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ThiS issue takes on a new look-and the largest size ever· With Its new 
contents. For the Itrst time In ItS 22-year history, Modern Steel Con­
structIOn IS accepting advertiSing, on a limited baSIS We want to do 
some excltmg thmgs With the only national magazine devoted exclUSively 
to the sublect of steef construction' 
LIke increasing Its SIze, and the number of proJects we feature 
Like expandmg Its hOfllons m the types of bUltdmg and bndge 
proJects . .. 
LIke increasing ItS circulation substantIally to reach even more of the 
decision-makers In the steel construction Industry. 
And we're gomg to do It by accepting a limited amount of advertlsmg 
from suppliers of products related to the steel construction Industry. 

We hope you "ke our concept- -and we think we 're off to a running 
start' 

1982 PRIZE BRIDGE COMPETITION JUDGES NAMED 

Entnes for AISC 's 51st Pflle Bndge compet,l,on ,to select the most 
beautiful bndges opened m 1980 and 198t - are now bemg accepted, 
A dlstmgu,shed panel 01 proless,onals has been named as the Jury 01 

Awards: 

Stan Gordon, Chlel, Bndge D,v,s,on, FHWA , Washmglon, 0 , C, 
Sherwood RIchardson, Richardson. Gordon and Assoc,ales, 
Consulting Engmeers, P,ttsburgh. Pennsylvama 
Dr. FrederIck M. Law, FASCE. Prolessor 01 C,v,l Engmeeflng , 
Southeastern Massachusetts Umverslty. North Dartmouth, 
Massachusetts 
Joseph R. Passonneau, Joseph R Passonneau & Partners. 
Washmgton, D,C, 
Dr. James R. SImms, Pres,dent ASCE, Prolessor 01 C,vll Engmeermg, 
R,ce Umverslty. Houston , Texas 

Judgmg 01 entries Will take place on June 8, With all contestants 
adVised shortly alterwards 01 the tury 's deCISion On October 26 , 
wmners will be honored at the Second Annual AISC Awards Banquet 
In Chicago. Awards are based p"maflly upon aesthetiCS. economiCS, 
deSign and englneeflng solutions Awards are made In 10 different 
categories . 

Deadlme lor entnes IS a postmark 01 May 15, t982, Further details 
and entry lorms may be secured Irom, A/SC. Awards Committee, 

400 N, Michigan Ave .. Chicago, IL 60611 
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New Philip Moms BUilding In busy Manhallan Far be/ow (boll. phD/D) two subway systems rush 
wlthm Inches of steel glfdefs erected. creating umque pfObfems In fabflcaflon and erecllOn 

Keep the Trains Running 
-and the Dollars Turning 
by John A. Cavanagh 

Subway Belowl 

• 

• 

John A Cavanagh IS senior vice president. Money. they say. IS what New York 
City IS all about Thatls why millions of 

peopte pour Into It every day on the sub­
ways and trains 

Take a site In the middle of Manhattan at 
one of the busiest crossroads In America 
42nd Street and Park Avenue Now. design 
a bUilding utiliZing the maximum allowable 
area on a plot of tOO x 200'. With an 
operating subway roaring through the base­
ment area Plus. there has to be a column­
free space at the street level housing an art 
museum That IS the new 26-story granlte­
clad Philip Moms headquarters bUilding 
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Morse/Diesel, Inc construction managers/' 
consultants, New York. New York 

Now. how do you erect a new 26-story 
office bUilding With one of the wortds busiest 
subways rushing through the basement 
area? And how do you reconstruct the 
main trading floor of the heart of the worlds 
money center. the New York Stock Ex­
change? Both w,fhoullnferfenng With the 
flow of traffiC In money and people? 

And, at the same lime. as construction 
manager make certain you don't overrun 
on the owners' valuable time and money 
The above are two good examples of where 
Morse/Diesel. Inc .. New York City. con­
struction managers/consultants. delivered 
economical, Innovative steel· framed pro· 
lecls uSing structurat steel. Let's detaltthe 
bigger lob first 

This 600.000-plus-sq ft bUilding has sev· 
eral unique features, which helped to com· 
plicate the lob One IS the public-space 
area on the ground floor which Will house a 
wing of the Whitney Museum of AmertCan . 
Art Also. there are two- and three-story 
high loggias on three Sides of the bUilding at 
the 2 t st floor And there are double-deck 
passenger elevators. plus all the necessary 
faCIlities to operate a corporate headquar· 

MODERN STEEL CONSTRUCTION 
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ters for one of the country s major corpora 
hons 

To meet all requirements. the archltec­
lural firm and liS Slruclural engineer deCided 
upon a structural steet bUilding with the 
following fealures 

The below-grade levels. four In all_ have 
minimal floor-Io-floor height. reqUlfing a 
combination of structural steel columns 
and lIal-plale concrele slabs The unsup­
ported bUIlding box. columns In this area 
were 59-fllong wllh bUill-up shear heads for 
the flat slab concrete construction on lour 
levels This combined with the subway 
created uniQue problems In both fabrication 
and erection for all concerned -construc­
lion manager fabricator and erector 

To erect the structure through the fifth 
floor. a 200-lOn ManitOWOC 41 DOW crawler 
crane wllh a 160-11 boom was used The 

• 
crane operated on wooden mats about 5511 
below grade II was used 10 erect Ihe sleel. 
Including Ihe Iransfer Irusses below Ihe Illth 

floor 10 a heigh I of 80 It above grade 
Temporary braCing and shoflng were re­
qUired lor support agalnsllhe laleral pres­
sures created by the surrounding streets 
and Ihe subway 

The crawler crane had to be lowered 
Ihrough Ihls lemporary braCing and shoflng 
over a Single weekend-since Ihls was Ihe 
only kind of permit available lor this opera 
lion The crane was broken down mto 
componenls of less Ihan 50 Ions each The 
crawlers, car body, upper works counter 
welghls and boom secllons were dropped 
separalely and reassembled wllh,n Ihe loun­
dation 

The new sleel was erecled Ihrough Ihe 
braCIng and shoring which could not be 
removed unlll Ihe slabs were poured Ihrough 
10 grade for Ihe necessary diaphragm acllon 
against the foundatIon walls New columns 
also had 10 be Ihreaded Ihrough Ihe cXlshng 
subway construc tion between the curved 
Iracks and Ihe eXlsllng subway walls and 

Way down /0 bas(!ment crawler crane per/arms ticklish erecllOfJ leals Tlgflt 
,')Tea (top f S Bdl.Jcent to (jfand Cen/f,-JI md P In Am llUI dings to lIght 

1st Quartef/ 1982 

sci on thf' narrow gnllages bUIlt In-place 
Unlurlurl.llely two different subway sys 

terns wcro Invulved under 42nd Street -the 
42nd Street shuttte and the Flushing tine 
So foollngs and p,crs supporllng Ihe Sleel 
g"lIages had 10 be cut Ihrough bedrock 
below one subway tunnel and down 10 the 
spring line of the other subway lunnul 
Because of Ihe requlremenls of Ihe New 
York Clly Metropoilian Transll Aulhor'ly 
blasllng was nol lea sible_ and rock had 10 
be Cui Oul by hand 10 a deplh of up 10 4211 
Also. new Iransfer girders were bUill over 
the shuttle subway tunnel 10 support tho 
columns above 

The Ilfsl Iwo pieces 01 sleel 10 be sel aller 
Ihe crane was placed In Ihe foundal lon 
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were two plate girders. both 33 ft-9" In long 
One had two web plates. 3 In. x 68 In . and 
two plates 5 In. x 42 In. for the flanges piUS 
stiffeners ThiS weighed 57 tons. The other 
one. with one plate 3 In. x t t 9 In. for the web 
with two plates 4' In x 24 In. fort he flanges 
plus suffeners, weighed 42 tons These were 
used as lie-downs for the wind system. 

