


• 
I­

Standing Seam 
Roofing System 
A quick erecting standing seam 
roofing system with superior 
weather -tightness features. 

• Provides a fully floating roof 

to accommodate expansion 
and contraction. 

• Easy to install: 
No seaming tools, No battens, 
Snaps into place. 

• Solution for nationwide climactic conditions. 
• Minimal exposed fasteners penetrate the 

building envelope. 

• Excellent loading characteristics. 
• Carries UL 90 classification. 
• Available in long lengths (up to 60 ft.). 
• Contains factory applied sealant. 
• Suitable for new construction. 
• Adds value to retrofit structures. 
• Works at low slopes (min. '/4 in 12). 
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If an $1 ,800 base price seems 100 low for advanced 
finlle element analysis and deSign software, you can 
always spend ten times more on a compelltlVe pro­
gram But look what you 'll be missing 
.. The world 's most powertul and versatile 2-D and 

3-D desktop finite element analySiS system. 
.. Graphics capabilities only available In far more 

expensIVe programs 
.. SEDIT A state-of-the-art, interactive and menu­

driven preprocessor otfered by SCADA at no extra 
charge, and unlike anything attempled by any 
other FEA developer 

.. Plus the ability to add, for $1.000 more, either 
concrete or steel deSign capabilities including 
AISC 's latest Load ReSistance Factor DeSign 
(LRFD) Code 

AMERICAN COMPUTERS & ENGiNEERS 
11726 San VIcente BIV'd~ 501te 212, 

los Angeles, CA 9()()49 
Tel (213) 820·8998 Telex 493-0363 ACE til 

A GRAPHIC 
EXAMPLE 
OF WHAT 
SEPARAm 

J FROM 
PROGRAMS 
COSTING 
TENnMES 
AS MUCH. 

Taken as a whole, SCADA represents the hnest 
integrated deSign and analySiS software available 
today. SCADA's Integrated modular configuration 
makes It the only program that can grow Without any 
change to ItS architecture. Add flat -slab or shear-wall 
deSign - even buckling and nonlinear capabilities 
Whether you're a big organization deSigning some of 
today's largest structures, or a smaller firm With Sim­
pler reqUirements, you 'll find SCADA adapts easily to 
the projects at hand 

SCADA IS available exclUSively through American 
Computers & Engineers For a brochure delailing Ihe 
full scope of liS capablillies, Simply contact us allhe 
address below And prove 10 yourself Ihal a powertul 
engineering program needn'l come With an over­
powering price. 
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Innovative Engineering 

UNITED AIRLINES­
O'HARE 
Framed for Tomorrow 

by Charles H. Thornton, Udom Hungspruke, Robert P. DeScenza and Martin Wolf 

O 'Hare Airport In Chicago. already one 
of the world 's busiest airports, IS cur· 

rently undergoing a $1 .5·bllllon redevelop· 
ment program scheduled for completion In 
Ihe 1990s. The architectural centerpiece of 
this development IS the $450·mllllon Unot­
ed Airlines "Terminal for Tomorrow. " The 
two highlighting features 01 thiS extraordi­
nary prolect are the exposed steel structur­
a� systems supporting the roof at the 
1.730-ft long vaulted gate areas and the 
exposed steel folded plate roof trusses 
over the 120-1t x 810-ft column-free ticket­
ing pavilion areas. Phase I construction 
was completed In July 1987. with Phase II 
scheduled for completion In mld-1988. 

The Terminal I complex IS split Into two 
parallel sets of gates- Concourse Band 
C. The two are separated by 800 ft. Pas­
sengers enter the main ticketing pavilion , a 
column-free area 810 ft wide by 120 It 
deep. After passing security, they proceed 
to their assigned concourse. Passengers 
for Concourse S. located next to the main 
access roadway, proceed directly to their 
gate. Passengers for Concourse C must 
go through the 800-ft long , 300,000-sq. It 
underground passage and baggage han­
dling area connecting the tlNO concourses 
The 350-ft x 800-1t roof over the passage 
and baggage area, of post-tensioned con-
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Overall of mammoth United 
Airlines new Chicago terminal. 
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crete, supports loads from atrplane traffic 
to the two concourses Each concourse 
consists of long cOrridors with 40-ft high 
glass ceilings with gates and passenger 
hold rooms off to either Side of the main 
corndor 

Folded Truss Tlckellng Pavilion 
The column-free ticketing pavilion area IS 
one of the architectural highlights of the 
bUilding Located between Concourse B 
and the roadway, this area serves as the 
entrance to the bUilding Fifty-four exposed 
steel, folded-ptate trusses span t 2O-ft from 
the roadway to the Concourse B main Cor­
ridor The steet used In the trusses con­
formed to the follOWing ASTM specifica­
tions A500 Gr C modified for 50-ksl Yield 
strength, A61 B Gr la. A53 Gr B. A252 and 
A333, In addition, API Gr XL-52 with a 
minimum Yield strength of 50 kSI was used 
Each fold of the trusses IS t4 ft -4 I, In In 
depth (the maximum depth that can be 
shipped) and IS set at an angle of 37" from 
honzontal The trusses are shop-welded 
With BY.-In d,a pipe top and bottom 
chords and 6Y. -In dla pipe diagonals At 
the ndges, the top chords of adjacent 
trusses are spaced 5 ft apart At the val · 
teys. the bottom chords of adjacent trusses 
are spaced 2 ft -6 In apart 

A senes of B-In wlde-tlange members 
spaced at to-ft Intervals undulate up and • 
down dlfectly over the folded trusses In a 
dlfeclion perpendicular to the span of the 
trusses These WB members make the In­
d,v,duat ptanar trusses act as a folded 
plate system This combination of the lIex 
ural WB members and the ptanar trusses 
attowed for the components to easlty be 
IndIVIdually shipped to the site and erected 
as a uOil In addition, the we members 
Simplified the connections of the architec 
lUral cladding by prOViding a planar sur-
face The connections of the we members 
to the pipe trusses are all boiled con nee 
tlons to allow for simplicity of erection Two 
adjacent planar trusses and the we mem-
bers were assembled In the shape of an 
Inverted -V' at the opposite end of the site 
After the assembly was completed the 30-
ft Wide units were pulled on a wheeled ve-
hicle by a tractor V. -mlle and then lifted Into 
ptace. Each truss took about four hours to 
move and Install After the trusses were 
lifted Into place, the we members were 
connected to the adjacent Inverted truss 
with Simple bolted conneclions Honzontal 
shear plates were field-bolted to Insure that 
Wind loads could be transferred to loca-
tions With X-braCing • 

Unclad fokied-plar. trusses and struts 

MODERN STEEL CONSTRUCTION 
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Along the main elevated roadway parts 
of the folded plate trusses and their sup­
ports are exposed to the cold weather of 
Chlcago's winters As a result . these ele­
ments require speCIfiC toughness to Im­
prove their low temperature resistance to 
brlille fracture The profect speCIfications 
reqUIred thai sleef used In Ihese areas be 
Silicon-killed and fully fme-gralned A 
Charpy V-notch Impact value of 25 It Ibs at 
+ 40" F was required for base metals and 
a Charpy V-notch Impact value of 25 It Ibs 
at -20" F was required for weld metals 
used In these areas Special marking and 
Identification procedures were developed 
to control the traceability of thiS non-tYPical 
steel at critical locations 

Special consideration and analYSIS was 
required at both ends of the folded plate 
structure and at all of the Interior expansion 
fOlnts At these locations. under vertical 
loads. the outer bottom chords of the fold-

Y(8 strut al connectlOfl al 

adJ8Cef1r boItom chords 01 folded 

plate (lop, f) OraW/ng If) details 
WB strut and hon2onta/ shear 

plate connecllOflS. 
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_plate suppon delil,1 al end 
fold (aboYel V_ 01 two-co/umn 

cluster SUpporting folded-plate 
trusses at roadway ",de (ll 

Metal 
Building 

Bolts 
Salving the nation with 
the world's largest 
stock of A-325 Bolts 
IlIIIer one roof. 

We car ry a 
Ime 

01 bolls. and n"Is. 
lor ItIt blHklmg ',ade 

METAL BUILDING BOLTS CORPORATION 
I 91<111 HA.ZELHURST HOUSTON TEllAS 770<1113 

TELEPHONE 17131 <11161 -050:15 

Concou"", C vaults • 
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lhiulr to V/erendeel co/umn connection Concourse B (3-column cluster) Vault to Vierendeel column connection Concourse C (3-co1umn cJuster) 

FOLDED PLATE 
ROOF TRUSS 

'. 

6- DIA~ETER HOLE---{ 

Number 5 / 1987 

24' DEEP 
VAULT 

,+++,,--1-1/2- BATTEN 

1Y..__-4'-'-4--- 8 -5/8- DIA~ETER 
CDLU~NS 

ed plate system tend to spread apart; 
hence, the effectiveness of the folded plate 
system will be Impaired and the hOrizontal 
displacements too great Tie rods connect­
Ing the boHom chords are typically used to 
stabilize the exterior flanks' folded plates. 
However, the tie rod solullon at those iso­
lated locations creates an architectural 
appearance which IS aesthetically undeSir­
able The final stabilization scheme select­
ed at the two ends of the folded plate area 
consisted of installing columns 20 ft o.c 
along the edge and stiffening the wa 
beams on the edge segment. At the two 
expansion jOint locations the wa member 
size was Increased and a W6 tie was add­
ed two ft below the ridge 

Battened Columna 
The columns supporting the folded plate 
area are a'l'o-In. dla pipeS In clusters of 
from one to five The pipeS were clustered 
to simplify the support detail for the two 

Vauh 10 Vier8lldeel ccMJmn 
connectlOfl ., _plate 
intefS6Ction (4-oo1umn cluster) 
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STRUCTURAL DESIGN 
USING 

LarUS 1-2-3® + ENERCALCM 

Use LOT S 1-2-3' as )our personal WUcturallksigner Your S79S. 
26 progr.un " hbrary" supphc=s design & anal}~ls In sl~l. umber. 
retammg walls . concrelC , m~ry and can J)(rfonn ~rucruraJ 
anaJy\ls 
FoRward !hmkmg engmccn will ~aJILC UllS sof~are I) REQUIRl:D 
MATl:RIAL In today"s competau\c desIgn offICe. and OUt nallon~ Ide 
USl:rs .1J"C 3\<wlable as Impanull references Rttcl\c our brochure or 
demorhlrallOfl packages by conlKtmg 

160 Ncoo.pon CCn\cr Om". Sullr 12' 
Newpor1 Beach. CA 92660 • {1WI no-ISM 

discrete bOllom chords The ctustered pipe 
columns were connected together with 12-
in. deep vertical ballen plates. A 6-ln. dla. 
hole, located at the center of each of the 
ballens, links the ticketing area architec­
turally to the vaulted comdor areas The 
ballens connect the IndiVidual pipe col­
umns together to create a Single V,eren­
deel column 

Stability and lateral Wind load resistance 
In the folded plate area IS accomplished by 
uSing exposed solid rods 4 In In diameter. 
These rods are connected to the columns 
with pins and clevises 

Concourse Band C Vaulted Corridors 
The second major architectural feature IS 
the welded steel vaulted arches that form 
the roofs of Concourses Band C. Since the 
structure is exposed- and becomes the 
architecture-strict attention to the con­
necllOn details was reqUired by the entire 
design team. The roof over both the com­
dar areas and the hold room areas are sky­
lit. The skylight glass is a ceramiC flItted 
panel with an opaque grid pallern to re­
duce glare. 

