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If you've been evaluating computerized structural steel detail
ing, you should know a new leader has emerged ... DETAIL'" 
Compare, and you'll find, as others across the country have . .. 
nothing else comes close! DETAIl'" 
Simply the Best. 
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1986 NATIONAL ENGINEERING CONFERENCE EMPHASIZES 
LATEST TECHNOLOGY 

The 1986 National Engineering Conference will be held June 12·14 afthe 
Opryland Hotel, Nashville, Tenn. 

Its keynote session will focus on major advances in both building and 
bridge construction. 

Building construction seminars, workshop and panel discussion topics 
will include: Load and Resistance Factor Design; bolted moment 
connections; ponding of concrete decks, systems approach for staggered 
trusses; advances in the design and construction of mixed stee/-concrete 
buildings; deSigning for fire protection; examination of wind drift criteria; 
and the role and implementation of project specifications in the total 
construction process. 

Bridge workshops will consider: 3D analysis of girder bridges; utilization 
of the new AASHTO Guide Specification for beam bridges; design for 
minimum total bridge costs; computer·aided design of horizontally curved 
girders; joinl/ess steel bridges; and composite plate girder bridges. Both 
long and short span bridge design will receive attention. 

A special Saturday morning session will examine the implications of the 
Mexico City Earthquake for future building design. 

Concurrent sessions, with each session repeated /Wice, will permit 
attendees ample opportunity to hear subjects of particular interest to their 
own practice. 

For details, call or write AISC, 400 N. Michigan Ave., Chicago, III. 60611 , 
3121670·2400. 0 

AISC SHAPE DATA BASE NOW AVAILABLE FOR PC'S 

In a continuous effort to provide design aids to structural steel designers, 
AISC has developed a Computer Data Base for properties and dimensions 
of structural steel shapes, corresponding to data published in Rart I , 8th 
Edition Manual of Steel Construction , for these personal computers: 

1. IBM· PC (and compatibles) 4. DEC Rainbow PC 
2. Hp·l50 5. Tandy/Radio Shack Models 3 & 4 
3. Wang PC 

The computer data base diskette contains: 

1. The properties and dimensions of these structural shapes: 
a. W shapes e. American Standard Channels (C) 
b. S shapes f. Miscellaneous Channels (MC) 
c. M shapes g. Structural tees cut from W shapes (WT). 
d. HP shapes 

2. Data base formats 
3. Explanation of variables specified in each of the data fields 
4. Usting of a read/write program and complete data base images. 

Cost of this data base is $40 ($30 to AISC members). To order, enclose 
check- specifying one of the 5 PC models-to AISC, P.O. Box 4588, 
Chicago, IL 60680. 
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.;: Lambert International: 
• Architectural Creativity in Steel 
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Airline deregulation proved very bene· 
flclal to business allambert·St loUis 

International Airport. The physical growth 
of the airport broke ground for arChitec
tural Innovations In steel construcllOn De
regulation led to the decision of two maiOr 
airlines. TWA and Ozark. to bUild a hub In 
St lOUIS, so much of the lambert project 
responds 10 their hubblng and expansion 
needs Since renovations began at the air
port In 1979, Lambert has grown from 12th 
to Sixth In the ranking of the nation's bus
Iest airports The proJect, a $250-mllllon 
proJect . has already more than doubled 
the size of the airport and tripled the pas
senger handling capacity Three maiOr 
features of the expansion are a TWA con
course extension , Concourse C, an entire 
new concourse for Ozark Air Lines, Con
course D; and a cargo-handling faCIlity 

Structurally, the expansion proleCt has 
no new features to boast Standard com
ponents and connections were used 
throughout But what IS unique IS the ar
chitectural use of these standard steel 
components According to Pat Askew, 
deputy prolect director for the NE firm re
sponSible for overseeing the entire land
side prolect. the architectural and eco
nomiC success of the expansion resulted 
from thiS Innovative use of commonplace 
components One such distinctive ele
ment IS that Concourse D's curtain wall IS 
In steel. which IS "pretty unusual" for an 
airport concourse "Steel Siding used to be 
lust used for utilitarian, Industrial applica
tions, now It IS gaining acceptance for 
public buildings as an architectural de
sign element We used what comes out of 
the catalog to really play With some con
cepts that saved time and money and yet 
produced a unique. dramatic bUilding " 

Concourse C 
TWA deCided to bUild the Concourse C 
extension when It established St LoUIS as 
ItS main hub The airline needed to extend 
ItS eXisting concourse to double the num
ber of gates, prOVide space for executive 
offices and an Ambassador 's Club, and to 
set up a special baggage-handling faCIlity 
The $20-mllllon, 120,OOO-sq ft extension 
accommodates these extra reqUirements 

1st Ouarter!l986 

TWA Concourse C, Lambert Fteld (above & below) 
MBjestlc blue-colored columns and 40·ft diameter 
skylight create gateway to mam lounge 
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SpaCIOUS quality achieved by archlteclurallnteracllon of exposed sleef trusses and 
skyllghtlng In 2-story flses of TWA concourse 

with a unique three-story design which 
btends with the eXlsling two-story struc
ture. Standard features of an airport con
course are on the middle level: passenger 
hold rooms at gates on both sides of the 
building , lounges, shops and offices . 
Three sections of moving walkways, each 
140 tt long, make It easy for passengers 
to get to gates from the main terminal. The 
third, or upper, level houses the Ambas
sador 's Club and TWA executive offices. 
The lower level houses a baggage-han
dling faCility, Independent from the system 
In the main terminal , to allow transfer of 
baggage qUickly from one TWA flighl to 
another In the hub system. 

Because most airports do not have 
three-story concourses, the new arrange
ment permitted Innovative design fea
tures. Over all lounge areas In the con
course the third story IS left open to create 
a spacIous effect and a stimulating at
mosphere Extensive use of skyllghling ac
cents the two-story spaces "The added 
height visually enlivens the area," notes 
Askew, "while the skylights provide sub
stantial supplementary lighting " 

Steel played a significant role In the In
novative architectural features of the con
course like eXisting concourses, the 
structural system of the extension includes 
30-ft column spacing and 75-ft clear-span 
trusses Because the columns and trusses 
are exposed to View, special care was 
taken In welding and finishing the con
neclions The fresh, spacIous quality of the 
concourse results from the architectural in-
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teraclion of the exposed steel trusses with 
the skyllghting and carpeted Interiors 
within the two-story rises. 

Like other concourses at Lambert, the 
HVAC system IS part of thiS architectural 
expression Unique to Concourse C, how
ever, are the Sizable columns which con
duct steam and chilled water from an un
derground utility tunnel to the HVAC 
system on the roof, and also house ducts 
to Circulate warm or cool air. Carpeted In 
blue to complement the Intenors, these 12-
ft and 10-ft-dlameter tubes nse maJesti
cally Within the lounge areas to Circular 
skylights on the ceiling MOVing walkways 
carry passengers Into the heart of the ex
tenSion , marked by a dramatic comblna
lion of a 40-ft dla skylight and the large 
blue columns which serve as a gateway 
to the main two-story lounge. 

The only structural difference between 
thiS concourse and existing concourses is 
that the extension has three stones. Yet, it 
IS within thiS difference that major archi
tectural changes In the standard deSign 
could be Implemented The result is an 
extension which blends With the connect
Ing bUilding , but has a distinctive, open 
quality of ItS own. At the same time, the 
extenSion meets the functional reqUIre
ments of accommodaling executive of
fices, club and baggage facilities 

Concourse O- a Fast Track 
Concourse D IS the showpiece of steel 
construction at Lambert, both In terms of 
construction methods and architectural 

deSign . The $46-million project used 
about $4 million in steel Because Ozark 
wanted the t 5 new gates opened qUickly, 
the 210,ooo-sq It concourse was bUilt on 
a special fast-track schedule-shaving • 
nine months off construction time The fast-
track was In two steps: first , the project 
was split IOtO separate bid packages , 
starting With construction of the founda-
tions, structural steel, extenor walls and 
roof. The exterior was completed enough 
by winter months for the second construc-
tion team to begin on the plumbing, HVAC, 
electncal systems and Intenor work, thus 
saving six months construction time. 

In the second phase of the fast-track, 
three more months were saved by pre
paring structural steel shop drawings dur
Ing the deSign stage. Approved shop 
draWings were ready before the contract 
was awarded Askew notes, "Normally the 
deSign is completed before shop drawing 
detailing begins, but for Concourse D, 
once we had framing plans underway, we 
started talking to the detaller, who advised 
us of the most practical and cost-effecllve 
methods for connections and fabrication. 
InvolVing a detaller early was a great way 
to save time. Since we're talking about 
roughly 3,000 tons of steel, it was a prac
tical solution to a difficult problem.· 

Fast-track schedufe shaved mne months 
off construction time of 21O,OOO-sq ft 
Ozark Concourse 0 

1st QuarterJ1986 
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Ozark's concourse was designed to accommodate people-mover above (oof (top) Steel
'ramed project was split mto separate bids to speed completion. 