To plumb and properly brace the unsup­
ported columns from the billet plates up to 
the fourth floor dUring construction. a tem­
porary braCing system was deSigned. In­
stalled and later removed 

Above grade. because of the column­
free museum area from grade to the fourth 
floor. columns were set to support SIX two· 
story high transfer trusses-51 it-Sin. long 
and two Single-story high transfer trusses. 
about 50-It long each ThiS unique concept 
also used heavy box columns bUilt IntO the 
trusses to transfer the perimeter columns 
for an offset of t ft-OV; In. from below the 
trusses to above the trusses. They were 
951 Ibs per foot of fully continuous con­
strucllon ThiS was needed to Integrate the 
high open lobby. free of interior columns. 
and the offset of center lines of the columns 
with the transfer trusses that supported the 
upper 21 floors. the roof and the penthouses 

The transfer trusses were made com­
pletely trom bUilt-up plate sections Similar 
to bridge construction. The SIX two-story 
high transfer trusses weighed 105 tons 
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Tight squeeze Two 18-/on trusses were prelabflcaled, shipped to sJ/e In sections, 
then wreslfed between historiC Cormthlan columns through narrow wmdows 
(below) of New York Slock EKchange -all without dlsruptmg bUSiness 

each and were continuous with the rigid 
bUilt-up columns These trusses were fabn­
cated and fitted In the fabrlcato's shop. 
broken down for shipment and re-erected 
at the site The crane was broken down and 
removed from the foundation before the last 
transfer trusses were In place Two guy 
derricks (25- and 10-ton) were set on the 
filth floor to complete the erection 

Construction above the filth floor was 
electrified metal deck on structural steel 
With concrete fill All columns and Wind 
connections were full·penetrallOn field· 
welded Up to 22 welders worked at the site 
at one lime. and some of the full-penetra­
tion column connections used over 1 00 Ibs 
of weld metal each Control of the welding 

was Critical at each pOint A schedule was 
set up to partially weld connections on 
either end of the frame to overcome any 
Internal stresses caused by shnnkage at 
any given connection. Total steel weight for 
the structure was 8.434 tons 

The bUilding facade IS conventional 
granite up to the fifth floor and granite-clad 
precast from the fifth floor to the roof 
parapets The bUilding. topped out Novem­
ber 25. t 980. was occupied by Philip MOrriS 
In January. t 982 

Stock Exchange Project Tough 
The Job at the New York Stock Exchange 
may have been smaller. dOllar-Wise. than 
the Philip MOrriS headquarters. but the 
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• 
problems were JUSI as tough. If not more so 
Most of the credll for the success of the 
prolect goes to the project manager. Thomas 
Link, and his learn 

The project had IWO main pans One was 
the reconstruction of the New York Stock 
Exchanges main Iradlng floor and Inslalla­
tlon of new trading posts-which contain 
sophisticated electronic communications 
equipment 

The second was to construct and Install 
an expansive sleel space frame over the 
trading lloor to carry communications and 
cooling lines And all of this had to be done 
without Interrupting the Exchange's dally 
business This meant only weekend work-
14 long weekends 

Obviously. the Job was loaded with un­
knowns Nobody knew what we would lind 
after we demolished the old posts There 
were contingencies for our contingencies 
For example. al all times there were 50 exIra 

narrow windows. plus having to bUild Ihe 
new trading posts with thelf Inlncate wIfing 
systems. on platlorms suspended over the 
Iradlng lIoor -one can well Imagine how 
Crill cal the geometry was. We worked the 
geometry oul In advance on scale models 

The 100 It x 80 It space frame was 
shipped In five sections Each seClion was 
rigged through Windows With tolerance of 
no more than three Inches Temporary 
supports for each truss were IndiVidually 
deSigned to handle the conditions above 
the floor The first truss took 48 hours oj 
continuous rigging to get It Into place We 
were finished barely two hours before trad­
Ing began 

The new trading posts oach conSisted of 
a base unit and an overhead seclton The 
overheads were assembled on 20·lon 
capacity temporary platJorms At the same 
lime. base units were constructed In an 
adlolnlng room 

• 
workmen there. Just In case 

Working wllhln the cramped confines of 
Ihe small winding streets of the finanCial 

Despite all the variables. the New York 
Stock Exchange always opened for bUSI­
ness every Monday morning we were on 
the Job 0 

• 

district. threading large steel trusses through 

Steel space 'rames serve trading posts on remodeled New YOlk Stock 
Exchange's mam I/OO( frames carry commumcallonslcoohng Imes /0 
sophistICated eleclronlC eqUipment Of/glnal /radmg flool shown (r ) 

1 sl Ouarter/1982 

Philip Morris, Inc_ Project 

Architect 
Ulrich Franzen & ASSOCiates 
New York New York 

Structural Engineer 
Welskopl & PICkWOrih 
New YOrk. New York 

Construction Manager/Consultant 
Morse Dtesel Inc 
New YOrk New York 

Sleel Fabricator 
Standard Erecllng Co Inc 
Newington. ConnectICut 

New York Stock Exchange 
Project 

Architect 
BonSignore, Bngnau & Mallona 
New York. New York 

Structural Engineer 
WeiSkopf & PICkworth 
New York New York 

Construction Manager/ Consultant 
Morso/Dlesel Inc 
New York. New YQfk 
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For strength, tie to steel 
.. . new or old ... with Nelson~ studs • 
Whether you're designing a new building or retrofitting all old 
one, Nelson end-welded studs are the key to bonding steel 
and concrete for maximum strength and minimum total weight. 
• I n new structures, elson studs 
serve as shear connectors in composite 
construction, and as anchors in both 
poured and precast concrete for steel 
liners and various embedded steel 
elements. Studs are also used in a new 
approach to installing facia such as 
marble or concrete slabs. Brackets 
and shelf angles. on which the facia 
rests, are attached t.o studs welded to 
structural steel columns or beams. 

(Below) hOI sll9POfl 
for tJU bulld.nlS um 

studs w6dfd 10 bu,Id'AI 
COlumns Br iCkets l Ie 

secured by 511Mb 

tltHl Hmo. stllds 
wtkled Ih roulh steel 
deck .n composrle 
construcbOn 

""­I 

• In ex isting structures which are 
being retroCitted. studs are typically 
welded to steel framework through 
holes drilled in old masonry. When 
new concrete is poured . the studs 
become shear connectors and a building 
is stronger than when it was new. 
Studs to secure brackets and other 
supporting members for facia are also 
usually welded to the r rame through 
drilled holes . 

lRicM) AftotlMr.1f to 
relrollt In'/O"'u remOvlnl 
aM concrete belore studs 

are weld«l lo beams 

(left) To ¥JIll" to 
C1Impo$lte. studs art 
'oJIelded tll/OUIII 1I0ies 
dulled '" old cOllCl'elt 
Jr$ew C1Increle IS Jdded 

(l eft) Steel dedinl may be 
laid on beams aftet old 

16~",.iioI~"~s:,;j concrete is removed Shear 
connedol studs lie welded 
and IItW concrete IS poured 

Architects and engineers say that 
anchoring Nelson studs to 8 Structure's 
steel framework provides strength that 
far surpasses that of other anchoring 
methods. In one instance. each stud 
was torque-tested at forces up to five 
times those expected in service. More­
over, stud welding is the only practical 
way to tie into steel that is covered 
by masonry. 