MOOERN STEEL CONSTRUCTtON 
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MCMnfJ Sidewalks "anspon passefll}6fS through underground comdQr Overhead 
kinetIC /lghling $Culplure-744 n /ong-<s synchrorued to background muSIC 
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Direct Tension Indicators 
Brock Rowley kllOWS a wise investment 
when hf' IttS II That's why he bought 
Amtncan 8ndgt Co .. tilt century old struc· 
tural stet) 81011'11 thai bUIlt 50mf oftht wOOd's 
tallest buikhngs and most ImprtUIYt bnd8t 
slrodurrs 

And ,hal'. why Brock supports "'" US< of 
Dirtd TensM)n Inchato" on 5lructuraJ 
stetl p...,.ru wn.11' hOSh clampll1!! fortt. 
art' crtlCll. such as high nSf bUlkhngs and 
brid~s B«auSf 1m, assure proptr bolt 
tenston Mry tUlle. there's no guesswork. 
Expensivt. LIlI(turalt and potenhally 
hazardous torque wrench insptdJOn is 
eliminated. OTis art al50 I W~ Invest· 
ment because they savt on Il\5pKtton costs 
Direct TenSion IndICAtors from J&M Throer. 
Inc. An exce llent IIlYulme:nl In quahty 
assurance 

Specify American· rNdt OlrtCI TtfWOn 
Indicators on )1)ur nut strodura) stHI 
projeCt. ASTM f95!J.8S For •• od<' i>!'.od< 
inspection cost cOmploson. or I copy or our 
rr.. Vldto.·"" o.""ndabl< Conn<dlon:' 
',mit 10 Jonathan Thmer. J&M Throer. Inc .. 
:m RI".nhou .. CO"'It. Bn '01. PA 19007 
or call 1·801)·525·7193 

d;) J" M Turner Inc. 
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The main support system for the corridor 
roof is a series of steel-vaulted arches 
spaced 30 ft o.c . The steel used for the 
vaulted girders conformed to ASTM A36. 
In Concourse B, the arches span 40 ft to 
form a 1, 730-ft long corrido, In Concourse 
C, the arches span 50 ft to form a 1,610-ft 
long corridor. The vaulted arches are shop­
fabricated in an I-shape cross section, with 
continuous welds between flanges and 
web. Because of the size of the vaults, two 
splices are required in each of Ihe girders. 
These splices are fully welded and ground 
so as not to detract from the architectural 
appearance. The 24-in. deep vault girders 
are perforated with 12-in. holes 24 in. o.c. 

To support the glass mullion system, 
purlins spaced 5 ft o.c . span between the 
vaulted girders. The purl ins are built-up 
members of a 8V.-1n. dia. pipe and a WT 4. 
The WT web is oriented perpendicular to 
the plane of the glass to improve the flex­
ural strength of the purlins. Parallel to the 
segmental planes of the glass, a series of 

1 %-in, dia, sag struts stiffens the pipe pur­
lins about their weak axis and transmits 
unsymmetrical loads through the structure. 
Cross-bracing members are placed inter­
mittently within the planes of the sag struts 
to stabilize laterally the vaulted arches. 
Five expansion joints were required in 
each concourse to reduce thermal expan­
sion movements. All of the pipe purlins 
were fitted with stainless steel pins and Lu­
brite Sleeve-type bushings at these loca­
tions. 

The vaulted arches are again supported 
on a series of clustered pipe columns simi­
lar to those at the folded-plate trusses, 
Each of the d ifferent support details was 
planned carefully both structuralty and 
aesthetically. The cluster columns support 
the vault creating an Impression that the 
vault is floating between columns. To make 
the wind frame an effective interface be­
tween the vault and Vlerendeel battened 
column, the connection was detailed as a 
moment connection. 

FREEGHTING 
INSTALLATIONS? ~------I I I 

I I 
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Almost. The Struct-Fast System can secure 
grating of all standard types and sizes to customary 
support steelwork with minimum installation labor. 
The process eliminates the traditional fastening 
methods of welding, drilling and tapping, or a labor 
intensive improvisation on the job site. 

Also available for fastening beam to beam and 
attaching checkered plate flooring. For more 
infonnation and technical data write or phone ... 

STRUCT-FAST INC. 
2Q WALNUT ST., SUITE 101 • WEUESlEY HIUS, MA 02181 

TEL (617) 235-6734 
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Both ends of each of the two cylindrical 
concourse roofs terminate with domes. 
The domes are created by gracefully ex­
tend ing and curving the p ipe purltns 
around the dome to form horizontal rings. • 
Sag struts located on verltcal great circles 
emanating from a central hub at the high 
point of the dome transmit vertical loads to 
the steel g"lIage supporting the dome at 
the lower root level. 

Conclusion 
Steel proved to be the mate"al of chOice 
for the United Airlines "Terminal lor Tomor­
row.' The fleXibility and aesthetic nature of 
steel combined to create an innovative and 
efficient structure Ihat forms the architec­
tural centerpiece for one of Ihe nation's 
busiesl airports 0 

Architects 
O'Hare ASSOCiates I Murphy/Jahn 
Chicago, Illi00IS 

and 

A Epsleln and Sons, Inc 
Chicago, 1111005 

Structural Engineer- Architecturally 
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Chicago. Ilhnois 

General Contractor 
Turner Construcllon Company 
Chicago, illinoiS 

Steel Fabricator 
Mosher Steel Company 
Houston, Texas 

Steel Erectors 
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Hi-Gate Erectors 
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Owner 
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Our Dew system 
gives maximum 
perionDaDce 
at a tractiOD 
01 the cost. 

Compudron IS the only 
computenzed structural 
detaumg and mformatIon 
system offenng both 
graphIc and batch mput 
to produce 

• Beams 
• Columns 
• Vertical Bracmg 
• Stall Stringers 

THE 

THE STEEL INFORMATION SYSTEM 

P. O. BOX 767596 • ROSWEll, GA 30076 • (404) 992'()()62 
lOll FREE 1-800-438·8587 (lONE) 303 

U1 
I 

• Erectlon Plans 
• Advance BIlls of 

Matenal 
• Flttlng Gather Sheets 
• Full SIze Thmplates 
• N G EqUIpment Data 
. AISC Connectlon 

DesIgn 

• Cost Codmg 
• Erectlon Sequencmg 

Call today lor a 
demonstration. 

II c:.qmpup'n::rr1 
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Preliminary Design Studies for Structural 
Steel Bridge and Building Frames 

AISC Markellng Inc IS a new company 
which has as ItS objective Increasing 

fabrlcaled struclural steel's share of the 
bUilding and bridge market. The sponsors 
of AISC Marketing, Inc , are The American 
Instllute of Steel Construction, Bethlehem 
Steel Corporation and United States Steel 
D,v,s,on of USX Corporal Ion. 

AISC Markellng maintains a nallonal 
network of Regional Engineers- ten for 
bUildings, four for bridges- located strate· 
glcally around Ihe country to assist Ihe In· 
lIuences Ihal design and specify structural 
products for bUildings and bridges Each of 
these Regional Engineers IS cntquely 
quallfted to asslsl engineers, conlractors, 
construction managers . architects and 
anyone else who may be In the decIsion· 
making palh for the choice of structural 
material on his project 

While each Regional Engineer has his 
own capability to assist the decision·mak· 
er, there IS often the need for a design pro· 
posal which can be studied and priced to 
assist In the determination of the best 
structural arrangement for a steel solution 
to the structural problem The headquar· 
ters staff of AISC Marketing located In 
Pittsburgh Pa IS equipped to prepare 
these design proposals, called Preliminary 
Design Studies . These studies are pre· 
pared under the supervIsion of exper· 
lenced. recognized expert engineers who 
are fully familiar with the codes and stan· 
dards which govern the design of bUildings 
and bridges Through their own knowledge 
and the Input of the Regional Engineers, 
they are also familiar with the local cond,· 
t,ons and practices which affect the use of 
ftre protection, forming and other systems 
used with steel frames 

Studies can be prepared offering a Sin· 
gle design which represents a best or Optl' 
mal design, given the parameters that limit 
the number of alternates pOSSible; or para· 
metric studies can be, prepared which 
Show a range of values allOWing the engl' 
neer to design his prolect With an optlml· 
zat,on of structure and other functional reo 
qUirements of the prolect. In each case, a 
fully documented presentation, with expla· 

14 

nation of the thinking which went Into the 
preparation of the Preliminary Design 
Study. IS presented 

Preliminary Design Studies are done at 
the request of consulting engineers, con· 
tractors, state DOTs and others who make 
decIsions regarding the choice of structural 
materials Of particular Interest to AISC 
Marketing Inc. are projects where struc· 
tural steel IS not being conSidered. ItS po. 
lenllalls not understood. or where there IS 
confUSion about which structural steel sys· 
tem would be the most economical In 
these cases. AISC Marketing. Inc be· 
Ileves a specifiC example tailored to the 
project In question would be helpful and 
Increase the chances for a structural steel 
frame to be speCified 

A word about budget estimates, Budget 
estimates are not Included In the study 
presentation The studies are prepared 
With an understanding of the relative costs 
of different systems In different parts of the 
country ThiS Information comes from the 
Regional Engineers or the person who reo 
quests the study ThiS allows the Prel,m" 
nary Design Study to be prepared In such a 
way as to reflect the best and most eco· 
nomlcal chOices of floor systems, fife pro· 
teclton, etc . for a given geographical area 
Budgel esllmales can then be developed 
In a varlely of ways Local AISC member 
fabricators can qUickly prepare estimates 
for the structural steel requirements The 
Regional Engineers, who have contacts 
With contractors and suppliers of formwork 
or precast deck, Will develop budget estl' 
mates for these materials uSing these 
sources Similarly, fife protection and 
drywall costs. when needed, can be devel· 
oped by the Regional Engineers, But very 
often It turns out that the contractor, con· 
structton manager or state DOT already In· 
volved In the project has the knowledge 
and capability or a preferred sys.tem to de· 
velop a realistiC budget for comparison 
With other structural systems being evalu· 
ated 

Timing From the time a Regional Engl' 
neer IS asked to help by having AISC Mar· 
ketlng , Inc,. prepare a Preliminary Design 

REGIONAL ENGINEERS-BRIDGES 

Pittsburgh, Pa. 
(FHWA RegIons 1 & 3) 
Carl Angeloff 
119 Jenny Lynn Dnve 
AliqUIppa Pa 15001 1407 
41Z'774 1155 

Atfanta, Ga. 
(FHWA RegIons 4 & 6) 
DWight Williams 
1057 MannIng Farms Ct 
POBox 467039 
Atlanla Ga 30346·7039 
404'395·1746 

Chicago, ffI. 
(FHWA RegIons 5 & 7) 
Roberl S Crooks 
400 N Michigan Ave 
Ch'cago. til 60611-4185 
3121670·5407 

Denver, Colo. 
(FHWA RegIons 8. 9 & 10) 
LeWIS MacDonald 
666 Sherman Street 
Denver, Colo 80203·4401 
303/831·4622 

REGfONAL ENGfNEERS-BUfLDINGS 

Atfanta, Ga. 
DaVid A Magee 
1976 R,ver Foresl Dr NE 
Manella. Ga 30068·1170 
404/642·9707 

Boston, Mass. 
78 Allport Road 
WarwIck, R I 02889· 1037 
4011738·5338 
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Study, until the study is in the hands of the 
person requesting the study can be as 
short as one week. But the complexity of 
the sludy requested and the number of oth­
er studies being prepared at the same time 
can stretch this delivery time out two or 
three weeks. If the requester will indicate 
the priority of the project, the schedule can 
usually be accommodated. 

