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UNITED STEEL DECK, INC. DECK DESIGN DATA SHEET 

No. 13 
DECK FINISHES 

STANDARD FINISHES COMMONLY AVAILABLE ON USD PRODUCTS 

GALV. PHOS/PTD PRIMEPTD GALV. FINISH UNCOATED 
PRODUCTS G90 or G60 + PAINT PAINT 

I. II. III . IV. V. VI. 

1'''''" & 3" Rool Decks X X X X 
4'''''", 6", 7'''''" Roof Deck X 
1'''''", 2", 3" Composile Deck X X 
UFX36, UF2X, UFS (Form Deck) X X X X 

THE TABLE REPRESENTS NORMAL INVENlORIES; HONEVER ANY FINISH ON ANY PRODUCT MAY BE AVAILABLE ON SPEOAL ORDER. 

NOTES - ROMAN NUMERALS IN THE TABLE CORRESPOND 10 NUMERALS IN NOTES. 

I. A. CHECK U.L. FIRE RESISTANCE DIREClORY FOR 
FINISH REQUIREMENTS. GALVANIZED DECK 
SHOULD BE USED ON ROOF CONSTRUCTION 
WITH SPRAYED FIRE RESISTIVE MATERIALS. 
(SFRM). 

a GALVANIZED DECK IS RECOMMENDED FOR HIGH 
HUMIDITY AREAS. 

C. GALVANIZED ROOF DECK IS RECOMMENDED 
FOR ROOF CONSTRUCTIONS WITH INSULATION 
BOARDS THAT ARE FASTENED TO THE DECK 
WITH PIERCING FASTENERS. 

D. USD RECOMMENDS THE USE OF GALVANIZED 
MATERIALS FOR MOST EXPOSURES. 

E. GALVANIZED STEEL IS COVERED BY ASTM A446; 
GALVANIZING IS COVERED BY ASTM A525; G6D 
AND GOO ARE COATING WEIGHTS. 

II. A. " PHOSlPTD." MEANS THE FLOOR DECK IS ONLY 
PAINTED ON THE EXPOSED SIDE- THE CON· 
CRETE SIDE SHOULD DEVELOP TIGHT RUST 
BEFORE THE CONCRETE IS POURED. 

B. USE ONLY FOR INTERIOR APPLICATIONS- I.E. 
OFFICES OR HOTELS. 

C. CHECK U.L. FIRE RESISTANCE DIREClORY- SEE 
NOTE I.A. 

D. "PHOS.lPTD." IS APPLIED 10 ASTM A611 STEEL. 

III . A. " PRIME PAINTED" MEANS A PRIMER COAT OF 
PAINT IS APPLIED OVER CLEAN BARE STEEL. THE 
PRIMER PAINT IS FORMULATED TO HAVE 
" lOOTH" 10 HOLD SUBSEQUENT APPLICATIONS 
OF FINISH PAINT BUT IT IS NOT INTENDED 10 
PROVIDE EXTENSIVE WEATHER PROTECTION; IT 
IS FREQUENTLY LEFT EXPOSED IN WARE· 
HOUSES AND MANUFACTURING PLANTS, AND 
WHEN USED WITH SUSPENDED CEILINGS . 

t- I-
l- I-

B. USE FOR BALLASTED ROOFS OR ADHERED 
ROOF SYSTEMS- SEE NOTE I.C. 

C. SALT SPRAY (AND OTHER) TEST RESULTS ARE 
AVAILABLE ON REQUEST. 

D. " PRIME PAINTED" DECK IS MADE FROM ASTM 
A611 STEEL. 

IV A. " GALV. + PAINT" MEANS PRIMER IS FAClORY 
APPLIED OVER GALVANIZED STEEL. THE PRIMER 
PAINT IS AS DESCRIBED IN III. 

B. THIS FINISH IS MOST ECONOMICAL WHEN A 
FINAL COAT OF PAINT IS 10 BE FIELD APPLIED. 

C. USE IN HIGH HUMIDITY AREAS- THE PAINT PLUS 
GALVANIZING PROVIDES EXThEMELY GOOD 
MOISTURE PROTECTION. 

D. " GALV. + PAINT" USES ASTM A446 STEEL. 

V. A. FINISH COATS OF PAINT CAN BE FAClORY AP· 
PLIED. THIS IS DONE ON THE COILS OF STEEL 
BEFORE FORMING IN10 DECK. ALMOST ANY 
COLOR OR PAINT TYPE CAN BE USED
HOWEVER 10 BE ECONOMICAL, THE ORDER 
SHOULD BE FOR AT LEAST 20,000 SQUARE FEET. 

B. WHEN INSTALLING DECK WITH A SPECIAL FINISH, 
SCREWED SIDE LAPS ARE RECOMMENDED: 
AND, IN MOST CASES, SCREWS, PNEUMATIC OR 
POWDER DRIVEN FASTENERS SHOULD BE USED 
AT SUPPORTS. 

C. FINISH PAINT IS NORMALLY APPLIED OVER 
GALVANIZED STEEL CONFORMING 10 ASTM A446. 

VI. A. UNCOATED STEEL MEANS THERE IS NO COATING 
AT ALL. IT IS FREQUENTLY REFERRED 10 AS 
" BLACK" STEEL. 

B. UNCOATED STEEL CONFORMS 10 ASTM A611 . 
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HISTAA@ 
A new generation 

of roUed beams 
and column shapes 

for economical 
steel construction. 

Once again, ARBED leads the 
Industry by featurlng a rrendsettlng 
comblnaUon of mechanical, 
chemical and technological 
properties: 

DI1IOVll1'OU or ITJIIII. COlli. RUCTION PRODUCTI. 

• HIGH YIELD STRENGTHS (up 10 
65 KSI) . even for ultra·heavy 
secllon!. 

• OUTSTANDING TOUGHNESS 
PROPERTIES. 

• EXTREMELY LOW CARBON 
EeUIVALENT - ensures excel· 
len' weldabillty. 

A NEW PROCESS .•• OST. 

The secret Is In ARB EO's revolu
tionary new In· line OST process. 

OTHER RECENT ARBED 
INNOVATIONS: 

ARBED·ROLLED 4()", 44", and 
"TAILOR·MADE" (WTMl series -
famous lor high secllon moduli , 
greal leleral bucking resistance, 
and big savings In fabrication 
coslS and weights. These products 
are also available In the new 
H1STAR quality as Is our standard 
WF series and H BEARING PilES. 

NEW LITERATURE AVAILABLE 

Send now for complete data on aU 
Ihese ARBEO products. contact 
Trade AABEO. INC .• 825 Third 
Ave .• New York. NY 10022. (2'2) 
486·9890. FAX 212·355-2159(2421. 
In Canada: rradeARBED Canada, 
Inc .• 3340 Malnway, Burling ton, 
Onlarlo, Canada L1M 1A1. 
(416) 335-5110, FAX 416-335-1292. 
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THIS LDING 
WOULDGM MOST 

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 
IES 

That was essential because the building, which was constructed for Evans 
Sutherland Q)mputer Q)rporation, is located within a mile of the Wasatch 

in Salt lake City. What's more, Evans & Sutherland is a leading designer 
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 constantly 
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 Theck.OgnmmcM.ea "!mel!daaon·~.,aaxm· 
help to protect your building from ::t:.'t~";:'rJ.,~a;:>/>rifid \WavjiseljOOB 

earthquakes or you want to stay out of the hole when it comes to 
construction costs, contact any of the plants W 
listed below. Or see Sweet's 05100NUL. A[A"''''''''N,.,.~ 
1'0. Box 637, B>W>am Ciry. UT84XJ2IlJI/7J4.9433; PO. Box 1'-2. FIorenre. SC295021lJ1I662·0381; 1'0. Box 1('1}, "'" 1hyne, AL35%7 
al5I845· 2~ p.D. Box 186. Grapeland, TX 758444OW6'l7·4<i65; 1'0 Box 59, NortA. NE 681014W644-1OO), PO Box 10lJ, StJoe.lN 
467852191337·5411. An:lUrn Erlid.·Romir;:<rArchimsA1A; Sm.auml ~ &ude, Engin«rs& A=e.lr<:., Geneml~ 
The /leai&on Corporation; Sr.I robriamr· D&H Sr.I Suw/y, Ir<:. ; Sr.I Enmr Sr.I o..:i< Emm./r<:. 



n Dead lines Push ... 

I 

Push Back. 
You know the Steel Detailing busin ss. 

Long days, bruta l overheads, last minute design 
c hanges, a tired staff, rrors, shrinking profit s and a 
looming deadline . 

So c hange the way you do your business ... 
with Sleeicad . Steelcad's detailing software 
inc reases your company's drawing produltivity by 
up to 8 times. Your error fa tor drops to v irtually 
ni l, overheads can o m e w ay down, I;,st minute 
c hanges are a ten minute "fi x" and the bank won't 
laugh at your balance sheet anymore. 

Stee lcad a llows you to push productivity to 
the point where deadlines become "no problem" 
. .. unless you bring in eight times 
the business. A nd , of course 
eight times the profit. 

Steelcad II 
Al'IO/'I;'''IK '"11([ BY 
''If( I I)r IAII , .... (. 

Steel cad III 
AUIOMAIK DIIAllIN( , 
I K()M I Kit ll()'" "lAN\ 

all us today for a free 
fu ll demonstration 

sso Aldm Rd . 5.p. 20 ' 
M.lr~h~ln1, Ontario 
(' oll1Lldll I JR 6AB 
1-800-387-4201 
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Creative Design 

• 
WESTPOINT 
VISITORS CENTER 
A New Gateway to History 
by Maria Valenti 

Conquenng challenges and solving 
problems IS a way of Ille for cadets 

dedicated to "duty. honor and country" at 
the US Military Academy In West Point. 
N Y The same SPirit 01 creative resolution 

• 
helped architects JSA Inc. successfully 
conclude a difficult miSSion at the Academy 

The New Hampshire-based architectur-
al and planning firm was charged With de
signing an expansion to the West POint 
VIsitors Center which would reflect the 
Academy's dignity and history. but which 
could be constructed lor a predetermined 
price and Within a fasHrack time frame _ A 
number of other restrictions and require· 
ments were placed on structure and de
sign by the Army Corps of Engineers 

The project IS the centerpiece of both 
new construction and renovation work on 
the Academy's "New South Post " campus. 
acqUired from the former Ladycllff Col
lege It Included an addition of a gl~ facility 
directly adfacent to the eXisting V,S,torS 
Center. A central atnum JOins both struc
tUres and serves as a common entrance. 
Furthermore. the facade of the new gift 
facility replicates the VIsitors Center bUild
Ing (a former library) and the new entrance 
and plaza creates an overall entrance 
identity to the complex The profect's com
pletion marked the recent offiCial opening 
of the New South Campus 

'

The central challenge. according to JSA 
partner and principal In charge of the proj
ect Jim Warner. was. "How do you deSign 
a building that can be built In a few months 
that looks exactly like an adjacent eXisting 
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Looking down aXIs of alnum toward entry shows separation of skylight 
and eXisting bulldmg Drawmg (r) details Juncture 

concrete bUilding. but IS made of less ex
pensive and easIer to erect matenals?" 

Specific restrrctlons In the Request for 
Proposal (RFP) Issued by the Army Corps 
of Engineers Inc luded a prohibition on any 
structural connection to the eXIsting VISI
tor's bUilding-and even that the colors 
used must be Academy black. grey and 
gold 

Steel Meets the Challenges 
Steel was selected as the materral which 
would help the architects meet the design. 

cost and time demands of the RFP Struc
ture began to Inlluence form as the JSA 
team. led by project architect Michael 
Tague. worked to satisfy the criteria and 
schedule set torth For example. the use of 
structural steel columns to support the 
atrrum skylight. while fulfill Ing thecondrtlon 
of not tying Into the V,s,tor Center. hetped 
shape the design of the 30-11 high glass 
atrIum/entranceway 

According to Tague and consuiling en
glneerTlmShelleyofNel1i and Gunter. Inc 
of Maine, steel tube ties were Included In 

Ii 

ATRIUM 

Wl61t26 

Grar.le and 
MafOIe FdSCIa 

/'" WBx31 CoIlxm 
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CONFIDENCE 
YOU CAN BANK ON. 

From the SDSI2 Estimating Module 

10 

Every facet of structural 
steet construction has its 
risks. Only those with ironclad 
confidence face and master 
those risks. In fabrication, the 
big risk is working for 
nothing-which happens with 
inaccurate estimates, 

With the SDS/2 Estimating 
Module from Design Data, you 
get estimates you can take to 
the bank, because it lets you 
create a computer model of 
your shop that reflects all your 
unique fabrication practices. 
You quick ly generate a bid 
with the confidence of know
ing materials and labor costs 
for each member are accu
rate. Then, when the contract 

- "Software for the Professional" 

800-443-0782 

is signed you can put the job 
into production, knowing your 
fabrication costs won't exceed 
the estimate. 

The SDS/2 Estimating 
Module was designed for flex
ibility and ease of use as well 
as speed and accuracy. Use it 
as a stand-alone system or 
inte~rated with the other 
fabrrcation modules offered by 
Design Data. Update or 
modify the shop model at anr 
time and generate a range 0 
reports, including material 
and labor costs, material lists 
by vendor and preliminary 
production scheduling. 

To start developing the kind 
of confidence in your 
estimates you can bank on, 
call Design Data 
today-800-443-0782. 

MODERN STEEL CONSTRUCTION 
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the atrium design to prevent the thrust of 
the skylight from kicking out Into the eXist
Ing building The skylight structure was 
designed to also support the mechantcal 
Untt hidden In the skylight framing "We 
Just leff the glass off of the rear part." said 
Tague 

Other eXlsttng conditions affected de
sign detailS "The concrete bUilding we 
were try 109 to match had only four con
crete columns In the whole building. sup
porting 60-ft span JOiStS We had to create 
a building that looked the same from the 
outside, but with steel. Obviously, we were 
not gOtng to do It with only four cOlumns," 
said Shelley 

The solution was a steel 30-ft by 30-ft 
bay grid uSing 18 steel W10 columns 
which would be. according to Shelley, 
"perfect for the almost 90-ft by 90-ft 
space 

As the design progressed. other chal
lenges regarding the steel structure arose 
"We had to revise our preliminary structur
al design Since It had been based on mo
ment connections." said Tague, "When the 
construction budget was revealed after we 
were awarded the design. we discovered 
the job had been estimated based on us
Ing traditional bractng. not moment con
nections. " 

(continued) 
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Window Wall / Curtain Wall Mockup Testing 

Wi lshire/ W estUXJOd, Los A ngeles 
GraniLe and Aluminum / Glass Window Waif Mockup read, 
fur Dynamic Water InfiltratIOn Tesl 

S:\I1TII - EMEHY {'OM"A~Y 
Tht' F", U St."I, .. JIIJ~'fWTIJ('I\1 T 6 1111,11 l.tlro.r(UfJr'I , £Jl tlhluheJ IQO<I 

78 1 East Was hi ngton Blvd., Los Angelt's, California 9002 1 
2 t31749-34 t t • Fax 2 t3/ 746-7228 

• Testing Faci li ty is 4 5-
foot high by 70-foO[ long' 
300 psf load ing capacity. 

• Per ASTM and AAMA 
Specifications. 

• Computer aided data 
acquisition with instant 
deflection readings +/ 
,001 inch. 

• Dynamic Tests us ing 
2000 H P Aircraft Engine 
w / 13. 5 foot propeller. 

11 



Tie beams at entry and C12x30 on top of Wlde·flange 
beam resists skylight thrust 

Velall of end steet truss and side beams Bottom 
beam carnes roof structure. 

Flexibility for Design and Tradition 
One 01 the design dilemmas at this POint 
involved concealing the bracing , Since a 
good part of the facade is glass, accord
ing to Shelley "JSA hid the bracing behind 
spandrel glass, saving both time and 
money. ~ he saId 

number of design decisions. It helped sat
Isfy the requirement to match the existing 
building 's five-foot cast-In-place concrete 
fascia overhang by enabling the architect 
to design the structure with cantilevered 
beams to catch precast glass fiber rein
forced concrete panels 

used on the entrance facade To save 
weight. as well as delivery time, 'I,,- in. red
and-black graMe and black marble face 
panels, backed by one-In aluminum hon
ey-comb backing , were used on the en
trance canopy instead of dimensional 
stone Steel also provided the interior 
sturcture for the four, 20-in . polished brass 
columns that preside over the granite 

The use of steel provided solullons to 
other problems, as welt as Infuenced a 

Conversely, the bearing capacity of 
steel vs. concrete influenced the materials 

I 
--

JOBBER II 
I II I· INCH' H' \! 1 1 .. IH\ 1>11(;'''' '.'-.G {.,CU •• IOI 
" " H OI(""" . "'0 "' Ia( 

1 '~J ,. 'S 1 1 . I ' 1 J OBBER 0 " 

FEET-INCH-SIXTEENTHS ENGINEERING ... - .-
C A LCULATOR WITH DECIMAL & METRIC 

a""E3§l""···· ·· " The calcu la tor that does it all " .~8[9E1 •••• aalll 
1110~ •••••••• 

It will save you time, money & costly mistakes. . 00 •••••••• 

If You Work With Dimensions-You Need ACTUAL SIZE: 3'1." x 5'h" x ". 

CALCULATOR T HAT WORKS IN D IMENSIONS (FEET, IN CHES & SIXTEENTHS) 

e USED BY THOUSANDS OF DETAILERS AND FABRICATING SHOPS. 

e EVEN YOUR FOREMEN, CREW LEADERS AND LAYOUT MEN WILL FIND IT TO BE ONE OF THE HANDIEST 
TOOLS THEY EVER HAD. 

e ERRORS OR MATH PROBLEMS CAN BE SOLVED IMMEDIATELY, INCLUDING TRIANGLES AND TRIG 
SOLUTIONS. 

e ll is t he Best and Simplest to use of All Feet- Inch-Sixteenths Calculators. 

e It is programmed to solve right triangles giving you the Bevel-Slope-Rise-Run at just the touch of a button. 

e Jobber II has the only patented 0-15 keyboard in the industry. $89.95 Plus $3.00 Postage & Handl ing 
e ALMOST ANYONE CAN BE A MATHEMATICAL GENIUS. MONEY BACK GUARANTEE 

For more information or to order, call toll free 1-800-635-1339. 
JOBBER INSTRUMENTS CO. TN CUSTOMERS CA LL (615) 428-6517 
P.O. BOX 4112 
SEVI ERVILLE TN 37864 
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plaza and provide a grand entrance for 
the tens of thousands of visitors who tour 
West Point each year. 