If you aren't aware of how simple 
stud welding is. talk with a knowl· 
edgeable field representative in one 
of Nelson 's conveniently located sales 
offices. They are located in all principal 
industrial centers and are listed in the 
Yellow Pages under "Fasteners: 
industrial :' 

Nelson Division of TRW Inc., 
Lorain. Ohio 44055 (216/ 245·6931). 
Also Rexdale. Ontario. Canada; 
Gevelsberg. West Germany; Stapleford. 
Nottingham. U.K.; Paris. France; 
Hendon. S. Australia; Tokyo. Japan. 

TRWrvELSON DIVISION 
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Largest remodeling of lis kmd In New Yor/(. Pat/( Avenue Air/urn added five 1I00tS 
SpaCIOUS new afnum Before pnoto (f) IS oPPOsite corner View at 46th and Le)Clnglon 

Park Avenue Atrium: 
The Chemistry of Recycling 

In the lace 01 todays costs lor new con­
struction. often the question IS. "remodel 

or rebuild? 
The bUilding In question was the Park 

Avenue Atrium bUilding In midtown Manhat­
tan The site was occupied by a 16-story 

1st Quarter/ 1982 

bUilding com pie led In I 9t 2, and expanded 
In t 920 to a total 01 650.000 sq It 

The owne(s requirements were to create 
approximately 850.000 sq It 01 highly desir­
able commerCial and retail space-hlgh­
hghted by a major Intenor atrium The archl-

tects were charged With the responsibility 
to develop opllons which considered the 
ments of demolition and new construction 
versus renovation and reconstruction After 
various cost profiles and bUIlding envelopes 
were considered, the owner selected the 
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option for redevelopment with a newaddl­
tion to the onglnal building 

The new Park Avenue Atrium BUilding 
would have all ItS area completely renovat­
ed. and a new bUilding of about 80,000 sq 
ft added to It The eXisting central courtyard 
would be redesigned as a major Intenor 
space to unify the two commercial struc­
lures This was the largest renovation of Its 
type In New York City 

Enter Chemistry 
The framing of the onglnal bUilding was 
sleel. Including the massive girders bUllt­
up to span cntlcal areas of huge dlmen 
Slons over the Grand Cenlral Station's tracks 
and platlorms Renovating and reconstruct­
Ing the structural system Involved the re­
design of certain parts 01 the eXlsling Ira me 
as well as supplementary Iramlng systems­
all In steel Steel was selected as the highly 
adaptable and flexible system which could 
most easily complement the eXisting bUild­
Ing frame 

Recycling a steel frame bUilt In the early 
t 900s posed a unique structural problem. 
First the type of steel used then had to be 
determined and ItS chemistry researched 
to determine ItS load-beanng characterIS­
tiCS Secondly, adding five stones meant 
that most of the eXisting frame had to be 
relnlorced Further, connecliOns had to be 
strengthened for lateral loads at the same 
lime thai masonry walls were demolished, 
requiring stnct timing and coordination dur­
Ing construction 

Research on the steel used In the bUild­
Ing In t 9t 6 Yielded Ihls Information 

The steellramlng was open-hearth steel 
rolled to AREA speclflcahons the same 
quality as bndge steel Tesllng over 40 
coupons revealed a Yield of over 36,000 
PSI although the onglnal deSign met the 
lower New York City bUilding code requtre­
ments Of the time Chemical testing showed 
that E70 electrodes lor welding the new 
work would be compatible With eXisting 
steel Many of the ongIOal shop draWings 
were available, since the New York Central 
Railroad made It a practice to preserve 
them 
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MaiO( design lealUre of remodeled bUIlding. 300 1/ ar(fUm adds Visual spar/( of Me With glass 
elevators. extensIVe landscaping eliminates InterlOf offICes With no naturalllf}ht. Floor plan below 
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InnovaUve Ideas o. Special Interest 
Ma,ar dcslgn lealure 01 Ihe newly renovaled 
bUilding IS liS 300-11 high sky"l alnum Ihal 
Incorporates glass elevators and extenSive 
mterlor landscaping ThiS atrium concept 
eliminates ,ntenor offIces without natural 
Ilghl As an Inlenor locus. Ihe alnum also 
promolCS coniaci bel ween employes and 
gives new "'e 10 Ihe bUilding And. al Ihe 
same lime. the atrium does not sacnflce 
an Inordinate amount 01 rentable floor space 
-nel renlable area IS 82% 

Reconstruction 01 the 65-year old bUild­
Ing fell Inlo SIX categones 

GrOUnc18rJO I SllJools /(1 handsome atrIum house strJres restaurants. 

1 Relnlorclng many a. Ihe Sleel COlumns 
Wllh heavy sleel plales 10 carry Ihe addl' 
IlOnai lloors. and 10 reSISI wind mornenls 
The anginal bUilding depended on exle· 
nOr and Inteoor masonry walls for wind 

Specify Coronet Load Indicators 
and know the bolts have been properly tensioned. 

Torque and tension are not the 
same thing. Engineers calculate to 
lenSlon. Erectors use torque to get 
there. To be sure that engineers 
and erectors get the same results. 
Specify Coronet Load Indicators 
The engineer gets permanent. 
PlCsltlve proof that 100% of the 

bolts are In tenSion. The erector 
can prove the validity of hiS work 
and can aVOid call·backs. dlsrup­
lion of hiS schedule and loss of 
productIVity. 
No other system-"turn·of·nut". 

torque wrench. " break·oU" bolts 
- produces true proof of tension. 
With Coronet Load Indicators 
assunng bolt tension. there are 
many economies PlCsslbie In steel 
erection and inspection. Structural 
rigidity IS assured so the owner IS 
spared the after·cost of loose bolts 

ct> COOP~rp!!~!~!r Inc. 

1st Quarter/1 982 

Parkway West Industnal Park ' Pittsburgh, PA 15205 
Telephone (412) 787·2253 . Telex 812381 

G LYNWED 
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resistance These were removed, and 
an entire new system of wind bents 
were created uSing eXisting columns 
and beams as well as new beams 
Temporary steel knee braces were used 
dUring transition. 

2 Installing new moment connections for 
the new Wind bents between eXisting 
columns and beams Since the eXisting 
columns were made of plates and angles. 
these new connections were custom· 
made to fit each column pOint 

3 PlaCing In fill' steel for new stairs. 
washrooms, etevators, new canlilevers 
Into atrium space Within eXisting floors 

4 Erecting new bUilt-up girders for the 
base of the new atrium elevator core. 
and for new truck, pedestrian entrances 
to the bUilding Girders 10 the atrium 
were needed to transfer new loads to 
eXlsllng columns that pass through the 
train space. No new columns or foollngs 
were Installed In the train space The 
girders at the entrance (three) were above 
the new entrances so that eXisting col· 
umns could be Jacked and the load 
transferred to adjacent columns. ThiS 
created Wider bays lor entrances and 
eliminated eXisting transfer girders at 
street levef that were Inverted In the otd 
masonry walls. but would prevent people 
from walking In the new entrances. 

