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CANTILEVER SPAN 
I. ) ALLOWABLE BENDING STRESS OF 20 KSI WITH LOADING OF 

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

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

3.) BEARING WIDTH OF 3\'," ASSUMED FOR WEB CRIPPUNG CHECK 
- CONCRETE + DECK + 20 PSF OVER CANTILEVER AND ADIA· 
CENT SPAN; IF WIDTH IS LESS THAN 3\', ", CHECK WITH SUMMIT, 
NEW JERSEY OFFICE. .. 

4.) CALL NICHOLAS J. BOURAS, INC. ANYTIME YOU NEED DECK ... 
INFORMATION. 
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Structural Software Company 
The steel man's computer store 

J im Boll ing. Pre,ident and CEO of 
the Structura l Software Company. i ~ a 

second-generation steel man. Hi ... fi flccn 
year!) ~pcnt managing;) 5.000 1011 per year 

family fabricating , hop gave him lhe 
i n ~ idc r's perspective. 

Thi , understanding of the , tcc! m tll1 ' s 
need, has shaped every program the 
Structu ra l Software Company marke" . 

Our programs speak the language of 
stee l. in.., tead of requiring you to become a 
programmer. And. they arc designed to 
work with you. the way you work . To 
reduce the lime and the cosh between the 
bid ~lI1d the invoice. 

• 

It '!) a tough busincs... . You need 
program, that work hard. not those that 
ma"c your work harder. 

;:·i Fa br iCAD. ou r compulcri/cd 
dCI<lil ing program. i ... dc..,igncd to cut 
through the ~ Iccl man's ~lUbbomc ... 1 logjam 
-- the long wai l '" on detail!-. and ,hop 

drawing .... You can gain conlrol over your 
schedule and budget. and 'mi le at change 
orders. 
• Estimating thinks the way you do. 
and takes into account everything that 
needs to happen. In an in ten,e ly 
competit ive cl imate. Estimat ing Ict!ol you 
capilali/c upon your shop'!l unique 
strcngth ~ to generate faster and 111 0 rc 

profitabl e quote,. = Material Allocation leI> you develop 
purcha", orders by multing ,md combining 
your materia" , Combine m~lI cr i a l ... for 
mill or warchou>c buying. ,md mult against 

your inventory. 10 recycle drop ... and nc ... ~r 
run \ hort. Create cultlng 11 ':11\ that will lei 
you mark c.leh bcum with the job number.. 
and piece l11a r~ ... of lhe piece ... you wi ll cut 
from it. 
£ If you also ", II metal over the counter. 
I'oint of Sa le wi ll let you offer quote, 
over the phone. b:'l ... cd upon material. lax, 
imd labor CO ... 1 ... . . 1 ... well a ... the c llen! .... 
credit 'tandlllg. 

All of the,e program, run on IBM­
AT compat ible microcomputer .... . 

Call today. and tal k to ,ome people 
who can ~pc.l ).. your language. 

Structural Soft ware Compa ny 
PO Box 19220 

Roanoke. VA 24019 
(800) 776-9118 
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Fay /Olles, the 1990 AlA Gotd Medat Wi",'tT, 
oflttl takes historical styles and expresses 
them in differellt materials. For Cooper 
Chapet III Arka .. sas, /Olles appl,ed the 
prlllClpal of ·Operat,ve Oppos,tes" to the 
Goth ic Style throllgh the lise of curved steel 
members. Photography by Timothy Hll rsley, 
the Arka llsas Office. 
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Ye", Wl' know it'" a big clainl. And, 
ye~, we' unde"tanci that ,teel detailing is " 
<ample, and ciemanding process. After all, 
Ste('kad wa' dl"lgnl'd by steel detailers. 

As d('ta"('", W(' '('It that computers 
c.ould oft(~r .J "olutlon to the traditional 
problem' faCIng our business. Our goal 
Wo.l" to incrp ... 1"t.:' dr.Jwing productivity 
through comput('p" at a level of operator 
pxpl~rti"C' that did not require c.l degree in 

tj
Rket "cil-'nc.p, enginC'ering or a huge level 
('xp(~r ien(e in ..,tl~C'1 detailing. 

To tho..,(' (" nd.." welve succeeded. 
We let the <omput('r dea l with the complex 
or tpdiou, i"ues; the math, the actual 
drawing, 111<.11 ('ri.JI count';, "hipping, etc ... 
.Jncl nl.lcip 'l.Jlking' with the (0l11puter very 
easy to do. 

We'v(' suc.ceeded so w('11 that Steek "d 
is the world', best selling comput('r 'teel 
detailing c;ysten1. And while wC"lre not 
perfe< t, our c lients tell us we'r<' a hell of ,1 lot 
clot,er (han anyone else ... and ea~i('r to u<,('. 

Steelcad II 
All() .... '''''1( !'IHI!:!) PI£([f)[IAIIIN(, 

Steelca d III 
Al}I()MA!" t)[IAIlIN(,IR()MIRI( IIC)NPIAN\ 

CIII loll frce for ,) (ree d('mollslr,lIioll 

r, tj(l Ald('11 Rei ~Il', 20 I 
M.lrk.h.llll. ()nlolri() 

( ,1I1,Id,l I lR (,Aft 

1 -800-38 7-4201 
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EDITORIAL 

Unsafe 
At Any Height 

Even after more than 20 years, I'm stiU outraged when I think of 
Ralph Nader's revelations that some car companies were 

willing to design unsafe cars because they calculated that their 
profits would exceed their payments from lawsuits. 

But is the automakers' decision any less offensive than that of 
municipal officials who refuse to adopt seisntic provisions? 

Too often Americans unrealistically believe that the earthquake 
problem in the U.S. is confined to the west coast. Unfortunately, 
the reality is that the seismic hazard zone in this country is far 
greater, and includes such areas as Seattle, Salt Lake City, 
Charleston, the Mississippi River Valley from St. Louis to 
Memphis, New England, and New York. 

• 

Some of the hesitancy might be due to the supposed cost of • 
seismicly sensible construction. But the facts belie that fear. Martin 
Walsh, a St. Louis building commissioner, was recently quoted in 
Civil El1gil1eeril1g magazine as saying: "On a square foot basis, 
seisntic provisions cost less than the difference between low and 
high grade carpeting. Seismic provisions add 1 % to the cost of the 
structural framing, and structural framing is about 20% of the cost 
of the building." 

In 1989, St. Louis joined the small number of municipalities 
with seismk provisions in their building code. Likewise, New 
York City is currently working on seismic provisions. They join 
such cities as San Francisco, Los Angeles, San Diego, Salt Lake 
City, Honolulu, Anchorage, Boston, and Charleston. 

Charleston adopted seismic provisions in 1981, reportedly due 
in large part to the support of the South Carolina Seismic Safety . 
Consortium, which includes homebuilders, building officials, and 
local ASCE chapters. And that effort provides a starting point for 
everyone interested in promoting safer construction practices. 

City officials are not going to simply wake up one morning and 
decide that local building codes need seismk provisions. But 
design professionals-engineers, architects, and contractors---<:lo 
recognize that need. And it's up to the design community to lobby 
for these changes. Let's not wait for a consumer activist to write a 
book titled: Ul1safe At Ally Height. SM 

• 
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N-R-G Flor cel­
lular floor is at work 
in buildings like Chicago's 
Sears Tower and Amoco 
Buildmg, IBM Headquarters in 
New York, and the Hewlett Packard 
Building in Roseville, California. And 
its history of performance is only part 
of the story, because now N-R-G Flor 
is backed by a service package that's 
unique in the industry. 

When you specify N-R-G Flor, 
you're also specifying national distribu­
tion through Walker's agent network. 
Single-source availability of cellular 
and non-cellular deck, bottomless and 
full-bottomed trench duct and a wide 
range of service fittings. On-time deliv­
ery, sequenced however you need it. 
Factory labeling of every piece, with 
organized bundling and clear instruc-

• 
tions. And backup service from a 
Walker project manager who's even 
available on-site if needed. 

Behind every N-R-G Flor system 
are 30 years of structural expertise 

and 60 
years of ex­
perience and 
innovation in PLEC 
(power, lighting, electronics, 
communications) distribution 
systems. So your cellular floor 
is not only a code-approved structural 
element, but also a flexible, cost­
efficient, engineered system of PLEC 
distribution. 

Chances are any electrical contrac­
tor knows Walker. So ask around. You'll 
hear about a level of service that's more 
than unique-it's invaluable. 

For a free copy of our N·R·G Flor 
Design Guide, call1.800.222.PLEC. 

U L. c1asslfi~ 
and listed. 

o 
Walker '· 



STEEL NEWS 

New Stadium Returns 
To Baseball 's Roots 

When the Maryland Stadium 
Authority began discussing 

plans for a new home for the Bal­
timore Orioles they made one thing 
abundantly clear: They didn't want 
a modern concrete hulk. 

"The stadium authority and the 
Orioles I who are owned by Eli S. 
Jacobs, who has had a long interest 
in architecturel wanted a stadium 
built the way a stadium should be 
built. They wanted the character of 
the old-time ballparks, such as 
Wrigley Field in Chicago," ex­
plained Jo eph Spear, AlA, a senior 
vice president with Hellmuth 
Obata & Kassabaum (HOK), the SI. 
louis-based design firm with an in­
ternational reputation for sports 
facility design. 

Traditional Design 
"We always felt a steel frame 

would be more in keeping with the 
aesthetic scheme the stadium 
authority wanted than would a 
concrete scheme:' Spear continued. 
"Our only hesitancy was that ini­
tially it appeared that concrete 
would be less expensive." For­
tunately, that wasn't the case, ex­
plained Bob Alewood, vice presi­
dent of business affairs with the 
Baltimore Orioles. "Is there a cost 
premium? A lot of research indi­
cated that in a worst case scenario 
there would be a small premium, 
but there might also be a small 
savings:' he said. "But when you 
consider the aesthetic factors, there 
was no comparison." 

Even the architectural critics ap­
prove of the design. As Paul 
Goldberger of the Nl!w York Tillles 
stated: "The Baltimore stadium, to 

Continued on page 10 

Tlte /lew home of tile Baltimore Oriole's (top) will be a steel siadium ill the traditio" of 
Fellway Park, Ebbets Field, Tiger Stadillm, alld Wrigley Field. Pilot Field (above), ill 
Buffalo, N. Y. , is a recelltly cOllstructed steel stadium desiglled I,y IIOK, tile SlIme firm 
rt>spotlsible for tile desigll of the tlew Baltimore stadium. 
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Our Galvanized Nuts, Bolts AncI Washers 
Are NotYour Average Run Of The Mill. 

At ucor Fastener. our nulS. bollS and washers are 
not only mechanically galvanized. they also meet the 
toughest tandards anywhere. As a result, you get 
maximum corrosion protection, excellent uniformity 
and no hydrogen embrittlement or detempering. 
Fact is. our productS meet or exceed ASTIv1-B-695, 
AA HTO M29 and Mll..-C-81562 requiremenlS, 
and our nulS are coated with a blue dyed lubricant 
to meet ASTIv1. FHWA and state OOT standards for 
optimal torque and tension. W/tac's more. «.e manu­
jiUluTe our milS and bolts in !he same jOOlit) so )Ol.I know 
!hey '/I gite )Ol.I a rompacible {it 

When you add up all these advantages. you get 
fusteners that are way above average. You get superi r, 
consistent performance that saves you time and 
trouble on the job and ensures quality long after the 

job is done. And on top of all this. we can rest for your 
spt.'Cial requiremenlS. we guarantee traceabilJty. and 
our prices are competitive with hot-dippcd galvanized 
products. Even better, all the steel used in our bolts 
and nuts comes from Nucor teel and other domestic 
steel mills. Which is one more reason they're not your 
average run of the mill. 

So find out more about our linc of galvanized 
prcx.iuclS including A325 structural bolts, A563 heavy 
hex nulS and F4 36 washers. We maintain an inventory 
of popular sizes for immediate delivery. 

Call8CO/334-8397. in-state 219/337-5611. FAX 
219/337-5394. Or write ucor Fastener. POSt Office 
Box 6100. t. Joe. Indiana 467 5. 
~ r-[;(lfjiJ{ ......... -.--,..-::jT".vl ""::j--', { 

A Dr.'1SIl~(,fNOO'lfCnp.."..tklO 



Punches & Dies 

Better 
Than They 
Have To Be 

· 24 Hour 
Shipments 

• Lowest 
Prices 

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

474 E 1 05th Street . Cleveland, OhIo 44108 
A·1742 

-.J YES, Please send me tree PlANE ($ 19 10 CO'II8I' mol9flOl5 and t'\CJf'dng) 
(OtI8I...aIidon"-USA onc:JCOOOCJoonlv) 

______ CCMP~ ________ _ 

CITVIS'''lt.tlJP _______________ _ 
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Orioles, Cont. • 
be built on the site of the old Cam­
den rail yards at the edge of 
downtown, will have a structure of 
steel, not the concrete used in most 
stadiums of our age, and its facade 
will be a series of brick arches. It 
will thus look like a buildi/lg from 
the outside, not like some vast feat 
of engi neering. This radical idea­
that a stadium shou ld look like a 
building and not like a chunk of 
Boulder Dam--<:omes, of course, 
from the grea t ball parks that in­
spired this design, places like Fen­
way Park in Boston, the late Ebbets 
Field in Brooklyn, Tiger Stadium in 
Detroit, and most beloved of all, 
Wrigley Field in Chicago." 

A stadium should 
look like a building 

and not like a chunk 
of Boulder Dam 

While most recent stadiums 
have been built of concrete, anyone 
who questions the practicality of a 
new steel stadium has to look no 
further than Buffalo for reas­
surance. Pilot Field, a 19,500 seat 
steel stad ium opened in 1988 and in 
its first year broke minor league at­
tendance records by drawing near­
ly 1.2 million fans, despite the 
Bisons finishing the season 17 
games out of first place. In 1989, 
the team again drew more than 1 
million fans. HOK also was the 
designer of that stadium. 

As with Pilot Field, the Bal­
timore stadium is an exposed steel 
facility . ''The design relies heavily 

• 

on a lot of trusses and exposed 
connections to create a lacy, inter­
esting exterior instead of the 
monolithic design of so many new 
stadiums," explained Joh n Nyitray, 
P.E., president of Bliss & Nyitray • 
Inc., the Miami-based structural 
engineer on the Baltimore project. 



• 

• 

• 

Lateral bracing also is achieved 
with exposed trusses, w hich means 
there are trusses running in two 
directions. The main bents that 
support the sea ting are 42' on cen­
ter, and they also support can­
ti levered trusses, y itray sa id. 