"Steel afforded us the flexibility we 

• 

needed to conform to certain traditional 
design aspects of the existing building ," 
said Warner, a West Point graduate, "as 
well as the flexibility to incorporate con-
temporary elements such as the glass sky
light. " 

George Liadis, of Trataros Construction, 
agreed that steel played an important role 
in the successful execullon of the project. 
"Timing was everything on the job," said 
Liadis, who noted that heavy spring and 
summer rains created job delays which 
had to be made up by working nearly non
stop from May through to the September 
deadline. 

Warner went on to note that administrat
ing the West Point project on a design/ 
build basis was a departure from the norm 
for the Army Corps of Engineers, and was 
done so because of a more entrepreneur
ial approach being attempted by the De
parlment of Defense on many of its con
structton projects. "The traditional course 
is that an architect is engaged to design a 
job, and then the job is put out fo r bid . This 
project would never have been completed 
in time if that route had been taken " 

In fact , due to a certain amount of inevi
') table bureaucracy, the project fell behind 

• 
before it even got off the ground. "We to ld 
them we needed 270 days to complete the 
job," said Liadis. "Although we received 
the contract in October, 1988, we didn't 
get the approval to proceed until March 
17, 1989. Luckily, the steel erection went 
smoothly. Other material delays, like the 
skylight and honeycomb panels, had us 
working up until the last minute, though." 

According to Liadis, the use of steel 
helped conclude the job in about half the 
estimated time. "The grand opening cere
mony took place on schedule, Sept. 1 ," he 
said. 

All involved agreed that a sense of histo
ry pervaded the project from start to finish. 
"West Point has a spectacular campus on 
the Hudson River," said Warner. "The Visi
tors Center is the gateway to the area." 

"It was a prestigious job," said Tague. 
"The use of steel helped make it a suc
cess." 0 

Architect 
JSA Inc Architects Planners 
Portsmouth. New HampshIre 

Consulting Engineer 

, 

Nedl & Gunler. Inc. 
Porlland, Maine 

General Contractor 
Trataros Construct ion, Inc 
Brooklyn, New York 

Number 6 I 1989 

WHEN IT COMES TO COMPUTER DETAILING ... 

Some say, it happens automatically . 

Some say, it only takes one finger. 

We say, first it takes good detailers... • 
and one essential tooL. ~ J 

Mountain Enterprises developed 
ME2 software to be the most com
prehensive steel detailer's tool 
a vaila ble. 

While the o ne-finger, automatic 
systems work well on simple fram
Ing, our software users hove also 
been successfully detailing the dit
ficun Jobs thot are becoming more 
preva lent in today's merkel... 
because ME2 gives them the 
power to turn the most complex 
detailing and d esign problems into 

automatic, one-tinger, computer
Ized solutions ... todayl 

Whether ~ would be your first 
computer system, or a powerful 
way to augment your existing sys
tem, ME2 Steel Detailing Software 
is the right choice tor you. 

MOUNTAfN ENTERPRISES, INC. 
ME2 Steel Detailing Software 

P.O , Box /90 • Shepherdstown. WI/ 25443 

304/ 876-3845 • FAX: 304/ 876-3063 

Steel Fabricator 
McKmney Sleel 
Albany, New York 

Fast-track JOb Steel 'rammg helped finIsh 
pro}6Ct In about half of estImated schedule 

Owner 
United States Mil itary Academy 
West Point, New York Mafia Valent' IS free-lance wfl rer liVIng In West· 

borough. Massachusetts 

13 
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A.C. Edwards, Inc. 
Announces 

LOWER LIABILITY RATES 
FOR ELIGIBLE STEEL FABRICATORS 

CALL TODAY FOR DETAILS 

CONTACT YOUR AUTHORIZED C'NA DEALER 

INSURANCE SINCE 1865 

140 Greene Ave., Sayville, New York 11782 

Ask for Patricia Russell 

Westchester 

914-761-4900 

Long Island 
516-589-2107 

FAX: 516-589-1559 

Endorsed by American Institute of Sleel Construction 

New York City 

718-343-0012 

C'NA.~ 
For All the Commitmf>nts You Make-

MODERN STEEL CONSTRUCTION 
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Ingenious Engineering 

• THE SPORTING CLUB 
AT THE BELLEVUE 
Steel Solves a "Weight" Problem 
by Walter E .B . Jewell 

I 

A "weighty" problem was solved by usmg sleet framing on sports club atop Bellevue parkmg deck 

In 1980 the owners of Phltadetphla's Belle
vue Hotet constructed a 350-car garage 

adjacent to a 2O-story office bUltdlng and 
separated from the hotet by 20-ft wide 
Chancellor Street At the time, the owner's 
program called for a reinforced concrete 

'

structure with post-tensioned stabs. During 
the design, the owners fett assured they 
woutd complete negoliatlons for a tenant to 
lease a 45,000 sq ft health club to be con-
structed above the garage 

Number 6 I 1989 

Because the foundation design required 
caissons to rock, and strap grade beams to 
support extenor columns. the owner chose 
not to deSign extra capacity Into the struc
ture When negotiations were terminated , 
construction stopped at the last parking tev
el. Over the next severat years, other ctubs 
were solicited Some of these deals could 
not be completed because of the Inherent 
tlmlted capacity of the completed parking 
structure. 

In 1986, the owner negotiated with the 
Naiman Company of San DiegO, Cal to 
study the possibility oj finally construcling a 
health club above the garage From the on
set, It became apparent that a program to 
satisfy them would Include Jar mere than the 

45,000-sq It, two-level health club facility as 
onglnally planned Mer several studies to 
determine the amcunt of new loads to be 
Imposed, It became eVident that comptelion 
of the bUilding as onglnally deSigned was 

15 



Impossible under eXlsling condillons. 
To compound the problem. the owner 

had begun to refurbish the Bellevue Holel 
and 10 convert II from a lUXUry hlstonc Cen
ter City Hotel to a gallery of shops and of
fices. with a high-class smaller hotel on the 
upper floors. For this construcllon, It was 
necessary to close Chancellor Street for the 
temporary exclusive use of the contractor It 
became apparent the only poSSible way to 
construct the building was to change the 
bUilding materials-to a structural steel 
frame to allow a less expensive, lighter con
struction system. 

Because the original parking structure re
qUired columns at 62 ft 0 c., It became nec
essary to use either deep beams at every 
floor or to construct a transfer system. From 
preliminary pnclng by the construction man
ager, it was determined the building would 
have 10-1t deep trusses spanning from exte
rior to Interior columns and these \oVOUld 
support 30-ft long purl ins using a composite 
steel secllon with 2-ln. metal deck and a 
4 Y.-In. lightweight slab. 

As the architect and Naiman Company 
project manager continued to develop their 
program, more and more square footage 

The Structural 

became necessary. Because the columns 
and foundallons were deSigned for specific 
locations of pools, weight rooms and other 
pubJlc areas of Ihe onglnally envisioned 
cJub, a constant shifting of areas was need
ed to impose the most baJanced new load
Ing to the existing columns and foundations 
In the end, the use of structurat steel permit
ted atmost 85,()()() sq. It 01 new construcllon 
to be bUilt 85 It high Instead of the anginal 
45,()()() sq. ft at 50 ft high The deSign was 
complicated by the need to distribute the 
vertical loads to Ihe columns where the 
most reserve capacity eXisted Both gravity 
and lateral loads through the bUilding had to 
be transferred around Ihe large open areas 
at Ihe gym with raised running track, the 
pool, the basketball courts and other high
ceiling areas 

Design Only Part of Probtem 
DeSign, however, was only part of the major 
problems thiS bUilding faced There were 
economic and construction limitations. The 
facl that Chancellor Sireel was no longer 
available. meant that the majority of the 
structurat steel would be erected from 
Broad Street , Philadelphia's majOr norlhl 

The Software Solution 
for Structural Engineers 

& Detailing Professionals 

The most complete, integrated 
software programs available 

for producing engineering plans, 
details and fabrication drawings 

south thoroughfare In addition, the Broad 
Street subway line and pedestnan con
course are directly beneath the street and 
Sidewalk in front of the structure, creating 
potential hazards in the location of cranes. 

The erection of the four-story structural 
steel frame on top of the exisllng seven-Ievet 
parking garage of the Bellevue Hotel took 
on a complete new degree of difficulty when 
the owner Informed the erector the storage 
area for cranes and matenat storage on 
Chancellor Street was no longer available. 
Joseph Cooke, the structural engineer for 
the entire proJect, deSigned 1810-ton truss
es 50 It tong to support the upper four lloors 
and running track. The erector put In place 
six trusses from Locust Street and twelve 
trusses from Broad Street on two weekends 

After completing the framing at the truss 
tevet, a 5-ln. concrete stab was poured on 
24,000 sq II of 20-ga. metal deck. Two 30-
ton cranes were raised to the new stab area 
with a targe crane working off a wooc-mat
ted cover over the subway which was ap
proved by Septa Engineers. The cranes 
were supported on a double 3O-ln. beam 
runway on 12 x 12 oak timbers 10 II long 
The runway ran from Broad Sireet west for 

The Steel Detailer 

• Powerful application programs for framing & 
foundation ptans, elevations, sections & details 

• Programs for detailing beams, columns, bracing 
& anchor bolts 
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• Produce full engineering design drawings • Routines for erection & anchor boll layout plans 
• Comprehensive industry standard material • Steel databases for US, Canadian, British & 

libraries for steel, concrete, masonry and timber European countries 
• Bi-directional Analysis/Design interface • Complete control over drawing composition 
• Stick frame to 3D shape modeler • Bill of material weights calculated automatically 

rkll The Structural Designer and The Steel Detailer operate inside AutoCAD® • 
_ and are available for personal computers and Sun® workstations. 

AutoCAJ) it re~ in !be us 
Patent and T~ OffICI:.". 
A~t. lnc. 

D.C.A. Engineering Software, Inc. 
UniJying the AEC World with a Single Source Jor Solutions 
P.O_ Box 955, Henniker, NH 03242 (603) 428-3199 FAX (603)428-7901 

Sun •• n:AJtlercd tnckrn .. rt 01 
Sun Micn;.yltema. Inc. 
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220 ft . Inside the runway beams, a dolly rail
road was bUilt to Iransport the unloaded 
matenal to the eXisting crane at the west 
end of lOb. About SIX tons of matenal could 

I be moved at one time manually with relative 
ease In about frve minutes. 

In about five weeks, the steel structure 
was about 70% erected , and one crane had 
worked Itself out of a lOb. So the east end 
crane was lowered to Broad Street, leaving 
the second crane to both unload and erect 
the balance of matenal , which Included the 
miscellaneous steel for the pool and run
ning track. 

Exterior of sporting club above parkmg 
deck of adjacent hotel. 

Architect 
Michael Graves 
Princeton. New Jersey 

Structural Engineer 
Joseph W Cooke ASSOCiates 
Philadelphia, Pennsylvania 

General Contractor 

j 1 , 
-

--Despite all of the special considerations 
given, It IS estimated that the prolect saved 
$5()(),000 and SIX months over a concrete 
building. More Importantly, the use of struc
tural steel made this projecl feasible. Had It 
not been converted to steel, we might stoll 
be waiting to find the health club promoter 
who could live with 45,000 sq. It of space. n 

Turner ConslrucllOfl Company 
Philadelphia, Pennsylvania 

Steel Fabricator --

I 

, 

Leonard Kunkln & ASSOCiates, Inc 
Line LeXington, Pennsylvania 

Owner 
Bellevue Hotel 
Philadelphia, Pennsylvania 

Walter E B Jewell IS a consullant wllh Ihe AISC 
Member steel fabflcator firm of Leonard Kunkm 
& ASSOCiates , une LeXington, Pennsylvania 

FOR 
ALL 
YOUR 
STRUCTURAL 
FASTENER 
NEEDS 
SPECIFY 
S1. LOUIS! 

ST. LOUIS SCREW 
& BOLT COMPANY 

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

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

ST. LOUIS SCREW & BOLT COMPANY 

Ji 
.,.". 

U . c ~AS rENIE!~B ~
.r. 'NDusr~''':u. 

'0 IN STlTUTf! • 

6900 N. Broadway· St. Louis, MO 63147 • 314/389-7500 

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

Sine. 1887 
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Steel's Flexibility 

LAMBERT AIRPORT 
BRIDGE 
Sharpest Curve in the Midwest! 
by Josephine L. Emerick 
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Sharp sweep 01 Ramp 0 girders (I. and above) show Iflge1I<>US use 01 Sleel 

PhOlO courtesy Delong's, Inc. 

Lambert-st. loUiS International Airport 
IS a busy place, both In terms of all 

traffic and allport construction. Part of thiS 
new construction Includes a multiple ramp 
bridge profect, which features what is be
lieved to be the most highly curved steel 
bndge In the Midwest 

lambert IS the seventh bUSiest allport In 
the nation, WIth 280,092 flights by com
mercial all call1ers In 1987, and ranks 10th 
In the wortd In the number of landings and 
takeoffs 

Figures for 1987 indicated there are 811 
commercial flighls and 244 commuler 
flights each day That means, In favorable 
weather conditions , approximately 75 
flights lake off and land every hour. Eleven 
malor aI/lines serve lhe field. Along wllh 
the growth of all traffiC at lambert has 
come a tremendous volume of renovation 
and new construction . The number of 
gates at the airport was Increased signifi
cantly In 1985 when the East Terminal 
wing was opened And recent renovation 
to access roads, the rental car return area, 
and parking facllliles has helped ease traf
fiC congestion around the allporl. 

lambert has received $90 million ,n fed
erallmprovement grants Since 1981 (more 
than any other aI/port In the nation), and 
plans to Invest $130 million In the next five 
years on Improvements to the alllield, the 
terminal, roadway access and a noise 
mltlgallon program. 

Booker ASSOCiates, Inc, a SI. louls
based multi-disciplinary engineering fl/m, 
has provided highway design and consul
tant services to the lambert-SI. lOUIS In
ternational AI/port Authonty Since the 
beginning of the major Improvements pro
gram In 1979 Part of the hrm's Involve
ment at lambert has been the conceptual 
and engineenng design for the recon
strucllon of the collector distributor road
ways. Most recently construction was 
Phase II , which Included the rebuild ing of 
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the dllect connecllons to the terminal and 
the parking garage, south and southeast 
of the terminal. 

Part of thiS Phase II work Involved the 
deSign of a multiple ramp bndge to carry 
vehicles smoothly onto the ticketing / 
check-In level of the main terminal area 
and Into the rental -car ready area on the 
lower fevel of the parking garage The de
sign reqUired an Indepth analYSIS of traffic 
panerns and the construction phaSing 
necessary to faCilitate traffiC handling A 
key Issue engineers had to address was 
how to minimize d,srupllon to traffiC flow In 
and out Of the aI/port dunng the profect 
Fred Weber, Inc was awarded the con
tract for the Phase II Roadways Project. 
Including the muiliple ramp bndge The 
structurat part of thiS project IS one ramp 
that Sp:,tS Into two ramps, With a length of 
564 feet and weighing In at 359 tons. 

Ramp A, serving traffiC from the east, 
has a 382-ft radiUS, and Ramp D, serving 
traffiC from the south and west, has a 150-
ft radiUS If Ramp D were continued on , It 
would make a complete cl/cle around the 
ends of a football field And both ramps 
are on verhcal curves, In addition to their 
honzonlal curves 

One of the big gl/ders, A22, IS 75 ft-7 In 
tong and weights 29,907 Ibs. Top and bot
tom flanges are plates 22 In. Wide by 2 In 
thick The web IS ,/, In thick . With a 4 ft-
2 In hOrizontal sweep and l 'Y,o It vertical 
camber. 

F. Joe Delong III , president of Delong, 
Inc., believes that Ramp D and ItS girders 
have the greatest degree of curvature of 
any steel bridge in the Midwest ft IS the 
most highly curved of all of the thousands 
of plans bid upon or bUilt by hiS film In ItS 
44 -yr. hIstory. 

According to Delong, the honzontal 
curvature In the girders was obtained by 
uSing continuous heat from two torches on 
each flange. The heat was applied to each 

Elevation looking southeaSl WIth 
Ramp A In background 

flange slmultaneousty while the glider was 
to a honzontaf position Heal was applied 
to the section of the Ilange In compression 
and was closely mOnitored to Insure the 
steet would not exceed 1,150' F 

Multlpte passes With the torches were 
rcqulled on most girders Steel was al
lowed to cool to normal temperatures be
fore heat was applied again Honzontal 
Curve offsets were checked on each gl/d
er after healing (and cootlng), and again 
on the complete stllnger line when It was 
assembled for dniling the splice holes 

The deSign of the large degree 01 curva
ture was mandated by eXISllng site condl
lions, because of the tocatlon of an eXist
Ing parking garage and the tayout of 
access roads and the malor Interstate that 
serves the aI/port Booker engineers de
Signed the bndges around these phYSical 
restllctlons, and the firm's landscape ar
chitecture department assisted 10 the se
lection of a paint scheme and modified 
hammerhead piers to match eXisting con
ditions 0 

ArchitecUStructural Engineer 
Booker ASSOCiates. Inc 

General Contractor 
Fred Weber. Inc 

Steet Fabricator 
Delong·s. Inc 

Owner/Construction Manager 
S! LOUIS Airport Authority 

Josephine Emeflck. P £, IS section chief. TraffiC 
and Transportation Section. 800J<er AsSOCiates, 
SI LOUIS, MISSOUfl 
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AISC has given 
its seal of approval 

\0 only one business 
Insurance program. 

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

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

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

With the program's comprehensive approach 
to coverage- plus specialized loss control serv
ices and responsive claims handling - you can be 
assured of receiving the best value an association
endorsed program can offer. You can be confident 
about the stability of your program, too. It's backed 
by the experience and financial strength of one of 
the nation's largest and most respected insurance 
organizations. 

