Aq.22L-!

VOLUME XXII NUMBER 1/FIRST QUARTER 1982

MODERN 5TEEL
CONSTRUCTION

Special Issue: New York City

Keep the Trains Running—Dollars Turning!
The Chemistry of Recycling

A CM Looks at Structural Analysis

How to Fasten Steel Deck

AT&T: Culmination of a Life's Work




They're the highly skilled

staff of Nicholas J. Bouras, Inc.

The people you can count

on for the best in roof decks,
composite decks, cellular
decks, form decks, siding and
steel joists. Helping the
nation's engineers, architects,
contractors, fabricators and
erectors build more economy
and flexibility into their plans.

PO. BOX 662, 475 SPRINGFIELD AVE.

/" NICHOLAS I. BOURAS INC.
SUMMIT, N.I1. 07901 (201)277- 1617

MEMBER

STEEL DECK
INSTITUTE L

‘sdi

MODERN STEEL CONSTRUCTION




® MODERN
CONSTRUCTION

Published by

American Institute
of Steel Construction

The Wrigley Building
400 North Michigan Avenue
Chicago, lllinois 60611

OFFICERS

William J. Tilley, Jr,, Chairman
Phillip O. Elbert, First Vice Chairman
John H. Busch, Second Vice Chairman
Werner H. Quasebarth, Treasurer
Richard G. Altmann, President
William W. Lanigan,

Secretary & General Counsel
William A. Milek,

Vice President, Engineering
Lewis Brunner,

Vice President, Marketing

. EDITORIAL STAFF

Daniel Farb, Director of Publications
George E. Harper, Editor
Amy Kragnes, Editorial Assistant

REGIONAL OFFICES
NORTHEAST REGION

New York, NY (Hdq.) 212/695-429
Boston, MA 617/329-7417
Philadelphia, PA B809/858-9354
Pittsburgh, PA 412/443-8840

NORTH CENTRAL REGION

Chicago, IL {(Hdq.) 312/372-8957
Detroit, M| 313/352-5558
Minneapolis, MN 612/888-3791

SOUTHEAST REGION

Atlanta, GA (Hdq.) 404/458-7679
Charlotte, NC 704/375-6547
Tampa, FL 813/879-0429

SOUTHWEST REGION

Dallas, TX {Hdq.) 214/630-5236
Houston, TX 713/529-5564
St. Louis, MO 314/721-1332

WESTERN REGION

Los Angeles, CA (Hdq.) 213/444-4519
Denver, CO 303/831-4622
San Francisco, CA 415/495-3550
Seattle, WA 206/624-5460

1st Quarter/1982

VOLUME XXII NUMBER 1/FIRST QUARTER 1982

CONTENTS

Keep the Trains Running—the Dollars Turning 4
Park Avenue Atrium: The Chemistry of Recycling 9
A CM Looks at Structural Analysis in Big Boom 13
How to Fasten Steel Deck 17
ATA&T: Culmination of a Life's Work 20
Ann Arbor Just Straddles its Problems 24

MODERN STEEL CONSTRUCTION HAS A NEW LOOK!

This issue takes on a new look—and the larges! size ever—with its new
contents. For the lirst time in its 22-year history, Modern Steel Con-
struction is accepting advertising, on a limited basis. We want 1o do
some exciting things with the only national magazine devoted exclusively
to the subject of steel construction:
Like increasing its size, and the number of projects we fealure . . .
Like expanding its horizons in the types of building and bridge
projects . . .
Like increasing its circulation substantially to reach even more of the
decision-makers in the steel construction indusiry.
And we're going to do it by accepting a limited amount of advertising
from suppliers of producls related to the steel construction industry.
We hope you like our concept—and we think we're olf o a running
start!

