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INVERTED B UFX·36 UFS 

Questions and Answers About Form Deck 

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

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

Q . What if the slab is 
under-reinforced? 
ThiS frequently happens - particu­
larly on short (2' to 3') deck spans 
on 10lsts The common construction 
IS a 2.5' slab With 66 x W29 x 2.9 
mesh on ' 11.' form deck; the mesh 
does not meet ACI temperature 
reqUIrements, However, If the deck 
IS galvanized and IS therefore perma­
nent, It may be capable of carrYing 
all of the applied loads even if the 
concrete turns to sand; thiS would 
be a worst case model and IS a 
very conservative approach. 

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

Q . Can form deck be used with 
composite beams and girders? 
Yes - but the deck bottom rib 
dimenSion must be large enough to 
accept a 3/,' stud. Our UFX-36 can 
be used but UFS cannot; B deck, 
either Inverted or "right Side up" IS, 
of course, acceptable. Composite 
beam tables for UFX-36 are avail­
able on request 

NICHOLAS J. BOURAS, INC. 
PO BOX 662, 475 SPRINGI HO AVL .. 
SUMMI1, NEW IlRSEY 079011201)277 1617 

Q . Is diaphragm design data 
available? 
Yes. The SOl Diaphragm Design 
Manual, second edition has tables 
for 9/,.' form deck, We can proVide 
data on UFX-36 

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

Q . Is form deck used for other 
purposes? 
Yes. Exposed roofing; utility Siding; 
dry Installed roof systems; shelVing; 
temporary covers, and draft curtains 
are some of the many uses. It is alsc 
used With non-structurallnsulallng 
fills for roofs, but that IS a different 
subject and we are out of room. 
Remember, any time you need 
deck deSign data or pricing call us 
- Nicholas J. Bouras, Inc We have 
the Information available. 

• __ 1_-



• 

• 

• 

Flat Bar Bolted 

CustomCAD 
lbe Ooe and the Many 

BraceCAD 
BraceCAD is the first of a new family of 
Structural Software Company products, the 
-CAD programs. BraceCAD gets entered 
and computed dimensions from BraceCalc, 
translates that input into .DXF files, then plots 
out the desired brace through any PC-CAD 
program which recognizes . DXF files 
(AutoCAD, for example) . 

All of the braces on this page were created 
using BraceCAD in less than ten minutes 
each. BraceCAD also draws: 

X Bracing 
V Bracing (Symmetrical & 
K Bracing Non-Symmetrical) 

Made from: 

Beams 
Angles 
Tees 
Flat Bar 
Rod 

(Welded & 
Bolted) 

Tubes and Pipe 

BraceCAD 
alone 

SI,995 
BraceCAD & 
AutoCAD -­
(retease 10) 

S4,500 
Structural SoftwareCompany, PO Box 19220, 

Roanoke, VA 24019. (703) 362-9118 

Generic Output 

If you manufacture the same product with a number of minor 
variations, and if each alteration requires a new set of shop drawings. 
CustomCAD can eliminate 90% of your redrawing time. 

CustomCAD generates a .DXF file that almost any 
PC-CAD program (such as AutoCAD) can plot. Since 
.DXFis the common language for CAD programs running 
under MS-DOS on rBM-AT or compatible microcompu­
ters, you are not strait-jack.eted into non-slandard, exotiC, 
and expensive hardware. 

Cooperative Input 
Custom CAD comcswilh a custom input rouline that allows you to 

easily and quicltly "fill in the blanks," and specify the drawing. 
Or, if you already havc programs lhat do your design work, Custom­

CAD can even read the design fields and use that data. 

Sleek lbroughput 
CuslomCAD is a custom program wrilten foryeu (hal replaces each 

dimension with a variable name, and automatically dimensions and 
seales (if desired) the new drawings for you. 

CuslomCAD can even calculate required quantities (in linear feel 
and square feet) and produce a bill of materials. Accuracy can be up to 
16 decimal places, for downlooding to CNCequipment. 

One Point of Responsibility 
And, if you wish to have one point of rcsfX>nsibility for 

all of your hardware and software needs, we can provide 
you with AutoCAD, AutoCAD training, and any addi­
tional hardware you may need, such as high resolution 
monitor or digitizer. 

CustomCAD - automated drafting can do for your prod­
uct what DraccCAD does for braces. For more informa­
tion, write or call 

Structural SoftwareCompany, PO Box 19220, 
Roanoke, VA 24019. (703) 362-9118 
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If an $1,800 base price seems too low for advanced 
finite element analYSIS and deSign software, you can 
always spend ten limes more on a competitive pro­
gram But look what you -II be missing 
• The WOrlds most powertul and versaflle 2-D and 

3-0 desktop Ilnlte efement anafYSls system. 
• GraphiCS capabilities only avaliable In far more 

expensive programs 
• SEDfT A state-ol-the-art_ Interactive and menu­

driven preprocessor offered by SCADA at no e,tra 
charge, and unlike anything anempted by any 
other FEA developer 

• Plus the ability to add, lor $1 ,000 more, BIther 
concrete or Steel deSign capabilities Including 
AISC's latest Load ReSistance Factor DeSign 
fLRFD) Code 

EXAMPLE 
OF WHAT 

j FRQM 
'CI PROGRAMS ... r.:: 

~ANl 
EF 

JEr'!21 

AMERICAN COMPUTERS & ENGINEERS 
line San VIcente Blvd , SUIte 212, 

Los Angeles. CA 90049 
Tel 1213) 820-8998 TeleK 493-0363 ACE UI 

Taken as a whole, SCADA represents the finest 
Integrated deSign and analysIs software available 
today. SCADA's integrated modular configuratIOn 
makes It the only program that can grow Without any 
change to Its architecture Add flat-slab or shear-wall 
deSign - even buckflng and nonlinear capabilities 
Whether you're a big organization deSigning some of 
today's largest structures, or a smaller firm With slm· 
pier reqUirements, you'll find SCADA adapts eaSily to 
the projects at hand 

SCADA IS available e,cluslvely through American 
Computers & Engineers For a brochure detailing the 
full scope of ItS capabilities, Simply contact us at the 
address below And prove to yourself that a powertul 
engineering program neednt come With an over­
powering price 



OUR WELDING PRODUCTS 
ARE UNSEEN IN 

ALL'!'HE RIGHT PLACES. 
To stand out in a crowd takes 

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

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

Lincoln is behind the scenes 

with evetything for welding. 
From welders, power sources, 

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

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

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

The results will be as enduring 
as they are endearing. 

Where productivity isn't a foreign idea. 

For more mformat ion about Lincoln weld ing products. contact your Lincoln distributor or The Lincoln Electric Company, 
2280 1 St . Clair Ave., Cleveland , Ohio 44117· 11 99 . 
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Imaginative Engineering 

WESTMINSTER 
RECREATION CENTER 
An Indoor "Day at the Beach" 
by Richard Weingardt and Ron Rinker 

The Clly of Weslmlnsler wanled a slale­
of-Ihe-art recreallon cenler as Ihe focal 

poInt In a new lOO-acre park In thetr subur­
ban community The park, sloping dramall­
cally to the wesl , affords a spectacular View 
of the Colorado Rockies And the recreallon 
center slls althe highest point of Ihe park to 

SOils. The chOice of the the proper struclural 
system proved to be cntlcal to Ihe proJect's 
success 

areas, a day care center, arts and crafts 
rooms and a multi-purpose room With a com­
mercIal kitchen . A large circular staircase 
leads to the lower level With liS locker rooms, 
weight room, racquetball courts, gymnaSIum 
With a nalural rock-climbing wall and leisure 
pool area 

• 

take full advantage oIlhese panoramic Vlews 
A magnifICent Me for Ihe facility. However, Ihe 
location has high wind forces, harsh lem­
perature changes and devastabng expanSIve 

One of Ihe objectives was 10 create a com­
munity center where people could particI­
pate- both pasSIvely and actively The two­
story bUilding has a high volume, skylighted, 
circulation Galiena Entrance to the bUilding 
IS through the upper floor. ThiS level IS pn­
manly for paSSIve activities, With lounges that 
overlook the gymnaSIum and swimming 

European Leisure Pool Concept 
The Westminster Indoor pool amusemenl 
complex Includes three pools on multiple 

• Westmmster Center ~n Gold Nugget merit award from PacifIC Coast BUilders' Conference and IS one 01 10 recreation faCIlities 
nationally to receIve 1988 Me(ft Award of AthletiC BUSiness Magazine Consulting Engineer's CouncIl of Colorado awarded It an Engmeermg 
Excellence Award In 1988 Entrance IS framed by landscaped parks and fountams 
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Three·d,menslonal structural tube 'rames support mam ga"ef/8 rool 

Plattzinc " 85/15 
Zinc/Aluminum Metallizing Wire 

For Corrosion Protection In Marine & 
Industrial Environments. 

Metallizing structural steel with Plaltzinc® 85/15 ensures 
years of protection in harsh atmospheres. Available for name 
spraying equipment in 1/8" or 3/16" diameters in coil or fiber 
payofTpaks. 

• An inorganic coating 

• Bonds instantly 

• Minimizes out of 
service losses 

• No VOC / No Solvents 

• Longer maintenance intervals 

• Passive & galvanic 
protection 

For More Information: 
Plait Bros. & Co. 
P.O. Box 1030 
Waterbury, CT 06721 
203-753-4194 
Telex #64-3340 
Fax #203-753-9709 

CI 
PLRTT 

On our cover: Intenor of galleria (below) 
Right, above. because 0/115 many 
angles. le\lels complex pnery and loadmg 
caneilt/ons. lightweight gallef/a required 
many systems-tubes pIpe columns 
standard foiled sectIons and standard 
open· web JOIsts Erection 01 custom 
prelabflcated tube gable trusses at far 
nght Jerry Butts photo 
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levels with a variety of lJldes. waterialls. loun­
taln sprays. bubblers and other enlenaln­
ments. The deep pool at the uppermost level 
has platform diving . rope swings and a 
curved lJlde whICh drops to the middle pool . 
A five-foot waterfall from the deep pool 
splashes down Into the actIVIty pool and In 
the process creates a cave wIth View Win· 
dows Into the upper poof The middle level 
also contains a 25-yd. activity pool for lap 
swimming. volleyball . pool basketball and 
Instruction 

The lower level features a shallow pool with 
bubblers. mushroom spray. tot's slide and 
additional Instructional areas- plus two large 
spa-type soaking pools. a sauna and a 
steam room . Trees and plantings. bridges 
and furnishings add to the festive enVIron­
ment of thiS water playground 

ThiS le,sure pool concept IS very new to 
the US . although it has been used widely 
In Europe and IS very popular In Canada 
Pool water IS heated by panels and newly 
developed. non-fogging. energy-efficient 

glass wraps the pool area to bring In the out­
doors. light and Views of the mountains A 
food serVice area on the lower level prOVides 
a View 10 all of the water actlvlly areas An 
outdoor poof Will be added In the future. 

Architecture Possibfe with Steel 
The d8Slre for a light. airy feeling made selec­
tion of a structural steel a natural chOice The 
bUilding IS Sited on a slope and IS partially 
buned In Ihe ground A brick base rises from 
the ground and .s topped by the light steel 

• It 's good to have a choice . . . 

• 

Choose Experie nce 

• iJet.ailing expertise • Computer expertise 

• Engineering expertise • Service expertise 

Choose Solutions to 

• Massive design revisions • Heavily architectural jobs 

• Fast track jobs • Necessary shop optimization 

• Connection design responsibility 

Choose Variety 

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

• Connection Design • Bracing • Shop Managemen t Reports 

• Templates • Plate Work • Girt Walls and Door Frames 

• • it's GREAT to make the right one! 
Make the profi table choice in Automated Detailing _ . _ choose PDS m -:o"'O-g-w-oo-d=T'-ec"'h-n-o7'lo-g7ie-.-. ';-n-c-. ---;;P"'.O"."'B"'o-x"'5"'2"83"'t:--"'K'-n-o-xv""i"'lI-e,"'T"'N""'3"'79"';o.= 99= 28-;--m 61 5-523-5634 800-34&-0706 
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• THE FASTEST WAY 

I TO INSTALL 
STEEL PLATE 

I FLOORING ... 
WITH THE FLOOR-

I ~~~~v~~STEM 
with a wrench working 
flom one side • No dulling, 

L 

I 
no welding, no scaHoIdlng 
• Faster. safer, and lllOfe 
economICal than an.,. Other 
method • Excellent fle6d 
expel'lence POSITION 

Wellesley Hdls. MA 02181 

--
I.:

TRUCT-FAST INC. COMPANY 

20 Warot St . Sun. 101 J AODAESS 

61723~ 8~6719 TEl.. __ 

FREE! ! 

, 
I 

J 
PLANE FRAME ANALYSIS PROGRAM 

10 

That 's right, for just a nominal charge to cover 
materials and handling 1$191. we will send you 
our powerful PLANE program . This is our full ­
blown PLANE, not a watered down version . How 
can we possibly afford to do this 7 It is because 
we are convinced that once you 've tried Our 
software . you will be back for more . 

-:t- TY~ 
",-r 

Your will also receive all of the required 
documentation , as well as information regarding 
our 80 + programs for concrete, steel, timber 
and post-tensioned concrete design . including 
design and graphics modules for PLANE. Our 
programs are developed to run on IBM-PC, -XT. 
-AT and most compatibles . 

~JOINTS 

6OOM[MI("S 

IN.MTW LOADS 

• LOAD CASES 

r----
-

------ -----...---- -......... 
...---- -......... 
........- ----.... 