"W e were afraid that the trusses 
would raise the price, but it turned 
out not to be a substantial in· 
crease," Spear sa id . To simpli fy 
maintenance, the structural en­
gineers designed the trusses 
without double members. " It 
makes it easier to paint the frame 
and trusses," yitray sa id . 

Ahead Of Schedule 
The first game is scheduled to be 

played in the new stadium in April 
1992, and design and construction 
is currently two months ahead of 
schedule, according to A lewood. 
While the designers kept the visual 
" feel" of an old-time stadium, they 
did take steps to improve the 
patrons' comf rt. Leg room will 
vary from 32" to 33", compared 
wi th 24" to 26" at the Oriole's old 
park. And seats will be 19" to 21" 
wide, compared w ith 16" to 19". 
And because the stad ium will be 
used only for baseball and not for 
football also, most of the 46,800 
scats will be located between the 
foul lines, which will bring the fans 
close to the action. 

The original cost estimate of 
$78.4 million has risen to $105 mil­
lion, primarily due to the addition 
of customized features such as 
luxury club lounges and a 
television studio. The stadium is 
connected to an existing eight­
story warehouse, which is sct back 
slightly from the right field wall. 
The interior of the warehouse is 
being converted into ancilliary 
space for the ballclub, including 
the team's new executive offices. 

"Steel is more exacting then con­
crete," yitray explained. "But 
that's not a penalty. It's an aes­
thetic advantage." If Larry Luc­
chino, the president of the Orioles, 
is right, his team's new home 
won' t just be some cookie-cutter 
stadium. It will be a ballpark. 

11'1 LEI 
YIUI IEPUIAII 

HAIIG BY A 
lAD 

The quality of your construction fasteners can make or break 
your reputation . At Dyson we have more than a full line of bridge 
pins, clevises, turnbuckles, rods, nuts and bolts . We have the 
engineering staff, the QA and calibration laboratones, and the 
complete in-house manufacturing facilities to design and produce 
full-integrity fasteners. Special or standard. To ASME, military, 
Navy nuclear and commercial speclficallOns. For reliably Joining 
together any type construction ... bridges, bulkheads, piers, 
towers, dams and foundations. And we've been dOlllg it for almost 
100 years. The next time you're faced With a fastener challenge, 
let Dyson produce forged fasteners that protect your reputation. 
For more information call TOLL FREE 1-600-321-7056. In Ohio call 
1-600-537-2656. Or wnte Dyson, 53 Freedom Road, Painesville, 
OH 44077. FAX: 216-352-2700. TELEX: 960-506. 

DYSen 
FORGED FASTENERS FOR THE BIG JOBS 
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Our association experience . .. helps us meet the specific 
needs of AISC. 

Our experience as the leading marketer of 
association-endorsed business insurance pro­
grams, together with our close relationship 
with AISC has given the C A Insurance 
Companies real insight into the structural 
steel fabrication industry. 

By listening and working closely with 
your association, CNA has identified which 
areas of your business requ ire special overage. 
As a result, the AISC program off rs a host 

of specific insurance coverages, including 
commercial property, commercial liabil ity, com­
mercial auto, workers' compensation and others. 
Liability coverage for the traditional work of the 
fabricator in detailing connections can be pro­
vided. This avoids overlaps in your coverage, so 
you pay for what you need, not for what you don't 

Take advantage of this comprehensive 
business insurance program designed for AlSC, 
and call J-800-CNA-6241. 

• 

• 

CNA • 
For All the Commiunellts You Make'" 
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STEEL NEWS 

Australian Earthquake 
Provides Lessons For 

U.S. Construction Market 
By Stephen K. Harris 
and Michael J. Griffin 

quake was a shock to residents and 
most seismologists. 

A t 10:27 a.m. on December 28, 
1989, the first fatal Seismic Code Requirements 

earthquake in Australia's history In 1979, Australia adopted a 
struck the city of ewcastle and seismic code with four seismic 
the surrounding Hunter Valley zones, modeled after the Structural 
region of ew South Wales. The Engineers Association of Calif­
epicenter of the 5.5 Richter mag- omia's 1974 recommendations. Un­
nitude trembler was estimated to fortunately, ewcastle was in zone 
be only five kilometers west of the Zero; so there are no earthquake 
city center. requirements. Even if the city were 

Combined with the lack of seis- not in zone Zero, it is likely that 
mic design in the local building there would have been little dif­
stock, the proximity of this ference in building performance 
earthquake resulted in far greater since almost all of the buildings 
damage than usual for such a suffering severe damage were built 
moderate magnitude event. The before the code came into effect. 

• ewcastle Earthquake lasted o_n~l_y _ _ ln order to prevent severe 

Tile reillforced 
coucrete block retammg 
wall at tile w<,st elld of tire 
NeTocastle Workers ' Cillb 
was heavily rtil/forced, 
W/llc/' may /rave cllased a 
brittle {ailllre mode. 
Pllotos courtesy of EQE 
ElIgiueeri"8· 

five seconds, but killed 12 people, 
damaged more than 3,000 build­
ings, and caused losses estimated 
at more than (US) $900 million. 

While tragic, the lack of seismic 
design in the region is under­
standable because earthquakes are 
so rare in the area. The only 
notable earthquakes in ewcastle's 
history were one in 1841, an es­
timated 5.3 magnitude event in 
1868, and a third measuring 5.0 in 

• 1925. None caused any significant 
damage. Thus, the damage caused 
by the recent Newcastle Earth-

damage and loss of life in future I 
earthquakes, Australia would need 
to require a seismic retrofit pro­
gram similar to those now under­
way in California, as well as revise 
the seismic zone map for Australia 
and make more stringent require­
ments for unreinforced masonry 
construction. 

Damage to commercial struc­
tures was spread throughout the 
lower Hunter Valley region. Al­
though most damage was limited 
to older, unreinforced masonry 

Continued on page 14 

STRUCTURAL 
CONSTRUCTION 
FASTENERS 
From foundation to roof 
Haydon is your one 
source. Quality bolts to 
ASTM standards at 
competitive prices. Direct 
from the 
manufacturer. 

You 
name 
the structural anchor, bolt, 
nut or rod you need in the 
size, metal and finish you 
want. Either we have it in our 
large inventory, or we can 
make it for you in a hurry. 
We've been known for quality 
and fast service since 1864. 
And, we'll quote prices and 
give details right over the 
phone. Try us. Call : 

(215) 537·8700 

HAYDON BOLTS, Inc. 
Adams Ave. & Unity St., 
Philadelphia, PA 19124 

Modern Steel Con~lruchon MMch+Aprill990 13 



Quake, Cont. 
structures, some damage was also 
observed to newer unreinforced 
masonry stru ctures and relatively 
modern concrete-frame structures. 
Among the latter was the New­
castle Worker's Club, in which 10 
people were killed . The other two 
fatalities were caused by collapsing 
awnings in a neighboring district. 

Newcastle Worker's Club 
The cent ra l business district of 

ewcastle sustained the heaviest 
damage. The most catastrophic fail­
ure was the ewcastJe Worker'S 
Club, where a section built in 1972 
collapsed . 

The Worker's Club was really 
two buildings: an older, unrein­
forced masonry section and a 
newer (1972) non-ductile concrete­
frame section. The newer building 
was four stories tall, with parking 

STEEL NEWS 

Dmm'gl' at Newcastle 
T AFE Col/"8e weiud,'tI 
malllj fallt·" para/Jets and 
!'>Om£' tie/all/mated wall .. 
alUt .. Iu'llr rracks. 

below grade. It was constructed as 
a concrete "waffle" slab supported 
by square concrete columns at ap­
proximately 20 fect on center. The 
roof was corrugated metal over 
wood purl ins and steel trusses. 
The concrete waffle slabs and the 
concrete block retaining wall that 
failed were heavily reinforced, 
which may have caused a brittle 
failure mode. Also, the large rein­
forcing bars that were used left Iit-

tie room for grout in the concrete 
block cells. 

The collapse appears to have 
started in the basement with the 
failure of the load -bearing retain­
ing wall. This failure caused the 
supporting columns to fail, pulling 
down the western edge of the 
building. The roof. spanning clear 
from the west to the cast side of the 
building, collapsed entirely, leav-

Continued on page 16 
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•
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ing only the eastern wall standing. 

Newcastle TAFE College 
Newcastle Technical and Fur­

ther Education (T AFE) College is a 
complex of 13 buildings built be­
tween the 1930s and 1970s. All are 
reinforced concrete-frame struc­
tures with unreinforced brick infill 
and cladding, ranging from three 
to four stories high with about 12' 
ceilings. The infill walls and 
parapets are two brick wythes 
(layers) thick, with about 1" of air 
space between the wythes. Para­
pets often were sitting unattached 
on top of the roof membrane. 

Damage to the T AFE College 
structures ranged from light to 
moderate, including many fallen 
parapets and some delaminated 
walls and shear cracks. Some ex­
terior walls moved away from the 

STEEL NEWS 

buildings by a few inches, causing 
partial collapse of the ceiling fram­
ing in at least one room. 

Junction Motor Inn 
Apart from the Worker's Club, 

About three-quarters of the co /'01m5 at 
tlze JllIlClioll Motor /111' failed dlle to shear 
crackil18, SIX111i1lg, all bllcklillg of 
IOllgitlldillal reillforcemell1 . 

the Junction Motor Inn was the 
only modern building to be severe­
ly damaged . Built circa 1980, it was 
a concrete-frame structure with 
concrete joist slab floors and brick 
infill above the first level. 

The building was essentially 
open at the ground level for park­
ing; so there was little to resist 
lateral motions. The only lateral 
force-resisting systems apparent in 
this lower level were two small 
walls, one brick and one concrete, 
toward the west end. 

The lower level columns were 
about 12 inches square, reinforced 
longitudinally with large (approx. 
#9) deformed bars and reinforced 
transversely with small (approx. 
#2) undeformed ties about 16" 
apart. This reinforcing pattern, 

• 

• 
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• typical in concrete columns in 
areas considered to be non-seismic, 
often leads to sudden failures in 
earthquakes. In fact, about three­
quarters of the lower-level 
columns failed due to shear crack­
ing, spalling, or buckling of lon­
gitudinal reinforcement, causing 
the east side of the building to set­
tle 6" to 12". 

Rankin Park Hospital 
Rankin Park Hospital, about 10 

kilometers from central Newcastle, 
was scheduled to open about six 
weeks into 1990. Damage to the 
hospital appeared to be entirely 
nonstructural, but will delay the 
opening by several months. Total 
damage was estimated at about 5% 
of the replacement cost of the 
building, although this estimate 
may be somewhat high. 

The hospital is a reinforced con­
crete-frame structure with concrete 
flat slab floors and an aluminum 

Block partitio1ls nt tlte 
Rank;" Park Hospital 
were severely cracked l1/ 

a chevroll pattem, due to 
colllleclioll of II/e illfill 
walls to the colli mils 
rather than 10 the beams. 

curtain wall system. The main 
wing is a long, narrow, four-story 
structure, approximately 260' x 
825'. It is eparated into five sec­
tions, each 165' long, with expan­
sion joints between the sections. 
For fire resistance, there are inte­
rior partitions of unreinforced con­
crete blocks. 

Many of the unreinforced con­
crete-block partitions were severe­
ly cracked in a chevron (inverted 
"V") pattern, rather than the typi­
cal "X" patterns, due to the connec-

tion of the infill walls to the 
columns and not to the beams. The 
damage was more severe on the 
upper levels, where an expansion 
joint was damaged. 

On the hospital's top floor, 
which is used for electrical and 
mechanical equipment, several of 
the air-conditioning units moved 
as much as II", damaging the duct­
ing and sheet-metal housing. 

Industrial Facil ities 
Newcastle is a highly industrial-

New Domestic Bolts ... 
At The Head 01 The Class! 

LSF-UNYTITE FASTENERS ARE: 
g MIU CERTIFIED g FULLY ASSEMpLt;II 

HIGHEST QUALITY AND TESTED 
DOMESTIC g AVAILABLE 

FOR INFORMATION CALL 1·800·782·4544 

LOBR Structural Fasteners. Inc. 

UNYTITE 
MOOl'rn Sled onstnlcllon March-Apnl 1m 17 



STEEL NEWS 

• Quake, Cont. r EARTHQUAKE CJ _ TORNADOES 
I2ZI ~ 

HURRICANES 

~-............ ...... ....... 
ized area, with major port installa­
tions, and steel, aluminum, fer­
tilizer, and coal processing 
facilities. In general, these facilities 
performed extremely well. That 
was to be expected from the low 
magnitude quake, and the fact that 
the predominate form of construc­
tion is steel frame. Among the 
facilities investigated were an oil 
terminal and storage facility, and a 
steel manufacturing plant. 

The oil terminal and storage 
facility, which contains 10 large 
fuel oil storage tanks and loading 
facilities, is located close to the 
epicenter. 

_u ....... _ .. _ ..... _ 

The terminal manager stated 
that the site was given a visual in­
spection after the quake. There was 
no damage to either the pipeline, 
the tanks or any of the equipment. 

There was minor structural 
damage to a maintenance building, 
which had an unreinforced mason­
ry wall pull away from the steel 
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- - - -

frame. There was also cvidence of 
motion at various locations along 
the above-ground piping. How­
ever, there was no evidence of base 
movement. 

The steel manufacturing plant . 
produces rod and bar products and 

, is capable of producing 1.8 million 
tons of steel per year. Located ap­
proximately 5 kilometers from the 
epicenter, it has been in operation 
since 1915. 

The plant sustained only minor 
structural damage, largely to the 
roof structure of one building and 
to several ancillary buildings. 0 

misalignment of the machinery 
was found. The on ly major prob­
lem was the loss of power, which 
was restored within four hours. 

Implications For U.S . 
Construction 

Like Newcastle, many parts of 
the United States have Significant 
seismic risk without adequate seis­
mic design of buildings and SlnlC­

lures. In addition to California, 
Hawaii and Alaska, areas of 
moderate to high risk include the 

, Seattle, Salt Lake ity, and Char­
leston Regions, as well as the Mis­
sissippi River Valley betwecn St. 
Louis and Memphis, a region that . 

Continued on page 23 
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RCSC Promotes Research 
On Structural Connections 

By John H. Bickford 

L ast year marked the 40th an­
niversary of a common ele­

ment in most steel structures: the 
ASTM A325 High Strength Bolt. 
During the past four decades, high 
strength bolts, both ASTM A325 
and A490, have been used on prac­
tically all steel structures with an 
outsta nding record of safety and 
economy. 