As In Concourse C. there was little un
usual about the structural design of Con
course D Once again. standard steel 
components were used to salisfy require
ments. and at the same lime create an 
architecturally dlsflnctlve bUilding Struc
tural reqUirements for the concourse were 
dictated by several factors First of all . un
like Concourse C. Concourse D IS 
bounded on one side by a major highway 
Boarding. therefore. can only take place 
on the other side of Ihe bUilding . ThiS 
called for a narrower building. with no pas
senger hold rooms on the south Side of the 
concourse Secondly. in the expansion 
master plan. Concourse D will serve as a 
link between a new east terminal and the 

lSi Ouarterl1 986 

existing west terminal. To facilltale the 
eventual movement of passengers from 
one terminal to the other. a people-mover 
was designed into D. The structure IS de
Signed to accommodate a rubber
wheeled car system to run along a track 
above the roof of the concourse 

In conSidering these criteria. the con
course was designed With 60-1t span 
trusses. as opposed to C's 75-ft spans 
Column spacing IS SO-ft 0 C Instead of 30-
ft 0 c . because the direction of the struc
ture turns along the length of the con
course. Instead of fhe Width Interior col
umns In the north bay were extended 
through the roof to support the fu ture peo
ple-mover. And columns. beams. connec-

hons and footings were deSigned to carry 
the extra load 

Another deSign reqUirement was the In
corporation of a moving walkway system 
to carry passengers the length of the 
3.ooo-ft long concourse ·about four times 
longer than TWA's extension S'x sections 
of moving walkways were deSigned Into 
the concourse In the first phase of con
struction a 3oo-ft x 12-ft hole was left In the 
floor. and steel supports put In for later 
Inslallatlon of the walkways 

The structural outlines for the con 
course- the highway boundary. one
Sided nature of the bUilding. and sup
porflng columns for the people-mover
were the baSIS for the olstlnctlve. aesthehc 
architectural deSign elements featured 
The walkways are set off to one Side of the 
concourse. basically In an enVIronment of 
their own Curving glass vaults rise above 
the walkways fo stimulate the passenger 
as he walks from the terminal to hiS gate 
Staggered With the glass-vaulted walk
ways are solid-vaulted sections made of 
curved steel panels. supported by bent
sfeel tubes These panels were then car
peted to complement the concourse In
terior. 

The two-level bUilding houses aircraft 
operations on the lower level while the up
per level Includes passenger hold rooms . 
concesSions. restaurants and other public 
conveniences . The concourse also 
houses a 90.000 sq ft. two-gate Interna
tional faCility 

The location of the utility distribution sys
tem for Concourse D was dictated by ught 
scheduling criteria. which precluded dig
ging an underground utility tunnel Be
cause of fast-tracking . as well as the de
sire to make the exterior of the bUilding 
attractive to highway travellers. It was also 
necessary to aVOid roof penetrations The 
roof could therefore be put In place more 
qUickly. and the entire Interior process 
continue Without delay Instead of plaCing 
the distribution system on the roof or un
derground. a 10-11 Wide hOrizontal utility 
chase was bUilt Into the lower level , di
rectly below the moving walkways , to 
house HVAC and mechanical systems 
Since the eXisting utility plant IS a full mile 
and a half from the middle of Concourse 
D, a new utility plant and electrical sub
station were bUilt on the apron level The 
plant, located adlacent to and below the 
publiC areas. IS Insulated and sound
proofed , thus unnoticeable 

The exterior of the concourse IS de
Signed to complement the eXisting con
courses and terminal, and also boast dis
tinctive architectural features One unique 
feature of Concourse D's exterior IS that 
steel plays more than a structural role In 
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lic, a state-of-the-art treatment , was ap
plied . The coating, which has a 20-year 
guarantee, makes the concourse blend in 
with the other, aluminum-sided con
courses. Says Askew, "The curtain wall is 
another standard component of the con
course-it IS out-of-the-catalog , off the 
shelf-but we used it here in a distinctive 
way." 

Cargo Comptex 
To make room for Concourse 0 , an existing' 
cargo complex was torn down, requiring 
construction of a new facility. The new five
building, 150,OOO-sq It cargo complex fol
lows the general theme of steel construc
tion at Lambert : standard components 
used to make architecturally attractive as 
well as practical , effiCient , economical 
structures. Sverdrup worked closely with 
the nine airlines who were tenants of the 
$8. I-million complex so Ihe buifdings 
would be deSigned to fit their needs. The 
five warehouse-type buildings are all ori-

lsl0uarter/1986 

ented towards a common public truck 
court, ensuring efficient traHic flow and 
permitting future horizontal expansion of 
all buildings along the length of the court. 

The building complex is designed to 
minimize energy consumption by maxI
mizing use of natural elements, all within 
the constralnls of the varied requirements 
of the many airlines who occupy the fa
cility. The roof system features a series of 
south-facing, recessed clerestorres, de
signed to allow light and heat in during 
Winter, yet block out the summer sun. 
Sloped roofs behind the clerestories re
flect light indirectly into the bUildings. Heat 
is exhausted by fans in the truss space of 
the sidewalls. 

The versatility of the structures comes 
as a result of the 25-ft modular steel con
struction. For airlines With larger needs, the 
modules are 120 ft x 25 ft , while smaller 
buildings have 25-ft x 80-11 modules. To 
maintain the economical nature of the 
larger buildings, a center column uses 60-

ft trusses. The modular construction faCil
itates future expansion of the bUildings. 

BUilding materials were chosen for their 
permanence and performance In an In· 
dustrial environment The structure IS a se
rres of columns and long-span trusses wifh 
jOists and roof deck. OutSide walls are de
mountable precast concrete panels wllh 
corrugated steel faSCia . A standard 
spread-footing foundatron was used. The 
high-bay buildings are 16 It clear to the 
underSide of the structure-large enough 
to allow palletized stac~ing of cargo, and 
to proVide ample space for maintenance 
shops and offices. The fleXibility of the 
space lets airlines bUild either a two-story 
office or a single-story area with an upper 
mezzanine. 

The architecture of the cargo complex 
blends With the Similar, standard construc
tion of the airport terminal, while the re
peated use of clereslotles In the complex 
contributes a distinctive aesthetic pattern 
to the complex Itself 0 

Nine 81flfnes share Lambert aIr cargo 
complex (I) Structure's versatIlity comes 
With 25·ft modular stee/·framed 
constructIOn. adapted to each camer's 
needs (below, I & above) 

Architect/Structurat Englneerl 
Project Manager 
Sverdrup Corporation 
51 LoUIS. Missouri 

General Contractors 
Hercules Construction Co (Concourse C) 
McCarthy Brothers Construction Co (Con
course C) 
Hankins ConstrucllOn Co (Cargo Complex) 
SI LOUIS, MISSOUfl 

Steel Fabricators 
Ozark Slruclural Sleel Co (C) 

Acme Structural , Inc (0) 
Spnngfield, Mlssoun, and 
Banner Iron Works (0) 
St LOUIS, MISSOUri, and 

Kayslng Iron Works (Cargo) 

Owner 
City of St LOUIS , MIssouri 
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Golden Gate Bridge: 
• They Worked by Night! 

• 

by Daniel E. Mohn 

Damel E Mohn. P E M ASeE. IS chief engi
neer . Golden Gale SJldge. Highway and 
Transportation District , San FrancIsco, Cali 
fornia 

A majOr rnspecllon of Ihe Golden Gate 
Bridge In t 968·69 revealed the rein· 

forced concrete roadway to have wide
spread defects and local failures Further 
Invesligatlons found the concrete of the 
roadway With a high level of chloride Ion 
contamination and fhat It was beyond the 
threshold limit of one Ib of sodium chloride 
per cu yd of concrete Therefore. the ex
Isting roadway could not be restored eco
nomically or practically Independent 
studies confirmed complete replacement 
of the roadway and Its supporting mem
bers was economically preferable over re
habilitation of the eXisting one. 

Following a feasibility study of three po
tential structural elements for the roadway 
replacement. a scheme uSing orthotroplc 
deSign technology was adopted as the re
placement element 

Work by Night 
All work on the bndge that required traffiC 
diverSion was performed at night. dUring 
a time volume In which one lane In each 
direction could provide the necessary lane 
capacity All lanes were open and avail
able for use dUring peak commute periods 
starting at 5:30 a m. each weekday and 
7 a m Saturday morning 

On Aug 15, 1985. at 230 a m .. exactly 
401 nights and days of work after the first 
section of the 47 -yr old reinforced con
crete deck was saw-cut from the Golden 
Gate Bridge and replaced With a modern 
orthotroplc steel deck section. the 747th 
deck section was lowered Into place to 
complete the structural work on the $60 3-
million project 

ThiS project replaced the entire roadway 
slab and ItS supporting steel stnngers With 
an orthotrop'c steel deck system consist
Ing, In general. of a 'Y.-In steel plate. stiff
ened longitudinally With 'Y, -In steel trap
eZOidal nbs II-In. deep, and 'I.-In . x 12-
In deep sublloor beams spaced 25 It 
transversely 

1 sl Quarter' 1986 

World·renowned Golden Gate Bridge undergoes mBJor re-decl'(lng Careful plannmg 
kept traffiC delays to mlnlmum - motOfJsts were only Inconvenienced 13 times 
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History of the Golden Gate 

The Golden Gate Bridge was originally 
opened to traffic May 27, 1937 The bridge 
extends 9, t50 ft (2,79Om) from the PresI
dio on the south to the Marin shores of San 
FrancIsco Bay on the north. It IS the only 
direct vehicular transportation link be
tween San FranCISco and the counties to 
the north via U.s. Hwy 101. Actually, the 
bridge IS three separate structures: the 
suspension bridge proper, consisting of a 
4,200-ft (1 ,280m) malnspan and side
spans of 1,125 It (343m) each; the San 
FranCISco approach viaduct. 1,268 ft 
(387m) long: and the Marin approach 
viaduct, t ,432 It (437m) long. 

Highway 101 , north of the Golden Gate 
Bridge, IS an eight-lane divided freeway 
serving the counties to the north of San 
FranCISco, Including the Redwood Empire. 
Between July I, 1983 and June 30, 1984, 
the bridge carned 38,520,000 vehicles. 
On a tYPical weekday, It Will carry between 
tl 0,000 and lt5,ooo vehicles. About half 
of these cross between 6 and 8 a.m., and 
4 and 6 pm Peak traffiC is southbound 
into San Francisco In the a.m. and north
bound dUring the p m 

To accommodate these directional peak 
demands, the centerline of the bridge is 
changed , using PVC pylons placed man
ually on the structure, to provide four 
southbound lanes and two northbound 
lanes In the a.m., four northbound lanes 
and two southbound lanes in the p.m. and 
three lanes in each direction dUring mid
weekdays and weekends DUring those 
times when traffic volume demand is less 
than the full capacity of the bridge, either 
one or two lanes are taken out of service 
to prOVide a space-buffer, for safety, be
tween opposing dlrecllons of traffic. 

