­
sists of a series of 12' to 14' deep 
trussed bents supported on eight 
paired columns, which land on the 
existing underground arches. The 
trusses span 155', with an outboard 
column 25' away at either end. The 
reason for the paired columns is be­
cause of the paired arches below. 
"Single columns would have had 
unbalanced loads on those paired 
arches," explained Robert McC­
artney, S.E., a project manager at 
Martin, Middlebrook & Associates. 

The 16 moment resisting box col­
umns have I" to 3"-thick plates for 
flanges and 1 Vl" to 2Vl" plates for 
webs, with 6' -high, lI.!"-thick stif­
fener plates at various locations. 

Earthquake bracing is composed 
of longitudinal and transverse 

A steel frame was tlte obvious choice for 
the rooftop fXPCU1SIOII of Sail FranCISCO's 

Moscolle Cellter bot" becallse of its 1ig"t 
weight and O,e fQst tI..'Jtil which Imlg sptms 
can be crroled. The ex/ublt haJJ strllc/ure 
cOllsists of 12 '- to 14'-dup trllssed bellts 
sllpportt.'d mE eight paired co/u11I"5, with 
the trusses spil""i"8 155'. 0" tire 
perimeter, part of the stmctllre wns left 
exposed, and steel tubes were used iff that 
area to complement the existing entry to 
the CotIUf"tim, cenler. 

Pllotos by Jorge Lee 

• 
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nIt 126,OOO-'lJ.-ft. rooftopadditiollls part ofa largererpallsioll project lI,at will 
t'tl('n'Jlallyadd mort OIDII SOOj)O()-sq.·ft, of exhibIt space. as well as cultural, recreatrotl . 
hotel, mId office space 111 a three-city block development . 

Plloto by Jorge Lee. 

trussed and braced frames that ex­
tend through the skin of the build­
ing to become architectura l ele­
ments. 

Ln order to equalize the new col­
umn loads to prevent differential 
deflections and undesirable second­
ary stresses, the interior column 
bases were left free until approxi­
mately 70% to 80% of the dead load 
was in place. The interior column 
base plates were then bolted and 
grouted, and, as the remaining dead 
load was applied, the paired col­
umns were subject to a couple, 
shifting load from the exterior to the 
interior columns. 

Interestingly, the interior col­
umns were in this state of suspen­
sion when the Lorna Prieta Earth­
quake hit on October 17, 1989. The 
quake caused the columns to move 
drastically up-and-down, as well as 
to swing laterally. Construction per­
sonnel at the site during the earth­
quake described seeing a wave of 
about l' travel across the roof of the 
original Moscone Center. 

As a result , several base te an-

THIS IS WHAT IT TAKES TO BE 
A BOLT MANUFACTURER IN THE 19905: 

~ 
~ 

r::\ 
':::J 

.-325 .425 0\-307 ~. 

ryp. 1 Type , 

Registered Head Markings on ali structural and machine bolts 
from 'AI" to 3" diameter. ali lengths 

........... 
Special Products from '12" to 3" diameter 

• U.S. made steel 
• Wide-range manufacturing 

capabilities 

• Weathering steel: CORTEN X 
• Guaranteed full traceability 

• In-house lab testing 

• Certification 

ST. LOUIS SCREW & BOLT COMPANY SINCE 
1887 

6901 N. Broadway/St. Louis, MO 63147/(314) 389-7500 

FAX, (314) 389-7510 
Toll Free, 1-800-237-7059 
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chor bolts were sheared off and the 
base plates contacted and bounced 
off concrete slab elements outside 
the depressions provided for the 
base plates. However, the columns 
settled back in place within a half 
inch of their original position. Dam­
age was essentially nonexistent ex­
cept for the r('-welding of a few 
new anchor bolts, and no construc­
tion time was lost. Contractor on 
the project was Amoroso-Apersey 
and con truetion manager was 
Turner onstruetion Co. Project ar­
chitects were Gensler & Associates 
and DMJM Architects. 

Lobby Structure 
The main lobby is a three-story 

structure with a series of setbacks. 
At each setback is a landscaped ter­
race. The top floor is mechanical 
space, the second level is adminis­
trative/office space, and the 
ground floor is a large lobby area 
with a 32' -high ceiling. The lobby is 
separated from the meeting hall 
with a seismic joint. The separation 
varies (rom 5" at the roof to merely 

TIle addlliollllSl'd approxllllalely 6.600 lOllS of slrllclllral sled, 1IIc/lldlllg P'I"'s III 
diameter..; up to 24 .. , 6' -deep built-up 1,late girders. bUIlt-up box colu"", ... 20" Wide and 
28" to 45 " drep, wide fla"8M structural SIUlpe5 and structural tubes. 

Pholo by Jorge Lee. 

. t's good to have a choice . .. 

Choose Experience 

o Ueta,hng expert,se • Computer expertise 

• Eng-meering expertise • Service expertise 

Choose Solutions to 

• MaSSive design revisions 

o Fast track jobs 

• Connection design responsibility 

• Heavily architectural jobs 

• Necessary shop optimization 

Choose Variety 

• 

o Beams & Columns 0 Ladder Systems o Pan and Grating tairs 

• Connection Ucsign • Bracing o Shop Management Reports 

• Template. • Plate Work o Girt Wall. and Uoor Frames 

it's GREAT to make the right one! 
Make the profitable choice in Automated Detailing ... choose PDS 

~ ~I~.,-g-"'-M-.I~I<-'~I"-"~'h-~-,,-,~.I~"-'--~I'~H~HI~\~\-"'~"-"-"~R~",-"~I'~'-"'~"~'~"~I~h-,-,u-'-"~II,-~'~'~:\7~"~"~.I--W (h l~l ) .H I 1117 :\ (XIH» :Hh-llitH, 

Moo('rn Steel on~lructlon July 1~1 / 21 



r 

THE GEOAGE ,.. MOSCONE 
COHVfJ\ITroN CfNTEIt ItOOFTM EXPANSION 

SICil tubes were used all tilt perimeter of n,e structll't where the steel frame was left 
exposed. (green portion of upper diagram). aile side of the lobby/met/mg rOOm st,uclurf 
(bottom) was stepped to allow the addiflo" of decoratit~ plmaers mId to break lip the 
tJlsllal mass of n,e buildm8' 
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having offset columns at the main 
floor. 

Most of the lobby structure is a 
braced frame with conventional 
wide flange beam and column 
construction. The exception is in 
the actual lobby area, which 
needed to be column-free. 

"The architect required a big 
open space, but we also needed to 
support the terraced planters with­
out having any columns coming 
down in that area," explained Mc­
Cartney. The solution was to use 
two 6' -deep bent plate girders run­
ning transverse to the length of the 
building and spanning between 
them with trusses. "The bent plate 
girders come off the floor 10' and 
then bend 45198." The trusses span 
65' and are primarily to support 
the terraced planters. 

• 

Architectural Expression 
The entrance lobby to the origi­

nal Moscone Center-which was 
the only portion of the structure 
visible from the exterior-was de­
signed with distinctive tubular ele­
ments. To help the addition blend 
with the existing structure, tubes • 
were used for all of the exposed 
trusses. Therefore, the joints and 
welding were carefully detailed for 
controlled architectural expression. 
Trus members are large diameter 
steel pipes connected with circular 
gusset plates. Because of their im-
mense size, the trusses were shop 
fabricated, shipped in parts, and 
then field-welded and bolted in 
place. All of the exposed architec-
tural truss work is fireproofed 
using Albiclad 800, a weather-
proof, intumescent cooting that ex-
pands into a protective foam on 
exposure to fire. 

The trusses that are not exposed 
are conventional wide flange con­
struction. 

Approximately 4,400 pieces of 
A36, A572 Grade SO, A53 and ASOO 
Grade B steel totalling 6,600 tons 
were used. The pieces included 
wide-flange shapes, structural 
tubes, pipes in diameters to 24", 6'­
deep built-up plate girders, and 
built-up box columns 20" wide and • 
28" to 45" deep. Structura l steel 
fabricator was Al -member Ila-
vens Steel Co., Kansas City. 0 
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CONVENTION CENTERS 

Expansion Creates 
New L.A. Hotspot 

More than 
doubling the size 

of L.A.'s 
convention 

center is 
attracting the 
attention of 

meeting planners 

Los Angeles' convention cen­
ter has always been an al­
most nondescript building in 

a questionable pa rt of town. But 
just as new office construction 
creeping down Figueroa Street is 
rejuvenating the neighborhood, a 
giant expansion is enlivening the 
convention center. 

The $390 million expansion will 
more than double the size of the 
existing center, from 1.5 million sq. 
ft. to 4 million sq. ft. Included is 
346,000 sq. ft. of exhibit halls, 
86,000 sq. ft . of meeting rooms, 
2,800 parking spaces, and two new 
spectacular lobbies. When com­
plete, it will be the one of the 10 
largest convention centers in the 
United States. In addition to the 
center, there also is a proposal for a 
1,200-room hotel across the street. 
Economists are pred icting that the 
enlarged center will inject $504 
million annually into the local 
economy th rough direct and indi­
rect jobs / services, hotel rooms and 
sales taxes by 1995. 

Exposed Structure 
The most dramatic portion of 

the expanded convention center is 
the 155'-high South Lobby. The en­
trance pavilion fea tures a three-di­
mensional array of exposed steel 

A $390 milliml txptHlsio/l of till' Los Angeles emrw lliion Center WIll not Dilly more 
tha" double the size of 'lte £'x;sl;I/8 facility bll t will also provide n lively m:welltrat/Ct' 
(model pltotograph by Na t/lalliel Lieberman), The addition ;s coll ueeted to the old eetlter 
by a concourse 1t!t~1 that crosses over a major street . And, befitting a facility ;', L.A ., tlte 
t tlllre conventIon center is surrounded by streets mId free'ways. 
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The exterior of 'he center is curved to dimi"isit its ot~nohelm;"g bulk. The 
coflstructimf photograph was taken 0 11 May 1, 1991. 
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tubes clad with a glass curtainwall 
with pavilions distinctively illumi­
nated at night to emphasize the 
drama of the exposed steel struc­
ture, 

"We had to blend the old struc­
ture with the new, so we created 
new lobbies to connect the spaces," 
said Ki Suh Park, FAJA, managing 
partner with Gruen Associates, Los 
Angeles, and project director of the 
architectural team that consisted of 
Gruen and Pei Cobb Freed & Part­
ners, ew York City. 