If you think that a Preliminary Design 
Study would help you In the decision-mak­
ing stage of your project when the choice of 
structural framing materials is being made, 
call your local AISC Marketing , Inc. , Re­
gional Engineer. or at the Pittsburgh head­
quarters cali Heinz Pak at 4 t 2/394-3704 
for a build ing study; or Roy Mion at 4121 

394-3706 for a bridge study. 
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or 3121670-5423 
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7131270-6363 

Los Angeles, Cal. 
James W Marsh 
9420 Telstar Ave 11207 
EI Monte, Cal 91731-2906 
81&'444-4519 

New York City, N. Y. 
Frank A Petngliano 
1605 John Street #206 
Fort Lee, N J 07024-2581 
201 /585-2837 

51. Louis, Mo. 
Douglas A Fisher 
15943 Chamfers Farm Road 
PO Box 4187 
Chesterfield, Mo 63006·4187 
3141532·9008 

San Francisco, Cal. 
Rudolph Haler 
1250 Pine Street #301 
Walnut Creek. Cal 94596·3633 
4151932-0909 

Washington, O.C . 
Herbert W Mills 
505 Kings Highway 
Fredericksburg. Va 22405-2627 
7031371 -2766 
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Technical-Brid es 

STEEL-GRID 
BRIDGE FLOORING 
Recent Innovations to Proven 
Modular Decking System 
by Gene R. Gilmore 

In the 1920s. engineers looking for a 
lightweight but high strength deck aller· 

native butted flanges of tees together and 
filled the structure with concrete These 
early gnd reinforced concrete bndge decks 
spawned many vanatlons 10 the years 
ahead. and were the birth of the most time· 
tested and most durable of all bndge 
decks. 

Today. four types of steel gnd flooring 
are In everyday use (Fig. 1) They are: 
(1) Full·depth gnd reinforced concrete 
decks (usIOg 3,10 , tees or 4 'I"ln I·sections 
as main reinforcement), (2) Half·depth gnd 
reinforced concrete decks (using 5·Y ... ,n 
I·sections as main reinforcement), (3) Exo· 
dermic bridge grid decking (vanable depth 
unfilled gnd with a composite slab on top of 
the grid network) and (4) open steel gnd 
bridge flooring (either welded or riveted 
construction) 

The gnd reinforced concrete decks 
have, and are, playing an ever Increasing 
role In bndge rehabilitation Product deSign 
advantages such as reduced dead load, 
durability (many bridges have grid rein· 
forced concrete decks With more than 50 
years of service), composite action With 
supporting steel, coupled with construct Ion 
advantages such as speed of deck reo 
placement and ease of precasting have 
brought grid flooring to the forefront as the 
premier deck replacement matenal. All 
these advantages blend With attractive In· 
place costs of $20 to $25 psf, including a 
weanng course and corrOSion protection. 
This paper examines the products' hiStOry, 
the deSign differences among the vanous 
types, the latest precastlng and connection 
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details, case histories of recent projects, 
corrosion protect ion and finally, recent and 
future testing and the "lost report" on com­
posite action with support ing steel. 

Product History 
As indicated, the first grid reinforced con­
crete decks were made from structural 
tees. Figure 2 shows the 10th Street Bridge 
in Pittsburgh, which opened to traffic in 
1932. This photo was taken prior to its 
1981 rehabilitation. At that time, the deck 
was still In excellent condition. Now in ser­
vice for 55 years, it has endured heavy 
truck traffic and de-icing chemicals for 
most of its life . 

Figure 3 is certainly the mainstay of grid 
reinforced concrete bridge decks. The 1-
beam Interlock floors were introduced in 
the 1930s. At one time, there was a family 
of the I-beam sections; 2V. in., 3 in., 3V. inc, 
4V. in. and 5 in . Only the 4V.-in. I-beam 
section has survived the lean years of 
bridge rehabilitation and the mill closings 
of the 1970s and 1980s. However, as de­
mand continues to rise, this family will 
make a comeback. 

Figure 4 shows the Half-depth grid rein­
forced concrete deck developed in the 
1950s. To decrease weight even further, an 
intermed iate flange was added to the 1-
section to allow placement of a form pan 
halfway down in the grid network. Including 
a 2-in. cover, the bridge industry now had a 
deck that weighed less than 70 Ibs. psf and 
With span capabilities up to 13 ft. 

(continued on p. 22) 

Fig. 2 10th Street Bfldge, PlNsburgh, Pa. 
Deck type , 3-m. tee. Installed 55 yrs. At major 
rehab In 1981 . deck was In excellent structural 
condition, overlaid With rubberized asphalt. 

Fig. 3. 4-'/4 In . I-beam mterlock. Many bridges 
bUilt In the 305 and 40s With this design are 
stili In use. Most popular of tulf-depth-filled 
grids , and most economical. 
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Hambro~ ... the most cost efficient floor system you can use. 
I r --..-~ 

"The Hambro composite 
floor system saved us 

over 33 tons of steel and 
one month's erection time:' 

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

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

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

P.O Box 223. Needham Heights. MA 02194 (617) 444-5504 
RegIOnal Offices and Olstrlbutors throughout the US 

In NYC, NJ, Eastern AI'. MD, VA and DE · MId-Atlanl1C Hambro, Inc 
114 East 25th SI . BaltlnlOf8, MO 21218 (301 ) 338-1122 Tetex 87938 

~ 
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L.R.F.D. OR A.S.D.??? 
IT'S YOUR CHOICE WITH THE 

ECOM STRUCTURAL ENGINEERING SERIES 

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

ECOM STRUCTURAL ENGINEERING SERIES IS: 

• COMPREHENSIVE • INTEGRA TED TO AUTOCAO"" 
• INTEGRA TED STEEL DESIGN • ALLOWS LRFD OR ASD DESIGN 

• EFFICIENT • EASY TO USE 
• STATE-OF-THE-ART • QUICK RERUNS 

• LINKED TO AISC'S NEW SECTION DATA BASE 

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

8634 W. Brown Deer Rd., Milwaukee, WI 53224 
(414) 354-0243 

CALL TODAY 
FOR A FREE BROCHURE 

AND SPECIAL OFFER ON THE 
ECOM S.E. SERIES 
CALL 800-558-5137 

TOLL FREE 

ADVANCING THE STATE OF STRUCTURAL SOFTWARE_ . . AGAIN 

ECOM is an authorized dealer of IBM and COMPAQ. AUTOCAD is a registered trademark of Autodesk, Inc. 
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Inrym NRG FIor«' for steel frame constructJon 
provides a cost-efficient distribution system 
for your building's wiring management. And 
nON it's better than ever, supported by the 
largest family of PLEC (pONer, lighting, elec­
tronics and communications) distribution 
systems in the industry 

Nationwide distribution. Inryco NRG 
Flor is nON available allover the country 
through the Walker agent netoork. Your 
local Walker agent is an experienced PLEC 
systems professional, ready to oork with 
you In designing an NRG Flor system to 
meet the specific needs of your bUilding. 
And he'll be there to provide whatever 
servICe you need in the future. 

Backed by the top name in PLEC 
distribution. All of the Inryco organization's 
structural expertise and experience-over 
30 years of rt-is still built into NRG Flor. But 
nON it's also available through Walker, the 

leader In design and development of PLEC 
distribution systems for over 60 years. So 
the combined experience of Inrym and 
Walker ensures that the PLEC distribution 
system designed for your bUilding will meet 
the needs of its occupants for the hfe of 
the bUilding. 

Find out more about what Inryco NRG 
Flor-backed by Inryco and Walker- has to 
offer. Call1-800-222-PLEC (In Ohio 
614-373-4441). Or write NRG Flof. P.D. Box 
1828, Parkersburg, WV 26102 

INRYCO 
N·R·G FLOR. 

AVAIlABLE THROUGH 

O~~I!~!.: 



Figure 4 

Min. 3· Structural Conc,a'a Oyarlay 

Epo.y coated 
Relnlorclng Bar. 

Vertical Stud. 

Distribution Bars 

Main a..,lng Sar. 

Fig 5 Exooermlc deck system 

JEFF DAVIES says 

TRUSS ME!! 
Don't waste your time on complicated steel truss analysIs and design 

problems Call or write for a FREE·::· copy of our famous steel truss analysIs 

and design program, TRUSS 
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Features 
Analyzes any statically determinant, pin-lOin ted 2-d Lruss 
designs structural Lees or double angles 
100 10lnts. 200 members (more If necessary) 
hOrizontal and vertical loads on any/allloints 

- follows AISC 8th edition 
- user-friendly 

runs on IBM-PC/XT / AT and most compatibles 

Your order Includes aU required Instructions for operation, disks and documentation, 
PLUS a copy of our latest brochure describing our 60+ programs for concrete, steel. 
timber. and post- tensioned concrete design ThiS offer IS valid only until September 30, 
1987,50 CALL ME NOW, toll free 1-800-635-636618141 

S19c.na'V!' I 'TIlt"" ... It\dhlnd""9I~Of'deN.add515Ior .... mIIIIIQtlftl"f"P'f'I'o Septembr30. 1987 F~ .. -
The Most Productrve Structural Des.gn Software SInce 1966 

I I I I STRUCTURAL 
ANALYSIS, INC. 

30 S E Seventh St, Suite 02. Dept 11 a Boca Raton. FL 33432 
1-800-635-6366 (dial tone 8141 or 1·305·392-6597 

Note Ihat the 3-ln and 4 V.-In. gnds also 
require a weanng course on top of the steel 
gnd network Riding on the armored sur-
face Will evenlually cup the concrete and 
expose the gnd bars ThiS can result In a • 
bumpy nde and It could be slippery For 
these reasons, a weanng course IS always 
recommended for Full-depth of Half-deplh 
gnd reinforced concrele decks. 