1982 PRIZE BRIDGE COMPETITION JUDGES NAMED

Entries for AISC's 51st Prize Bridge competition—to select the most
beautiful bridges opened in 1980 and 1981 —are now being accepled.
A distinguished panel of professionals has been named as the Jury of
Awards:

Stan Gordon, Chiel, Bridge Division, FHWA, Washington, D.C.
Sherwood Richardson, Richardson, Gordon and Associates,
Consulting Engineers, Pittsburgh, Pennsylvania

Dr. Frederick M. Law, FASCE, Professor of Civil Engineering,
Southeastern Massachusetts University, North Dartmouth,
Massachusetts

Joseph R. Passonneau, Joseph R. Passonneau & Partners,
Washington, D.C.

Dr. James R. Simms, President ASCE, Prolessor of Civil Engineering,
Rice University, Houston, Texas

Judging of entries will take place on June 8, with all contestants
advised shortly afterwards of the jury's decision. On October 26,
winners will be honored at the Second Annual AISC Awards Banquet
in Chicago. Awards are based primarily upon aesthetics, economics,
design and engineering solutions. Awards are made in 10 different
calegories.

Deadline for entries is a postmark of May 15, 1982. Further details
and entry forms may be secured from: AISC, Awards Committee,
400 N. Michigan Ave., Chicago, IL 60611.
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New Philip Moreis Bullding in busy Manhattan. Far below (Boll. pholo) two subway Sy

crealing unique problems in labrnca

of st ind erechor

erecied

Keep the Trains Running
—and the Dollars Turning

by John A. Cavanagh

2 gquoars
guoers

Subway Below!
Take a site in the middie of Manhattan at

Jonn A, Lawi

president
construction managers

inagh 1S senior vice

M.‘)rnuy they say, is what New York
2 - City is all about. That is why millions of
Morse/Diesel. Inc g . - )
: i people pour into it every day on the sub- one of the busiest crossroads in America

consultants, New York, New York

ways and trains

Now, how do you erect a new 26-story
office building with one of the world s busiesl
subways rushing through the basement
area? And how do you reconstruct the
main trading fioor of the heart of the world's
money center, the New York Stock Ex-
change? . .. Both without interfering with the
flow of traffic in money and people?

And, at the same lime, as conslruction
manager, make certain you don | overrun
on the owners valuable ime and money
The above are two good examples of where
Morse/Diesel. Inc., New York City, con-
struction managers/consultants, aelivered
economical, innovative steel-framed pro
jects using structural steel. Let's detail the
bigger job first

42nd Street and Park Avenue Now, design
a building utilizing the maximum allowable
x 200, with an
operatling subway roaring through the base
ment area. Plus, there has 10 be a column

area on a plot of 100

free space at the street level housing an art
museum. That is the new 26-story, granite-
clad Philip Morris headquarters building

This 600.000-plus-sq It building has sev-
eral unique features, which helped to com
plicate the job. One is the public-space
area on the ground loor which will house a
wing of the Whitney Museum of American .
Art. Also, there are two- and three-story
high logglas on three sides of the building al
the 21s! floor, And there are double-deck
passenger elevators, plus all the necessary
facilities to operale a corporate headquar-
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ect manager, Thomas  systems, on platiorms suspended over the Philip Morris, Inc. Project

ecl had lwo main parts. One was critical the geomelry was We worked 1hi Architect

Ir t
HL 1 L e nw
ot Wi Structural Engineer
ar e YWEN h._l 9 LY i
RGO THDR - OVOS- WK ‘esigned o handie the ilons above  Construction Manager/Consultant
u
: Steel Fabricator
4 langard creching i

fter we demolished the old posts. There pacity temporary platiorms. At the same ~ New York Stock Exchange
Wers tinge : r our ntingencis tr '] ,I"-u'.- WEere nstructed in ar Proiecl

workmen there. just in case )espite all the variables, the New York Architect
Workir 1 witt T3T: ramped nfire [ Stock Ex hange always opened lor busi & sanore. Brianat & Ma

Structural Engineer

Construction Manager/Consultant
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For strength, tie to steel

...new or old...with Nelson studs @

Whether you're designing a new building or retrofitting an old
one, Nelson end-welded studs are the key to bonding steel
and concrete for maximum strength and minimum total weight.

B In new structures, Nelson 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 to studs welded to
structural steel columns or beams.