Night Beacon 
"The lobby provides the entry 

with excitement. At night, it will be 
lit and will provide a beacon iden­
tifying the convention center from 

• 

• 

the nearby Santa Monica and Har- • 
bor Freeways:' Also, Park ex­
plained , the lobby has multiple lev-
els that provide direct access to the 



• 

• 
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various levels of the convention I 

center. 
"All of the welded tubes are 12" 

in diameter to create a completely 
uniform design," explained Robert 
M. Barker, S.E., project manager, I 
with John A. Martin & Associates, 
Los Angeles, the project's structural 
engineer. However, because of 
varying load conditions, some of 
the tubes were designed with thic­
ker walls. 

Also, in several locations where 
long spans were required the engi­
neer designed double tubes con­
nected with perpendicular tubular 
spacers. "It was similar in design to I 
a truss," Barker 5<1id. 

Unusual Configuration 
The engineering was compli­

cated by the lobby's unusual de- I 

sign. One side of the structure is 
circular, while on the other side it 
connects to a rectangular shape. In 
addition, the base of the structure 
flares out, resulting in sloping 
members. lilt's a three-dimensional 
nightmare to visualize this space, 
especially for the fabricator,'" 
Barker said. "And it was very hard I 
to keep track of how the stresses 
were distributed,lI 

Erector on the job was A1SC­
member American Bridge Co. Con­
tractor on the project is a joint ven­
ture of George Hyman 
Construction Co. and M.A. Mortin­
son Co. 

One end of the lobby connects to 
a meeting room area that spans a 
major city street. The lower level of 
this area has concrete shear walls, I 
while the upper story is steel 
framed. "Steel was essential for the 
upper floor where there are large 
meeting rooms," Barker said. How­
ever, beeau e space was very tight, 
portions of the second-story of the 
meeting room bridge were de­
signed using one-story-high trusses 
with the bottom chord supporting 
the floor and the top chord sup­
porting the roof. 

On the opposite side of the meet­
ing rOOm concourse is the new 
West Lobby, which was created to 
serve the existing exhibit halls. It is 
similar in design to the South 
Lobby with its exposed steel tubes, 
but is conSiderably smaller. 
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The roof of ti,e giant exhibit hall is supported mr a series of trusses, wluch m tum s;1 
01/ steel "tree" colrwms. The columns are Imillllll ill to a cruciform slmpe and col/sis f of 

j ,our 14 " wide flmlge shapes welded together around a 16 "-square central tube. 

The new West Lobby is sepa· "Since we designed a steel roof, it 
rated from the existing convention was only logical to use steel col· 
center with expansion joints. A umns," Barker said. "Also, forming 
metal plate was installed to span concrete columns of the needed 
between the existing slab and the size in that location would have 
new slab. The plate is anchored On been difficu lt." 
one side and is allowed to slide on The exhibit hall 's lateral system 
the other. is a braced frame. The 60' ·high 

Exhibit Hall 
The roof of the giant exhibit hall 

is supported on a series of trusses, 
which in tum sit on steel "tree" col· 
umns. 

Each column supports a pair of 
20' ·deep transverse primary trusses 
and a pair of 20'·deep longitudinal 
secondary trusses. The transverse 
trusses span 240' and the longitudi. 
nal trusses span either 60' or 120' . 
In addition, there are 10'·d eep Ion· 
gitudinal second ary trusses at 30' 
on center spanning either 60' Or 
120' between the transverse pri· 
mary trusses. Between these shal· 
lower secondary trusses are 14"· 
deep rolled wide flange roof 
purlins at 10' on center. 

"The steel columns are built up 
into a cruciform shape," explained 
Barker. They consist of four 14" 
wide flange shapes welded to· 
gether around a 16"·square cen tral 
tube. To provide fireproofing the 
columns were encased in concrete. 

frame consists of a series of 20'· 
high segments. In 22 loca tions 
along the perimeter, each of the 
segments is braced , for a total of 66 
chevron frames. In addition, brae· 
ing was provided in some interior 
area where it wou ldn't interfere 
with egress-such as between the 
exhibit space and the end of the 
hall, which is devoted to conces· 
sion stands, restrooms, storage and 
mechanical rooms. 

The connections are a combina­
tion of welding and bolting. The 
design allowed for slip joints be· 
tween the trusses and columns so 
there was an opportunity to erect 
some of the members without 
built·in stresses. "Until the roof 
was in place, the steel members 
were exposed to sunlight and tern· 
perature variances that could cause 
slight changes in dimensions. We 
provided slip joints to allow the 
structure to breath unti l the roof 
was on to shield the steel from the 
sun," Barker said. 

• 
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Each colun", sIIIIIJcJrts a ,)(lIT of 20' -dCl'P traust't'rse ""mary trusses mrd a ~Jtrlr of 
20' -(1eep lotJsltudmal scctmdarv trw;.5('~ 

The exhibit hall floor is a con­
crete waffle slab designed for loads 
of 350 Ibs./sq. fl. Below the exhibit 
hall are two basement levels with a 
column grid of 30' on center. The 
basement levels are used for park­
ing, though one of the levels has a 
27' -high ceiling and is designed to 
be able to be renovated into addi­
honal exhibit space if needed . 

The columns that are directly be­
neath the exhibit hall columns are 
steel, while the in-fill columns are 
concrete. 

All of the steel framing and roof 
decking were erected first, and then 
the additional concrete columns 
were added later, when the floor 
slabs were poured . "That way we 
could build the concrete portion in 
the shade and control shrinkage," 
Barker explained. Ilowever, be­
cause the steel columns extended 
87' up in the air without a lateral 
lOt.ld resisting system in place, an 
elaborate temporary bracing system 
was required . "Doing all of the steel 
work first was more of a time .. w­
mgs than a cost savings, though it 
also helped the quality of the con­
crete work." 

Architectural EmphasiS 
"The exterior of the center is 

curved to diminish the overwhelm-

ing bulk of the structure," ex­
plained Park. Ilowever, since the 
designers wanted a rectangular 
hall, the curved space was devoted 
to non-exhibit use. 

To further visually break the 
bulk of the structure, each truck 
dock is covered with a canopy. 
"The canopies not only protect 
trucks from the weather, but also 
provide architectural interest," 
Park said . "They give a stTOng con­
trast in terms of shade and 
shadow." The canopies are sup­
ported off of the building's col­
umns with diagonal steel tubes. 

Additional architectural interest 
is provided in both lobbie& 
through the use of custom art­
work. In the South Lobby, the ter­
rauo floor includes an expa nsive 
Illap of the Pacific Rim, while the 
West Lobby floor includes a map 
of the galaxy. Granite panels along 
the major public concourse will 
depict the development of nature 
and human culture. And a large 
overhead sculptural piece using 
light refracting materials has also 
been commissioned for the con­
course. 

Oustide of the main entrance on 
Figuero.1 Street will be a five-acre 
open plaLa highlighted by 40 palm 
trees. D 
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INSTITUTIONS 
AUDITORIUMS 
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CONVENTION CENTERS 

Denver required a 
state-of-the-art 

convention center 
to be completed 

less than two 
years after 

design began 

28 1 Modern Steel Construction I July 1991 

After a decade o( public de­
bate and political wran­
gling, the City o( Denver in 

1987 was finally on the verge o( 
signing an agreement with a local 
developer (or the construction o( a 
new convention center. However, 
because the city was short of capi­
tal, it had to turn to the State for 
funding. And the state would only 
provide the needed additional $36 
million on the condition that Den­
ver would agree to an impartial 
site review. 

Seizing a golden opportunity, 
Denver initiated a design / build 

competition. E.1ch o( the five en­
tries was scnltinized carefu lly by a 
12-member panel from the Urban 
Land Institute, the impartial voice 
that would make the final decision. 
The team consisting o( David 
French, developer; C.W. Fentress 
and Associates, P. ., architect; and 
Hensel Phelps, contractor, was cho­
sen (or the approximately one mil­
Iion-sq.-ft. , six City-block develop­
ment. 

The proposa l was chosen both 
(or its location near the heart of the 
urban core and most major down­
town hotels as well as (or its fulfill-

• 



• 

• 

• 

ment of a laund ry list of qualifica­
tions, from land acquisition to pub­
lic access. rucial to the decision 
was the opportunity to help revi­
tali 7c Denver's downtown. 

Time And Money 
The city wa nted to maximize its 

investment by build ing a conven­
tion center that was flexible, easy to 
manage, and could be completed 
in only 24 months. Since many con­
vention centers ta ke nearly two 
years to design alone, the city 
served notice that it wa nted the 
project on a fa st timetable. 

And while scheduling was very 
important, it wasn' t the only con­
sideration. The cost of the project 
had to be held to $126 million. De­
d ucti ng the price of the land , fi­
nancing costs and fees, left only 
about $77 mill ion for construction, 
o r about $82/sq. ft. This makes the 
Denver Convention Center one of 
the lowest priced per sq. ft. new 
convention centers in the country. 
By comparison, San Diego's con­
vention center cost about $130/sq. 
ft. , while San Francisco's cost 
$202/sq. ft. , according to the archi­
tect. 

Tilt' $126 ttl/111m' De/nll'r Coml('ulw" 
Crllter 1I,e/III!'" J()(),O()(J->q ft of exlllb,t 
",,(lCt all tht> ~co"d Inlf!l. n,t! exlub,' "IIOU 

.. ,t" all top of n large ballroom and b 

""1111Or1t.'d by .'>t"tIf1l Jumbo lrus~, L'I1d, 
12'-6" drrpalld 150' /Ollg , Wltlr tire 
heatJlt'sl weigJIU'g 135 lOllS . OpptNte pagt' 
plroto by Nick Merrick of Heldricl, 
B/essJIIg. 

Before sta rting deSign, discus­
sions were held with more than 40 
user groups. These discussions re­
vealed that the users' fi rst prio rity 
was the ability to set up and brea k 
down exhibits quickly and easily. 
They also wanted a user-friendly 
center in w hich exhibit halls and 
meeting rooms were accessible and 
flexible. 

Flexible Design 
The 970,000-sq.-ft. center was 

designed with a lobby and meeting 
halls on the ground level and 
300,000 sq. ft. of ex hibit space on 
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Dile to the SIze of the jllmbo-slZed ballroom trusses, tlley wert' brollg/lt to ti,e site III 
three sectIons, ead, approxm,ately 50' long. Tile ballroom trusses were spliced together at! 
Ihe groill/d. Aim" Ihe ballroolll are lypical90' x 90' exhibil hall roof 51rueilire bays. 

Aa 
r;n- Ax.,DIII'. 