For more information, call J-800-CNA6241. 
·Safety group dividends. available rn most stales.are declared by CN!(s Board of Directors and cannot be guaranteed 

CNA 
For All the Commitments You Make-

The CNA Insurance Companies undetwrting CAM programs will vary accon:ling to the coverage. These companies il"ldude. Transportation Insurance Company, 
Valley Forge Insurance Competly. Continental Casualty Company. National FIre Insurance Company of Hartford, Amencan C&suaIty Company of Reading, Pennsytvanla 

Of Transcontinental Insurance Compan'jl. CNA Plaza. Chicago, 1l60685. 
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• Fast Construction-with Steel 

I 

TRINITY CHURCH 
PEDESTRIAN BRIDGE 
It Wasn't There Yesterday! 
by Edward Cohen 

The Trinity Church Pedestrian Bndge 
connects the Gothic portico at the rear 

of the church In lower Manhattan with the 
second floor of the 25-story bUilding at 74 
Trintty Place across the street. It houses 
the parish headquarters, clergy and staff 
offices, meeting rooms, classrooms , a 
cafelena and dmlng facility and a pre
school nursery. The structure is also a vis
ual symbol linking the church edifice at the 
head of Wall Street to the site of its operat
Ing programs. The Pansh of Tnnity Church 
in New York City was chartered In 1697 by 
King Wilham III of England, With the pre
sent building being the third church edi
fice to occupy the site. Because Trinity 
Church IS a New York City landmark, the 
bridge's deSign could not compromise the 
church's hlstoncal Integrity. It was also 
subject to the approval of the Landmarks 
Preservation Commission as well as 11 
other city agencies and community 
groups, a process that took several years 
to achieve. In addition, since the bridge is 
located in a very congested area, its con
struction could not interrupt the normally 
heavy vehicular and pedestrian traffiC on 
busy Trinity Place. 

Aesthetic Studies 
Tnnity Church IS probably the city's most 
famous church, and certainly its most dra
matically situated. Completed in 1846, it 
was designed by Richard Upjohn in the 
delicately detailed, soaring Gothic ReVival 
Style. Even today, the church holds its own 
in the congested Financial District of the 

'

City, and ItS graceful spire overlooks one of 
the most lovely churchyards anywhere. 

The church is known for its extensive 
community programs, A dozen years ago, 
concerned for the safety of the mothers, 
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Loew Bfldge (clfca late 1880s) proVIded deSJgn concept for Tflnlty 8f1dge 
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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 5' to 
40 ', spliced lengths to 60'. 
A500 dimensions. 

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

FInished steel bridge JOIns Tflfllty Church with Tflnlty Place 
across busy thoroughfare. 

children and Ihe elderly who participate in 
its activities and who dally had 10 cross 
increasingly busy Trinity Place, Ihe church 
lathers decided 10 construci the foot 
bridge 

A clue for the design (and approval of 
the Landmarks Commission) came from a 
historica l precedent the t 866 Loew 
Bridge at Saint Paul's Chapel. The bridge 
was bUilt to protect pedestrians at the haz
ardous Intersection of Broadway and Ful-
ton Street. Loew Bridge was desCribed In I 
one construction publication as a fascinat-
Ing early venture In New York construction 
and traffiC engineering . The solullon came 
through the design of a lacey, graceful, 
flat-arched open metal structure coated a 
charcoal brown color that spans the 
street. cantilevers over the historic stone 
retaining wall above Trinity Place and gen-
tly reaches the church through an existing 
porch and Gothic arch. 

The architectural design of the bridge 
was finally approved by all the city agen
cies Involved for two principal reasons. 
First, as stated previously, there was a pre
cedent of a bridge in the area by thorough 
documentation about the nearby Loew 
Bridge, long since taken down. The other 
main reason is that the new deSign was felt 
to compliment- in fact , complement-lhe 
143-year-old church and the 50-year-old 
parish bUilding . Perhaps the nature of the 
bridge was best expressed by the Land
marks Preservation Commission on Feb. 
8, t 983 when they approved the design of 
the bridge, after a public hearing. and 
wrote It "is clearly contemporary yet evoc
alive of the spirit of the church.' 

"For a project deSigned to Visually alter 
the face of one of the city's most notable I 
landmarks,' reported New York Newsday. 
"there was surprisingly little public out-
cry .... The Issue failed to elicit even one 
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oblecllon." The newest of New York's 
bridges does Indeed look like It has al
ways been there 

Design Concept a Challenge 
The 86-h long, 8-ft-wlde pedestrian bridge 
also represents a significant engineering 
challenge One problem was that the 
bridge could not be supported simply by 
the bUilding and the church In addillon, a 
16-ft high, 1 DO-yr old gravity retaining wall 
surrounding the church could not with
stand the loads of the new structure etther. 
Therefore. to make construction 01 the 
bridge possible, It was deSigned as an 
overhanging beam to cantilever to the re
talntng wall from an Intermediate support 
at the curb tine The 19 ft-4-ln . cantilever 
was not supported on the retaining wall 
under dead load ThiS cantilever aclion 
under dead load greally reduced the load 
on the parish headquarters bUilding so 
that no reinforcement In the columns or 
bUilding foundation was reqUired , al
though a new spandrel girder was added 
to transfer loads to the bUilding Other
Wise, the reinforcement would have been 
very cosily, If not ImpoSSible The cantile
ver was supported and anchored at the 
retaining wall for live load to mcrease stiff
ness and reduce the live-load deflection, 
makmg the Induced transient VI bra lion 
due to pedestrian traffiC acceptable. 

The Intermediate support consists of 
two tS-ln d,a Circular ASTM AS72 steel 
columns supported by a pile cap WhiCh, In 
turn, rests on two off-center, 12-ln. dla 
steel pipe, concrete-filled piles. Because 
01 a multitude of subsurface obstacles, in
cluding ulilitles, the eXiting sewer and the 
subway, approval from various New York 
City agencies was reqUired before the 
piles could be driven. To satisfy clearance 
reqUIrements, there was room for only two 
piles which had to be squeezed within a 7-
h horizontal space between the subway 
and sewer (each requIring a 3-ft clearance 
from the piles) and drilled straight through 
an abandoned elevated subway structure. 
All piles were augered In With steel cas
Ings until beyond the subway foundallon . 
When driVing the piles, the subway struc
ture as well as the church retaining wall 
were montlored for harmful Vibrations With 
velOCity meters. The Informallon obtained 
from the test pitS and borings In the foun
dation area was given to prospective bid
ders prior to the award of the construction 
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Closeup of badge shows mtflcare detailing of structural steel and failing 
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The Best Selling 
Civil/ Structural Program 

Since 1987 

ANALYSIS II 
20/10 Frame I Truss I Plate I Shell 
SUlK P-(HIu DynamIC RSA "n .. lySls 
C~able of 1000', of tOlnu ilnd 100 ', of toad cues 
Interactive geometry. denecuon, mode shl~. pIou 
Interactive shear .lind moment dt.llgr.am pIou 
AISC Library Incl~ 

II DESIGN II 
• Interactive g~hlc menu dnl'en de~,n 
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calculations 
• AISC code check .md SIzing 
• ACt column, beam, footing deSIgn 
• Desla" Munls can be output to AUTOCAD 
• E:.:cdlent In rt:port ~senutJons 

II GUARANTEE II 
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It hu elCtremely flelClble Input/output option) and 

~u mon PCIXTJAT/PS2 hMd~re 

"JOIN THE WINNING TEAM" 
Ask for II brochure today. 

P.O. 80x 7326 
Fremont. CA 94536-7316 

(415) 795.0509 

STEEL 
DETAILING 

~ 
BEAMS & COLUMNS 

PLANS & ELEVATIONS 

Versatile and cost effective 
programs for detoiling 
structural steel and 
miscellaneous metol 

Togefher only $5500.00 

Beams ct Columns with 
Plans &: Elevations a/so can 
be used with other, more 
costly, programs to finish 
who l fhey can 'f do. 

cell now I 
(or more In(ormetlon 

Oeveloped by De/Oilers for De/oilers 

COMPUTER DETAILING CORP. 
1310 Induatrlal Blvd. 

South.mpton, P •. 18988 
2115-31515-8003 

TfJntty BfJdge transponed to busy Manhanan street In one piece on special trailer. 

contract. ThiS aVOided any construction 
cost extra or time delay. 

Another problem was the fact the parish 
house was not aligned directly with the 
church portiCO. Therefore. the bridge was 
designed with a small skew and a 37-ln. 
drop from the parish house to the church 
to prOVide smooth crossings A maximum 
grade of 5% allows wheelchair access. To 
obtain vertical clearance. Ihe bridge pro
file was broken by a graceful 34-fI vertical 
curve which maintained Ihe reqUired high
way clearance and arch configuration at 
the intermediale suppor\. 

An Important considerallon In develop
Ing the deSign concepl was Ihat, because 
of the busy traffiC on the narrow streets of 
lower Manhatlan. Ihe conslructlon of the 
bridge could not Interrupt Ihe normally 
heavy vehicular and pedestrian traffiC on 
Trinity Place. To solve Ihis problem. Ihe 
bridge was conceived, designed and de
tailed as a steel bridge. shop-welded and 
fabricated In one piece and erected as a 
unit 

Structural Details 
The bridge IS a pair of Vierendeel trussed 
deck arches spaced 7 fI apart and tied 
together by 6-in x 1 V,- IO . rectangula r 
tubes at the botlom and #18-ga. steel 
deck form at the lOp. The deck form not 
only supports the 4-ln. concrete deck with 
ItS granite paving. but also served as a 
horizontal shield for street traffic protec
tion durtng construction. 

All the steel in the bfldge is A572 Gr. 50. 
The top and botlom chords of each arch 
are welded T' sections. In the V,erendeel 
sections adjacent to the supports. Ihe ver
tical members connecting the two chords 
consist of one web plate lined up and 
welded 10 the webs of Ihe top and botlom 
chords and two "1" sections, cut from 
rolled , Wide-flange "I - beams. Elsewhere. 
top and bOllom chords merge to form a 
single "I" section by using a common web 
plate wllh a total depth of only 16 ';' In. In 
the mid-portion and 8';' in . at Ihe east end 
respectively. These shallow depths not 
only create a graceful appearance but 
also prOVide ample vertical clearance. The 
complete slructure was analyzed and op
timized as a three-dimensional structure 
by using a computer for Ihe most eco
nomical construction. The effects of a fu
ture enclosure for Ihe pedestrian bfldge, 
especially the wind load on the enclosure. 
were also considered. 

All the welds on the bridge are fillet 
welds. with Ihe exception of the welds at 
Ihe splice plales, deck form support ing 
shelf plates and connections to the col
umns. which are full -penetration bull 
welds. 

Fabrication 
The grealest concern in Ihe fabricalion of 
the bridge was the distortion and/or warp
Ing of the compleled structure caused by 
shrinkage caused by welding. since the 
overall Visual appearance of the complet-
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8ndge SWTng5 Into place overflight to e{,mmate any traffIC JBI7lS 

ed bridge at the site IS of prime Impor
tance The distortion was controlled by us-

l
ing symmetriC at. built-up sections. with a 
minimum amount of wetding and very 
strict toterances as speCIfied In the fabri
cation contract . Since each of the two 
arches was to be fabricated In the lIat po-
silion. Ie . the structure lYing on Its side. 
the engineer furnished a camber diagram. 
The vertical alignment. as well as the de
flectIOns of the structure due to present 
and future dead loads when the structure 
IS In an upright posilion . were taken Into 
account By giving the camber diagram 
and tolerances. the engineer took the re
sponSibility for geometry. which resulted In 
a lower bid price. The fabricator met the 
fabrlcallon tolerance by using proper 
welding techniques and carefully planned 
welding sequences with the approval of 
the engineer He also chose to cut the 
webs of the chords and the verllcal mem
bers of each arch near the column sup
ports from one single plate and the 
flanges of the bottom chords from a single 
curved plate In so dOing. the welding of 
many small pieces was eliminated 10 avoid 
the consequent shrinkage and distortion 
associated with welding For quality con
trol. all butt welds were ultrasonically test
ed and 50% of the fillet welds were mag-

I netic -particle tested at locations 
deSignated by the engineer. Including In
terpasses 

(continued) 
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Closeup of single-web plate welded In fabncator's shop 
and pre-assembled into complete bndge 

Ereclion 
The complete shop-welded structure was 
shipped from Avonmore, Pa to the Job site 
In one piece In an upright posilion by us
Ing a specially deSigned Irailer It was driV
en across the George Washington Bridge 
and moved down Broadway In Manhattan 
late at night on Nov 7, t 987 under police 
escort 

INERTIA 
Integrated Engineering System 

• Graphical Modeling 
• Finite Element Analysis & Design 
• Heat Transfer (Thermal) 
• Mecbanical Analysis (Mecbanism) 
• Structural Design (Alsq 
• Spring Design (ASME) 
• Available on all Pes and Macs 

MeA£, Inc. 
Tel l -1l00444-6223 Fax 1-317-463-7166 
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On Sunday, Nov. 8, 1987, Ihe Trinity 
Church Pedestrian Bridge was erected In 
Jusl 90 minutes. Bolted to Ihe flange plales 
of Ihe Iwo preViously erected steel col
umns with eighteen bolts each, to the 
bUilding with eight bolts, and to the church 
retaining wall with four bolts, the operation 
was smooth and fast. Careful planning, 
meliculous engineering, precise fabricat
Ing, skilful erection, quality control and co
ordlnalion enabled the total of forty-eight 
bolts to the four Independent supporting 
structures to fit with a tolerance of V,6 In. 

Railing and Deck 
The ornamental railing, Installed after the 
bridge was erected , IS shaped like a row of 
X's and IS highlighted by a bronze medal
lion at the center of each X, Just like on the 
century-old Loew Bridge. With the excep
lion of some other bronze ornamental 
Items, such as the bait finial at the top of 
each post and the upper and lower hOri
zontal half-round mouldings, the railing IS 
enlirely made of A36 steeJ lubings, bars, 
channels and plates. All the elements 
were shop-welded and pre-assembled In 
the shop before Installation-which 
showed that the beaulilul cas!-lron work of 
old can be recreated in today's steel weld
Ing shops, Bronze footlamps and granite 
paving covering the casHn-place con
crete deck proVided finishing louches In 
keeping with the histOriC setting . 

Maintenance Considerations 
For minimum maintenance, drain holes 
are proVided al all low pOints of the bridge 
to avoid the collection of water. Snow melt
Ing condUits were embedded In the con
crete deck With an electronic sensor sys
tem that Will automatically melt ice and 
snow, and the drainage system dls-

charges all the water into an existing drain 
to prevent it from running back into the 
church from the bridge. All the drain pipes 
are provided with heat tracer cables to 
prevent the water from freezing. Further- I 
more, an epoxy based paint with sand-
blast cleaning was speCified and used to 
assure long life. 

New Visla lor Old Landmark 
The Trinity Church Pedestrian Bridge pro
vides a safe, convenient link between the 
church and their parish house across Trln
ily Place. Because of careful planning and 
the consideration of fabrication and erec
lion, as well as preventive measures to 
avoid any extra construction cost in the 
preparation of the conslruction contract 
documents, resulted In a very economlcat 
structure. To minimize traffic disruption 
during its construction, the use of welded 
steel construction made it possible to fab
ricate the bridge in one piece and erect it 
as one unit. 

The aesthetic aspect of the bridge de-
sign was of prime Importance because of 
its location. Again, the use of welded steel 
construction made it possible to produce 
an elegant, Vierendeel-trussed arch with 
thin members, almost transparent in ap
pearance. From the first moment, the 
bridge looked so appropriate in its setting, I 
and the disruption to the area had been so 
minimal, that many New Yorkers hurrying 
10 work the next morning were not qUite 
sure If the bridge had not always been 
there . Those who noticed, however, 
agreed that the bridge actually enhances 
the setting and creates a whole new vista 
for the beloved landmark. 0 

Archilecl 
Lee Hams Pomeroy Associates 
New York, New York 

Siruciural Engineer 
Ammann & Whitney 
New York, New York 

General Conlraclor/Sleel Ereclor 
Nab Construction Corporation 
College POint, New York 

Sleel Fabricalor 
Reynolds ManufactUring Co. 
Avonmore, Pennsylvania 

Owner 
Parish 01 Trinity Church 
New York, New York 

Edward Cohen IS managmg partner of the 
structural engmeeremg firm of Ammann & Whit
ney, New York , New York 

Tomty Church Pedestnan Br.'dge was recently I 
selected as the wmner m the 1989 AISC Poze 
Bfldge competition-Special Purpose cate-
gory 
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Before We Ship Our Structural Bolts An 
When bolts and nuts come from ucor Fastener, ~u 
can have absolute confidence in their performance. 
That's because they're American made- and made 
to meet the toughest standards. 

ror starters, all the steel used in our structural bolts 
and nuts comes from Nucor Steel and other domestic 
steel mills. Plus, we provide raw material origin on all 
our certifications, and we can supply original steel cer-

tification for traceability requirements. 
Our product line includes A325, A490 and A307 

structural bolts and A563 grade C and heat created 
grade DH structural nuts. And we've recendy ad, 
mechanically galvanized tructural nuts, bolts and 
washers along with ASTM Type 3 corrosion resis I 

weathering products. 
Our fully equipped laboratory enables us to meet 



Nuts, They Have To Earn Their Stripes. 
all ASlM quality standards. ~ provide proof tests 
and wedge tensile tests for all souaural bolt products. 
And we can fulhize tensUe test our entire produa size 

~
instead of using machined samples. What's more, 

, meet special federal and state highway resting 
at rtification requirements including rotational 
capacity testing. 

All our fasteners are identified with a lot number 

on each rontainer which allows traceability to materials, 
dimensions, processing and testing. And becau we 
maintain a 7,(XX}ton inventory of fasteners we can 
always supply what you need. So call 800/334-8397 , 
FAX 219/337-5394 or write Post Office Box 6100, 
St. Joe, IN 46785 for more information. And give us the 
chance ~ earn ~ c:;:w::JUI=I ,I =I ,{ 
your bu mess. A [)l\'bIQI1 of NUCtlf ulrpuraoon 



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

AISC & USER DEFINED 
DATABASES 

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

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

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

' Numerical accuracy main
tained with all AISC values. 