'

(Left) Melson studs
welded h shes

(Right) Stud anchor
typecal Deam bw Humr

(Below) Fac
for tat

M In existing structures which are
being retrofitted, studs are typically
welded to steel framework through
holes drilled in old masonry. When
new concrete is [ulul'wi. 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 frame through
drilled holes

(Right) Another way !0
etrohl involves removing
r uds

Architects and engineers say that
anchoring Nelson studs to a 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.

TRMELSON DIVISION

MODERN STEEL CONSTRUCTION




4

'..f

fs-‘\#

\ A

The Chemistry of Recycling

Park Avenue Atrium
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Innovative Ideas of Special Interest
Major design feature of the newly renovated
bullding is its 300-11 high skylit atrium that
incorporates glass elevators and extensive
mternor landscaping. This atrium concept
eliminates interior offices without natural
light. As an interior focus, the atrium also
promotes contac! between employes and
gives new life 1o the building. And, al the
same ume, the atnum does nol sacrifice
an inorcdinate amount of rentable floor space

nel rentable area 15 B2%

Reconstruction of the 65-year old build
ing fell inlo six calegories

'

Hc"nr]‘:]r:“n-,; many of the steel columns

wilh heavy sleel plales to carry the ado
tional floors, and 10 resist wind moments
The onginal bullding depended on exte

nd and fiest floors in handsome alrium house Slores, restaurants ror and intenor masonry walls for wind

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

Torque and tension are not the torque wranch, “break-off" bolts

same thing. Engineers calculate to —produces true proof of tension.
tension. Erectors use torque to get bolts are in tension. The erector With Coronet Load Indicators
there. To be sure that engineers can prove the validity of his work assuring bolt tension, there are
and erectors get the same results, and can avoid call-backs, disrup- many economies possible in steel
specify Coronet Load Indicators tion of his schedule and loss of arection and inspection. Structural
The engineer gets permanent, productivity. rigidity is assured so the owner is
positive proof that 100% of the No other system—"turn-of-nut", spared the after-cost of loose bolts

522 Parkway View Drive
Parkway Wes! Industrial Park - Pittsburgh, PA 15205
Telephone (412) 787-2253 - Telex 812381

GLYNWED

® Cooper-+Turner Inc.
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resistance. These were removed. and
an entire new system of wind bents
were created using exisling columns
and beams as well as new beams
Temporary sieel knee braces were used
during transition.

2. Installing new momenl 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 lor new stairs,
washrooms, elevators, new cantilevers
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 bullding Girders in the atrium
were needed to transfer new loads 1o
existing columns that pass through the
train space. No new columns or footings
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 for entrances and
eliminated existing transter girders at
streel level that were inverfed in the old
masonry walls, but would prevent people
from walking in the new enlrances.

5. Installing new, elevator columns and fram- Model cutaway deltails alrium with first interior glass elevators in New York City
ing in the atrium

6. Installing a steel spandrel system around
the perimeter ol the existing frame for
carrying the new precast curtain wall,

The rehabilitated Park Avenue Atrium Alley betind Park Avenue Alrium Bullding 15 landscaped extension ol commercial space inside
conforms to the newly enacted New York
State Energy Code, The exterior facade is
granite spandrel panels and solar insulated
glass. The building also features individual
tenant metering and incremental air condi-
tioning 8]

Architect

Edward Durell Stone Associates
Emory Roth & Sons (Associate)
New York, New York

Structural
Office of James Ruderman
New York, New York

General Contractor/Owner
Olympia and York
New York, New York

12




We invite you to join more than 9,000 of your associates who are now
regularly receiving the AISC Engineering Journal. . . . The cost is
only $8.00 for one year or $18.00 for three years; single issue $3.00;
(Foreign rates: $11.00 for one year, $24 for three years; single issue
$4.00). Simply fill out the attached form and send your check or
money order to begin your subscription. Payment must be enclosed
with this order. Make checks payable to AISC. Foreign subscriptions
are payable in U.S. funds only.