SDS/2 assures fitting 
solutions again and again. 

Call Design Data -
1-800-443-0782, It 's time. 

Deslan Dila 
Steel 

odule 

Control 

the second level. The upper level 
can be utilized as one contiguous 
space or can be divided into halves 
or thirds. Since 80% of U.s. con­
ventions require less than 100,000 
sq. ft . of exhibit space, the divisibil­
ity of the second floor is very valu­
able since up to three conven­
tions-in various stages--can be 
handled simultaneously. 

In addition, the center features 
completely separate and distinct 
main-level entrance and registra­
tion areas for each of the divided 
halls, which eliminates a lot of pa­
tential confusion and crowding 
when simultaneous conventions 
are held . 

The project also includes a 
35,000-sq.-ft. ballroom, 46 meeting 
rooms totaling 65,000 sq. ft., and 
food service that can accommodate 
a sit-down dinner for 3,000 guests 
in the ballroom. To ease access, the 
center has 27 covered load ing 
docks and three ramps that allow 
trucks to drive directly onto each 
exhibit hall floor (350 psf live 

1-8011-443-1J782 
402-taH278 

• 



• 

• 

• 

load). 
Even the restrooms were de­

signed for flexibility. The facilities 
feature 50~ more fixtures than rl~ 
quired by cod", and can be modi­
fied through the use of movable 
partitions to accommodate either a 
primarily male or female conven­
hon aud ience. 

Fast-Track Schedule 
To complete construction in two 

years, the project was placed on a 
fast-track schedule. Construction 
documents were produced from 
March to September 1988, while 
bid packages were sent out from 
May 1988 through January 198Q. 
The structurill engineer, Mar­
tin / Martin onsulting Engineer", 
Denver, began construction docu­
ments in March 19 , construction 
began in June, and the project was 
completed in April 1990. In total, 
six bid packages were sent out, in­
cluding packages for the founda­
tion, superstructure, exterior clad­
ding, and mechanical systems. Two 

Tilt' ",li;1rt C01t~trllctlm, sd,ctlulc "'fUltiatt>,1 til,' t''''flitm (J/ {mt' If" .... rlC.'f uwJ... u. .. ",X 
two crelL'S, raell tru'Os took two days to fIeld "'P"fl' tON('II/(" ami mwtl"" SIl hours for two 
crnnes to hoist mto place. 

I.C.B.O. Listed 
. . d A325 and A490 

Full range of certlfl~ te complement of 
bolts and camp e . din "Tone" 

tools for installation, I~~~ 66LC high 
tools and the nedw swivel head tool . 

spee , '1 ble 
Import an 

NEWEST OF 
FULL LINE 
OF LIGHT 
WEIGHT 
TOOLS 

d domestic bolts aval a . 

IIRIBTO": MACHINE COMPANY 

Construction Fastener 
Systems Division 

19844 Quiroz Co\Jr1, Walnul , CA 91789 • 714·598·8601 
800·798·9321 

Fax 714·598·5493 
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other engineering firms also were 
involved as subcontractors on the 
project: Richard Weingardt Con­
sultants, Inc., and HS Engineering, 
both of Denver. 

The lower level was designed 
partially as a concrete structure 
and partially as a steel structure, 
while the upper level's superstruc­
ture was entirely constructed of 
steel. 

Steel Ballroom 
The greatest challenge for the 

architect and engineer was the 
structure's first floor ballroom, a 
ISO' x 240' steel-framed space. 

Because the ballroom required a 
30' -high ceiling, its floor was re­
cessed 15' below grade so that the 
top of the steel trusses supporting 
the exhibit floor above would align 
with the rest of the first floor's 
framing. And because of the large 
clear spans required, steel was the 
obvious choice. 

The ballroom ceiling is designed 
to serve a variety of functions 

PORTABLE 

with 
W.A. Whitney's 
Portable 
Presses 

A. 
W 
H 
I 
T 
N 
E 
Y 

Punching is one of the least expensive ways of making holes in 
structurals. When using WA. Whitney's Portable Presses, you save 
time and expense when punching wide flange beams, columns, 
channel iron, angle iron, I-beams, plate and other materials. 

• Portable-Take press to work site 
• Saves Time-Reduce material handling 
• Powerful- Punch up to 3" diameter holes 

WA. Whitney offers portable presses with punching power from 
20 tons through 250 tons. Talk to your WA. Whitney distributor. 
Call or write today for our portable press catalog. 

r:l1'N WA.WHITNEY I a!:I fST£RlIN[ CO M P AN Y 

W.A. Whitney Corp. 
650 Race Street 
P.O. Box 1206 
Rockford , Illinois 61105·1206 
(815) 964-6771 Fax: (815) 964-3175 
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while carrying a tremendous load: 
• Above the ballroom ceiling is 

the floor of Exhibit Hall A, 
which was designed for loads of 
350 psf-approximately five 
times greater than a standard of­
fice building. To accom modate 
this requirement, the floor sys­
tem is constructed of composite 
steel beams, 2" metal deck, and 
7111" of concrete-a total weight 
of 60 psf. 

• In addition, the performance re­
quirement for the floor of the ex­
hibit hall over the ballroom de­
manded that it have no excessive 
deflections. The exhibit hall floor 
also carries the load of two roof 
columns, transferring the addi­
tional weight to the ballroom 
ceiling. 

• An added weight consideration 
is from three lines of 30' -high 
acoustical folding partitions that 
hang from the ballroom ceiling. 

• Because noise control is crucial, 
an acoustical barrier was in­
stalled between the exhibit floor 
and the ballroom. 

Jumbo Chord Members 
Steel framing provided the so­

lution to all of the ceiling's prob­
lems. Seven jumbo, high-compres­
sion/ tension chord members, size 
Wl4 x 665, were used. 

Each truss was 12'-6" deep x 
ISO' long, with the heaviest weigh­
ing 135 tons. Steel fabricator was 
AlSC-member Zimmerman Met­
als, Inc., and erector was LPR Con­
struction Co. 

To facilitate transportation, the 
chord members were shop welded 
in three sections, each approxi­
mately SO' long, and field bolted 
with splice joints and 111.!"-diame­
ter boIts. Each splice jOint con­
sisted of 100 10"-long A325 high­
strength field bolts. To ensure 
against counterfeits, random sam­
ples of boIts, nuts and washers 
were subjected to independent lab 
testing. 

The design called for a 2" cam­
ber in the chord members. Unfor­
tunately, due to the short allow­
able construction time, the field 
bolting had to be scheduled for 
January, when Colorado's temper­
ature can easily range from arctic 

• 
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to balmy in one day. To control the 
steel's changes due to temperature, 
as well as to keep the accuracy of 
the camber, holes were reamed on 
site. 

The Ught schedule demanded 
the erection of one truss per week. 
Using two crews, each truss took 
two days to field splice together 
and another six hours fOT two 
cranes to hoist into place. The cross 
trusses, usually nominal bracing 
fill, were designed as structural 
trusses, allowing the structure to 
work in two directions. Total truss 
weight is 1,000 tons, with the total 
ballroom framing weighing 1,200 
tons. 

Second-Floor Exhibit Hall 

Steel was the logical choice for 
the roof-framing above the second 
floor both because of its relative 
light weight and its size availabilit­
ies, according to Charles Keyes, 
P.E., S.E., a principal with Mar­
tin / Martin. 

''The exhibit hall ceiling is SO' 

ECOM SESTM 
Structural Expert Series 

+ Written by Practicing 
Engineers 

+ Over 1,700 Installations 
+ 17 Years Experience 

20 and 3D Frame Analysis 
Steel Beam/Column Design 
Composite Steel Design 
Concrete Design 
ASD 9th Edition + LRFD 1 st 
Edition codes are available 

For a FREE Demo set 
call 414-354-0243 

ECOM Associates, Inc. 
8634 W. Brown Deer Rd. 
Milwaukee, WI 53224 

high, and it would be difficult to 
cast 50' columns above the exhibit 
floor," Keyes explained. "Also, 
concrete columns would have been 
very heavy. It wouldn' t matter 
when the columns are directly over 
the first floor columns, but it 
would have posed a problem over 
the trusses." 

Base plates and anchor bolts 
were used where the second-level 
steel columns connected to first­
floor concrete columns. "Anchor 
bolts were cast into the concrete 
columns, the base plates were at­
tached, and the concrete topping 
was poured over the base plate," 
Keyes said. 

The steel columns were attached 
to the first-floor trusses usi ng 
scated connections for erection and 
A325 high-strength bolts. 

The project was completed on 
schedule, and the first convention 
was held in July 1990. Bookings 
have exceeded expectations and 
some reservations have already 
been booked into the next decade. 

TI" 35,00Q·sq.· / ",,/Iroolll" n 150' x 
240' steel-framt'd sparr WIth a" rlalJOratt 
(fi lIP/g. P/,o/" by NIck M,'mckof Herdrrcll 
Rlessi"8 
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AISC has given 
its seal of approval 
~o only one business 
Insurance program. 

The American Institute of Steel Construction has 
given its seal of approval to the business insurance 
program from the C A Insurance Companies. The 
reason is our proven ability to respond to the 
specialized insurance needs you have because of 
the specialized nature of the work you do. 

This business insurance program provides a 
comprehensive package that can meet virtually all 
your business insurance needs, including com­
mercial property, commercial liabili ty, commercial 
auto, workers' compensation and commercial 
umbrella. The program also offers you the oppor-

tunity to be eligible for a safety group dividend· 
based on th efficient control of losses. 

With the program's comprehensive approach 
to coverage- plus specialized loss control serv­
ices and responsive claims handling - you can be 
assured of receiving the best value an association­
endorsed program can offer. You can be confident 
about the stability of your program, too. It's backed 
by the experience and financial strength of one of 
the nation's largest and rno t respected insurance 
organizations. 

For more information, call 1-8()()'CNA624 1. 
'Satety group dMdends. avallab6e 11'1 most stales. are dedared by ~ Board of [)reaors and cannot be guaranteed 

CNA 
For Alii he COl1lmilmenb You Makt-." 

The CNA Insurance Companies undefwritlog CAM programs will vary accorcfing to !he CCM!f8ge These companies inClude TransportalJOO Insurance Company, 
varley Fotge In5Uf8JlC8 Compan't eonllnental Casualty Company, NatiOnal Are Insurance Company 01 Har1fo(d, American Casualty Company 01 Reachng, Peonsylwna8 

or Transcontinental Insurance Companv CNA~, ChlCllgo.IL 60685 
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Economical Upgrading 
Of Vintage Buildings 

Two east coast projects illustrate different techniques in 
the structural rehabilitation of existing buildings 

By Charl es H. Thornton, Ph.D., P.E., Jagdish Prasad, P.E., Robert P. DeScenza, P.E., and Joseph V. Lieber, P.E. 