The Research Council on Struc­
tural Connections (RCSC), which 
was formed in 1947, wrote the first 
specification for the use of high 
strength A325 bolts in 1951. The 
council has continuously played 
the major role in the development, 
design, and implementation of all 
aspects of high strength bolting in 

• 

bridge and building construction. 
Funded by the American In­

stitute of Steel Construction 
(AlSC), American Iron and Steel 
Institute (AlSI), and the Canadian 
Insti tute of Steel Construction 
(CISC), the council supports and 
promotes research on structural 
connections, and prepares and 
publishes related standards and 
other documents. Membership in­
cludes steel fabricators and erec­
tors, fastener manufacturers, 
~ovemment organizations, trade 
associations, and researchers. 

One of the council's most im­
portant publications is the "Guide 
to Design Criteria For Bolted and 
Riveted joints", now in its second 
edition. The reference text, which 
was authored by G.L. Kulak, j.w. 
Fisher, and j.H.A. Struik, provides 
information on high strength bolt-

. ing as well as the research back­
ground to the council's specifica­
tion. A brochure included in this 
issue contains more information on 
the text and an order form. 

• 

Although the entire council only 
meets once a year, its research ac­
tivities are continuous. Recent 
stud ies have been sponsored, for 

example, on such subjects as the ac­
tual tension achieved in bolts in­
stalled by various tightening meth­
ods, bolts subject to tension and 
prying action, methods for testing 
the friction coefficients of paints 
and other coatings, stress corrosion 
cracking of structural bolts, and 
shear tab connection behavior. 

Today, two versions of the cur­
rent bolt specification are available: 
one based on load and resistance 
design (LRFD) and the other on al­
lowable stress design (ASD). 

The specification, which in­
cludes a comprehensive commen­
tary, which is available from AISC. 
It covers in detail the design as­
sembly and inspection of structural 
joints using either A325 or A490 
bolts. It specifies such things as: 
bolt hole dimensions; bolt strengths 
(shear, tension, etc.); the minimum 
tension, if required; and the four al­
ternative methods for controlling 
bolt tension during assembly. It 
also permits the use of bolts in­
stalled to a snug-tight condition. 

In addition to the guide and 
specification, the RCSC also has 
published a series of bulletins on 
current information about struc­
tural bolting. For example, one bul­
letin on the inspection and han­
dling of high strength bolts was 
issued beca use of recent concerns 
about sub-standard or "counter­
feit" bolts. Another deals with a 
variety of bolting factors meriting 
special attention from the engineer I 
of record. An RSCC bulletin has 
been prepared for purchaSing 
agents and is expected to be pub­
lished soon. The bulletins, guide, 
and specification are available from 
the AlSC. For more information, 
contact: AlSC Publications, One 
East Wacker Dr., Suite 3100, 
Chicago, IL 606O1-200l. 

/0/111 H. Bickford is a vice president 
with the Raymond Engineering Co. in 
Middletown , Conn. D 
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• On-screen drawing pad 
• Generation of A Sl wind load 
• Dead load and live load 
• Momenl releases 
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COMPUTER-AIDED DESIGN 

• Easy to use design cycle 
• ANSI load combination. 
• Lmeral support conditions 
• AISC/ASD code check 
• Program suggesls alternale members 
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Invitation/Cali for Papers 
The 1991 National Steel Cons1ruction 

Contarence wli be held at the Sheraton­
Washingm HoIeI, WasIWlgton, D.C., JlJl8 5· 
8, 1991. ~ will ildude strucII.raI 
engill8ell, fabtlcators, erectors, educators 
and researchers. Pol8ntlal authors may sub­
mit absIracts of papers on design, fabrication 
and erection of sl8el structures for buildings 
and brfdges. 

Topic. of par1Icufar Inl8rest Include: 
Practical application of tesearch; 
Advances In s1eeI btfdge design and oon-

strucUon; 
Composil8 members and frames; 
Buildings designed by LRFD; 
Heavy framing oomectIons; 
SIaeHramed high.fise residential buDd· 

logs; 
Partially restrained oonnections and 

~ames; 

Eoonomlcal fabrication and erection prac. 
tice; 

Qualily iISSIIaIlC8 and OOI1tro1 ; 
Case studies of !rique projects; 
Computer-alded design and detaiing; 

Case studies of unique projects; 
Computer-aided design and detailing; 
Malerial oonsideralions 
Fie Prol8Ction; 
Coatings and mal8rial pleparatlon; 
Structural systems. 

Guidelines 
for Abstract Proposals 
Abn'acts for papers must be submill8d 

before Sepl8mber IS, 1990. 
Abn'ects should be approximately 250 

words In length, and submitted on a separal8 
sheel of 8 W x II' wtite paper attached ID 
this form. 

Authors will be Infonned of the Organizing 
Commitlae's decisions by November IS, 
1990. Successful authors must submn their 
ftnaJ manuscripts for publication In the official 
1991 Conference Proceedings by March 15. 

Registration fees for the Conference will 
be waived ONLY for the Primary Author 
plesenting a paper. 

20 Modt.'rn Steel Con.,trucho n I March-ApnlllNl) 

Preparation of Flna 
Paper • 

Fflal ~ts for publication In the of· 
fIciaI 1991 Conference Prooeedings are ex· 
pected ID be approxmalllly 20 pages in 
length. Copy (including photographs) muS1 
be camera-l88dy. Complele Instructions Wll 
be fOtWarded to authors upon aooeptnace 01 
Abn'act Proposals. 

Poster Session 
Papers not aooepted for plesentation al 

the Conference may, at the Autho(s ex· 
pense, be presented at the Conference 
Poster Session. Guidelines for the Poster 
Session will be provided upon request. 

ReILm yo<.r AbIITa<:1 wflil !hit SI.tI>mUIon 
Form belonl Sspl8mber 15, IIH10 10: 
American Inltltute of StNI 

Collltructton, Inc. 
One wI Wick. DrI.I, Bullo '100, 
~, IL 10801·2001 

Alllnllon: Robert o. Ill..-
Phone: 312"~14IFu : 312-470-6401. 



STEEL NEWS 

• Education Series Focuses On ASO Manual 

A refresher course on steel 
building design for practic­

ing structural and civil engineers 
will be offered in more than 30 
cities during the first half of 1990. 

The seminar program, which 
visited 30 cities last year, is geared 
for use with the new Ninth Edition 
Manual of Steel Construction from 
the AlSC. 

The lectures cover the use of the 
newly created composite beam 
tables, beam load tables, small base 
plate analysis, shear tab connec­
tions, and, for the first time, semi­
rigid connection design. 

Also included are updated pro­
cedures on traditional steel design 
methods, such as beam load tables, 
small base plate analysis, moment 
connections, fatigue, and eccentric 
joints. The seminar also will cover 
the 1989 AlSC Specification, the 
rules of which have been reframed 

• 
into a chapter format following the 
LRFD logic to provide correlation 
between both Specifications. 

Seminars are scheduled in the 
following cities: 

Albany (March 2); Greenville 
(March 20-21); Boise (March 21); 
Salt Lake City (March 22); Las 
Vegas (March 24); San Francisco 
(March 26-27); Indianapolis (March 
26-27); Miami (March 28-29); 

Harrisburg (April 3); Pittsburgh 
(April 4-5); Springfield, lll . (April 
10); Memphis (April 10-11); Des 
Moines (April 11); Nashville (April 
16-17); Knoxville (April 18-19); 
Syracuse (April 23-24); Rochester 
(April 25); Raleigh (April 25-26); 
Buffalo (April 26); Charlotte (April 
3O-May 1); 

Norfolk (May 7-8); Richmond 
(May 9-10); San Juan (May 13); Ok­
lahoma City (May 21-22); and Al­
buquerque (May 23-24). 

To register, return the form at 
right, along with payment, to: 
AISC-ASD Lectures, P.O. Box 
806286, Chicago, IL 60680-4124. Or, 

• 
for more information, call (312) 
670-5422. 0 

OWl r-=-Allowable 
Stress Design 

In Steel 
REGISTRATION 

FORM 

Name 01 City 

Company name 

Street Address Only (no PO Box) 

CltyiStatelZip 

Company Contact 

List of Attendees 
lecture Lecture 

only and 
manual 

DO 
name 

DO 
name 

DO 
name 

DO 
name 

• 
• 
# 

# 

Date 

area code & phone number 

FEE SCHEDULE 

on-member $100 
Including manual $150 

AISC Member $ 70 
Including manual $115 

AISC ProfeSSIOnal Fee(s) 
Member Number EncloSOO 

$ 

$ 

$ 

S 

Total $ 

Mail this form with your check (Payable to Al ) or credit card 

I 
number to: AISC-ASD Lectures, P.O. Box 806286, hicago, IL 60680-4124 
or FAX 312-670-5403 

O Cardholder 
Visa o Mastercard Card # 

Signature 

Exp. Date 
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STEEL NEWS 

• T.R. Higgins Lecture 
Focuses On Earthquakes 

Get on top of it with 
SRATE-fABT TM 

- the 9alvanized system for 
fastening grating to structural 
steel without damage to 
galvanized surfaces. 

• N. 'pllll •• 
• N ••• "11. 
• T., ,,, •• "lIuU.I 
• filII, PI ..... ,.p PlIIt 

The greatest threat from 
earthquakes is for existing 

structures, according to the winner 
of this year's T.R. Higgins lec­
tureship Award. The award is 
presented annually by the AISC to 
an individual based on his publish­
ed work during the past five years. 

'1'he devastating Ms=7.1 Lorna 
Prieta earthquake of October 17, 
1989, has again reminded all of us 
that the U.S. has a serious 
earthquake problem. one that the 
growth of the population and in­
creased urbanization has markedly 
exacerbated," said Vitelmo V. 
Bertero, a professor of civil en­

Brruct-f8St,HC 20 Walnul SI SUlI.,01. gineerin~ at the University of 
Wellesley H"~. MA 02181 F", 61 7-431-79<0 Califorrua at Berkeley and director 

I ---~~~~~~~~~~~~W of the Earthquake Engineering Re-
f.. search Center. He is a nationally 

RISA·2D 
Rapid Interactive Structural Analysis 
• Spreadsheet InplIt 

• Steo! design 
• SheN walts 
• P~a effects 
• usc 88 lateral 

tofce cak:'s 
• Fast graphICS 

Here's what our users are saying: 
"We looked at 20 + frame analySIS programs and 
RISA·2D had the best combtnatm 01 featl.J(eS, ease 
01 use and pnce RISA·2D !SII'111Ie ootr progtam we 
have. but if 'S the only one we use .. 

- Ed rnece 
Jose I Guerra. Inc 
Austll'l. TexIs 

"You hive produCed an ercellent and Vf'I)' usetul 
~I Our compliments 10 /tie cheI'" 

- Milton AIpem. P E 
AIpem and Soifer Consuftmg Engmeers 
_ . New Yorlr 

"n.s If /tie ' 1·2·3 ' 0I"1g01OM'!I ptOgfIIIIs " 
- M.,. JoI<ersI 

FoteIIE1se..., E_. Inc 
San FranCISCO. CaIIIom .. 

For a FREE Demo, call: t (800) 332-7472 
17900 Sky Park Qrckl , &Oute 106 
Irvine, CA 92714 RlSA 
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recognized expert on seismic con­
struction and the recipient of the 
1990 Engineering News Record's 
Man of the Year Award. 

He presented a talk titled: 
"Earthquake Hazard Reduction: 
Implications Of Lessons Learned 
From Recent Earthquakes And Re­
search" at this year's National Steel 
Construction Conference in March. 
During the next 12 months, Bertero 
will present the lecture five times 
in various locations still to be an­
nounced. 

In his paper, Bertero discusses 
the nature of the earthquake prob­
lem and discusses methods of im­
proving earthquake-resistant con­
struction. 

According to Bertero, one of the 
most promising ways of develop­
ing efficient methods for improv­
ing earthquake-resistant construc­
tion is to predjct the response of 
structures to earthquake ground 
motions through an energy ap­
proach. "In this approach, it is 
recognized that the total energy 
inpu t can be resisted by the sum of 
the kinetic energy, the elastic strain 
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energy, and the energy diSSipated 
through plastic deformations, and 
the equivalent viscous damping." 
he said. 

"Although the advantages of 
controlling the seismic response of 
civil engineering structures by in­
creasing their capacity for dissipat-
ing energy through increased 
damping and plastic deformations 
have long been recognized, the ra­
tional application of this in practice 
has been more an exception than 
the rule," Bertero explained. "The 
UBC has only specified the seismic 
forces on the basis of the concept of 
ductility, through the use of a 
structural system factor Rw. How­
ever, the rationale for and 
reliability of the values recom­
mended for the Rw factor can be • 
questioned in view of recent re­
search results. The UBC recom­
mended values appear to be too 
high, particularly for short-period 
buildings which are designed to 
just satisfy the minimum strength 
required by the UBC provisions." 

Instead, Bertero proposes in his 
paper a more reliable method for 
estimating the values. The method 
considers Rw as the product of 
four different main contributions: 
the difference between yielding 
stren~h design methods and 
working stress design methods; the 
actual available strength of the 
structure that is designed in com­
pliance with code requirements; 
the reduction due to increase in 
equivalent viscous damping in the 
inelastic range wi th respect to the 
elastic response; and the reduction 
of the required elastic force d ue to 
the dissipation of energy as a con­
sequence of the ductility supplied 
to the structure. 

The entire text of Bertero's paper 
will be reprinted in an edition of • 
AlSC's Engineering Journal at a later 
date. 0 
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STEEL NEWS 

Quake, Cont. 
produced the largest seismic 
events ever to occu r in the U.s. 
(1811 and 1812). The New England 
and New York areas pose 
moderate seismic risks. 

Good seismic performance of a 
structure requires that seismic con­
siderations be incorporated from 
the beginning of the design 
process. These considerations in­
clude selection of materials, struc­
tural and framing layout, and 
detailing of the basic elements. 
Ductility in the lateral-force resist­
ing system is essential, unless the 
building is designed to withstand 
(real) seismic forces several times 
higher than code design forces. 

Design and detailing required to 
achieve adequate seismic perfor­
mance is generally lacking in the 
buildings in Newcastle, as it is in 
much of the U.s. Design for wind 
often produces comparable lateral 
forces, but without meeting duc­
tility requirements. This lack of 
ductility in eastern and central U.S. 
construction is the primary cause 
of the great seismic vulnerability of 
these areas. 