5 Installing new elevator columns and fram­
Ing In the atrium 

6 Installing a steel spandrel system around 
the perimeter 01 the eXlstmg frame for 
carrying the new precast curtain wall 

The rehabilitated Park Avenue Atrium 
conforms to the newly enacted New York 
State Energy Code The exterior lacade IS 
graOile spandrel panels and solar Insulated 
glass The bUilding aJso features Individual 
tenant metering and Incremental air condl· 
tlonlng 0 

Architect 
Edward Durell Stone ASSOCiates 
Emory Roth & Sons (ASSOCIate) 
New York. New York 

Structuraf Engineer 
Ottlce 01 James Ruderman 
New York. New York 

General Contractor/ Owner 
Olympia and York 
New York, New York 
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MOdel cutaway de/ails atf/um With Ilrst Inlenor glass eleva/ors In New York Gay 
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Alley behind Park Avenue A/rtum BUIlding IS landscaped ex/enSlon 01 commerCial space inSide 
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A eM Looks at Structural Analysis 
and New York's Greatest-Ever Building Boom 
by Daniel Koch 

DanIel A Koch PEls vice president. Tishman 
Construction Corp 01 New York and chief 
structural engineer. Tishman Realty & Con­
struction Co Inc New York. New york 

Introduction 
I n New York, Chicago, Los Angeles and 
olher malor U S cilles. Ihe name Tlshman 
IS synonymous With hlgh-flse constructiOn. 
much of which IS steel. In fact. the flfm's 
corporare fogo IS a haflzontal sleel beam 

Structural steel goes up on 520 Madison Avenue BUIlding In New York City 

• 

atop a wfde-flange column. formmga struc 
lural T In more Ihan 80 years as an 
owner . builder. Tlshman Really & ConSlruc 
/Ion Co Inc has been rn !he vanguard 01 
bUlldmg mnovatlon Includmg construction 
management and fast-track scnedullng 
new bUlldmg malenals and energy conser 
vatlon design 

TIShman Inndmark prOjects Include the 
tWin lowers of (he World T((fde Cenrer In 

lower Manh.J/Ian. lhe Cenlury Coy Theme 
Towers m Los Angeles and lhe 100,slOry 
John Hancock Cenler rn Chicago all sleel· 
framed bUildings 

The films presonl New York Cilybacklog 
mcludes nme malor structures, SIX 01 which 
boas/ steel/lammg 

In lhe lollowmg arllcle D,mlel A Koch 
discusses his 'lfm s rol m the greatest 
bulldmg boom In New York S hlSl0fY 

N 01 too many years ago hlgh-flse office 
bUilding framing was a no-chOice de­

CISion In New York Ii was steel alilhe way 
Then. reinforced concrete t chnology III 
eralty got 011 the glound giVing slluctur at 
designers a practical alternative In terms of 
cost strength and serviceability 

Yet. structural sleel stili rules the day In 
New York 01 nine prOlects (totaling nearly 
7 million sq iI) In Manhallan lor whiCh 
Tlshmanls construction manager (eM) SIl( 
are of structural steel flaming It IS not oul 
of bias or sen!Unent that such deCISions are 
made When recommending steel. the CM 
IS simply fulfilling hiS primary miSSion 10 
deliver to the owner In each particular 
Inslance the most ellielent bUilding ot the 
highest quality lor the most economical 
price In many cases our analyseS show 
that structural steel does lust that 

How a eM Analyzes Structural Steel 
Belore deciding on a structural system at 
Tlshman our lop·level staff generally ex 
amlnes anywhere Irom Ihree to 20 d,lterent 
schemes per prolect We start out tooklng at 
Ihree baSIC systems. all,sICel, all-relnlarced 
concrete, and a combination of the two 
From there on. everything IS a calculation 01 

t3 
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subsystems The vanables are such that 
there IS no unYielding formuta for deter­
mining the most efficient way to go In addi­
tion, there are owners' preferences, based 
on such diverse factors as financing 
aesthelics and market/tenant demand. 
Each bUilding or project has ItS own cost 
determinants, and they are unique; no set of 
data can be transferred from one site to 
another 

For example, we are presently analyzing 
a 45-story office tower for a relalivety small 
parcet, considered some of the most valua­
ble tand In mid-Manhattan. Our Inlliat struc­
turat eslimates of the square-foot cost show 
all three systems within 5% of one another 
At this early stage of budgeling, we woutd 
call that even 

To meet the owners goal of approximately 
600,000 sq ft, the completed bUilding wltl 
have to be unusually high lor ItS depth 
While these are the eXigencies of Man­
hattan real estate economiCS, such condi­
tions do not make for maximum construc­
lion cost efficiency So. we have to be all the 
more careful In selecting matenals as we 
get fu rther Into design to make the bUilding 
as cost-effiCient as posslbte 

When costing out rem forced concrete. 
you normally deat with one trade and es­
sentially two matenals concrete and rebar 
Esltmatlng structural steel systems IS more 
comptlcated Besides the steel. you have to 
factor In the cost of metal floor decking. the 
concrete for the lIoor. and the spray fire­
proofing matenat When consldenng a com­
bination structure, add the cost of the 
structural concrete for the stairwells and 
elevator cores. 

More system components mean more 

subcontractors. and It takes considerable 
expertise to weigh the vanables and come 
up with costs that will hold up through 
completIOn of the prolect That s where the 
eM plays his most crUCial role Besides 
reconciling pnce with value. he must target 
costs and lime sChedules and then hit those 
targets, not wlthm parameters-but nght 
through the bult's-eye If a eM can't deliver 
cost figures within the time he prolects, the 
prolect may falter. and the owner will be 
"ntated. understandably 

The Structure of the CM's Role 
Until the t 960s. the eM concept as we 
know It today barely eXisted. The owner 
seldom got the benefit of the contractor's 
expertise when It could be the most valua­
ble-dunng the preconstruclion stage. Be­
fore CM. the prime contractor either bid or 
negotiated an award based on a fully com­
pleted set of ptans and specilications The 

• 

only opportunity to cut his (or the owner's) • 
costs was Within the narrow framework of 
the contract documents. which were pretty 
much carved In stone pnor to his amval 

Now, when a contractor takes on the 
mantle of a eM. his ability to apply vatue­
englneenng pnnclples Increases exponen­
lialty Hes on board With the architect and 
the structurat engineer from the time that 
protect IS merely a gleam In the owners 
eye Out of thiS pooling of tatents emerged 
the Idea of fast-track scheduling, a devet­
opment that changed the entIre process of 
construction contracting Being abte to take 
the bare bones of a schemalic design and 
proceed full-speed ahead on a project 
requires a tremendous amount of teamwork 
Irom day one Of course, atl fast-track 

Tlshman Realty's Current New York Projects (steel-framed) 

Project Type Size Completion 

Continental Center Office 1.200,000 sq ft January. t 983 
Portman-Marriott Times Hotet 2.000.000 sq ft May, t 984 

Square Hotel 
520 Madison Avenue Office 912.000 sq ft Apnl. 1983 • 1155 Avenue of the Americas Office 660 .000 sq ft April . 1983 
38 East 61st Street Residential 98.000 sq ft May. t982 
Tower 49 Office 550.000 sq ft January 1984 

MODERN STEEL CONSTRUCTION 
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prolects don t have a eM But last-tracking 
without a eM IS something like ileldlng an 
army without z generaL It can be done. but 
the end result IS likely to be less than 
desirable 