(Tllis IS tile secolld of two articles by 
tile alltllors all til" wID""tioll of bllild­
ings. Tile first article appeared all 
pages 35-39 of tile /ulle issue of Mod­
em Steel Construction.) 

"They just don't build 'em 
like they used to" 
should be the motto o( 

every structural engineer involved 
with renovating older "vintage" 
buildings. 

Because restricted space, lim­
ited access, and, in occupied build­
ings, a need to perform work dur­
ing oH-hours can make reinforcing 
an existing building very expen­
sive and time consuming engi­
neers must try to minimize or 
avoid reinforcement. Fortunately, 
the structural quality of older 
buildings oft n means that major 
changes in building use, load path 
or gross square footage can be ac­
commodated with only minor 
changes to the structural frame-if 
the structural engineer under­
stands how to discover the "hid­
den" capacity o( the structure. 

Structural Clues 
There are six clues to this trea­

sure hunt: as-built drawings, 
changes in design method, 
changes in live load red uction, 
changes in use, load swaps, and 
choice of strengthening method . 

As-built drawings can be ex­
tremely useful. However, even if 
these documents are available, 
some probes should be perfomled 
in the areas to be upgraded or 
modified to confirm that the draw­
ings represent actual conditions. 
Also, the engineer must carefully 
inspect the condition o( represen-

A new ceutral re/rigfratioll pin,,' was 
installed jn New York's GE Builid"S' 

tative structural elements (or corro­
sion, cracks or deterioration. Once 
structural condition is known, ca­
pacity o( members and connections 
can be directly eva luated. 

Building codes are continually 
changing, and usually the changes 
are liberal. For example, when 
designing steel beams in the 19305 
through 1950s, some codes limited 
allowable bending stress to 60'* o( 
material yield stress. urrent al­
lowable stress design (A D) uses 
most compact steel members at 
66'1< of yield stress. This 10% in­
crease in member bending capaci­
ties can mean conSiderably more 
live load capaCity. 

Other changes in design meth­
odologies also may provide reserve 
strength. omposite design can 

sometimes be used to advantage. 
Load and Resistance Factor Design 
(LRFDl has been adopted by many 
localities and may provide excess 
live load capacity in existmg steel 
structures. 

Building code changes also in­
cluded live load reductions. Early 
building codes did not allow (or 
live load reduction, SO usmg this 
provision now can add capacity to 
girders and columns. 

(For a more in-depth discussion 
o( changes since the tum-o(-the­
century, see pages 35-39 in the 
June issue). 

When existing drawings are 
available and an itemued list has 
been prepared , a careful review of 
existing Io.lds may discover re­
serve capacity. This could be un­
used capacity, or it could involve a 
"load swap" o( new loads (or old . 

During a recent renovation proj­
ect, the original structural draw­
ings indicated an allowance for 
heavy ornamental plaster below a 
structural slab. A check o( (raming 
members indicated that this allow­
ance was indeed designed (or, and 
the plaster was actually present. By 
removing this plaster and replac­
ing it with a light-weight sus­
pended ceiling, this recovered ca­
pacity could be utilized to avoid 
costly strengthening. Remember, 
though, that when removing any 
porti n o( an original design, the 
architect and engineer must con­
sider the effect on the fire resis­
tance rating o( the structure. 

-

Case Study One: Central 
Refrigeration Plant 

A new state-o(-the-art computer 
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1 Add on lor Airmarl 1 

L ___ ~t~nclos~ __ ::.1 
STEEL DECK INSTITUTE, INC. 
PO BOX9506.CANTQN,OHIQ44711 • (216)493-7886 
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controlled central refri geration 
plant has been installed in the GE 
Building (formerly the RCA Build­
ing). This 70-story building was 
constructed in the 1930s and is the 
centerpiece of ew York City's 
Rockefeller Center. 

Braced-steel frame 
The structural system consists 

of a braced steel frame with 
formed concrete floors, and the 
floor beams are encased in con­
crete with the slabs. Typically, 
there is cinder fill and cement fin-

ish above the structural slabs. The 
building is clad in limestone for its 
full height. 

The new plant cools large por­
tions of the structure, including the 

,world renowned Rainbow Room 
at the top of the GE Build ing. Pro­
vision for 18,000 cooling tons of 
new refrigeration equipment is lo­
cated within the build ing 60' 
below street level. ew pumps 
and eight new transformers and 
associated switch gear also were 
installed . A permanent access 
shaft, 50' deep and 14' x 16' in 
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In liell of adding Wls 10 the bottom Df existing beams III the sIIb-basement level. an 
imlovalipt strengtheni"g approoch was developed. 

plan. was created through an adja­
cent sidewalk for construction de­
bris removal and equipment instal­
lation. A central computerized 
control station monitors electrical, 
mechanical and HV AC systems. in­
cluding demand and production 
and allows for totall)! automated 
operation. 

Locating Equipment 
The first issue addressed was the 

location of all major pieces of new 
machinery. The four heaviest ma­
chines. each with an operating 
weight of 200.000 Ibs .• had to be on 
grade. Due to the height of the 
equipment. a two story high space 
was created by removing approxi­
mately 3,500 sq. ft. of slab and floor 
framing at the level above. 

However, removal of the floor 
area left several columns unbraced 
at this level. These wide flange col­
umns were reinforced with weld­
ing steel plates across the flange 
tips. creating box columns that 
work unbraced for the two-story 
height. 

Two additional refrigeration ma­
chines. each weighing 52.000 Ibs .• 
did not fit on grade. To support 
these machines on a framed level. 
existing beams were strengthened 
with wr sections and new filler 
beams were added. 

Thorough record keeping by 
Rockefeller Center Management 
Corp. (RCMC). the managing 
agents of the complex. meant sub­
stantial savings in reinforcement at 
the connections. Drawing encom-

pas ing 50 years of modifications 
to the building were preserved. in­
cluding original tracings of shop 
and erection drawings. 

By first probing the existing 
structure to determine that the 
drawings were indeed accurate, 
and then analyzing the drawings 
and finding the code required stan­
dard connections in effect when 
the building was built. the number 
of connections requiring reinforce­
ment was significantly reduced, re­
sulting in both cost and time sav­
ings. 

Likewise. by increasing the al­
lowable bending stress in some 
steel members from 0.6Fy to 
O.66Fy• we were able to reduce 
and /or eliminate some beam rein­
forcement. 

The sub-basement level. about 
30' above the lowest basement 
level, now houses six new trans­
formers and associated switch 
gear. The new loads exceeded the 
capacity of existing construction. 
so reinforcement was required . In 
lieu of adding WTs to the bottom 
of existing beams, a more innova­
tive approach was developed . 

The existing construction was a 
structural slab. 3" of cinder fill and 
I" of cement finish. The fill and fin ­
ish were removed . The girders 
were nush with the top of the exist­
ing slab and the filler beams were 
set down I " into the structural slab. 
so loea I remova I of concrete was 
sufficient to expose the top nanges. 
Removal was done carefully to 
avoid damaging the welded wire 

ARKANSAS 
SAVES YOU 

TIME 
LABOR 
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WITH WFBEAM 
CUSTOM SERVICES: 
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AA o 0 
$fORAGE. TRANS-SHtP 

ARKANSAS STEEL PROCESSING. INC 
ARMOREl. AR 72310 

A FUll-5ERVlCE StRUCTlJRAL 
STEEL PROCESSING CENTER 
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mesh in the existing slab. 
Studs were welded to the tops 

of the filler beams and girders. 
After stud welding, the top surface 
of the structural slab was rough­
ened, a bonding agent applied, 
and a new 4"-thick reinforced con­
crete slab was cast. The new slab 
has the strength required to sup­
port the new equipment loads, 
while acting compositely with the 
existing steel beams and girders to 
increase their capacity. Thls up­
grading eliminated the need for 
additional filler beams and sub­
stantially reduced the number of 
WTs needed to strengthen the steel 
gridwork. 

While a lot of work at first 
glance, the new slab reduced the 
amount of expensive rigging and 
welding of steel 30' in the air. Also, 
since the existing floor construc­
tion is encased in concrete, the re­
moval and replacement of encase­
ment was avoided. Since a 
majority of the upgrading work oc­
curred above the existing struc­
tural slab, installation of refrigera­
tion machines could proceed 
Simultaneously. This design inno­
vation resu lted in significant cost 
and time savings for the owner. 

Case Study Two: The 
Bellevue 

Built in 1904 as a 19-story, 1,000 
room hotel, The Bellevue in Phila­
delphia, is now a registered his­
toric landmark. Beginning in 1986, 
The Bellevue was transformed into 
a mixed-use hotel, office and retail 
development. 

In order to achieve these new 
use patterns, extensive renovations 
were required . 

Two atria were ca rved out of 
the structu re-one between the 
lower level (basement) and the sec­
ond floor and the other between 
floors 12 and 19. The construction 
of each atrium left columns un­
braced. Two existing light wells 
were framed over for most of each 
level from the fourth floor to the 
roof. New kitchens with heavy 
loads were installed on four floors 
and new public assembly areas 
were created at previous guest 
room locations. Two new foun-
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SECTION THROUGH THE BELLEVUE 

Work begall ill 
1986 to cOllvert til" 
Bellevue illlo a 
mixed IIotel, office 
and retail 
developmellt (left!. 
As port of til" 
process, two atria 
were carved out of 
the stmcture, 
i"c1udin80tle 
behu.!t!1I {loors12 
alld 19 (right). 

tains and pools were installed, as 
were new elevators and machine 
rooms. And several tenants had 
specific requirements for the sup­
port of high density files and stor­
age loads, as well as floor open­
ings, which left unbraced columns. 

Original Design Loads 
The first item addressed was de­

termining the original design loads 
for the buildings. While the origi­
nal design drawings were lost, and 
82 years of alternations and addi­
tions were undocumented, a copy 
of the 1904 Philadelphia Building 
Code was located and additional 
research by the restoration archi­
tect succeeded in determining the 
original room locations and func­
tions for the building. Used to­
gether, they established the origi­
nal design load requirements for 
each area. 

Exploratory demolition was 
performed in numerous parts of 
the building to determine the ac­
tual framing . The original building 
frame has finish and cinder filion 
flat terra cotta arches spanning be­
tween embedded steel beams. The 
structure was mostly in excellent 
condition and followed the origi­
nal building code very closely. 