However, the exodermlc deck In Fig 5 
does not reqUire a weanng course. Its 3-ln 
or 4-ln composite concrete overlay IS a 
weanng course In Itself. As a result, thiS 
deSign Yields Ihe lightest concrete deck al­
ternative ThiS Innovallon, developed In 
the 1980s, was lested extensively by the 
Fntz Laboratones. Its unique struclure IS a 
miniature T-beam composite cross sec· 
tlon The neutral aXIs of thiS vanatlon IS 
near the top of the steel gnd In positive 
moment the concrete IS In compression 
while Ihe steel gnd IS In tension Also. 
welds on lhe sleel gnd are near the low 
stress area 01 the neutral axiS. The slab IS 
connected to Ihe gnd by shear studs and 
an elevated gnd bar Ihat penetrates about 
1 In Into Ihe slab Because of all these 
positive deSign features, the Lehigh Uni­
versity study stated, • that an Infinite In­
service fatigue life can be expected 
While Full-depth and Half-depth gnds can 
be either precast or poured-In-place, the 
exodermlc gnd Iype IS supplied only as a 
precasl deck slab 

Figure 6 depicts the two types of open 
gnds, welded and nveted construction 
Riveted deSign evolved first In the 1920s 
However. because of the rIveted floor's 
grealer weight, welded floors eventually 
dormnated thiS market Recent testing 
however. indicates the rIveted Iloor should 
not have been shelved so qUickly 

Based on recent bids and diSCUSSions 
With Ihe bndge community, Fig 7 was de­
veloped to presenl reasonable expected 
In-place cosls, Including a prolecllve wear­
Ing course for the various alternatIves 

DeSign and Performance 
To assist In Ihe readers underslandlng the 
deSign and performance charactenstlcs of 
these products , Fig 8 was prepared 
Based on deSign and performance cntena 
presented , Ihe exodermlc gnd olfers the 
besl performance, although some of ItS 
companson faclors are based on laborato­
ry results The precast gnd follows closely, 
but ItS performance factors have been field 
venfled For Ihe best blend of performance 
and value. the casHn-place gnd fulfills thiS 

"Dantels. J Hand R G Siuner BehaVIOr 01 
Modular Unfilled Composite Steel Grid Bndge 
Deck Panels Lehigh UniVerSity, January 1985 
(p 2t) 
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oblectlve With In-place costs of $20 psf 
average. It IS the prime candidate for value 

Open decks must be considered sepa­
rately since they are not considered ac­
ceptable , and are rarely used, on primary 
highway structures The riveted floor has 
the best performance characteristics, but 
IS also generally heavier and more costly 
to manufacture and erect However, it may 
be money well spent when the superior fa­
tigue life It offers over ItS welded counter­
part IS considered 

Connection Methods and Precasting 
The method of connection IS obViously an 
Important detail to be considered when us­
Ing any form of grid deck. Furthermore, 
precastlng the grid prior to placement re­
qUires additional considerations over and 
above the traditional cast-In-place connec­
tion details Let us examine these Impor­
tant and various Installation details. 

Figure 9 displays the tradlllOnal method 
of deck connecllOn : welding the grid to 
supporting steel. ThiS method, although 
stili used on many proJects. IS rapidly being 
replaced by the use of shear studs. Pre­
casting grids that are either welded or 
studded to supporting members reqUIre 
pockets In the precast grid reinforced con­
crete panels The connection pockets , 
which permit field welding of the main grid 
elements to the stringers, were grouted 
after all the deck panels had been placed 
An asphalt overlay was then placed over 
the armored surface . All deck work was 
done at night and the bridge was opened 
fully to traffiC dUring the day The 133,000 
sq . ftof deck was replaced In eight months. 
The more current and preferred method of 
deck connection IS to use shear studs Us­
Ing studs eliminates many of the question 
marks associated With welding Figure 10 
shows variOus details of deck connection 
uSing studs When the deck units are pre­
cast, a leveling bolt can be used Similar to 
attachment method NO. 5 After proper ele­
vation IS achieved , the 10lnt IS grouted and 
the leveling bolt removed Since shear 
studs are used, the deck develops full 
composite action With the support system. 
The IsometriC draWing In Fig 11 depicts 
the exodermlc deck attached by shear 
studs to the structural beams The con­
crete overlay IS composite With the grid, 
which In tum is composite With the structur· 
al steel ThiS results In a very effiCient com­
bination of lightweight decking and com­
posite deSign. 

Threaded shear connectors were cho­
sen for the replacement decks on the 
Queensboro Bridge ramps In New York 
City As Fig . 12 shows, the threaded studs 
permitted raising or lowering deck panels 

(continued on p. 27) 
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WE 
PUT 
100 
YEARS 
OF 
EXPERIENCE 
IN 
EVERY 
BOLT WE MAKE 

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

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

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

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

1i 
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WLCRAFT SUPER LONG 



SPANS GO THE DISTANCE. 
To build a sports complex a large and 

expansive as the Lund Center at Gustavu 
Adolphus College in St. Peter, Minnesota re­
quired a structural y tem that could go the 
di tance. Vulcraft super long span jois ts 
were clearly the front runner. 

As a result of careful analysis, Vulcraft 
super long span joists were selected over the 
other two alternatives: conventional trusses 
and rigid frame construction. The open con­
figuration ofVulcraft super long spans pro­
vided a number of advantages. While long 
enough to span a ba ketball court, indoor 
tennis courts, and a running tra k as well as 
spectator seating, Vulcraft super long pans 
provided a strong. lightweight, and easy to 
install system. The open configuration of the 
Vulcraft joists also permitted the heating 
and ventilation ducts and electrical systems 
to be run through the spans. nus created an 
uninterrupted ceiling line for the automated 
divider screens which separated the differ­
ent sections of this va t sports complex. 

Since the college is dependent on private 
funding. the savings afforded by using 
Vulcraft joists helped make it possible for the 
college to initiate the project. Also, by using 
Vulcraft's economical 3" 20 gage deck, 
joists could be paced farther apart. So, 
fewer joists were needed and construction 
costs were further reduced. 

When your job has to go the distance, let 
Vulcraft put you out front. For more infor­
mation concerning Vulcraft steel joists, joi t 
girders and steel deck; or, for copies of our 
joist and steel deck catalogs, contact the 
nearest Vulcraft plant li ted below. Or, see 
Sweet's S.2Nu and S.5Nu. 
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Soda ... designs your 
least-weight steel structure 
fast ... and automatically 
Finally, a practical structural 

engineering software package 
that not only analyses but 

automatically designs a least­
weight (optimal) steel 

structure. 

SODA represents the perfect 
blending of '>tate of the an 
structural engineering and 

modern optimization research. 
SODA is a truly practical steel 

design optimization package 
that permits the designer to con-

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

• Design codes supponed: 
- AISC WSD 1978 Specification 
- AISC LRFD 

Canadian CAN3 - S16. I - M84 LImit State" DeSIgn 
• MIcrosoft WindOY<s envIronment 
• Mouse or keyboard interaction 

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

.. . .. 
" -

Inpul and cdiling 
" quick and easy. 

3 

'­- -
'i 

• 

U~cr Interface i~ 
accompli,hcd with moul.,C 

and drop down menus. 

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

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

• Members selected fmm AJSC or CISC database or fmm 
user's custom data base 

• Comprehensive yet concise user's manual 
• 30 day evaluation period, refund if not satisfied 
• Runs on IBM PC XT/AT or compatible 
• Minimum 512 KB and hard disk required 

, 

_. - -
.. , .. , -.. 

: ::: --" -'" '::':r " -- . - . . 
----~ Graphics d"plays arc 

accessible at any time 
The optimal design is 
presented in a logical 
and conci\C manner. 

To get more information on SODA and 10 receive your free demonstration diskette: 

CALL lOll FREE (in conll""maJ U.S.) Park Avenue Atrium 
1-8oo-265-Z766 HI Park Ave., SUIte 2143 
or COLLECT (519) 885-2450 New York, NY 10017 

or WRITE 
WATERLOO ENGINEERING SOfTWARE 
A Mcml>:roflhc 'EXA Group 

180 Columbia Street West 
Waterloo, Ontario 
Canada N2l 3L3 

STRUcrURAL 
OPTIMIZATION 

DESIG A 0 ANALYSIS 

• 

• 
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I.C.B.O. Listed 

Full range of certified A325 and A490 
bolts and complete complement of 

tools for installation, including ''Tone'' 
tools and the new TSW 60LC high 

speed, swivel head tool, 

NEWEST OF 
FULL LINE 
OF LIGHT 
WEIGHT 
TOOLS 
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MACHINE COMPANY 
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Into desired position They atso served as 
temporary support for the unfilled deck. 
which was haunched at varying depths 
The ramps had horizontal and verllcal 
curves In combination with super eleva­
tions and varying roadway widths The 
haunches were field-formed and contlnu 
DUsly poured Wlth the grid and a 2-ln con­
crete wearing surface Finally the double­
du ty threaded shear studs provide a 

TRUSS GIRDERS 

• Fast Estfmates: Send 
Us '!bur Plans 

• Quick In-House Detailing 
• Deliwry When You Want It 

poSitive connection for composite action 
with supporting steel aher the cure Note 
that welding of grid reinforced concrete 
decks to supports proVides composite ac­
lion also 

The use of shear studs with grout on top 
of the structural steel flange IS also worthy 
of note Figure 13 shows the final form of 
thiS attachment method As an added 
benefit. the concrete cover provides pro-

F or over 32 years, Riopelle has been pro­
viding customers with high quality, S.J.I. Speci­
fICation stool bar joists, S.O.l. metal decks. 

~ !!'O!.E~~{ 
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W e serve all fabricators and structural 
engineers. Our large volume assures both fast 
delivery and highly-competitive quotes. No job 
is too big or too small. 

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

8817 West Lynx Avenue 
Milwaukee, Wisconsin 
53225-1833 
(414) 353-a08O CAll COLlECT 

Jim VanDien • Dan Zane 
FAX: 414-353-8093 
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tectlon for the beam flanges, sometimes 
an objection when an open grid deck IS 
proposed Again, any Queslions Involved 
with fletd wetdlng are minimIZed 

Recent Case Histories 
and In-place Costs 

Thousand Islands Bfldge Over Sc 
Lawrence Seaway, UpscaCe New York 

Probably no other recent project expresses 
so completely the positive benefits of grid 
reinforced concrete decks as does the 
Thousand tslands Bridge BUilt In the 
t 93Os, this bridge (the American crossing) 
and Its tWin (the Canadian crossing), span 
the St Lawrence Seaway In the pictur­
esque area known as the Thousand Is­
tands Its long approach ramps were rein­
forced concrete decks These had 
deteriorated badly due to the action of de­
ICing compounds and extreme freeze/thaw 
cycles over the years However, the main 
span of the structure was a 4V .. ·n grtd 
filled flush with concrete and never over­
laid It had performed admirably In thiS se­
vere envIronment and required no repaIrs, 
although the roadway was Widened dUring 
rehab,litalion 

Construction was limited to night work 
only, but one lane had to be maintained 
dUring the nlghl And Ihe enllre bridge had 
to be open to traffic dUring the day The 
contraclor would precast the grids at Ihe 
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FIgure 12 

• Any Beam or Column Design 

BEAM • Solution In Under 28 Seconds 

AND 

COLUMN 

DESIGN 

USING 

YOUR 

• Automatic Retrieval 01 , . 
Moment, Section Modulus 
Area, Radius of Gyration 

,AISC, LRFD or ASD Specs 

, Complete System Only - $495 

PC!!! 