If Tishman dldn t Invent fasHrack. It has 
done as much as any contractor to pertect 
the technique Good last-tracking demands 
anticipatiOn. and when we execute the final 
contract we must anllclpate what IS not yet 
on the final drawings so we can work out fair 
agreements with the subcontractors We 
have to Sit down with the architect and the 
structural engineer and ascertain what will 
be on the ilnal plans. so the owners expo­
sure to possible claims IS limited The 
subCOnlractors must know fully what to ex­
pect. and to cover their costs accordingly 

While this applies to all trades. It IS most 
Important when pncmg the slructural steel. 
because It IS one of the first trades we have 
to buy And. the structural engineer probably 
has the least amount of time to prepare 
drawings Thus the gaps left tn the early 
drawings are greater than when the fIrst 
stage plans come out on the mechanlcals 
or the facade. for example Teres simply 
less lime for modIfication 

Asking penetrating questions of the ar· 
chltect and structural engineer means more 
Illuminating answers The beller the eM s 
Information. the beller he can lorecast 
making II easier to buy properly BUYing 
properly means bUYing to protect your 
owner-the chent -as much as possible, 
and making sure that the subcontractors 
leave nothing uncovered In their bids It IS a 
eM s obllgallon to protect the owner. and In 
order to do so properly we have to protect 
both parties With lasH racking you are 
constantly negotlallng With subcontractors 
as the Job moves along But. " we anticIpate 
properly we limit negotiations 

The Value of Preconstruction Services 
Based on our record we like to think we re 
great bUilders, and once we start digging a 
hole we'lI get a bUilding up as last or faster 
than anyone In the bUSiness But where we 
really beheve we can make a difference IS 10 

the deSign phase The depth of our In­
house expertise makes It possible for us to 
evaluate and select structural. mechanical 
and architectural systems most elfectrvely, 
since we keep extremely close tabs on the 
market 
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It takes a skill all rts own to select systems 
and materrals that are most approprrate to 
the owner's reqUIrements That doesn I 
mean we always choose what IS least ex 
penSive, If you work With an Institutional 
owner who wants a higher-grade bUilding, 
you go With that clients Wishes Planning an 
Investment olflce bUilding takes a whole 
different set of Imperatives, that owner will 
make some trade-olfs for the sake of econ· 
omy. and we have to tilt our recommenda­
tions toward that kind of program 

By haVing a Irnger on the pulse of every 
major trade. we can gUide the architect. the 
structural engineer or the mechanical en­
gineer In selecting the system or com­
ponents that best lit the prolect The con­
struction management concept calls lor 
better-than-average subcontractors. and 
our modus operandi reqUires the best In the 
bUSiness 

The eM-Owner Partnershfp 
We lind that dUring the preconstruct Ion 
stage. a bUilding s structural system gets 
more altenllon from the owner than any 
other of the bUlldlng's systems Whenever 
we deal With chents. they participate more 
readily In planning the structural elements 
than say. the electrrcal. all condltronlng or 
other mechanlcals Why? Probably because 
II IS the mosl VISible dUring the construction 
slage, and mosi eaSIly understOOd by a 
non-engineer Then there IS the psycho­
logical factor Somehow. the Sight of steel 
gOing up rs more thrriling to an owner and 
the general public. than all conditiOning 
ducts gOing In 

The Iramework can also be the Job s most 
critical system In determining ItS final cost 
Among the many hlghrrse prolects now 
underway In New York. structural deSigns 
run anywhere from 18 5 psI to 43 pst G,ve 
an Identical problem to three structural 
engrneers and you always come up With 
three different answers, each one technl 
cally correct Dlsparrtles do not mean faulty 
desrgn-the deSigners are undoubtedly 
meellng the needs 01 the project but dras 
IIC dllferences do have a tremendous Im­

pact on cost By rule of thumb. the steel 
framing should approximate 20 to 25% of a 
hlgh-rrse bUildings total cost 

In the decade Since the last great surge 
of high-lise bUilding In New York, many 
changes have swept the construction In· 

"55 Avt.'nue 01 the Ameflcas Butldmg 
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STRUCTURAL 
PRODUCTS 

o @ 

HEAVY HEAD 
HIGH STRENGTH 

BOLT 
ASTM-A325 Types I & III 

ASTM - A490 
%" dia. through 1 '12" dia. 

All Lengths 

Pictured below are the head 
markings shown on our Type 1 
Heavy High Strength Bolts, 
And on our Type III (Weather­
ing Steel) Heavy High Strength 
Bolts. 

I 

TYPE 1 TYPE 111 

CJ;- ,,;, i} fi 
HEX & HEX Mch Bolls 

l/. "ltlru Y 01.. Sq Men. Bolt 

~ 
STuD t BOLT 

Slotted CTSK. & 
CTSK. Men. Bolt. 

ANCHOR BOLT 

Other fastener products com­
monly used in the structural 
field include machine bolts, 
anchor bolts, ctsk. bolts, stud 
bolts. We furnish these in the 
grade of material required for 
the job, 

ST, LOUIS SCREW II< BOLT CO_ 
6902 NORTH BROADWAY 
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ST. LOUIS, MISSOURI 63147-9990 
PHONE (3 14) 389-7500 

duslry, and Ihe world EnVironmental con­
cerns, energy crises and a turbulent econ­
omy have brought us face-Io-face With a 
whole new sel of challenges Ihal we never 
foresaw 20 years ago 

No bUilding boom was ever qUite like thiS 
Material costs were never higher. labor 
more expenSive nor fmanclng costs as 
greal Nevertheless, against Ihls prohibi­
tIVe background, our Industry IS delivering 
Ihe f,nesl producls thai conslrucllOn lech­
nology has ever produced These splendid 
towers of the 1980s are not only archl­
lecturally superior 10 anylhlng we have 
seen before, bul also Ihe mel hods and 

Portman-Mamo" Tfmes Square Holel 

materials we meld produce lhe mosl energy­
efflclen! bUildIngs ever consfructed And, 
we accomplish all thIS at a cost wllh whIch 
society can live 

The hlslory 01 construcllon In New York 
has been a series of challenges met and 
conquered It was here the high-rise slruc­
lure evolved to meet Ihe challenge of limited 
land space, versus an unlimited need lor 
space where greal masses of people can 
live and work effICIently and comlortably 

To meellhe challenges such as we face 
today IS conslrucllons reason lor beIng-to 
shape the earths forces 10 meet the needs 
of mankind 0 

• • • • -• • • 
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How to Fasten Steel Deck 
by Richard B. Heagler 

Almost all steel-framed buildings use 
steel deck somewhere In their makeup. 

either on the roof or the floor or both 
Although the deck can be used In many 
ways, usually IllS a substrate for a bUilt-up 
roof. as a staY-in-place concrete form; or 
as composite form that furnishes the slab 
reinforcement for positive bending 

Unfortunately Informallon about fasten-

R,chard B Heagler. PEls director of engineer 
_ng lor the firm 01 Nicholas J Bouras Inc New 
York New York and Summn New Jersey 
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Ing deck to the frame. and lastenlng deck 
to-deck at side laps. IS scattered through 
many references And, there IS much prac­
tical Information which IS not published at 
all Quesllons about fastenings frequently 
come up because many fob problems are. 
In one way or another. related 10 fastening 
Deck fastening IS Important-not fuSt for the 
obVIOUS reason of holding the deck In place. 
but also 10 stabilize the compression flange 
of beams (or /OIS tS), and, to prOVide dla 
phragm strength and stillness which helps 
to brace the bUilding against lateral forces ' J 

Insurance conslderallons and fire ratings 
may Impose reqUirements WhiCh the de · 
signer should check 

The t 980 American Iron and Steel Insll­
tule SpeCifications (AISI) and those of the 
American Welding Society (AWSI present 
Similar methods for calCulating shear slrengths 
of arc spot (puddle I welds used to attach 
deck to the structural frame The Steel Deck 
Instil ute (SOl) proVides minimum spacing 
patterns lor lIoor deck. roof deck and cen· 
terlng" In the 501 Diaphragm DeSign Manual. 
Slrength and stillness calculations and data 
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Table 1: Dellgn Strengths of O.S-In. Welds, Sheet-to-Structure, 
with and without Walherl, Lbs. 