Because today's codes allow live 

load reductions for columns and 
girders that were not allowed in 
1904, a substantial latent capacity 
was found to exist in the building. 

New infill framing at existing 
light wells meant the impoSition of 
new loads on existing framing. 
This was compared to two criteria: 
the capacity of the existing struc­
ture and the removal of existing 
loads. 

At office floors, existing brick 
exterior Iightwell walls were re­
moved to create open floor plates. 
The weight of these walls was 
found to match the total load of the 
new floors, so no reinforcement 
was required . 

On the hotel floors, however, 
the design intent was to remove 
existing brick walls only locally to 
create new corridors. The existing 
plate girders would have been un­
able to support both the existing 
heavy masonry and the new floor 
construction. It made sense in these 
areas to entirely remove the brick 
walls and rebuild the walls as typi­
ca l drywall partitions to recover 
load capacity and avoid costly re­
inforcement of girders. 

The exterior masonry walls 
serve as shear walls between the 
steel columns to resist lateral loads. 
The removal of extensive areas of 
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these walls at the Iightwells re­
quired analysis of the frame for 
wind loads. The analysis found 
that the remaining wall area and 
bracing provide sufficient strength 
and no modifications were re­
quired. However, the sequencing 
of the construction had to be coor­
dinated to maintain the stability of 
the building. 

Assessing Distributed Loads 
Heavy kitchen loads were 

planned for four different parts of 
the project. In all four areas, the 
structure was first assessed for uni­
formly distributed loads and subse­
quently analyzed for the effects of 
particularly heavy equipment. 

On the first and 19th floors, the 
existing framing was analyzed for 
allowable bending strength at 66% 
of yield strength. This is 10% 
greater than the allowable bending 
stresses at the time the building 
was built. By including this 
strength increase, only three beams 
on the nineteenth floor needed re­
inforcement at particularly heavy 
equipment. This was easi ly accom­
plished by welding WT sections to 
the underside of the beams. 

On the 12th and 18th floors, new 
kitchen live loads were about twice 
the origina l loads. These floors 

were upgraded by using compos­
ite action with new concrete slabs. 
Since existing beams protruded 
above the terra cotta arches, this 
was accomplished by removing 
the existing cinder topping. install­
ing headed shear studs on the ex­
isting beams and placing a new 
concrete topping. 

Doubled Live Load 
The Conservatory is a new pub­

lic assembly area on the 12th floor. 
Located within the upper atrium, 
it had a new live lCh1d f<-,<!uirement 
of twice the original load . The s0-

lution here was the same as in the 
kitchens: upgrade the existing 
beams through composite action. 

After construction began, a 
fountain and pool were to impo;e 
additional loads in part of this 
area. The new loads were checked 
against floor capacity, and the one 
beam found to be of inadequate 
capacity was reinforced by install­
ing a WT section on the bottom. 

Portions of the new infill floors 
were required to sustain very high 
loads, up to 200 psf. These loads 
were far beyond any of the loads 
being relieved. But by locating 
some of these loads on the rela­
tively low 12th floor, latent column 
capacity was developed through 
live load reductions from the 
upper floors. This arrangement 
helped to avoid costly column re­
inforcement. 

The design of the hotel atrium 
presented several formidable prob­
lems. Five fl oors were to be re­
moved below the Rosegarden, a 
sma ll historic ballroom. This room 
is furnished with extensive deli­
cate ornamental plaster, masonry 
walls, and terra cotta floors. It is 
surmounted by balconies, attic and 
roof levels. The new 72' -high 
atrium space required removal of 
two columns below the 
Rosegarden and left four existing 
columns without any lateral brac­
ing for the full 72' height. 

A new pair of transfer girders 
were inserted under the existing 
19th floor to ca rry the load of the 
two removed columns. The re­
maining unbraccd columns were 
reinforced by welding studs to the 

columns and en asing them in re­
inforced concrete. By installing 
these girders and en asement prior 
to demolishing th" floors, tempo­
rary bra ing was aVOided. 

The lower, retail atrium in­
volved the creation of a 36' -high 
open space at the base of the 19-
story building. This left two major 
columns unbra ed with severe 
space limitations for reinfor ement. 
These columns were rein for ed by 
welding headed studs to the exist­
ing steel and encasing the columns 
with heavily reinforced concrete to 
make them work compositely. 

Special Tenant Requirements 
Some special tenant reqUire­

ments required structural ingenu­
ity. 

One tenant needed a floor de­
molished to construct two new 
mezzanines in the clear space. This 
increased the unbraced lengths of 
the columns in the area. lk'Cause 
the space available for reinforce­
men! was severely restri ted, steel 
plates were added to the columns 
to increase their stiffness and per­
mit the greater unbraced length . 

Several tenants required live 
load capacities beyond the capacity 
of the stnlcture. Reinforcement of 
each area was taIlored to the spe­
cific conditions. Methods of beam 
reinforcement included adding WT 
shapes, bottom plat "" or flat chan­
nels and using composite action 
with new concrete slabs. In other 
cases, addll1g intermediate beams 
reduced slab spans and /or re­
duced adjacent beam loads. 

The existing connections of all 
beams and girders that carry new 
loads were carefully analFed 
using working stress and ultimate 
strength techniques to determine 
connection capacIty. As a result, 
only a dozen connections in the en­
tire building n<.'Cded to be rein­
forced, which R",ulted in SIgnifi­
cant cost savings. 

CharI,.. H. Thorlltor. alld lalldisl. 
Prasad are f'rII.cipals, Robert P Oe$­
[fllza is all QSSOCmtr, "lid I("r,," V . 
Lieber is " "roJfct fI',~ lIIerr with 
Tltor"tOf' -Tomasetti ["sitleers, New 
York City. 
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SOFTWARE REVIEW 

Ram Analysis' 
RAMSTEEL Program 

• 

Usmg tile Modeler, 
slnb edges, floor 
ol","i"gs, slab types, 
slab direct;o"s and floor 
loads call all"" dtfilled. 

By Leo Argiris, P.E. 

RAMSTEEL by Ram Analysis is a spe­
cial purpose computer software pro­
gram for the gravity design of struc­

tural steel buildings. The program runs 
under the Windows environment and of­
fers the user a single program for the lay­
out of floor framing and steel beam design. 
(The company announcements promise a 
column design module will be available in 
the third quarter of 1991 .) 

The program currently supports the 
BOCA (1990), UBC 
(1988), and SB 
(1988) live load re­
d uction provisions. 
For steel beam de­
Sign, it supports the 
AISC Allowable 
Stress Design 8th 
and 9th Editions 
and the AISC Load 
and Resistance Fac­
tor Design Specifi­
cation. 

The RAMSTEEL 
program is divided 

into three modules: Modeler, Beam DeSign, 
and Post Processor. 

The Modeler allows the user to graphi­
cally define floor plans. An entire building 
may be saved as a single model with each 
unique floor plan saved as a "floor type." 
The Modeler allows the user to define grid 
lines along an X-Y axis for each floor type 
with the story heights defined in the Z axis. 
Any number of grids may be defined as be­
longing to a lateral load resisting frame. 
The program highlights these members by 
displaying them in a different color, but 
does not perform any design . Through the 
Modeler Module, the user can define the 
slab edges, floor openings, slab types, and 
slab directions, as well floor loads. 

The Beam Design module gives the user 
the option to design an entire floor type 
with a single command or to interactively 
design individual beams and view the re­
sults on the screen or print to a file. When 
designing members interactively, the user 
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can view moment and shear diagrams of 
individual members on the screen as well 
as deflections along the span of an individ­
ual member. 

The Postprocessor module allows the 
user to generate summaries of the input 
data, column Icx1ds and allows the creation 
of a DXF file that may be imported to 
AutoCAD to produce a CAD drawing of 
the floor plan. The Postprocessor also can 
assemble data for ETABS input by modify­
ing an existing ET ABS input file. 

The program was reviewed in five 
areas: system requirements; ease of instal­
lation; completeness of documentation; 
functionality; and ease of use for practic­
ing engineers. Each area was ranked from 
1 to 5, using the following criteria: 

5: This is a great program and I'd like to 
buy a copy. 

4: This is a very effective, very useful • 
program. 

3: The program performs its stated 
goals adequately. 

2: The program could be useful but 
needs to be improved. 

1: The program is inadequate. 
Please 1I0te Ihal Ihere is some lJIlriallce ill 

Ihe ralillg crileria by each rt!UiLwer alld pro­
grams reviewed by differelll rt!Uiewers cali/wi 
by judged direclly agaillsl each olher. Ralher, 
the ratillgs sho/lld be /lsed 10 pr(J1Jide a bac/(­
gro/llld impressioll of Ihe program. 

. System Requirements 
Rating: 4.0 

The RAMSTEEL program requires an 
IBM-compatible computer running the 
Windows 3.0 environment. While Win­
dows will run on an 80286-based machine, 
it is advisable that a fast 80386 machine be 
used with a minimum of 2 megabytes of 
RAM, a 40 megabyte hard disk, and a 
YGA monitor. Since the program runs 
under Windows, it will support all of the 
displays, cards and printers supported by 
Windows. • 

The list price of the program is $3,500 
and the column design module when it be­
comes available will list at $1,400. A 30% 
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discount in offered for additional copies at 
the same site. 

The program does not offer any net­
work support and comes with a copy pro­
tection hardware device that plugs into 
the computer's parallel port. This device 
must be present in order for the program 
to run. While this device does not affect 
the performance of the parallel port, it is 
an inconvenience when a user must work 
on more than one machine. The lack of 
any network support also is an inconve­
nience. The program allows an entire 
building to be created as a single file but 
limits the operation to a single user on a 
single machine. 

Installation 
Rating : 4.5 

Prior to installing the RAMSTEEL pro­
gram, Windows 3.0 must be installed. The 
user is guided through the installation 
program within Windows. It is relatively 
painless even for a novice user to install 
the program on a hard disk. The user is al­
lowed to define default values for such 
items as Jive load reduction codes, deflec­
tion criteria, and steel design specifica­
tions. The installation program also up­
dates the computer's allioexec.bat file, 
saving the previous version as allioexec.old. 

Documentation 
Rating 3.5 

The documentation for the program is 
divided into three sections: Tutorial; 
User's Manual; and Technical Manual. 

The Tutorial guides the user through 
the creation and design of two floor plans 
and offers an excellent introduction on the 
use of the program for a new user. 

The User's Manual does an adequate 
job of describing the operation of the three 
modules. 