• Indeterminate Cases 
• Varying Cross Section 
• Stress & Delletlons 
• Reactions 

• Retrieves 1,102 Shapes 
• Selects Lightest Weight 
• Over 20,000 Properties 
, Integrates with Beam and 

DEMONSTRATION AVAILABLE 

QulckCOLUMN 

• Biaxial Design 
• Any Shape 
• AISC Specs 

,Any Load or Support 
• Shear Moment Diagram 

Column Design 

--..0 IM:W'l" ._ ~ - - _ ..... ... .,.,-----­_. __ . r_'_ 
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Thousand Islands Bndge 

jobsite dUring the daytime hours. His pre­
casting hu t was under the brrdge ap­
proaches. The panels, one hall the road­
way In width (13 \1, It) and up to 39 It long, 
were delivered to the bridge. Since the 
deck was precast. form pans In the grid 
were not reqUired . 

The decks were then brought Into the 
precast hut and filled with concrete, Includ­
Ing a 2-1n. overfill for a weanng course. The 
finished precast decks were placed In the 
storage area for nighttime installation. 
Holes were drilled in the precast decks to 
permit field attachment. The eroded con­
crete slab was then removed at night and 
replaced With the precast grrd system. The 
grid, precasling and Installation was bid In 
1985 at $22 psf, according to the contrac­
tor. ThiS project displays all the grid deck 
advantages: ease of precastlng and traffiC 
maintenance, durability In severe environ­
ments and cost-competitive replacement 
With a lighter weight, superior product. 

Allegheny River Bndge, 
Pennsylvama TurnpIke CommIssion 
ThiS ongoing replacement, again, shows 
the many advantages of grid reinforced 
concrete decks. ThiS four-lane bridge was 

4-\1, in. Grid installed . $13.45 psf 
4-\1, in. Concrete 2.50 psf 
1-\I, In. Latex overlay 3.50 psf 

Total in-place cost. ........ $19.45 psf 

Fig 14 Allegheny River bndge bid pnces 

widened by 12 ft under traffic conditions, 
With no sum.mer deck work permitted . 
Also, two and three lanes of traffiC had to 
be maintained during the deck replace­
ment and all four lanes made available In 
summer and winter. The grid was delivered 
to the jobsite and placed on the bridge 
stringers. Another benefit of uSing grids IS 

eVident here. The grid, which serves as a 
working platform during reconstruction , 
greatly Improves Installation time and per­
mits Increased traffiC flow. 

Figure 14 IS a summary of the bid prices 
for the replacement deck. The complete 
4 \I,-in . grid system was bid in the Fall of 
1985 at less than $20 psf, including a 1 \1,­
In . latex modified concrete overlay. It 
should be noted that all expansion and re­
lief JOints, and all scuppers , were factory­
Installed, once again highlighting the prod­
uct's flexibility and factory-controlled , 
quality benefits. 

Spanning the gap in blidge con/tluction 
A single Mi-Jack TRA VELIFT 

cr ane replaced two hydraulic boom 
cranes and numerous hydraulic jacks on 
t he Ben Franklin Bridge renovation 
p r oj ec t , redu c in g equipment and 
mai nt e n a n c e c o s t s, personnel 
requirements and extending the hours 
wor ked per day. 

Inst allation of new orthotropic 
brid ge panels took just half the time 
required previously. Traffic flow on 
th e brid ge was maintained in both 
direc ti ons f or the duration of the 
construction project. 

A spok esman f or the construction 
firm sa id, "The TRA YELIFT crane has 
met all our needs. " And no wonder! 
Backed by 30 years of experience and 
ove r $ 7,000,000 in spare parts 
in yen tor ies na tion wide, Mi-J ack's 
Servi ce and Parts departments 
speci a lize in keeping machine 
downtime to a minimum 

Let a Mi-Jack representative show 
you how a TRA YELIFT crane can span 

• 

• 

th e ga p in yo ur next bridge • 
construction project. 
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Mi-Jack TRA VELIFT, 3111 West 
l 67 th Street, Ha zel Crest , IL 60429. 
(312) 596-5200. 
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Missouri DOT FIVe-year Average Pllces 

The M,ssoun DOT. over the past dozen 
years, has an aggressive bridge rehabilita­
tion program underway They have used 
extensively the Half-depth Gnd Reinforced 
Concrete Deck system and kept very de­
lailed deck reconstrucllon costs The Hall­
depth gnd reinforced concrete deck met 
their needs because It reduced dead load 
by 30 to 50 lb. psf and served as a working 
platform for the contractor The working 
platform facilitates assembly-line deck re­
placement and makes more deck area 
available for traffic maintenance Naturally 
the reduced dead toad. as IS the case for 
most gnds, decreases the need for exten­
sive structure repair and reinforcing or In· 

creases live-load capacity Half -depth 
grids. In the" unfilled state. can usually 
carry HIS loading without overstress 

Figure 15 shows the most recent (1982-
1987) five-year average costs lor the In­
place grid decks, Including waterproofing 
and wearing course Once again, the total 
system cost IS less than $20 psf . Recently 
where dead load was not crillcal. MIssouri 
has gone to the 4 Y,-In. Full-depth gild In 
anticipation of even lower In-place costs 

5-0/,. In Half-depth grid , 
inslalled with concrete 

Waterproof membrane & 2-ln. 
asphalt wearing course 

Total In-place cost 

$1548 psf 

417 

$1965 psf 

Fig IS Missouri DOT S-yr average prlcmg 

Corrosion Protection 
Corrosion protection of steel gnds, specifi ­
cally concrete-filled grids, has been a mat­
ter for much debate. Many theones, both 
positive and negative, have come out of 
thiS subject It IS difficult to draw conclu­
sions on this malter. but examine the eVI­

dence Figure 16 summarizes a study In 
1976 on vanous western Pennsylvania 
bridges. some with gnd decks and others 
with reinforced concrete slabs.' The com­
parison IS dramatic . ChlOride Ion contents 
In the grids are high, but their average age 
is considerably greater than the reinforced 
slabs, yet their surface condition IS far bet­
ter. These decks had no corrOSion protec­
tion, neither protective overlay or coated 
steel. Certainly this is a positive statement 
for deck performance without corrosion 
protection. ThiS study brought to light that 
steel grids are grounded systems which 
limit stray corrosive currents present in re­
inforced concrete slabs. Copies of thiS 
study are available direct from Greulich . 

Also, many grid floors are 50 years and 
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Allegheny River Bridge. Pennsylvama Turnpke 

WHO KNOWS MORE 
ABOUT IMPROVING THE 

EFFICIENCY OF DRAITS:MEN 
THAN DRAFTSMEN? 

Ex-draftsmcn , 
Robert Pettitt and 
lawrence Shinkaruk, 
creators of the 
STEELCAD II 
Sohware Program 
for scrucrura l 
steel detailing. 

ALL THE STEEL FABRICATORS 
WHO'VE TESTED STEELCAD IT 

HAVE ONE TIlING IN COMMON 

THEY BOUGHT IT. 

PETTITT LAWRENCE L TO. 
STEELCAO II 

550 Alden Road, Suite 20 1 
Markham, O mario U R 6A8 

TELEPHONE (41 6) 479-0399 
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Dale Sail Deck Deck 
bUill conlenV area area 

" cu yd damaged ;: 
Cl concrete 
Gi .. 
U; 1934 10490 Ibs 468 sq 11 00% 

" 1940 44121bs 4.669 sq II 00% 
~ 1958 0.2461bs 2.596 sq II 00% (asphall) .. 1932 2.902 Ibs 50.000 sq . II 0.0% Gi 

1932 1 070 Ibs 13.770 sq . II 00% ~ 

u 
31.000 sq II o 0% (asphalt) c: 1937 1.900lbs 0 

35.430 sq II o 0% (asphall) 0 1931 65751bs 
1940 34961bs 96.240 sq II 00% (asphall) .. 

II 00% (asphal!) Gi 1958 35721bs 49.704 sq ~ 

1.332 sq II 500% 
u 1956 50161bs c: 
0 1952 5510lbs 7.327 sq 11 320% u 

" 1950 5130lbs 11616 sq II 180% .. 
2710lbs 17.200 sq II 70% u 1962 ~ 

0 1962 02071bs 11 .000 sq fl 30% -c: 
1290lbs 44 .145 sq II 05% Qj 1965 

a: 1973 07961bs 8.325 sq 11 00% 

Note: "00% (asphall)" In damage column denoles normal wear of weanng surface 
Relnlorced concrete chari IS composed of every flllh bndge IISled In anginal sludy' 
Fig 16. General damage CompaflSOn. concrete-flf/ed 
steel gfld decks vs. rem/orced concrete slab decks 

DECK GROWTH PHENOMENA 

Theory 

Limitations 

After 40 yrs :!: of service. sleelln gnds expands due 10 
"expanSion" In highly compressed concrele cubes 

95% of cases wherein very old decks finished flush wllh 
concrele and no overlay nol even asphall 

Other Theories Concrele used. 
poor quality steel 

Possible Actions 

Effects 01 Salt 

Figure 17 

10th Sireel 
Highland Park 
BaSion Bndge 

InsuffrClent expansion allowance 

Pnme sleel InSide and oul 
Waler prool syslems 
Concrete add,l,ves 
Always use overlay. alleasl asphalt- from ndlng qual­
Ily slandpo,nl alsol 

Supenor performance (Angleoff reporl) 
Grounding aspecls of gnds 
Lack of stray corrOSl'lJe currents 
Gnd bndges In study C 1- conlenVcu yd and age 01 
deck 

2.91bs 
351bs 
661bs 

54 yrs. 
47 yrs 
49 yrs 

. Angeloff. Carl An Evaluation of the Compara­
tive Effect of Chlorides on the Detenoratton of 
ReInforCed Concrete Stab and Concrete-filled 
Gnd Bridge Decks presented at Transporta­
lion Research Board 56th Annual Meeting, Jan 
26. 1977. Washmgton. 0 C 
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older and have pertormed admlfably under 
de-icing chemicals and severe environ­
ments. such as the eXisting Thousand Is-
lands grid deck. This combination 01 a 
grounded deck system and superior per- • 
formance life Indicates corroSion is nol a 
slgnlficanl problem. 