Since completion of the bridge in 1937, 
the salt atmosphere took ItS toll . Recog
niZing the bridge had suffered a conSid
erable amount of corrosion exposure, the 
board of directors in 1968 commissioned 
Ammann & Whitney, consulting engineers, 
of New York City, to Inspect major struc
tural components. The report of thiS In
spection on November 1969 stated , 
among other things, that the Original rein
forced concrete roadway was shOWing 
signs Of distress The consultants recom
mended further study to determine the ex
tent of, and sotutlon to, the probtem. In 
1976, It was determined the salt content 
of the Original reinforced roadway stab ex
ceeded the threshold limits for rehabltita
tlon, and the roadway would have to be 
entirety reptaced Further studies con
ctuded an orthotroplc steel deck reptace
ment scheme tor the roadway was more 
cost-effective than any other replacement 
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Huge new deck sectIOn drops mto place (top) dUfing afl-mght operations 
DISintegrating sections (bott .) come out In complex operation 

scheme. Final design engineering and the 
preparation of contract plans. specifica
tions and bidding documents started earty 
in 1979. 

Desfgn Determfned by Traffic 
There are no practical alternative routes 
between Sonoma and Marin Counties and 
the City and County of San FranCISco. So. 
a maJor consideration dUring the deSign 
of the replacement element was the ability 
to perform the work and sllli maintain a 
sufficient number of lanes to accommo
date traffiC at all times. day or night. The 
deciSion to use modular construction tech-

nlques was based on thiS deSign param
eter An analYSIS of traffiC volume patterns 
indicated all deck replacement work 
would have to be performed at night. Start
ing at 8 p .m. week nights. It was poSSible 
to take three of the SIX lanes out of service 
and stili accommodate the volume With 
only minor congestion. 

At midnight . an additional lane was 
taken from service to prOVide four traffic 
lanes or a total of 40 It In which replace
ment work was done. TraffiC volume al
lowed the four lanes to remain out of ser
vice until 5:30 a.m . at which time the 
bridge had to be configured to accom-
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Deck plates were fabflcated 'rom 5IB-tn. steel 
plate SectIOns were SAW-welded on site 

mod ate morning commuters. Therefore it 
was a contraclual requirement to have all 
six lanes in service no later than 5:30 a.m. 
each weekday morning. 

Generally, the Original bridge was con
structed with a 50-ft longitudinal module. 
The replacement deck was designed to 
thiS same dimension. The typical replace
ment section IS about 15 ft , or one and 
one-half traffic lanes Wide, and 50 ft long. 
DUring Ihe design phase a prototype con
struction contract was performed 10 check 
deSign paramelers and Iraffic-handling 
plans. Under thiS contract, Ihree 15 ft x 
50 ft roadway sections were replaced. 
Based on Informallon obtained , It was de
termined that two deck sections could be 
replaced each night. Construction con
tract time was set at 600 tOlal working days 
for the performance of all the work In the 
prolect. Including mobilization, off-site fab
ricalion, deck and Sidewalk replacement . 

The original reinforced concrele side
walks and their structural steel supporting 
systems needed rehab,litallon as well. This 
work was Incorporated in the deck re
placement contract . Incidenlal to replac
Ing the roadway deck and sidewalks, the 
total Width of the roadway was increased 
from 60 ft to 62 ft. ThiS permits curb lanes 
to be 11 ft Wide for safer operation of 
trucks, buses and recreational vehicles. 
ThiS IS the maximum roadway Width that 
can be accommodated between the tower 
legs of the bridge. 

Since the orthotropic steel replacement 
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roadway element is approximately 40% 
lighter than the original reinforced con
crete roadway element and its supporting 
stringers, consideration to require bal
anced reduction In weight was examIned. 
ComputatIons proved, however, that no 
part of the structure would be stressed be
yond allowable unit stresses under com
bined loading conditions if a balanced 
roadway replacement sequence were not 
required . Since it would be less costly if 
the deck replacement began at one end 
of the structure and progressed Uniformly 
across the bridge to the other end, bal
anced unloading was not a contract re
quirement. 

One of the price considerations during 
this project was to accommodate peak 
commute-hour traffIC volume. As an added 
incentive for the contractor to plan his op
erations so that all lanes were available by 
5:30 a.m .. a penalty program was part of 
the contract. Under it the contractor was 
assessed a penalty of $1 ,000 for each t 0-
minute segment of time past 5:30 a.m. the 
structure was not cleared In retrospect, 
thIS was a wise deciSion by the Golden 
Gate Bridge District. During 401 nights of 
roadway replacement work, mornIng com
muters were inconvenienced a total of only 
13 times. 

Funding Unfque 
The total cost of this profect exceeded the 
funding abIlity of the Bridge District. Prior 
to 1978, all capital improvements and 
maintenance of the structure was funded 
entirely from tolls. Since the Golden Gate 
Bridge, Highway and Transportation Dis
trict is chartered as a California public cor
poration and is not a part of any cIty or 
county, nor part of the State of CalIfornia, 
neither state nor federal funding was avail
able. The District successfully sought an 
amendment to the 1978 Surface T rans
portation Act whIch established eligibility 
of the Golden Gate Bridge to compete for 
FHWA Bridge Rehabilitation and Replace
ment discretionary funds. Following en
actment of this legislation, FHWA agreed 
to fund 80% of the particIpating prolect 
costs, whIch amounts to approximately 
78% of the $65 million total project cost. 
The remainIng costs are funded from 
bridge tolls and no increase In tolls was 
requrred . 

The total $65-mllllon prolect cost In
cludes design, preparation of plans, spec
ifIcations and bidding documents; the 
construction contract: contract adminis
tration and on- and off-site Inspecllon for 
the complete replacement of the bridge 
deck and supportIng members; removing 
and replaCing sidewalks using rehablll-

tated sidewalk structural steel frames and 
new precast concrete panels; complete 
replacement of all bridge utility services, 
including air and water lines, hlgh- and 
fow-voltage electrical conduits, conduc
tors and electncat substations, signal , 
control and closed-circuit television ca
bles, District-owned and publiC telecom
munication lines and other electrical and 
mechanical services used on the bridge 
and ItS approaches. 

Constructfon Very Comptex 
The deck replacement profect was adver
tised lor bids dUring the Fall of t982. Nine 
bids , ranging from $52.495 million to 
$79.993 million, were submitted . The low 
bid was accepted and a contract was 
awarded Nov. 16, 1982. The Bridge Dls
tricl retained the prolect deSigners to pro
vide construction engineering advice and 
perform shop plan checking services dur
ing the construction phase The Trans
portation Laboratory of the California DOT 
(Caltrans) was retained to provide offsite 
and fabrication Inspection along With ma
terial testing services. Caltrans also pro
Vided, on a loan baSIS, engineering per
sonnel to augment the District 's 
engineering department for job-site in
spection , construction engineering and 
contract administration services. 

The contractor set up a profect man
agement office and yard at the north end 
of the Gofden Gate, and also a final as
sembly and staging yard In Napa, Cal. 
about 40 mlfes east. The contractor sub
contracted structuraf steel fabrication 

Twenty-eight million pounds of ASTM 
A709 Grades 36T and SOT, Zone 2 Impact. 
structural steel plate was rolled into plate 
and stockpiled for fabrication Into deck 
units that varied In sIZe and shape from 
9 ft-6 In x 25 ft to 17 ft x 75 ft , Most of the 
deck units were t4 ft-3 In x 50 ft. The odd-

, . 
SIZed deck units were used at abutments, 
pylons, towers and curved parts of the San 
Francisco and Marin approach Viaducts. 

The deck plates were fabricated from 
0/8- ln thick ASTM A709 Gr. 36T mill-run 
steel plate welded to size uSing full
penetration butt welds. The longitudinal 
stiffeners were formed Into trapezoidal 
shape from %-In ASTM A709 Gr 36T 
plate welded to the deck plales uSing 80% 
penetration welds Each deck unit was fll
ted wilh a '12-ln x t 2-ln deep end subfloor 
beam and a '12-ln x 12-1n deep interme
diate floor beam 25 ft 0 c , fabricated from 
ASTM A709 Gr. 36T steel plale. 

Pedestals fabricated from ASTM A709 
Gr. SOT y,- in, %-In , I-In and 1 Y,-In plale 
attached Ihe orlholroplc deck units 10 the 
main floor beams uSing ASTM A325 hlgh-
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New sidewalk section IS set In place 
Phoros by 0 Slemans 

strength bolts. and compensated for the 
difference In depth between the 7 -In orig
Inal concrete deck supported on 24-ln 
deep steel silingers and the orthotroplc 
deck units. Deck units were sandblasted 
and painted with organiC zinc primer and 
vinyl top coats prior to shipping to the con
tractor 's Napa yard 

A seal coat of 'I.-in crushed rock 
embedded In an epoxy asphalt mastic was 
applied to the riding surface of the units 
at Napa to form a temporary riding sur
face. The final 2-1n of epoxy asphalt con
crete Will be applied over the temporary 
riding surface dUring the Spring of t 986. 