No Washers 
Deck Thlckn.s. Gage Single Sheet Double Sheet With Welding Washers 

(In.) 

00295 22 600 950 650 
00358 20 700 850 600 
00474 18 900 600 500 
00598 16 950 400 400 

Table values have been rounded 10 the nearest 50 Ibs 
Based on formulas from Reference 7 

are shown which Include welds. screws. 
pneumatically dnven pins and powder-driven 
lasleners The AWS and Ihe SOl give melh­
ods 10 lest the quality 01 the wetds holding 
Ihe deck 10 the structure Shear studs 
through lhe deck can be used as all or part 
of the deck fastening reqUiremenls. and, the 
AWS Structural Welding Code' gives a 
method lor hetd tesling stud welds 

One of the frequently asked questions IS 
when to use, or not to use, weld ing washers 
The AWS. AtSI and the SOl all adVise that 
washers be used when the deck metal 
thickness IS less than 0.0281n (minimum 22 
ga) The SOl goes lurther and recommends 
that washers nof be used on material thicker 
than 0 028,n. When the strength calculation 
formulas prOVided by the AWS are followed. 
It can be seen that 22 9a IS the thickness 
where stronger welds start to occur without 
washers Table 1 shows the calculated 
(AWS) deSign strengths 01 welds with and 
without washers. These values lor washers 
should be conSidered as approximate. Since 

the distance from the hole to the edge of a 
typical washer doesn t meet speCifiCatiOn 
requirements 

Although there IS substantial Inlormatlon 
about faslemng the deck 10 Ihe slructural 
steel. the SOl IS the only source for lasten­
Ing Side laps (deck 10 deck). There are three 
methods commonly used lor Side lap las­
tenlng-screws, welds and button punches 

1. Side lap screWI: These are usually 
sell-drtll ing. sell·tapplng sheet metal 
screws commonly In # 1 0, #12 and # 14 
sIZes Diaphragm data are published on 
# t 2s and # t 4s 

The screws are very easy to Install. 
with little skill reqUired to conslstenlly 
obtain good connections. The seli·drliling 
screws dnll their own holes and cut 
threads In Ihe top and bottom sheet. the 
bollom sheet IS drawn lightly against the 
top with no ellort on the part 01 the 
operator, and the deck remains level 
a~ross Ihe 10lnl (see Figure 1). Over-

Table 2: Ultimate Strength of Side-Lap Faltener., Lb •. 

Ultimate Strength (tb • . ) 

Oeck Thlckn ... 'h In. Welds- Screws 

(In.) Gage Fy 33 kslu Fy 40 kll "" * 12 * 14 

00295 22 900 11 00 550 550 
00358 20 1150 1350 700 850 
00474" 18 tJOO t900 1100 1400 
00598 t6 2tOO 2500 t450 2000 

Note: All strength values based on data and formulas from Reference 2 The values are rounded to 
the nearest 50 los 

• Field observations Indicate that Q In IS the most common Side-lap weld Size. larger sheello sheet 
welds and seam welds are harder 10 obtain 

•• Deck matenal Yield streng th (FyI 0133 kSlls the most often specified deSign Yield-strength. In reality 
very IIUle deck IS furnished with a Yield-strength of less than 40 kSI In Luttrell"s data both the weld 
strength and the screw-strength values were determmed by uSing matenal with greater than 40 kSI 
Yield-strength Smce most screw failures In light gage malenal are sheet failures, for comparison 
purposes II would be more accurate 10 relate the 40 kSI weld strengths to the screw strengths 
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torquing IS prevented by uSing a tool with 
a depth-limiting nosepiece and a c lutch 
Generally. the shear strength prOVided 
by a Single screw IS less Ihan the strength • 
01 a Single weld, and the screw connec· 
tlon IS more lIexlble So. on a one-to-one 
baSIS and neglecting weld quality con-
Irol problems, screwed connections Will 
result In a weaker and more lIexlble 
diaphragm than It welded Of course. the 
strength and stillness of the screw con­
nected diaphragm can be Increased by 
Installing more screws along the seam 

One very big advantage 01 screwed 
Side laps IS the appearance of the Ilnlshed 
Job The underside 01 the deck does not 
show burn marks, the Ilnlsh 01 the deck IS 
left Intact. and there are no holes Screw 
pOints coming through the deck are not 
nollced with normal ceiling heights lithe 
bollom Side 01 the deck IS to be exposed. 
screwed Side laps are dellnltely recom· 
mended 

Figure 1 

POSSible out -of·level effect 

To get BP deck level workman must 
adjust hiS weight at time of punching 

Button punch (BP) deck 

Oeck stays level 

Scre>N or weld 

For rool deck thickness less than 
0045 In (minimum 18ga.) Factory Mu­
tual calls lor screwed Side laps rather 
than welds 

2. Welded Iide taps: Welds. when prop­
erly done. prOVide the strongest and 
slrffesl connections As with screwed Side 
laps the deck IS held level across the 
lap: In lact. the overlapping metal must 
be In Intimate contact lor Ihe weld to be 

• 

made (see Figure 1) Good Side-lap • 
'·tack" welds do not take a long lime to 
do lithe welder IS experienced In fact. 
an inexperienced welder may take 100 
much time and Simply burn a bigger 
hole 

MODERN STEEL CONSTRUCTION 
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Burn holes are the rule ra ther than the 
exception. and an Inspector should not 
be surprised 10 see Ihem In Ihe deck 
The weld does almOsl all of li s work by 
holding allhe perl meier, a good side-lap 
weld Will have aboul75% of Its perlmeler 
working The Ihlcker the metal the easier 
It IS to make a good Side-lap weld 

Table 2 IS based on Dr Lullrells lesls 
as reporled In the SOl Diaphragm Man­
ual, and shows predicted uilimale shear 
slrengths When comparing the slrengths 
of welds and screws. a higher safely 
factor should, of course. be used on 
welds Since II IS harder to maintain 
consistent quality on the welds 

On most Jobs. Ihe roof deck IS 10 be 
used as the structural base for a bUIlt-up 
roof and Ihe deck IS not Inlended as a 
water-Ilghl cover Floor deck Will usually 
have a suspended ceiling below It or 
have flleprooflng sprayed on It In these 
cases. burn holes are nol Importanl 
Appearance of course. IS affected by 
Ihe burn holes So, If the deck IS 10 be 
exposed to View then Side-lap welding 
should not be done and much care 
should be exercised to prevent burn 
marks If welds are used at Ihe supports 