The Newcastle Earthquake 
demonstrated the consequences of 
ignoring even a limited seismic his­
tory. Although all of the 
earthquakes in that area have been 
moderate, the unreinforced mason­
ry that predominates was inade­
quate to resist even a short, 
moderate earthquake, albeit with a 
close epicenter. Even some modern 
structures proved unable to resist 
this moderate ea rthquake, because 
seismic concerns had not been in­
corporated into their design. 

This article is based 011 all on-site 
;,rVf!stigatio1l by a team of e1rgineers from 
EQE Ellgilleer;,'g, olle of tire world's 
leading earthquake ellgilleering firm s. 
Steplle'l K. Harris, S.£., is a senior project 
ellg;,reer with EQE's Sail Francisco office 
alld MichaelJ. Griffell , P.£. , is a prillcipal 
ellg;,reer with the firm 's Costa Mesa , 
Calif., office. D 

WEUNE SMARr BOIlS KNOW "PROPER 'lENS'ON!" 
A-325 or A-490 high strength bolts, 

Factory mill certification-traceab1e 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 
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Specification For: 

Architecturally Exposed Structural Steel • 
Adopted by the American Institute ofSteeJ Construction, Inc., August 25, 1960 

INTRODUCTION 
Exposed structural steel as a medium of architectural 

expression may require closer dimensio~al toleranc~ and 
smoother finished su rfaces than reqUIred for ordmary 
structural steel framing. This specification establishes 
standards for these requirements that reconcile finished ap­
pearance with construction costs. 

SECTION 1 SCOPE 
(a) This specification shall only apply to members 

specifica lly designated on the design drawings as 
"architecturally exposed structural steel" which shall 
be fabricated, handled and erected as duected m this 
specification, and except as noted below, in confo~m­
ity with the American Institute of Steel ConstructIOn 
Specification for the Design, Fabrication and Erection 
of Structural Steel for Buildings. Because these mem­
bers so designated arc subject to close inspection by 
the public, the fabrication tolerances in this specifica­
tion shall govern when such tolerances are in conflict 
with those of the AISC Specification. 

SECTION 2 MATERIAL 
(a) Material sha ll be the same as specified for 

Structural Steel by the AISC specification. 
(b) Permissible tolerances for out-of-square or out­

of-parallel, depth, width and symmetry of rolled 
shapes shall conform to ASTM Specification A6. 
Overall profile dimensions of built-up members shall 
be adequate to provide for the accumulated permIs­
sible overrun of the component parts. 

(c) The as-fabricated straightness tolerances of 
members shall not exceed one half of the standard 
camber and sweep tolerances in ASTM A6. 

SECTION 3 FABRICATION 
(a) Fabrication shall be performed with special 

care and necessary straightening to maintain the con­
dition of the material as described above. 

(b) Shop details shall show clearly the required 
fabrication tolerances. Erection plans and/or anchor 
bolt plans shall show the required tolerances for set­
ting embedded items. 

(c) All copes, mitres and butt cuts in surfaces ex­
posed to view shall be made with uniform gaps of 
1.8" if shown by the architect to be open joints, or in 
uniform contact if shown without gap. 

(d) Where the fit-up of adjacent members is such 
that permissible tolerances specified in Sections 2b 
and 2c may result in an unSightly joint, the architect 
shall specify on the design plans the tolerances re­
quired . These tolerances shall be maintained by spe­
cial attention in detailing the joint, or if necessary by 
refined fabrication techniques. 
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SECTION 4 WELDING 
(a) Fillet Welds 
Faces of welds exposed to view shall have as-welded 

surfaces that are reasonably smooth and uniform. No 
finishing or grinding shall be required except where 
clearances or fit of other items may so necessitate, or as 
specifically required by design drawings. 

(b) Butt and Plug Welds 
Faces of butt and plug welds exposed to view shall 

have as-welded surfaces that reasonably smooth and 
uniform and shall not project more than 1/16" above 
the surfaces joined. 0 finishing or grinding shall be re­
quired except where clearances or fit of other items 
may so necessitate, or as specifically required by design 
drawings. 

SECTION 5 PAINTING 
(a)Nter inspection and approval and before leaving 

the shop, all steelwork shall be cleaned by hand wire 
brushing, or by other means, elected by the fabricator, 
of loose mill scale, loose rust, accessible weld slag or 
flux deposit, dirt and other foreign matter. Oil and 
grease deposits shall be removed by solvent. 

(b) Nter cleaning all steelwork shall be given one • 
coat of shop paint applied thoroughly and evenly to 
dry surfaces, by brush, spray, roller coating, flow coat-
ing, or dipping, at the election of the fabricator. 

(c) Surfaces within two inches of any field weld loca­
tion shall be free of materials that would prevent 
proper welding or produce objectionable fumes while 
welding is being done. If shop painted, surfaces to be 
welded shall be wire brushed in the field before weld­
ing to reduce the paint film to a minimum. 

SECTION 6 ERECTION 
(a) The erector shall use special care in unloading, 

handling, and erecting the steel to avoid bending, twist­
ing, or otherwise distorting the steel members. The 
erector shall handle the material in such a way as to 
minimize the damage to shop coat of paint. 

(b) The erector shall plan and execute the erection in 
such a way that the close fit and neat appearance of the 
joints and the structure as a whole will not be impaired. 

(c) If temporary braces or erection clips are 
employed, care shall be taken to avoid any unsightli­
ness upon removal. Tack welds shall be ground smooth 
and holes shall be filled with weld metal or body solder 
and smoothed by grinding or filing. 

SECTION 7 INSPECTION 
(a) The architect shall inspect the steel at the point of • 

fabrication prior to shipment. 





STEEL AS ARCHITECTURE 

Operative Opposites 
Using steel within the traditional geometry of Gothic 
design created a dramatically airy structure 

At IIigill , Fay 'olles' 
majestic Cooper Chapel in 
Bella Vista , Ark., is lit with 
a series of IIplights . TIle 
lights (Si'/! de/ail Oil opposite 
page) are covered with a 
sleel grill thaJ crrales all 
iuffresting pattent on tlrt! 
steel members overhead. The 
same patient is repeated in 
the walkway lights olltside 
the chapel. 

• 

• 

Dllrillg the day, gazillg 
lip at ti,e chapel's ceiliug 
creates tire iIIusimr of a huge 
sta;,red-glass wiudow, as the 
(lTd.ed curved co/u"",s 
h,/ersecl and fe-intersect 
across the windows Qfld 
skylight r""",lillg flashes of 
bille sky(0PllOSite). 
PI.otography by Timothy • 
Hllrsley, Tile Arkallsas 
Office. 
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By applying the principle of 
"operative opposites" to Goth­

ic design, E. Fay jones, FAIA, of 
Fay jones & Maurice jennings Ar­
chitects, Fayetteville, Ark., suc­
ceeded in creating a stunning land­
mark in a most unlikely location. 

jones, the winner of the pres­
tigious 1990 American Institute of 
Architects Gold Meda l Award, in­
verted the heavy stone design of 
traditional Gothic architecture and 
created a spiderweb-like steel 
structure for Cooper Chapel in 
Bella Vista, Ark. 

"I wanted something light and 
delicate for the braCing of the 
building," jones said. ''There's a 
reference to Gothk architecture in 
the characteristic geometry of the 
building, but we wanted a web 
shape. Steel, being very strong, 
could produce a thinner structure 
than could wood." 

jones has often referred to classi­
cal architecture in his projects. 
''There's a design approach on a 
number of my projects where I've 
taken various historical styles and 
expressed them in different 
materials," he explained. "Gothic 
architecture is usually stone-an 
oppressive, compressive material. 
Here we switched to something 
light and delicate-steel. 

A New Interpretation 
''There's a nothingness where 

the stone was, and instead an ex­
pression in the jOint areas," jones 
continued. "The joints in the stone 
are the non-material, but here, the 
steel is where the joints were. Thus, 
an operative opposite. We made 
reference to classical architecture, 
but because of the nature of a dif­
ferent material, it's a different ex­
pression." 
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The chapel is situated only a 
few hundred feet from a nearby 
highway and shopping center. But 
because of its strategic placement 
behind a wooded hill overlooking 
a small lake, the sounds and sights 
of modern civilization are almost 
non-existent by the time a visitor 
reaches the chapel. 

The 24' -wide by 84' -long chapel 
is clad in glass and wood , and the 
structure is almost completely ex­
posed. There are three wooden 
frames on each end, and nine 
structural steel webs in between. 
The steel members have two small 
channels, and where the members 
are connected, a flat X appears. 

"The channels are cut to specific 
lengths, and in each steel web 
there is a slightly different angle of 
connection:' jones explained. The 
top part of the steel bents are lock­
ed into wood rafters, and the ceil­
ing is screwed to the rafters. " It 
looks like the steel runs right into a 
slot between the wooden mem­
bers:' jones pointed out. 

Engineering Background 
jones, who studied civil en­

gineering for three years before 
switching into architecture, acted 
as the structural engineer for the 
project. Contractor was LaBounty 
Construction Co. 

The chapel rests on two low 
stone walls, which in turn are sup­
ported by concrete footings . The 
heating and air conditioning is 
pumped through concealed hol­
low boxes in the stone floor, and 
the return air ducts are concea led 
under the sound cabinets on the 
podium. 

On the roof- it's 54' to the 
chapel's peak- is a large skylight 
extending almost the entire length 
of the chapel, which brings in even 
more light and creates a stained­
glass window effect when the blue 
sky is viewed through the lat­
ticework of steel members. 

"The side walls are glass and 
there's a ridged skylight above," 
jones s.1id. "In creating a path to 

STEEL AS ARCHITECTURE 

the sky, there's an everchanging 
amount of light, and it has a 
decorative quality as it plays over 
the structural members. It's a con­
stantly changing shadow pattern." 

Further shadows are cast by the 
nuts and bolts evenly placed on the 
steel members. Even at night, light­
ing plays a key role. "We situated 
Sidelights on each side of the steel 
webs on both sides of the chapel 
and along the path outside the 
chapeI;' jones said . overing the 
uplights are decorative ~teel griUs 
that reflect the lights and create in­
triguing patterns on the stcel mem­
bers overhead. 0 
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• 

Usillg steel allowed /Olles to Opell lip 
tire chapel to allow a large alllo/lllt of 
"atum/light to enter, 111 addition, the 
glass walls /telp to "bri"g" IInture i"to 
the chapel. 

• 

• 

• 



• 

• 

• 

Stronger, 
Faster 
Construction 
with Nelson 
Stud Welding 
Because of Inherent advantages, Nelson 
stud welding has become the standard In 
many fastemng applications In mdustrial 
and commercial bUlldmgs, bridges, power 
generating structures, military structures 
and rehabilitation. 

Nelson studs hterally anchor other 
members to the baSic framework of 
structures. This design makes for 
maximum strength since the welds are 
actually stronger than the base metal. 

Since stud welding IS at least three or four 
times faster than hand welding, It 
Impressively reduces total man hours on a 
lob. At the same ume stud welding does 
away With all the problems associated 
with holes In structural 
members- weakening the main frame, 
seahng holes to prevent leakage, etc. 

All these factors inevitably add up to lower 
In-place anchoring costs In some types of 
construction, most notably composite, 
further savings result from the use of 
lighter and less costly beams that also 
reduce bUilding height and weight 

Call us toll free at 1.800.321.2005 and ask 
for our deSign literature, samples or 
application englneenng assistance or 
write to ; 

TRW Nelson Stud Welding D,vIS,on 
7900 West Ridge Road 
ElYria, DH 44Il36·21l19 

International: 
England · France · Japan · Korea 
West Germany · Australia 

l1!W Nelson Stud Welding Oivisi ... 
ContrOls & F~ GIoop 

JlIW lilt ,. IlIW 'I'" ~ . ....... "'." tI TRW loot 

Applications 

c...,o.itti allilth. Sheaf connector studs 
welded to Ihe beam or through a permanem 
form 51eel deck result In Increased lIVe load 
capacltV As much as 20" tess steel may be 
used and shallower floor seCbons reducI 
bUlldmg height 

tooc .... Ancllori.. Stud welded h .. ded 
concrete anchors dehver specified IXIII tenltOn 
and shear strength values and Cln blapplted 
up to thrll bmll f.ster than hand welded 
.nchonng devlCls OIher .ctvamagllinciud. 
much higher .".Id potnts, ehmlnatlOn of coldy 
set-up lJm. tor sheanng and bending. scronger 
welds, reduced matln.1 handhng and no 
dlstonlon 

~ - Becausl of their known 
v.lues. anchor studs can bl used '" 
ItInd.rdtlld designs for such connlCUOnl1S 
be.tlng pl. II. for belms Ind tits. shelr uys 
for tits. column b.llpll1lS .• nd y.r.ous other ._d_._ .... lnthne 
.ppliClbOftI. stud wtidtng rlduCII COlt per 
plitl. ensur .. conSlstlntty high wekJ qu.lllY. 
tr ... clrtlfied weld.rs lor othlr lobs. IlImlnalll 
long 'lid bme .nd storage problems 

(. '11 ....... -
Shll' connectors 
pt'ovtde .quII sh .. , In 
III d"ecttonl. ellmln'te 
dillonion that might 
'esult from hand 
welding and permit 
mor.IIUd.Clory 
complcbOn of conerltl 
.round me connectors 

"'.111 , - Bndge retrofttbno usually IRVOfves 
removmg the old concrete and r.pl'Clng It wrth 
new concrete tlld to the beam WIth stud weldlCl 
shear connectors 
Applymg new faCia and mt.nor retrofmmg of old 
bUildings requlnng ,"518I1atlon of new electrlcl' 
fixtures, sprinklers and plpmg Cln b. ICCom· 
phshed by weld ing threaded studs to structur.1 
members 

1_lotittoIUItIiIIt - Stud welded flltoner. 
secure all types of mlulltlon mltl,..lln III 
density rlnges flltlr, '1IIer. more IconomeclUy 
and bettlr thin Iny other mtlhodl 

E~""IC".iClI - Thrlldld studs .nd I 
Ylnety of stud configurations .re ulld to fllten 
canehill d.mps, hghtmg ftxtures. oudet boxes. 
spnnkJer svst.ms. c.blt runSlnd Plptng fill: 
polfbvll1llchmlnt IS 'ChllvH Wfthout holes 
or cOldy cllmplnG devwcII 

omlr COlt UYtrtg conllJUCtJon .ppbclbOnI ar. 
IICUrtnQ concrete ~ .nd umber Ihonng. 
wood nl,llrs, cranl and gutde rills, 1'1tJnG. 
rel.ctory .nd weir rlSlstlnt m.tl"lls 
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EEL JOISIS HELPED 
N (ENTER. 

The Colorado Convention Center in Denver serves 
as a classic example of a fast, economical structural 
system using Vulcraft joists and joist girders. 