Toenteryour subscription to the
AISC ENGINEERING JOURNAL detach and
peturn the attached envelope TODAY

O Renew my subscription to the AISC ENGINEERING JOURNAL

Please 0O Enter

U.S. and "Canada

O 1Year § 8.00

O 3 Years $18.00

*Other Countries

0O 1 Year $11.00

O 3 Years $24.00
*Payable in U.S. currency by check

drawn on U.S. bank

Payment must be enclosed with this order.

Make checks payable to AISC.

(please print}

KAME

FIRM OR AFFILIATION

STREET

Z1P CODE

STATE

Ci

Profession or occupation:

[ Architect [ Educator [ Other

L] Engineer
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A CM Looks at Structural Analysis
- and New York’s Greatest-Ever Building Boom

by Daniel Koch

5 Introduction

Hhar maing < fe the name T
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subsystems. The variables are such that
there 1S no unyielding tormula 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 markel/tenant demand
Each building or project has its own cost
determinants, and they are unique; no set of
data can be transierred from one site 1o
another

For example, we are presently analyzing
a 45-story office tower lor a relatively smal
parcel, considered some of the most valua
ble land in mid-Manhattan. Our initial struc
tural estimales of the square-toot cost show
all three systems within 5% of one another
At this early stage of budgeting, we would
call that even

To meet the owners’ goal of approximately
600,000 sq ft, the completed building will
have to be unusually high for its depth
While these are the exigencies of Man
hattan real estale economics, such condi
tions do not make for maximum construc
lion cost efficiency. So, we have to be all the
more careful in selecling materials as we
get further into design 1o make the building
as cost-efficient as possible

When costing out reinforced concrele
you normally deal with one lrade and es
senlially iwo matenals; concrete and rebar
Estimating structural steel systems is more
complicated. Besides the steel, you have to
tactor in the cost of metal floor decking. the
concrete for the floor, and the spray fire-
proofing material. When considering a com
bination structure, add the cost of the
structural concrete for the stairwells and
elevalor cores

More system components mean more

subcontraclors, and it takes considerable
experlise 10 weigh the variables and come
up with cosls that will hold up through
completion of the project. That's where the
CM plays his most crucial role. Besides
reconciling price with value, he must target
costs and time schedules and then hit those
targets, nol within parameters—but right
through the bull's-eye. If a CM can't deliver
cost figures within the time he projects, the
project may falter, and the owner will be
irntated, understandably

The Structure of the CM's Role
Until the 1960s, the CM concept as we
know it today barely existed. The owner
seldom got the benefil of the contractor's
expertise when it could be the most valua
ble—during the preconstruction stage. Be
fore CM, the prime contractor either bid or
negotialed an award based on a fully com-
pleted set of pians and specifications. The
only opportunity to cut his (or the owner s)
cosis was within the narrow framework ol
the contract documents, which were pretty
much carved in stone prior to his arrival
Now, when a contractor takes on the
mantle of a CM, his ability to apply value
engineering principles increases exponen-
tially. He's on board with the archilect and
the structural engineer from the time that
project is merely a gleam in the owner's
eye. Out of this pooling of talents emerged
the idea of fast-track scheduling, a deve!
opment that changed the entire process ol

construction contracting. Being able to take
the bare bones of a schematic design and
proceed full-speed ahead on a project
requires a tremendous amount of teamwork
from day one. Of course, all fasi-track

Tishman Realty’s Current New York Projects (steel-framed)

Project Type

Continental Center Office

Portman-Marriott Times Hote
Square Hotel

520 Madison Avenue Office

1155 Avenue of the Americas Office
38 East 61st Street
Tower 49 Office

Residential

Size Completion

1.200.000 sq ft January, 1983
2,000000sqft  May, 1984

912,000 sq ft April. 1983
660,000 sqft  April, 1983
98,000 sq ft May, 1982
550,000 sq ft January, 1984