-
-
-
-

u YES, Please send me PLANE @ $19 to cover materials and handling . 
fOff~, '1MK1 m the USA ."d C."lHI. onl.". e.lip"es M.y 30. 19891 

.... _____________ COf,pAHV ___ _ 

STM.HADOI'LSS __________________________ _ 

Cr"STA1(~ _________________________ _ 

_ '-' __ '--______ cowv,£~ ______________ _ 

IX' GAll ____ _ CHECK lloClOSfD 

$lGHATUM ___ -::,.-,.,--,,-__ --,, ____ TITU60Art ___ _ 

@ !.\ 0 The Ment PToduc"ue S'ructurol De'/9n Software Since 1966 
""iA STRUCTURAL ANALYSIS, I NC. 
429 Ftfth Avenue . IndtalanllC, Flonda 32903 • 1407) 727· 1562 • (407) 640.6047 

Floor plan of mam level (above) 
BelOw. lower level plan 

lOW11I LIVIL L-_---' 
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Interior shows three levels 01 
European leisure pool concept 

structure which reduces the weight and 
mass of the bUilding Steel permitted a hand­
some architectural panern to be developed 
while expressmg the " skeleton" of the bUild­
Ing Additionally to Integrate rooltop solar 
panels Into the architecture and to prOVlde 
clerestory skyhghts, complex roof lorms were 
needed Structural steel was the most ver­
sallie system to achieve this The roof lorms 
at the atrium l11tersectlon of the Galiena re­
qUired complex 10lnery 

High. two-story walls 01 glass With struc­
tural support members made as slender as 
possible were achieved by uSing structural 
steel . Full-heighl. vertICal steel tubes are used 
structurally to support glass walls against the 
high Winds which roar down from the Col­
orado mountains 

Structural Concerns 
In addition to natural lorces from WInds. 
heavy snow loads and extreme temperature 
vanallons. the bUilding pools themselves 
created structural concerns, Because the Site 
contains highly expanSive soils. any water 
leakage Irom the pools could cause large 
structural movements and extensive dam­
age The total Weight ri water In the pori wlOg 
ri the building IS In excess of 800 tons. Poten­
tlallarge movements from settlement andlor 
heaVing SOils requite that the pool floor and 
structure be Iree of the superstruclure to pre­
vent a condition where the bUilding would 

Number 1 I 1989 

Exlerlor 01 pool wing shows high. two-story walls 
01 non-logging glass Ed Leland photo 

IRONWORKER 
shear knives 

Punches & Dies( 

Notcher 

Stems & Nuts 

-,r-coperpunChes II ' & Dies Punches & Dies 

The leader in high quality 
tooling 

Call 1-800-446-4402 
THE CLEVELAND STEEL TDDL CD. 

474 E. 105th Street . Cleveland, Ohio 44108 
A 1143 
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F astFrame ™ An essential tool for 
every design office 

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

At Last .... . a revolutionary application using 
everyone 's favorite software .... LOTUS 1-2-3®. Now 
you can completely analyze & deSign 20 frames, 
trusses, bracing, and beams with lightening speed 
and superb graphics within 1·2-3 . FastFrame also 
gives you on - line help, mouse support, true spread · 
sheet entry, single keypress control, and except io n­
ai speed in a very refined package. 

AISC & USER DEFINED 
DATABASES 

, View a ·Pop·up· window to 
scroll through and select the 
section you need. 

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

' Bu il d your own additional 
database of frequently used 
sec lions for use on all future 
jobs. 

' Numerical accuracy ma in­
tained with all AISC values. 

BEAM ANALYSIS & AISC 
VERIFICA TlON 

, Analyze any beam by point­
ing to it with the cursor and 
pressing IF-t OI . 

' Shear, moment, deflection, 
and AISC code checks fjp 250 
po ints across span. AIS C 
check includes a./l sections 
and a./l appendices. 

' Full color graphical plots of 
results. 

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

ENERCALC Engineering Software 

STRUCTURE PLOTTING 
Press IF61 10 plot the entire 
frame at any time. Quickly 
verify your frame, loads, & 
boundary conditions. 
Displays static & deformed 
shapes. 

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

, Zoom in on any portion of the 
frame by 'draw ing a 
box' .... just like CAD sys ­
lems. 
CGA, EGA, & Hercules. 

Only S650! Call Today 
(800) 424·2252 I (714) 723·0295 

3432 Via Oporto, Newport Beach, CA 92663 
t2 

HIGH ROOf PARAPE . 
WALL 

'. GoA STUD WALL 

~ICI( VENEER 

STEEL .o5T 
" STEEL WIDE FLANGE: EEAM 

_ 2. Z"I/." AhGlE JoT 4'·0 
• Z ]14", BOLTS 

t.Z.V."ANGl£ . WELD TO 
BEAIII AND JOIST 

118" PLATE 

Detail of roo/lso/allon JOint to allow for vertical 
moments caused by heaving, expanSIve SOl'S 

try to tear Itself apart because of dlfferenllal 
movements 

The bUilding was engineered to allow the 
structural framework of the main building and 
the pool area to move Independently of each 
other Also the foundation system of the main 
building IS separate from the pool structure • 
and foundation Because of the corroSlve at­
mosphere of high humidity. all exposed steel 
was finished With a durable epoxy paint. 

Structural Steel Systems 
After extenSlve Investigation Into alternate 
structuraf framing systems. steel was selected 
because of economiCS and the architecture 
deSIred. as well as ItS light weight and Itex­
Ibility The superstructure above the pool 
lloors has structural steel floor and roof fram· 
Ing and a combination of steel columns and 
masonry bearing walls 

The roof over the pool wing IS three dlf· 
ferent levels Only three Interior columns sup­
port the pool roof and each doubles as a 
guard tower, high dIVIng platform or obser­
vation deck. The structural deSlgn of the roof 
aflows for solar panels to heat the poof water 
and skylights that admit daylight Into thiS in· 

door verSIon of a 'day at the beach" The 
roof structure IS also deSIgned to support a 
gigantIC serpentine sflde that one day will Cir­
cle the entire poof Wing 

Large, 48-ln. deep JOiSt girders span cof-
umns over the pool wing. 32-ln. deep long-
span JOiStS 8-ft o.c. run between the large JOist 
girders The roof IS a 3-ln 20-ga acoustical • 
deck With an 18-ga flat-bottom plate The 
deck IS deSigned as a diaphragm to resist 
lateral loads. The column-free gymnasium 

MODERN STEEL CONSTRUCTION 
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_ 3' COfrrICRETE SlA80N ,,'2' 
M£T.lL DECo( 

~ 'ULL PVO[TflATIDN wElD 
.Ul.T· ..... Z·. , . 

.A"'TI'I'~GE'" 

CANTILEVER STAIR 
SUPPORT, lit I •• 30 

;ilt~°c"fu~:(~~8·E 
AT OTH£1t LOCATIONS, 

..... ___ ~~EJJ:""~LTL~~;,~'=E 
CDtfCI'IETE 

SectIOn through sta,r detail 01 cantilever beam support for stflngers (above) 
W14x30 and tube sections cantilever off to-In. pipe columns (r) 

Interior \. ew 01 maIO Circular staircase 

roof IS created With tong-span, 72- ln. deep 
JOiSt girders which span 84 h With 24-ln. 
deep, open-web JOiStS spanning the JOiSt 
girders. The Galleria roof over the circulation 
corndors IS custom prefabricated rigid gable 
trusses made up of structural6-x 6-x 1/. -tube 
members. 

The main level floor IS composite structural 
steel With concrete topping TYPical floor 
beams are 36-ln . deep JOiSt girders, Steel 
floor JOistS are t6-ln. deep at 2-ft centers 
spanning the beams Three Inches of con­
crete topping overlay steel metaj decking to 
complete the lloor system. 

USing structural steel proved to be a prac­
tical. economical solution for the large, main 
circular staircase 10 x 4 structural tube or 
W14x30 beam sections are welded to and 
cantilevered of' lO-ln. dla pipe columns to 
support the curved 8- X 2-10 stair stringers 
Both the superstructure and the support 
system for the poofs are supported on drilled 
per foundationS extending deep Into becroclt 

Project Financially Successful 
The center has proven to be an excephonally 
popular and scccessful facility, The city had 
prolected It would take three years before the 
center's operational costs would be fully 
covered by admiSSion and user fees, In less 
than a year, they are operating Without need 
for subSidy The number of people who use 
the facility, Irom the city and the surrounding 
region, has surpassed Westminster's highest 
profechons and expectations, 

Structural steel played an Important part 
In the success of the project It allowed the 
engineer and architect the flexlbhty to deSIgn 
economically a complex and difficult faCIlity 
Within budget and the $8-mllhon prolect was 
completed on schedule 0 
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Architect 
Barker Rinker Seacat and Partners, PC 
Denver. Colorado 

Owner 
City of Westminster 
Westminster, Colorado 

Structural Engineer 
Richard Wlengardt Consultants. Inc 
Denver, Colorado 

Richard Wemgardr. PE IS preSident of Richard 
~mgardt Consultants, a structural engineering 
'!fm based In Denver. Colorado 

General Contractor 
J. E. Dunn ConstructJOn Company 
Kansas City, Mlssoun 

Ron Rmker IS a partner 01 Barker Rinker Seacat 
and Partners. Architects, PC a Denver-based 8r· 
chltectural "rm 

Window Wall / Curtain Wall Mockup Testing 

Wilshire / WCSIUood, Los Angeles 

• Testing Faclllty IS 45-­
(001 high by 70-(oot iong' 
300 psf loading capacity. 

• rer ASTM and AAMA 
Specifications. 

----=", . omputer aided data 
acquisition with instant 
denection readings + /­
.001 Inch. 

• Dynamic Tests uSing 
2000 HP Aircraft Engine 
w/ 13.S foot propeller. 

Granllt and Alumlnum /Glau Windou· Wall Mockup read, 
lor lJ:ynamlc Waler infiltration Test. 

~:\IITII-EMEH"" ('O:\II·A=-O .... 
Th.· Full 'N'n I,t' 1 1\J.1't~J..·ru r Olln.l! Lah .. .ul"", Eu,iNuht'J ryo. 

781 East Washington Blvd" Los Angeles. Californl3 90021 
213/ 749-3411 . Fox 2131746-7228 
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Research Engineers. Inc., creators of STAAD,III / ISDS. 
won't be commemorating the program's tenth anniversary 
with the usual fanfare. Instead. this energy will be directed 
towards extensive R&D and continued outstanding 
customer support. Striving to meet their users' needs. REI 
has established STAAD,III / ISDS as the leading software 
system of its kind. Computer,aided structural analysis and 
design ground is constantly being broken with STAAD. 
REI's mission throughout the next decade will be setting 
higher software standards and maintaining the leadership 
in the industry. 
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Creative Architecture 

STEELCASE INC. 
Steel Frames an Ancient Shape 
by Larry Hulst , w ith Toni Go uld 

Steelcase Inc., a world leader In today's 
office furniture Industry. wanted a 

unique research and development faCIlity. 
King Khufu (a.k.a "Cheops''), a leader of an­
cient Egypt, wanted a place to stay for eter­
nity More than 4,000 years and half a world 
apart, both leaders chose to bUild pyramids. 

Except for their shape, though , the two 
aren't much allke- and steel construction 
makes for one of the biggest differences. 

Khufu 's pyramid (called the Great Pyra­
mid) on the west bank of the Nile outSlde 
Cairo, Egypt, IS engineered solidly of lime­
stone blocks-some two million of them, 
each averaging 2.3 metnc tons All that plled­
up stone makes for httle room In"de Despite 
a t3-acre base and a 48t-ft onglnal height, 
the Great Pyramid's Intenor spaces are 
limited to a couple passageways, a gallery 
and two rooms 

Dramatic Contrast 
Structurally, materially and spatially, 
Steelcase's pyramid (properly called the Cor­
porate Development Center, or CDC, located 
a few miles south of Grand Rapids, MICh,) 
proVides a dramatic contrast. 

Over a steel skeleton, the 128-11 high, 
7-story CDC features polished granite at Its 
base and a skin, on upper stones, of painted 
aluminum panels With polYISlOCy.anurate In­
sulation sandWiched InSide. CeramiC Inl 
glass on windows and skylights blocks glare, 
yet admit natural light and give occupants 
a good View of the prairie landscape of the 
12S-acre rural site. 

Within Its total 575,000 sq, ft, the CDC pro­
Vides work space for more than 700 person­
nel. Employee Interaction areas of various 
sIZes also are Important deSign features, 
These spaces range from outdoor terraces 

Dramatic Steelcase Inc's new headquarters near Grand Rapids. Mlch 
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on several levels to a central atnum that sub­
dlVldes Into four separate atna as the building 
steps up. Reaching the full height of the 
building, the atnum mimiCS the overall bUild­
Ing shape, but With a major tWiSt top to bot­
tom, ItS pyramidal shape IS the mverse of the 
bUilding's extenor contour All employees 
must come to thiS "town square" to traverse 
vertically and to enter or leave the bUilding. 

DeSlgned and engineered by The WBDC 
Group, the futunstlc CDC represents a 
creative deSign response to exacting re­
qUirements that stemmed from three baSIC 
goals, 

Three Basic Goals 
Steelcase wanted the bUilding to encourage 
an Integrative (as opposed to hnear) work 
process, which meant the deSlgn had to 
faclhtate Interaction and commUnication 

t5 
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USING THr; RIGHT TOOL 
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Are you using a big, complicated 3D analysis program to 
solve your everyday plane frame problems? 

RISA-2D is the BEST tool available for fast , easy and 
complete analysis and design of 2D frames. Some of the 
features offered by RISA-2D: 

• Spreadsheet style data entry 
• Model graphics with members color coded for stress level 
• Complete AISC design 
• Shear, moment and elastic curve diagrams 
• And MUCH more ... 

Let RISA-2D make solving plane frame problems as fast 
and easy as possible. Use the right tool! 

RlSA·2D Introductory Price 

$ 250 (E,p".s Feb 28.1989) 

Call us today for more information and a FREE demo disk! 

RISA Technologies 
3951 Acacia Street 
Irvine. California 92714 
In California : 1·800·332· 7472 
Outside California: 1·800·552·7472 

III RISA 
TECHNOLOGIES 

Photo shows steel spline 'ramlng where SIdes 0' pyramId m~ 

Second, the environment had to encour­
age creatlVlty- specifically. the owners want 
ed the building to bring the outdoors In. to 
have a light and airY feeling and to provide 
spatial excitement. 

Finally. they wanted the exterior to reflect 
the company'S commitment to deSign ex· 
cellence. to make a straightforward declara· 
tlon uSing strong, Simple lines. 

BUilding a pyramid was not, In Itself a 
primary goal But conSlderalion of each ma- . 
lor client reqUIrement repeatedly led Ar· 
ch,tect Donald J Koster to conclude a 
pyramidal form could work well to satisfy the 
owner's criteria As well as It responds to the 
owner's needs. the deSign Itself presented 
challenging structural systems requirements. 

Challenge In Structural Requirements 
The structural system had to be adapted to 
the building shape and planned uses. It also 
had to be compatible With a fleXible power 
and commUnications distribution system 
Finally. II had 10 prOVide Ilexlbllity dUring con· 
structlon. requiring fast-track phaSing under 
an extremely tight schedule. which called for 
the superstructure to be erected dUring 
winter months All these criteria, WBDC 
engineers decided, could be met With a 
structural steel Irame 

Adaptable to the demanding construcllon 
schedule, steel Iramlng Integrated well With 
the cellular decking system employed for 
paNer and communications dlstnbutlon 
Structural steel also accommodated the vary-
Ing loads anllClpated In different parts of the 
bUilding BeSides prOViding lor tYPical load· 
Ing In office spaces and support-service 
faCilities, the engineers had to allow for slg- • 
nificantly heaVier loading In other areas of the 
CDC, Including laboratOries and concen· 
trated storage faCilities. 