Those are Ihe posillves. bul whal aboul 
Ihe negalives? Whal about Ihe deck 
groWlh phenomena? Figure 17 oulfines 
this negalive faclor. AI Ihe bollom of Fig 
17 are the positives for deck pertormance 
In corrosive enVIronments Ultimately. the 
owner must decide whether corrosive pro~ 
tection is deslfable. and at what cost. Wat­
erproofing overlays can cost (In 1987) any­
where from $2 psf up to $10 psf for Ihln. 
exotic weanng surfaces GalvanIZing the 
grid aHer fabrication adds about $2 psf to 
Ihe cost of Ihe syslem and is a relatively 
low-cost. but proven melhod. Coatings 
such as zinc paints and epoxy coatings 
have also been used. These add $2 10 $6 
psf to the pnce of the entire deck system. 
Therefore. a value Judgment must be made 
concerning Ihe need. and the extent of cor­
rOSion protection The use of a lower cost 
melhod for corrOSion protectIOn might be 
the best deciSion 

It IS Important 10 point out another fea­
lure 01 Ihe exodermlc grid decking. II can" 
nol exhibit Ihe deck growth phenomena . 
Since the grid cells are not filled With con­
crele as are conventional gnd floors 

Testing 
The "Lost" Study on Composite Action 

A report by USS In 1960 Indicates positive­
ly that full. composite act Ion between con­
crele-filled gnd decks and supporting steel 
IS realized Via full scale tesllng outlined In 
Ihls reporl. Many limes the quesllon of 
composite action has arisen. and many 
limes composite actIOn has been as­
sumed Thai question can now be laid to 
resl since the "discovery" of Ihls report 
which had been "lost" In the archives of 
USS for over 25 years. The reporl shows 
conclUSively no slip belween Ihe deck and 
supporting system. Furthermore. a sum­
mary analYSIS done recently by the Univer­
Sltyof Pillsburgh sUPPOriS the composite 
action conclUSion of Ihls sludy Copies of 
Ihe Tesl Report and Summary are avail­
able from the Bridge Grid FlOOring Manu­
faclurers Assoclallon. 

Present Testmg-West Vlfglma 
Umverslty-Open Gflds 

• 

Dr Hota Ganga Rao of West Virginia UnI- • 
verSily compleled In May 1987 a two-year. 
In-depth study of the performance charac" 
lenSliCS of vanous open welded grids and 
nveled bndge decks. 
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FILLED GRIDS 

1. History First use In 1920s- tee type 
I-beam type 1930s 
Half-filled type 1950s 
Exodermlc type 1980s 

2. Design Similar to rebar slab-composite 
Transformed area method for section properties 
Distribution of load by AASHTO 

3.24 .3.1 & 3.24.3.2 

3. Construction Flexibility Precast option 
Shop attachment of structural steel 
Acts as working platform during construction 

4. Product Advantages Dead-load reduction 
Speed of deck replacement 
Simplifies maintenance of traffic 
Durability 
Factory controlled quality 
Price- yes, price 

Figure 18 

Early fallgue stud les reveal that riveted 
decks have a significantly longer fatigue 
life than welded floors. This IS because 
they are generally heavier and their riveted 
connection provides a method for the rivet ­
ed design to relieve stresses under live 
loads. Conversely, welded open grids rely 
on stiffness . And If transverse stiffness IS 
not adequate. welds will break and fatigue 
cracks develop. Dr. Rao found high reSidu­
al stresses In the welded panels. To lower 
these stresses, he recommends heat treat­
Ing or galvanizing. Galvanizing , he be­
lieves , will perform the same function as 
heat treallng at lower cost and will also 
provide corrosion protection . He likely will 
recommend a stiffer transverse bar also 
Due to his study, we are likely to see a 
resurgence of the riveted design along with 
heavier open decks In general. 

Future Testmg 

Gene R Gilmore IS manager of sales and rna! 
ketmg. IKG Industfles, Pittsburgh. Pennsylva­
nia 

Construction Services: 

• Geotechnical Engineering • Preliminary Soils Investigations 
• Geology • Fault Hazard Studies 

• Concrete Mix Design • Curtain and Window Wall Services 

• Construction Inspection and Materials Testing 

The Bridge Grid FlOOring Manufacturers 
Association is considellng tests on liIIed 
gilds uSing shear-stud connections to sup­
porting steel to verify composite action. 
Along with thiS study, wheel distribution will 
be examined to see If the AASHTO distri­
bution formula for reinforced concre te 
decks is too conservative when applied to 
a filled grid. The grid network should pro­
vide superior distribution. 

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

Summary 
Figure 18 hightights the advantages and 
features of grid-reinforced concrete decks. 
These benefits, combined with new con­
nection techniques and design features, 
make these products the leading candi­
dates for bridge deck construction. 0 
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• Hazardous Waste 
Asbestos • Petrochemical • Underground Tank Monitoring (eD ;;MITlI-Jo:MERY COMPANY 

The Full $e.",,, Independ,,,,, T",,,ng Labmcuory, Enabl"hed '904 

Los Angeles Anaheim San Francisco 
213/ 749-3411 714/ 630-4910 415 / 822-8880 
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NEW LRFD/ASD 

Computer Data Base 
FOR 
STRUCTURAL 
SHAPES 

Ina continu ing effort to provide steel 
design aids to structural engineers, the 

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

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

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

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

2. Explanation of the variables speci fied in 
each of the data fields. 

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

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

ORDER FORM 

34 

I enclose payment 01 $ fOf qty of 
NEW LRFDIASO COMPUTER OATA BASE·OIMENSIONS ANO 
PROPERTIES OF STRUCTURAL SHAPES AT 560 each 
(Member price $45 Members & non-members wIth 'rade-In" $35) 

PERSONAL COMPUTER OISKETTE FDR : 
o 18M-PC (& Compatibles) O DEC Rainbow PC 
o HP·150 0 Wang PC 

' FQI d SCOlmied !lade 'n puce Ihe or,ymal copy 01 the 
p'eli'OIJs A!SC shaoe data base must be returned .... ,Ih 
)'OUr rem nat"ICe Qflet good on d skenes Onl)' 

Name Title 

Company 

Address 

Siale lop 

Please enclose remittance. No C.O.D. orders. InNew York. Califor­
nia and Uhnols. add sales lax Shlppmg charges prepaid In the U S 
On shipments outSide the US. add 10% 01 lotal purchase lor 
poslage and handhng Visa and MaslerCard accepled 

S'gnalufe ----

Card NI ____ E ~p Da:e 

MAIL TO NEW LRFDIASD COMPUTER DATA BASE 
AMERICAN INSTITUTE OF STEEL CONSTRUCTION. INC 
PO Box 4588, Chicago, Il 60680·4588 
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1987 Architectural Awards of Excellence 

• 

• "~.""' !'O. l'; \ 
~. .: Special Section 

''Il' 0l • .,'i' 
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T his Special Section of Modern Steel ConstructJOn IS a salute to the winners 
of the 1987 Architectural Awards of Excellence competition. This biennial 
event. sponsored by the American Institute of Steel Construction. recognizes 
and honors outstanding architectural achievement In bUilding design 

All registered architects practicing professionally In the United Stales are 
eligible for the competition They are inVited to enter bUildings of the" design 
constructed anywhere In the United States or ItS terrltones . For the 1987 
competilion. each proJect must have been designed. fabricated and erected In 
the US dUring the calendar years 1985 or 1986 

Buildings of ail clasSifications are eligible. with equal emphasIs given to all 
sizes and types In the Judging The structural frame must be steel. although It 
IS not a reqUirement that the steel be exposed and a part of the architectural 
expression Older structures which have undergone maJor reconstruction! 
rehabilitation may also be entered There IS no IImltalion on the number of 
entries by any ,nd,v,dual or fIrm 

On Our Cover . .. 

A Joe Kmk.el sculpture on permanent dIsplay 
at AfSC headquarters. ·The Long Reach, IS 

the molll for AA£ and P"ze Bfldge Awafds 
presented by AISC Award wInners receive 
bas relief plaques adapted from the sculpture 

THE AWARDS JURY 
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(left to right) 

DONALD J HACKL 
PreSident 
Lobel Schlossman Hackl 
Chicago IllinOIS 
(and t 987 PreSident. 
American Institute of Architects) 

TED A NIEDERMAN 
Principal 
RTKL ASSOCiates. Inc. 
Baltimore. Maryland 

HAL tYENGAR 
Partner 
Skidmore. OWings & Merrill 
Chicago Ilitnois 

PROFESSOR WILLIAM McGUIRE 
School of C,v,l & EnVIronmental Engineering 
Cornelt University 
Ithaca New York 

BRUNO DAGOSTtNO 
Senior Vice PreSident 
Benjamin Thompson and ASSOCiates. Inc 
Cambridge Massachusells 
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CLARKE COLLEGE 

Dubuque, Iowa 

Replacing key bUildings loslln a fife. deslgnerscrealed 
a new "hub" for Ihls 57-acre campus echOing Ihe char­
acler of Ihe onglnal group of closely linked bUildings 
Ihrough a single farge slruclure II accommodales ad­
mlnlslrallve offices cemral library chapel. recllal hall. 
arl gallery POSI ollice and bookslore The roof Ime has 
Ihree Individual peaks . one of which fhe glazed aln 
um reinforces the hub concept Exposed bundled 
steel lube columns and vauiling are utilized to dramati­
cally shape the space In forms reminiscent of a GothiC 
cathedral Similar exposed bundled steel tube cotumns 
and vaulling are expressed In the two-story reading 
room of the library and chapel The deSign Integrates 
adfacem campus architecture and the masonry tradl" 
lion of Dubuque archllecture consisting pnmarlly of 
bnck and limestone resling on the structural steel 
frame 

Number 51 1987 

Architect 
VOA Assooales Incorporated 
Chteago, illinOiS 

Structural Engineer 
ShIVs-Hattery Engineers. Inc 
Moline, IIhflOls 

Construction Manager 
Conlon C M 
Dubuque. Iowa 

Steef Fabricators 
Bradley Iron Works, Inc 
Dubuque. Iowa 
and 
Venetian Iron Works. Inc. 
Des Moines. Iowa 

Steet Erector 
Northwest ErectK>n ServtC8S. Inc 
Des Motnes, Iowa 

Owner 
Clarke College 
Dubuque, Iowa 

Juror comments "Historically, spirituality has often been 
expressed In structural terms. Clarke College's design and 
use of materials epitomizes that mode of expression." 
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ArehlteeUStructural Engineer 
Sktdmore. OwingS & Mernll 
San Fraoosco. CaliforOla 

General Contractor 
D,nwldd.e ConstructIOn Company 
San FranCISCO. California 

Steel Fabricator Erector 
The Hemck Corpora lion 
Hayward. California 

Owner 
CallforOla Center Partners, 
Norland Properties 
San FranciSCO, Call forOla 

TYPICAL HOTEL FLOOR 
FRAMING PLAN 

345 CALIFORNIA CENTER 

San Francisco. California 

An elegant and unique form on the cityscape this IS . 
one of the frrst major projects uSing a multiple tube and 
eccentrrc brace concept a welded ductile . moment­
resisting space framed tube at the exterior of the bUIld 
Ing two Iransverse Interror frames with an eccentrically 
braced core BOlh frame and concept were selected 
because of ductility conSiderations and the fact that 
steel. light and fleXible. reduced the Inertia forces due 
to earthquake load Steel framing also prOVided fleXibil-
Ity for Inter-floor stalfs for two-floor tenants. and erec-
tion of the tower s concrete-backed gran,te wall sys-
tem. RIsing 47 storres above grade the profect 
",cludes several parts at the top . In two separate 
towers emerging from the office bUlld,ng and linked 
together with glazed Skybrldges are t t floors of hotel 
rooms: at the base IS a fult floor of mechanical equip-
ment then 31 floors of office space two large podium 
office floors and at street level and one above two 
floors of office bUilding and hotel lobbies retail and 
restaurant space 