BEAM ANALYSIS & AISC 
VERIFICATION 

' Analyze any beam by point
Ing to It with the cursor and 
pressing IF·lol . 

' Shear, moment, deflection, 
and AISC code checks @ 250 
points across span . AISC 
chec1< includes all sections 
and all appendices. 

' Full color graphical plots of 
results. 

' Allowable/actual stresses 
inflection po ints, & more! ' 

ENERCALC Engineering Sol/ware 

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

' Displays static & deformed 
shapes. 
Members are color coded per 
their AISC combined stress 
values. 

' Zoom in on any portion of the 
frame by 'dra wing a 
box ' .... just like CAD sys · 
tems. 
CGA, EG A, & Hercules. 

Only $650! Call TOday 
(800) 424-2252 I (714) 723·0295 

30 
3070 Bristol Street Costa Mesa, CA 92626 

Bracing Enters 
Computer Agee 

PhOfo courtesy Structural Software Co 

Braces are usually stamped With Identi
fYing numbers. so erectors spend 

most of their lime finding them and moving 
them from one spot to another The various 
braces that stiffen modern steel construc-
tion are not Interchangeable. Whether they 
are called diaphragms. Wind braces. X
braces V-braces. K-braces. knee brac- I 
Ing. symmetrical or nonsymmetncal. each 
brace IS as unique as the hOrizontal or ver-
tical pOSition where It IS bolted or welded 
A one-at-a-lime hand-crafted Item. 

Braces can be made of angles. beams 
pipe tube. Itat bars. rods and tees Tees 
can be bolted through the web. or through 
the flange On a long bridge. otherwise 
Identical diaphragms (X-braces that sepa
rate parallel plate girders) come With and 
Without holes. They are bolted Into posilion 
on the straight stretches of bridge and 
welded Into place on the curves where the 
clearance IS lacking to use a pneumatic 
wrench 

Detailing braces requires algebra. ge
ometry. trigonometry- and hours-each 
and every time Every brace has a unique 
solution. one that probably Will not work for 
the next brace on the lob. One overlooked 
obstrucllon or Critical dimenSion and all 
the prevIous work can be useless 

The bane of the detaller s life. however 
IS the change order Alter an elevation . or 
Widen a bay and a cascade effect ripples 
through all the other dimenSions render
Ing every connected brace obsolete 

The American CIVil engineering profes- , 
slon Imposes additional hardships. The 
metnc world works In base to. In the US., 
work IS calculated ,n base 12 (In per ft) 

(continued on p. 46) 
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When The BridgeWas Out, 
We eACross. 

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

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

They didn't have to. The bridge fabricator 
responded to the urgent need with a tight delivery 
schedule. And Lukens backed our customer by 
committing to quick delivery of stripped steel plate. 
We both came across - two of the reasons the 
bridge was finished in nine months instead of the 
original estimate of eighteen. 

Stripped plate comes from Lukens flame cut 

_'ollapsc 
• 

BRIDGE COL 
11 NEW VORl 

All Other Brt~ 
To Be Checked F~ 

AMSTERDAM. N.Y. 
'i.,..~ 5181e Thruway face 
UJ'I 10 a \-ear or mort: tal 

-Indo, of the $I 

New 16rk n. 
Exte!!ded: 

Few Aitemar -
lvas Seen Fie ALBAN --__ 

Thru Y. N.r - N -
low 14,,), officia!f ~~. ew- York State;. 

'"~ the Su <fa In a qUlU'kf.a fj 
hone C"",. a':w Y COIJ.".. of !he Z, 01· 
near Amslerdum~ m uPStale New Yo':" Ie 

More lh$t" IIInIo • 

up to 1250" long and down to I 0" wide. So you don't 
need to invest in cutting equipment 01' u e up valu
able manpower and shop space. It's also delivered 
\vith prepared edges ready for fabrication. So it 
saves you Lime as well. 

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

Lukens Steel 
The pecialist in plate steels, 



Complex Software 
No Longer Means 

Complex Procedures 

Re-Introducing STAAD-III/lSDS 
STAAD-Ili/ISDS, the structural engineering scftware with over 14,()()() 
users, IS setting the slandard again. Now equipped with an enhanced 
Interactive graphic Input generator, ItS scphlstlcated capabilities are even 
simpler to use FacIlities commonly available In CAD software can now 
be utilized to generate 3-D structural models more easily and efficiently 
than ever before lis graphical interactive design capabilities, along with 
inlegrated analysIs and design, allow Ihe engineer 10 explore the widest 
possible range of deSign sclutlons All these time-saving and cost
efficient facIlities with a new, easy-to-use manual, are destined to make 

STAAD-lii/ISDS the ultimate productivity tool 

STAAD-IIIJ1SDS-lhe STANDARD for a reason. 

Contact us for a free preview diskette 

JOin us for the 3rd Annual STAAD-lii/ISDS seminar 
December 14-16 at Bally's Casino Resort, Las Vegas 

'cc 
RESEARCH ENGINEERS, INC. 

-A reputation you can bUild on" 

303 PavIlions at Greentree • Marlton, NJ 08053 
Phone 609.983 5050 • Fax 609 983 3825 • Telex 4994385 

Within the U.S. caJI1-800-833-ISDS 
In Europe 19 Lansdownt Courl ' Brtghlon Road • Pur ry CR2 380. UK 
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GERALD R. FORD 
AMPH ITHEATER 
Commanding Views of the Rockies 

I 

by Richard Weingardt 

The cItizens of Vail envIsioned an am· 
phlthealer as Ihe centerpiece of Ihelr 

23-acre Gerald A. Ford Park which adjoins 
Clly Cenler The community proJecl, 10 
years In Ihe making, began wllh several 
false SlariS and a scheme which was 100 
cosily, As onglnally conceived , II was a 
large, bulky and overwhelming slructure 
wllh Inlenor roof columns which Inlerfered 
With a View of Ihe slage A concrele slage 

'

along Wllh some oUldoor sealing was ac
lually conslrucled before changing dlrec
lion and hiring a new architect for a re
vised concept 

The new design uSing exposed slruclur-

Number 6 I 1989 

al sleel frames reduced Ihe cosl from $5 
million 10 $1 75 million and gave Ihe Citi
zens of Vail a IIghl, airY slruclure in har
mony wllh Ihe mounlains, 

Cofumns Eliminated Using Steel 
Alier Ihe arch,lecls, MOrler-Fisher, were 
hired to redesign Wllh a new concepl, Ihey 
relalned Richard Welngardl Consullanls, 
Inc. as their structural engineers, whose 
slruclural deSign el,m,naled Inlenor col
umns. 

Engineers had 10 design Ihe Ihealer 
Slruclure around Ihe slage and seals al
ready constructed from Ihe previous de-

sign. The Ihealer, which IS 17,000 sq fI, 
provides 927 fixed seals and Informal out
door sealing for 2,500. The fixed seats 
wrap around Ihe modified Ihrusl slage 10 
provide Ihe Inllmale audience/performer 
relalionship appropriale for such a facIlity 
In addllion 10 Ihe Ihealer slruclure, Ihe fa
cilities Include: a licket sales area; a con
cessions area; rest rooms: a green room 
and dressing rooms: a storage and receiv
ing building; and a full basement below 
Ihe slage. The slage IS designed 10 ac
commodate an orcheslra Pit In Ihe fUlure. 
A large plaza near Ihe enlry, sealing and 
concession areas accommodate large 
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METAL 
STEEL 
TRUSS 

For over 35 yean, Riopelle has ... 
high quality, 5.1.1, 5peciflarllotl JII!eI __ ~ 
decks. 

• F •• t &timIIfw: Fa • ro-'" 0#.-1.,..,.. 
• Quid ,,,.,,_ ~ 

• Ofti.,.'Y WIIM YGII WMt " 
• Strudur.' En""n"'" 

We serve all fabricators and structural en,ineers, Our I~ 
volume assures both fast delivery and high/y<ompetitive qUOf~. No 
job is too big or too small. International shipments available. 

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

RIOPELlE 
ENGINEERING SALES, INC. 

681 7 West lynx Avenue 
Milwaukee, WisconSin 53225·1833 
U.S.A. 

Call collect: 414-353~ 
Jim VanDien • Dan Zane . Bill Saar 
FAX: 414-353-8093 

Amphitheater IS central element of 23-acre 
Ford Park Natural land bench shaped Site 
Exposed steel structure IS the architecture 
Free-standing space trusses are structurally 
sound Without need for lateral reSIstance of 
roof decks (I. and above). 

groups during Inlermlsslons and special 
events. 

Built In Stages 
Since no public funds were available. Ihe 
Ihealer was bUilt ,n slages as money was 
raised by pnvale cllizens. The structure 
was deSigned so each phase of construc
lion was structurally adequate by Iiseif. No 
lax dollars were used. Fund-raiSing, as 
well as construclion, look Ihree seasons. 
The commuOily splnl dutlng Ihe lund-raIS
ing efforts caused former President Ger
ald Ford 10 remark. 'I am very happy to 
see the currenl effort by so many peoPle , 
10 move Ihe Ford Amphitheater 10 comple-
lion. It's a facilily which Will add to Vail's 
repulat ion as a complete year-round re-
sort. " 

MOOERN STEEL CONSTRUCTION 
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Structure IS archItecture at amphItheater. where space IS defmed by tubular steel trusses that are 
light and sculptured and lend feelmg 01 SpaciOUsneSS 

Public Design Sessions 
Prior to preparing the drawings, publiC de
sign discussions were held . During these 
sessions, Individuals from all areas of the 
community were asked to provide input to 
the design team so their specific concerns 
coutd be addressed. Included were the 
town council , police and fire officlats, pri-
vate Indlvlduats and prospective users of 
the faCIlity The proposed facility was 
modified contlnuousty dUring deSign to 
best accommodate the Issues raised. 

Traditionally, outdoor concerts In Valt , 
Coto. had been Informat affairs: bring a 
blanket, a picnic basket and let the kids 
run on the nearby stopes, white the enter
tainers performed under a makeshift tent. 
The new amphitheater continues that tra
dition of Informality More than half of the 
seats are on grass berms. The backdrop 
for the stage IS a stand of 1 DO-ft high 
spruce trees along Gore Creek. Beyond, 
the Rocky Mountains wrap around the fa
cility on the remaining three Sides. 

At these public deSign seSSions, many 
residents atso stressed the importance for 
gooc acoustics and the need for a reat 
feeling of quality. The citizens wanted a 
notabte facil,ty with a light and airy feet
ing-a feetlng of spaciousness. They did 
not want a structure which was "just one 
big roof: 

space frames support these roof panels, 
yet do not obstruct views of the stage, 
even from the outdoor seating areas. The 
structural steel truss system consists of 
both long cantilever frames and 1 DO-ft 
wide arch frames. They were used not only 
because of economiCS, but also because 
they tend the feeling of spaciousness the 
cItizens of Va,1 deSired 

The steel frames Withstand heavy Wind 
and snow loads, while offering the VISibility 
and aesthetics deSired The frames are 
true space frames In that they, by them
selves, are capable of resisting lateral as 
well as vertlcat forces, Without ret lance on 
a roof diaphragm or walls The roof was 
deSigned to support loads of 84 psf, later
ally, the frames Will resist gO-mph Wind 
forces 

The complicated three-dimensional 
steel frames were shop-fabrrcated In targe 
sections and field-assembled Connec
tions were carefully detailed so as not to 
detract from the beauty of the steel struc
ture Since It IS exposed and serves as ar
chitecture . Frame segments were de
Signed to allow erection Without USing 
heavy equipment Fletd connections were 
kept ctean and slmpte Their geometry 
was qUite complex because the frames In
tersect at various planes, which were diC
tated by acoustical requirements 

, Acoustlcaf Roof Panefs "Float" 
The seven roof panels, arranged for the 
best acousllcs, were designed to "float" 
above the performance area. Tubular steel 

Structural Systems Detailed 
The structural system lor the amphitheater 
itsetf consists of steel tube space Irames, 
either cantilevered or gable bents. Main 
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An Interacti ve Graphic 
Program for Analys i . and 
Computer-Aided Design 
of Stee l Structures 

GRAPHIC INTERFACE 

• MCI1lHlri\ en 
• On·"crccn In ... lrUCllon 

• ("UIlIC\! o"CI1\III\ C help 
• Quid. gcncralioll of gCOIl1Ctf) 

• OI1--,lTccn dra'WlIlg pad 
• Generallon 01 A t SI Wind load 
• Dead load and Il\c load 
• Moment rclca\C', 
• Sclcl' lIon lrolll on· ,crccn AISC' wblc\ 

GRAPHIC DISPLAY OF RESULTS 
• Load l'OmhlllallOlh 
• Deformed ... hapc 
• MOlllcnt and ... hc;lr diagram ... 
• MaXlIlllllll member ron:c ... ;md ... trc ...... co;, 
• Code chec~ d",a 

, .. 
'" ~ - -- ..... ,w , •• , ..... '''! • 'M' (t, ~ ... U . .... 

""" • II.. lIRa,'" ".1 _ n,p ,.1 
.1. I. 1,..1 cn~ .M I. , _.1 I'" 
•• I~ J_M .111 
I II r . ''''1''' III' 

_ t o'pl 

'" ... 
•• •• 

COMPUTER·AIDED DESIGN 

• E~I"'y 10 1I"'l: dC\lgn cyclc 
• ANS I load comblnallolh 
• Llteml ",uPJXlrll'Ondlllon ... 
• AI C/ASD code chec~ 
• Program "'lIggc ... l, ;rltcrnatc mcmber, 

SEISMIC ANALYSIS 
• E;lrthlJlIal..c nxord library 
• FrC411CnClc, and mode ... IHllle' 
• Modal anal)\i\ "lIh 31llfllatlon 

01 rc.!\lxm ... c 
• RC"'POlhC ",pcl'lrUm anal}".., 
• Equi\alcnl ... HlIll' ( Be) 

For Mu" In!ormQI;O" COIIiDCI: 

Prairie Technologies, [nco 
1776 East Washington Street 

Urbana, Illinois 61801 
Telephone: (217) 337-1586 
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lIJEUNE BOIlS KNOW "PROPER TENSION!" 
A-325 or A-490 high strength bolts. 

Factory mill certification-traceable to each keg. 
Black or mechanically galvanized. 

Full domestic or open stock. 

"THE LOWEST COST SYSTEM FOR PROPERLY 
INSTALLED HIGH STRENGTH BOLTS!" 

LEJEUNE BOLT COMPANY 
8330 West 220th Street 

Lakeville, Minnesota 55044 
For Information or Technical Assistance 

Call1-800-USA-BOLT (872-2658) 
FAX 1-612-469-5893 

_ SNOW • 
/ 

j 

" WIND 

.1111 
\ 

UnconventIOnal SOIl tensron anchor sysrem 
was engineered composite WIth spread 
footings- SImple and safe In fe51Slmg large 
forces 

FIELD CONNECTION 
SHIM PLATES 

Frame peak connectIOn (above) 
T)'PICaJ frame detail below. 

T S. BISalM TOP AND 
BOTTOM CHORD 

\ 
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frame members are 8 x 8 x ,/, while secon
dary members are 6 x 6 x 'k Both tube 
sizes are ASTM A500 steel. The tube 
pieces were welded either In the shop or 

I field. Spanning between the frames are 
long-span. open-web roof fOists The 
fOistS. which vary from 36 LH 14's to 18 LH 
O4 's and spaced at 8 It a c., support the 
wood roof deck The deck, made up of 
3 x 6 tongue-and-groove wood planks, IS 
bolted to the steel JOiStS 

The roof structures over all other en
closed spaces of the complex are con
structed of standard lightweight steel 
members Typical rool joists are 24 H6 at 
three It a c. on masonry bearing walls, with 
one In deep metal deck Except for the 
stage, all floors are slab-an-grade con
struction. The full basement under the am
phitheater stage IS framed over with 24 In 
deep (ASTM A36) steel glfders The 
W24 x 68 girders are spaced at 8 It oc 
and support a 6'/rln concrete topping 
and 2-ln metal deck stage floor system A 
total of 127 tons of structural steel went Two hexagon tube-plate connections at mtersectlOn of several truss 'rames 
Into the Ford prolect 

Unique Rock Anchor Footings 
Because the SOils contained large cob
bles and rocks, standard drilled pier foot
ings could not be used and regular spread 
footings would not resist the large over-

I turning forces of the long, cantilevered 
rool-truss frames . An unconventional soil 
tension anchor system (similar to rock-an
chOring used for tunnels) was engineered 
to act composite with standard concrete 
pad footings 

The one and one-quarter Inch dla. rock 
anchors were 140,000 PSI high-strength 
steel tIe-rods, drilled 18 It deep and pres
sure-grouted They provIded the tension 
resistance necessary to stab,lize the large 
uplift forces of the cantilevered truss 
frames. ThiS unique applIcatIon of proven 
deSIgn techniques, though new lor large 
Colorado structures, was SImple, safe and 
economical. 