MODERN STEEL CONSTRUCTION 
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Aerial \flew 01 completed elfteflor sans landscapmg 
ElevatIOn (below) shows IOtrlcare steel 'ramlng 

Another lactor In lavor 01 steel was liS 
adaptability to the bUilding shape Among 
the partlcutar challenges 01 the design are 
several spaces requIring relallvety long 
spans fairly large cantolevered areas. and Ihe 
atrium, where the Interaction of external and 
Internal pyramidal shapes IS a SIgnifICant con· 
Slderatlon Structural steel SUIiS all these 
areas well and also helps reduce bUilding 
weight a result which avoids overloading 
relatively weak sOils that prohibited the use 
01 conventional spread loundatlons. 

AnalYSIS 01 loundallon alternatives led to 
the seiecllon 01 augered cast-In-place con· 
crete pies In all. 2.43t t4-ln dla pies With 
an average length of 46 II. were placed 

The lloor system conSists of a 21f2-on con· 
crete cover over 3-ln. compoSIte cellular steel 
lloor deck. With bonomless Irenches to 
distribute service to each cell. For mruumum 
fleXIbility. the 274.000-sq II cellular deck lea 
lures preset Inserts for electncal serVice, on 
a 24-on X 30-on panern In addition. 45.000 
sq II of non-cellular lloor deck was used. pro­
Viding a total supported lloor area of 3t9.000 
sq It The lloor system IS supported by com· 
poSitely deSigned beams of A36- and 

Number t I 989 

A572·Gr steeL With welded shear studs 
spaced at approximate 91n centers Near· 
Iy 6.000 tons 01 structural steel went Into the 
bUilding 

Since the base 01 the CDC IS nearly In­
dustrlalln function. the deSIgn Includes dock­
Ing lacillties for 75-11 seml-traJler units To avood 
detractong from the look 01 the bUilding ex· 
tenor. receiving docks were deSigned beiCM' 
grade. requIring a column· free area 01 ap· 
proximately 89 It x 200 It The structure lor 
thiS area also supports landscaping. 
driveways and parkJng above. and It must be 
able to support fore-flghllng equipment To 
maintain necessary lloor·to-lloor heoghts and 
truck clearances. 36-ln steel beams were 
specolled ThiS sotutlon was conSideoed more 
leaSibie than either cast-In·place or precast 
concrete systems Structural steel lor under 
ground structures also was extended Into an 
adlacent area lor electrical and mechanical 
systems 

Elsewhere. a Slgnoflcant challenge was 
presented by the ontersectlng planes of the 
Inverted-pyramid atrium and the extenor 
building shape which. combined With diago­
nal lloor cuts for escalators. prevented car 

The Best Selling 
Civil/ Structural Program 

Since 1987 

II ANALYSIS II 
• 10 10 f ratIW 1ivu PIne She. 
• Suuc P Delu Oyrwnoc A.SA ANIY'" 
• Capllb'e of IOOO-i of 10000U ~ 100, of h»d UJoe$ 
• Inlen(lJVC! ,eonw:vy. def\ec:llOtl. moOt: Ih.ape. pIou 
• Inte'n<u.-e the~r ~nd moment dtlrr~m pkm 
• AISC l ,bnry mtuOeod 

Ii DESIGN II 
• Inlenu,VC! ~ mt'nu ~ GHlC'" 
• Co'nlnUOUS be~m. wc:uon P'"~(on frtqut'tlCy 

ukul~ltOf'I' 

• AISC <ode <neck and 511,", 
• ACI <oIUtnI"!, be~m. foot,n, dHt,n 
• De'SI,n deuuli un be OUl~t 10 AUTOCAD 
• Ex<ellent In report pn!U:f'lUlJOn' 

II GUARANTEE II 
M-STRUOlIi ~nor 11'1 prod!.KtI.'ly .mel powet' 

II t\u ulremd, flu.tN If'II)Ut OUtput DptlOf'\ .and 
wpport,molt PC XT AT PSl tw'd.or.vt 

"JOIN THE WINNING TEAM" 
Ask for a brochure today! 
t"~\'''i P.O. 8 0. 1)16 

F,.e,mont. CA ' 453 ,..7l26 
(415) 795-4509 

CASE I FRAME is a 

plane frame program wri tten 

especially to fi ll the need for 

an easy-to-use program to 
solve most structural analYSIS 

p roblems laster and w ith less 

effort than w ith general 
purpose programs. 

SIGNIFICANT FEATURES INCLUDE: 
• Template-type Data Editor 
* GraphiC Input Data Check 
* " Engineering" Type Output 
* Customized Units Control 
* Member Moment Releases 
* On-line Help 
'* Simple Data ReVISion 
'* Local and Global Loading 
... " Formula-Ized" Load Combos 
• wrlnen In " C" 
* Steel Sect ion Properties 
* IBM CompatIble 

Price 5169 
(Demo d isk available for $5) 

Computer Aided 
Structural Egineerlng 

2837 N. 76th Place 
Scotlsdale. AZ 85257 

(602) 945-9629 
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Areas that house employee Io'tOrkstarlons (beto,s partltlOnmg) 
Note open. airy feelmg ample I~ght 'rom skylights creates 
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800-331-3002 
Custom squares and 

shapes, Order squares from 
12" to 24", Rectangles 
from 4" X 20" to 24" X 30", 

Single lengths from S' to 
40', spliced lengths to 60 ', 
ASOO dimensions, 

No minimum quantity, 
Material grades ASTM A36 
to AS72-S0, Contact John 
Holden, 

FREE CATALOG ,-----------, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

rylng a number of columns straight through 
to the foundallons Heavy floor·loadlng reo 
qu"ements combined with diagonal transfer 
beams at upper levels. made It necessary to 
transler large column lorces 10 adjacent 
suppons • 

After analyzing several opllons for these 
carrying beams. the engineers specified 
rolled, 40-ln ,deep sections of Gr 50 steel 
Weighing up to 593 Ibs per ft, these were 
fudged to represent the mosl economical. 
timely approach to the problem Approx, 
Imately 250 tons of these beams were sup­
plied by Trade Arbed 

DUring the early stages of the CDC design, 
Wind tunnel testing was performed at the 
Uniliersoty of Mchlgan to determine Wind flow 
patterns around the pyramid shape Results 
of these tests were checked against 
englneenng calculations In the application 
of lateral forces a procedure whch King 
Khufu likely did not require for hiS structural 
syslem 

The corner rodges oIlhe CDC fOl'm a Vlsual 
and structural sphne Interconnecting all tevets 
of the building Structurally, the spline Iram­
Ing consosts of three beams oIlset Irom each 
other to accommodate the Intersecting roof 
planes, all connected by diagonal· angle 
framing The continuity of thiS spline fram­
Ing prOVides a central element In the lateral 
slability of the slructure 

Steel work began on the CDC lale In 1986 
and was compleled In the Sprong of 1987 . 
Early In 1989. Steelcasoc staff Will occupy the 
building the world's hrst ma"" contemporary 
pyramid framed by steel 

King Khufu would be amazed -and 
pleasedl 

Architect/Structural Engineer 
The WBOC Gr(IUP 
Grand Rapd< MIChigan 

Construction Manager 
Baf~ COnstructIOn 
Grand Rapids. MIChigan 

Steel Fabricator 
Haven Busch Company 
Grandv e MIChigan 

Owner 
Steek:ase Inc 

Larry Hulst PE IS manager StflJCturai Engineer 
IfI(J DoV<SIOfI. 01 the WBOC Groop. Grand Rar>ds • 
MlChlQan 

Torn Gold IS wflter for the MarJ(etIng DIVISIOn 01 
WBOC 
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Technical 

Design of Highway Bridge 
Girders on the PC 

The American Institute of Steel Construc­
tion, Inc., IS cooperating With Bridge Soft­

ware Development International, Ltd.. of 
Coopersburg, Pa .. In an effort to provide soft­
ware for computer-aided deSign of steel 
bridge girders, BSDI has developed the Line 
Girder System (LGS) package of computer 
programs, whICh enables the design engineer 
to take full advantage of today 's desktop per­
sonal computers (PC's) Most software can 
perform qUickly computations that were al­
ways required, but the LGS goes further- It 
permits a new level of decision-making 
through lIS Interaclive and user control fealures 

Designers can scrutInize results of their 
decisions, so a contmual learnmg process 
occurs With LGS. The user becomes, In a 
fashion, his own "optimizer," For example, 
through Interaction With the LGS, the user 
can examine the relationship between 

Number 1 1989 

fatigue, Yield stress and girder depth , or the 
relationship between compression flange 
buckling and diaphragm arrangement. ThiS 
level of Investigation can be perlormed 
Without the uncertainty 01 cosls and turn­
around associated With mainframe com­
puting, be Ihey time-sharing or In-house. A 
profeSSional , Investigative approach to 
bridge deSign no longer has to be balanced 
against computing and man-hour costs 

The ability to investigate a three-span 
girder In less than 30 minutes permits con­
fidence In review of in-house work as well as 
the ability to qUickly develop hard Informa­
tion for proposals and to perform type, size 
and localion studies. These speedy Invesl/­
gations Include much more than an analy5ls 
purely for adequacy-they Include evaluation 
of Important variables such as girder depth , 
flange Sizes and girder handling Information 

1-___ ______________ ... __ 

such as field section lengths and weights. 

Hardware Requirements 
The LGS programs run on Industry-standard 
MS-DOS microcomputers, which have a 
parallel port receiving RS232 shaped at­
tachments. The programs are prOVided on 
5V. -/n 360K floppy diSks. All 10 executable 
programs of the LGS can be Installed uSing 
less than two megabytes of disk space If disk 
space IS limited, the programs can be run 
from floppies or from a RAM drive_ 

Capabilities 
The LGS programs prOVide the tools to 
deSign straight girders haVing. 
• Up to 20 continuous spans 
• Composite or non-composite action 
• Composite or non-compoSite action In 

negative moment regions 
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• Constant thickness or vautted concrete 
deck 

• Splayed girder spacing 
• lolenor or extenor girder locations 
• I· shaped or box'shaped 
• Variable depth (I·glrders) 
• Specified vertical and rotational support 

stlHness 
• longitudinally or vertically mixed steel 

grades 
Note: BSDI also has a 3·0 program suitable 
for the deSign of curved girders However. 
complete 3·0 analYSIS and deSign IS beyond 
the scope ot the LGS program. 

User Interaction 
The entire LGS system IS Interactive In that 
the user IS prompted for responses Installa· 
lion of the programs IS even automated and 
Interactive. There are, however, several ad­
vanced features which make the LGS an 
outstanding set 01 programs for the bridge 
deSigner 
• Model bUilding IS performed by the user 

Interactively entering plane, deck and load 
Information . The programs ensure that all 
data has been entered and IS reasonable 

• Live-load selection or definition IS Interac­
tive 

• Solution of the finite element problem and 
application of live loading to Influence lines 
IS monitored on the screen to Inform the 
user as to the status of the programs 

• Any of the Interactive reports the user 
deems valuable may be saved In a file and 
printed later 

• Interactive help messages are avallabte 
for most responses By entering an "H," 
the user causes a hetp message to be diS' 
played The program then returns auto· 
matlcally to the normal Input mode. 

I! IS easy to see why users of Ihe LGS soon 
learn the Impact 01 AASHTO prOVisions on 
deSign deciSions and ways to Improve con· 
structability and tlfetlme structural perfor· 
mance Instead of 10 years' experience be­
Ing composed of one year's expenence 
repeated to times, each new deSign uSing 
the LGS enhances experience and Improves 
one's ability to meet the next deSlgn 
challenge 

Fees and Service 
The Inilial licenSing fee for the LGS package 
IS $3,000, followed by an annual service fee 
of $750. Service Includes. 
• Enhancements to the LGS programs pur· 

chased 

CONNECT WITH LINDAPTER 
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For joining steelwork, nothing works 
harder than Ihe lIndapter range of 
connections. They prOVide fast , 
secure and relocatable connections 
to carry guaranteed loads. 

There's no need for drilling, welding 
or expensive tools, (one man with a 
wrench is all you need). And they 
leave the steelwork completely 
undamaged eliminating expensive 
remedial work on protective finishes. 

The standard Undapter range 
accepts bolts from 3/8" to 3/4" to 
carry loads of up to 13,200 Ibs. 
Larger sizes and greater load 
capaCities are available to order. 

So make the connection. 

~ndaptC!r frorn UNISTRUT 
For more information please contact 
UNISTRUT NORTHEAST 
55 SHAWMUT ROAD 
Po. BOX 157 
CANTON, MA 02021 

PHONE [61 7 J B21-1720 
FAX [61 7 J B21 -424 7 

• Hot-hne dUring bUSiness hours 
• Updates to documentation 
• Updates to programs reflecting changes In 

AASHTO Specifications 
• News releases periodically 

For additional Information contact. 
Technology and Research Department 
American Institute of Steel Construction 

• 
400 North Michigan Avenue 

Chicago, IL 60611 
312/670·5411 • Fax 312/670·5403 

PartiCipation by the American t nstltute of 
Steel Construction In marketing the LGS 
package IS not Intended as a representation 
or warranty on the part of the Institute that 
the LGS package IS SUi table lor any general 
or particular use or of freedom from Infringe· 
ment of any patent or patents Any final 
deSlgn should not be used or relied upon for 
any specific appllcallon Without competent 
profeSSional examlnahon and verification 01 
ItS accuracy, SUitability and appllcat.llty by 
a lICensed profeSSlonal engineer All technICal 
seMCes refated to the LGS package are pro­
Vided by BSDI , Including updates, software 
maintenance and a hOlline for direct service 
to LGS users 

IT IS FUN TO 

DESIGN STEEL 
CONNECTIONS 

USING 

DESCON 

-. 

AN EASY TO USE SOFTWARE PACKAGE 
FOR YOUR PC I 

25 TYPES OF BEAM TO COLUMN 
CONNECTIONS, BEAM SPLICES AND 

BEAM TO GIRDER CONNECTIONS 

MOMENT CONNECTIONS 
SHEAR CONNECTIONS 
BOLTED AND WELDED 

EXTENSIVE DATA BASE OF SHAPES, 
MATERIAL PROPERTIES AND 

SPECIFICATION REQUIREMENTS 
INCLUDED 

FOR INFORMATION CALL OR WRITE TO: 

OIiNITECH ASSOCIATES 
P.O. BOX 758 1 

BERKELEY. CA !M707 
(4 15) 528-8328 
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Soda ... designs your 
least-weight steel structure 
fast ... and automatically 
Finally, a practical structural 

engineering software package 
that not only analyses but 

automatically designs a least­
weight (optimal) steel 

structure. 

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

modern optimization research. 
SODA is a truly practical steel 

design optimization package 
that permits the designer to con­

centrate on engineering instead of routine calcu­
lations, thereby reducing design time and costs. 