The two-story Center 
is a nine hundred thou~ 
sand square foot fast track 
job with a tight budget. 

The design and con~ 
struction schedule was 
two years, instead of the 
usual four for a project of 
this nature. ~_m ... ,q",'J.1loneandl(1'd..;> 

And that's where Vulcraft came in. The struc~ 
tural engineer knew from experience that our joists 
are strong, yet lightweight for easy handling. And he 
knew that the joists connect to each other and to 
the columns simply and quickly. 

He knew something else too. He knew that we 
deliver what we promise, when we promise it. And 
that was critically important, because there was no 
space at the site for a large inventory of joists. 

And true to our reputation, the joists arrived in 
proper quantity and size on the dates we promised 
them. So too did the 514 tons of steel deck we 
delivered. 

So if you have a fast track job, or one on a normal 
schedule, we're here to help you get it done. And 
whatever your needs, you can count on us to go the 
extra mile. Contact your nearest Vulcraft plant or 
take a look at Sweet's 05100NUL WI£RAFT 
and 05300NUL product review. ADI,_"N",",~ 
PO Box 637 B.,.Ioam a" UT 84~ aJII7J4-!U33 •• po Box F-~ FIo.ma. SC 29502 81V662.QJ81. PO Box 169. Fc.r 
/lryn<. ALJ5%7W1ll45-246O;·PO Box 186, c;"".Iand. IT 7}844 409I687-466}.·PO Box 39. Nm#I<.N£68701 «J2/ 
644lOO\·POBox "ro. SLk<.1N 4678S2I9I337-54/1 ·Doi<Ma .......... """""'" Da~ F..r.J. and Compa"" 
G.nrnJl Connuaor HoosJ PheIp.I AI",,,,,,,,; AnIo.Im. C. W ""'"" and ~ Sm.oumI £""' .... Ma"nIM"",~ 
Sel fiJmallor Zlmmrnnan Sta-l lnc.; Sled Em;tOI' L.PR. MeraJ lArk Irwaller: Had«:u Meflli Drrk 
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High Design, Low Cost • 

Pict,,,ed above;s the mag"ificent Jacob K. Invits Convention 
center hI NeuJ York, which uses HSS to create Q memorable main 
haJJ to a mostly rwdergound cotrl.'cntio1l focililly. 0" the opposite 
page is the U,rited Airlines Terminal at O'Hare Airport i" 
Chicago, which recalls the glorious trahr stations of mr earlier age. 
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Architects love 
Hollow Structural 
Sections for their 
visual impact, 
and owners are 
developing an 
affection for their 
low cost 

From Helmut jahn's United Air-
lines Terminal to I.M . Pei's 

jacob javits Convention Center, 
many top deSigners have turned to 
Hollow Structural Sections (HSS) • 
to achieve their aesthetic goals. But 
in addition to providing visual 
drama, the use of HSS can also 
provide substantial cost savings 
for columns. 

Compared with open-profile 
structural steel (W-, M- and 5-
shapes, channels and angles), HSS 
can be less than half the weight for 
equivalent load-carrying capabil­
ities on columns. "The weight of 
an HSS column, a compression 
member, could be 40% to 45% of 
the weight of an open section," ex­
plained Frederick j . Palmer, P.E., 
director of the American Institute 
for Hollow Structural Sections, a 
trade group representing eight 
steel mills. 

Ideal For Columns 
"HSS works best for columns," 

said Lawrence Kloiber, president 
of Le jeune Company, a Min­
neapolis fabricator that manufac­
tures both HSS members and 
open-profile structural steel. "The 
unit price for raw material is sub- • 
stantially more expensive (for 
HSS), the material cost can be 25% 
higher, but the weight savings are 





about 45% to 50%." Savings of up 
to 20% can be realized, he said. 

There also are savings due to 
reduced shipping costs, Palmer 
said. "And because there are six 
surfaces on a wide flange member 
compared with four surfaces on a 
Hollow Structural Section, there is 
approximately 30% less surface 
area, which results in savings in 
painting and fire protection," he 
added . 

Currently, HSS accounts for only 
3% of all steel fabricated for build­
ings and bridges in the U.s. Over­
seas is a different story, though. In 
Europe, HSS accounts for 15%, and 
in japan, HSS represents 25% of the 
market, and is still growing, ac­
cording to Palmer. "The trend is 
continuing upwards," he ex­
plained. For HSS columns alone in 
japan, the estimates for last year 
range from SOO,OOO to SOO,OOO tons 
of steel. 

Use On The Upswing 
Palmer said he expects HSS use 

to increase in the U.S. for several 
reasons. "There's an increased 
awareness of the cost of construc­
tion. While most of the attention for 
HSS is focused on some large and 
glamourous projects, the real bread 
and butter structures are the ones 
that use HSS purely for 
economics-such as gasoline sta­
tions that are essentially a number 
of vertical columns with a canopy 
on top," he said. 

While Palmer insists that cost 
5<wings are the number one reason 
for specifying HSS, aesthetics also 
are playing a large role. "There's 
more use of exposed steel in struc­
tures, and that's a perfect use for 
HSS," Palmer said. 

And finally, for the first time 
there's a concerted effort by steel 
producers to promote HSS. In the 
past individual manufacturers have 
attempted to broaden HSS' share of 
the market. The formation of a new 
institute will aliow the funding of 
broad technical and promotional 
programs. 

While HSS is very efficient for 
long, slender columns, they aren't 
usually cost effective for beams. "I 
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-- , I .t .- -

wouldn't use them for beams, ex­
cept where they're exposed or in a 
food processing plant [where 
health codes require the elimina­
tion of ledges that could cause 
food contamination I", Kloiber said. 
"They' re not as efficient in bending 
as an open shape, and the connec­
tion cost is higher. They do work 
well for torsional problems, and 
they work well where an attractive 
appearance is necessary." 

Wide Range Of Sizes 
Most of the HSS used in con­

struction are produced in accord­
ance with ASTM ASOO, a carbon 
steel specification. They' re made in 
round, square and rectangular 
profiles with perimeters up to 64" 
and wall thicknesses from l /S" up 
to 5/S". Common sizes include 
squares from 2" through 16"; rec­
tangulars from 2" x 21/2" to 12" x 
20"; and rounds from 2" to 20" 
ou ter d ia meter. 

Specification A-SOO, grades A, B, 
and C, offer yield strengths up to 
50 ksi. Weathering steel grades 
comparable to A242 and A588, 
with enhanced atmospheric cor­
rosion resistance, also provide 
yield strengths of 50 ksi. HSS cor­
responding to ASTM A441 and 
A572, high strength low allow 
grades, offer yield strengths as 
high as 65 ksi. And filling the inte­
rior with concrete, for composite 

Hollow Structural Sections are used in 
a wide variety of structflres, slIcll as tile 
Rolfs Aquatic Cellter at Notre Dame;" 
Solltil Bend.lnd., desig/led by Ellerbe 
Beckel. 

action, can significantly increase 
column strength (see LRFD First 
Edition manual, pages 2-37 
through 2-45 and 4-103 thorugh 4-
l1S). 

Fabrication and erection of HSS 
is accomplished with standard 
welding procedures. 

Production of the structural 
steel tubing involves two basic se­
quences. First, coils of flat-rolled 
steel are uncoiled and the edges are 
trimmed, followed by precise slit­
ting and recoiling. In the second 
stage, a continuous process, the 
strip is passed through a series of 
consecutive rolls that gradually 
cold form it into a round shape. 
Electric resistance welding of the 
edges closes it into a round tube. 

If a square or rectangular con­
figuration is the goal, it proceeds 
through a series of reshaping rolls, 
and is finally cut to desired 
lengths. 

For more information on HSS, 
contact: Frederick j. Palmer, Direc­
tor, American Institute for Hollow 
Structural Sections, Suite 8, 929 Mc­
Laughlin Run Road, Pittsburgh, 
PA 15017. 0 
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New Excitement For 
Downtown Nashville 

As with many of America's 
downtowns, Nashville's 

urban core has been steadily 
losing its retailers. So when a 
new 180,OOO-sq.-ft. center was 
planned for downtown ash­
ville, the architects knew they 
needed a vibrant design. 

"We knew we needed some­
thing visually exciting to attract 
attention," said William D. 
Reynolds, ALA, a principal with 
Atlanta-based Smallwood, 
Reynolds, Stewart, Stewart & 
Associates, Inc., the project's ar­
chitect. "We wanted something 
that would attract people into 
the center, and once there, make 
it an exciting experience." 

The architect's solution was 
to create a huge barrel vault ex­
tending the full length of the 
center and to use exposed steel 
tubes in open area . "The mem­
bers are not only decorative, but 
also structurale, he added. The 
Hollow Structural Sections sup­
port both the barrel vault and a 
large arched window over the 
entrance. 

Visual Excitement 
"Aesthetics were the prime 

consideration," explained James 
Stephenson, PE, of the ashville 
office of Stanley D. Lindsey & 
Associates, the project's struc­
tural engineer. "Architecturally, 
the designers wanted to create 
an open-air effect. We could 
have done something similar 
with a lot of angles and a con­
ventional truss system, but this 
has a more eXCiting look and a 
similar cost," he said. 

The visual excitement over­
head also helps bring customers 

to the stores on the second and 
third level. "When you enter the 
structure, you automatically look 
up," Reynolds explained. 

Because the structure is exposed, 
Stephenson said that special care 
was taken in detailing the joints 
and how the different tubes come 
together. "And we needed to 
specify the proper welds for the 
tubes," he added. For this project, 
partial penetration welds were 
specified. 

A similar, though slightly more 
complex, system was designed for 
the 60' -square food court area. "Be-

Til. 
dranratic 
t!,,'rm.ce to 
Cllurell SI. 
Centre IS 

'relpmg 10 
bring new 
relalllir· lo 
duw1ltoUJ" 
Nasllville. 

cause of the shape, we had to 
design a two-way truss system 
over the food court." 

Fabricator for the project was 
Grace & Wylie. The steel tubes 
were bent by the Associated 
Piping and Engineering Co. 

Unusual Site 
Complicating the project was 

its unusual site. The center is 
built on top of three separate ex­
isting city parking garages, 
none of which were designed 
for future expansion. "We had 
to analyze each column, and 
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fortunately the foundation 
rested on rock," Stephenson 
said. Each existing 24" round 
column was encased in a new 
concrete column and converted 
into a 36" square column. "It 
sounds like a big change, but 
people don' t really notice the 
change in size," according to 
Stephenson. 

Clear Line Of Sight 
Extra reinforcing a1so was 

needed because the designers 
didn't want any columns in the 
central core area. "The entrance 
lines up with the State Capitol 
and the architects wanted a 
clear vision line in the entry 
court," Stephenson said. The 
cost for reinforcing the garages 
was $3 million. 

The holes for the anchor bolts 
were drilled before the base 
plates for attaching the steel 
structure of the new center to 
the concrete columns of the ex­
isting garages were fabricated. 
"Because of the large amount of 
steel reinforcing bars, each hole 
is in a slightly different location. 
Essentially, each base plate is 
custom made," Stephenson said. 
"The whole crux of this job was 
putting a lot of forethought into 
each aspect." 

Because of the reinforcing 
costs, it was essential to keep 
the structure as light as possible. 
"The need for a light structure 
was the overriding concern, and 
that automatically ruled out 
concrete." 

Instead, the perimeter of the 
new retail center is metal stud 
covered with an exterior insulat­
ing system. The floors are com­
posite, and the roof is a con­
tinuous beam and simple pUTlin 
system. And of course, the main 
core of the building is Hollow 
Structural Sections. "We evalu­
ated a bar joist scheme, but we 
had very long, 58' spans and 
composite gave us good resis­
tance to the human perception 
of vibration and motion." 0 

STEEL AS ARCHITECTURE 

36 I Modern Steel Construction I March·Aprill990 

Whell faced wilh the 
challenge of drnwillg 
customers back to 
dowIltoum Nashville, tlte 
designers of the 
180,000-"1 .-/1 . Church St . 
Centre responded wilh (l 

drama! ic l'ltlrreJ-l.'aulted 
roof. III nddi!iml to oc/j"g 
as a beacon to brillg people 
11110 the center, the 
dramatiC exposed steel 
shapes attracts the eye 
upwards and draws 
attetltiall to the stores OIl 

the upper levels. 
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• 
Design Aesthetics 

Require Steel Framing 
Masonry construction proved impractical to meet the 
owner's desire for an unobtrusive structure 

The outdoor din ing terrace at Canterbury place is shielded from the wind by a 
plexiglass pallel nt tached to a steel fra meuxJrk. The sleel trellis ;s tied i"lo the building 
frame all the fifl/. alld sixth floo rs to resist the willd forces. PllOtography by Lockroood 
Haehl 
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Architectural critics who com­
plain about extraneous and 

unrelated ornamentation should 
be pleased by Canterbu ry Place in 
Pittsburgh. While the steel trellises 
and entry canopy at the new elder­
ly housing facility clearly have a 
cosmetic purpose, they also relate 
back to the structure's steel frame. 

Canterbury Place is part of a 
large elderly-ca re complex that • 
provides both independent hous-
ing units and nursing home 
fa cilities, with the newest building 
housing 138 personal care resi-
dents and 59 nursing beds. The 
complex is located in lawren­
ceville, a mature working class 
neighborhood of Pittsburgh with 
predominantly masonry homes. 
Episcopal Elder Ca re Services Inc., 
the project's owner, insisted that 
the new structure fit in with the 
existing neighborhood as un­
obtrusively as possible. 

Minimize Visual Impact 
As a result, even though zoning 

permitted a massive construction 
envelope with a l ' horizontal to 4' 
vertical setback above 45' in 
height, the designers opted for 
much larger setbacks of 2' horizon­
tal to every l' vertical. "By zoning 
ord inance, we could have built al­
most straight up," explained Wil­
liam Heaton, AlA, project architect 
with The Design Alliance, Pit- • 
tsburgh. "But we wa nted to be 
good neighbors." 

While this created an attractive 



• 

• 
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design, it also created headaches 
for the structural engineers. "The 
setbacks don' t occur at the normal 
bay spacing, SO there was no way 
to introduce a bearing partition at 
that point," said Gilbert Kaufman, 
an engineer with Structural En­
gineering Corporation, Pittsburgh. 
In addition, each level features 
more than one setback. 

Underground Parking 
Another problem was caused 

by the need to construct beneath 
the new building a one-story park­
ing garage with a larger footprint 
than the new structure. "The now 
pattern of the parking area deter­
mined that load bearing masonry 
construction was not feasible," he 
said. Instead, a steel frame was 
used and a brick curtainwall was 
added to help weave the building 
into the fabric of the community. 