MODERN STEEL CONSTRUCTION




projects dont have a CM. B 1 takes a skill all its own to select systems
without a CM omething and matenals thal are 51 appropriate 10
army without & general |t can be gong, but the owner's requirements That doesn't
1 is likely to be less thar mean we always choose wnat IS least ex

pensive. If y work with an institutional

f Tishman didnt invent fast-track, it has owner who wants a higher-grade bullding

bullding lakes

t

Vhile tt ipplies 10 all trades. i1 IS mosl better-than-average subcontractors., and
mpoartant when pricing the structural stee aur modus operandi requires the oast in the
because it1s one of the lirst trades we have o]l
10 buy. And tural engineer probably

east amount of ime to prepare The CM-Owner Parinership

et i 18 eariy We ftind

uctura el

© the than any
ther s systems. Whenever
we deal with clients, they panicipale more
readily in planning the struct lemenls
than, say, the electncal, air canditioning or

mechanicals. Why? Probably becaust

mosi visible guring th& constructior

slagt andg moslt easily unae 1000 by a
non-engineer Than there thi¢ psych

Somehow, the sight of sted

ang makxking re that u supcontra r e thniihing 1 wner. and
i ered intl bids It i iblic, than air conditio
ni ) pI 1 1 the ownetr
proper NEe have 10 [ 1 0ol maosl!
With tast-tracking v are hina |
0« tractor NoOw
D mMowv ]. Bul i pale 1l desigr
siructura
The Value of Preconstruction Services e up witl
Based on our recorg, we K 10 think we re ne lechn

mendi
mb
10 &
evaiuale ang 1 struct n
ang architectural sysl sSn 1 greatl -
g keep ex mely S¢ n the i YOrk, man
1 zhanges n vept the nsiruct r
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STRUCTURAL
PRODUCTS

HEAVY HEAD
HIGH STRENGTH
BOLT
ASTM-A325 Types | & 1l
ASTM - A490
%" dia. through 1%" dia.
All Lengths

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

TYPE 1 TYPEIT]

.
\

Sq. Mch. Bolt

4_‘—!———--"4-

HEX & HEX Mch. Bolts
V4" thru 3" dia.

STUD Slotted CTSK. &
BOLT CTSK. Mch. 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 & BOLT CO.
6902 NORTH BROADWAY
ST.LOUIS, MISSOURI 63147-9990
PHONE (314) 389-7500

dustry, and the world. Environmental con
cerns, energy crises and a turbulent econ
omy have brought us face-to-face with a
whole new set of challenges that we never
foresaw 20 years ago

No building boom was ever quite like this
Material costs were never higher, labor
more expensive nor flrh].‘"-t_mg cosls as
greal. Nevertheless, against this prohibi
tive background, our indusiry is delivering
theé hinesl products that construction tech-
nology has ever produced. These splendid
of the 1980s are not only archi
lecturally anything we have

seen befora, but also the methods and

lowers

supenor 1«

materials we meld produce the most energy-
efficient buildings ever consiructed. And,

we accomplish all this at a cost with whicnh

society can live

The history of construction in New York
has been a series of challenges mel and
conquered. Il was here the high-rise struc
ture evolved to meet the challenge of limited
land space, versus an unlimited need for
space where great masses of people can
live and work efficiently and comfortably

To meet the challenges such as we face

today is construction’s reason for being—1o
shape the earth's forces 10 meel the needs
of mankind -

MODERN STEEL CONSTRUCTION




How to Fasten Steel Deck

by Richard B. Heagler
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Table 1: Design Strengths of 0.5-in. Welds, Sheet-to-Structure,
with and without Washers, Lbs.
No Washers
Deck Thickness Gage | Single Sheet Double Sheet | With Welding Washers
(in.)
00295 22 600 950 650
0.0358 20 700 850 600
0.0474 18 900 800 500
0.0598 16 950 400 400

Table values have been rounded 1o the nearest 50 Ibs

Based on lormulas from Reference 7

are shown which include welds. screws.
pneumatically driven pins and powder-driven
fasteners, The AWS and the SDI give meth-
ods to test the guality of the welds holding
the deck 1o the structure Shear studs
through the deck can be used as all or par!
of the deck fastening requirements; and, the
AWS Stuctural Welding Code® gives a
method for field testing stud welds.