The Dream ... a Realization 
The sweeping overhead V-framing of the 
steel entrance canopy welcomes atten
dees to all activities The first perfor
mance, which featured the 6O-plece Colo
rado Springs Symphony, was hosted by 
Betty Ford In a recent InterView, Gerald 
Ford commented, "For many years, Vail 
could not compare With ItS neighbor and 
main rival, Aspen, In the area 01 culture. 
But now that we've bUilt thiS outdoor Am-

,

Phltheater, we can bring In top perform
ers " Vall currently averages three cultural 
events per week dUring the summer at the 
theater, many by nationally recognized 
performers 
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Community Spirit Project 
The prolect brought the whole town to
gether With a common goal and communi
ty spirit, while saving $3.25 million. Every 
penny spent to construct the lacillty was 
from citizen donations. Upon the faCility's 
recognilion In 1989 by the Consulting En
gineers CounCil of Colorado lor "Engineer
Ing Excellence, " architect James R. Morter 
remarked , "The Gerald R. Ford Amphi
theater IS Indeed a unique, one-of-a-kind 
structure. It demanded a umque engineer
Ing solution and a unique range of engi
neering services. Of even greater impor
tance IS the satlsfacllon and acceptance 
of the performers and audiences who 
have enjoyed uSing the lacillty." 0 

Architect 
Morler FIsher Architects 
Vall. Colorado 

Structural Engineer 
Richard Welngardt Consultants. Inc 
Denver. Colorado 

General Contractor 
Duddy-Viele Contractors 
Vall, Colorado 

Owner 
Vall Valley Foundation 
Vall , Colorado 

Richard Wemgardt, PE , IS president of Richard 
Wetngardt Consultants , Inc .. Structural Engi
neers based In Denver, Colorado 

IT IS FUN TO 

DESIGN STEEL 
CONNECTIONS 

USING 

DESCON 

AN EASY TO USE SOFTWARE PACKAGE 
FOR YOUR PC 

25 TYPES OF BEAM TO COLUMN 
CONNECTIONS, BEAM SPLICES AND 

BEAM TO GIRDER CONNECTKlNS 

MOMENT CONNECTIONS 
SHEAR CONNECTKlNS 
BOLTED AND WELDED 

EXTENSIVE DATA BASE OF SHAPES, 
MATERiAl PROPERTIES AND 

SPECIFICATKlN REQUIREMENTS 
INCLUDED 

FOR INFORMATKlN CALL OR WRITE TO: 

OMNITECH ASSOCIATES 
P.O. BOX 7&81 

BEAKaEY, CA IM707 
(415) 521-1321 
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Structural Software Company 
The steel man's computer store 

Jim Boll ing. President and CEO of 
the Structural Software Company. is a 
second-generation steel man. H is fi f teen 
years spent managing a 5.000 ton per year 
famil y fabrica ting shop gave him the 
insider's perspective. 

This understanding of the steel man 's 
needs has shaped every program the 
Structural Software Company markets. 

Our programs speak the language of 
steel. instead of req u iring you to become a 
programmer. And . they are designed to 
work with you. the way you work. To 
reduce the time and the costs between the 
bid and the invoice. 

It 's a tough business. You need 
programs that work hard. not those that 
make your work harder. 

; .; FabriCAD. our computer ized 
detailing program . is designed to cut 
through the steel man's stubbomest logjam 
-- the long waits on detai ls and shop 
drawings. You can gain control over your 
schedule and budget. and smile at change 
orders. 
• Estimating thinks the way you do. 
and takes into account everything that 
needs to happen. In an intensely 
competiti ve climate. Estimating lets you 
capital ize upon your shop's unique 
strengths to generate fastcr and more 
profi table quotes. 
!:Ii Material Allocation lets you develop 
purchase orders by multing and combining 
your materials. Combine material s for 
mill or warehouse buying. and mult against 

your inventory, to recycle drops and never 
ru n short. Create cutting lists that wi ll let 
you mark each beam with the job numbe" 
and piece marks of the pieces you w i II cut 
from it. 
II! If you also sell metal over the counter. 
Point of Sale will let you o f fe r quotes 
over the phone. based upon material. lax, 
and labor costs. as well as the client \ 
credit standing. 

A ll of these programs run on I BM
AT compatible microcomputcn •. 

Call today. and ta lk to some people 
who can speak your language. 

Structural Soft wa re Company 
PO 8 0x 19220 

Roanoke, V A 2401 9 
(703) 362-9118 



Use Our High Strength Wide Flange Beams 
, And Put Less Money In The Bank. Now you can 

buy high strength wide flange beams for only ten dollars a ton more 
than standard A36 beams. And that means you can save a ton of 
money on steel and construction costs. Because, as you know, with 
high strength beams (50,000 psi) you can use lighter weight sections 
than with regular steel beams (36,000 psi). Matter of fact, the overall 
frame weight can 
be reduced by 
20- 25% and still FUTURE SITE 
carry the required 
loads. That means 
less steel is needed, 
foundations can 
be smaller and 
column sizes can 
be reduced. 

We can offer this 
steel at such a low ~~~ 
price because we 
produce in modern, 
efficient electric arc ~-""-"'''''''' ' ACME BANK&TRUsr 
furnaces. And that 
enables us to keep 
alloyi ng costs to a 
minimum. And the 
savings are passed ~~~~~:Z~~a:~~~ on down the line. r£: 

So if you 're building a bank or any other building, you'll be putting 
less money into it. And that should make everyone involved very happy 

Our high strength wide flange beams are available in ASTM A572 
Grade 50 and CSA 40.21 Grade 44WThey range from 6" to 24" in 
depth and up to 120 pounds per foot. So contact Nucor-Yamato for 
details. Call 800/289-6977 or write to Post Office Box 1228, Blytheville, 
Arkansas 72316. And start putting less money in the bank, or any other 

, building you build. Nucor-Yamato Steel Company 



NEW LRFD/ASD 

Computer Data Base , 
\> 
~ 

-
~ 
:5" 

FOR 
STRUCTURAL 
SHAPES 

Ina continuing effort to provide steel 
design aids to structural engineers, the 

American Institute of Steel Construction 
has improved and expanded its Com
puter Data Base for properties and 
dimensions of structural steel shapes, 
corresponding to data published in Part 
1 of the 1st Edition, AI SC LRFD Manual 
of Steel Construction, as well as 
properties needed for Allowable Stress 
Design according to the 8th Edition , 
AI SC Manual of Steel Construction. 

PROGRAM PACKAGE 
1. Computer Data Base In binary format for the 

properties and dimensions of the following 
structural shapes: 
a. W Shapes (many new sect ions) 
b. S Shapes 
c. M Shapes 
d. HP Shapes 
e. American Standard Channels (C) 
f. Miscellaneous Channels (MC) 
g Structural Tees cut lrom W, M and S 

shapes (WT, MT, ST) 
h. Single & Double Angles 
I . Structural Tubing 

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

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

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

ORDER FORM 
I enclose paymenl 01 S for qty 01 
NEW LRFD/ASD COMPUl ER DATA BASE·DIMENSIONS AND 
PROPERTIES OF STRUCTURAL SHAPES AT 560 each 
(Member price $45 

PERSONAL COMPUTER DISKETTE FOR, 
f'"""\ IBM.PC (& Compatibles) rl DEC Rainbow PC 
('. HP· I5Q Wang PC 

Name Tille 

Company 

Address 

City 

Slale __ l ,p 

ptease enclose re mittance. No C.O.D. orde,... InNew 'mrk , CaJlfof
nla and illinOIS, add sates lax Shlppmg charges prepaid In the U 5 
On shipments outSide the US , add 10% 01 10lal purchase for 
postage and handhng Visa and MasterCard aceepled 

VIsa & MaslerCara accepted Sgnalure _______________ _ 

Card No EKp Dale _______ ________ _ 

, 

MAIL TO NEW LRFD/ASD COMPUTER DATA BASE 
AMERICAN INSTITUTE OF STEEL CONSTRUCTION. INC , 
PO Box 4588, Chicago. IL 60680·4588 
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t'Technical Repffnted by permission 01 The Lincoln Electric 
Co . Cleveland. Ohio 

What Structural Engineers and Fabricators 
Need to Know About Weld Metal (Part I) 

by Duane K. Miller 

To supply structural engineers and fab
ricators with the mechanical properties 

data needed to ensure good weldment 
design. manufacturers of consumables 
use standard f,tler metal qualification tests 
developed by the Ameflcan Welding Soci
ety. Tensile proper lies are thus reported . 
Too frequently. engineers expect the re
sults of these tightly controlled tests to be 
applicable directly to the properties of 
welded connections made In the shop or 
in the field . They are not Both the structur
al engineer and the fabricator need to be 
aware of the ways In which many vaflables 
may affect the properties of the weld de
POSIt. 

Designing Wefds 
When a structurat engineer is deSigning a 

Awetded conneclion , that weld tYPically will 
. be a fillet weld. a full-penetralion bull weld , 

or a partlal-penetralion weld It IS being 
designed for a particular strength require
ment. The fillet weld strength will be pro
portional to the leg size, the length and the 
strength of the filler metat A butt wetd will 
be proportlonatto the cross-sectional area 
and the strength of the filler metal A par
tial-penetration wetd will have a strength 
proportional to the depth of penetration, 
the length and the strength of the filler met
al used So, In any of these three situa
tions, the strength of the filler metal used IS 
cfltlcal to the performance of the parlicular 
joint. 

Properties Required 
The word "strength " IS used here specifi
cally, because tn some cases yield 
strength is more Important. and some
limes tensile strength is more important 
Most wetded connecftons are deSigned 
around the tensile strength, but the yield 
strength is very often the controlling factor 
since permanent deformation IS not desir
able. The modulus of elasticity, used for 
designing structure stiffness, is not a 

'

structure-sensitive property and therefore 
s not Within the scope of this discussion. 

Another strength factor that does not 
figure into the strength equations men-
tioned above IS toughness, a very difficult 
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Figure 1 

property to use In deSign. Fracture me
chanics IS required to ulilize the property 
of toughness. However, Impact resistance 
measured by the Charpy specimen IS fre
quenlly used. To that extent. thiS paper 
discusses the effects of variables on 
toughness. Toughness properties are not 
reqUIred by AWS Dt . t structural code, 
however, unless specified In contract doc
uments 

The structural engineer reqUlfing the 
properties of yield strength and tensile 
strength may go Immediately to the elec
trode classification to try to discern Ihese 
USing an example of a tYPical low-hydro
gen electrode, an E70t 8, he may look at 
the 70 deSignation, knOWing that 70 
stands for a minimum tensile strength of 
70,000 pSI, and use that for deSign pur
poses. The same strength level may not 
be seen In the actual weld JOint selected 
by the engineer. To understand why, it IS 
necessary first to review filler metal specI
fications and qualification tests 

Filler Metat Specifications 
Mechanical properties requirements 
spelled out In the AWS classlflcalion In
ctude specific yield , tenSlte strength and 
elongation properties. Charpy values for 
toughness mayor may not be specified 
Certain chemical properties are specified , 
Indicating key alloy levels. Finally, there 
may be welding performance critefla such 
as the percentage of mOisture In the coat
ings of low-hydrogen electrodes. A look at 
a typical cerlificalion demonstrates that 
electrodes exceed the minimums specI
fied. However, note that the Appendix to 

IfTl>act specmens 

=>. 

~ = 
AI-wekt-metal teos.on specmen \ 

the 1IIIer metal specIfication Includes re
stflctlons on the use of thiS Information, as 
follows 

"Weld metal properlies may vary 
Widely, according to sIZe of the elec
trode and amperage used. sIZe 01 the 
beads In the weld , plate thickness, 
10lnt geometry, preheat and Interpass 
temperatures , surface condition, 
base metal composition, dilution . 
etc."1 

The test plate was never deSigned to 
duplicate the actual welding properties. It 
would be Impossible to duplicate all of the 
properties that may be encountered The 
purpose IS for c/assdlcalion or quaMlca
lion of a parlicular product to a specific 
filler metal type . It does perm" compafl
sons wlthm the specIfication That IS. one 
E7018 electrode can be compared to an
other But technically, an E7018 electrode 
cannot be compared to a depOSit of sub
merged arc, for example, because there 
are differences between the tests 

Test Controls 
In relying on test results, the engineer 
again Will do well to heed the Appendix to 
the filler metal specification 

~ Propertles of production welds may 
vary accordingly, depending on the 
particular welding condilions. Weld 
metal properties may not duplicate. or 
even closely approach . the values list
ed and prescflbed for test welds "2 

These tests were actually deSigned to 
mmimize variations in results due to test
Ing from one manufacturer to another. from 
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STEMFIRE 
AISC Steel Member Fire 

Protection Computer Program 

This new AISC com pUler progrJm dt"elopc(/ h) " ughes ASSOC. deler
mines safe and economic fire protection for steel beams, columns and 

trusses. It is imended for use by architecl'!. engineers, building code and 
Ore officials. and otl,ers inleresled in Sit ",I bui ldin~ fjre proleclion. STEM
FIRE is based on ralional procedllres dt"clopc(/ b) Ihe American Iron and 
Steel Institute that extend the puhlished L'nderwrilers Laooralorics. Inc .. 
fire resistive designs 10 olher possible rolled ~Iructural shapes and com
mon protection material requirements. For a required fire f'dLing. STE'\1-
Fl KE determines minimum spray-on Ihickne~s for \ariolls rolled steel 
shapes as well a'i the ceili ng memhr.mc or Clwclopc protection for (russes. 
This methodology is recognized by Underwriters Lahoratories, Inc. and has 
bt",n adopled bl' Ihe Ihree nalional model building codes in Ihe liSA. 

The software data hase contains all the pertinent steel shape properties 
and man) listed l'nderwriters laborAtories, Inc. Fire Resistance Directo,)' 
construction details and their fi re ratings. In this manner, user search time 
is minimized and tht' design or checking of steel fire protection is opti
mizcd. "cncc. ~lH1 FIRE is casy 10 lise wilh linle inpul effort 10 quickly 
produce specific design recommendations. 

Minimum Equipment Requirements 
• 111M I'C. XT. AT or compalibles 
• ~IS.DOS opcrdlillR S)~lelll 
• One S I ," floppy disk drivc and hard drive 
• 2S6K b)1es of memory 
• IBM compatible dot m3crix prilliers or Hew/ell Packard l.aserjcI 

STEMFIRE Program Package 
• Two SI ," floppy dbks containinK ext'Cutable software bearing AISC 

copyriRhl 
• l'sers ~ l anuaL with instructions and ~mple problem:-. 

Order Form 

I t'ndo'l(' lU'mt'm uf 5 __ ~fr ll" of __ :O'ilr)IWH. at $% Olll",j(h ('kmht'T j1TKI' 

5-100 1'\c'.L<o(' II:I'ot' <\1:\( 'Ifflltlrr>tup \umhM'· ___ _ 

\~me 11: IIIit' __________________ _ 

t,l)mpw ________________ _ 

""'~ -------
r" ______________ :-'1.111'_ 7" 

f'tll1O(" number L' ---.."";:;-_'--_______ _ 

1'In!.t endme rf'mllDnCe 'n C () I) .,rdt',... III \t ..... 'urk t;"hrnrm~ AIM! IIluIUI\ ~dd ",It" LA.\ 

~Ippi~ ch<l~ ~ In ~ I ~ nil 'JlIl'menl' Illll,1dt- Ihto I!\ .add 10"0 11{ liul pun:h~~ ~If 
fW~ and halldllllil \ 11\;1 ~IM! ,\I.l'II' I1::'rd lKct'tlll'd 
Ul('(k 111M' 0 \I"-l 0 '1 ;a,\WI1.1rd 

Ch:ll'Jtf' In nt\ Clrd II ________________ _ 

t:.~p1nlll"n Ihtt ____ SIjuJ~IUrt' ___________ _ 

Figure 3 

one year 10 another and from one produc l 
to anolher 

An ,n-deplh look alone lest for a low
hydrogen slick electrode. w,lI help 10 clari 
fy lhe purpose ollhe lesls ThaI produc1. a 
shielded melal arc-welding eleclrode. 's 
covered ,n AWS A5 1 The mechanrcal 
proper1<es are lhose w,lh which struclural 
engineers are most concerned The fIrst 
step IS 10 Irnd oul whal lests are required 
by lhe spec,flca1<on Table #8 In lhal spec 
,ndlcales lhal for an E7018 eleclrode. 'Y",
,n. dla and '1,-10 d,a. eleclrodes do nol 
requrre mechanical lesling For Ihe ,>,,,,- in 
dla eleclrode. however. an all-weld-melal 
lens,on test 's requrred . wllh lhe plale 10 be 
welded In lhe fial poslllon . QuI of the same 
plale. impacl specimens are to be laken 
and also a filiel weld lesl IS 10 be per- t 
lormed in lhe verhcal and overhead POSI-
lion 10 ensure weld soundness 

The 'Y,.-In. d,a eleclrode has lhe same 
requlremenls for mechanrcal leshng as 
does lhe o/"'-In . d,a. However. lhe IllIel 
weld 's to be made In Ihe hOrizontal POSI
lion. as opposed 10 lhe verl,cal and over
head position 01 lhe 0/,,-10 A %2-ln. dla 
eleclrode does not require any mechani
cal lests 

The o/32- ln. eleclrode can be sublecled 
10 a closer look, since 11 does require me
chan,cal les1<ng The nexl slep 's Ihal lhe 
parllcular lesl plale 10 be used musl be 
made 01 one 01 the lhree grades 01 sleel 
Iisled A285 Gr C; A36; or A283 Gr D 
TYPically. A36 's used The plate IS to be 
configured per Fig 1. ThaI,s. a 450 Includ-
ed angle. wllh a \l'2-,n rool openrng . a plale 
lh,ckness dependenl on lhe eleclrode 
SIZe, typ,cally a :Y, -In . or 0/32-10 eleclrode 
and a backing bar appropriate to the sIZe 
01 eleclrode being used The plale 's 10 be 
pre-heated 10 2250 F . plus or minus 250 

Inlerpass lemperalure IS 10 be malnlalned 
al 2250 10 3500 F The amperage 's sug
gesled 10 be run belween 150 and 220 
amps The weld,ng sequence 's specllied t 
The Ilrsl layer IS 10 be made with a full 
weave. w,lh one layer for lhe enllre half-
,nch of lhe rOOl opening . The second and 
all subsequenl layers are 10 be welded 
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Figure 4 

with two passes per tayer. A total of seven 
to nine layers could be used to make this 
weld specimen. Dictating the amperage 
and welding sequence restricts the travel 
speed. Note that the test plate will always 
be multiple pass, With a minimum of 13 
relallvely small beads . 

The specimen is to be tested per ASTM 
specifications. The test specimens are to 
be removed from the plate configuration, 
as shown In Figs 1, 2 and 3 The machin
ing of the test plate, the accuracy of the 
test Instruments, etc ., are all covered In 
the ASTM specifications For the E7018 
electrode , the all-weld-metal tensile 
strength must be a minimum of 72,000 PSI 
Yield must be 60,000 pSI minimum. Elan-

t gat ion must be 22% minimum. The impact 
energy must be a minimum of 20 It-Ibs. at 
minus 20' F. In addillon, there are chemi
cal and perlormance tests that are not diS-
cussed here, but If all these other criteria 
are met, it may be claSSified as an E7018 
SMAW stick electrode. 