The structural steel Sidewalk framing. In
cluding traffic curb, pedestrian railing and 
elect roller standards. was taken to Ihe 
Napa yard lor sandblasting , rehabilitation 
and painting Each Sidewalk frame was fit
ted With a new precast. lightweight con
crete sidewalk slab prior to being rein
stalled Nineteen 4-ln dla. Fiberglas utility 
ducts, one 3-in dla water line and one 6-
In dla. all line were Installed under the 
Sidewalk slabs, Within the structural steel 
framing. by mechanical and electrical sub
contractors each day prior to the Sidewalk 
unit's Installallon. Each condUit run was 
jOined together the day 10llowlng the unit 
Installation. Pullboxes for the u"',t,es were 
Installed In blockouts In the Sidewalk slabs 

The main bridge expansion JOints at the 
pylons and the towers were spanned With 
bronze fleXible condUits. Fiberglas slip 
JOints were used at all other expansion 10lnt 
crossings In addition to condUits for 
bridge operations- which Include all. 
water , hlgh- and low-voltage electrical 
power, roadway lighting. closed-CIrCUit 
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Video and security systems and Dlstrlct
owned telecommUnications-the bridge 
prOVides four condUits for use by the U.S 
Army and two condUits for publiC com
mUnications links uSing fiber OptiCS media. 

The epoxy reinforced Fiberglas was 
speCIfied in lieu of rigid galvanized steel 
conduit because experience has shown 
that galvanized steel condUit would rust 
through at the threaded JOints In 5-7 years 
of weathering unless an extensive main
tenance program was performed It IS an
ticipated the Fiberglas condUit Will last for 
many years. With little or no maintenance 
Further. It IS lighter weight and less costly 
to lurnlsh and Install 0 

Design/Consulting Engineer 
Ammann & Whitney 
New York, New York 

Consulting Engineers/Administration 
California Dept of Transportation 

General Contractor 
DllhnghamITokoia (JOint venture) 
Sao Fraoclsco, California 

Steef Fabricators 
Flint Steel Corporation 
Tulsa, Oklahoma, and 

Chicago Bridge & Iron Co 
Sail Lake C,ly. Ulah 

Owner 
GOlden Gate Bridge, Highway & Transportallon 

District 
San FranCISco, California 
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525 Vine Building: 
Fast Track on a Tight Site 
by Shayne 0 Manning 

Shayne 0 Manmng IS a partner in the structural 
engineering firm 01 THP limited, CinCinnati , 
OhiO 

The 525 Vine office tower, a 23-story, 
494,000-sq fI bUilding, is situated on 

one of the most attractive sites in down
town Cincinnati Its front yard is Fountain 
Square, a very successful urban plaza In 
the heart of downtown Another desirable 
feature of this site IS a skywalk which has 
one of ItS bUSiest arteries Integrated with 
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the building at the second floor. The sky
walk is an elevated walkway connecting 
five hotels, five major department stores, 
the Convention Center, and downtown's 
mafor parking garages. More than 8,000 
people pass through the building's lobby 
In uSing the skywalk at noontime. 

The external appearance and the inter-

nallayout (core, atrium, and lobby) of this 
building have an integral relationship with 
Fountain Square and the skywalk. The 
front of the bUilding is kitty-corner to, and 
faces the Square Large windows are ar
ranged In a wing-spread pattern to em
phasize the front of the building , which In
terestingly enough, IS actually a corner. 
The lobby, with ItS seven-story atrium 
topped by a three-ton stainless steel ro
sette/ceiling sculpture, was placed at the 
second floor 10 take advantage of the sky
walk concept. The core IS along the north 
wall , which faces a blank wall of an ad
jacent building. This provided an excellent 
opportunity to conceal the longitudinal and 
transverse bracing, as well as to maximize 
a clear view of the Ohio River and the 
Square to the south and west of the build
ing. ThiS arrangement created a more de
sirable open layout of office space giving 
tenants maximum fleXibility, and permits 
emphasIs of the openness of the seven
story atrium. 

The building skin is a combination of 
precast concrete and glass. The concrete 
aggregate IS green granite and the cement 
IS slandard grey. To blend with these 
colors, a blue-green glass with charcoal
green mullions were used. This, combined 
With relief from the half-round topped pre
cast panels, produced a very attractive 
building envelope. The city granted air 
rights over the skywalk, which not only in
creased the tenant space in Ihe first seven 
levels, but also Increased the building 
footprint enough to permit an additional 11 
tower floors based on code-permissible 
heights. 

Difficult Sfte Problems 

• 

• 

The 83-ft X 224 -fl site IS constrained by an 
existing hOlel on two Sides, a skywalk and 
alley on the third Side and a street on the 
fourth There was no on-site storage of 
construction materials , but permiSSion • 
was granted to block temporarily only one 
traffiC lane of Vine Street, a downtown 

525 Vme Buddmg, Cmcmnatl, 0. 
Skywalk IS busy traffiC artery 
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street with a very heavy traffic ffow. This 
lane also provided the only major access 
to the site. The alley with the skywalk over
head had to remain open for service ac
cess to adjacent businesses. and the City 
required the eXisting skywalk to be open 
around Ihe clock seven days a week to 
minimize any economic impact on busi
nesses. When the lower was under con
struction. the skywalk was first rerouted 
Ihrough the lower via a temporary en
closed bndge. Another enclosed bridge 
had 10 be bUilt over the existing skywalk 
to provide access to a department store 
cutoff by the initial rerouting. 

Structural Steel Framing 
There are 23 levels of structural steel floor 
framing in the tower-3.150 Ions of almost 
100% A572. Gr. 50 structural steel-steel 
weight averages 12 psf. In addition, bear
Ing bars and other miscellaneous metal 
required for the attachment of the precast 
panels. added another one psf. 

To achieve the required slab two-hour 
fire rating . a 3-ln . composite metal deck 
with 3V>-in. lightweight (115 pcf) concrete 
fill was used. A three-hour fire rating was 

Fast trackmg With steel frame made early 
occupancy posSible . TYPical frammg plan 
(FIg . 1. below) and section (FIg 2. below r) 
detail bulldmg structural deSign. 
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reqUIted on the nlnlh level to separate of
fice and retail space; and on the second 
level to protect retail space from the load
ing dock area. These two floor decks were 
sprayed With a cementltlous fireproofing to 
meet the three-hour fire rating. 

TYPical floor beams are cambered W14 
sections at 8 or 10 I! o.c . supported by 
W21 girders on 30-1! modules. All beams 
and girders. except those on the ngld 
frame. were deSigned composite With Sim
ple. Type 2 connections. The ffoor framing , 
checked for Vibration potential, has per
formed satisfactonly. 

The bUilding columns. which vary In size 
from W14x605 to W 14x45, were all de
tailed long to account for graVIty Induced 
shorlenlng . The typical columns and the 
extenor chord members of the braced 
bents had an V. In. and V,. in. added per 
floor. respectively. The deSign of the 
braced-bents extenor columns were con
trolled by stress due to combined Wind 
and gravity loads They shorten only about 
one-half the amount of the typical columns 
during construction. Without the differen
tial column length detailing. the four majOr 
wind bent columns would have been ap-
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proximately t 1', In higher than the typical 3. 
columns at the roof. 

Large shear walls required for trans
verse stability would have interfered 
with the open office layout. 

4. The lobby/atrium framing with hangers 
and setbacks would be very expensive 
In concrete. 

Three Framing Systems Considered 
Selection of the framing system for the 
tower had to not only consider the basIc 
economies of the structural frame, but also 5. 
site constraints, phased construction and 

Future tenant changes would be diffi
cult to handle. 

Ihe architectural considerations of column 
locallon and open space. Three basIc 
framing systems were considered: 

1. A concrete flat plate with shear walls 

2 A rigid -steel frame 

3 A braced-steel frame 

The concrete scheme proved uneconom
Ical for several reasons: 

The frame would have required a mat 
foundalion because of frame dead 
weight and constraints on exterior col
umn footing size 

2. Eff iCient flYing formwork could not be 
used with eXisting construction so light 
on all Sides. 

Handsome seven·story lobby/atrium /5 

topped by three-ton sculpture 

Ie 

The rigid-steel frame scheme was Inef
fiCient because of the excessive floor 
depth required and an extra 3-4 psf steel 
weight premium above a comparable 
braced-steel frame. This translated into 
over a $1 ,000 ,000 premium, including 
steel weight, skin costs and electrical/me
chanical systems 

The convenllonal braced-steel scheme 
had the advantages of low steel weight, 
minimum cost premium for lateral load re
Sistance, Simple framing connections and 
maximum fleXibility for economical and 
easy tenant changes . The use of the struc
tural steel framing system also facilitates 
fast-track construction. The primary diS
advantage was the interference of at least 
one bay of diagonal braCing framing per 
story. 

The conclUSion of this study was to de
sign a braced -steel frame building , 
thereby maximizing ItS economical advan
tages and minimizing the lost tenant 
space. However, Ihe other two schemes 
were incorporated into the final structure 
where they were most advantageous. The 
concrete scheme was used In the tower 
level garage area, and the rigid-frame 
scheme where diagonal braces were not 
permitted 

Bracing DeSign 
In the longitudinal direction of the building , 
a conventIOnal braced bent-frame was 
used to take advantage of the blank ex
terior wall along one side of the core (see 
Fig . 1). ThiS resulted In an unacceptable 
torsional rotallon on the building axis, 
therefore a rigid frame was added on the 
opposite exterior wall to control this move
ment. This rigid frame, necessary only be
cause of the torsional movement, added 
$100,000 to the cost of the building be
cause of the heaVier beams required for 
both stiffness and strength. 

The transverse bUilding dlrecllon was 
more difficult to brace. No braCing was 
permitted on the exterior column lines and 
only minimal disruptions to Interior tenant 
space were allowed With a relatively high 
bUilding aspect ratio of 6 to I , It is advan
tageous to use the full building Width to 
resist lateral load overturntng moment In 
terms of both stress and building dnft. With 
that critetla, a non-conventional braCing 
scheme was chosen. 