One of the frequently asked questions is
when 10 use, or not to use, welding washers.
The AWS, AISI and the SDI all advise thal
washers be used when the deck metal
thickness is less than 0.028in. (minimum 22
ga.). The SDI goes further and recommends
thal washers nof be used on material thicker
than 0.028 in. When the strength calculation
formulas provided by the AWS are followed,
it can be seen that 22 ga. is the thickness
where stronger welds start to occur withoul
washers. Table 1 shows the calculated
(AWS) design strengths of welds with and
without washers. These values for washers
should be considered as approximate, since

the distance from the hole 1o the edge of a
typical washer doesn't meet specification
requirements.

Although there is substantial information
about fastening the deck 1o the structural
steel, the SDI is the only source for fasten-
ing side laps (deck to deck). There are three
methods commonly used for side lap fas-
tening—screws, welds and button punches.

1. Side lap screws: These are usually
self-drilling, self-tapping sheet metal
screws commonly in #10, #12 and #14
sizes. Diaphragm data are published on
#12s and #14s.

The screws are very easy to install,
with little skill required to consistently
obtain good connections. The self-drilling
screws drill their own holes and cut
threads in the top and bottom sheet; the
bottom sheetl is drawn lightly against the
lop with no effort on the part of the
operalor, and the deck remains level
across the joint (see Figure 1). Over-

Table 2: Ultimate Strength of Side-Lap Fasteners, Lbs.

Ultimate Strength (Ibs.) -
Deck Thickness Y In. Welds® Screws
(in.) Gage Fy 33 ksi** Fy 40 ksi** #12 4
00295 22 900 1100 550 550
00358 20 1150 1350 700 850
00474 18 1300 1900 1100 1400
0.0598" 16 2100 2500 1450 2000

Note: All strength values based on data and formulas from Reference 2 The values are rounded 1o

the nearest 50 lbs.

*Field observalions indicate thal ' in is the most common side-lap weld size; larger sheet o sheet

welds and seam welds are harder 1o obtain

**Deck material Yield strength (F, ) of 33 ksiis the most often specified design yield-strength. in reality.
very little deck is furnished wilg a yield-strength of less than 40 ksi In Luttrell's data, both the weld
strength and the screw-sirength values were determined by using materal with greater than 40 ksi
yleld-strength. Since mos! screw failures in light gage material are sheet failures, for comparison
purposes It would be more accurale 1o relate the 40 ksi weld sirengths 1o the screw strengths.
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torquing is prevented by using a tool with
a depth-limiting nosepiece and a clutch.
Generally, the shear strength provided
by a single screw is less than the strength
of a single weld, and the screw connec-
tion is more flexible. So, on a one-1o-one
basis and neglecting weld quality con-
trol problems, screwed connections will
result in a weaker and more flexible
diaphragm than it welded. Of course, the
strength and stiffness of the screw con-
nected diaphragm can be increased by
installing more screws along the seam.

One very big advantage of screwed
side laps is the appearance of the finished
job. The underside of the deck does not
show burn marks, the finish of the deck is
left intact, and there are no holes. Screw
points coming through the deck are not
noticed with normal ceiling heights. if the
bottom side of the deck is to be exposed,
screwed side laps are definitely recom-
mended.

For roof deck thickness less than
0.045 in. (minimum 18 ga.) Factory Mu-
tual calls for screwed side laps rather
than welds.

2. Welded side laps: Welds when prop-
erly done, provide the strongest and
stiffest connections. As with screwed side
laps, the deck Is held level across the
lap: in fact, the overlapping metal must
be in intimate contact for the weld to be
made (see Figure 1), Good side-lap
“tack” welds do nol take a long time to
do if the welder is experienced. In fact,
an inexperienced welder may take 100
much time and simply burn a bigger
hole.
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Burn holes are the rule rather than the
exception, and an inspector should not
be surprised 10 see them in the deck.
The weld does almost all of its work by
holding at the perimeter; a good side-lap
weld will have about 75% of its perimeter
working. The thicker the metal the easier
it is to make & good side-lap weld.

Table 2 is based on Dr. Luttrell's tests
as reported in the SDI Diaphragm Man-
ual, and shows predicted ultimate shear
strengths. When comparing the strengths
ol welds and screws, a higher safety
factor should, of course, be used on
welds since it is harder to maintain
consistent quality on the welds.