Jury comments "A very aggressive. robust and powerlul 
building statement. " 

TYPICAL OFFICE FLOOR 
FR AMING PL AN 

~ : 

ELEVATION-

DUCTILE MOMENT FRAME 

MODERN STEEL CONSTRUCTION 
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TRW WORLD HEADQUARTERS 

, Lyndhursi. OhIO n 

• 

• 

• 

Expressive use of sleel and aluminum emphasIZes Ihe 
lechnolog Ical SOphlsllcallon of Ihls company headquar 
lers Sleel columns and beams are clad In bronze an 
odlzed aluminum with wlndo'lw frames and other com­
ponenlS selin from Ihe sleel bUilding frame The 
450000-sq It bUilding sleps down In lerraces. four nar­
row pavillon~ ,ke office wings WI h full·helghl glass 
wails radiate from the central atrtum 

Jury comments "An almost timeless piece of corporate 
architecture. as (resh and wonderful 20 years 'rom now as 
it is today. M 
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Architect 
Lohan AsSOCiates 
Chicago. IIhnolS 

Structural Engfneer 
KKBNA Unhmlted. Inc 
Chicago. illinOIS 

General Contractor 
Gllbane Building Company 
Cleveland. OhiO 

Steel Fabricator Erector 
KIlroy StruclUral Steel Company 
Cleveland. OhiO 

Owner 
TRW. Inc 
Lyndhurst. OhIO 
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Jury comments "This type of building brings life into the 
city. captivates and holds shoppers;n a pleasant. stimulat. 
ing environment. fl 

VACATION HOUSE 

New England Coast 

This family complex of autonomous Urltts Includes pm 
ents children sand gue$1 houses and studio with the 
parents d>wlilng composed of lwo pavilions undel .1 
glass lent maSlerbedroomdnd IlvlnQ-du1lflQ kitchen 
each defined by piers al tile corners support '''9 lubula' 
steel space russes spann rq ftle enllre spac:e to carry 
the roof decK 

Architect 
Peler Forbes and ASSOCiates. Inc 
Boslon. Massachusens 

Struclural Engineer 
Zaldast8m Associates. Inc 
Boston. Massachusens 

General Contractor 
Pnn A Allen & Sons 
Brooklin. Matne 

Steel Fabricator 
Maine-Cascade Iron Works 

PIER 17 PAVILION 

New York, New York 

This final elemenl of tile South Sireet Seaport In lower. 
Manhallan IS a three-slory sleel frame Siruciure wlln 
palnled melal Siding and a slandlng seam melal rool 
Interior Clrculallon IS oriented around I'M> three Siory 
alfla one running nOrlh south parallel 10 the shoreline 
Ihe Olher running east west to Ihe rover R lall stores 
and specialty shops focus Inward reSlaurants clfes 
and public spaces locus outward overlOOking Ihe wa 
lerfronl 

Architect 
Benjamin Thompson & ASSOClales. Inc 
Cambridge. Massachusetts 

Structural Engineer 
Severud-Szegezdy Consurung Engineers PC 
New York. New York 

General Contractor 
Tlshman ConSlrucllon Corp of New York 
New York. New York 

Steel Fabricator 
Mosher Sleel Company 
Birmingham. Alabama 

Steel Erector 
Amencan Sleel Ereclors 
SoUlh Plamfleld. New Jersey 

Owner 
Seaporl Markelplace L.mlled PartnershIp. 
Affiliate 01 The Rouse Company 
Columbia. Maryland • 

Steel Erector 
Nancy's Welding 
Freedom. Maine 

Jury comments. NA modern house that fits beautifully Into 
the rugged landscape." 
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VIRGINIA POWER'S INNSBROOK 
J TECHNICAL CENTER 

• 

• 

Glen Allen, Virginia 

The open structural steel frame used throughout this 
utility's new center achieves the visual Impact needed 
for the bUilding s central architectural element a 189-1t 
microwave tower And It enabled the erector to 11ft pre­
assembled plallorms like bUilding blocks BUilding 
modules 01 open office are organized along an open 3-
story Circulation spine The frame and extenor enve· 
lore were being constructed while the deSign team 
completed the Intenor package Steel framing also per­
mitted minor adjustments on the Interior without major 
cost 

ArchitectStructural Engineer General Contractor 
Virginia Power. E & C DIVISion 
Glen Allen. Virginia 

Steel Fabricator Steel Erector 
Owen Sleel Company. N C .. Inc. W 0 Grub Steel Erection. Inc 
Gastonia. North Carolina RIchmond. Virginia 

Jury comments "This simple. elegant enclosure becomes 
architecture. It's direct. powerful and has a real poetry." 
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Owner 
Virginia Power 
Glen Allen. Virginia 

Juror comments , "Integration of a new technology with 
forms that go back his torically." 

MORROW HYDROELECTRIC DAM 

Kalamazoo County. Michigan 

Generallng facIlity IS CriSp and pnsmallc Primary t"an­
gular bents of bUilt-Up architecturally exposed structur 
al steel elements form the deSign Icon linked by tubu­
lar steel sections Secondary and tertiary structural 
steel elements frame the enllre extenor glass wall sys­
tem. and lorm gracelul catwalks. sta ir and craneway 
elements 

Architect Structurat Engineer 
Skidmore. Owings & Mernll 
Chicago. illinOIS 

General Contractor 
Erhardt Construction Company 
Ada. MIchigan 

Steel Fabricator 
Grand Rapids Steet & Supply 
Grand Rapids. MIchIgan 

Steel Erector 
Steelcon 
Kalamazoo. Mlchtgan 

Owner 
STS Consultants. LId 
Northbrook. illinOiS 
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RADIO STATION K92FMIWDBO 

Orlando. Florida 

Two majOr componeniS 01 IhlS broadcaSI laclilly and 
corporale office have been Inlegraled Inlo Ihe overall 
design Ihe 200-lllower and Ihe salelille dish A 10·f! x 
I SO-II skyllghl-covered cOllidor permlls viewing 01 bolh 
elemenls Iromwllhln Ihe bUilding Because Ihe bUilding 
IS severed Irlerally Inlo IWO pieces by Ihe barrel arch 
skyllghl an excepllonally slrong column syslem was 
required 10 reSlsl hurucane force winds Steel truss 
columns resIst wmd shear by triangulatIon In a manner 
similar 10 Ihe 2OO-f! broadcaSI lower 
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Architect 
Helman Hurley Charvat Peacock. Architects. 
Maitland. Fklnda 

Structural Engineer 
Allan and Conrad. Inc. 
Winter Park. Flooda 

General Contractor 
R C, Slevens Construcuon Co 
Orlando. Flonda 

Steel Fabricator Erector 
Southern Central Steel 
Sanford. Florida 

Owner 
NewC/ty CommUOIcatlons, Inc. 
Orlando. Florida 

LLOYD CENTER CINEMAS 

Portland. Oregon 

The deSign ior Ihls mulll·screen cinema complex IS • 
Inlended 10 "rekindle Ihe Spllil and eXCllemenl of Ihe 
20s. when a nlghl OUI allhe movies was a grand evenl • 
Red-palnled exposed siruciural Sleel lends a Irghlness 
Ihroughoul. slarllng Wllh an enlrance galle"a moving 
Ihrough a Iransilional rolunda and ending In Ihe slreel 
ollhealres " Each movie house has lis own Idenlrly and 
sparkling neon marque All delailing IS exposed where 
approp"ale iasleners and cable slruclures are used 10 
suspend Irghl I,xlures and neon arfwork 

Jury comments "Totally unique . .. they put some real 
show business Into this. " 

Architect 
Broome. Onngdulph. O'Toole, Rudolf, Boles & AsSOCiates. PC 
Portland, Oregon 

Structural Engineer 
KPFF Consut1lng Engineers 
Portland. Oregon 

General Contractor 
Hollman Construcl+an Co 
Porlland. Oregon 

Owner 

Steel Fabricalor 
Foughl & Company. Inc 
Porlland. Oregon 

Steel Erector 
REFA Ereclron. Inc 
Trgard. Oregon 

Tom Moyer Thealers 
Portland. Oregon 

Jury comments. "Refreshing and very laid back; a building 
that says the public Is welcome." 
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INDUSTRIAL TECHNOLOGY 
INSTITUTE 

Ann Arbor. ~1Ichlgan 

A steel frame provides the ·hlgh-tech" Image for this 
prolect. and curved stainless steel panels for the fa 
cade enforce the dynamic prolectlon of a progressive 
corporation whose work IS In ·factones of the future " 
The Intenor Integrates three functions corporate head· 
quarters Industria! research laboratories and training 
facilities The corporate offices a senes of pods which 
Include the training center are sheathed In stainless 
steel and two shades of gray spandref glass The two· 
story industrial· bay laboratories are Identified with 
black masonic tile 

Jury comments: "A high -tech solution , using both symme­
try and mater;als very nicely." 

Architect 
Wilham Kessler and ASSOCIates, Inc. 

Detron. MiCh'9an 

Structural Engineer 
Robert Darvas AsSOCiates. PC 
Ann Arbor. Michigan 

General Contractor 
ONeal ConSlructlOfl 
Ann Arbor. MiCh'9an 

Steel Fabricator 
ServK:e Iron Works. Inc. 
liVOnia. Mangan 

Steel Erector 
McGUIre Steel Erection. Inc. 
NorthVille, Michigan 

Owner 
Industrial Technology Institute 
Ann Arbor. MiCh'9an 

Jury comments "A very simple. natura' expression of ex­
posed structural steel . .. clarity and order are apparent. " 
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GEORGIA STATE BOTANICAL 
GARDEN CONSERVATORY 
VISITOR'S CENTER 

Athens. GeorgIa 

The steel frame painted white. ensures lightness and 
elegance for thiS great glass box The aluminum Sky. 
light and curtain wall system IS broken thermally and 
glazed With Insulating glass The main purpose of thiS 
teachlnglvlsltor complex was the development of a 
tropical rain forest as part of the Unlversltys research 
efforts In biotechnology However. It IS also the seltlng 
for many speCial events. Including lectures parties and 
weddings For general use. large exhaust fans In con· 
nectlon With motorized greenhouse Window sash allow 
alf clfculatlon: for speCial events. the conservatory IS 
alf-condltloned 

Architect 
Hall. Norns & Marsh, Inc 
Atlanta. Georgia 

Structural Engineer 
Sedkl & Russ Engineers 
Atlanta. Georgia 

Generaf Contractor/Steel Erector 
Terry Development Corporation 
Athens. Georgia 

Steel Fabrfcator 
Thackston Steel Co . Inc 
Statesboro. Georgia 

Owner 
UniverSIty 01 GeorgIa 
Athens, Georgia 



ArchitectStructural Engineer 
Skidmore. OWlngs & Mernll 
Chago. IlhnOls 

Steel Fabricator Erector 
Bnstol Steel CorporatIOn 
Bnstol. VlrglOia 

Owner 

McCORMICK PLACE EXPANSION 
FACILITY 

ChICago, IIhnots 

A steel-Iramed low-rise bUilding utilizing a cable-sus • 
pended structural steel rool system the McCormick 
ExpanSion resolves site constraints . yet remaIns har· 
mOnlous With adjacent lakelront enwons It augments 
Ihe eXlsllng McCormick Place Exhibit Hall to lorm the 
worlds largest contiguous exhibition lacility and has a 
480 It x 780 It long-span rool suspended from cables 
supported by 12 concrete pylons prOjecting 60 It above 
roof level The 34'. In diameter gatvanlzed steel ca 
bles. SIX at each pylon are Jacketed by an extruded 
white PVC protective sheath With polished stainless 
steel anchorage Iltllngs 

Jury comments' "An extremely delicate way of handling. 
gigantic structure. " 

Construction Manager 
Schal McHugh 
Chteago. Ilhnats 

Metropolitan Fair & ExposlllOn Authority 
Chtcago, IIhnols 

OWINGS MILLS TOWN CENTER 

Owings Mills, Maryland 

Structural steel creates a light airY upscale and so­
phisticated stater'lent Within a low-maintenance. highly 
durable Iramework The load court s conservatory ap· 
pearance was achieved uSing bent structural steel T­
sections to support curved glass skylights Exposed 
Vlerendeel steel rool trusses serve both as stabilizers 
and decorative elements throughout the mall lormlng 
the leature deSign element Exposed steel columns are 
bUilt up from one WF-shape and two T s welded togeth­
er to make crUCiform columns 

Jury comments "A very sophisticated, state-ot·the-ar' type 
structure ... 