STRUCTURAL 
CONSTRUCTION • 
FASTENERS 
From foundation to roof 
Haydon is your one 
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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,lnc. 
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Two Intenor bays of bracing resist the 
transverse lateral load. They also assist in 
stiffening the building from torsion caused 
by the eccentnc longitudinal bracing . The 
diagonals extend up nine floors from one 
Side of the bUilding to the other (see 
Fig. 2). The diagonal typically Intersects 
Interior column lines every third floor, and 
is braced by and supports each floor level 
In between. Only about one third of one 
bay width IS obstructed by the braced bent 
at each floor level and the diagonal's ef
fecllve length IS also smaller than a di
agonal found in a conventional braced 
bent In addilion to the major bent, a sec
ondary bent on the same column line 
transmits lateral shears from the floors 
above and below to the major floor/diag
onal nodes. ThiS secondary bent causes 
minimal space disruption since it is con
cealed within the core walls. 

In the transverse direction, not only do 
the extenor chord columns resist overturn
Ing stresses, but also the longitudinal 
braced and ngld frames act as flanges to 
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limit chord shortening and the resultant lat
eral drift. 

All bracing connections were designed 
as field-bolted connections, With gusset 
plates shop-welded to columns (Fig . 3). 

To establish the correct length of a brace 
nine stories long, bUilding shortening dur
ing construction had to be taken Into ac
count while allowing for standard con
struction procedures. Some of the gusset 
plates had to be field-reamed to fit the 1 Va
in. A325 bolts and/or field-welded , be
cause of inadequate tolerance. 

Garage Constructed Later 
The garage structure and first floor with 
loading dock were constructed with cast
in-place concrete framing to maximize the 
advantages of durability and fire protec
lion In these areas. All concrete exposed 
to salt contamination was constructed us· 
ing epoxy-coated reinforcement, and all 
concrete surfaces were treated to mini
mize water absorption. 

Construction of the concrete levels With 

GUSSI.T PL ... n: S HOP 
WIElOED TO COLUMN 

All bracmg connections are fleld
bolted. with gusset plates shop-welded 
to columns (/.). Typical bracmg detail 
(Fig 3, above) Photos by David 
McCullough and THP urn/ted 

ramps and depressions would have de
layed structural steel erection. Instead of 
constructing the garage levels first and 
then erecting the steel frame, the steej col
umns continued down to and were sup
ported on the foundation, Structural steel 
was erected to the fifth level pnor to place
ment of the first conctete structural level 
01 the garage. In thiS manner, completion 
of the tower and garage proceeded SI
multaneously. The concrete levels are sup
ported off concrete encasements poured 
around the steel columns 

Tower Crane Interesting 
The tower crane was another Interesting 
feature of thiS project. Because of the nar
rowness of the site, a standard saddle jib 
tower crane which rotates 360" when It IS 
weather vanlng In a wind storm could not 
be used Instead, a Pecco SN 355 luffing 
jib tower crane With a movable counter
weights below the turntable was chosen. 
There was only one other SN 355 In the 
U.S. at the time of constrUClion. The crane 
was mounted to an enlarged foundation 
which also supported the bUilding col
umns. Every five floors, the crane was lied 
to the structural frame uSing a Wide-flange 
beam strut. Because 01 the high floor dia
phragm brace forces, temporary diagonal 
cable braces were reqUired to lie back the 
strut to the braced frames. 

The execution of the deSign, develop
ment and construction of a fast-track proj
ect such as this reqUired extraordinary ef
fort by all concerned to maintain the 
continued emphaSIS upon the Importance 
of coordination With vanous disclphnes 
and trades There were unusual time and 
space constraints which called for re
sourceful solutions The successful com
pletion of this building was the result of the 
combined effort of the many participants 
involved in all phases of construction 0 

Architect 
Glaser & Myers and ASSOCiates, Inc 
CinCinnati. OhiO 

Structurat Engineer 
THP Limited 
Cinclnnah, OhiO 

Construction Manager 
P R Duke Construction Company, Inc 
Indlanapohs, Indiana 

Steel Fabricator/Erector 
Southern OhiO Fabricators, Inc 
CinCinnati , OhiO 

OwnerlDeveloper 
Phillip R. Duke Associates 
Indianapolis, Indiana 
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SOLUTIONS IN STEEL ~ 
~ • 

National 
Engineering 
Conference 
aponsored by the Am.rlce" InlUtute of Steel Conl'ructlon, Inc. 

June 12-14, 1986 Opryland Hotel Nashville, Tennessee 

• PRACTICAL SOLUTIONS: 
Ponding of Concrete Decks 
Beam-Column Design 
Jointless Steel Bridges 
Economical Short Span Bridges 
Staggered Truss Systems 
Useful Steel Design Literature 

• KEYNOTE SESSION ON 
BUILDINGS AND BRIDGES 

• NINE HALF-DAY SEMINARS 

• SPECIAL SESSION: 
Lessons Learned from the Mexican 
Earthquake 

• EDUCATOR MEETINGS 

• PRINTED PROCEEDINGS 

• DRAWING FOR MICROCOMPUTER 
and other door prizes 

• FAMILY FUN AT OPRYLAND 

• RIVERBOAT DINNER-CRUISE 

* Technology + Common Sense 
= Reliable Steel Structures 

• NEW DESIGN PROCEDURES: 
Moment Connections 
Composite Construction 
Bracing for Heavy Structures 
Plate Girder Bridges 

• NEW SPECIFICATIONS: 
AISC-Load and Resistance Factor Design 
RCSC-Structural Connections (Boiting) 
AASHTO-Guide for Braced Compact 

Sections (Autostress) 

NEW ANALYTICAL TECHNIQUES: 
Horizontally Curved Girders 
3D Analysis of Bridges 

r-------------------l 
I To receive complete information on program, 
I speakers. transportation, hotel accommodallons, 
I and the official registration form. return this coupon 
J today/ Direct your Inquiry 10: 

1 
Department of PubliC Atfalfs 
American Institute of Steel Construction, Inc. 

I 400 N. Michigan Avenue, Chicago, IIhnols 6061 1 

I 
I ...... , 
1 I c:ompiny' Anilllltlon: 

I 
1 I Addr ... : 

I (CIty) (S'_Ie/County, IZ.plPost.1 CoOe) 

1 L __________________ _ 

• 
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Domino's Farms: 
• A Tribute to Frank Lloyd Wright 

• 

by Vural Uygur and Donald Cualt 

VuraJ Uygur. PE is executive vice president, 
bUSiness development for Glffels Associates. 
Inc , architects and engineers, Southfield, 
Michigan 

Donald R Guatt. AlA, is Glffels Associates' proJ
ect director for the Domino's Farms project 

Model of Dommo's Farms' new 
headquarters (above), which features 30-
story Golden Beacon tower and 7SO,0CJ0-
sq It low-f/se bUlldmgs Near-completed 
structure (top, r) Construction photo (r) 

shows steel framing details 01 roof and 
cantilevers 

1st Ouarterl1986 

Domino's Farms IS the new $t20-mllhon 
headquarters complex for Domino's 

Pizza Company, Ann Arbor, Mich. Phase 
t was ready for a pre-Chnstmas opening . 
Designed as a tribute 10 Ihe philosophy 
and slyle of one of Amenca's best-known 
architects, Frank lloyd Wnght, the 300-
acre complex. located In the roiling coun
tryside northeast of Ann Arbor, Will be rec
ognized by ItS low-lYing bUildings cut Into 
the landscape. much like Tallesln East, 
Wright's summer home/studio In Madison, 
WISC. 

An aVid admirer of Wnght, Thomas S. 
Monaghan, founder and president of Dom
Ino's Pizza, Inc. , commissioned a South
field-based architectural and englneenng 
firm. and its architectural design consul
tant to create a design In keeping with 

·11 
t 

Wnght 's architectural philosophy As a re
sult, Domino's Farms, With more than 
t .000,000 sq ft of office space, features 
several Wrlghl-lnsplred structures Includ
Ing a 750,000-sq ft , low-rise headquarters 
bUilding: and a Usonlan home, purchased 
disassembled by Monaghan In 1984 

Focal po<nt of the Farms IS Wnght's Gold
en Beacon, a tower he onglnally designed 
as a 56-story apartment bUilding for Chi
cago's watertron1. Tallesln Associates will 
modify the design for use as a 250,000-SQ 
ft . 3D-story office tower Many of his design 
features Will be viSible From the standing 
seam. copper-hipped roofs, and long rib
bon Windows and extended cantilevers, all 
blended Into a natural surrounding. the 
complex Will showcase Wright's unique 
prairie style of architecture 
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Steef·'rame supported trellis cames through on Wflght design. 
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Atch,tecturaf cross Section shows monitor area at top for courtyards 
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CROSS SECTION 

Master Plan Phased 
The master plan calls lor phased construc
tion of Domino's Farms. The flfst phase. 
with December t985 occupancy date. In
cludes 220.000 sq It of the low-rise head
quarters building. parking for 400 cars and 
a relocated mile of country road The 
headquarters structure will contain exec
utive offices. lease space. a cafetefla. 
phYSical fitness facilities. a video produc
tion area. food preparation and food ser
vice equipment. testing laboratory facIli
ties. and word processing and computer 
faCilities The rest of the 750.000-sq It low 
flse will be completed later. 

A demonstration farm. lodge and con
ference center. daycare center and facil
Ities for Domlno's PIZza Dlstflbutlon Cor
poration and regional dlstflbutlon ware
housing will complete the complex. The 
site will be modified to include an artificial 
lake. fed by a natural watercourse. to 
separate the tower and the low-flse bUIld
Ing 

Domlno's Farms uses several unique 
concepts to develop ItS Frank Lloyd Wflght 
characteflstlcs It IS Intended to have a 
practical functional use And. as with any 
contemporary office bUilding . budget and 
schedule are Cfltlcal factors In liS deSign 
and construction. To meet a December 
1985 occupancy date. the entire deSign 

~ .• 
~,,,,~~ .. ~ .. 
"" CYI .. -".....Q!.., - 1'0. 
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team developed an 18-monlh schedule. 
Incorporaling materials and design con
cepts wh.ch permitted maximum flexibility 
and fast-track construction. 