On most jobs. the roof deck is to be
used as the structural base for a built-up
roof, and the deck is not intended as a
water-tight cover. Floor deck will usually
have a suspended ceilling below it or
have fireproofing sprayed on it. In these
cases. burn holes are not important.
Appearance, ol course, is affected by
the burn holes. So, if the deck is 1o be
exposed to view, then side-lap welding
should not be done and much care
should be exercised 1o prevent burn
marks If welds are used al the 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. I is, of course, abso-
lutely necessary that there is metal-to-
metal contact if a weld is to be made.
Figures 2a and 2b show attempls at
welding the “interlocking " rib type of side
lap. Metal-to-metal contact is not as-
sured with the interlocking rib, and it is
likely there is not enough contact 10
achieve an adequate weld.

3. Button punched side laps: Butlon
punching is the most unreliable method
of the three methods of fastening laps
The strength of the attachment depends
on the care and physical strength of the
workman, and on the quality of the tool
that he uses. Fastening deck that is out
of level at the side joints is possible (see
Figure 1). If the deck is a concrete form,
button-punched side laps may open
during the pouring operation. Two ad-
vantages of button punching are that the
underside appearance Is not affected,
and it is a rapid method of connection.
But, under even the best of conditions, it
is of questionable value Table 3showsa
qualitative comparison of the side-lap
attachment methods. The table is. of
course, based on the writer's opinions,
but it does illustrate that more than one
factor should be considered before al-
lowing, or excluding any method of at-
tachment. O

1st Quarter/1982
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Table 3: Qualitative Comparison Chart of Side Lap Fasteners®

Button
Attribute Welds Screws Punches Note
Strength 3 2 1
Stiffness 3 2
Consistency of 2 3 The SDI Diaphragm Desgn Manual stmwsl
quality suggested amperage setings lor welding
Underside 1 3 3
appearance
Skill required for 2 3 3
Installation
Availability of 2 2 1 A button punch ool 1s not always avallable
tools A screw gun with a clulch and nosepece
recommended lor the screws
Factory Mutual 1 2 2  |For FM-insured roof deck installation matenal
(roof deck) lighter than 18 ga. should not be welded al
side laps.
Underwriters Labs, 3 1 2 More raled lloor assemblies are welded than
(lloor deck) button-punched The author does not know of
any screw-connecled floor assemblies
Deck cost 2 2 1 |A premium is usually charged for the button-
punched deck, shipping and installation cos
may also be higher

*Scale is 1 1o 3 with 3 being the most desirable. This table i1s based on the author s opinions
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AT&T Headquarters:

Culmination of a Life’'s Work

Architecture Conveys Dignity
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joints and to insure salety. Only one third house the 12 columns in the inner core
ol the ATAT building's exterior will be cov (six in each core) and act o resist the
ered by windows as an energy conservalion horizontal shear at the ground level