• Design codes supponed: 
- AlSC WSD 1978 Specification 
- AlSC LRFD 
- Canadian CA 3 - S16.1 - M84 Limit State~ Design 

• Microsoft' Windows environment 
• Mouse or keyboard interaction 

• -. .­. 
. ., 

Input and edulOg 
IS quick and easy. 

gg , 

--• :::- -
ff-~~--

I ... 

User interface IS 

accompli,hed with mouse 
and drop down mcnu~. 

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

the entire structure as a system. The design 
satisfies both strength and deflection requirements. 

• Members selected from AJSC or ClSC database or from 
user's cu~tom data base 

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

Graphic' dISplays arc 
accessible at any time. 

· · · --
. . . .. . .. .... 

." " '" 
",: 
" 

• • • I 

.. -~ 

....... ----" The optimal deSign" 
prc'oCnted 10 a logical 
and concl.:;c manner. 

TO GET MORE INFORMATION ON SODA, CALL OR WRITE: 

sAda WATERLOO ENGTNEERING SOFTWARE 
22 Dupont Street East 
Wdterloo, Ontario 
Cartada N2J 2G9 
OR CALL COLLECT (519) 885-2450 

STRUCTURAL 
OPTl:\\lZATlO, 

DESIG" A 'D A ALYSIS 
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hen it comes 
to buying A-572, many 
steel buyers do feel trap­
ped . Some suppliers 
behave as though they 
have the market cornered 
on A-572 and that they 
have you in their trap. When you call Interstate to 
order high-strength steel, we won 't treat you like 
we have you trapped. We want your business. We'll 
service your needs, for high-strength steel or for 
other goods from our extensive inventory of struc­
turals , sheets, plates and other mill products. 

Unlike other suppliers, we want to impress you with 
our service, and while we enjoy cartoons too, we 
are very serious about getting and keeping your 

ed? 

business. That is why In­
terstate representatives 
will service your account 
as though you were a part 
of our company. When 
you choose Interstate, you 
ARE part of the company, 

we will be there for you to help make your pro­
ject a success. 

We just want you to know that we stock A-572, we 
really do, and that you can order from us with con­
fidence. We'll deliver what you want, when you want 
it. Every time. 