While the brick curtainwall fit 
in with the character of the com­
munity, the architects found it to 
be too "visually" heavy when used 
in a building of this size, despite 

Tile large selbacks. roil/billed wIlli Iht deeDralltN' exposed slcel, breaks lip ullllrrbury 
Plact's IWEt mass a"d a/loU's It to Mttfr meld with ti,e slirrou"dmg commmulllly. 
Exposed steel.s used i" {I variety of UJays Oil the proJect, including the prote 
rochert/en/rallce, trellised tI../Qlkway. upper 1t!'t1t!1 wind and Slwscreens, and for the 
slrel·framrd wi"dau.'5. 
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the numerous setbacks. To lighten 
the building's appearance and cre­
ate an airy, open look, the desig­
ners added a series of decorative 
steel trellises and a steel prote 
cochere/ entrance. In addition, they 
specified steel-framed windows. 

"We wanted a light and airy 
look, but also a sense of security," 
said Heaton. While not structural, 
the trellises do provide a sunscreen 
for the complex's elderly residents. 

Plexiglass Wind Screen 
And in addition to visually 

reducing the scale of the building, 
the decorative steel at the base of 
the building is reflective of the 
more functional steel on the upper 
floors. The roof of the fifth floor is 
used as an outdoor extension of the 
top floor dining room. The steel 
trellis in this area is attached to the 
building frame and is covered with 
a plexiglass screen to block the 
wind . "There's a lot of wind force 
and the bases of the larger columns 
are connected to the exposed trel­
lises," said Kaufman. "The connec­
tions are not visible, however, be­
cause they occur below the deck." 

The new building rests on cais­
sons, and the structural system util­
izes steel joists. The girders are 
mostly W24 x 55, while the 
columns were typically W12, with a 
variety of weights. The fabricator of 
the steel frame, not inelud ing the 
decorative elements, was Littell 
Steel Company. 

Complicated Stairway 
Connecting the new bui lding to 

the adjacent existing masonry 
building was, for the most part, 
straightforward and accomplished 
mainly with expansion joints. The 
only complication, however, was 
the stair tower between the build­
ings. "Where the new construction 
interfaces with the existing build­
ing. there's a stairway," Kaufman 
explained. "The original building at 
that end was three stories high, 
while the new structure was six 
stories plus a penthouse." Unfor­
tunately, poor soil conditions 
prevented the designers from simp-
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Iy adding four landings to the ex­
isting stair. "Doubling the load 
would have caused settlement and 
severe cracking." 

Instead, the stairways additional 
height was suspended from above. 
"There are four columns in the 
elevator area. We connected them 
with two big transfer trusses in the 
penthouse and suspended the 
stairway from the trusses," Kauf-

man said. 

Till's teel­
framed 1.l'111dows 
complemcllt tile 
wood stQlffi'Oy 0 11 

the IIItfrlOr. TIIl~ 
view ill to tI,r 
courtyard shows 
tlte steel terracc. 

Consultants on the project in­
eluded: Mirick, Pearson, Batcheler 
(associate architects for construc­
tion documentation); Structural 
Engineering Corporation (struc­
tural engineers); Jackson Seay As­
sociates (landscape architects); 
Thomas Moody Associates (mech­
anical engineers); and John Schade 
Associates (electrical engineers). 0 

YOUR SOL-SOLUTIONI 
User Friendly Computers 
and IDC now offer the 
Steel-Pac Turnkey 
solution to Structural 
Steel Detailing. 

• 

• The Steel-Pac is a unique system which can be 
tailor fitted to your company's needs. 

• Steel-Pac is based on the ARRlS CAD software. 
• Hardware and software are offered in one pack­

age customized to your budget and operations. 
• Operates on either Solbourne (Sun platform), 

Sun or '386 computers using SCO Xenix and 

ARRIS.~~. _ <_ ~ 
_~ __ ~r_~~ ____ __ 
Personal Computers & Peripherols 

User Friendly Computers 
1454 30th Sl. Boulder, CO 80301 (303) 444-M70 
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Waterfront 
Revitalization 

A new steel addition to an old warehouse in Pittsburgh's 
historic riverfront district allowed the developers to 
create needed office space 

By William Hartlep, AlA 

Preservation and expansion can 
go hand-in-hand , as evidenced 

by the recent transformation of the 
former Shields Rubber Co. 
Warehouse in Pittsburgh into a 
much larger office building. 

The warehouse was built in 1904 
along the Monongahela River in 
the now historic Firstside District. 
For most of the 18th century, the 
district was the center of 
Pittsburgh's riverboat trade. But 
when railroads began to dominate 
the transportation industry, First­
side fell into a long period of 
decline. 

Recently, though, the burgeon­
ing rehabilitation movement, com­
bined with many cities renewed in­
terest in waterfront areas, has led 
the Pittsburgh City Planning Com­
mission to begin efforts to revital­
ize the area. The project's de­
veloper, The Casto/Skilken Group, 
turned to L.D. Astorino & As­
sociates, Ltd., a Pittsburgh-based 
architectural and engineering firm, 
to create a plan to expand the 
building and convert it into office 
space while maintaining its turn­
of-the-century appearance. 

Eleven Story Addition 
The architect's plan for the 

renamed First & Market Building 
involved completely renovating 
the existing 56,OOO-sq.-ft., 10-story 
building, constructing an ll-story, 
28,845-sq.-ft. addition, and adding 
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an 11th story penthouse to the 
original building. 

Complicating the expansion, 
however, was the need to design a 
new light steel framing system that 
could match the floor heights and 
ceiling clearances of the old build­
ing-including an unusually wide 
35' on center bay spacing. In addi­
tion, the new wing was designed 
to match the proportions and 
masonry detailing of the existing 
warehouse. 

The old warehouse was a steel 
frame structure resting on wooden 
piles driven into bedrock. Exten­
sive testing revealed that the steel 
was ASTM A9 (circa 1903) with an 
allowable bending stress fb of 
16,000 psi. Although most of the 
original connections were riveted , 
some bolted joints also were dis­
covered. The old steel was tested 
for weld ability with positive 
results. 

L.D. Astorino's in-house struc­
tural engineer, Sherwin Man­
delblatt, designed the framing sys­
tem for the addition to match the 
floor heights and ceiling clearances 
of the existing space. 

The atypically wide bay spacing 
was accomplished through the use 
of one-way composite slabs 
equipped with shear studs for stiff­
ness. The new steel frame incor­
porated ASTM A36 beams and 
purlins, and A572 columns. 

Welded Connections 
Connections to the existing steel 

structure were made by welding 
clips onto the existing beams and 
columns and bolting on the new 
A36 beams through elongated 
holes using 3/4" high-strength 
bolts. All welds were visually and 
ultrasonically inspected following 
AWS DI.1 procedures. 

Column-splices at the roof to 
connect with the new eleventh 
floor and roof structure also had to 
be carefully designed . The existing 
columns were found to be com-

A 28,845-5I/.-ft. additioll was COllstruCted as part of the ",.m",t;oll of the form", 
Shields RubL1fr Co. Warehouse IIIto n modem office bllilding. The lise of a hghtwc.ght 
steel frame was L>SSfntiai to mald, the floor heigllts of the existltl.~ blllldm8 and to prot'lde 
till' df!Sired 35' on ct."ter bay spacIII8 . Construc/ion photography b.1I Fred P. K,."deNm ; 
finished photograpllY by Marm'en Wiklera. 
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posite sections, made up of multi­
ple arrangements of A9 zees and 
plates. Large new steel plates were 
bolted on, covering the tops of the 
existing columns. 

The new columns were clipped 
and welded, sometimes eccentri­
cally, to the steel plates. The 
hipped and gabled shape of the 
roof was accomplished by using 
small steel members in a simi lar 
manner as wood stick-framing. 

Two Hundred Tons Of Steel 
In all, more than 200 tons of 

steel were used in the addition. 
General contractor was Tedco Con­
struction Co., Pittsburgh, and steel 
fabricator was Lincoln Fabricating. 

For the roof deck and roofing, 
an Epic Metals Corp. steel system 
was chosen, incorporating the 
company's SL3x22 gauge struc­
tural decking with their preformed 
standing seam roofing panels 
sandwiching 2" of rigid polys­
tyrene insulation. The roofing 
panels were finished in a custom 
green copper-patina color. The 
five-gabled roof and ceiling recall 
the essence of the Beaux-Arts 
buildings surrounding the First & 
Market Building Site. 

ine balconies complete the 
south and east elevations. The bal­
conies are constructed of 14" ex­
posed rolled channels tied into the 
new and existing structures with 
moment connections and full 
penetration welds. The channels 
serve not only as the structural 
support but also as the architec­
tural fascia and the balcony railing 
base. 

Ten-Story Glass Entrance 
Exposed structural steel also ser­

ves as part of the architectural aes­
thetic in the arcade clerestory 
beams and in the intermediate sup­
ports for the 10-story glass entry 
portico. 

The First & Market Building's 
new structure rests on 14" diameter 
auger cast piles, clustered in 
groups of two to five and topped 
with concrete pile ca ps. Can­
tilevered grillage beams were 
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All 1 JIll -s tOry 
pelltirOIlSf labove) 
was added all top of 
tire forlller Shields 
Rllbber Co. 
Warehouse duritlg 

• 

its reee"t conversion • 
into office space. 

Visitors to the 
hllildill8 are greeted 
by a 10' sq. wrollght 
IrQII cartollche, set 
",side tire lO-story 
trumgular glass 
entrance portIco. 
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employed along the south proper­
ty line abutting an adjacent build­
ing to allow the new columns to be 
placed within 10" of the line. 

The grillage beams are made up 
of two A572 W33x188 wide flanges 
each. The beams, which are en­
cased in concrete, span over two 
pile caps to cantilever to the line. 

The structure is crucial to the 
area's revitalization effort due to 
its prime location at the Firstside 
Intersection, where two of the 
city's major axes meet. 

By moving its main entrance 
from its former location overlook­
ing the river to the corner of First 
Avenue and Market Street, the 
orientation of the building was 
turned to face the important inter­
section. A new 800-sq.-ft. brick and 
stone plaza in front of the entrance 
serves not only as a local 
foreground for the building, but 

FOR 
ALL 
YOUR 
STRUCTURAL 
FASTENER 
NEEDS 
SPECIFY 
ST. LOUIS! 

also satisfies the city's open space 
requirements. 

Visitors to the building are 
greeted by an extraordinary 10' sq. 
wrought iron cartouche, set inside 
the 10-story triangular glass 
entrance portico. 

Reminiscent of the works of 
Louis Sullivan, the cartouche sets 
the tone for a series of turn-of-the­
century statements throughout the 

building. In addition, the new 
wing features a 75' long two-story 
high exterior arcade detailed in 
herringbone and basket weave 
brick panels, and lighted with six 
period pendant light fixtures. Ex­
posed structural steel beams 14' 
above the sidewa lk provide a gas­
light-period flavor to the arcade. 

The building's main lobby adds 
to the 1900s Theme with its cof­
fered and period pressed metal 
ceilings, ebonized oak crown 
molding, base, and chair-rails, and 
brass-trimmed wall sconces. 

The building's unused 10-story 
lightwell was transformed into an 
ll-story skylighted atrium housing 
an art ga llery on the first floor ad­
jacent to the main lobby. 

Willialll Hart/ep, AlA, is vice presi­
dellt with L.D. Astorino & Associates, 
Ltd. 

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 capability 
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. LOUISI 

ST. LOUIS SCREW & BOLT COMPANY 
6900 N. Broadway • St. Louis, MO 63147 • 314/389-7500 Since 1887 

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

See us at #113 
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Steel Trusses Create 
Expansion Opportunity 

Replacing 22 
concrete 
columns with a 
series of steel 
trusses allowed 
Kansas City's 
convention 
center to capture 
88,000 sq. ft. of 
additional space 

Big is definitely better, at least 
when it comes to convention 

center design. But unfortunately 
for the owners of the H. Roe Bartle 
Convention Center in Kansas City, 
that discovery came 13 years too 
late. 

The center is built on a 1,700' ­
long site with a 43' slope. The 
upper floor houses the main con­
vention hall, while the smaller 
lower level contains kitchen/ 
dining and storage space. The 
medium-sized intermediate level 
was left vacant for future expan­
sion. 

Changing Needs 
During the early 19705, when 

the center was designed, the plan 
was to add small meeting rooms to 
the intermediate level when de­
mand warranted the addition. 
"Back then, small meeting rooms 
were in vogue," said Dwight 
Homer, a partner with Horner / 
Blessing Associates, the project's 
Kansas City-based architects (in as-

Twill 90' Warrell Trusses were erected 011 each side of a col"",,,/ille dumlS the 
removal of 22 large COllcrete CO/U"'" S. Till' trusses. tv/Itch worked ill pairs, ~ 1I1'1J()rted the 
u ilmgs 300 lb. IHIIt loads Oil crossbracmg mstalled betwren the two truSSl'S. Photography 
by PllOTOlecillllqllr 
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sociation with Seligson & As­
sociates). "Today, however, the 
demand is for larger rooms." 

The problem, though, was the 
22 30' -on-center concrete columns 
that supported the upper level con­
vention hall. The evenly-spaced 
columns severely limited the avail­
able room size. 

The solution was to develop a 
system of steel trusses that could 
support the ceilings 300 lb. live 
loads and that would enable the 
removal of the concrete columns 
without disrupting the convention 
activity in the upper hall. 

"The first thing we did was to 
put in new drilled shaft founda ­
tions to support new steel 
columns," explained Benjamin ). 
BiUer, P.E., the project engineer 
with Howard eedles Tammen & 
Bergendoff, Kansas City. The new 
columns reached to within 7' of the 
bottom of the waffle slab. 

The next step was to erect twin 
60' and 90' Warren Trusses on each 
side of the column lines. The trus­
ses converted three 30' spans into 
one 90' span, or two 30' spans into 
one 60' span. "The trusses worked 
in pairs, with a column 
sandwiched between," BiUer said. 
Crossbracing was installed on each 
end of the span to tie the two trus­
ses together. A flat hydraulic jack 
was placed on the chord of each 
truss, and the jacks were used to 
remove the load from the concrete 
columns. 