measure

Unique Transfer System for Wind Forces

Rigid Frame Steel Tube Employed The AT&T building rises on a 36,800-sq ft
Architects called for wide-span areas in gite. The fact its width 15 extrems ;.. slender
the bullding, ar nporiant consideration i 98 t—presenied polential wingd problen
the desian of the structural system. Tt The structural enginet lut ed
nag Bi ibe Drist the ru ral atw i’ f ir [} £ o r ¥ i - i
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the moel i ative ap[ atiar f et I
the project. A tot of 15.80( [ A 36 Hu ] Ir I ine ou ] T
AS ind A588 Irade [ tur the f 1 |leve [ 1 Sere 1 e
e wa ised HrUSSE 1t asith i ne ery
Steel was selected for the framing sys eight floors, steel-plated wind braces witt
tem both for ils economy and texibility door il out lor pedestriar u
Use ol steel enabled the owner 10 make lation extend out from the core 0 the
changes in the design as construction pro perimeter columy There t jht of
ceeded—changes which wuld have been these assembhes which will tarm tour onge
costly and difficult to implement it a con story high trusses at three levels in thi
crete structural system had been emploved 1 ors 1 ) ana 28
However. reinforced concrete 3 000-4 000 re that a It late from
s was used in tural system the 10g drvair ire lransferred 1 b Fia
provide ad a [ rl 10 stes umns hear tubes forming the inner wes. Ti
fr baser evel 1o around flot hear n tur { nate shear torce
rele was a jsed tor roungation walls h gh the g je 10 and I £ nt slat
erimeter of the building up to 1t z { ' ¥ a [ =
or and for the “cellular’ floor systen fing tha elri : nainears (it
i 18CH 1ODD N ret A e iry IV ! L
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VISItOrs 1o the bullding take shuttle elevalor
from the ground "
11 Architects
“f lobby Tive Johnson/Burgea Archite
' | where they Harry Simmor Architect (3 it
o vl Vel Al
. 'Ir.‘. .l' (' WY g WY ) L
: 1 T'he trame is actually tw es of tube
] : | Structural Engineers
the first a lows r braced part of the Clilling M mrictiangan Qo
four exlerior wa 6] ted by the still eRoy Call 1
I A g¢ rl lube 3 | KN
br ed | art al the tog e next
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steel surrounding these boxes house ele American Steel Ere
valor shalls, slairs, duclwork I e, New Jerse
mecnanicCal services The boxe:
: ; Owner
come architecturally functional elements Amat . R 20
which conceal the mechanical services New Y kK New York
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IN JUST ONE PASS.

W.A. Whitney continues to set the pace in the
development of fully automated machines and total
CAD/CAF systems for the fabrication of structural
beams, channels and angles. BEAMLINES are avail-
able in custom manual modes with the Digi-Dial
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 CAD/CAF system that
can dramatically increase both productivity and
profitability.

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

W.A.WHITNEY 5-PRESS BEAMLINES
FABRICATE WIDE-FLANGE BEAMS...

T Westinghouse FRODUOREA oNG

because of more consistent accuracy, drastic
reduction of material handling time 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 CAD/CAF structural steel
fabrication systems...

| See CAD/CAF Demonstrated. 533 1355 -

Ef-'- ESTER MPANY

Productivity Thrnugh Innovation
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Ann Arbor Just “Straddles”

Its Problems

T!‘u-- city of Ann Arbor had a problem
serious parking problem in the down

fown area. A heavily used parking deck in

the main commercial district became in
adequate. The ¢

10 build a new facility nearby

Qg four-level deck

ity had 10 gecide whether

or add 1o the

exist
Adding to the existing structure was cho
sen as the best alternative. Don Todd, the
City s project engineer, considered the ad-
dition “the more inexpensive way [0 go in
providing the badly needed parking space
But, enter more problems with that deci
sion 1o

First creteé fToundations and col

umns on the existing structure could not

t of addibonal levels. Second

2te column penetration through
e existing cast-in-place floors was not
possible

And third adding new concrete columns
would cause grealer encroachment onto
City sidewalks

ous solution

siraddlies the existing structure. Th
llon proviges an initial three levels ol park

olumns bear on the

ing, with provision for a fo Its design the decks so the new «

lop of existing columns

The floor decks of the new levels are

called for adding 115,000 sqg ft to the pre-

sent 278,000-sq ft deck, Completed, the

néw deck provides lor an additional 388 composite steel beam and concrete con

struchion. Girders were fabricated fron

W33x14

spaces

Structural shapes, and the |

beams are W16x31. All the steel is weather

e new stradagle strucCture

by 35 10

S supported
in. x 10-in. box columns fabricated
from 3/8-in. to 5/8-in. steel plates. Exterior INg steel, except for exterior columns which

will be painted with polyurethane enamel

columns, up to 65-1 long, were installed

parallel to existing ( olumns and are set or Another important feature of steel con

spread footings
Interior columns, W12x152 wide-flange
sections, are erected through openings in

struction 1s that the parking deck was kep!
open during construction to facilitate the

critical parking needs of the area

Architect

Hichard L. Hich Ass ate

: i B
southlield. Michigan

Structural Engineer
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Detroit. Michiaar
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