Fast and Flexible 
Structural steel was a logical choice for the 
superstructure because It provided the 
fleXibility reqUifed to deSign and bUild a 
projOCt of this magnitude with utmost In
tegflty. and stili meet the budget and 
schedule reqUifements The deSign team 
began Immediately on working drawings 
for the site. arChitectural. foundations and 
struclural steel contracts To meet the 18-
month construction schedule . it was .m
perative to complete the superstructure as 
soon as poss.ble . Nearly all structural 
draw.ngs were completed us.ng .n-house 
CADD workstalions. The steel deSign pre
ceeded wtthout the benefit of finished ar
chitectural draw.ngs Flexlb.llty to accom
modate the yet-te-be developed archi
tectural des.gn and dela.ls was maln
ta.ned by us.ng steel. 

DUfing the conceptual des.gn of the low
flse headquarters structure . fUll-story 
he.ghl Vlerendeel trusses were antlc'
pated to cant.tever 34 ft at each end of the 
butldlng Eventually. more convent.onal 
cantilevered syslems of reduced length 
were used. and several courtyards as 
large as 70 It x 28 It and 56 It x 36 It were 
.ntroduced .nto the slructure The typical 
bu.ldlng bay IS 28 It x 28 It and uses only 
ASTM A36 grade structural steel The ar
chitectural wall system is a 6-ln. steel stud 
and bflck veneer. with StflP glaZing reflect
Ing Wrtght's long. continuous Window 
style The floor system consists of fully 
compos.te beams and glfders w.th a 5-V, 
.n concrete stab .nelud.ng a 3-.n. metal 
deck Floor beams are typically spaced at 
9 ft-4 In. o.c The compos.te floor system 
.s consistent With AISC Spec.ficalions and 
vlbralion crtlefla. The structural steel flfe
proofing . a spray-on type. prov.des a 2-hr 
life rating for Ihe floors and a 3-hr. fife 
rating for columns. 

Type 2 seml-flgld framing was assumed 
.n the deSign of the structural steel frame. 
Typ.cally. end-plate type moment connec
t.ons were used for beams spanning .n the 
narrow (east-west) dtrection and web
angle type connechons w.th top and bot
tom clip angles were used for glfders 
spanning In the long (north-south) dlfec
tlon. Typ.cal two-bay and four-bay bents 
were modeled and analyzed by a STRUDL 
program to delerm.ne applicable Wind mo
ments 

The most stflk.ng element of the butld
Ing. however. IS the roof. Its 3/12 p.tch .s 
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lormed by sloped steel rafters which sup· 
port a un.que copper roof. The roof ter
minates along the long bu.ld.ng edges w.th 
canttlevers. at some points as much as t 4 -
It from the build.ng frame. The un.que roof 
and use of copper throughout reflect 
Wflght's philosophy of Incorporaling nat
ural maleflals Into structure. Su.IHn gutters 
handle all expansion and roof dra.nage 
(see Fig. 1). At all roof levels. 6-ft canti
levers extend from the edge of the bUild
Ing. Their top surfaces are pitched 3/12 to 
form a continual.on of the roof. They are 
cut out near the high end to provide .n
board gutters for roof drainage. The out
rtggers are 3I16-in. plate bent alon9 the 
bottom to form an L-shape and then cut 
along the top to accommodate the 3/12 
pitch and bUIIHn gutters The top edge .s 
then reinforced With 3/16-ln . plate to form 
a C-shaped cross section. 

Several areas of the top floor. framed as 
hip roofs. reqUife skewed. sloping con
nections Single- and double-plale con
nect.ons were used. The mon.tor along the 
peak of the roof at the north end of the 
bUlld.ng provides areas of the fourth floor 
With natural sunlight Special features . 
such as narrow copper fasc.as of 2 It-2 In 
h.gh and benl heavy copper sheet relurns 
.nto soHit will develop a narrow. thln-ap
peartng roof overhang approximately 5 It 
wide. The copper standing-seam rooltng 

--- ---------

system has an applied patina f.nlsh. and 
mon.lor roofing and overhangs below gut
ters feature a lead-coated copper fln.sh 
Add,t.onal copper features Include w.n
dow s.lIs. copings. balcony and planter 
faSCias. beam covers and flashings 

Phase 1 also leatures a 2.350-sq ft OUI
door patio area w.th a treilts-like roof of 
exposed structural steel tub.ng latllcework 
support.ng a mult'ple arch-shaped sky
I.ght. The peflmeler of the pat.o roof .s 
brtmmed w.th a trtple-stepped wood out
rtgger and a continuous planter. also sup
ported by the steel framework. 

Challenges Three-fotd 
Site work. which was considerable. began 
In the Fall of 1984. With most slle work 
completed for all phases The challenges 
w.th a prolect of th.s magnitude were trt
fold The arch.tect was respons.ble for de
veloping a plan which complements the 
rural site. the deSign had to be In keep.ng 
With Frank Lloyd Wflght's unique pralrte 
architectural style; and most Importantly. 
very real budget and schedule reqUire
ments had to be addressed 

One part.cular problem posed by both 
the schedule and M.ch.gan·s harsh w.nter 
was the east elevation between the Itrst 
and second lloors On the west. the flfSI 
floor .s at grade and overlooks a man
made lake. and eventually Will overlook the 

o 
SEE ARCH. Ow ~ 

I 
~ 

BENf It 
I~ , ~ 'Ill " 

Details of gutter and cantilever from rool were dr8wn With CADD 

, , , , , , , , , , 

\.... PROYlDE wiN. • 801.1 ~ 
\'[RT. 0 OUTAIW"R$ 
Il\'P..r 

23 



First is Arbed's new rolled 40" beam . . . available in 16 
sections from 149 to 328 Ibs. It gives high section moduli , 
great lateral buckling resistance, and competes economically 
with both fabricated sections, as well as reinforced precast 
and prestressed concrete. 

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

Why not get all the facts? Send the coupon now for 
information including complete specifications. 

I~;~~~ru~~~~~~~~~~n 
I (212) 486-9890. Domestic Telex: (W.U.) 125159, Int'l Telex (1Tl) 421180. 

I In Canada: TradeARBED Canada, Inc., 1176 Blair Road, Burlington, I I OntariO, Canada L7M 1K9. (416) 335·5710, Telex 0618256 I 
I . Please send complete Information on TradeARBED's 40 ' beams and I 

"TAILOR·MADE" beams. 

I Name Title I 
I Firm I 

Addressl __________________________________________ __ 

~~ ________ 5.!!!.e __ ~I~ __ J 

ii"~E Inc. 
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Golden Beacon tower. On the east build· 
mg elevation. however. the grade is at sec· 
ond·floor level. about 14 tt higher. Con· 
ventlonal design would have been a • 
cantilever wall or one spanning from foun· 
dation to the second floor with the steel 
frame extending up from that level. This. 
however. would have required wall con· 
crete placement dUring January and Feb· 
ruary. the two worst construction months 
in Michigan. In addition. structural steel 
erection had to start In February 1985. If 
the December 1985. occupancy date was 
to be met. 

To aVOid a steel erection delay. it was 
decided to extend all columns and framing 
on the east side down to the foundation 
level. The concrete wall would be placed 
after the steel was erected and lateral 
backfill forces would be resisted by the 
steel frame. Construction of only those 
foundations necessary to receive struc· 
tural steel was completed by December 
1984. Steel erection began in February 
1985 and completed in April. Spring 
brought more SUitable weather. and the 
concrete wall and site structure work were 
completed. 

Architectural development of details 
was compfeted simultaneously and mod· 
ifications coordinated with the erected 
structure . Most modllicatlons required • 
only minor adjustments. with little impact 
on budget and schedule. 

Conclusion 
The use of steel for the superstructure of 
Domino's Farms' Phase 1 played a vital 
role as a simple. workable solulion 10 help 
the architect/engineer team meet design. 
schedule and budget considerations. The 
team is pleased to be closely involved in 
a prolect which helps the owner accom· 
pllsh a boyhood dream- to open the com· 
pany's new headquarters on ItS 25th an· 
niversary- and at the same time salute the 
creativity and unique designs of Frank 
Lloyd Wright. 0 

Architect/Engineer 
Giliels Associates, Inc 
Southfield. Michigan 

Architectural Design Consultant 
Gunnar Blrkerts & Associates 
Birmingham, Michigan 

General Contractor 
Barton Malow Company 
Oak Park, Michigan 

Steel Fabricator/Erector 
J L Peters Company 
Ferndale. Michigan 

Owner 
Thomas S Monaghan, Inc 
Ann Arbor, Michigan 
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Southern Bell had thelf corporate data center SIX months early. thanks 
to steel-framed construction Column stubs (top. r.) provide for vertical 
expanSIon. Completed structure In heavily wooded site (r.J 

• Southern Bell: 
A Corporate Data Center
Six Months Early 

Recognizing the need to reptace 
leased computer space. 1. S. Cates. 

operations manager- Building Design and 
Construcllon for Southern Bell In North 
Carolina. appointed Dan Wilson In early 
1982 to direct and coordinate the plan
ning. deSign and construction for a new 
facility that consolidated their North and 
South Carolina computer operations 

In the Fall of 1982. Southern Bell se
lected a Charlotte. NC architectural
engineering-planning firm With a long as
sociation of working With the Bell organi
zation. to deSign the Carolina Corpcrate 
Data Center. "With leases expiring In May 
1985. Bell's first Priority was to have the 
bUilding deSigned. constructed and op
erational In 211, years." states John Komi
Sin. the project architect 
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The site selected for the Carolina Cor
porate Data Center was 27 acres In Uni
versity Research Park. a 3.500-acre com
plex of high technology and research 
facilities near the University of North Car
olina Charlotte. 