Architect/Structural Engineer 
RTKL ASSOCiates, Inc 
Bait/more. Maryland 

General Contractor 
HCB Contractors 
Baltimore. Maryland 

Steel Fabricator 
Strait Manufacturing 
Greencastle. PennsytvaOla 

Steel Erector 
L R Willson & Sons, Inc. 
Gambnlls, Maryland 

Owner 
The Rouse Company 
Columbia, Maryland 
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• THE HARTFORD LIFE INSURANCE 
HEADQUARTERS 

• 

• 

• 

SImsbury. ConnectICUt 

Stub girders proved cost-effective while minimizing 
lloor-to-lloor height In this 4-story bUilding Ducts servo 
Ing three separate wings run parallel to the beams 
through the girders The composite steel beams afford · 
ed great design lIexlblllty allOWing openings to be cut In 
the field The exterior IS clad In 2-ln pink Connecticut 
graOile The 650.000 sq II campus-style bUilding In· 
cludes a computer center. corporate office space for 
2.000 employees. cafeteria private dining rooms and 
conference center and a tOO-seat mull I-purpose audl ' 
tonum 

Architect 
Thompson. Venluleu. Stainback & Associates. Inc. 
Allanta, Georgia 

Structural Engineer 
Ross Bryan AsSOCiates. Inc. 
Nashville. Tennessee 

Generaf Contractor 
BarUett , Brainard. Eacon Dugan & Meyers. a joint Venture 
Bloomfield. Connecucut 

Steef Fabricator Erector 
The Berh" Steel ConstructIOn Co 
Berhn. ConnectICut 

Owner 
The Hartford Insurance Group 
Hartford. Connectlcul 

Number 5 1 1967 

Jury comments: "Tradltlona' mainstream architecture . 
eminenfly wetl·executed." 
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Steel Notes 
LRFD TEACHING 
GUIDE OFFERED 

A new publication, Elements of 
Teaching LRFD (S332), is now 

available in manuscript form from 
AISC for educators who plan to incor­
porate Load and Resistance Factor 
Design (LRFD) in their structural cur­
riculum. The new teaching tool is 
based on a syllabus prepared by Prof. 
Joseph A. Yura, Dept. of Civil Engin­
eering, University of Texas at Austin . 
Yura is a contributor to the 1st Edition 
of AISC's Load and Resistance Fac­
tor Design Manual of Steel Construc­
tion, and has been teaching LRFD as 
a part of the university's structural 
design program. 

LRFD is a design procedure based 
on the actual strength of a member 
or component, rather than on an ar­
bitrary calculated stress. It is an 
ultimate strength concept wherein 
both working loads and resistance 
are multiplied by factors, and the 
design performed by assuming that 
the strength exceeds the load. 

Teachers of structural design may 
obtain one complimentary copy of the 
new Elements of Teaching LRFD by 
requesting it in writing. Send requests 
to Robert F. Lorenz, director of educa­
tion and training, AISC, 400 N. Michi­
gan Ave., Chicago, III. 60611-4185. 
For further information, call him at 
312/670-5406. 

BOOKLET SHOWS 
STUDENTS' BEST 

Winners of the 1986 AISC/American 
Institute of Architecture Students 
(AlAS) student design competition are 
featured in a 30-pg. booklet available 
from AISC. 

The competition , titled " Bridges of 
Steel," involved the hypothetical 
reconstruction of the historic Smith­
field Street Bridge in Pittsburgh. The 
student was asked to design a new 
bridge using the latest advances in 
theory and technology. But the stu­
dent also had to preserve the memory 
of the original bridge within the urban 
fabric of Pittsburgh. Emphasis was 
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placed on aesthetic design with steel 
and the relationship between the new 
bridge and the urban context of 
renaissance Pittsburgh. 

The booklet includes an explana­
tion of the competition, profiles on the 
jurors, Jurors' comments, photos of 
the winning entries and the students' 
design statements. For a free copy of 
the booklet (quantities are also avail-

I able), contact Will iam Noble, AISC 
headquarters, 312/670-5422. 

COMBINED CONFERENCE 
FOR THE COMtNG YEAR 

For the second consecutive year, the 
Conference of Operating Personnel 
and the National Engineering Con­
ference (COP/NEG) will be combined. 

I The conference will be held at the 
Hilton Fontainebleau Hotel , Miami 
Beach, Fla., June 8-11,1988. A call for 
papers has already been issued. And 
the committees for the two meetings, 
chaired by Victor H. Thompson, Jr., 
Mosher Steel Company and Larry A. 
Kloiber, L.L. LeJeune Company, are 
now conducting planning meetings to 
prepare for technical sessions. The 
Hilton Fontainebleau Hotel oHers ex­
cellent facilities for the numerous 
workshop sessions planned and for 
the more than 100 exhibitors ex­
pected to display their products and 
services. With more than 1,000 at­
tendees at last year's combined con­
ference in New Orleans, AISC an­
ticipates an even larger representa­
tion from engineers, fabricators and 
consultants in 1988. 

LIGHTWEIGHT MANUAL 
AVAILABLE AGAIN 

A limited number of the Manual of 
Steel Construction, 8th Ed.-Light­
weight (MOI2) has been reprinted and 
is now available. At 1 Ib.-5 V. oz. and 
7/8-in . thick, this lightweight Manual 
is ideal for both jobsite and traveling. 
Printed on opaque " bible" paper, it is 
unabridged and complete in every 
detail. The 832-pg. Manual still con­
tains the provisions of the November 
1978 AISC Specification for the 

Design, Fabrication and Erection of 
Structural Steel for Buildings. Data is 
divided into six basic sections: (1) 
Dimensions and Properties, 
(2) Beam and Girder Design, (3) Col­
umn Design, (4) Connections, (5) 
Specifications and Codes and (6) 
Miscellaneous Data and Mathemati­
cal Tables. To order, send check, 
money order or Visa/MasterCard in­
formation (state type of card, number 
and expiration date) to AISC Publica­
tions Dept. , PO. Box 4588, Chicago, 
III. 60680-4588. 

FELLOWSHIP APPLICATIONS 
NOW ACCEPTED 

AISC's Education Foundation is now 
accepting applications from engineer­
ing students for $8,000 scholarships. 
A maximum of five fellowships will be 
awarded to those senior or graduate 
civil or architectural engineering 
students majoring in structural en­
gineering who propose a one-year 
project dealing with some aspect of 
steel construction. Entries must be 
received no later than April " 1988. 
For an application, contact Robert 
Lorenz, AISC Education Foundation, 
400 N. Michigan Ave., Chicago, III. 
60611-4185; 312/670-5406. 

NOMINATIONS INVITED 
FOR 1988 T_R. HIGGINS 
LECTURESHIP AWARD 

Applications are now being accepted 
for the 1988 Theodore R. Higgins 
Lectureship Award, which recognizes 
the author of the most significant 
engineering paper related to steel in 
the five-year period from Jan. " 1982 
to Jan. " 1987. 

The winner, who receives a $5,000 
cash award, presents his paper on six 
occasions during 1988. A jury of six 
distinguished engineers from the 
fields of design, education and the 
fabricated structural steel industry 
selects the winning author. Nomina­
tions, which should be directed to the 
Committee on Education, AISC, 400 
N. Michigan Ave., Chicago, III. 
60611-4185, must be received by Nov. 
13, 1987. 0 
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Plated Decks-Plain or perforated 
Most complete line of deck products 
in 5/S" to 7Y{' depths 
OUR SERVICE WILL SAVE YOU TIME. MONEY 
Epic has these profiles available for shipment 
on an ASAP. Basis! 
Your order will be processed in One Week 
in most cases. Ask about our ASAP. Service . 

.,. Call (41 2) 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.1I1. 
• lakeland. Fla. 

Dealer Inquiries Invited 

EPIC 
Eleven Talbot Avenue. Rankin. PA 15104 

PHONE: 412/351 ·3913 
TVVX: 710·664·4424 

EPICMETAL 8ROK 



CONTINUING 
A TRADITION OF 
RELIABILITY 
, . . Launching A New Era 
in Steel Design! 

1927 ... 

1986 ... 
It' s Here! The Book We've 
All Been Waiting For ... 

• based on the 1986 AISC "LRFD" Specification for 
Structural Steel Buildings. 

• grounded in the tradition of the AISC "bible" - the 
Mam,al of Siefl CoIlSlnlCllolI, introduced in 1927 and 
now in its 8th Edition. 

• meshing the familiar and accepted basics with the 
very latest approaches to steel design, derived from 
current research and technological advances. 

• helping you design more reliable, more economical 
steel-framed buildings. 

• ••••••••••••••••• 
• ORDER YOUR COPY NOW! 
• AMERICAN INSmUTE OF STEEL CONSTRUCTION· DEPT B II PO oox 4588. CHICAGO. 1l6CJ680.4588 

II I t.'f\Close payment ofS __ for - ropu:'S 01 the first EditIOn l.ood and Resistance 
Factor Design M~nual 01 Si{'el Constructwn iIIt $56,00 each • • N.unl' " Titit 

• ComFNIny 

• AJd~ 
7'1' • a~,tyL-. __ 

IJJeast' (>OC)os,e rermHance, NoC.OO. orden In New YOI' .ltfomJ,,1 and llIu\oludd II 80lles lax. Shlppmgchargcs prt'p-lld In the US On 'ihlpnl('T\tsoutsldc the US., add Joel of 
total purchase for postage and handlmg. Visa and MasterCard acceptKi. 

• Charge My Card No. __ Exp. 