Other consumables may be tested In a 
different form. For Instance, consider the 
E6010 electrode, which IS still within the 
A5.1 speCification. In this case, the specI
men can be aged at 200' to 220' F for 48 
hours, plus or minus two hours. ThiS per
mits any hydrogen to escape from the 
weld metal : This test IS not designed to 
hide the fact that hydrogen may be pre
sent in the weld metal; its purpose is rather 
to present a very consistent way of com
paring products that may have hydrogen 
In the weld metal. If, for example, the weld 
specimens are not tested for two to four 
weeks alter welding, most of the hydrogen 
has escaped from the sample. ThiS is an 
accelerated way of lelting the hydrogen 
escape to ensure the consistency of test 
results. 

A different filler metal specification, 
A5.20, for flux-cored arc welding, shows 
that the ambient or starting temperature 

'

for the test plate IS room temperature, vs. 
the low hydrogen test under 5.1, which 
called for an Initial temperature of 225' F 
Here, the Inltiat temperature IS speCified as 
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Figure 5 

70' F In addition, flux-cored arc welding 
may utilize externally supplied shletdlng 
gas. When reqUIred , the controlling gas IS 
to be carbon diOXide 

A conSideration of speCIfication 5 17 for 
submerged arc welding demonstrates the 
procedure IS tlghlly controlled for testing 
The o/1r ln dla electrode should be used 
at 550 amps and 28 volts There can also 
be post-weld heat treatment, or stress re
lieVing, of submerged arc welds and other 
products as well The stress relief tem
perature IS 1,150' F , plus or mlOus 25', 
and the weld should be stress-relieved for 
one hour 

It-Mild Steel 

\ " ; / High Alloy 

PICKUP 

Figure 6 

Ellects of Dev iations 
These test conflgurallons and control s 
mayor may not represent the actual weld
Ing conditions tndeed, In the majority 01 
Situations, there Will be deViations Such 
deViations as amperage, weld bead 
placement, plate thickness and so forth , 
have already been noted These can be 
claSSified, however, Into two broad cate
gOries chemlcat and thermal changes 

Chemical Ellects 
Chemical changes are due to two key In
fluences first. the plale chemlslry and 
secondly, Ihe amount of admlxlure Three 

Reduce Stress. 
Vectorsoft's structural drafting system for AutoCAOCl can reduce the 
stress of deadlines by decreasing the amount of time and expense it 
takes to produce drawings. STEELIines has fNery 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 CRSI. 
In addition to the detailing features, modules 
are available for automated framing and 
foundation plans. Don't waste " ,-
another stressful minute -
call Vectorsoft today_ 

2608 WADE AVENUE 
RAL8GH, NC 27607 

(919) 881-0820 
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Figure 7 

terms may need defiMion here: admix
ture. dltutlon and pickup 

Figure 4 hetps to Illustrate admixture. As 
the IItustratlon shows. this wetd IS joining 
ptate A to plate 8. A backlOg stnp tabeted 
Cis Inctuded The joint is to be filled with a 
filler metal tabeted 0 The arc force and 
energy of the electrode will melt some of 
ptate A. some of ptate B and some of ptate 
C The finat composition of the weld metat 
wilt be A. B. C and O. This congtomeration 
of matenal IS called "admixture." 

Figure 5 Illustrates dilution. Dilution oc-

Figure 8 

curs when a high alloy electrode is used to 
weld on lower alloy plate. Thus. as the high 
allow Ismlxed with the lower alloy. creallng 
an admixture. the high alloy IS diluted For 
example. uSlOg a stainless steel electrode 
with high chrome and high nickel to weld 
on mild steel . will result in lower chrome 
and nickel content in the weld than in the 
electrode. This result is called "dilution." 

Figure 6 shows alloy pickup. which is 
just the oPPOsite of dilution. Here. a mild 
steel electrode is used 10 weld on high 
altoy plate The weld depoSit will contalO 
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with W.A. Whitney's Portable Presses 

~L~~~~~J 
WA Whitney Corp. 
650 Race Street 
P.O. Box 1206 
Rockford, Illinois 61105-1206 
(815) 964-6m Fax: (815) 964-3175 

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

• Portable- Take press to 
work site 

• Saves Time- Reduce 
material handling 

• Powerful- Punch up to 
3 " diameter holes 

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

FLUXCORE-SS 

GAS METAL ARC 

STICK 

nickel that was never present in the mild 
steel filler When the deposit contains a 
greater amount of alloy than the electrode. 
the situatIOn IS referred to as alloy 
"pickup." 

As base plate IS Introduced into the ad
mixture, the weld chemistry changes. If 
the plate chemistry is different than that 
used for filler metal qualification. the weld 
chemistry may be different. The Signifi 
cance of thiS will be conSidered later 

The extent of admixture IS a function of 
joint geometry, the process used and pro
cedures. Since few people weld AWS filler 
metal qualification plates in production. 
the test plate is not typical of most produc
tion joints 

Figure 7 shows two different bull joints. 
The plate thickness IS the same in both 
cases One involves a penetration weld. 
welding from two Sides In thiS example, 
the bollom Side was welded first . then the 
plate was turned. the top side was welded 
and full joint strength was achieved The 
artwork shows there would be a tremen
dous influence of base material In thiS par
ticular weld, as shown by the dolled lines 
A high percentage of the base metal 
would be contalOed in the weld metal ThiS 
admixture would be composed primarily 
of base matenal. 

The second bull JOint in Fig. 7 shows a 
beveled joint with a backup that comes 
close to approaching that ot a filler metal 
specification. Here, minimum amounts of 
base matenal are melted. The admixture is 
composed primarily of the filler metal. So 
the joint geometry plays an Important role 
In determining the compoSition of the ad
mixture. 

The process selected is very important 

t 

with respect to penetration. Figure 8 delin- , 
eates six major arc welding processes; the 
degree of penetration will vary according 
to the process. The deepest penetrallng 
process, the one In which the base materi-
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al has the most significant effect, is sub-
I ' merged-arc welding. At the other extreme, 
:~ gas tungsten arc welding or TIG welding 

_
has relatively shallow penetration, stil i glv
'ng adequate fusion, but the base matenal 
has a lesser effect. Between these two ex
tremes are: the flux-cored gas process, 
which gives relatively deep penetration, 
the self shielded , flux-cored process , 
which can have a tremendous range In 

penetration: the gas metal·arc process, 
which features deep penetration In the 
spray mode and relatively shallow pene
tration in the short arc mode (note: the lat
ter is restricted on structural applications): 
and the slick electrode process or shield
ed metal-arc welding , which has a lighter 
range. For a given process, the extent of 
penetration IS a funcllon of amperage and 
electrode size. Travel speed , polanty and 
welding posilion affect the penetration to a 
lesser extent (Fig. 8) . 
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1. "Specification for Covered Carbon 
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dIX, p. 25, ANSI /AWS A5 t -81 , Oct 30, 
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Duane K, Miller IS a weldmg engineer with The 
f /eelfle Company, Cleveland, Ohio 

Rapid Interactive Structural Analysis 
• Spreadsheet mput 
• Steel deSIgn 
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• P-della effects 
• USC 88 lateral 

force calc's 
• Fast graphICS ~ 
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Here's what our users are saying: 
"We looked at 20 + 'rame analysis programs and 
RISA·2D had the best combination 01 features, ease 
of use and price. RISA·2D isn 'f the only program we 
have, but it's the only one we use." 

- Ed Triece 
Jose I. Guerra, Inc. 
Austin, Texas 
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product. OUf compliments to the chefl" 

- Milton Alpem, P.E. 
Alpern and Soder Consulting Engineers 
Bellmore, New York 

"ThIs is the "·2·3 ' of engineering programs." 
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ForelVElsesser Engineers, Inc 
San Francisco. California 
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17900 Sky Park Orcle. SUlle 106 
Irvine, CA 92714 
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I Send checks, postal, world moneyorder, drafts 
I in U.S. currency, 

I QUANTITY 

I 
I 
I 

NEW AND UP-DATED Design Manual For Composite 
Decks, Form Decks, Roof Decks and Cellular Metal Floor 
Deck with Electrical Distribution 

I US Currency Total ____ _ 
I Out of USA surcharge, 15% ____ _ 

I Add on for Airmail I 
IDTAl ENClOSED ___ _ L _____________________ ~ 

STEEL DECK INSTITUTE, INC. 
p.o, Box 9506 Canton, Ohio 44711 (216) 493-7886 



Bracing Enters (conI. from p. 30) 

Furthermore. angles are not measured In 
degrees. radians or grads. but In terms of 
"bevel." a ratio of twelve to a number less 
than twelve 

A top-notCh deta"er can only calculate 
draw and dimension a few X-braces per 
day Since re-dolng a completed Job IS one 
of the high-ranking morale destroyers 
change orders can reduce that figure 
even further. In a Job reqUiring thousands 
of braces this IS a limitation of which the 
engineer and designer needs to be aware. 

As late as the 70s. the primary tool de
tallers used for designing braces was the 
venerable Smoley's Parallel Tables of 
Slopes and Rises First published In 1906 
thiS "deta"er's bible" proVided the missing 
numbers for all the slopes starting at 0 In 
to 12 In .. all the way 10 12 In. to 12 In. at 
1/16 In Inlervals Included In the 111Iroduc
f,on were Ihe equallons Ihe deta"er could 
use to solve braces one member at a 
lime 

Enter Computers 
The computer revolution IS starting to 
make ItS way Into the detaller's office 
Since even the Simplest microcomputer 
can perform thousands of calculations per 

second, It IS faster to re-Invent the wheel , 
to recalculate each brace dimension from 
scratch. than It IS to look It up In Smoley·s. 
Braces can be calculated Instantly with an 
inexpenSive MS-DOS program which will 
compute the entlcal dimensions and 
clearances for symmetncal and non-sym
metrical X-braces. knee braces. V-braces 
and K-braces. In hOrllontal and vertical 
Orientations If the brace IS balled . the di
menSions needed to locate the boll holes 
are also supplied By automallng Ihe alge
bra geometry and trigonometry required 
to solve braces. the delailer can shave 
hours off Ihe lime required 10 creale shop 
drawings. Ihus helping Ihe engineer. chenl 
and contractor to meet deadlines 

The beller programs on the markel are 
congenial to the peculiarities of American 
civil englneenng and can work In feel 
Inches and fractions The computer can 
also calculale any "bevel " Inslanlly and 
give the user the numbers needed In fa
miliar form 

Further Efficiency with Programs 
Furlher effiCiency can be gained with 
companion programs which create the 
drawings for all of the braces described 
above and plollhem Ihrough a PC CAD 
(compuler~alded design) program USing 

LOOK 
WHAT~S 

Ih,s approach. the fabrlcalor can aulo
mate Ihe designing and del ailing of 
braces fabrlcaled of angles. beams. pipe. 
lubes. flal bars, rods and lees (flange or 
web) As an example of Ihe time saving. 
Ih,s makes available 10 Ihe engineer. Ihe.., 
drawings In Ihls arllcle were Crealed by 
such a program In less than five mmutes 
per drawing ThiS means thai a Single de
laller could do shop drawings for 50 
braces a day InSlead of Iwo along wllh 
dela"ed culling Instructions. Overall. Ihe 
Increased speed collapses Ihe schedul~ 
Ing process dramallcally at what had been 
an Inlraclable bOllleneck. Financially the 
engineer or bUilder can reduce his risk of 
penally clauses and back charges 

There IS something 10 be said for cralls
manshlp When one looks al a well-execuI
ed. hand-drawn delall. or a well-made log 
cabin. he can see the pleasure the budder 

look In his work and his skill NeVille Shule 
Norway. novelist and engineer spoke of 
the near-religious ecstasy he experienced 
when all of his slide-rule calculallors 
worked oul. everylhlng fll and he looked 
upon perfecllon 

On Ihe olher hand. survival has liS 
charms as well. Survivors make the best 
use of Ihe best lools available , 

OPENING IN JAN 1990 
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A NEW WORLD CLASS DOMESTIC MANUFACTURING 
PLANT TO PRODUCE HIGH STRENGTH FASTENERS. 

A325 & A490 

-TENSION CONTROL -HEX HEAD -2H NUTS 

1-800-782-4544 
Ier ™ LORR Structural Fasteners, Inc. 
.... P.O. Box 1387. Humble. Texas 77347 

UNYTITE 
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Fabricators & Engineers, Working Together 

~o NATIONAL STEEL CONSTRUCTION CONFERENCE 
KANSAS CITY CONVENTION CENTER 

KANSAS CITY, MISSOURI 

ADVANCE PROGRAM & 
REGISTRATION FORM 

MARCH 14-17, 1990 

SPONSORED BY THE 

AMERICAN INSTITUTE OF STEEL CONSTRUCTION 



1990 NATIONAL STEEL CONSTRUCTION CONFERENCE MARCH 13-17, 1990 

HOTEL RESERVATION FORM 
MAIL COMPLETED FORM DIRECTLY TO HOTEL SELECTED. RESERVATIONS MUST BE ACCOMPANIED BY ONE NIGHT'S. 
ROOM DEPOSIT: HOTELS ACCEPT DEPOSITS MADE BY CHECK OR BY AMERICAN EXPRESS, VISA, MASTERCARD, DIN
ERS and DISCOVER. NOTE: Amenilies will vary. you may wish to call Individual hotels for Information on complimenlary breakfasts. 
cocktails. eIC .. which are Included In some rates If reserving rooms by phone, advise hotel you are allendlng Ihe AISC National Steel 
Construction Conference. 

Check (X) Hotel Selected and Circle Room Rate Under Room Type Selected : 

Doublel 
Hotel Selection Single Double 

(2 beds) 

--Allis Plaza $79 $79 
200 W 12th St 
Kansas City. MO 64105 
Phone 8161421-6800 

_ Radisson Suites 68 80 
106 W 12th St 
Kansas City MO 64105 
Phone 816" 221-7000 

-Embassy on the Park 62 74'-
1214 Wyandolle 
Kansas City, MO 64105 
Pone 816/471-1333 

--Americana Hotel 55 65 
1301 Wynadolle 
Kansas City. MO 64105 
Phone 8161221-8800 

Special Requirements: 

'Rate quoted IS for single 
In room. add $12. Rates 
"Limited Availability 

occupancy, If additional person 

NI A None available 

Hotels will honor and g 
by February 12, 1990, s 
Refunds Will be made on 
received at least 24 hour 

do not Include room tax of 9:V.%. 

uarantee reservations received 
a mail this form promptly. 
Iy when cancellations are 
s prior to scheduled arrival 

Please reserve the accommodations Indicated above for: 

Doublel 
King/Queen 

$79 

80 

74 

65 

Amt'rKiln.l 1 
HUll'! 

E.mNSS\ I 
Hot~1 

Radl5'iOO 

I k>lt'l 

Studio 1-Bdrm. 2-Bdrm. 
Suite Suite Suite 

NlA $260 $335 

78' 88' N/A 

N/A 88' N/A 

N/A N/A N/A 

MunlClp.!1 
Audll\lflum 

8drlk- Hall 

IUrnt')' A1h~ PLu.a 

IftIS+ II~~~A 
I 100Iv I 

Tht.'J!t,t 

Guesl Name ________________________ #Adults ____ # Children ___ _ 

OR sharing room (diViding bill) with ________________________________ _ 

Organization or company 
Mailing Address ____________________________________ _ 

City 
__________________________ State ____ ZIP ____ _ 

Phone Office ( 
______________ Home( 

Arrival Date Approx Arrival Time _________ Departure Date 
(Check-,n time at all hotels IS 300 PM, check-out by noon) 

I enclose check for $ ___ payable to Hotel selected OR 

Carte BlanChe-
Please charge depoSit to my Credit Card # 
(Circle card used) American Express VISA Diners Discover MasterCard 

Expiration Date Signature 
(For fnformation only, call Lana Babbington at AfSC, Phone : 312/670-5432) 
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Kansas City Site for 1990 "All-steel" Show 
• T he 1990 National Steel Construction 

Conference. the only -all-steel" confer
ence and trade show procuced In Ihe 
US . will be held In Kansas City. Mo .. 
March 14-17 Last year's record alten
dance In Nashville Included more than 
1.000 fabricators. erectors. consulting en
gineers. architects. educators and suppli
ers 

"Heartland of America" 
Localed In both Ihe geographic and popu
lation center of the nallon (more Ihan one
Ihlrd of the U.S population resides Within 
600 miles. and more than 55 million peo
ple Within a day's drive). Kansas City de
SCribes Itself as the "Heartland of Amer
Ica - ElectriC and eclectiC. casual yet 
energellc, the city's character features 
some of the best characlerlstlcs of east 
and west. north and south- a vlrlual mi
crocosm of Americana A sophlsllcaled 
melropolls. It Slill retains a small -town 
friendliness 

The city. which spreads oul over gently 
rollmg hills and steep bluffs . IS an exem
plary mocel of urban planning. Nearly 140 

~ 
miles of gracIous, tree-lined and fountaln
sludded boulevards Wind through nelgh
borhoOCs and parks. 

• 

The arls thrive In Kansas C,ly. Lyric Op
era IS In liS 29th season. Ihe Kansas Clly 
Symphony performs regularly from lale fall 
to spring. and the clty's Jazz legacy IS evi
dent In the clty's night life Both Ihe Siale 
Ballet of M,SSOUri and the Weslport Ballet 
delight audiences each season TOUring 
Broadway musicals and locally procuced 
thealre. Including chlldren's and dinner 
Iheatre. offer anolher dimenSion to live en
tertainment 

Kansas C,ly 'S museums ho~se every
thing from the prehistOriC to the fulure: an 
archeology museum dating back to 
200 B.C .. memorabilia of early pioneer life. 
regional history and Ihe C,v,l War; collec
tions of miniatures, horse-drawn vehicles 
and vintage cars; arllfacts of black and 
HispaniC culture The Nelson-Atkins Mu
seum of Fine Arts IS one of the most com
prehenSive art museums In Ihe counlry. 