In January 1983. architects and engi
neers and members of the Bell organiza
tion teamed up with a noted construction 
firm. A CPM schedule was developed by 
the project team. with a fast-track ap
proach for deSign and construction "By 
fast tracking we were able to cut more than 
26 weeks from the normal project sched
ule," Komlsln commented 

Site clearing began In May 1983 The 
proJect. bid In five separate packages. al
lowed Bell to benefit from the cost savings 
of competitive bidding . By uSing separate 

bid packages. on-site delivery of materials 
also was eaSily monitored 

Completed In December 1984. the Data 
Center IS clad In clear and black anodized 
aluminum panels. With areas of solar grey 
glass and a four-story expanse of glass 
block at one end of the computer wing A 
common bUilding core area links the live
level . 270.000-sq It data processing wing 
to a three-story administrative wing of ap
proximately 50.000 sq It Future vertical 
expansion has been planned for two com
puter lloors and one administrative lloor. 
as well as lateral expansion lor the admin
Istrative wing 

Special care was given to the preser
vation of the heaVily wooded site. and 
parking was broken Into small areas With 
treed bullers Mechanical and electrical 
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systems are designed for maximum effI
ciency with stand-by power provided for 
all systems. 

Heat generated by the computers 
warms the administrative areas of the 
building through a reclaim chiller.The hy
dronlc cooling and heating systems are 
designed as primary-secondary pumping 
systems and use variable flow in the sec
ondary system for economical operation. 
All variable-speed drives are also Installed 
on all variable volume air systems in the 
administrative areas of the building . The 
computer wing employs on-floor chilled 
water air handlers. Other loads and hu
midity requirements are handled by an 
overhead spray coil system. 

Almost without exception, all mechani
cal , electrical , life safety and security 
equipment within the building is controlled 
and monitored by a direct digital control 
system. 

Medium voltage sWitch and fuse distri
bution sWltchgears , coupled with four 
1,400 KW emergency engine generators, 
supply power to nine substations through 
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an automatic primary selective radial dis
tribution system. 

The distribution system incorporates a 
by-pass switching arrangement whereby 
substation testing is accomplished while 
providing continuous service to the UPSI 
computer systems. Over three megawatts 
of UPS equipment serve the computer 
wing . The UPS features a central battery 
system with DC switchgear and on-fioor 
mobile power distribution units. 

A structural steel frame with a composite 
slab on metal deck, beams and girders 
was selected for ItS compatibility with the 
overall design concept of fast construc
tion, versatility and economy. 

The steel system provided the versatility 
to meet several project requirements. The 
data processing wing required a raised 
floor to permit adequate space below for 
cable distribution. However, the adminis
trative wing reqUired distribution of power, 
data processing and telephone cables 
within the floor slab. A three-cell metal 
deck with preset inserts was provided in 
this area. The steel columns were stubbed 

Handsome entry (I.) IS ·steel-framed. 
Lateral seismiC and wmd loads resisted by 
K-bracmg In exterior wafls (below). Three· 
cell metal deck (bott., I.) with preset 
Inserts proVides adequate power outlets. 

up above the roof to allow future vertical 
expansion with a minimum interruption of 
the roof membrane. The four-story ex
panse of glass block in the computer wing 
required an Intermediate steel support 
system, which was easily attached to the 
baSIC steel frame. 

In accordance with the Uniform Building 
Code, the faCility was designed not only 
for the prescribed lateral wind loads, but 
also for seismic Zone II loads. The impact 
of the seismic loads was reduced by the 
lighter weight steel structure. The facility 
has no central core areas and Interior ver
tical bracing was prohibited . Therefore, 
lateral seismiC and wind loads were re
sisted by moment-resisting frames In the 
short direction and vertical K-bracing lo
cated in the exterior walls In the long di
rection Lateral loads were distributed to 
the frames and bracing by the lloor dia
phragm. 

The CPM schedule included an early 
mill order and only a few days for the pro
cessing of shop drawings. On-site delivery 
of steel had to coincide with foundation 
construction . 

• 

"We were fortunate to be working with 
an excellent fabricator and contractor, as 
speed of construction was especially Im
portant to the owner. The use of structural 
steel certainly enhanced the overall suc-
cess and economy of this facility," states • 
Wyatt Bell, the prolect's structural planner 
and a senior vice president of the archi
tecVengineer firm. 

Superior teamwork and cooperation 
among the architects, engineers, owner, 
contractors and material suppliers re
sulted In a completion date several months 
aarlier and a construction cost under the 
owner's budget. 0 

Architect/Structural, Electrical, 
Mechanical & Civil Engineer 
J N Pease ASSOCiates 
Charlotte. North Carolina 

General Contractor 
McDevitt & Street Company 
Charlotte, North Carolina 

Seismic Consultant 
S B Barnes and Associates 
Los Angeles, California 

Steel Fabricator 
Southern Engineering Company 
Charlotte. North Carolina 

Owner 
Southern BeU, Building Design & Construction 
Charlotte. North Carolina 
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"North Island Ai r Station: 
• Cantilever Trusses-

Key to Column- Free Hangar 

• 

by James A. Willis 

James A Willis is president of Blaylock·Wlllis 
and Associates, Structural Engineers, San 
Diego. California 

Helicopter Maintenance Hangar BUild
Ing 1474, now In place at the North 

Island Naval Air Station , San Diego, pro
vides covered. weather-protected space 
for maintenance of Sikorsky SH-60B heli
copters. A lQ4,OOO-sq 11 alrcral1 hangar 
space, shop space, crew and equipment 
space, maintenance/administrative of
fices, operallons offices and squadron of
fices were constructed to house three new 
helicopter squadrons Cost of the bUilding 
was $6 8 million 

A large column-free area In the hangar 
bay Without columns In the door line was 
reqUIred to allow lIexlbllity and future use 
by different types of aircraft. To prOVide the 
clear area, a steel cantilever-type of struc
ture was used: 100 fl-Iong high-strength 
steel (50 kSI) 33-ln . WF rolled beams, 
spaced 36 11 0 C., are supported by steel 
forestays, backstays and center columns 
to frame the column-free 100-11 by 470-11 
area The cantilever beams support open 
web steel JOists, metal decking and a 5-
Ion bridge crane. The cantilever structure 
IS supported by, and anchored to, a 2-
story box type office and shop bUilding . 
The operating side of the hangar consists 
of a 470-11 long by 28-11 high column-free 
opening enclosed by SIX sets of self-pro
pelled steel doors that slide on ralls The 
top of the doors "float" In a header at
tached to the cantilever beams allowing 
the roof to move freely With temperature 
changes 

The bUilding , the first In a series of hang
ars on thiS Site, sets the level of exterior 
deSign quality. It IS also Sited near the new 
Naval Flight Instruction BUilding Conse
quently, deSign features were made to 
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North Island Air StallOfl-Street side 

Hangar bay shoWing steel trusses 

complement the InstruCtion bUilding . Of
fice and shop areas are enclosed with the 
same 4 -In high sandblasted gray con
crete masonry units Similar massing of the 
exterior stairs was deSigned to break up 
the long facade exposed on the street side 
of lhe building Roof metat decking over 
the office and shop modute was filled With 
concrete to prOVide mass for an acoustical 
envelope 

The wall between the hangar and office 
IS reinforced masonry With a 2-hr fire re
sistant rating The enllre building IS pro
vided With an automatic fire sprinkler sys
tems of wet-type automatic sprinklers and 
a foam deluge system which IS activated 
by a system of automatically supervised 
pneumatic detectors. 0 

--- """"""'-'- ..... ........... _"'" 

Building section of San Diego faCIlity 

OperatIOnal side of North Island hangar 

Architect 
James McGraw ASSOCiates 
San Diego, California 

Structurat Engineer 
Blaylock,Wlllls and ASSOCiates 
San Diego, Callfornta 

General Contractor 
Trepte Construction Company 
San Diego. California 

Steet Fabrtcator/Erector 
Peck Steet 
Tucson, Anzona 

Owner 
United States NallY 
North Island Naval Air Statton 
San Otego, Call forma 
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The Intelligent Building: 
Steel Framing and Flooring are "Musts" • 
In the next decade, billions of doltars may 

be spent to erect what are known as 
"smart" or "Intelligent" buildings. Scores of 
them are already going up or planned, and 
there is little question they will comprise 
the next generation of large commercial 
office bUildings, whether developer-built 
or company-owned . 

The steel industry contends these bUild
Ings Wilt achieve their fult potential ... and , 
more Important, be adaptable to upcom
Ing and even unforeseen technologies ... 
only If they encompass the ftexlbllity of two 
structural elements: electrified ftooring 
supported by structural steel framing 
First, let's update the still-new concept of 
the Intelligent bUilding. 

Basec on computer control of building 
functions, a centrafty directed system reg
ulates electronicafty the total building envi
ronment and alt equipment. Plus, building 
owners gain extra revenue by offering ten
ants such sharec services as information 
processing and telecommunications. 

In operating the bUilding itself, this state
of-the-art approach controls elevators, 
IIghllng, cooling , heating, ventilation, se
curity and fire protection. As its name Im
plies, the bUilding has the "Intelligence" to 
diagnose, adlust and regulate ItS enVIron
ment. For example, Ilghling- the Single 
largest energy cost Item- can be turned 
on or off automallcalty by microprocessors 
which detect people movement. Elevators 
are programmed to handle alt the daily 
traffic patterns and could even incorporate 
vOice syntheSIZers to announce floors and 
provide emergency Information. Sensors 
are alert to temperature changes and au
tomaticalty adlust HVAC controls. 