The Technical Manual gives the user in­
formation on the method of analysis and 
design employed by the program in such 
areas as the calculation of effective beam 
widths, deflection calculation, and shear 
stud connectors. However, many assump­
tions go into the creation of a program as 
extensive as RAMSTEEL and the Techni­
cal Manual is relatively condensed, leav­
ing many program details unexplained. 

Functionality 
Rating : 4.5 

The program is well suited to its stated 

task. It performs very well in the layout of 
repetitive or typical floor plans as well as 
giving the user the ability to handle un­
usual framing condition . 

Ilowever, one area in the layout option 
that could use improvement is the layout 
of beams that do nol fall on regular grid 
lines. The "off-grid" beam layout options 
are somewhat cumbersome in comparison 
10 Ihe features available in some of Ihe 
standard AD packages. Overall, though, 
the floor layout options are very well de­
signed . 

In terms of designing steel members, 
both the composite and the non-composite 
sections of the program perform very well. 
In numerous examples checked the pro­
gram design was accurate. 

Ease Of Use 
Rating : 4.5 

The user's impression of the program 
will be heavily influenced by his impres­
sion of the Windows environment. While 
not absolutely required, the program relies 
heavily on the use of a mouse. The user 
looking for a good old-fashioned text­
based program should look elsewhere. 

The data entry forms and screens arc 
well layed out and generally very clear to 
the user without extensive reference to Ihe 
user manual. Again, the one area that 
could use some improvement is the layout 
of off-grid beams. 

Conclusions 
Overall the RAMSTEEL program is a 

very well layed-oul program with power­
ful options for the design of steel build ­
ings. The drawbacks which have been 
iden tified- lack of network support, mini· 
mal technical reference, and some cumber­
some layout commands-do not detract 
from the program's power to perform its 
designated task. However, these shortcom­
ings should be addressed in future revi­
sions to the program. 

The program's high price will preclude 
its use by the casual user and its lack of 
network support makes it more difficult 
(or morc than one user to work on the 
same structure. However, for a single user 
the program performs very well and is 
highly recommended. 

Leo Argiris, P.E., is all assocID/r uolflr 
Weiskopf & Pickwortlr , a lIatiollally rl'Cog lliu d 
COIISIlIt IIIg fIIgilleerillg f irlll based ill N L'W York 
City. 

For a single 
user, the 
program 
performs 
very well 

and is highly 
recommended 
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Paul J. Ford and Co.'s 
WEBOPEN Program 

• 
By 'ames Man ley, P.E. and Philip Terry, P.E. 

When the first mechanical engineer 
argued with the first structural 
engineer, the subject without a 

doubt concerned interference between a 
mechanical duct and a steel beam. 

Few projects escape this conflict. After a 
quick review of the costs of various alter­
natives, today' s project manager is sure to 
direct the structural engineer to investigate 
penetrating the beam web. Unfortunately, 
beams with web openings don't fall under 

WEBOPEN --
The Beam Web Opemng Program 

As Its "tune 
suggests, WEBOPEN 
;5 a computrr IJrogram 
created to IJ/!Jp 
t1rgilleers des,<~" wcb 
openings. 

" 

the purview of the steel designer's bible. 
Through the years, however, engineers 
have taken up this gauntlet by developing 
theories and design aids. Even so, most 
structural engineers still spend hours in 
front of their calculators. 

David Darwin, of the University of Kan­
sas, and Paul, . Ford and Co. have tried to 
make this a less time-consuming process. 
Darwin wrote a design guide entitled Steel 
alld Composite Bell/liS with Web OpellillgS, 
and Paul,. Ford and Co. wrote 
WEBOPE , a microcomputer program 
based on the procedures presented in 
Darwin's guide. 

The design guide covers design equa-
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tions and assumptions, ba kground and 
commentary, deflections, references and 
problem examples. A copy of this 6O-plus­
page guide is included with WEBOPE 
and provides excellent background mate­
rial. Although both the design guide and 
WEBOPE are marketed by AISC, they do 
not represent an official position of AISC or 
preclude the use of other design methods. 

Capabilities And Limitations 
WEBOPEN is an interactive, easy-to-use 

program that analyzes noncomposite and 
composite steel beams for the localized ef­
fects of circular or rectangular web open­
ings. Openings can be on, above, or below 
the centerline of the beam. The beam can be 
any W-, M- or S-shaped section from the • 
AISC Mall"ol of Steel Construetioll . 

WEBOPE does not consider openings 
for girders or noncompact shapes. 
WEBOPE assumes that the beam's com­
pression flange is fully braced laterally. If it 
is not, you must verify the lateral-torsional 
buckling strength of the beam with manual 
calculations. Interior or edge beams can be 
analyzed. Positive and negative shears and 
moments in the plane of the major axis are 
allowed, but WEB PEN cannot check a 
composite beam with negative moment. 
Axial loads, minor axis bending. torsion, 
deflection and fatigue are not considered . 

The program ana lyzes composite beams 
with or without metal decking. The deck 
can be cellular or noncellular, oriented par­
allel or perpendicular to the beam. If 
WEBOPE determines that a beam is over­
stressed at an opening, it designs reinforc­
ing bars above and below the opening. You 
also can specify a preferred reinforcing 
scheme, and the program will analyze the 
beam with this web reinforcing and report 
the stress levels in the beam. 

WEBOPE considers only the localized 
effects of individual openings, so you must • 
allow for enough space between web open-
ings to prevent interaction. There should be 
no concentrated loads in the vicinity "f the 



• 

• 

• 

opening, and the edge of the opening 
must be a minimum distance from a sup­
port. WEBOPE computes and reports 
these required separation distances. 

System Requirements 
The program, which costs $495, is avail­

able on 51/.;" and 3Vz" disks. It is not copy 
protected, but the licensing agreement 
states that the program can be used on 
only one computer at a time. AISC offers a 
defective-disk warranty. 

WEBOPE runs on IBM PC or compat­
ible computers with 265K RAM minimum 
(though 640K is recommended). It re­
quires DOS 2.0 or later, and while it will 
run from floppies, a hard drive is recom­
mended. CGA graphics card is the mini­
mum required, and EGA or VGA is rec­
ommended. Also recommended is a math 
coprocessor. 

The software will work with most stan­
dard printers with ASCII extended charac­
ter set. 

Documentation 
The 70-plus-page manual is well organ­

ized and most helpful. Its six chapters 
cover installation, use, input, design and 
output. The manual also has three appen­
dices that contain example problems, veri­
fication problems and warning messages. 
The manual should be close at hand while 
running the program and is definitely a 
plus. 

The program is written for one level of 
user; there are no novice or expert modes. 
It does not permit any customization, such 
as macros or assigning function keys, but 
these are probably not needed anyway. 
WEBOPE does not interface with other 
types of programs, such as CAD, word 
processing or speadsheets. 

User Interface 
WEBOPEN guides you through a de­

sign with a series of screens that display 
menus and prompts. Using the E TER 
key, you accept default values or enter 
new values and respond to questions. To 
replace values, the entire value must by 
retyped, as there is no typeover mode of 
editing. WEBOPE does not permit met­
ric units; only a fixed set of foot/pound­
ba ed units are allowed. 

One irksome limitation is that the up 
and down cursor keys are not active. Only 
the E TER key can be used to move down 
the fields on a screen. If you catch an input 
error after you press ENTER, you have to 

continue through all of the data fields. At 
the bottom of the window, you can accept 
the entire SCreen of data or return to the 
top and usc the E TER key to move to the 
field you want to change. 

The program has some helpful input 
checks. For example, we could not enter 
negative values for the opening width, 
height and eccentricity. Rather than issue 
an error mes5<lge, WEBOPEN used the ab­
solute values. Ilowever, it did allow us to 
enter unreas nably large values. 

Except for unrecognized beam si7es 
and placement of studs for cellular decks, 
WEBOPEN docs not issue warnings or 
help messages on-screen during input. In­
stead, it changes an unacceptable value to 
an acceptable value or it doesn't accept the 
input and keep the previous value. 

WEBOPE allows slab thicknesses 
from 2" to 49" and deck depths from 0" 
(meaning no deck) to 49". The headed stud 
length must be Ih" or less than the lab 
thickness and 11,-2" greater than the deck 
depth. Thus, a 6" slab with a 4" deck can 
only have a 5W' stud. When you change 
slab thickness, the default stud length au­
tomatically changes, though this is not 
readily displayed. 

The program does not have a tutorial, 
but the manual has two example prob­
lems-a noncomposite steel beam with a 
round opening and a composite beam 
with a rectangular opening. It also offers 
an example of the output section and four 
verification problem. 

Program execution 
WEBOPEN can be started or termi­

nated froIll the main menu. Terminating 
the program returns the user to OOS. The 
program flows logically and you don't gct 
lost in a labyrinth of menuS. The screens 
arc neat and self-explanatory. 

In the project data window, you can 
enter optional information: project name, 
10 numbcr and engineer's name. "',ch 
copy of the program is personalized so the 
purchaser's company name and project 
address appear on each page of the 
printed output. 

WEBOPE analyzes one load condition 
at a time, but you can perform multiple 
runs of the design before printing the final 
results. You have to keep track of which 
load cases have been considered and 
which require the most reinforcement. 
You also must ensure that the worst case 
has been considered. 

The current load combination is dis-

The 
manual is 

well 
organized 
and most 
helpfuL 

The 
program 

also 
comes 
with a 

copy of 
the guide 

on which it 
is based. 
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played near the bottom of the shear-and­
moment input menu. WEBOPE auto­
matically computes and displays the total 
loads (service and factored) for this combi­
nation. 

Design Sequence 
Upon exiting the data-input menu, 

WEBOPE automatically checks stability 
and proportioning when recommended in 
the AISC guide and the Mallllal of Sleel 
COllsl ",clioll: 
• Local buckling of the beam compression 

flange or reinforcement. 
• Web buckling. 
• Buckling of the tee-shaped compression 
zone. 

• Lateral buckling. 
• Maximum limits of the opening aspect 
ratio and depth of top and bottom tees. 

• Maximum radius for comers of rectan­
gular openings. 

• For composite beams, minimum trans­
verse and longitudinal concrete-slab re­
inforcement ratio and shear connector 
capacity. 

If the opening fails any of these checks, 

AutoSD Steel Detailing 

At last , the sensible detailing pro­
gram written for detailers. Menu 
driven means easy to use. Sup­
ported by numerous graphics 
means easy to learn. See what 
you are drawing as you draw it. 
You stay in control. 