Two religiOUS denomlnallons are head
quartered In Kansas City Nearby. Inde
pendence IS home to the Harry S Truman 
Library and Museum. Weston has over 100 
pre-C,v,l War (and lived-In) homes listed 
on the Nallonal Register of Historic Places 
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Conference Headquarters 
The Kansas Crty Conventron Center In 
downlown Kansas City. Mo rs headquar
ters for the 1990 Conference. The Center 
has the space. convenrence and flexibilily 
10 rale It as one of the top convenllon slles 
In the country Barile Hall . which Will be 
utrllzed for the 1990 Natronal Sleel Con
struction Conference exhibits. has 14 
loading docks providing direct access 10 
the unobSlructed (column-free) exhibit 
floor Utility boxes located on 30-ft centers 
Include lines for electrical . waler. gas. air 
and telephone A floor load of 300 psf live 
load enables display of even the heaViest 
equipment There IS ample covered park
In9 for exhibitors and conference atten
dees (t -day parking only $4) There IS also 
underground access to Ihe Allis Plaza Ho
lei (conference headquarters hotel). as 
well as to two of the supplemental hotels 
Embassy on the Park and Radisson 
Surtes. A fourth hotel. the Americana. IS 
lust one-half block away 

Kansas City Inlernatronal Airport. less 
than 15 miles northwest ot downtown. IS 
served by all major airlines. 

Seminars and Technicat Program 
The 1990 National Steel Conslructron Con
terence combines. for Ihe fourth consecu
live year. Ihe AISC Nallonal Engineering 
Conference and AISC Conference of Op
erating Personnel Special sessions focus 
on Ihe specrlrc Inleresls of structural sleel 
tabrlcalors. consuiling engrneers. archl
lects. owners. public offiCials. ereclors. 
delallers. researchers and educalors 

The Conference continues 10 be the pre
mier meellng place for engrneerlng 
profeSSionals. Ihe besl place 10 oblaln Ihe 
most Informal ion about bUildings and 
bridges deSigned and bUill In sleel. 

Workshop sessions get down to baSICS. 
the nuts-and-bolts details of desrgnlng. fa
bricating and erecting structural steel. Ev
ery aspect of the construction process 
from concept to compelltlon recerves at
lenllon: computerized deSign. Load and 
ReSistance Factor Design. Autostress De
sign. prolect management. shop and Ireld 
Inspection and safety. quality certification. 
procuctlvrty. welding. boiling. cleaning . 
palnllng 

The focus IS on practrcal soiutrons to 
common problems. and it has also been 
Ihe first forum for introducing the latest re
search on structural steel design. recent 
code changes and technological ad 
vances 

Exhibit Booth Space Availabfe 
The National Steel Construction Confer
ence offers an Ideal markelplace to those 
who proVide procucts and services to the 
struclural steel Industry In addition to diS
play booths. exhibitors at the 1990 Nation
al Steel Construction Conference Will also 
be given an opportunity to conduct a 
Product/Service Workshop Introcuced lor 
the first time last year. these special ses
Sions offer a forum where companies can 
share Ihe lalesllechnologlcal advances In 
specialized helds. conduct demonstra
tions or questlon-and-answer dialogues. 
Introduce new or updated equipment and 
programs These workshops Will be con
ducted dUring speCific lime penocs. not In 
conflict With regular conference sessions. 
and the schedule Will be Included as part 
of the Offrclal Conference Program Infor
mallon on exhibit space at the conference 
IS now available from AISC headquarters 
(312-670-2400) 

Pre-Conference Events 
ThiS year's Schedule of Events Will Include 
an Educator Meeting. concentrating on 
subfects of Interest to those who teach 
struclural steel deSign courses at colleges 
and unIverSities; and a ProfeSSional Mem
ber Forum for structural engineers Inter
ested In current programs and publica
tions avarlable from AISC Other 
organlzallons or associations who would 
like to schedule pre-conference acllvltles 
to take advantage of thiS expected high 
concentratron of Industry representatives 
should contacl Lona Babblnglon. Confer
ence Coordinator. at 312-670-5432. 

Spouses' Program/Optionaf Events 
In addition to the technical program. the 
conference Will also Include a special pro
gram for spouses and guests of those reg
Istering to attend A schedule of planned 
evening and post-conference actiVities 
Will also be offered 

MSC to Publish Speciaf Show Issue 
Modern Steel Cons/rucllon Will publish ItS 
January/February Issue as The 1990 Na
tional Steel Construction Conference Offi
Cial Program Issue II Will also expand Clr
culallon for the NovemberiDecember 
Issue to offer Information (Including Offi
Cial Program and Reglstratron Form) to the 
Widest poSSible audience 

The Pattls Group-3M. LlncoinwoOC. III . IS 
MSC's advertrstng representative. EriC 
Neiman (708 / 679-1100) Will be happy to 
give you full details on advertlSlng In thiS 
special Issue. 0 
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PRELIMINARY SCHEDULE OF EVENTS 

MONDAYandTUESDAY - MARCH 12-13 
Exhibitor Move-In and Pre-conference Events 

WEDNESDAY - MARCH 14 
800-1200 AM Partners in Education Meeting 

A meeting 01 AISC's 30-member Educator AdvIsory 
CouncIl. which provides data and suggestions for 
development of programs which will assisl those 
who provide college and university Instruction In 
struc tural steel design 

e 00-5 00 PM Committee Meetings 
Organlzallons or assoclahons who would like to 
schedule commlltee meellngs or other pre
conference actIVItIes to lake advantage of this 
expected high concenlrahon of Industry 
representatives may contact Lona Babblnglon. 
Conference Coordinator, al 312/670·5432 

930-1200 AM Optional Event #1 : Tour of Kansas City 
A bus tour of Ihe -Heartland 01 Amenca Will 
Include Hallmark's Crown Cenler and the eleganl 
Country Club Plaza, Liberty Memorial. Penn Valley 
Park, lhe affluent MlsstOn Hills estate area, and Old 
Westport (once the largest outftlllng post lor wagon 
trains headed west) 

Noon- I 00 PM Partners In Education LUncheon 

1 30-500 PM Educator Session 
Session concentrating on subjects 01 Imerest to 
those who teach Siructural sleel deSIgn courses at 
colleges and un,verSlues 

1 :30·5 00 PM Professional Member Forum 
Session lor structural engineers Interested In 
cufrenl programs and pubhcallons available hom 
AISC 

1 30-300 PM General Session: " Construction Claims" 
Moderator: Robert B. Nelson, AFCO Steel. Lillie 
Rock. AR 
Speaker: David B. Ratterman, Goldberg & 
S,,"pson PS C LOUISVille. KY (and AISC general 
counsel) 
A comprehensIve lesson In the fundamentals 01 
aVOIding claims. as well as negollalton, arbllrallon 
and hllgatlOn processes that may be necessary to 
resolve d,sputes 

300-500 PM Exhibits Open 

515-600 PM 
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No techOlcal seminars are scheduled IOf thIS lime 
penod, giving anendees an opportuntly to VISII the 
lOO·plus exhibit booths In Barile Hall 

Exhibitor Workshops 
These special seSSIOf"lS oller a forum where 
compaOles share the latest technological advances 
In their specialized Ilelds, conduct demonstrations 
or QuestlOn-and-answer dialogues, and Introduce 
new or updated equipment and programs 
Session A - TradeARBEO Introduces HISTAR. a 
new generahon of refled beams and column 
shapes lor economical steel constructlOfl 
Session B - Welded Tube Company of America 
"Suuctural TublOg for Fabncallon-
Sessions C - G also scheduled for thiS lime 
period, names of additional companies presenting 
workshops 10 be announced 

630-730 PM AISC Welcome Cocktail Party • 
All conference allendees. and spouses. are Invited 
to attend the Cocktail Party In Bartle Hall, where 
exhlbtts will be open unlll 800 PM 

THURSDAY - MARCH 15 (Mornin 
7 00-8 00 AM SASF Educalor Breaklast 

Members 01 the Southern ASSOCiation of Steel 
Fabricators Will host a breakfast lor educators from 
the states represented tn SASF membership 

700-800 AM VCSSF Educator Break'ast 
Members of the Virginia-Carolinas Structural Steel 
Fabflcatars Assoclauoo Will host a breaklast far 
educators from the states represented In VCSSF 
membership 

700·8 15 AM Exhibitor Workshops 
Already scheduled 
H Structural Software 
I N 10 be announced 

830-900 AM Award Presentations 
IndiViduals who have rendered oulslancilng service 
10 the structural steel Industry Will be honored 

9 00~9 15 AM General Session: " Bridge & Structures 
Information Center" 
Speaker: Reldar Bjorhovde, University of 
Pliisburgh, Pliisburgh. PA 

9 15-1000 AM General Session: "Case History - 27-story LRFD 
Office Building" , 
Speaker: Lawrence G. Griffis, Walter P Moore 
and ASSOCiates , Inc" Houston, TX 
A majOr office building IS Iramed In steet as a result 
of saVlr'lgs from an LRFO deSign The particulars 01 
Ihe framing and floor systems Will be descflbed 

10 00-3 00 PM Exhibits Open 
Lunch WIll be served beginning at II 45 AM In the 
ExhIbit Hall 

1000-1045 AM Collee Break (Exhibit Hall) 

1045-1215 PM Technical Seminars (See delalls on pp 52-53) 
1 ConstructIOn Claims 
2 Products liability Insurance 
4 Frame AnalYSIS. LRFD 
5 Connection Design and Detailing 
7 RecrUitment and TraIning of Steel Detalters 

17 Economical Bridge Design 

1 I 45-1 30 PM Lunch Service Open 

THURSDAY - MARCH 15 (Afternoon) 
I 00-2 00 PM 

230-400 PM 

Poster Session 
An exhlblttOn of technical papers will be displayed 
near the entrance to the exhibit hall throughout the 
conference Authors of papers WI" be available 
dutlng thiS time penod IOf diSCUSSIOn of the papers· 
contents 

Technical Seminars 
3 What lhe Flfst-hne Supervisor Should Know 

6 PR Connections • 
7R RecrUitment and Training 01 Steel Detallers 
8 Plant Automation and Layout 

10 Floor SerViceability and Conslructabillty 
11 Beam Camber 

MODERN STEEL CONSTRUCTION 



" 

410·525 PM 

• 
530-815 PM 

700-745 PM 

Technical Seminars 
1 R ConS1NC11On Claims 
t2 BUIldIng DesIgn 
13 Tubular Connecllons 
14 ConnectIon DesIgn Responsibility Present 

Stalus 
16 Economical Framing Syslem 
18 Fire Protection of Steel Frames 

Exhibitor Workshops 
Already scheduled 
O. Mountain Enterprises 
P U to be announced 

Reception (Cash Bar) . Mezzanine. AlliS Plaza 
Holel 

145· 1000 PM Optional Event #2: Conference Dinner and 
Entertainment, WAil That Jazz," Count BaSle 
Ballroom. Alhs Plaza HOlel 

FRIDAY - MARCH 16 
730-8 15 AM Exhibitor Workshops to be announced 
830-1000 AM Technical Seminars 

2A Products lJabllity Insurance 
4R Frame AnalysiS. LRFO 
5R ConnectIOn Design and Detailing 
9R Protecllng Your Workers Against Welding 

Fumes 
t 5 Scope of BuSinesS 

17R Econormcal B"dge Design 
1 0 00· 1 0 45 AM Coffee Break 
10 00230 PM Exhibits Open 

It 45 AM 

1215·300 PM 

315PM 

300-345 PM 

400·530 PM 

630-1045 PM 

Technical Seminars 
3A What lhe First Une SupervIsor Should Know 
6R PR ConnectIOns 
SA Ptant AutomatIon and Layout 

tOA Floor Servlceablhty and Constructablhty 
1 t R Beam Camber 
15R Scope of BUSiness 

Lunch ServICe BegIns 

Lunch Exhibits Open 

EXHIBITS CLOSE - Exhibh Moveout begins 

General Session: 
T. R. Higgins Lecture WInner 10 be announced 

Technical Seminars 
9R Protecting Your Workers Against WeldIng 

Fumes 
12R BUilding Design 
13R Tubular Connections 
14R Connecllon DesIgn ResponSibility 
16A Economical Framing System 
18R Fire PrOlecttOn of Steel Frames 

Optional Event #3 - Dinner Theatre 
Dinner and show at the Waldo ASlona. combining 
good lDOd. muSIC and lun pre-show 
enlertatrvrtent. lively Broadway comedy 

SATURDAY - MARCH 17 
830-930 AM 
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General Session 
·Unusual Steel Framing - 34 ·slory Ofhce BuildIng In 
Kansas City Block ,1, -
Speakerl lDeslgn Charles R. Page, Se,den and 
Page. Inc , Shawnee MISSIon. KS 
Speaker/Fabncauon and ErectIon William L. 
Richey, Havens Sleel Company, Kansas City. MO 

9 30· 12 00 Noon Croce 01 
Optional Event #4 - Hard-hat Tour of Block 111 
(No charge. but advance reservaflOO raqUtred) 
Optional Event #5 - Tour of Fabricating Plant 
(No chargo. but advance reservalion required) 
Optional Event 116 - Hard-hat Bridge Tour 
(No charge. but advance reservahon requtred) 

1 00-4 00 Option., Event 117 - Trip to Independence 
Repeal of Spouse's Event C cJofo nol Include 
luncn 

SPOUSES' PROGRAM 
Those reglslenng lor Ihe COMPLETE Spouses' Program Will 
receive tlckels lor all evenlS hSled below Anyone Wishing to 
reglsler lor anyone or more 01 these events INDIVIDUALLY 
may do so by selecting Evenls A, B. C and/or D on Ihe 
Conlerence Reglstralron Form 

There Will be no charge lor spouses aJlendlng lhe Welcome 
Cocktail Party Wednesday evening In Ihe Exhlbll Hall 

EVENT A - Thursday morning, March 15 11 30 - 1 00 PM 
Secrets 01 the Stones FollOWing luncheon In Ihe Count 
Basle Ballroom 01 the Allis Plaza Hotel, one 01 Kansas C,ly'S 
leading Jewelers Will reveal ·secrets 01 the stones.· a display 
and diSCUSSion 01 gems. their value, how to buy and clean 
them- -shoWing breathtakingly beautllul lewelry pieces not 
normally seen oulslde slores 
Pnce (Including lunch) $2000 

EVENT B • Thursday aliernoon. March t 5 130 · 530 PM 
Historical Weston Tour Travel to Ihe 1837 M,ssoun River 
town 01 Weston. Mo . lor a VISII to one 01 the town's more thaln 
100 pre-CIvil War (and lived-In) homes listed In Ihe Nallonal 
Register 01 Hlslonc Places, the Weston H,stoncal Museum 
and a bUSiness Section leaturlng many crali and anlrque 
shops 
Pnce (Including bus and admiSSions) $1600 

EVENT C - Fnday morning March 16 9 15 Noon 
Nelson Gallery/Kansas City Museum - tour alone 01 the 
most comprehenSive art museums In the U S wllh art 
collecllons 01 all clvlllzalions. from Sumena 3.000 B C 10 
modern painting and sculpture Silver. lurOilure and perIOd 
rooms, the Onental colleclron lrom China. painting and poJlery 
Irom Persia. screens and ceramiCS Irom Japan· plus Ihe new 
ouldoor sculpture garden The Museum 01 History and 
SCience. a 70-room manSion bUilt by the lumber millionaire 
R A Long, now houses regional hlslory exhlbllS, North 
Amencan Indian artllacls. a showcase lor costumes and 
lextlles, and a planelanum 
Pnce (Including bus and admiSSion) $1600 

EVENT 0 - Friday afternoon, March 16 12 30 4 30 P m 
Trip to Independence Buses Will leave at 12 30 P m 
slopping lor lunch at Stephenson's Apple Orchard , a 
charming and cozy. award Winning restaurant where country 
cooking IS leatured and PreSident Harry S Truman 
entertained heads 01 state then to Independence, Mo lor a 
tour 01 the Ilery and colorlul Truman's hometown, highlighted 
by a visil 10 Ihe Truman Library and Museum and. on Ihe 
relurn Inp. a dnve by Ihe massive Kansas City Royals/Chlels 
Baseball/Football Stadium 
Pnce (Including lunch, tiPS and admiSSions) $25 00 

Complete spouses' program (Includes A, B, C & 0) $75.00 
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TECHNICAL SEMINARS 

Construction Claims (Panel) 
Moderator: Robert B. Nelson. AFCO Steel. Little Rock, AR 
Speakers : 
David B. Ratterman, Goldberg & Simpson, LouISVille, KY 
James R. Jones, Havens Steel Co , Kansas City, MO 
Frank Goldenberg, Montague·Betts Company, Inc , 
LynChburg, VA 

2 Products Liabitity Insurance (Panel) 
Moderator: Morris H. Caminer, AISC 
Representative, CNA Insurance Company 
Representative, Hiatt Agency, Inc. 
Representative, AISC 
Representatives of a major Insurance company, national 
brokerage hrm and fabncator share thoughts on common
sense approaches to purchaSing Insurance Regardless of 
hrm Size, attendees Will leave thiS sesSion with cost-saving 
tipS easily Implemented In their bUSiness. Question-and 
answer period follows presentation 

3 What the First-line Supervisor Shoutd Know (Panel) 
Moderator: Robert H. Wootf, C,ves Steel Company, Roswell . 
GA 
Dorman S_ Conklin, Employee Development SerVices, 
Jackson, MS 
James E. Self, C,ves Steel Company, Roswell , GA 
A workshop to give managers the Information and skills they 
need to successfully Implement participatory management In 
the production enVironment , nurtunng the environment 
necessary to encourage, foster and maintain employee 
commitment and quality production Sell Will diSCUSS 
employee motivation and expectations, as well as legal 
restrictions Impacting superVISion 01 the workforce. 

4 Frame Analysis, LRFD 
Moderator: William McGuire, Cornell University, Ithaca, NY 
"Second Order Elastic Analysis in LRFD - Research to 
Practice" - Donald W_ White, Purdue University. West 
Lafayelle, IN 
"Studies in fnelastic Analysis and Design " - Ronafd O. 
Ziemian, Cornell University, Ithaca, NY 
Case studies from research directed towards advancement of 
Inelaslic bUilding systems deSign Includes a series 01 plane
frame studies, three-dimenSional frame 01 compact sections, 
member vs system behaVior and Illustrations of force 
redistribution as calculated by Inelastic analYSIS programs. 