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

~ 
~~~~~ 

I . ~ . INTERSTATE (215) 673-0300 

FAX (215) 969-0334 

. , -
• II! :!II ~ STEEL SUPPLY CO . 
~ .... 
S TIE l 

ASSOCIATE ~-

1800 East 8yberry Road • Philadelphia, PA 19116 
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Steel "Expands" a View 

DANZIGER BRIDGE 
A View from the Tower 
by Louis Garrido 

A most-needed structure, the new Dan- , 
Zlger Bridge across the Industrial Canal 

replaces a deteriorated, 50-year-old Strauss, 
double-leaf trunnion bascule span on U.S 
90 In New Orleans, La The prOfect IS part 
of the federally funded bridge replacement 
program 

The new, Impressive structure has a semi' 
high level 320-h vertical Ilh steet box girder 
span over the naVigation channel With t50-h 
high steet towers at each end The length of 
the main span was chosen In order to clear 
the entire Width of the canal at thiS locallon, 
fhus eflmlnallng the need for expenSive pro­
tecllve fenders and dolphins and prOVIding an 
unobstructed path to ocean shiPS and large, 
heavy barges us"'g thiS waterway Total length 
(j the bndge IS 3,270 h abutment to abutment 

The new bridge carnes three lanes With 
shoulders In each dlrecl10n With oppoSIng 
traffiC separated by a median barner With 
three lanes In each direction, and a comblna 
tlon of an acceleration lane and a Sidewalk. 
the 320-ft vertical hft steel. box-girder sr;an 
IS tOS It Wide, about the Size of a football field 
Vertical clearance for the movable span In 
the cloSi€d posll1on IS 50 ft above high water 
elevation, prOViding navigation for more than 
90% of the waterway traffic Without Interrupt 
Ing highway traffiC, In the ralSi€d poSition, ver­
llcal clearance above high water IS t25 It The 
Industrial Canal connects the Intracoastal 
Canal With the Gulf of MeXICO through the 
Gulf Outlet. 

The height of the towers from the fop of 
the piers to the centerhne of sheaves IS 150 
h, Tower legs, 1135 h c to c,' have a Tshape 
made of welded plates With vertICal stiffeners 
and cross frames In a hOrizontal plane. A 
large strut. at the top where the sheaves are 
mounted on a steel pedestal, completes the 
tower frame Extending the full height of the 
towers are InSide stairs. one leg for each 
tower A house for the bridge tender IS In the 
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north leg of the west tower, 20 ft above the 
deck and about 90 h above ground 

The tOS-1t by 320-h long hit span has three 
main, welded-steet rectangular boxes 14-lt 
deep spaced 35 ft apart by a steel ortho­
trop'c deck_ The rectangular boxes are fab­
ricated of ASTM AS72 and A588 steel for 
main plates and A36 for secondary mem­
bers The orthotroplc deck, which serves as 
the top flange of the matn boxes, IS V'-In 

thick plate With welded trapeZOidal ribs 
spaced at 26 In, OC framing Into cross 
beams In 145-ft centers The orthotroplc 
deck, topped With 2V, In of rubberized 
asphalt, prOVides S1mooth riding and proper 
skid reSistance 

Normally a Steel Truss 
Normally, a hft span of these dimenSions 

(continued on pg 26) 
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IGTHIS BUILDIIG 
LDGMMOST 

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



FROM 
IESTHE 

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

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

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

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

So whether you need Vulcraft's Thed""gnmmJu.eu oo,..OOalWn l)SEm"aax>m' 

help to protect your building from ::t:''';1~t:rI'';~fd.~l/>Xlfid~'''' P'" 

earthquakes or you want to stay out of the hole when it comes to 
construction costs, contact any of the plants WLCRAFT 
listed below. Or see Sweet's 05100NUL. Ao.._<t~',,,,,,~ 
PO Box 637. BngMmCiry,lJT84302aJ1I734·9m PO Box F·2, F""""'" SC29502aJJl662·0381; PO Box 169, fUrr /hyno ALJ5%7 
JJ5/845· 2461; PO Box I&;, Grapeland, TX 758444(J)/687·4665; PO Box 59, Narfdk. NE 68701 402I644-85<Xl PO Box lau & Ja,,/N 
46785 2191337·5411 , An:iullll ErIich·RDfnl"W An:iu"", AlA, Struauml Eng"''''' Relndey Eng;""", & Assooats, Inc; GcneruI Conrrooor 
The Bem/yon Corporaoon. Sled robriro"" D&H Sled s..pp/y, lnc; Sled EnnJr. Sled Do:k E= Inc 



would have required a steel truss with 
overhead members that clog the VISlon of the 
bridge tender so he cannot completely 
assess If traffic IS clear before opening the 
structure for navlgahon With th iS deSign of 
the bridge, passage IS Vlslble WIthout the 
nagging overhead clutter of a truss bridge, 
and the operator commands an unobstruct· 
ed View of the whole structure 

of the tlttlng girder. The wind toad acting on 
the I,tt span IS transmitted to the towers 
through the span gUides when It IS raised. 

Fabrlcalion of box girders, orthotroplc 
deck, towers, end hft plate girders and other 
bullt·up members reqUired shop welding All 
field connections were made with high· 
strength ASTM A325 bolts. Those members 
are designated as fracture·blast·cleaned In 

accordance with SSPC·SP6·Commerclal 
Blast Cleaning and Inspected for sunace 
flaws prior to fabrication 

At each end, the htt span frames Into a 
large plate girder extending the Width of the 
roodway These httlng plate girders carry the 
entire weight of the span . The hft span, total 
weight 2,200 tons, IS supported by 80 
2· V,·dla , 6 X 25 Improved plow· steel wire 
ropes, With 20 ropes attached at each end 

Span Shop-fabricated 
The hft span was shop·fabrlcated In three 
sections both longitudinally and transversally 
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We've got the handle 
on power! 

Grab on to one of WA Whitney's profitable 
presses that go to the job! 

Punch where it counts, on the job site, with 
W.A. Whitney 's complete line of flange and web 
portable presses. Capabilities of these portable 
presses Include: 

• 20·250 tons punching capacity. 
• Full stroke hydraulic punching , 
• Positive workpiece stripping , 
• Easy tool change and operation. 
• Cycle time and operating mode options. 
• Rugged construct ion assures years of dependability, 

Write or call for a free Portable Press catalog , and get 
the power to the lob with a W.A. Whitney portable 
hydraulic press. 

650 Race Street ~ I I 
Rockford , IL 61105 Wk WHITNEY 

Phone: S151964·sn1 AN I 'III INI Q"'''AN Y 

and shop·assembled, lollowlng progressive 
assembly method, In two sections In the 
transverse direction. Each sectJon contains 
two main box girders, lloorbeams (Including 
end hft plate girders), d iaphragms and • 
crossframes. 

Each tower leg was shop·labrlcated In four 
liers and shop·assembled With all the tiers 
In one contiguous section, also follOWing pro­
greSSlve assembly methods. The top strut 
was assembled In one conliguous section 
With only the top tier 01 each leg Because 
of the large cross section 01 the tower legs, 
shop assembly of the jOints With mill ends reo 
qUired 70% of the main material bearing 
area to be In contact, With any element 01 

• 

Danziger Bfldge deSigned so lifting mechanism 
does not obscure hIghway or waterway traltlC . 
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Giant gear Ilhs span Compare size 
WIth that 01 man In foreground 

the main material having a minimum of 60% 
of Its bearing area In contact. A mID<lmum 
gap of 0.03 In. was permitted for parts not 
in contact and a gap not exceeding 0.005 
In . did qualify as contact. 

For the ereclion of the left span , two 
falsework towers between the main piers, 65 
ft each SJde of the centerline navlgalion chan· 
nel, were built to provde a minimum of t30·ft 
hOrizontal clearance 

Straightness and alignment of towers was 
checked carefully to ensure smooth opera­
tion of the movable span. ThiS reqUIred each 
SJeChon be Slet accurately In position With bolt 
holes In true alignment belore boiling the 
sphces. Vertically. measurements were taken 
each morning or night to avoid the tempera· 
ture effects of the sun The top strut was also 
erected In early morning before sunrise. A 
tolerance of one Inch vertically and a one· 
Inch deviat ion In squareness for each tower, 
was permitted Irom theoretical POSition, as 
Viewed normal to the longitudinal centerline 
of the bndge 

The counterweight IS two steel trusSleS at· 
tached d"ectly to the ropes. The trusses are 
embedded In concrete. The size of the coun· 
terwelght IS 775 ft X 185 ft and proVides five 
pockets to accommodate 1,000 balance con· 
crete blocks, Each counterweight has a sup­
porting device at the top of the tower, allow· 
Ing the concrete to be poured at the upper 
limit of ItS 75 It 01 travel. ThiS deVice permJls 
the luture change 01 ropes or repa" to the 

Unobstructed View from the tOwel (I) 
speeds traffiC, promotes safer operation 

STEEL 

DETAILING 

"BEAMS 
and 

COLUMNS" 

The most versatile, 

cost effective 

detailing system 

available ... 

C O~!l"IUI' ,fElR 
A oftlll!lD> 
D fE"'~OIl. ".0 

COMPUTER DETAILING CORP. 
1310 Industrial BI .... d 

Southampton, PA. 18966 

215-355-6003 

p-----------., Structural Engineering 
Software For Your IBM 
Personal Computer or 
Com patible . .. 

-~ 
Structural Analysis/Design 
Frame{fruss/Cont illuous Beam AnalYSIS 
(Incl udes Shearwa ll Frame Interaction) 
...... .. , ................... .. ... .. ................. ,. $4.15 .00 1 

Load AnalYSIS Program ... ....... ...... $275 .00 , 
MOV ing Load Amlly!!ls ................ $450.00 
Concre te Beam Design ...... ,'"'", .. ., $ 175 ,00 ' 

I PCSAP 1.1· 0 Frame (fross) .......... $200.00 1 
I Relammg WaH ............................. S275 .00 I 
I Concrete Spread FOOling .............. $250.00 I 

Ptle Group ................................... S I50.00 
I Shear WaH ................. .. ................. S275.00 1 

: ENGINEERING SOFTWARE: 
I SERVICES, INC. I 
1 978 Douglas Ave nue. SUI te 104 

1 Altamonte Spnngs, Aonda 327 14 
C. II Our Hollint 1-800-257-8087 

1 Florida ReSident s 'O~· ~62· 7755 

I 
I 
I .. _---------- .. 
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counterweight with the span In the closed 
position. Balance chams offset the Imbalance 
of ropes when the span IS raised 

Construction for the 11ft span required 66 
million Ibs. of structural steel. The total cost 
of the bndge, Including approaches, was 
about $38 million. The DanZiger Bndge Oller 
the Industrial Canal at New Orleans, La , on 
US 90. locally known as the Chief Menteur 
Highway, which serves both automotive and 
marine traffIC elflClently and safely. was open 
to traffIC In Apnl t 988 

Designers 
Sverdrup and Parcel & Associates (malO bndge) 
SI louiS, M ISSOUri , and 

David Volken and AsSOCiates (approaches) 
Mobile. Alabama 

Generaf Contractors (joint venture) 
Wllhams Brothers ConstructIon Co and 

Clam bra Corporation 
New Orleans, louiSiana 

Steel Fabricator 
USS Fabncatlon 
Orange. Texas 

Owner 
louiSIana OOTO 

LoUIS Garrido /s bridge deSIgn engineer for the 
LOUl~anB Dept 01 Transponal1On and Develop· 
ment, Baton RouflB: LOU/Slana 

, . 
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Uti span, In up position, dwarfs 50·y' old bfldge 

Elm 1M is the graphic, 
interactive software that 
automales finite element 
analysis, All you do i draw 
the structure and specify 
beams from the built-in 
AISC library. Your PC 
automatically generates 
displacements and stresses. 
Results appear on the 
screen overlaid on your 

original m<Xlel, Itl; fas~ easy 
and efficient, even if you 
have no formal FEA train­
ing. See for yourself. Ord I' 
th Elm "hands-on" demon­
stration disk with full 
docwnentation.lt runs on 
any PC with EGA graphi , 
Microsoftl!> mouse and 
math co- processor. J list 
send a check, including 
applicable tate sales tax, 
OrcalIBOO-233-1798. 

Elni 
tressless nalysi 

FUJITSU 

• 

Fljjitsu America Inc., lnfol1nalion SyslEms Dil'is ion • 
3055 Orchard Drive, Sml.]o$(', ('A 9:;1:].1 ·20 1 j · (415)4:32 ·I:JOO ext. ~I:l 
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Steel's Flexibility 

RESOLUTION PLAZA 
Designing a Safe "Sled" 
by Peggy Confer 

Structural steel provided the strength and 
adaptability necessary to bUild an award· 

winning structure on a preViously "un­
bUildable" prime location In downtown An· 
chorage. Resolution Plaza. a SIX' story, 82·ft 
tall , 57,276 SQ ft office bUilding was named 
the top commercial construction project In 

Alaska lor 1986 by Alaska Construction and 
01/ Magazine. One core servICes the bUilding 
with two elevators. Setbacks In the lloor plan 
allow decks on lour levels to open lrom In· 
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tenor spaces to an unobstructed VIfN./ of Knlk 
Arm 01 Cook Inlet and the Chugach Moun· 
talns. There are two main entries to the 
bUilding, one at the Ilrst floor and a grand 
entrance at the Ilfth lloor that opens onto the 
Intersection 01 Third and L Streets. The bUild· 
Ing IS supported entirely Irom eight pile caps 
and has no traditional spread lootlngs. ThiS 
aspect of the bUilding IS concealed by a stuc· 
co "skirt" wall Irom the underSide 01 the 
building to the ground Mechanical gear IS 

also hidden by this skirt. 

Site Challenges 
The major challenges lor thiS building came 
Irom the Site, next to Earthquake Park. ThiS 
IS at the northern edge 01 what IS known as 
the L Street slide area, a result of the 1964 
earthquake. The City of Anchorage became 
:oncerned With construction In thiS area after 
reviewing a report by WOODward·Clyde In 
1982 entitled, "Anchorage Office Complex 
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r-----------, Arbed's rolled 40 " beams, availa­
ble in 16 sections from 149 to 328 
Ibs., has now been expanded to 
include our new rolled 44 " beams, I 
available in 4 sections from I 
198 to 245 Ibs. They all offer I 
the same benefits we're famous I 
for: high section moduli, great lat- I 
eral. buckl ing resistance , and the I 
ability to compete economically 
with both fabricated sections, as 
well as reinforced precast and 
prestressed concrete. 

Arbed 's rolled " Tailor-Made" 
series (up to 42.45" x 18.13" x 
848 Ibs) . . . lets you specify the 
beam weight you need, other 
than what is normally available. 
Result? Big savings in fabrication 
costs and weight. 

Get all the facts now ... send the 
coupon for information including 
complete specifications. 

I TradeARBED, Inc., 825 Third Ave.. I 
241h floor, New York, NY 10022. I 
(2121 486-9890, I 
FAX, 212-35:'-215912421 . I 
Dam TX CN.V.) 125 159, 
Int'! TX: (fTT) 421-180 I 
In Canada: TradeARBED Ca nada, I 
Inc. 3340 Mainway, Burlington, I 
Ontario. Canada L7M lA7 
(41 6) 335·5710, 
FAX: (41 6) 335·1292, TX: 0618258. 

Please send me the NEW literature 
on AABEO's 40". 44" and 
"TAILOR-MADE" rolled beams. 

Name TIUe 

FIrm 

Address 

City 

S'ale ZIP L ___________ -J 

• • ;e,.."'\DE I nc _ 
INNOVATORS OF STEEL CONSTRUCTION PRODUCTS 
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Steellrammg deSign solves SeismIC 

problem tor Resolution Plaza structure 

Geotechnlcallnvestlgatton, Anchorage, Alas­
ka." ThiS report raised Ihe possibility of large 
vertiCal and hOrizontal seismiC motions In the 
area. The site slopes 50 It from L Street to 
the parking lot below The SOil , a layer of 
loose to dense sand and gravel 01 varying 
depth over clay depoSits, was not con"dered 
abte to carry heavy loads. The SIte was con­
sidered fragile, With minimal cut and fill re­
commended by the geotechnical engineer. 
Steel friction piles were also recommended 
as the most appropriate type of foundation • 
support to spread the load through the sands 
and gravel to lower concentrated loads on 
the clay below and to minimize disturbance 
of the SOIl In general The geotechnlCat report 
gave a 10 to 20% probability In 50 years of 
vertical and hOrizontal movements on the 
order of 10 It, and a one to live percent pro­
bability 01 movements on the order of 20 It. 

Design Approach 
The Iinal configuration of the building was the 
result of months of study by the geotechnical 
engineer and weeks of meetings between 
the aNner, architect and engineer The (}Nner 
expected to put a 12·story building on the 