Sometimes Side-lap welds are specI­
fied which are very difficult. If not im­
pOSSible, to make Figure 2 shows seam 
welds of thiS type. II IS. of course. abso­
lutely necessary that there IS metal-to­
metal contact If a weld IS 10 be made 
Figures 2a and 2b show attempts at 
welding thelnlerlocklng rib type of Side 
lap Metal-to-metal contact IS not as­
sured wllh the Interlocking rib. and It IS 
likely there IS nOI enough contact to 
achieve an adequate weld 

3, Button punched side taps: Bullon 
punching IS the most unreliable method 
of the three methods of fastening laps 
The strength of the attachment depends 
on the care and phYSical streng th of the 
workman. and on Ihe quality of the 1001 
that he uses Fastenmg deck thai IS out 
of level allhe Side 10lnts IS pOSSible (see 
Figure t ) If the deck IS a concrele form. 
bUll on-punched Side laps may open 
dunng Ihe pouring operation Two ad­
vantages of button punching are thai the 
underSide appearance IS nol affected. 
and It IS a rapid melhod of connecllon 
But. under even the beSI of conditions. II 
IS of questionable value Table 3 shOws a 
qualitatIve comparison 01 the Side-lap 
attachment methods The table IS, of 
course. based on the wri ter' s opinions. 
but II does Illustrate that more Ihan one 
factor should be conSidered before al­
lOWing, or excluding any mel hod of al­
tachment 0 
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ThIS IS a d.thcull wt,;'ld 10 make UpSland ng leg 
IS hard to catch Wllh weld and sometimes It does 
not fiSC high enough 10 be caught 81 a I 

Welding trorn Ihe SIde (aller chnct'ung metal) can 
be accomplIShed mOle eaSIly than welding Ihrougn 
lOp. II fib does nol InlcrlerO With rod 

Budding d hllel on deck hghter Ihan 18 ga S 
Cl.lhcull Two spot welds wOuld be easier and 
probably Just as ellecl lve 

5 Fire ReSistance Dlfectory Underwruers 
Laboralorles. Inc Northbrook III t 98t 

6 Specdlcallon for Ihe DeSign of Cold­
Formed Steel Stluclura/MemOOIs Amen­
can I/on and Steef Institute. Washington, 
DC. 1980 

7 Speclflcatron fOl Wetdlng Sheet Sleet In 

Structures AWS Ot 3- 78 American 
Welding Society Inc Miami. Fla, t 978 

8 DeSign Manual 101 Composl/e Decks 
FOlm Decks. and Roof Decks Steel 
Deck Inslitute,lnc SI LoUIS. Mo t98t 
t982 

9 StructUlat Wetdlng Code Steel AWS 
Dt t 79 Amencan Welding Society. Inc 
Miami. Fla t 979 

Tabte 3' Qualitative Comparison Chart o. Side Lap Fasteners· 

Button 
Attribute Welds Screwl Punches Note 

Strength J 2 t 
Stillness J 2 t 

Consistency 01 2 J I ftw SOl 0 Iphr.lym DeSK}n Manual show~ 
Quality ~uggl'sled drnpP.rdgo seulngs lor welding 

UnderSide t 3 J 
appearance 

Skill required lor 2 3 3 
InstailatlOn 

Availability 01 2 2 1 A bullan punch 100115 nOI always available 
tools A screw gun With a clutc.h and nosepiece .s 

recommended lor the screws 
Factory MUlual t 2 2 For FM InSUied rOOI deck Inslallatlon mate-fla 

(/001 deckl lighter than I B ga should nOI be welded at 
,Ide laps 

Underwflters labs J 1 2 More rated lloor assemblies arc welded thar 
(floor deck) buUon·punched The author does not know 01 

any screw ·connected floor assemblies 
Deck cost 2 2 I A premium IS usually charged IOf Ihe button 

punched deck shipping and Installallon costs 
may also be hlghef 

· Scale IS t to 3 With 3 being the most deSirable ThiS table IS based on the author s opinions 
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AT & T Headquarters: 
Culmination of a Life's Work 

A stnklng departure lrom thegtass bo< 
design 01 many hlgh-nse office bUltd­

Ings IS eVidenced In the new $ttO-mllllon 
AT & T corporate headquarters now under 
construction In New York City 

Via use 01 an Innovallve structural steel 
Iramlng system. a host 01 challenging archi­
tectural and engineering requirements have 
been met lor the 36-story 800.000-sq It 
prolect on Madison Avenue (between 55th 
and 56th Streets) In midtown Manha11an 

Construction of the new headquarters 
began In December t978 and IS e<pected 
to be completed by the Ilrst quarter 01 

t983 
Architect Philip Johnson has called the 

AT&T bUilding his 'capolavoro'-the cul­
mination of my life's work. Structural En­
gineer Leslie E Robertson speaks lust as 
highly 01 the bUildings notable design HIS 
firm prepared the structural design In as· 
SOClatlon with Consulling Engineer LeRoy 
Callender 

Stanley W Smith. chairman 01 the t95 
Broadway Corporation. an AT&T subsidi­
ary said 01 the new headquarters. In 
addressing the kind 01 bUilding we wanted. 
we asked the design team to give us a 
headquarters that reflects a proud tradition 
and one that tYP,lles a dynamiC. progres­
sive organization 

t think thiS bUilding Will do lust that 

Architecture Conveys Dignity 
The goal 01 AT&T was to bUild a structure 
that conveys a sense 01 dignity and Identity 
One leature 01 the bUilding. which will make 
II one of Ihe most distinctive additions to 
the Manha11an skyline Since the World 
Trade Center IS the top 01 the AT & T head­
quarters 

Many deSigns were prepared and studied 
bel ore It was decided that a gently pitched 
tnangle. spilt at Its peak by a concave 
hollow, would convey the ,nd,v,dual char­
acter of thiS corporate structure An Im­
pressive tt2-ft high arch lrontlng on Madi­
son Avenue presents a grand entrance to 
the lobby Large structural columns along 
the bUilding lace lorm 60-11 high openings 
mto the structures open street-tevel public 
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• AT& T HeadquarlerS bUlldmg (I.) now under construC/lon 
Aoove shear box on lower level. details below 

Sheaf lube wall details 
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plaza TWin loggias on Ihe ground 1I00r 
level fealure seating. decorative planters 
and a vallety of retail shops 

Also on Ihe ground 1I00r level wi ll be 
"Golden Boy The 24-11 high, 16-ton statue. 
offiCially known as the "Spilit of Communr­
callons." rested atop AT & T s headquarters 
at 195 Broadway Since t 9 t 6 Formed of a 
bronze case on an Inner frame of steel. 
Golden Boy IS currently being relurblshed 
and will ultimately be displayed on a granrte 
pedestal In the main lobby 

A .. through-block" glass-covered arcade 
link the headquarters to a four-story annex 
bUilding behind the tower Except for the 
main lobby and the annex bUilding, Ihe 
entire ground 1I00r IS open ThiS area In 
fact. will provide more public space than 
any other commerClat tacility bUilt recenlly 
In New York City 

Housed Within the annex bUilding IS the 
Belt System Communlcade .. an exhlbilion 
of communlcatrons sCIence and technology 
for the Information age 

Allracllve textured granrte panels ot a 
rose-gray hue comprise the exterior facade 
of the headquarters A comptex ot steet 
angles and tubing supellmposed over the 
frame structure allows each pIece of granIte 
to hang Independently Panets are attached 
In such a way as to minimize thickness ot 

Truss detail 

'9" 11. 
'1 ' 
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Early progress phOtos of steel framing of 
112 It high arch thaI fronls on Madison Avenue 
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JOints and to Insure safety Onty one third 
of the AT & T bUildIOg s exlerlor will be cov­
ered by windows as an energy conservation 
measure 