5 Standard Details and Connections 
'- In BUildings" - Cynthia Zahn, AISC, Chicago, IL 
' - In Bndges' - Charles L. Chambers, FHA Region 3, 
Baltllnore, MD 
AISC has developed new deSign aids for pre-engineered web 
boiled connections Zahn Will deSCribe Ihose aids In detail 
FHWA Region 3 has developed standard speclhcalions and 
deSign details for steel bndges The acceptance and use of 
the adopted standards have been encouraging 

6 PR Connections 
Moderator: Robert F_ Lorenz, AISC, Chicago, IL 
USA - Gregory G. Deierlein, Cornell Unlverslly, Ithaca, NY 
Europe - Ricardo landonini, Unlversily 01 Trento, Italy 
Speakers Will descnbe Internalional developments In the 
theory and praclice of Parlially Restrained Connections In 
LRFD 
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7 Recruitment and Training of Steef Detailers (Panel) 
Moderator: Terry Peshia, Garbe Iron Works, Aurora, IL 
Speakers : 
Af Frechette, Executive Director, Greal Lakes Fabrlcalors 
ASSOCiation 
Ken Volte, Paxton-Vierling Steel Company, Omaha, NE 
Leonard Ross, L N Ross Engmeenng Co .. Atlanta, GA 
One of Ihe key limiling factors of a fabricator's ability to 
expand and be successful IS the capacity to qUickly produce 
accurate shop draWings The solution to thiS potenlial 
probtem IS recrUiting and training of qualified detallers Ideas 
and solutions from the perspective of a fabncator, a detailing 
service company and a structural steel trade organization will 
be presented to stimulate thought on the variety of things 
whiCh must be done to resolve thiS major concern 

8 Plant Automation and Layout 
Moderator: Sidney W. Btaauw, Paxton & Vierling Steel 
Company, Omaha. NE 

Chartes B. Jensen, Jensen Englneenng & Machinery Company 
Fred Kohler, Paxton & Vierling Steel Co" Omaha, NE 

9 Protecting Your Workers Against Welding Fumes 
(Panel) 
Moderator: W. H. Reeves, Carolina Steel Company, 
Greensboro, NC 

10 Floor Serviceability and Constructability 
"Composite Construction" - Robert Leon, University of 
Minnesota, Mlnneapotls, MN 
" tnnovative Floor Systems" - Thomas H. Murray, Virginia 
Tech , Blacksburg , VA 

11 Beam Camber 
"Producer'S Viewpoint" - Jay W. Larson and Robert K. 
Huzzard, Bethlehem Steel Corporation, Behtlehem, PA 
"Fabricator's Viewpoint" - Lawrence A KlOiber, L. L. 
Lejeune Company, Minneapolis, MN 
Use of lighter. high-strength steel beams spanning greater 
distances produces more economical steel frames, bul also 
results In larger dellectlons to be accommodated several 
recent projects and held-measured data support suggested 
gUidelines for understanding, speCifYing and Implementing 
cambenng , evaluating cost effectiveness and speCifYing 
cambenng 

12 Building Design 
"Steel Pfate Shear Walls" - Mohamed Elgaaly, University of 
Maine, Orono, ME 
Steel savings of as much as 50% have been achieved 
emplOYing steel plate shear walls rather than momenl
resistance frames Resulls of new research on seismiC 
behaVior of thin steel plate shear walls at the University 01 
Maine IS presented 
" tnteraction of Cladding and Steel Frame" - Stan Korista, 
Skidmore. OWings & Merrill, Chicago, IL 

13 Tubular Connections (Panel) 

• 

, 

Moderator: David T. Motyll, Welded Tube Company 01 • 
Amenca, Chicago, IL 
Speakers : 
Fred Palmer, American Institute for Hollow Structural 
Sections, Pittsburgh, PA 
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J. W. Post, J W Post Associates. Inc . Humble. TX 
Palmer (dlfector and consulting engineer for the newly 
created American Inslilute lor Hollow Siructural Sections) Will 
review cU'rent state 01 lubular member design. design crllerla. 

•

manulaclure and typical applications. Post will locus on 
labrlcal/on pracllces and techniques In the preparallon. Ilt·up 
and weld'ng 01 box·tube connections 

14 Connection Design Responsibility - Present Status 
Moderator: Phillip Levine, Roll Form Products. Inc Boston 
Speakers : 
Representative. AISC Stalt 
Representative ASCE Stalt 

15 Panel : Scope of Business, Including Ihe 101l0WIng 
Erection - Subcontract vs Erect Yourself 
Frelghl - Conlracl·hauler vs Your Trucks 
Draltlng Subcontracl Delailing vs In·house Draltlng 
Moderator: Terry Peshia, Garbe Iron Works. Inc .. Aurora. IL 
Speakers: 
Ray Jaslca . PDM. Melrose Park. IL 
Jack D. Wickliffe - Almet Corporation. New Haven. IN 
Robert D. Long, Bratton Corporallon, Kansas C,ly, MO 
At Its core, the steel labrlcallon bUSiness IS a manufaclurlng 
operallon In a faclory enVironmenl There IS, however, a 
difference In Ihe In·house services altered by labrlcalors 
Draltlng, Irucklng and erection may be done d"eclly by the 
fabncator or may be lurnlshed by subcontraclors The 
quesllons are Why does the fabncalor choose to provide one 
service lnd not another? How did that luncllon evolve? 

16 CO'Tlposite Members 
"Trusses" . 0 J Laune Kennedy. University 01 Alberta. 
Edmonton. Alberla Can 

.. "Long-span CompOSite Joists" - Kurt D. Swensson, 
'IIIIIIII" Stanley 0 Lindsey Assoclales. NashVille. TN 

Outlines deSign and construction 01 Sovran Bank BUilding. 
KnOXVille. a 6·story parking struclure topped by 8 Slones 01 
olltces Composite JOiSt system made the project Viable and 
brought Ihe job In under budget 

17 Economical Bridge Design 
" Route 150 Bridge over James River" - Steven J. Chapin, 
Hayes Seay, Mattern & Mallern. Roanoke. VA 
Steel Box Girder - 1-9511-595 Interchange in Florida" -
Bogdan O. Kuzmanovlc , Beiswenger, Hoch & ASSOCiates. 
North \llaml. FL 
Chapin Will deSCribe the deSign and conslruct,on 01 dual 
4233·1t bndges that carry V"glnla Rt t50 over the James 
River, the histOriC Kanawaha Canal and railroad tracks 01 CSX 
Transportation Kuzmanovlc Will diSCUSS deSign and erection 
01 Ihe curved. continuous compostle hybrid box gIrders 
(spans ranging Irom tOO to 205 II) lor Ihe 1·9511·595 
Interchange In FlOrida 

18 Fire Protection of Steel Frames 
"Effect of End Restraint" - Boris Bresler - WISS, Janney. 
Eistner ASSOCiates. Emeryville. CA 
GUidelines are proposed 10 aid deSigners 01 Ilfeprooltng lor 
steel·"amed bUildings In IdentllYlng restrained and 
unrestrained conslruclion 
"Fire Endurance, Case Studies" - Kathleen H. Almand · 
Amertcan Iron & Steel Institute. Washington. DC 
" Load Combinations for Buildings Exposed to Fire" -

• 

Bruce Ellingwood · Johns Hopkins Unlverslly. Baltimore. MD 

An Inlproved methodology for delermlnlng loads and load 
comtlnallons for USe In Itre-reslslanl slruclural deSign IS 
presenled (consistent With European limlt·stales deSign 
approaches and compatible With LRFD philosophy) 
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OPTIONAL EVENTS 
EVENT # 1 - Wednesday morning , March 14 930- Noon 
Tour of Kansas City · A bus lour Ihrough Ihe "Hearlland 01 
Amenca" 10 view the beauly and grace 01 hundreds 01 lovely 
lounlalns (more than any olher clly In Ihe world except Rome) 
and statues. the 1"51 seUiemenl 01 Ihe Missoun and Kansas 
River. Crown Cenler, Ihe Liberty Memonal. histOriC Westport· 
last outpost 01 the Sanla Fe and Oregon trails, the altluent 
MISSion Hills estale area and Ihe Country Club Plaza I"st U S 
suburban shopping community 
Pnce (Including gUide) $1000 

EVENT # 2 - Thursday ovenlng . March 15 745· 930 PM 
All that Jau (Conlerence Dinner and Show) The Counl 
Basle Ballroom of the AlliS Plaza hotel makes an Ideal seiling 
lor dinner (Kansas C,ly s"loln steak. 01 course) lollowed by a 
show thai Includes all the vanelies 01 Amencan lazz lor which 
Kansas Clly IS known blues. ragllme , DIXieland. sWing (Open 
recepllon With cash bar Immediately preceding dinner In ,he 
Ballroom Foyer. Mezzanine Level) 
Pnce (dinner. hp and entertainment) $3700 

EVENT # 3 - Fnday evening. March 16 630 . 10 45 PM 
Dinner Theatre · Dinner and show at the Waldo Astona, a 
delightful and nostalgiC thealre leatunng all paintings and 
posters 01 the "greaIS" 01 yesteryear opera boxes and hered 
lloor sealing Evening Includes marvelous pre·show 
entertalnmenl. a lively Broadway comedy and gourmet bultet 
(drinks "on your own") 
Pnce (transportation. bultet. show tax & tipS) $30 00 

EVENT # 4 - Salurday morning. March 17 9 30 - Noon 
Hard Hat Tour of Block 111 - An on,slte VISit to the 
constrUChon Side 01 the Kansas City sleel·lramed hlghflse 
leatured In the morning general session 
(No charge. but advance reservallon IS requlfed) 

EVENT #5 - Saturday morning . March 17 930 - Noon 
Tour of Fabricating Plant Two Kansas City area structural 
steel labncators Will open Ihelf plants lor gUided tours· buses 
Will load on Ilfst·come. Ilfst·served baSIS . number 01 buses to 
be accommodaled may be limited due 10 plant salety 
requirements 
(No charge. but advance reservalton IS requlfed) 

EVENT # 6 - Saturday morning March t 7 9 30 " Noon 
Hard-hat Bridge Tour Arrangements are now underway to 
VISit one 01 the steel·lramed bfldges In the Kansas City area. 
slle to be announced 
(No charge. but advance reservation IS requlfed) 

EVENT #7 - Salurday aHernoon, March 17 tOO · 4 00 PM 
Trip to Independence Buses Will leave at 1 00 lor 
Independence. Mo and a tour of the Ilery and cotorful Harry S 
Truman's hometown, highlighted by a VISit to Ihe Truman 
Library and Museum and . on the return tnp. a dnve by the 
maSSive Kansas City Royals /Chlels Baseball /Football 
Stadium, 
Pflce (Including admiSSions) $1200 

CATCH THE K.C. TROLLEY FOR ON-YOUR-OWN FUN 
The Kansas City Trolley ($3 lare good lor Ihree fides In one 
day) stops at the Barney AlliS Plaza (less than one block Irom 
any 01 the Conlerence Hotels), Iraveling 10 

Crown Center· a complete urban communlly olteflng 
speciality shopping. lun·lo·lancy reslaurants. movies, live 
Broadway-style theatre and the Hallmark V,s,tors Center. 

Westport Marketplace · a Ihflvlng area reminiScent 01 the 
19th cenlury. wllh shops. reSlauranls and boutiques 
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1990 NATIONAL STEEL CONSTRUCTION CONFERENCE 

REGISTRATION FORM 
Registration Fees: (Please Circle appropriate fees) 

AISC Member Fee: $27500 (belore February 1) 
$32500 (Aher February I) 

Registration Fees Include all General and Plenary SeSSions, • 
workshops. seminars, coffee breaks, luncheons Thursday and Frtday. 
the Get-acquainted Cocktail Reception Wednesday evening and a 

(Includes AISC Active, Associate & Professional Members) 

Non-Member Fee: $32500 (belera February 1) 
$37500 (alter February 1) 

Educator fee: $100 00 
(Employed luU·tlme at accredited architectural or englneenng college 
or unIVersity) 

Student Fee: $ 7500 
(Leiter from faculty adVisor or equivalent requIred) 

Exhibitor, in Booth (no charge) 

Added Exhibitor: $ 7500 

Spouse's Fee: $ 7500 

Partial Registration Fees 
(You may also pre-register for one day or half day Circle your choice 
below) 

Half Day Sessions: (Lunch nol Included) 
Wednesday Allernoon 
Thursday Morning 
Thursday Afternoon 
Fnday Morning 
Fnday Afternoon 
Saturday Morning 

One Day Sessions: 
Thursday (Includes Lunch) 
Friday (Includes Lunch) 

Exhibitor Visitor : 

Total Partial Registration Fees 

PLEASE REGISTER (Type or Print) 

Name 

Company 

Mailing Address 

Cuy and Slale/Zlp 

$5000 
$ 6500 
$ 6500 
$ 6500 
$ 6500 
$ 2500 

$150 00 
$15000 

$ 500 

$,---

printed, bound copy of the ProceedIngs ExhibItors are entitled to one 
registration for each 10-ftx IO-1t exhibit space reserved -Added 
Exhlbltor - lee IS payable ONLY If In excess alone person per 
lQ.l1x 10·11 

Registration Cancellation Polley: Cancellations received before 
March 9, 1990, 100% of pre-paid registration fees Wilt be refunded, 
after March 9, 50% Will be refunded (Those cancelling after March 9 
Will receive their copy 01 the Conference Proceedings) 

Registration for Optional Events 

Event No Tickets 
tin - Kansas City Tour (Wed 930 am) _«, $1000 
fl 2 · Jazz ShowiDlnner (Thurs 745 pm) _«, $3700 
113- Dinner Thealre (FrI , 630 pm) _«, $30 00 
tl4 Tour, Block 111 (Sal, 930 a m.) _«, No lee 
tiS- Tour Fab Planl (Sal, 930 am) _«, No lee 
tI Tour Sleel Bridge (Sal, 9 30 am) _«, No lee 
f/? Independence (Sal , 100 pm) _«, $1200 
flA Secrels ollhe Siones (wllunch) 

(Thurs , 11 30 am) 
tlB Weslon Tour (Thurs , 1 30 pm) 
flC-Nelson GalierylK C Museum 

_«, $2000 
_(it $1600 

(FrI" 915 a m) _«, $1600 
tiD Independence (w/lunch) 1230 pm _«, $2500 

Total Optional Event Fees 

Nickname (Ier badge) 

Title 

Bus Phone Home Phone 

Total Price 
$-
$-
$--

$--

$-
$--

$_
$_
$ _-

If spouse or other guest IS registering for Complete Spouse's Program, or IndiVidual Spouses' or Optional Events, please complete next hne lor 
badge 

Name of IndiVidual Registering lor Other Events 

Conference Fees Payable: 
RegisuatlOO Fee 
Spouse's Fee 
Partial Registration Fees 
Optional Events 
Total Registration Fees: 

$_-

$--
$_-
$--
$---

_I enclose check (U,S funds) payable to AISC In amount of total 
lees 

_ Please charge my credit card II 
Visa or MasterCard only - Circle one VISA MasterCard 

Explrallon Date (Month and Year) __________ _ 

Signature (If any credit card charges) 
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Nickname (lor badge) 

MAIL COMPLETED FORM AND CONFERENCE FEES TO: 

American fnstltute of Steel Construction, Inc, 
1990 National Steel Construcllon Conference 
~O Box 806286 
Chicago. Ullnols 60680-4124 

Phone InqUiries and Information 312/67()'5432 
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Plated Decks-Plain or perforated 
Most complete line of deck products 
in 5/8" to 711f' depths 
OUR SERVICE WILL SAVE YOU TIME Be MONEY 
Epic has these profiles available for shipment 
on an A.SAP. Basis! 
Your order will be processed in One Week 
in most cases . Ask about our A.SAP. Service. 

• Call (412) 351 -3913 today for price and 
delivery information and for product advice 
on all types of Form Decks, Composite 
Decks, Long-Span and Roof Decks. 

Manufacturing Plants: 

• Pittsburgh. Po. 
• Chicago. III. 
• Lakeland. Flo. 

Dealer Inquiries InVIted 

EPICO 
METALS (0 PAN 
Eleven Talbot Avenue. Rankin. PA 15104 

PHONE: 412/351 -3913 
TWX: 710-664-4424 

EPICMETAL BRDK 



AlSC INTRODUCES THE 9TH EDITION 
ALLOWABLE STRESS DESIGN 
MANUAL OF STEEL CONSTRUCTION 
FIRST REVISION SINCE 1980 

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

The 9th Edition is a major modification that 
includes the 1989 Specification for Structural Steel 
BuildingS-Allowable Stress Design and Plastic De
sign; the 1985 Bolt Specification and the 1986 
revised Code of Standard Practice. The number 
of design aids and examples has been expanded 
and updated. New easier-to-use tables, including 
Uniform Load Tables, improve the usability of the 
Manual, and tabular copy has been changed to 
reflect new materials. 

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

PRICE: $60.00 

NEW • CHANGES 
- TABLES I

r :E;,c.:;;tIDl~;oFSrEUco;;STR"U~o; - - -, 
PO BOX 806276. CHICAGO.ll60680-4124 I I Member DIscount 25'\ 

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

A MUST FOR STEEL 
CONSTRUCTION! 

I enclose payment of $ for CopIeS of the I I 9th EdltlOIl AlSC Manual of Steel Construction at $6().OO each. I 
I tW.VT1TlE I 
I COMMNY - I 
I ADDRESS_ 

I CIlYSTATEIZIP 1 
I P,easeenc:loseremt'.ance N<)COD)I'(jj 1 New)t)n.,CaI fcmld,dOd I :rosCKidsa!estalC ShppngcNrges 

prepaid In us On 9llpmt ·lh OU!<& t~ us i!K:ld 10% of lOla I purchase for postage and handling 

I Charge: My Visa MasterCard 

~* - . 1 I Slgnatur. 

~---------------~ 