Site Similar to the larger ones around II In Ihe 
downtown area The site seismiC conSidera­
tions eliminated thiS option, the possibility of 
malar soli displacements would put the 
bUilding In danger of tipping over Bralnstor· 
mlng resulted In a concept the architect call· 
ed the "sled," a very low structure With a 
Wide base to minimize rotation problems. 
Thus It remained lor the structural engineers 
to deSign a sale sled 

Structural engineers were confronted With 
a tough situation not addressed by the 
Unllorm Building Code Therefore, they set • 
about to develop a cntena WhiCh, based on 
the pOSSible honzontal and vertical Salls 
movements presented by the geotechnical 
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WE 
PUT 
100 
YEARS 
OF 
EXPERIENCE 
IN 
EVERY 
BOLT WE MAKE 

ST. LOUIS SCREW 
& BOLT COMPANY 

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

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

ST. LOUIS SCREW & BOLT COMPANY 
6901 N. Broadway/St. Louis, MO 63147/(314) 389-7500 

Yi 
.,.." 

INOUSTQIAL ro a "'4STC;NE;RS L O .NSTrrUrr; 

engineers. would produce a structure In 
which hie salety risks were reduced to a level 
Similar to a normal code structure subject to 
earthquake loading The engineers set about 
to deSign a bUi lding which would maintain 
slruclurallntegnly 10 prolecllhe Ille safely of 
the occupants under various foundation 
failure modes suggested by vanous sOil 
failure mechanisms deSCribed In the 
geotechOical report If Ihe lower soil block 
falls and hne B pile caps drop (see figure), 
the building Will cantilever from the two re­
malOing rows of pile caps If the hne 0 pile 
caps fall , the bUilding w"l span from B to G. 
If the piles fall In bending due to lateral mo­
tion, Ihe pile caps are deSigned 10 act as 
spread footings Some resistance to lateral 
mohon IS prOVided by batter piles. The en· 
lire so" block on which the bUilding IS found· 
ed may move downhill, In which case the 
piles would fail In bending and the pile caps 
would become spread footings. Comments 
by Forel! & Eissesser (hired by the City of An· 
chorage 10 review the deSign) resulted In the 
addition of grade beams 10 tie the pile caps 
togelher. Steel pipe prOVided the most 
economical solullon for the grade beams. 
The geometry 01 the pllecap layout would be 
maintained by a trusswork 01 pipe struts so 
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FAX, (314) 389-7510 
Toll Free, 1-800-237-7059 

FoundatIon plan of unusual "s/ed" structure. 

• 
I 
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Steel-framed "sled" desIgn meets majOr challenges on SIre In hIghly seismIC area 

CONSTANT DEPTH 

STEEL PLATE GIRDER 
ANALYSIS AND DESIGN PROGRAM 

with extensive graphic capabilities 
for the IBM or compatible computers 

conforming to the 
AISC Specifications 

Highlights of the Program 

• Accepts All Loading Conditions as 
displayed In the AISC Manual, 8th Edition, 
pages 2·114 thru 2-123 

• Compression Flange Can Be Later ally 
Supported AI Points 01 Concentrated 
Loads or Can Be Laterally Supported For 
lis Entire Length 

• Designs Web and Flange Plates of Any 
F(y); also Oeslgns Hybrid Girders 

• Designs Bearing, Intermediate and 
AddlllOnal Sulleners 

• Checks Combined Shear and Tension 
Stresses 

• Checks Web Stability Under Transverse 
Compressive Loads 

• Checks Dellectlon 01 the Girder and other 
AISC Spec ReqUirements 

• Olsplays Moment, Shear and Delleclton 
Diagrams lor the Full Length 01 Girder 

• DeSigns Rolled Section Girders 
For a 48 page Manual and Llm,led 

Capablilly but Fully OperallOnai 
Software Package write 

ENGINEERING BULLETIN BOARD SYSTEM 
POBox 75537. Los Angeles. CA 90075 
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the bUilding might rotate and drop several 
leet In elevation. but be structurally Intact to 
allow safe evacuation after a seismiC event 

The I,nal conllguratlon has II"" longitudinal 
Irame/trusses. grids one through II"" and 
Ihree transverse trusses, gnds B D and G 
All moment connections are detailed 10 meet 
the dUCllllty requirements of the UnIform 
BUilding Code. The braces are lull·tenSlon 
capacity uSlng lull penetration welds of 
lIanges and web 

PosSlbly the most unique leature of the 
structure IS the p.le cap deSlgn Each cotumn 
base plate IS a«ached ""rtlcally by only two 
1'/2·ln. dla KJ07 anchor bolts ThiS limits 
the amount 01 down drag which can occur 
because of dillerential ""rtlcal soil move· 
ments HOrizontal capacity IS prOVided by a 
ring 01 steel bars welded to Ihe lower plate 
Lateral release IS achieved by local bending 
of the p.llng The p.pe struts between the p.le 
caps proVide assurance thai even If Ihe 
bUilding should lilt oil ItS foundation when 
II came 10 resllt could set back on Its foun­
dation because the geometry was main· 
talned by the struts 

The total welghl ollhe bUilding had to be 
kept to a minimum Steellramlng Wlfh com· 
poSlte 2'10. steel deck and 2V2·m concrete 
cover was chosen for the lloor system The 
typical bay IS 21 by 30 ft. The story height 
IS 11 It·4 In With thiS limited story height It 

Architect 
The McKmley Archltecfs 

Structural Engineer 
KPFF Consulting Engmeers 

General Contractor 
Hoffman Construction 

Developer 
Quadrant Capital Inveslmenl 

• 

was necessary to prOVide penetrations . 
through the beams lor the mechanical sys. 
tern. These INCre round, mainly unrelnforced 
penetrations Honeycomb core aluminum 
laced panels mounted lIush With Ihe Window 
glass provIde a strong. IIghtWfllght cladding 

Construction 
Access to the site and space avalla~e for 
construction was limited Mable cranes 'Here 
used lor all the work. A crane Wlth adequale 
reach lor Ihe longest piCks was poSllloned 
at Ihe lower end 01 the Me lor Ihe durallon 
of steel p.recllon The bUilding site had less 
than an acre available for steel shakeout. so 
steel was carefully InventOried by computer 
and packed In Irallers. Trailers were ordered 
Irom the marshalling yard as the" contents 
were needed lor the carelully planned erec· 
t,on sequence The conlractor had dllflculty 
With temporary shOring 01 the steel because 
01 the soft ground at the site so maximum 
use was made of the pile caps as stat>e sup· 
port lor shores Carelul attention was given 
to the order of 10lnt welding ConSCientious 
attention 10 weld,ng procedures and preheat 
lor the ""ry large compfete penetration welds 
kept rejections to a minimum 

Peggy Confer was a SJrucrurai engmeer WIth KPFF • 
when thiS feature was wfltten. 
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Unique Rehab 

TRINITY CHURCH 
Good for Another 250 Years! 
by Cornelis J. de Boer 

Trinity Church In Newport. R I . IS a heavy 
timber frame bUilding bUilt In 1726 by 

Richard Munday Its deSign IS closely relaled 
to London churches of SII Christopher Wren 
which were masonry structures In concept 
and execution. Transforming masonry struc­
tures Into timber frame structures with mor· 
tlse and lenon connections left the church 
vulnerable to live-load deformation, pnman­
Iy because of a weakness In resisting lateral 
loads. 

Over the years, the relentless southwest 
winds have pushed the church toward the 
north. leaving It SIX Inches out of plumb from 
sill to plale-and over one foot oul of plumb 
at Ihe base of the lower splle. The structure 
has also deforned In plan. The center bays 
(It IS seven bays long) are deformed farther 
to the north Ihan two (east and west) end 
bays. 

There was no reason to believe the ongo­
Ing deformation of the timber frame would 
stop and the Irame stabilize. Aging. degrada­
tion of the wood and careless modifications 
and repalls had left the Irame In a senously 
weakened, deformed condition. After pro­
longed analysiS. a decaSlon was made to rein· 
force and stabilize the wood frame In Its 
wracked position 

Detailed englneerrng analYSIS led to the 
conclusion that reinforcing had to be done 
With steel Prrmanly. Ihls was so because 
stresses were such that wood was not a feaSi­
ble matena!. Fire-safety conSideralions made 
rt necessary to deSIgn the steel frames so that 
no on-site welding was requlled (In close 
proximity to combustible materrals). 

The final deSign IS five vertical frames of 
tubular steellitted Into the wood frame. which 
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National 
Institute 

of 
Steel 

Detailing 

Who are we? 
What can we do for you? 
Why should you join? 

* 11 chapters * 28 states 

* Memberships available 
A. Regular membership 
B. Associate membership 
C. Individual associate 

membership 
D. Member at large 

* Quality procedures 
program 

* Health insurance 

* NISD newsletter 
" The Connection" 

* Meetings in all areas of 
the United States 

For complete details 
call or mail coupon to: 

L.N . Ross 
National Institute 
of Steel Detailing 
1791 Tullie Circle N.E. 
Atlanta , GA 30329 
(404-634-8424) 

• name 

• title 

• company 

• address 

• city state 

• zip 
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When $28· 
million restora­
tion began. 
300-yr. old Trlntty 
Church was 
near collapse, 
Pummeled by 
lime and winds, 
bUildIng leaned 
badly Architect 
designed skeletal 
system of steel 
framing to 
absorb stresses 
on Of/gma) wood 
beams and 
stabilize bUlldtng 

Rock and steel 
piers extend 
below basement 
and anchor Into 
rock ledge 

New tubular 
steel frame. 
sandWiched 
between plaster 
Intenor and 
sheathing. 
supports front/ 
rear walls. tower, 
attiC 

MODERN STEEL CONSTRUCTION 

• 

• 

• 



was then bolted to the steel; and two horizon· 
tal trusses (of steel angles), one In the attic 
on the floor and one In the tower. All the steel 
frames, both ver\JCal and honzontal, were tied 
Into each other And the whole assembly was 

• anchored through deadmen Into bedrock 20 
to 30 It below grade Essentially, now, Ihe 
wood frame has only to hold Itself up, Slnce 
Wind loads are now resisted by Ihe steel 
frame. 

Erection 01 the steel panels went well , can· 
Slderlng the need for tightness of fit, the 

wracked condition (In three dlmenSlons) of 
the wood Irame and very restricted site can· 
dillons. Much credit for success of the steel 
frames goes to the steel fabricators for their 
detailed measuring of the wood frame and 
their craftsmanship In fabrlcal lng and erec· 
tlng the pieces 

With proper maintenance and some luck 
regarding eanhquakes, fires and hUrricanes, 
the owners leel the church should be stable 
for another 250 years. 0 

(continued) 

• New tubular steel frammg (above) supports old wood beams Below, 
connectIons are bolted on amc truss (no weldIng permitted) 

Number I I 1989 

COMPREHENSIVE 
STEEL DECK 
INSTITUTE BINDER 
FILE 

Over 500 pages 
01 valuable Inlormatlon, 
hardbound, tabulated . 

"Qualitv information 
at your finger tips" 
In effect a complete 
encyclopedia containing: 
~ Current SOl Design Manual for 
~ Composite Decks, Form Decks , 

Roof Decks. 

~ State · of · the · A~ Product 
~ Catalogs of SOl Member 

Manufacturers: 

• BOWMAN METal OECM 
• CONS0L10ATEO SYSTEMS. INC. 
• EPIC METALS CORPORATION 
• MARLYN STEEL PRODUCTS, tNC. 
• ROLL FORM PRODUCTS, INC. 
• ROOF DECK, tNC. 
• UNITED STEEl OECM,INC. 
• VULCRAFT, OIV. NUCOR 
• WHEEL1NG CORRUGATtNG CO. 

~ Publications of Associate 
~ Members who furnish items 

used in steel deck construction . 

READY FOR DELIVERY-ORDER TODAY! 
!send che.;ks; postal, ;;'rld ~oneYl 
l arders, drafts, In U.S. currency. 1 
1 QUANTITY 1 
1_ NEW FILE 535.00 ea' _ I 
1 Other publications available: 1 

1
_ New 2nd Edition Diaphragm 1 

Design Manual S38.oo ea. _ _ 
1 _ 1st Edition Diaphragm Design 1 
1 Manual $28.75 ea. __ I 

L TOTAL_I ___________ -.1 

STEEL DECK INSTITUTE, INC. 
P.O. 8019506, Canton Ohio 44711- (216) 493·7886 



Architect 
IrvIng B Haynes and AssocIates 
ProvIdence. Rhode Island 

Structural Engineer 
The Yoder CorporatIon 
ProvIdence, Rhode Island 

Construction Manager 
DImeo Conslructlon Company 
PrOVfdence, Rhode Island 

Owner 
TrinIty Church 
Newport. Rhode Island 

Cornet,s J de Boer. AlA, IS an associate with frv-• 
"'9 B Haynes and Assooores. P'CMdence, Rhode 
rs/and 

Steel 'rame drops ,nto posItIOn on east wall V,ew 01 nave lookmg toward chancel of histone building 
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Reduce Stress. 
Vectorsoft's structural drafting system for AutoCAD® can reduce the 
stress of deadlines by decreasing the amount of time and expense it 
takes to produce drawings. STEELlines has every feature to tum out 
structural steel details efficiently, with all dimensions from the AISC 
manual. REBARlines draws reinforced concrete details with ease, 
following the bar placement standards of ACI and CASI. 
In addition to the detailing features, modules 
are available for automated framing and 
foundation plans. Don't waste 
another stressful minute -
call Vectorsoft today. 

2608 WADE AVENUE 
RALBGH, NC 27607 

(919) 881-0820 
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GENERAL INFORMATION 

1989 National Steel 
Construction Conference 
The Only "All-Steel" Show 

The 1989 National Steel Construction Conference 
combines, for the th"d consecutive year, the AISC 
National Engineering Conference and AISC Con­
ference of Operating Personnel. It IS the only annual 
"all-steel " conference in the world, a "meeting of the 
minds," with special sessions fOCUSing on the specific 
Interests of structural steel fabricators, consulting 
engineers, architects, owners, public offiCials, erectors, 
detallers, researchers and educators. 

The Conference continues to be the premier 
meeting place for englneenng professionals, the best 
place to obtain the most information about buildings 
and bndges deSigned and built In steel. 

Workshop sessions get down to baSICS, the nuts­
and-bolls details of designing, fabncating and erect­
ing structural steel: specifications, computerized 
deSign, Load and ReSistance Factor DeSign, 
autostress, connection deSign, project management, 
shop and field inspection and safety, quality certifica­
tion, productivity, welding, bolting, cleaning, 
painting-every aspect of the construction process 
from concept to completion. 

The focus is on practical solutions to common pro­
blems, but it has also been the f"st forum for intro­
dUCing the latest research on structural steel deSign, 
recent code changes and technological advances. 

This year's highlights Will include the introduction of 
the 9th Edition, Manual at Steel Construction 
-the f"st revision of the Allowable Stress Design 
Manual In nine years; the premier presentation of the 
1989 T. R Higgins Lecture; continuing dialogue In 
the debate over responsibility for connection deSign; 
gUidelines for avoiding " bad bolts" and complYing 
with EPA toxic waste disposal regulations; a new 
Fracture Control Plan fo' heavy weldments. 

Special presentations Will focus on the Minneapolis 
Convention Center. the B,shopsgate Office Complex 
(London) and an overview of Scandinavian advances 
In steel bndges and tunnels, as well as recent U.S. 
" jOin riess," truss and cable-stayed bridges. 

Poster Session 
The 1989 National Steel Construction Conference 

Will again conduct a Poster Session, scheduled for 
Thursday, June 22, 1:15 -2:30 p.m. Selected papers 
will be presented by authors in Informal discussion 
groups, uSing Bulletin Board displays of graphics and 
illustrallons in lieu of slide presentations. 

Authors who wish to submit presentations for the 
Poster Session may do so by prOViding the Planning 
Committee with a one-page abstract on the topic on 
8 1I2-x 11-In. paper. Authors whose papers are ac­
cepted for presentation In the Poster Session will 

be furnished on site with a 4-ft x 8-ft tackboard mounted . 
on a standing easel, prepnnted with the paper tirie, 
author's name and company or university affiliation. 

Authors will mount the" graphics, I/Iustrallons, 
photographs, etc., on the tackboard (mounting pins 
furnished) anytime between the hours of 11 a.m. and 
6 p.m. Wednesday, June 21 . Posters Will remain on 
display until 5 p.m. Friday, June 23. 

Authors participating in the Poster Session receive 
no honoranum, reduction In registrallon fees or 