Load Completely Removed 
The contractor, Massman Con­

struction Co., then cut through the 
concrete columns slightly below 
grade level. It was crucial that 
there be zero load on the columns 
at that point, Biller explained, be­
cause otherwise the columns might 
have sprung out. 

n After the concrete was severed 
at the bottom, we took a steel A­
Frame, moved it around the 
column, and fastened it to the mid­
point of the column," Biller said. 
The A-Frame had a pivot point at 
the top of the "A" and a collar that 
fastened around the column. After 
the column was secured, the con-

tractor cut through the top of it. 
"We then took the column and 
rotated it in a vertical plane, pivot­
ing at the top of the A-Frame, to a 
horizontal position," Biller ex­
plained. The column was hill1g 
from the steel trusses on either side 
and the A-Frame was removed. 
finally, the column was lowered 
onto a flat truck and hauled off the 
site. 

After the concrete columns were 

removed, a steel diaphram (W33 x 
118) was installed between the two 
trusses. A steel pedestal-extend­
ing to within a few inches of the 
concrete waffle slab-was placed 
on the diaphram in the same posi­
tion as the old concrete column. 

Slight Upwards Deflection 
The jacks were raised to create a 

slight-less than 1 "-upwards 
deflection in the waffle slab, and 

Crossbracl/Ig (above) 
was iI/stalled Otl each fnd 
of the spa" to Ill' eaell pair 
of trusses togetller. 

Af'er tilt' COl/crete 
COIIlIll" ;s Sl"lJered at tile 
bottom, a steel A-Frame 
was {as telled to tile middle 
of It, and tile colu",,, ;s 
rotated to a horizotltal 
IIOSltioll ([e{t). 
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the space between the steel pedes­
tal and the slab was filled with 
non-shrink grout. Finally, the jacks 
were removed and the load was 
taken by the pedestals. "The 
reason for the upward deflection is 
that the steel trusses behave some­
what like springs," Biller ex­
plained. "We had to induce a slight 
upward deflection under the dead 
load so when the live load was ap-

plied, the waffle slab would deflect 
along with the steel trusses and the 
slab wouldn't be under stress." 

Before the trusses were de­
signed, the engineers performed a 
space frame analysis to take into 
account the two-way behavior of 
the slab in combination with the 
trusses. "When we put the load on 
the jacks, we had to know how 
much the slab would deflect." 
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The relatively low, 6'-6" height 
of the steel trusses was also a factor 
in the design of the structural sys­
tem due to the space's functional 
needs. "Audio-visual requirements 
today are such that high ceilings 
are needed to show slides and 
movies," Horner said. "After con­
struction, the 88,000 sq. ft. of con­
vention space added by the con­
version had 16' headroom." 

Cross Section At Diaphragm 

Cross Section At Foundation 

TIle floor plall of tile secolld floor rabovt 
left) shows tire /ocatioll of 'he colllm1ls 'hat 
were removed . 

At left is tile steel diapllragm/pedestal 
after ;'lslallalio1l between the trusses (a lS() 
see diagram at top). 
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:"fIhere are those who have seen 
'N 

the future. 

Announcin~ the arrival of STAAJ)· III / ISDS· Release 12. 
R~search En~in~crs. ha:; made the technolu~y of tomorrow 
availahlc to you today. 
Facilities commonly J\'ailahle in CA I) software can now he 
utilized to ,:!cncratt: 3D structural models mure rasiiy and 
efricicntly than c\'t~r before. I cw ~raphical interactive desiJ!n 
capahilitics.. alon).! with integrated analysis and design 
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I. n the analysis/design (mnt. I~clease 12 features an 
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and Ihe industry's hesl uSl'r's manual. makes 
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Wi/hin Ihe United States wll: 
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PRODUCTS 

Fasteners & Welding Products 

TRW Controls & Fasteners 

Friction welding used to require 
large, heavy, fixed equipment 

that minimized application pos­
sibilities. But new portable friction 
welders from TRW provide the op­
portunity to utilize friction weld­
ing in these previously unacces­
sible areas. 

Friction welding is a solid state 

welding process that makes use of 
the frictional heat generated at the 
rubbing surfaces to raise the 
temperature at the interface high 
enough to cause the two surfaces 
to be forged together under high 
pressure. Friction welding gives 
fine-grained forge welds with 
built-in rejection of surface con­
tamination from the weld zone and 
an absence of any fused (cast) 
materials. Since there is no liquid 
weld pool, certain defects are 
eliminated, including porosity, slag 
inclusion, heat cracking, quench 
cracking, consumable related im­
purity entrapment, and dilution. 

For more information, contact 
TRW Nelson Stud Welding 
Division, 7900 Ridge Road, Elyria, 
OH 44036 (216) 329-0400. 

Nucor Fastener 

The company's products in­
clude grade 2, 5 and 8 hex 

head cap screws and A325 and 
A490 structural bolts and nuts. 
Nucor makes cold-formed 
products in diameters from W' 
through 1 W', and lengths from \>2" 
through 10". In addition, Nucor 
produces hot-forged bolts in 
diameters from 4>4" through 2\>2" 
in lengths up to 22". Due to 
automated opeartions, extensive 
use of robotics and employee in­
centives, the company claims to 
have met its goal of being the 
lowest cost manufacturer of stand­
ard commercial fasteners in the in­
dustry. For more information, con­
tract Nucor Fastener, P.O. Box 
6100, St. Joe, IN 46785 (219) 337-
5611. 

-

.JOBBER II 
"u I'<#( Hf ~ ",uU"'H'I ''''''''I '.''<C. l .. ,( ... ,ot 10/1 
.. 1T .. otC .......... Q .... l .. 

, '~J ,. '5 JOBBER 0 -

FEET-INCH-SIXTEENTHS ENGINEERING 
CALCULATOR WITH DECIMAL & METRIC 

"The calculator that does it all " 

It will save you time, money & costly mistakes. 

If You Work With Dimensions- You Need 

" . ,. , 
~, -- ..... 

--:!,!o 5'0 001 §"'''' 'lil ''' •••••• 111 88 ~E1 ....... 
1110 151 •••••••• 
.00 •••••••• 

ACTUAL SIZE: 3'1." x 5'12" x 'I. " 

CALCULATOR THAT WORKS IN DIMENSIONS (FEET, INCHES & SIXTEENTHS) 

e USED BY THOUSANDS OF DETAILERS AND FABRICATING SHOPS. 

e EVEN YOUR FOREMEN, CREWLEADERS 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 TRIANG LES AND TRIG 
SOLUTIONS. 

e lt is the Best and Simplest to use of All Feet-Inch-Sixteenths Calculators. 

e lt 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. 

e ALMOST ANYONE CAN BE A MATHEMATICAL GENIUS. 
S89.95 Plus S3.00 Postage & Handling 

MONEY BACK GUARANTEE 

For more information or to order, call toll free 1-800-635-1339. 
J O BB E R IN STRUM E NTS C O. 
P.O. BOX 4112 
SEV IE RVILLE, T N 37864 

T N C USTOM ERS CALL (615) 4 28-6517 
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Pneutek Air/Safe 
Fastening System 

H eavy duty fastening into steel 
and concrete without pow­

der loads or booster of any kind is 
possible with Pneutek's Air/Safe 
Fastening System. The low velocity 
fastening tool features a tamper­
proof actuated drive system that 
virtually eliminates the possibility 

of accidental misfiring. There is no 
loud noises, no sharp recoil, and no 
time lost for cleaning or oiling. In 
addition, the system has 20-fas­
tener repeating action that makes 
heavy duty fastening eight to 10 
times faster than other fastening 
methods. 

The system meets or exceeds all 
OSHA safety requirements, is fast 
to use, has a very low in-place fas­
tening cost compared to other fas­
tening systems, and has low-main­
tenance requirements. For more 
information, contact Pneutek, Inc., 
29 Flagstone Dr., Hudson, NH 
03051 (603) 883-1660. 

Struct-Fast, Inc. 

Several fastening systems from 
Struct-Fast are designed to fas­

ten to structural steel without 
welding or drilling. 

Grate-Fast is for fastening stand­
ard bar grating to steel. It works 
with grating bar spacing center 
dimensions from 11 /16 through 

~. 
, .C. B.O. Listed 

., d A325 and A490 
Full range of certlf/fete complement of 

bolts and camp 'ncluding "Tone" 
tools for installation, I TSW 60Le high 

tools and the nedwswivel head tool. 
spee , 

11 /2 and depths to 2" with one 
product. Longer screws are avail­
able for greater depth. 

Plasti-Grate-Fast is a look-alike 
version for fiberglass, stainless, or 
aluminum bar grating. It is nar­
rower to fit into the sma ller bar 
space opening common to bar grat­
ing of those materials. 

Floor-Fast is for fastening metal 
Aoor plate to structural steel. It 
functions like the quart r turn fas­
tener seen on electronic cabinetry. 
The holes in the plates are 
prepared in the shop and the fas­
teners are then installed on the 
plat either in the shop or on the 
site. 

Bea m-Fast is a series of bolt 
adapters for turning a standard A-
325 structura l bolt into a hook bolt 
for fastening secondary beams to 
the primary members without 
welding or drilling. 

For more information, contact 
Struct-Fast, Inc., 20 Walnut St., 
Suite 101, Wellesley llills, MA 
02181 (6 17) 235-6734. 

BRISTOl.: MACHINE COMPANY 
NEWEST OF 
FULL LINE 
OF LIGHT 
WEIGHT 
TOOLS 

Construction Fastener 
Systems Division 

630 E. Lambert Road. Brea, CA 92621 . 714-598-8601 
Fax 714-598-6493 



SAP90™ 
General Analysis 

& Design 

ETABS* 
Building Analysis 

& Design 

PRODUCTS 

J & M Turner, Inc. 

D irect Tension Indicators from J & M Turner assure correct tension­
ing of high-strength bolts. A high-strength bolted structural joint 

obtains its superior strength characteristics through friction on the con­
tact surfaces. If the bolts have not reached required tension, there is insuf­
ficient clamping force and the jOint is not up to specification. 

Unfortunately, calibrated torque wrenches do not assure the correct 
tension because the amount of work, or torque, required to properly ten-

• 

sion bolts is significantly affected by the condition of the threads. 
Likewise, installing a bolt by the "turn-of-the-nut" method depends on • 
guesswork because it depends on where the rotation is started and how 
it measured. 

The Direct Tension Indicator is a specially hardened washer with 
protrusions on one face. The DTI is usually placed under the bolt head, 
and the protrusions create a gap. As the bolt is tensioned , the clamping 
force flattens the protrusions, reducing the cap. Correct bolt tension is 
evaluated by observing the remaining gap. The advantage is both ac­
cu racy and consistency. 

For more information, contact J & M Turner, 1300 Industrial Blvd., 
Suite 110, Southampton, PA 18966 (215) 953-1118. 

ITW Buildex 

The TRAXX line of self-drilling 
fasteners includes a variety of 

5/15" and 3/8" hex washer head 
fasteners perfect for light to heavy 
gauge applications. The unique 
TRAXX point has sharp milled cut-

I ting edges for dependable, consis­
tent drilling and requires less end 
pressure during installation than 
other systems. A line of wood-to­
metal fasteners are available. 

Available on many of the fas­
teners and tappers is a SCOTS 300 
series stainless steel head. The 
SCOTS head will never rust, which 
provides maximum corrosion pro­
tection for long-life panels. 

For more information contact • 
ITW Buildex at (BOO) 323-0720. 
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Le Jeune Bolt Co. 

The Le Jeune Tension Control Bolting Syst ms combine a unique 
high-strength bolt design with a precision delayed-fracture ma terial 

and are manufactured under strict quality standards. Because tension I 
control is built into the bolts, installation and inspection costs are mini-

• 
mized . 

Advantages of the system include: meeting or exceeding ASTM re­
qui rements for a variety of bolts; providing positive tension control; al-

• 

lowing for visual inspection to insure proper installation and eliminate 
continuous torque testing; utilizing a non-impacting electric wrench that 
elimina tes the need for air compressors, minimizes installation fatigue, 
and reduces tool maintenance; shipping pre-assembled to eliminate on-
ite assembly. 

For more information, contact Le Jeune Bolt Co., 8330 West 220th St., 
Lakeville, M 55044 (612) 469-5521. 

Haydon Bolts 

The 125-year-old company 
manufactures anchor bolts, 

sag rods, swage bolts, U-bolts, and 
crane rail anchors. Sizes range 
from 1/ 2" to 4" diameters. 

In addition, Haydon Bolts has a 
complete line of A325, A490, and 
po itive ten ion shear bolts. Larger 
and longer lengths for custom ap­
plications can be forged up to 
21/2" diameter. Various grades of 
steel also are available, including 
A36, A588, A449, A193, A687, and 
A615 stainless. 

For more information, contact 
I laydon Bolts, Adams Ave. and 
Unity St., Philadelphia, PA 19124 
(215) 537-8700. 

Flexalloy, Inc. 

Flexa lloy recently announced 
that they are now fully ac­

credited by the American Associa­
tion of Labora tory Accreditation in 
the mecha nica l field of testi ng. 

urrent capabilities include the full 
range of mechanica l, performance, 
and dimensional testing and meas­
urements required for fastener 
products. The company has in­
stalled a computerized electronic 
gaging system that provides 
au tomated variable gaging of cri ti­
cal characteristics with a statistical 
analysis of the results. 

For more information, contact 
F1exalloy Inc., 26000 Richmond 
Road, Cleveland, 0 1-1 44146. 

filERTIA 

• Graph ical \todd ing 
• Fnllir £Iemenl Allal)SIS & l)eslWl 
- 1Ie11 Tr:ansfer (Thernu.l) 
• ~nemaucs & I» namir$ (\lcdl.uusm) 
• Structural l~ilUl (:USC:) 
- Sprm" Ot'Sil(Jt (AS\tt:.) 
• A\';albble on aU ~ and Macs 

MOO, Inc. 
Tel 180(VIH ·6Ui - f"-'( HI· 16Y"I66 

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 CONNECTIONS 

MOMENT CONNECTIONS 
SHEAR CONNECTIONS 
BOLTED AND WELDED 

EXTENSIVE DATA BASE OF SHAPES, 
MATERiAl PROPERTIES AND 

SPECIFICATION REOUIREMENTS 
INCLUDED 

FOR INFORMATION CALL OR WRITE TO: 

OMNITECH ASSOCIATES 
P.O. BOX 7581 

BERKElEY. CA lM707 
41s-.651-a321 J 

Modt.'rn ~tl't.'1 ((Ino,truchun M.Jrch-Apnl t99() S3 



The /Je$t Selling 
Civil/Structural Progrvn Since 19B7 

II ANALYSIS II 
• 20 ]0 frame Truss PIne Shell 
• SUlttC P·Della DynamtC RSA AnalySIs 
• ClPable of 1000', of IOtnu arid 100's of 

IO.JId cues 
• MOYln, load genentor 
• Interactive ,eometry. deflection. mode 

shape. plOts 
• IntenctlYe shur and moment diagram plOts 
• AIS' Ubnry induded 

U DESIGN II 
• Interactl'#fi '~IC mertU dnven design 
• Conunu04JS beam, sectIOn properues. 

frequency nlctltatlons 
• AISC code check and s.:unc lndudinl lRfD 
• ACI cobnn, bevn, (0000,. retal""'" W<lH deJlC" 
• [)eSll" details un be output to AUTOCAO 
• Excel~nt In report presenUlions 

USATISFACTION GUARANTEED' II 
'See our brochure: for details 
Supporu DOS OS2 operation syStems 

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

P.O. Bo. 1)26 
Fremont, CA 945]6·7]16 

(415) 795-0509 
Fax (41 5) 795-0911 

IFYOUR 
PRODUCTS 
AREAIMED 
AT STEEL 
CONSTRUCTION ... 