Detail beams, columns, braces, 
gusset plates, stairs, stair rails, 
anchor bolt plans and erection 
drawings. 

Layout complicated ~eometrics to 
determine work pomts

i 
control 

lengths, angles and beve s. 

All this a t the speed and accuracy 
of a computer making backchar­
ges and delays a thing of the 
past. 

Automated Steel Detailing Works 
with AutoCAD® release 9.0 or 
later. 

For more information write: 
AutoSDt.!nc. 

MINU 
For the complete DESIG , 
DETAILING and DRAW­
INGS on most metal build­
ings. Call today for a free 
demo of this amazing new 
PC-based software. 

Me!oIBuilding Software, Inc. 
2927 Edgemon1S~ 
Forgo, NO<1h Dakota 581 02 
FAX 701 -239-4268 

the program displays warning messages on 
the screen that explain why the design 
failed and recommends options for revis­
ing the design. Many of these warnings can 
be overridden based on engineering judge­
ment. When a warning is overridden it 
continues to appear on the screen and will 
be included in the output. 

Reinforcing is assumed to be steel bars 
of the same material as the steel beam. The 
AISC design guide places the reinforcing 
bars fl ush with the edge of the opening, 
whereas WEBOPEN conservatively places 
the bars a distance from the opening to 
allow space for continuous fillet welds on 
both sides of the bars. 

Printed Output 
The reinforcing-design summary win­

dow summarizes the reinforcing-design 
details. It does not graphically show an ele­
vation of the beam with the details of the 
unreinforced or reinforced opening. 

The output contains a summary of input 
data and parameters, the overridden warn­
ings, the steel beam or unshored construc­
tion load interaction checks (for unrein-

The Best Selling 
Civil/Structural Program Since 1987 

II ANALYSIS II 

• 10/30 Fr~me I Truss I Plate I Shell 
• Static I P·Delta I Dynamic 1 RSA Analysis 
• Capable of looo's of joints and 100's of 

load cues 
• Hoying load &enerator 
• Interacti..-e &eometry. deflection. mode 

shape, plOts 
• Intcractl..-e shear and moment dla&ram plotS 
• AISC library Included 

UDESIGNII 

• Interactiye graphic menu drlyen dcs'&n 
• Continuous beam. section properties. 

frequency ukulatlons 
• AISC code check and slzin& Includin, lRFo 
• ACt column. beam. footlo&. retalnlog wall design 
• Deli&" details un be outpot to AUTOCAo 
• Excellent in report presentations 

U SATISFACTION GUARANTEED'I! 

' See our brochure for deu.ils 
Supports o05/0S2 operation systems 

"Ask for a brochure today!" 
You' ll be glad you did. 

4033 59 YL $3500.00 
Meridian, MS 39307 
(601) 483-0601 

701-29 . .,-6-171 
P.O. 80x 1)16 

Fremont , CA 945)6·7)16 
(415) 795·0509 

Fax (415) 795 ·0918 
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• 
forced conditions) and unreinforced and 
reinforced composite-section interaction 
checks, followed by the reinforcing design 
summary. On the final page, WEBOPE 
prints a summary of the criteria that must 
be satisfied in order for this particular de­
sign to meet the requirements of the AlSC 
design gUide. Each page tells which ver­
sion of the program was used and the date 
and time of the output. 

We did find one minor flaw. If there is 
no metal deck, the printout displays the 
perpendicular deck span and noncellular 
deck type. The screen display shows it 
properly by omitting the type of span and 
type of deck. 

Recommendations 
WEBOPE is very straightforward and 

easy to use. It is very fast . With design 
loads and combinations in hand, engineers 
familiar with the program can complete 
the design of a reinforced web opening in 
short order. It was written by practicing 
engineers and incorporates design checks 
and warning messages that enhance the 
real-world application. 

While many structural programs arc de­
ficient in documentation, this is not the 
case with WEBOPE . The manual is well­
written and helpful, and the package con­
tains an excellent design guide. 

As building costs continue to influence 
design and the floor-ta-floor dimen ions of 
building decrease, passing mecha", al 
ducts, piping and other penetrations 
through beams becomes more common. 
With WEBOPE , examining the locali7ed 
effects of such openings in standard beams 
is almost too easy. Structural engineers 
who spend many hours calculating "nd re­
calculating beam reinforcing should take a 
look at WEBOPEN. 

lames Manley, M.ASCE, and PllIitp Terry, 
M.ASCE, are structural efJgineers wit" Bllr"~ 
.IId McDoliliell, KnllsaS City, MO. Terry also 
IS a member of CE Compl/tlllg ReView', edito­
rial board. 

This arlicle was reprillied as a modified per ­
siO/I of ",aterial fro", tire April 1991 ;,sl/e of 
CE Comp"ti"g Review, ASCE's IIewsletter 011 
complltillg ill civil ellgil/eerillg. 
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Engineering Computer 
Software 

SODA 

Softdesk 

GenCADD 

G eneric Software, in conjunc­
tion with Softdesk, is offering 

a new line of AEC products that 
run within Generic CADD, a low­
cost 2D drafting program running 
on personal computers. GenCADD 
packages are being sold for less 
than $1,000, with various modules 
retailing for less than $500. 

For more information, contact: 
Generic Software, 11911 North 
Creek Parkway S., Bothell, WA 
98011 (206) 487-2233. 

• 

D CA Software, Inc., has 
changed its name to Softdesk. 

The Structural Designer Series con­
sists of three software applications: 

This PC-based program oper­
ates within the Windows envi­

ronment and utilizes formal opti­
mization to perform the 
least-weight design of steel struc­
tures, which translates into signifi­
cant savings in material and con­
struction costs. Both LRFD and the 
latest ASD Specifications have been 
incorporated into the program, as 
well as the Canadian S16.1 design 
code. The program also designs 
structures to satisfy any specified 
structural sway and beam deOec­
tion requirements. Design members 
are selected from a database of 
standard steel cross-sections. User­
created databases containing 
customized sections can also be in­
corporated. 

AP Design Series • 

Modeler, Plans & Elevations, and 
Details & Sections. The company's 
Modeler program allows structural 
analysis models to be created inside 
AutoCAD, letting the user trade 
files and exchange information eas­
ily across all disciplines. In addi­
tion, the program offers an interface 
to the STAAD III analysis package 
(interfaces with SAP90 and Auto­
STEEL are in development). Plans 
& Elevations is a comprehensive 
structural production program that 
works within AutoCAD to draw all 
types of structures in plan, section, 
elevation or 3D. Details & Sections 
creates accurate construction details 
in any scale. Construction details 
can be drawn at any scale within 
the current drawing and stored for 
later use in other drawings. 

For more information, contact: 
Softdesk, 7 Liberty Hill Road, 
Henniker, NH 03242 (603) 428-3199. 
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For more information and a 
demo disk, contact: Waterloo Engi­
neering Software, 22 Dupont SI. 
East, Waterloo, Ontario, Canada, 
N2J 2G9 (519) 885-2450. 

Pro-Steel 

T his AutoCAD-based program 
produces both 2D and 3D 

structural steel drawings of both 
onshore and offshore structures. 
Any of more than 800 standard 
steel shapes (channels, angles, 
structural pipe and tubing, HP, M, 
MC, MT, S, ST, W, and WT shapes) 
can be eaSily selected, automati­
cally drawn and viewed from any 
angle. The program also features an 
automatic Bill of Materials func­
tion. This is a sister program of Pro­
Plant, Pro-Pipe and Pro-Iso. 

For more information, contact: 
Applications Development, Inc., 
3850 N. Causeway Blvd., Suite 900, 
Metairie, LA 70002 (504) 835-1627. 

This 3D building design series 
for AutoCAD features several 

modules, including Utility, Archi­
tect, Quantity, Survey, Framing. 
and Manager. Formerly called 
AutoPLAN, the package was de­
veloped in Australia and is cur­
rently also being marketed in Eu­
rope. The program offers elevation 
views, perspective presentations, 
and section details. It also features 
a parametric and customizable 
database, imperial and metric 
units, symbol library, rendering li­
brary, complete bill of materials 
with assembly lists, plan to 3D 
model converter, enhanced dimen­
sioning and automatic scaling of 
details and scheduling. 

For more information, contact: 
CADSOFT International, 291 
Woodlawn Road West, Suite 4A, 
Guelph, Ontario, Canada, 1 H-
7L6 (519) 836-3990. • 
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RAMSTEEL 

This specialized structural soft­
ware package automates the 

gravity analysis and design of steel 
buildings. In addition, with a pow­
erful, yet easy-to-use Windows in­
teractive graphical modeler, this 
PC-based software allows the user 
to graphically model buildings, 
floor-by-floor, creating a database 
of floor loads, slab properties and 
member locations. The program 
provides accurate member loading, 
calculates live load reductions, opti­
mizes beam design, optimizes col­
umn design, interfaces with ETABS 
data files, and incorporates applica­
ble building code data. 

For more information, contact: 
RAM Analysis, 55 Independence 
Circle, Suite 201, Chico, CA 95926 
(916) 895-1402. 

AutoSTEEL 

T his stand-alone computer­
aided engineering program for 

3D frame analysis and steel design 
is the stress and automated design 
solution for the AutoPLANT Struc­
tural series, and can integrate with 
other programs within the package. 
The AutoCAD-based program fea­
tures advanced static analysis, 
model definition and editing, code 
checking, and optimal member re­
sizing. 

For more information, contact: 
Engineering Design Automation, 
1930 Shattuck Ave., Berkeley, CA 
94704 (415) 848-1245. 

Novacad 

Low cost scanning, editing and 
plotting is provided through 

this integrated system. 
OVASCAN combines ovacad's 

raster editor ( ova Ed it) with driv­
ers for large format scanners and 
plotters from CO TEX, VIDAR or 
SCA GRAPHICS for scanners, and 
HP, VERSATE ,or CALCOMP for 
plotters. The company also offers 

ova Manage, a document man­
agement system that allows for 
complete application development 
for customized technical informa­
tion systems. 

For more information, contact: 
Novacad, 129 Middlesex Turnpike, 
Burlington, MA 01803 (617) 221-
0300. 

Structural Advantage 

This program is part of a larger 
package for the design of in­

dustrial buildings. It is compatible 
with AutoCAD ReI. 10 or higher 
and is designed to simplify the 
drawing of structural plans, eleva­
tions and details. It will draw all of 
the supplied AISC shapes (W, M, 5, 
and liP) in plan, elevation or end 
view, as well as produce a bill of 
materials and details. The entire 
package includes: Weld Advan­
tage; P&ID Advantage; ISO Ad­
vantage; and Pipe Advantage. 