Rtgtd Frame Steet Tube Emptoyed 
Architecls called for wide-span areas In 
the bUilding, an Important consideration In 

the design of the structural system The 
ngld steel tube compnses the structural 
frame of the headquarters and represents 
the most Innovative appllcallon of steel In 
the project A total oj t 5.800 tons of A36. 
A572 and A588 Fy 50 grade structural 
steel was used 

Steel was selected Jar Ihe Jramlng sys­
tem both Jar ItS economy and lIexlblllty 
Use oj steel enabled the owner to make 
changes In the design as construction pro­
ceeded-changes which would have been 
costly and d,ll,cult to Implement If a con­
crete structural system had been employed. 
However relnJorced concrete-3,OOO-4.000 
pSI-was used 10 the structural system to 
provide addl"onal support to steel columns 
from basement level to ground floor Con­
crete was also used for foundation walls, 
penmeter oj the bUilding up to the second 
lIoor and Jar the "cellular floor system, 
steel decks topped with concrete 

Essenllally, the office part of the AT&T 
headquarters IS 'holsted some t 34 II off 
the ground on Stilt columns to create an 
expansive public space Occupants and 
vIsitors to the bUilding take shuttle elevators 
from the ground level to the bUilding's sky 
lobby five stories above the public plaza, 
where they change to elevators that serve 
the low-nse and hlgh-nse floors 

The frame IS actually two senes of tubes. 
the first a lower cross-braced part of the 
four exterior walls supported by the slilt 
columns A second short tube IS a cross­
braced part at the top The next series 
Involves two tall vertical tubes that com­
prise the Inner cores 01 the bUilding. the 
verllcal tubes separated by a 50-II clear­
span space 

At the lower level (fourth floor and below). 
mner cores are contained Within two large 
shear boxes Four plates of 3/8-ln. thick 
steel surrounding these boxes house ele­
vator shafts. stairs. ductwork and other 
mechanical serVices The boxes then be­
come architecturally functional elements 
which conceal the mechanical services, 

house the t 2 columns In the lOner cores 
(SIX In each core) and act 10 resist the 
hOrizontal shear at the ground level 

Untque Transfer System for Wtnd Forces 
The AT&T bUilding rises on a 36 800-sq It 
site The fact ItS Width IS extremely slender-
98 It-presented potential Wind problems 
The structural engineer's solution Involved 
a network of trusses which transfer lateral 
Wind forces on the bUilding to lis extenor 
columns 

Running the heigh I of the buldlng from 
the second level up IS a series of steel 
trusses located within the Inner cores Every 
eight lIoors, sleel-plaled Wind braces wllh 
holes (doors) cut out for pedestrian CirCU­
lation extend oul from the cores to the 
perimeter columns There Will be eight of 
these assemblies which Will form lour one­
story high trusses at three levels In the 
tower (lloors t 2, 20 and 28) 

Wind shear forces that accumulate from 
the lap down are transferred to the two 
shear tubes forming the Inner cores. The 
shear lubes. In turn. diSSipate shear forces 
through the grade slab and basement slabs 
to the rock al the site perimeter 

According to the structural engineers. It 
was not necessary to have wtnd braces on 
every level-a fact welcomed by AT&T 
which wanled as much clear usable space 
as possible In the Intenor 0 

Architects 
Johnson/Burgee Architects 
Harry Simmons Architect (associate) 
New York. New York 

Structural Engineers 
Skilling. Helle. Christiansen. Robertson, PC 
LeRoy Callender Consu~lng Engineer (associate) 
New York New York 

Construction Manager 
Crow-Briscoe (JOint venlure) 
New York New York 

Steef Fabricator 
Bethlehem Fabncators Inc 
Bethlehem. Pennsylvania 

Steel Erector 
American Steel Erectors Inc 
South Plalnlleld, New Jersey 

Owner 
American Telephone & Telegraph 
New York. New York 
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W . A. Whitney continues to set the pace in the 
development of fully automated machines and total 
CAO/CAF systems for the fabrication of structural 
beams, channels and angles. BEAMLINES are avail­
able In custom manual modes with the Oigi-Oial 
readout option as well as the completely auto­
mated models with convenient push-button con­
trol. As your needs require, you can expand into 
W .A. Whitney's exclusive CAO/CAF system that 
can dramatically increase both productivity and 
profitability. 

The growing popularity of W .A. Whitney's BEAM­
LINES and CAO/CAF systems with structural steel 
fabricators throughout the world is due to the 
accelerated return on investment that they can 
proVIde. Yau can get a complete payback in less than 
a year! Substantial cost savings are made possible 

1st Quarter/ 1982 
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because of more consistent accuracy, drastiC 
reduction of material handling tfme and increased 
productivity. 

Like all of W.A. Whitney's many metal fabrication 
products, BEAMLINE presses and systems are 
backed by a responsive, well-trained field services 
organization. 

For more complete Information on manual or CNC 
BEAMLINES or total CAO/CAF structural steel 
fabrication systems ... 

Productivity Through Innovation 
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Ann Arbor Just "Straddles" 
Its Problems 
The city of Ann Arbor had a problem A 

seriOus parking problem In the down­
town area A heavily used parking deck In 
the main commercial district became In­

adequate The city had to deCide whether 
to bUild a new faCIlity nearby or add to Ihe 
eXisting four-level deck 

Adding to the eXlsling structure was cho­
sen as the best alternallve. Don Todd. the 
cltys project engineer. considered the ad­
dition "the more InexpenSive way to go In 

providing the badly needed parking space.' 
But. enter more problems with that decI­

sion to remodel l 

First. the concrete foundallons and COl­
umns on the eXisting structure could not 
carry the welQht of addn,onallevels Second. 
new concrete column penetration through 
the eXlstmg cast-tn-place floors was not 
possible 

And third. adding new concrete columns 
would cause greater encroachment onto 
city sidewalks 

An Ingenious solullOn a steel frame that 
Slraddles the eXisting structure The addl­
lion proVides an Initial three levels of park­
Ing. with provIsion tor a fourth. Its deSign 
called for adding t t 5.000 sq It to the pre­
sent 278.000-sq It deck. Completed. the 
new deck provides for an additional 388 
spaces 

The new straddle structure IS supported 
by 35 to-In X to-In box columns fabricated 
from 3/8-ln to 5/8-ln steel plates Exterior 
columns. up to 65-1t long. were Installed 
parallel to eXlsllng columns and are set on 
spread footings. 

Interior columns. W12x t 52 Wide-flange 
sections. are erected through openings In 

the decks so the new columns bear on the 
top of eXisting columns 

The floor decks of Ihe new levels are 
compOSite steel beam and concrete con­
struction Girders were fabricated from 
W33x 141 structural shapes. and the floor 
beams are W16x31 All the steel IS weather­
In9 steel, except for extenor columns which 
Will be painted with polyurethane enamel 

Another Important feature of steel con­
struction IS that the parking deck was kept 
open dunng construction to faCIlitate the 
critical parking needs- ot the area 0 

Architect 
RIchard C RIch ASSOCIates 
SouthfIeld. MIchIgan 

Structural Engineer 
WIlham Paxton ASSOCIates 
DetroIt MIchigan 

Construction Manager 
Barton-Malow Company 
Detrol!. MIchIgan 

Owner 
City 01 Ann Arbor, MIchigan 
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