The bottom line here IS today's ultimate 
in effiCiency, comfort and safety, alt at 
lower energy, labor, maintenance and 
other operallng costs Keep In mind that 
In a bUilding with a 40-year life span, only 
14% of the total hfe cycle cost is for deSign 
and construction- but 86% IS for opera
tion and maintenance 

Electronic services, the latest in office 
technologies, are shared and paid for by 
tenants, and could Include: access to da
tabases ; computers/data processing ; 
electronic mall; faCSimile; telecommuni
cations systems, Including a PBX capable 
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of transmitting vOice and data; telex; video 
teleconferencing; and word processing 

These days, complex office technolo
gies change every 18 to 24 months. On 
the average, 25% of alt electronic equip
ment IS relocated annualty within an office. 
For an Intelligent bUilding to remain com
petitive, It has to keep ahead of these 
changes. The key essential IS ftexlbility, Im
portant both In attracting sophisticated 
tenants In an era of surplus office space, 
and In preventing building obsolescence 
at resale time. 

How to Keep a BuildIng Up-to-date 
How does a developer or a corporate 

owner keep an intelligent building per
manently up-to-date? The solution lies in 
remembenng thiS structure operates via 
an organized highway of wires and/or fiber 
OptiCS which control building functions 
and eqUipment The economical, ftexlble 
and proven method IS in-floor electrical 
distribution - combined with a steel
framed building. 

• 

What we are deSCribing is cellular steel ~ 
ffoorlng Instaltec on each bUilding level , 
It consists of tunnel -like raceways through 
which pass alt current and future electrical 
wiring or glass fiber-optic strands that In
tegrate building systems and services Into 
a single network. 

MODERN STEEL CONSTRUCTION 
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AcCOfdmg to steel Industry. two essentials 
that keep an Intelligent bUlldmg up-to-date 
and adaptable are structural steel 'rammg 
and electfll/ed Iloorlng (I and above) The 
tunneM,ke raceways hold wifing and fiber 
opIlCS that control systems and services 
Central sWitching system (r.) /s lully d/g/tal, 
capable 0/ vOIce and data transmiSSIOn 
sImultaneously , 

Paul Blanchard, manager of structuraV 
electrical systems at H, H. Robertson, 
Pittsburgh, says, "The cellular floor IS the 
single most Important element to keep an 
Intelligent bUilding constantly contempo
rary Th/s electrical dlStfibutlon and deliv
ery system permits any-time rearrange
ment of eqUipment locations and has 
ample capacity for expansion Changes 
ate made at preset outtet boxes at regu
larly spaced Intervals" 

Robert McFarlane, vice president and 
dlfector of technology for the Wilke Or
ganization, New York City. one of the oldest 
communications consulting engineering 
IIrms, believes any tenant who rents a slg-

tSIOuarter/ l986 

... 

, .I .. ' 

nlficant amount of office space should be 
wary of a bUilding 's proviSions and fleXI
bility for communlcalions needs He feels 
that good wIfing provIsions are essential 
to be compalible With IBM cable plans. 
And he says the numbers and locations of 
risers are Important to service each floor's 
lateral wifing needs, WhiCh, In a steel bUild
Ing, are best done through properly SiZed 
cellular floors 

At each level. the cellular floor IS welded 
to the steel beams at that level, thus com
bining floor and framing Into a comple
mentary system known as "composite 
construction" It unites the concrete-sur
faced floor With the structural steel beam 

to save 1 to 1 \I, psf of steel when com
pared to non-composite construclion. 

Uke electflfled Itoors, structurat steet 
framing also fulfills the Intelligent building's 
need for fleXibility. 

• Framing can be changed to SUit a new 
tenant's reqUirements for a stairwell or 
other feature 

• Framing can be reinforced to accom
modate heaVier floor loads 

• Routing of WIfing, pIping and ducts IS 
Simpler, faster and more fleXible In steel
framed structures 

• It economically affords greater spans 
between columns to permit Imaginative 
deSign or redeSign of tenant space 

• And ItS faster erection and enclosure 
lime reduces Inteflm finanCing costs, 
permits winter construction and starts 
rental and equipment services Income 
that much earlier 

The 10 newest Intelilgeni bUildings, all 
developer-owned and all steel-framed and 
celfular-floored, Include Multi Foods 
Tower, Minneapolis; 33 West Monroe, Chi
cago; 10 South LaSalle, Chicago, World 
FinanCial Center. New York: Conneclicut 
Plaza, Hartford, One Oxford Center, PittS
burgh, Prudenlial Insurance, JacksonVille, 
Barclay Bank. New York. 1600 Market 
Street, Philadelphia, and 301 Howard San 
FranCISCO 

Ideas for " Smart" Buildings 

1. Low-rise. The minimum bUilding area 
necessary to support the Intelligent bUild
Ing concept has been estimated In a Wide 
range from 200,000 10 500,000 sq ft Al
though new, high-rise ofllce structures are 
the Immediate targets. the lOW-rise, sub
urban office bUilding adaptable to both 
corporate and multHenant occupancy 
IS also a candidate And also, the concept 
IS applicable to a central system serviCing 
satellite bUildings In an office park. 

2. Framing Grade. A572-Gr SO. a hlgh
strength steel. can prOVide lurther econ
omy as an Intelligent bUildings framing 
material Compared to conventional A36 
steel. It prOVides a materials cost saving 
01 15 to 20% AS72-Gr.·SO also permits 
shallower-depth beams to reduce floor-to-
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IntellIgent bUlldmgs already erected or under constructIon are. Denver's Tabor Center 
(top I), whlC/llncludes 32- and 4O-stOty towers, One Flnane/al Place (top r), said to be 
most technically advanced struclure In Chicago, Cily Place (c), a 38-sIOty lower In 

Hartford, Conn , whICh claIms to be world's lust mtelligent building, and LTV Center 
(boN ), a 5O-slOty tower In Dallas 

We are Indebted for Information and photos In this feature to the 
Committee 01 Structural Steel Producers, Amencan Iron and Steel Institute 
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lloor height while proViding longer, col
umn-free spans. 
3, Fast Track. Another cost saver, the 
fast-tracking technique, where construc- • 
tlon starts even before a final deSign IS 
completed, is practical with structural steel 
framing. II permits substantial off,slte fab
riCation, with such elements as site clear-
Ing, foundations and grade beams con
structed on·site before final design work. 
II IS not unusual for fast tracking to permit 
far earlier occupancy at significantly lower 
first costs. 
4. Sensftfvlty. In controlling bUilding 
functions, the Intelligent bUilding can fine· 
tune Individual aspects to a high degree 
of sensitivity. Take a fire emergency as an 
example By interconnecting maJOr eqUip
ment, all systems communicate with each 
other, all activation is automallc. Sensors 
detect and locate the fire. The computer 
system is notified as well as security and 
the local fire department. Alarms ring In
Side and outside the bUilding Elevators 
return to and remain In the lobby. Smoke 
IS purged from the fire floor And , to pre
vent ItS spread, adfacent stairwells are 
pressurized along with floors above and 
befow the fire. 
5. Preset Outtets. With electrified floor· 
In. g, preset outlet boxes are pos.ltloned on • 
a predetermined grid to deliver power, 
light, telephone and data service to any 
workstat ion location or relocation One 
preset opening for each 25 sq ft should 
be about the minimum; one per 12.5 sq ft 
IS more adequate; and one every 6.25 sq 
ft provides maximum flexibility. 
6. Tenant Setectfon. In an Intelligent 
bUilding, the developer gains added oc
cupancy and revenue by seiling electroniC 
office services to tenants who cannot af
ford or do not wish to own the eqUipment. 
What thiS may come to mean IS preferential 
selection of small-to·medium-size tenants, 
who could be major renters of equipment 
lime Even non· tenants, those in nearby 
bUildings Or areas, can be an extra source 
of revenue for these services, assuming 
time-sharing capacity IS available 
7. On Premfse. After planning and In
stallation IS complete, one approach to 
successfu l operation of a bUilding's func
tions/tenant services system is mainte· 
nance of a service facility In the building 
Itself, with a permanent , on·slte staff. Re· 
sponse to technical problems can be SWift, 
aided by an on-premise inventory of re
placement parts. It should also be thiS 
staff 's responSibility to prepare for future 
needs In the hlgh·tech, fast·changing of· 
f,ce systems field, so the bUilding can be 
adapted to new office arrangements and 
equipment as they are available 0 
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Pick the Profile that's right for you! 
Need Some Help? 
EpiC Metals Corporation is involved daily 
In engineering and manufacturing 
Composite Decks, EPC Cellular Raceway 
System, Cellular Decks, Roof Decks, Form 
Decks, Roofing and Siding. 

Our staff IS ready to serve your needs. 
Architects, Engineers, Contractors ... 
give us a call ... write ... telex . .. or 
come and VISit. 
We olso manufacture some of the above profiles in aluminum 

Manufacfurlng Plants: 
• Pittsburgh. Pa • Chicago. III 
• Toledo. Ohio • Lakeland. Fla 

Contact us today for Prompt DomestIC 
and International Shipments 

EPIC 
• 

Eleven Talbot Avenue. Rankin PA 15104 
PHONE 412/351·3913 
fWX: 71()'664·4424 

EPIC METAL BOOK 
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Window Wall/ Curtain Wall Testing 
is Now Available in Los Angeles 

1'ot,1I Load C.' IJacity of our Los Angeles facility is 450 
pounds per square foot (ncgitlivc or positive pressure). 
QUI' facilily is capable of lesling 10 Ihe s landards of ASTM. 
AAMA and MMM. We "'Ill perform the following lesls: 

1. Water Infiltration 
2. Air Infiltration 
3. Seismic Siruciural Loading 
4. Dynamic Wind Loading 
5. Stalic Pressure 
6. Calking and Construction Inspection 

Coniaci Jim Partridge for lechniatl 
assistance and facility avnilability. 

(2 [3) 74!J-34 •• 

~-'~1il " . 

~
tI '.. C . -.. onstructlOn 

'-- ',' ~_ . . Testing & Inspection 

...... 4 ' ''?' SMITII-EMERY COMPANY 
:;.i J AFuIIServicelndept.ndentTetdnlubontory,Eat.l904 

781 East Washington Boulevard 
Los Angeles, California 90021 