For morc information, contact: 
Advantage Engineering, Inc., 2141 
W. Governors Circle, Suite B, 
Houston, TX 77092 (713) 683-7100. 

Images-3D 

T his state-of-the-art finite ele­
ment analysis progranl is de­

signed for both accuracy and ease 
of use. The PC program is fully in­
teractive, with on-line help and a 
short learning curve. It's design 
promotes immediate creativity 
through instantaneous feedback. 
Graphic options include: split 
screen format; display of deformed 
shapes; stress and displacement di­
agrams; displacement, force, and 
momenl diagrams; and translators 
for popular CAD packages. The 
program is composed of three 
modules: Static, Modal, and Dy­
namic. 

For more information, contact: 
Celestial Software, Inc., 2150 
Shattuck, Suite 1200, BL'rkeley, CA 
94704 (415) 843-0977. 

ASG Structural 

D esigned to meet the needs of 
the structural engineer, this 

program provides bUIlt-in standard 
sizes and engineering standards to 
ensure the drawing of accurate 
structural connections. The pro­
grams symbol library includes: 
foundation plans; structural 
frames; rolled steel shapes; miscel­
laneous stcclmcmbcrs; metal deck· 
ing; and other structural materials. 
Special features mclude: automalic 
weld notl"Si layer management; and 
electronic manufacturers informa­
tion. 

For more information, contact: 
ASG, 4000 Bridgeway, Suite 309, 
Sausalito, A 94965-1451 (415) 332-
2123. 

Calpro 

This company offers a series of 
engineering software pro­

grams and includes a database 
based on the AISC MflIlllnl of Sleel 
COIISlruClioll/Load & Rl'Sislnllce Fac­
lor Dl'Sigll. 

For more mformation, contact: 
CALPRO, 311'1 Waterlick R""d, 
Lynchburg, VA 24502 (800) 446-
0959. 
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ProFAST 
DETAILING SYSTEM 

• FULLY AUTOMATIC 
No pomt and shoot Of hIInd hokJ".,g 

• FAST-TRACK 
Generate 50 to 75 draWJ/'Ig's a week per 
d6tal/er per system' 

• COMPREHENSIVE 
Derails straight, sloped or skewed framing 
plus combmed s/opBd and skewed 

• HIGH-QUALITY SHOP DRAWING 
ConsIdered th6 best by FabncatofS, 
Engineers. and DetaJlers at 1989 and 1990 
NSC Conter6flCfl 

• CONNECTION DESIGN 
Corrf>r8henswe COf)fHICf1O(I analysis and 
pnntour 

• EASY TO LEARN AND USE 
Easy mput plus on·SCf9fH) manual 

• CAD GRAPHICS INTERFACE 
Interlace to your 'avonte CAD package 
(AutoCAD. FastCAD, etc.) 

All of the above and much 
more for $4995_00·· 

When we compete With other detailing sys­
tems. we beat them 8V91)' t'mB. They simply 
cannot match our pnce or delivery. plus the 
drawIng layout and quality is a big factor for 
the approver and the man In the shop.·­
Paul RUlherford, Rutherford Steel Detailing 

SILVER COLLAR SYSTEMS, INC. 
Richardson, Texas (214) 699-1994 
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IFYOUR 
PRODUCTS 
AREAIMED 
AT STEEL 
CONSTRUCTION ... 

WE'REYOUR 
BEST ADVERTISING 
BUY. 

• We reach over 33,000 slruclural 
engineers. archilects, contractors, 
erectors, developers and code 
offiCials 
... all specifically Involved with steel! 

• 79% of our readers are Involved in 
specifying for Iheir companies. 

GET YOUR SHARE OF 
THE SALES ACTION! 

MODERN STEEl 
CONSTRUCTION 

Call Ene Nieman today at 
(708) 679-11 00 
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Computer Software 

SPANS 

D esigned as a series of Lotus 1-
2-3 templates, SPA S is an 

engineering design and analysis 
tool for beams with one, two or 
three continuous span and cantile­
vers. When an engineer specifies 
the properties of members (mod u­
Ius of elasticity E and moment of 
inertial I), the program computes 
and plots moment, shear, and de­
nection. 

For more information or to re­
ceive a demo disk, contact: Craig 
Christy, Industry Consulting Engi­
neers, 4314 S.W. Washouga Ave., 
Portland, OR 97201-1376 (503) 246-
9222. 

Multiframe 

T his 3D structural analysis and 
design software works on a 

Macintosh platform. Unique fea­
tures include: the ability to render 
structure complete with web and 
flange detail on members; the ani­
mation of the denection structures; 
and color overlays of force and 
stress levels along members. It also 
features advances in the 3D inter­
face with spatial controls of visibil­
ity of a structure and selective dis­
play of areas of the structure 
according to geometry. 

For more information, contact: 
Sharon Alger, Graphic Magic, 2-
1645 East Cliff Dr., Suite 6, Santa 
Cruz, CA 95062 (408) 464-1949 . 

TPCFM1 

T his $225 program calculates 30 
full and/or net torsional and 

flexural cross-sectional properties 
for any continuous open shape, or 
the nexural properties of structural 
shapes, distorted shapes, weld 
groups, and bolt/screw groups. 
The user may select standard open 
shapes from a menu, or enter the 
end point and thickness of each 

line element for a special shape. 
The program is written in C++ and 
uses Innovative Data Concepts' 
TCXL windowing system. 

For more information, contact: 
Keck Tech Structura l Engineering, 
286~ E. State St., Salem, all 44460 
(216) 332-0556. 

ST AAD-JII/ISDS 

T his industry-standard inte­
grated structura l analy is and 

design / drafting program offers: 
20/30 frame/plate/shell/spring 
elements; offset/release; 
UBC/moving load generation; 
master/slave capabilities; 20/30 
static/dynamic/P-Delta Analysis 
with forces/displacements at and 
between nodes; integrated 
steel / concrete/ aluminum / wood 
design per American a nd Foreign 
Codes; and interactive graphics for 
model generation and post pro­
cessing. 

For more information, contact: 
Research Engineers, Inc., 540 
Lippincott Dr., Marlton, NJ 
08053(609) 983-5050. 

FRAME Mac 

Written especially for the 
Macintosh, this software 

program helps to analyze and de­
sign two-dimensional frames, 
trusses or beams. Any number of 
nodes, supports, elements, loads 
(including node, element, sloped 
moments, trapezoidal, etc.) can be 
used (limited only by RAM). E..,ch 
node may be rigid or partially or 
fully hinged, and each element can 
be different. The program shows 
both original and deflected shapes. 

For more information or to ob­
tain a demo disk ($20), contact: 
Dorete Sivkin, Compuneering Inc., 
113 McCabe Crescent, Thornhill, 
Ontario, Canada L4J 256 (416) 738-
4601. 

• 

• 

• 
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AISC for AutoCAD©® 
(Version 1.0) 

SA VE TIME doing those detail drawings and have AISC Shapes drawn at your command, with AISC for 
AutoCAD. 

This software runs in AutoCAD (Release 10 and above) and draws structural steel shapes and lists 
their properties corresponding 10 data published in Part I of the I st Edition, AISC LRFD Mallllal 
a/Steel COllstruction as well as the 9th Edition, AISC ASD Mantlal a/Steel Constructioll. 

The program will draw to full scale the end, elevation, and plan views using the desigll dimensions 
of the following shapes: 

W, S, M and HP Shapes 
American Standard Channels (C) 
Miscellaneous Channel (MC) 

- Structural Tees cut from W. M and S shapes (WT, MT, ST) 
- Single Angles 
- Structural Tubing 
- Pipe 

AutoCAD is a registered trademark in the U.S. Patent and Trademark Office by Autodcsk. Inc. 

AISC for AutoCAD is copyrighted in the U.S. Copyright Office by Bridgcfanncr and Associates. Inc . 

AISC for AutoCAD (Version 1.0) 

Name 
Company 
Street/p.O. Box 

City _ ____________ _ 
State Zip ____ _ _ 
Phone (in case of questions on your order) 

AISC for AUIOCAD 
@ 120.00 ea. _ 

Sales Tax (N.Y., Cal., III. 
residents) 

TOTAL Amount Enclosed 

Preferred diskelle size: 
5'/4" 0 or 3 1,1" 0 

$ _--

$ 

$ _--

Method of payment: VISA 0 Master Card 0 Check or Money order n 
Card No. ______________ _ Exp. Date ____________ _ 

Name Imprinted on Card Signature ____________ _ 

Please enclose payment with order. Sorry, no C.O.D. orders. 

MAIL TO: AISC 
P.O. Box 806276 
Chicago, IL 60680-4124 

PHONE ORDERS: 312/670-5434 
(Credit card orders only) 

For RUSH delivery (2-3 days), additional charge is $45 per phone order. 
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The Third National Symposium on Steel 
Bridge Construction is a program that 
offers eminently qualified speakers 
presenting current practices dealing with 
steel bridge construction. More 
importantly, it will deal with the co-relation 
of design techniques, fabrication , detailing 
and erection principles. The theme is: "To 
create a dialogue between owners, 
designers and builders to enhance the 
economy, quality and reliability of steel 
bridges." 

The symposium has been designed to 
meet the need for a first-class, hands-on 
national program addressing the specifics 
of steel bridge construction . It will benefit 
fabricators , erectors, designers, owners 
and bridge contractors. 

Highlights: 

Painting workshop 
In-depth reports on recently completed 
outstanding steel bridges 
Deisgn & contructability panel 
Short span bridges 
FHWA research programs 
Economical details 

• Fatigue workshop 

For more information: 

Complete this form and send it to : 
The American Institute of Steel 
Construction, Inc., One East Wacker 
Dr., Suite 3100, Chicago IL 
60601 -2001 , Attn : Lewis Brunner. 

Name: 

Affil iation : ________ _ 

Address: 

Or call Lewis Brunner at (31 2) 
670-5420. 

THE NATIONAL 
SYMPOSIUM ON 

STEEL BRIDGE 
CONSTRUCTION 

September 16-17, 1991 

The Adam's Mark Hotel 
St. Louis, MO 

• 
Co-sponsored by 

The Fed,,./ Highway Admml$,r,,!JOfI 
Am«nclln AssOCIatIOn of State Hlghwrt and r,..nsporW1On Off~"Js 

The AmerICan Iron and St8l1'nsl/tut6 
The Amflrican Instrtut, of $'H' ConstructIOn 
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