allowance for travel or other expense. Authors are ex­
pected to be present to mount their posters, to par­
ticipate In diSCUSSions dunng the Poster Session and 
to remove their own matenals. 

Authors should mail their single-page Abstracts, 
before April 1, 1989, to Lona R. Babbington, Con­
ference Coordinator, AISC, 400 N. Michigan Avenue, 
Chicago, III. 60611 . Authors will be notified of the 
Committee's deciSion by Apnl 15. 

Poster sessions are not Intended to be used for 
commercial purposes and may not be used as 
advertisements for services or products. AISC has the 
nght to reject or remove any poster matenal. 

Convention Headquarters 
The Opryland Hotel in Nashville, Tennessee IS the 

site of the 1989 National Steel Construction Con- • 
ference. One of the largest convention centers In the 
nation, Opryland IS part of a complex that Includes 
the Grand Ole Opry House and Opryland U.S.A. A 
recent expansion has nearly doubled the meeting 
space at Opryland. All sessions Will be held In the 
hotel, and over 100 exhibit booths have been 
reserved In the Ryman Exhibit Hall. 

The Conservatory's 10,000 tropical plants cover a 
two-acre area between two wings of guest rooms. 

The new expanSion, an Intenorscape even larger 
than the Conservatory, called the Cascades, em­
phasizes water: streams, brooks, waterlalls and a lake 
of almost a half-acre. All under glass and surrounded 
by 824 new guest rooms. 

Opryland Hotel has seven restaurants and lounges as 
well as several retail shops for the convenience of guests. 

MSC to Publish 
Special Show Issue 

Modern Steet Construction will publish ItS 
May/June 1989 issue as The 1989 National Steel 
Construction Conference Official Program Issue, and 
has expanded circulation for the f"st three Issues of 
1989 (January/February, March/Apnl and May/June) 
to offer information on the National Steel Construction . 
Conference to the widest pOSSible audience. 

The Paltis Group, lincolnwood, III . is MSC's adver­
tiSing representative. Call Eric Nieman (312/679-1100) 
for details on advertiSing In thiS Special Issue. 



PRELIMINARY PROGRAM SUMMARY 
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SCHEDULE OF EVENTS-PRELIMINARY 
(Nore " R" Sessions are Repears. all Workshops and Seminars will be repeared ar leasl once) 

Wednesday, June 21 
1 ~30·5·00 Educator SessIon 
1:30-5:00 AISC Prolesslonal Member Forum 
1 30-3 00 Plenary SeSSIon-Dealing Wllh Ihe Shop Work Force 

New Hires. Shop Aules. Productrvlly & Employee Aelallons 
330-500 Workshop SeSSIonS/Seminars I 2 3 
630-730 AISC Cockrall Parry 

Thursday, June 22 
845-9 15 Plenary SeSSIon- AISC Posllion. ASCE Manual on Quatrty 01 

[he Constructed Projecl 
9 15-10 00 Plenary Session- Panel. Aesponslbllily lor Connectron Design 

1030-11 15 General Session: Blshopsgare Office Complex (London) 
11 15-Noon General SessIon: Major ScandinavIan Brrdges and T unneJs 
10 30-Noon Workshop SessionS/Seminars I A 2A 4 

I 15-230 EXHIBIT SESSION 
POSTEA SESSION 

2 30-3 55 Workshop Sessions/Seminars 3A 4A 5 6 7 8 9 
400-530 Workshop SessionS/Seminars 4A 5A 6A 10 11 12 13 

Friday, June 23 
830-9 15 Plenary SeSSIon . AISC Markellng's DeSign AnalysIS Service 

915-1000 Plenary Session. 91h Edlrlon. AISC Manual 01 Sleel Conslruclion 
1030-Noon Worl(shop SeSSIonsiSemlnars 7A lOA 14 15 16 17 18 

1 15-245 Workshop SessionS/Seminars 8A 9A llA 12A 14A 19 20 
3 30-5 00 Workshop SessionS/Seminars 13A 15A 16A 17A 18A 19A 20A 

Saturday, June 24 
830-930 Plenary Session T A Higgins Award and Lecrure 

1000·11'30 Plenary SessIon Matenal and Fabrtcat,on ConsIderatIons for Heavy 
Wel::1ments: MInneapolis Convention Center 

11 :30 DraNrng for Attendance Prizes 
12 Noon Adlourn 

Product & Service Workshops 
ThIS year the Nationat Steel Con­

structIon Conference Introduces a 
new educatlonlrnformatlon feature: 
special seSSIons, sponsored and 
produced by exhibitors, which offer 
a forum where companIes who 
supply the structural steel industry 
can share the latest technological 
advances In products and services. 

These Product/Service 
Workshops Will be conducted dur­
ing specIfic tIme pen ods, not in 
conflIct with regular Conference 
SessIons, and the schedule WIll be 
Included as part of the Official Con­
ference Program. CompanIes wIth 
similar rnterests rray JOIn forces to 
present a single workshop. Ex­
hIbitors who wIsh to participate in 
the Product/Service Workshops 

• 

shoutd contact lona Babbington, 
Conference CoordInator, at 
312-670-5432. 

Workshop 
Sessions 
(See next two pages for program 
details.) 

1 Dealing wIth Shop Work Force 
2. WeldIng Procedures 
3. Tubular Structures 
4. Connection DeSIgn ResponSIbIlity 
5. TOXIC Waste Drsposal 
6. Economical Steel Connecllons 

& Details 
7 New Seismic DeSign 

Developments 
B. Eccentnc Bracing for lateral 

loads 
9. long-span Steel Bndge 

Construction 
10. Surface PreparatIon & Painting 
11. New Weldrng Technology, 

Specrfications and Concepts 
12. New Steel Connect ron Concepts 
13. Desrgn Gurdes & Software 
14 . Water Base Parnt Procedures 
15. Hrgh-strength Bolts 
16. Steel Bndge Advances 
17. ATlSS 
lB. Serviceabilrty Consrderatrons 
19. 9th Edition Manual 
20. Shop & Erection Problems 

EXHIBIT HOURS: 
Wed., June 21, 11 :00 AM-8:00 PM 
Thurs., June 22, 10:00 AM-8:00 PM 
Fn .. June 23, B:OO AM-3.00 PM 
Special Exhibit Session: 
Thursday, June 22: 1: 15-2:30 PM 
(No workshops or semInars 
scheduled.) 

Spouses ' Program 
The General Jackson 
Grand Ole Opry 
Opryland USA 
"Music, Music, Music" 



PROGRAM TOPICS 

Note: " Workshops " are devoted pflmaflty to discussion. 
"Seminars " oller more lormat presentations with bflel 
quesllon·and·answer peflods lollowlng. no other programs 
are scheduled dUfing " Plenary Sessions;" " General 
Sessions " are. however. hetd concurrently with workshops 

General and Plenary Sessions 
Dealing with the Shop Work Force-New Hires, Shop 
Rules, Productivity & Employee Relations 
Representallves 01 fabflcatlng I"ms and Industry can· 
sultants discuss shop rules. evaluating and processing new 
employees (phYSical examination. heaflng test. drug lestlng. 
etc.). on·the·lob employee relations and effecl of company 
personnel procedures on productiVity 
Wednesday. June 21: 1 :30- 3:00 p.m. (Plenary Session) 

See Also Workshop # t 
Wednesday. June 2 1: 3:30-5:00 p.m. 
Thursday. June 22: 10:30- Noon 

AISC Position , ASCE Manual on Quality of the Con· 
structed Project 
AISC has Issued a statement on a proposed Chapler 2 t of 
the Ameflcan Soclely 01 C,v,l Engineers ' Manual on Quail· 
ty of Ihe Conslrucled Project. oblectln9 to assignment of 
responslbltlty for connection deSign as outlined In the 
proposed chapter AISC staff Will explain the Inslltute's 
posilion In greater detail 
Thursday. June 22: 8:45- 9:15 a.m. (Plenary Session) 

Responsfbllity for Connection Design (Panel) 
Panel Includes labflcator. engineer. architect and owner In 
diSCUSSion alone of the most·debated englneeflng Issues 
01 the 1980s responslbllily lor connection deSign 
Thursday. June 22: 9:15-10:00 a.m. (Plenary Session) 

See atso Workshop #4 
Thursday. June 22: 10:3O- Noon 
Thursday. June 22: 2'30- 3:55 p.m. (Repeat) 
Thursday. June 22: 4:00- 5:30 p.m. (Repeat) 

Bfshopsgate Office Compfex (London) 
Exposed steel Iramework reqUlfing no f"eprooflng (cunaln' 
wall IS of I,re·rated construction) utilized large ctear spans 
and column translers lor constflcted $lie In London as new 
and unique solullons respond to century·old trad,llon of 
lion. steel and gtass In Sntaln 
Thursday. June 22: 10:30- 11 :15 a.m. (Genoral Session) 

Major Scandinavian Bridges and Tunnels 
EmphaSIS In deSIgn on fabricatIon and erection consldera 
tlons result In very economical ScandinaVian sleel bndges 
With many alternallve sofutlons. Denmark 's Greal Selt bndge 
and tunnel project IS given special emphaSIS 
Thursday, June 22: 11 : 15- Noon (General Session) 

AISC Marketing 's Design Analysis Service 
Profect deSign analYSIS services available lrom AISC 
Marketing to Ihose In the process 01 evaluallng framing 
mateflals lor bUildings and bfldges are descflbed 
Friday. June 23: 8:30- 9:15 a.m. (Plenary Session) 

9th Edition, AISC Manual of Steel Construction 
The 9th Edition 01 AISC 's Manual of Steel Conslruction IS 
scheduled for publica lion In mld·1989. the fllst revISion of 
the Allowable Stress DeSign Manual In nine years AISC 
staff Will premier Ihe new edition In thiS special presentation. 
Friday. June 23: 9:15- 10:00 a.m. (Plenary Session) 

(See also Workshop # 19) 

Friday, June 23: 1:15 a.m.-2:45 p.m. • 
Friday, June 23: 3:30-5:00 p.m. (Repeat) 

The 1989 T. R. Higgins Lecture 
Judging lor the T. R HigginS Lectureship IS now In pro· 
cess. The winner. and tOpiC. 01 the 1989 T R HigginS 
Lecture Will be announced In the OffiCial Program of the 
National Steel Construction Conlerence (to be dlstflbuted In 
March 1989) and presented lor the IIrst time at the Conlerence. 
Saturday, June 24: 8:30- 9:30 a.m. (Plenary Session) 

Materiaf and Fabrication Considerations for Heavy 
Weldments: Minneapolis Convention Center 
The labflcator lor thiS complex project descflbes the pro· 
blems encountered In labflcatlon to meet the deSign can· 
stralnts. especially regarding heavy weldments Coordlna· 
tlon and cooperation 01 the entlle construction team (steel 
producer. labflcator. erector and deSigner) were reqUired 
lor sallsfactory resofutlons 
Saturday. June 24: 10:00- 11 :30 a.m. (Plenary Session) 

WORKSHOPS AND SEMINARS 
1 Dealing with the Shop Work Force (Workshop) 
D,scuss,on continues from plenary session (shop rules. 
conditions lor new hiles. phYSical exam. heaflng test. drug 
testing. employee relallons and Increased productiVity. 
Wednesday, June 21: 3:30- 5:00 p .m. 
Thursday, June 22: 10:30 a.m.-Noon (Repeat) 

2 Wefding: Procedures, Techniques, Inspection & • 
Control (Workshop) 
A d,scuSSlon 01 correct welding procedures. techniques 
and Inspecllon, controf of distortion 
Wednesday. June 21 : 3:30- 5:00 p .m. 
Thursday. June 22: 10:30 a.m.-Noon (Repeat) 

3 Tubular Structures-Fabrications and Connections 
(Workshop) 
D,scuss,on 01 typical connections and labflcatlon tech· 
nlQues lor tubular sections 
Wednesday, June 21 : 3:30- 5:00 p.m. 
Thursday, June 22: 2:30- 3:55 p.m. (Repeat) 

4 Responsibility for Connection DesIgn (Workshop) 
Workshops continue diSCUSSion Irom Thursday mornlng's 
Plenary Session. offeflng opponunlty lor expanded presen· 
tatlons by panel leaders and a more Inlormal lorum lor In· 
dustry dialogue 
Thursday, June 22: 10:30 a.m.-Noon 
Thursday, June 22: 2:30-3:55 p.m. (Repeat) 
Thursday, June 22: 4:00- 5:30 p.m. (Repeat) 

5 Disposing of Toxic Waste (Workshop) 
There are EPA regulations lor proper and legal disposal 01 
tOXIC waste (Ie. pamt reSldue. etc.) . You cannot lust dump 
It In the back yard. II. however. you have already done so. 
you Will have to clean It up Proper procedures are descflbed. 
WIth ample time for answers to your questIons and an op­
ponunlty lor you to share your company's effons to sofve 
ItS own problem 
Thursday, June 22: 2:30- 3:55 p .m. 
Thursday, June 22: 4:00- 5:30 p.m. (Repeat) • 6 Economical Steef Connections and Details (Seminar) 
A diSCUSSion among fabflcators on what constitutes 
economical connections and details Real examples Will be 



-----_.- ._-------------------------------------------------------------

• presented for comments by the audience. 
Tl1 ursday, June 22; 2;30- 3;55 p.m. 
f!·ursday, June 22; 4;00- 5;30 p.m. (Repeat) 

7 New Developmerlts in Seismic Design of Steel 
Structures (Semlflar) 
Reviewal the new 1988 edition 01 the NEHRP Recom­
mended ProvIsions fo' Development 01 Seismic Regulations 
lor New Buildings; state-ol-the-art gUidelines lor bUilding In 
U.S. earthquake·nsk areas. Second presentation summarizes 
eHects 01 supplemental damping in both retrofit and new 
bUilding deSign for Improved seismic resistance and analyzes 
several commerCially available damping deVices. 
Thursday, June 22; 2;30-3;55 p.m. 
Friday, June 23; 10;30 a.m.-Noon (Repeat) 

8 Eccentric Bracing for Lateral Loads (Semlflar) 
ContinUIng research ,ndIcates use of eccentrrcally braced 
frames (EBFs) can be much greater than Originally rntended 
(use In high seismic areas). DeSign concepts for EBFs In 
low to moderate seiSMIC regions and In non-seismIC areas 
will Include actual examptes 01 use and economics (LRFD 
approach emphaSIZed). Second paper describes recent ex· 
perlmental results on behaVior 01 long. flexural Yleldlflg 
links In EBFs. 
Thursday, June 22; 2;30- 3:55 p.m. 
Friday, June 23; 1;15-2;45 p.m. (Repeat) 

9 Innovations in Long-span Steel Bridge Construction 
(Seminar) 
Features both truss and cable·stayed advances; deSign and 
erection 01 three·span conhnuous truss (Warren-type) 

• 
Cooper River Bridge described; overview 01 progressive 
deSign developments leading to bigger. more economical 
cable-stayed bndges nUS. 

• 

Thursday, June 22: 2:30-3;55 p.m. 
Friday, June 23; 1;15-2;45 p.m. (Repeat) 

10 Surlace Preparation & Painting (Workshop) 
Problems and solutions are oHered lor the proper surface 
preparahon 01 structu'al steel members to aNalfl required 
surface and prolile. Procedures lor uSlflg ZinC-rich paints are 
also deSCribed. 
Thursday. June 22; 4;00- 5;30 p.m. 
Friday, June 23; 10;30--Noon (Repeat) 

11 Wetding Technology- New Specifications and 
Concepts (Seminar) 
A Fracture Control Plan lor heavy weldments which encom­
passes deSIgn conSIderatIons, material requirements, quality 
control lor both fabricator and erector (inCluding venllcation 
of performance by Independent testing agency) IS de­
SCribed. The new AISC Speclficalion proVisions for welding 
tenSion splices Ifl heavy shapes and plates are also presented. 
Thursday, June 22; 4;00-5;30 p.m. 
Friday, June 23; 1:15-2;45 p.m. (Repeat) 

12 New Concepts in Steel Connections (Seminar) 
New and comprehensive (yet Simple) design procedures for 
slflgle plate shear tab connections. lormlflg the baSIS 01 
new 9th Edlhon AISC-ASD Manual tables. are descnbed; 
National Institute of Standards and Technology describes 
recent tests to determine behavior of gusseted connectrons 
for laterally braced steel bUlldlflgs. 
Thursday, June 22; 4;00-5;30 p.m. 
Friday, June 23; 1;15-2;45 p.m. (Repeat) 

13 AISC Design Guides & Software (Seminar) 
AISC staff Will descnbe and explain the various deSign gUides 

PROGRAM TOPICS 

and soHware available through the InSli!ute's Publication 
Department. 
Thursday, June 22; 4;00- 5;30 p.m. 
Friday, June 23, 3;30- 5;00 p.m. (Repeat) 

14 Use and Application of Water Base Paint (Workshop) 
A diSCUSSion of water base paint. Can It solve the disposal 
problem and stili be satisfactory from both application and 
mamtenance standpOints? Procedures for proper applicatIon 
are included in the presentation. 
Friday, June 23; 10;30- Noon 
Friday, June 23; 1;15-2;45 p.m. (Repeat) 

15 H.T. Bolts- Purchase Order, Testing , Selection of 
Type and Installation (Workshop) 
Quality, and source. 01 high strength bolts continues to be a 
subject of controversy and potential hazard In the structural 
steel rndustry. ThiS workshop oHers gUidelines on selection 
of bolt type. testing reqUirements and proper preparation of 
purchase orders. The how·to 01 determining manufactunng 
source by head and nut marking IS deSCribed. 
Friday , June 23; 10;30 a.m.-Noon 
Friday, June 23; 3;30-5;00 p.m. (Repeat) 

16 Advances in Steel Bridge Design (Seminar) 
Ralelgh·Durham Alrport 's TaXiway "E" illustrates benefits of 
jOlnt/ess deck With welded steel plate girders, special focus 
on treatment of eHect of aircraH's acceleralion and braking; 
results of experimental test program evaluating behaVIor of 
autostress-deslgned conlinuous plate girder bridge With 
precast prestressed deck panels are also presented. 
Friday, June 23; 10;30- Noon 
Friday, June 23; 3;30- 5;00 p.m. (Repeat) 

17 Research on Behavior, Design and Erection of 
Steel Connections al Ihe ATLSS Cenler (Semmar) 
An overview of the work at the ATLSS Center as well as 
presentations of test results on behaVior and strength under 