WE'REYOUR 
BEST ADVERTISING 
BUY. 

• We reach over 33,000 slruclural 
engineers, architects, contractors, 
erectors, developers and code 
officials 
... all specifically involved with steel! 

• 79% of ourreaders are involved in 
specifying for their companies. 

GET YOUR SHARE OF 
THE SALES ACTION! 

MODERN STEEL 
CONSTRUCTION 

Call Ene Nieman today at 
(70s) 679· 11 00 

PRODUCTS 

Erico Fastening Systems 

Stud welding is an arc welding process in which a fastener can be end­
joined to a metal workpIece instantaneously. It is a complete fasten­

ing system, using a wide variety of fasteners with literally hundreds of 
uses-each permanently installed by one man, working on one side of the 
workpiece, in less than one second. Erico offers two systems: a Capacitor 
Discharge Stud Welding system and an Arc Stud Welding system. 

Capacitor Discharge Stud Welding is generally used to weld smaller 
diameter fasteners to thin base metals. Since the entire weld cycle is com­
pleted in milliseconds, welds can be made without pronounced distor­
tion, bum-through or reverse side discoloration. 

Arc Stud Welding is generally used to weld large diameter fasteners to 
rougher and thicker base metals. Arc studs may be almost any shape, 
however, they must have one end of the fastener designed for Arc weld­
ing. Mild steel, stainless steel, and aluminum are applicable materials. 

Stud welding provides uniformity and repeatability, high production, 
accuracy, an attractive appearance, the elimination of secondary opera­
tions, and impressive weld strength, 

To receive a copy of Stlld We/dillg-A Firsl Look, contact Erico Fastening 
Systems,301 ew Albany Road, Moorestown, J 08057 (609) 235-6900. 

LOHR Structural Fasteners 

The firm has recently opened a new world class domestic manufactur-
ing plant to produce high-strength fasteners (A325 and A490) . .. 

LOHR's product line includes tension control, hex head and 2H nuts. Fora , 
more information, contact LOHR Structural Fasteners, P.O. Box 1387,~ 

I Humble, TX 77347 (713) 821-3509. 
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4It AISC 1990 ARCHITECTURAL AWARDS OF EXCELLENCE COMPETITION 

• 

COMPETITION RULES 

Eligibility 

I,J regllI8Ied architects practicing prolesslonally n the Unted 
SIaIH are ilYIIed ~ eoI8r steeI·framed bUkIngs 011hK design con­
IIruc:UId ~ n the United Slates (the 50 stales, District 01 
CoUnbia and all U.S. 1elTlt000s), and completed during calendar 
yellS 1987, 1988 and 1989. Each b\.idilg must have been 
dnig1ed,labrIcated and erecIed n the U.S. 

The structural Irame ol1he building rrust be steel, al· 
though ~ 18 not a requirement that the steel be exposed 
or a part 01 the archkectural expression. Buildings 01 all 
ClassHIca110ns ara eligible, wkh equal elT1lhasls given to 
all sizes and types In the judging. Older buildings which 
have undergone major reconstructlonlrehabllkation 
using steel as the major structural matertal also are 
eligible lor entry n they meet all other requirements 01 
this COrT'4l8tHlon. There Is no IImk to the number 01 
entrtes by any Individual or 1Irm. Buildings named as 
previous ME winners will not be eligible, except In the 
rehabU~atlon category. 

Method 01 Presentation 

Each entry should be submitted In an 8 ~ x II " 
binder containing transparent window sleeves lor dis· 
playing Inserts badI to back. The entry lorm Included In 
the brocrure rrust be easily removable, so that the Iden· 
t"icatlon 01 the entry can be concealed during Judging. 
All Information raquested on the entry lorm must be In· 
cluded. 

Awards 

Winners will be notHIed belore August 30, 1990. 
Public announcement 01 the winners will be made In the 
November/December Issue 01 Modem Steel Construc­
tion magazine. Award presentations will be made to the 
successful archkects' representative on the evening 01 
December 5, 1990, at the AISC Ninth Annual Awards 
Banquet In Chicago. local awards not presented at the 
banquet will be presented later to recognize owner, 
general contractor, structural steel labrlcator, structural 
engineer and erector as approprtate lor each winning 
structure. 

All entries will be retained by AISC lor publicity pur· 
poses. The use 01 any entry's submitted data, detail 
andlor photographs by AISC shall be unrestricted. 

Entry Requirements 

An entry must consist of an entry fonn, p/IoIDgntphs and 
descriptive data, all as deacribe4 below: 

Entry Form 

Entry Form must include the following: 
1. Name, location and completion dale of the building. 
2. Name, mailing address, telephone number and contact of 

the following: 
Mhirect 
General coottactor 
Steel erecur 

Photographs 

Struclllnll engineet 
Steel fabricator 
Owner 

1. 8" x 10" color prtnts should Include a minimum 01 
two exterior photographs, showing all prtnclpal exposed 
sides of the building or building group, several Interior 
photographs, any Innovative or outstanding applications 
01 steel that might not be evident In exterior 
photographs. Similar 35 M M color slides are helpful. 

2. Photographs (B & W or color) or 35 MM color 
slides 01 the building under construction and showing 
portions 01 the structural steellramlng are encouraged. 

3. All photographs should be 01 prolesslonal quality 
and must be previously cleared for use by AISC In 
pubilcHy and publicatlone. 

Descriptive Data 

Thelollowlng descriptive data Is required: 
I . An archttectural description 01 the owne(s require, 

ments, the design solution, the building's outstanding 
leatures and reasons lor using a structural steellrame. 

2. A site plan, a lloor plan and any details that amplify 
andlor clarify arcMectural description. 

All descriptivedala must be 00 8W x II " sheets. 

Deadline lor Submission 

Entries must be postmarked prior 10 Auguet 4, 1990 
and addressed to the Awards Committee, American In· 
stitute 01 Steel Construction, Inc., One East Wacker 
Drive, Suite 3100, Chlcago, ll60601 -2ool . 
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AISC 1990 ARCHITECTURAL AWARDS OF EXCELLENCE COMPETITION 

ENTRY FORM 

Entrydate: 

Name ofbulldrng : ________________ _ Completion date: 

Location: __________________ 'City, state, zip: _________________ _ 

Descriptive data: Attach separate sheets (see completion rules) 

No. of photographs enclosed: B&W ___ _ Color prints _ _ ___ _ 35 MM slides ____ _ 

Architectural Firm: 
Phone 

Address: 
Street City and Siale zop 

Person to Contact 

Structural Engineenng Fi rm: 
Phone 

Address: 
Slreel City and State Zop 

Person to Contact: ------------------------------------~c--------­TItle 
GeneralConlraCl tng Firm: ____________________ p.;;;;;;-___________________ _ 

PhOno 

Address: 
Street City and St.le Zop 

PersontoContacl: ____________________________ y;;;:-______ _ 
Tille 

Steel Fabncat lng Firm: 

Address: 

Person to Contact: 

Steel Erecting Firm 

Address: 

Street 

Street 

Phone 

City and State Zop 

Phone 

City and State Zop 

Person to Contact: -----------------------------------,""-C--------­Tille 

Owner: 
PllOne 

Address: 
Street City and Slale Zop 

Person to Contact: 

ThiS entry submitted by: 

Name: _________________________________ ~~-------
Tille 

Firm: 
Phone 

Addre~ : ___ _..~---------------"'~ ... ~------~~------SHeet CIty and State ZIP 

(Ack1ltIot1l. , entries may be submitted ()(I CopieS 01 thIS form , 
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PRODUCTS 

Superbolt, Inc. 

O ne of the industry's most 
common problems has been 

solved by the introduction of su­
perbolt torquenuts, which can be 
tightened to any desired pre-load 
by using ordinary hand tools. Ten­
sioning is accomplished by torque­
ing multiple bolts around the main 
thread, eliminating the need for 
hydraulic tighteners, sledge-ham­
mers, etc. 

For example, a hex nut would 
require 18,000 Ibft of torque to pre­
stress a 3" bolt to 70,000 psi. How­
ever, a superbolt torquenut re­
quires only 190 Ibft of torque on 
each of its jackbolts to create the 
sa me stress. 

To receive a catalog describing 
the company's complete line of 
multi-bolt tensioning devices, con­
tact superbolt, Inc., P.O. Box 683, 
Carnegie, PA 15106 (412) 279-1149. 

Weld Engineering Co. 

• Submerged arc welding has 
been improved with the intro­

duction of the IIAMX-25 Auto 

• 

Mixing Hopper by Weld Engineer­
ing. 

The product is a flux recovery 
separator/hopper used in conjunc­
tion with either the Mighty-Mac 
1500, 300 or 5000 flux vacuum sys­
tem. It automatically recovers un­
fused flux at the weld zone; mixes 
the desired ratio of recovered flux 
to new flux; deposits mixed flux to 
the welding nozzle; and keeps flux 
hea ted to 250° F. 

The HAMX-25 enables manufac­
turers with strict code require­
ments of using recovered flux 
mixed with a certain portion of 
new flux to mix, recover, heat and 
return flux to weld zone all in one 
step, therefore greatly reducing 
handling costs and increasing 
profi ta bili ty. 

For more infonnation, contact 
Weld Engineering 0., 6 Depot st., 
South Grafton, MA 01560 (508) 
839-9875. 

L-TEC Welding & Cutting 
Systems 

A new generation of stud weld­
ing equipment is now being 

offered by L-TEe. 
Featured is a full range of SCR­

controlled power supplies, from 
800 amps to 2,600 amps, along with 
the newest development, a port­
able, diesel-driven stud welding 
system. The power units are based 
on the closed loop principle in 
which consistent welding 
parameters are met, independently 
of commonly used cable lengths. 

L-TEC also offers a complete 
line of weld studs. 

For more information, contact L­
TEC Welding & Cutting Systems, 
P.O. Box F-6000, Florence, SC 29501 
(803) 669-4411. 

Welding Research Council 

Bulletin 0.345, Assessillg Frac­
tllre TOllglllless and Crackillg 

Slisceptability of Steel Weldmellts, 
reviews the domestic and foreign 
literature to determine, document, 
and evaluate: the parameters of 
welding that control weld-metal 
and HAZ cracking; tests for assess­
ing the susceptibility of structural 
steel to weld metal and HAZ crack­
ing; the parameters of welding that 
control HAZ toughness; and test 
for measuring the toughness of 
weld metal and HAZ. Purchase 
price is $35, including postage. 

Bu lletin No. 350, Desigll Criteria 
For Dissimilar Metal Welds, includes 
data on the metallography of dis­
similar metal welds, including a 
data base relating to the failures to 
service loads and an evaluation of 
improved filler metals and weld 
configurations. Co tis $35. 

Bulletin No. 351 contains three 
reports on research work per­
formed at the University of Kansas 
onCTOD and J-integral test studies 
of A36 steel. Cost is $40. 

For more information, contact 
Welding Research ouncil, United 
Engineering Center, 345 East 47th 
st., New York, Y 10017 (212) 705-
7956. 

JUST PUBLISHED! 
LRFD 
DESIGN MANUAL 

Design 
for the 21st Century 
in the 1990's 
• CompOSite Design-Steel 

Beams with Steel Deck 
• Example Problems 
• Quick Selection Charts 
• look-Up Charts 

LRFD Design Simplified 
Every Design Professional 
Should Have a Copyl 
Be Competitive. 

ORDER YOURS TODAY! 
r Send ~hecks~s;l~w-;;rld ;';;;;Y~-1 i orders, drafts In U.S. Currency. I 
I Quantity @$75.00 ea . I 
I Att New LRFD Design Manual I 
I for CompoSite Beams and I 
I Girders With Steel Deck I 
I US Currency Total I 
l Out ot USA Surcharge t5% : 
I Add on Airmail I 
IL TOTAL ENCLOSED J ----------------
STEEL DECK INSTITUTE 
PO Box9506-Canlon.0h1044711-(216)493-7886 
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Plated Decks-Plain or perforated 
Most complete line of deck products 
in 5/8" to 71f{' 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. 

"::all (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. 

De81er InquJnes InVIted 

EPIC0 

~ [ A r J 
Eleven Talbot Avenue. Rankin. PA 15104 

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

EPICMETAL BOOK 



·HI!sTAR~ 
A new generation 

of rolled beams 
and column shapes 

for economical 
steel construction. 

Once aga in, ARBED leads the 
Industry by featuring a trendsetting 
combination of mechanical, 
chemical and technolog ical 
properties: 

Inc. 

DIIIOVUOU or ITDL CONITR1JCTlON PRODUCTS. 

• HIGH YIELD STRENGTHS (up to 
65 KSI) . even for ultra·heavy 
sections. 

• OUTSTANDING TOUGHNESS 
PROPERTIES 

• EXTREMELY LOW CARBON 
EQUIVALENT - ensures excel­
lent weldabllity 

A NEW PROCESS_. OST. 

The secret Is In ARB ED's revolu­
tionary new in-line OST process. 

OTHER RECENT ARBED 
INNOVATIONS: 

ARBED·ROLLED 40 ", 44 ", and 
"TAILOR-MADE" (WTM) series ­
famous for high section moduli, 
great iateral bucking resistance, 
and big savings In fabrication 
costs and weights. These products 
are also available in the new 
HISTAR quality as Is our standard 
WF series and H BEARING PILES. 

NEW LITERATURE AVAILABLE 

Send now for complete data on all 
these ARBED products, contact 
Trade AABED. INC .• 825 Third 
Ave., New York, NY 10022. (212) 
486·9890, FAX 212-355-2159/2421. 
In Canada: TradeARBED Canada, 
Inc .. 3340 Malnway, Burlington. 
Ontario, Canada L7M lA7. 
(416) 335·5710, FAX 416·335-1292. 
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