monatonic and cyclic loading and pre· toad vs . snug· tight In 
boll Installations. 
Friday, June 23; 10;30- Noon 
Friday, June 23; 3;30- 5;00 p.m. (Repeat) 

18 Serviceability Considerations in Steet Structures 
(Seminar) 
PresentatIon on optImizatIon technIques whIch offer 
deSigner the ability to quantify effiCiency of resistance to 
lateral loads In hlgh-rrse bUildIngs early In deSIgn. 
Friday. June 23; W ;30- Noon 
Friday, June 23; 3;30-5 ;00 p.m. (Repeat) 

19 AISC 's New Allowable Stress Design Specification 
and the 9th Edition of AISC 's Manuaf of Steet Con­
struction (Workshop) 
AISC's Manual Committee Will contlflue the mornmg's Plenary 
Session with a broader, more detailed diSCUSSion of "what's 
new" In the 9th EditIon and some suggestIons on utIliZIng 
the revised versjon. 
Friday, June 23; 1;15-2;45 p.m. 
Friday, June 23; 3;30- 5;00 p.m. (Repeat) 

20 Shop and Erection Problems (Workshop) 
Three experienced, knowledgeable (and successful) steel 
erectors bring to the lorelront some very common erection 
problems-and offer very cogent adVice on how to aVOid 
both the problems and the disastrous consequences that 
oHen follow in their wake. 
Friday, June 23; 1 ;15-2;45 p .m. 
Friday, June 23; 3;30-5;00 p.m. (Repeat) 



SPOUSES'PROGRAM 
Those registering for the COMPLETE Spouses' Program will 

receive tickets for all events listed below, Anyone wishing to 
register for anyone or more 01 these events INOIVIOUALL Y, 
may do so by selecting Events A, B, C and/or 0 on the Con­
ference Registration Form (see oppoSIte page). 

Event A-Wednesday, June 21 ' 630- 730 p.m 
Get-acquainted Cocktail Party. In the Exhibit Hall, tn­

cludes drinks, hors 'douevres and entertainment (Note this 
evenl IS also Included In the Conference Reglstrallon Fee.) 

Event B- Thursday, June 22, 11 00 a,m,-12:45 p,m, 
" Food and Fot/age " aptfy deSCribes this Nashvilfe-styfe 

Wefcome Brunch, The favlsh display Includes popular selec­
tions from the famous Opryfand Sunday Brunch menu And 
we've Invited one of Opryland 's "green thumb" experts 
who care for the 10,000 thriVing plants In the hotel 's three­
acre Conservatory & Cascade to give us some Informative 
tiPS on the selection, care and maintenance of house and 
fandscaplng plants, 

Event C- Thursday, June 22 1 :00- 5:00 p,m. 
Amid the Tennessee magnolias IS the ofdest home In 

NashVille, Judge John Overton 's Travellers ' Rest, dating to 
1799, A functioning weaving house, smokehouse, formal 
garden and a display of prehistOriC fnd,an reflCs enhance 
the Site On the way we'll stop for a VISit at a most unique 
chapeVmuseum, the Upper Room with ItS many dePIctions 
of the "Last Supper" and an unusual collection of cultural 
and religiOUS artifacts commemorating man's Quest for eter­
nal truths, 

Event D-Friday, June 23 ' 9:30- 5:00 p,m 
Cheekwood is one of the South s most beautiful private 

estates, hOUSing modern galleries of fine art and architec­
tural treasures from numerous private and publiC collecllons. 
We'll lunch In Cheekwood's Pineapple Room, With ItS 
wonderful garden view and then VISIt Green HIIiS/Ban­
dywood Fashion Square Green Hills IS NashVille 's most ex­
ctuSive mall : three department stores, 40 shops, and Ban­
dywood IS sometimes deSCribed as the "most exciting 
1/4-mlte In Tennessee," 

Spouses' Program Registration Fee $9000 
(Includes Events HA, B, C & 0) 

OPTIONAL EVENTS 
Event Hl - Thursday, June 22, 7,00-10:30 p,m. 

General Jackson Showboat dinner crUise & revue • 
offers a total entertainment expenence, featunng a sump-
tuous prime rib dinner and spectacufar musical 
production- with addltlonaf muslcaf excitement on all four 
decks, (tncludes transportation to boat, dinner, show & 
gratUities; cash bar.) 
Price per person: $42 00 

Event H2- Friday, June 23, 7:00- 9:15 p.m. 
We'll prOVIde private tram cars for a " Down·Home" 

Country Barbecue In our own "We corner of Opryland­
right next door to the Grand Ole Opry, There'll be con­
tinUOUS entertainment by some of Nashville's brightest 
talent, who'll stop "plckln' and Slngln '" Just In time for you 
to walk across the street to the Grand Ole Opry's evening 
show (Complimentary beer and Wine, cash bar for mixed 
drinks) 
Price per person: $30,00 
(See Evenl H 3 for Grand Ole Opry Tickets , Priced as 
separate event.) 

Event #3- Frlday, June 23, 9.30- 1100 p.m. 
A VISit to MuSIC City IS not complete unlll you 've anended 

a performance of the longest-running live radiO show In the 
world, the Grand Ole Opry 
Ticket Price (including tax): $1300 

Event H4- Saturday, June 24 , 2:30- 5:00 p,m. 
The extravagant mUSIcal productIon Music, Music, 

Music IS presented In the Acuff Theatre, featUring a cast of 
22 singers and dancers and a 16-piece orchestra. Music • 
star Brenda Lee IS featured 
Ticket Price (including tax): $1000 

Event #5- Saturday, June 24, 930- 11 :00 p,m 
Grand Ole Opry Saturday night performance 

Ticket Price (including tax): $13 00 

Event #6- 0pryland USA Theme Park 3-day Pass 
The world's onfy mUSical showpark, Opryfand USA, offers 

up to 12 dally shows In slmuftaneous performance devoted 
10 gospet, rock 'n' roll , bluegrass, contemporary country 
and songs 01 the Old West, more than 21 thrilling rides, a 
variety of restaurants, speclatty shops, Sldewafk anlsts, craft­
smen, and games Through AfSC, you may purchase 
theme park IIckets valid lor three consecutive days' admiS­
Sion at the price usually charged for a one-day park 
admISSIon. 
Price per pass (including tax): $18.00 

Airline Discounts 
American A"lines has been deSignated as Offlclaf Carner 

for the Conlerence, American Will offer 5% off the towest 
pubflshed fare at time of booking (subject to $30 service fee 
when applYing for a full or partial refund once tickets are 
Issued), ThiS special fare must be purchased at least 7 days 
in advance, based on cfass availability and IS valid to 
NashVille from the 48 states, HawaII, Puerto Rico and the 
Virgin fslands • 

American has set up a special number lor the Con-
ference, You or your travel agent shoufd call: 

1-800-433-1790 and refer to 
AtSC Star Number: S68274 
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1989 NATIONAL STEEL CONST RUCT ION CONFERENCE 

REGISTRATION AND ROOM RESERVATION FORM 

Registration Fees: (Please circle appropriate fees) 

AISC Member Fee: $27500 (before May 1) 
$32500 (after May 1) 

(Includes AISC ActIve, AssocIate & ProfeSSIOnal Members) 

Non-Member Fee: $32500 (before May 1) 
$375.00 (after May 1) 

Educator Fee: $100 00 
(Employed full-tIme af accred,ted archItectural or engIneering co/­
lege or unlverSlfy.) 

Student Fee: $ 7500 
(Leuer from faculty adVIsor Of eqUIvalent reqUIred) 

Exhibitor, In Booth (no charge) 

Added Exhibitor: $ 7500 

Spouse 's Fee: $ 90.00 

Partial Registration Fees 
(You may pre· register for only one day or half day 
chOices be/ow.) 

Halt Oay Sessions: (Lunch not mcluded) 
Wednesday Afternoon 
Thursday Mornlrg 
Thursday Afternoon 
Friday MornIng 
Friday Afternoon 
Saturday Morning 

One Oay Sessions: 
Thursday (Includes Lunch) 
Friday (includes Lunch) 

Exhibit Visitor: 

Total Partial Registration Fees 

PLEASE REGfSTER: (Type or Print) 

Name 

Company 

Mailing Address 

Circle your 

$ 

$ SO.OO 
$ 65.00 
$ 65.00 
$ 65.00 
$ 65.00 
$ 25.00 

$ISO.00 
$130 00 

$ 5.00 

Registration Fees Include aU General and Plenary SeSSIons, 
workshops, semInars. co"ee breaks, luncheons Thursday and Fn· 
day, the Get-acquaInted Cocktail ReceptIon Wednesday evenmg 
and a printed. bound copy of Ihe ProceedIngs ExhIbItors are en· 
IItied to one regIstratIon for each booth reserved . Added Ex 
hlb,IO," fee IS payable ONLY ,/ In excess of one person per 
booth 

Aegistration Cancellation Policy: Cancellations received before 
June 16, 1989, 100% of pre·pald registration fees Will be 
refunded, after June 16. 50% Will be refunded (Those cancellIng 
after June 16 Will receive their copy of the Conference ProceedIngs.) 

Registration 'or Optional Events 

Event No. Tickets Total Pr fce 
Nt - General Jackson (Thurs" 7 p .m.) __ @ $4200 $ ___ _ 
H2- Down·Home Barbecue (FrI. .7 pm.) __ @ $30.00 $ __ _ 
H3- Grand Ole Opry (Fro . 930 p .m.) _@ $1300 $ __ _ 
84-Muslc, MuSK:, MUSIC Mallnee 

(Sat" 2.30 p .m.) _@ $1000 $ __ _ 
H5- Grand Ole Opry (Sat. 9 '30 pm) _@ $1300 $ __ _ 
H6- 0pryland Theme Park 3·Day Pass __ @ $18.00 $ __ _ 
HA- Cocktall Pony CNed . 630 pm) __ @ $20 00 $ __ _ 
HB- Food & Foliage (Thurs .. 11 a m) _@ $2500 $ __ _ 
HC- Travellers' Rest (Thurs . 1 pm) __ @ $2000 $ __ _ 
HD-Cheekwood. Lunch & Shopping 

(Frr" 9 30 am) _@ $4000 $ __ _ 

Total OptIonal Event Fees s 

Nickname (for badge) 

Tille 

City and State/ZIp Bus Phone Home Phone 

If Spouse or other guest IS regIstering for Complete Spouses' Program, or IndIVIdual Spouses' or OptIonal Events, please complete next line for badge 

Name of IndIVIdual ReglSlenng for Other Events 

Hotel Registration- Opryland Hotel 
CSlngle ($110) oDoubie ($122) 

Do ~ 'Msh to reserve an rrSlde garderHerrace rex>m (at an addlflonaJ $25)7 
DYes No 

NOTE Rooms are subJOCt to 73/4% sales lax and 4% room tax. Rooms 
must be guaranteed by a separate check, payable to the Opryland HOlel. 
10 the amount 01 one night's stay or by credll card (see space below), You 
must nollfy Opryland 01 any cancellalron 72 hours In advance rn order 
to receive a refund 01 your deposit. Opryland Will honor and guarantee reser­
vations received by May 16, SO mall thiS form promptly. 

o I enclose check for $ payable to the Opryfand Hotel 

o Please charge my Credll Card N 
Circle card Used Amencan Express VISA MasterCard 

Drners Carte Blanche DIscover 

ExpIration Dale 

SIgnature (rf any credIt card charges) 

Nickname (for badge) 

Conference Fees Payable: 
Registration Fee 
Spouse's Fee 
PartIal Reglstratton Fees 
OptIonal Events 
TOTAL CONFERENCE FEES DUE: 

0 1 enclose check (U S funds) 
payable to A/SC In amount of total fees 

$._---
$._--­
$,---­
$,---­
$,----

OPlease charge my CredIt Card N __ .,-___ _._-----
V,sa or MasterCard Only (Clfcle One) VISA, MasterCard 
Explratron date 

MAIL COMPLETED FORMS, CONFERENCE FEES 
AND HOTEL GUARANTEES TO: 

American Institute ot Steel Construction, Inc. 
1989 National Steel Construcllon Conference 
P.O Box 804556 MS,,"1 

Chicago, lI/,nOIS 60680·4107 
Phone Inquffles and Information (312) 670·5422 or 5432 



Plus: More than 100 Exhibit Booths Research Council on Structural 

The Ryman Exhibit Hall of the 
Opryland Hotel has been dedicated 
to more than 100.000 square feet of 
exhibit space. A special Exhibitor's 
Brochure IS available for ,nd,v,duals 
and firms who want to display pro­
ducts or services. Call Lona Babb­
Ington at AISC (312-670-5432) for 
your copy, or for more information 
on exhibiting. 

Last year's exhibitors (most plan 
to return In 1989) Included' 
American Welding Society 
Armstrong-Blum Mfg Co 
AssOCiated PIping & Engineering 

Company 
AISC Marketing, Inc. 
Carboline Co. 
Cleveland Steel Tool Co 
Compudron, Inc. 
Computers & Structures 
COMEO 
Data Management Systems, Inc. 
Derr Construction Company 
DeSign Data 

+ 1 -,.. 

D & M Dran,ng (Dogwood 
Technologies) 

Elite EqUipment 
Engineering DeSign Automation 
EpIC Metals 
FABTRACK 
Geometric Data Flow 
Graeme & Murray Consullants, Ltd. 
Hllman, Inc. 
Hypertherm 
Jancy Engineering 
Jet Wheel blast EqUipment, 

Dlv. B & U Corporation 
JH Engineering 
Kaltenbach, Inc 
LeJeune Boll Company 
The lincoln ElectriC Company 
Lohr Structural Fasteners, Inc. 
Mountain Enterprises 
MDX 
Peddlnghaus Corporation 
PetriN Lawrence, Ltd 
S. G. Pinney & AssOCiates 
Pneutek, Inc. 
Production Machinery, Inc. 

Connections 
Research Engineers, Inc. 
Richmond Erectors 
Richmond Steel 
The Sharon Companies 
Southern Coatings, Inc 
Steel Deck Institute 
Struct-Fast Inc. 
Structural Software Company 
Tnemec, Inc. 
TradeARBED, Inc. 
J & M Turne( Inc. 
Valmont Industries 
Vernon Tool Company 
Waterloo Engineering Software 
W A Whitney Corporation 
Yamazen, U.S.A. 

Already added for 1989: 
Behrlnge( Inc. 
Franklin ManufactUring 
Gossman & AssOCiates 
Intergraph 
Metal Fabricating Systems 
MI-Jack Products, Inc. 
Nucor Fasteners 
Welded Tube Institute 

AISC 1989 PRIZE BRIDGE COMPETITION 

~ 
fAlse 

f Directors 0 
The Board 0 to enter 

. viteS yOU 
In 1989 the .' n 

. e cornpetlt\O , 
Prize Bndg the most 

. h honors WhlC I bridges 
d ' g stee 

outstan In d to traffiC 
opene 1 1986 
from july '30 1989 

through june , 

--=-~"$TUI 5f;: 

{II}I Entry deadline is June 19, 1989. 

For rules and entry forms contact: ~--.~ .. - American tnstitute of Steel Construction, Inc. 
Awards Committee 
400 North Michigan Avenue 
Chicago, IL 60611·4185 

• 

• 

• 



• 

• 

ESTIMATING • ADVANCE BILLS • ERECTION PLANS 

DETAIL DRAWINGS • PRODUCTION CONTROL • INVENTORY 

COMPLETE GRAPHICS SYSTEM 

FOR YOUR COMPLETE FABRICATING 
NEEDS - JOIN THE MANY USERS OF 

STEELCAD SYSTEMS . 

.. 
o l c:ca .. L..A U .. 

PETTITT LAWRENCE LIMITED 
550 ALDEN RD ., UNIT #201 
MARKHAM, ONTARIO, CANADA L3R 6A8 

(416) 479 -0399 



STEMFlRE 
AISC Steel Member Fire Protection Computer Program • 

ThiS new AISC computer progr~m dC\eloped b) IIUghl", A»oc. deter­
mines safe and ('CoIJomic firc proteclion for ~Ieel b(.'am~ , columns ;mil 

(rllsses. It is intended ror use hy architecl!" ellginecr~ , huilding code and 
fi re o[ficials, and othe" intere,ted in stccl bui lding fire protection. ~1'E~ I ­
FIRI:: is bast..>d on I"JlionaJ procedures de\'clop<.l1 b~ (he American Iron and 
Stccl Institute that extend the publishl'!! l'nderwritc" laboratories. Inc .. 
firc resisti"e deSign:, 10 other I)()~ible rolled ~lrUCIUr.lJ !thape:, and com· 
mOil protection m:uerial requirement.), For a required firc rating. STE,\1 -
FlKE determines minimum Spr-4) -On lhickn~ for 'an()L1~ rolled steel 
shapes as well!b the ceiling membmne or em elope protection for trusses. 
This methodology is recogni/.ed b) l'nderwrite" laboralOrio,. Inc. and ha., 
been adopted by the three national mudd building codes in the l'SA. 

The software data base contains aU the I>crtincill ~tec l shape properties 
and many lisled L'nderwriters Laboratories, Inc. fire Resis/tlllfl' Directory' 
conMruction delails and their fire ratings. In thi~ mlmncr. u),Cr ~arch time 
is minimized and the design or chl'Cking of Met.'l fire prolt'Clion is opli­
mill'!!. lience. STE.llFIRE is eas), to usc with little input effort to quick!) 
produce specmc design recommendations. 

tinimum Equipment Requirements 
• I B~I pc, XT, AT or compatibl", 
• MS.DOS operating system 
• One sy," floppy disk dril'e and hard dril'e 
• l56K bytes of memor), 
• IB~I compatible dot matrL, printers or lie" len I'ark.rd I.aseriet 

SfE~tFIRE PrograIR Package 
• '1\\0 ;1 /' nOpp) disks conlaining c\t'CurabJe SQhware bearing ."'s( 

copyright 
• L'),Crs Manual, with instructions and sample problem:o. 

Order Form 
\WI TO AL't. ~Tt..\IfIIU. Onk,. PO &" nr6 UIIG"!':IJ. IL 6!1OHI1-11!1 

rot- qr. Hf ~TI ~HIU: :ll 5%00 rach 1\lt'mhn pnct' 

r! Of) Plt~.l.\(' 1tI\t' \IS( \h'mbtrshtll \umbt'r 

\~flM' /I; Title ______ _ 

wmp;un _________ _ 

~n,,' ____________ _ 
"', ______________ "U1t' __ ,,!'-
Phoor numhn L-;::;::-_-'-___ _ 

''''' 
~ rndu-.e rt'YIttlWICt' \0 con o~ In \t"" 'ort.. (..Mllrlll~ ~nd Ilhfl(lt~ :.dd ....... !"-, 

lihlppll~ ("~ JIfl'P'lIdn tilt I :0. On "Upmt'ftl' IJUt' ..... 1hr I \0 Jd..I 10'\ (I( ~oul pun:tu.'>t fur 
post.iKt':and h;uKllm~ \ tS:.l :ind \1;1 .. .t"rUni KCtplt'tl 
IJw.ock lint' 0 \ I..... 'J '1;bIl'r(.;ud 

~Ionnunl# • 



Galvanized G6O-G9O 
Len foSOft 

Plated Decks-Plain or perforated 
Most complete line of deck products 
in 5/8" to 7'Yi' depths 
OUR SERVICE WILL SAVE YOU TIME. MONEY 
Epic has these profiles available for shipment 
on an A.SAP. Basis! 

Your order will be processed in One Week 
in most cases. Ask about our A.SAP. Service. 
Call (412) 351-3913 today for price and 

• delivery information and for product advice 
on all types of Form Decks, Composite 
Decks, Long-Span and Roof Decks. 

Manufacturing Plants: 
• Pit1sburgh. Po. 
• Chicago. III. 
• Lakeland. Flo . 

Dealer Inqum9s InVited 

1[ 
Eleven Talbot Avenue. Rankin. PA 15104 

PHONE: 412/35 1-3913 
TWX: 710-664-4424 

EPICMETAL BRDK 




