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DECK DESIGN DATA SHEET,

DESIGNERS CHECK LIST FOR DECK

Composite Floor Deck

[ Check fire rating requirements. .. .Designs Dxxx in U.L.
[ Check relative costs of lightweight and normal weight concrete.
Note: Light weight concrete can usually fulfill fire rating

[] Check pour stop requirements —see Deck Design Data Sheet No, 1.

needs with thinner slabs.

[J Check hanger requirements—for ceilings, ducts, pipes, etc.

[J Check maximum unshored spans to select deck gage and pattern.

Note: It usually costs less to have unshored construction.

Cellular (electrified) Floor Deck

[J Check fire rating requirements. .. Designs Dxxx in U.L.

Note: If floors are to be accessed for electric power (and/or tele-

phones) and a fire rating is required, then the deck must

be 'tireproofed’; therefore a 2.5" cover of concrete (over the
top of the deck) is usually chosen. Galvanized steel is always

required for cellular deck.

[J Check to determine which blend of cellular and non cellular deck
will provide the needed wiring. .. blending of units saves money.

[J Check load requirements in the trench header spans. Since the
trench header interupts the slab, the loads must be handled by:

(1) shortening the deck span that carries the trench; or
(2) increasing the deck gage; or (3) reinforcing the slab
as a cantilever on each side of the trench; or (4) placing
the trench over (or close to) a beam; or (5) a combination
of any of these methods.

Roof Deck

[J Check fire rating requirements. .. Designs Pxxx in U.L
{1 Check loads for:

(1) snow drifting; (2) additional dead load from ballasted
roof systems; (3) maintenance loads. .. use SDI criteria.

[ Check any other insurance requirements such as Factory Mutual.

Form Deck (Centering)

[J Check fire rating requirements. .. Designs Gxxx in U.L.

[0 Check requirements for finish. (If deck is galvanized it will last the

life of the structure and will always carry the slab weight; if the
deck is uncoated the slab should be reinforced to carry the slab
weight as well as the live loads.

[] Check venting requirements if the deck is supporting an insulating

fill...always use galvanized deck for this purpose.

[] Check material specifications. The pro
steel is ASTM A446, for steel that is to
not galvanized) the ASTM slr:?ectﬁcanon is A61]; minimum acceptable

yield point of steel is 33 ksi. The proper specification that covers the

All Deck
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galvanized coating is ASTM A525.
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NICHOLAS J. BOURAS, INC.

PO BOX 662, 475 SPRINGFIELD AV
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[ Check Nicolas ]. Bouras, Inc. for any
deck information — prices, delivery,
design data.
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When it comes to constructional plate steels,
we wrote the book. This current edition features
Lukens’ capabilities with regard to:

Sizes. Standard specification plates available in
widths to 195,” lengths to 1250” and thicknesses
to 25." A size card shows details.

Specifications. Mechanical properties and
chemistry of the various grades of steel most
frequently found in bridges and buildings. Dis-
played in chart form.

Heat Treating. Offered on plates up to 890" long.
Stripped Plate. An alternative to universal mill
plate in applications such as fabricated bridge
girders. Produced in lengths from 120" to 1250,"

Write
right
NOW,

NAME
TITLE
COMPANY

ADDRESS

cITY

|

r

------------------1

LUKENS STEEL COMPANY
586 Services Building
Coatesville, PA 18320

Please send me a copy of your brochure, LUKENS CONSTRUCTIONAL
PLATE STEELS

widths 12" to 48" and thicknesses %" to 12"
Lukens-Conshohocken. A rolling mill and ship-
ping complex designed to meet your needs for
light-to-medium thickness carbon plate and our
Sure-Foot* safety floor plate.
Lukens Fineline.” A family of low-sulfur con-
structional steels particularly effective when
used in fracture critical applications.

For your copy of this brochure, illustrated
with photos of our facilities and our products in
use, just fill out the coupon below.

LUNENS STEEL

STATE e

----------------J3
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Geerhard Haaijer
Vios Présidant, taestich & Bagnstis . | THIRD ANNUAL AWARDS BANQUET TO
stk ?;N::dvf:::?ﬂa;zcrzfd?:anquﬂ will be held November 1 in
Market I
e ikl - m_g AT Chicago's Westin Hotel to honor this year's Architectural Awards of
e o Excellence competition winners. A well-known panel of five jurors
EDITORIAL STAFF | chose 13 of the mos! outstanding bulldings from a record 166 entries.

g Winners will receive a special bas relief of AISC’'s handsome bronze

George E. Harper, Editor of Publicati
» : i sculpture, "Long Reach, " created by nationally known artist Joe Kinkel,

Amy Kragnes, Editorial Assistant

The prestigious, black-tie banquel, now an indusltry tradition,
Janis Hermen, Busioass provides a forum for leading architects, structural designers, con-
tractors, labricators and suppliers to the fabricatled steel industry.
I cmemeTems o DT S Winners of several other AISC awards will also be recognized,
including: Omer Blodgett, T.R. Higgins Lectureship Award winner;
REGIONAL OFFICES Frank Michielli, John Hildreth and Richard lichert, lirst-prize winners of
NORTHEAST REGION the 1983 ASC/AIA “Expressions in Steel” competition co-sponsured by
New York, NY (Hdq.) 212/695-4291 AISC; eight student Fellowship Award recipients; and several Special
Boston, MA 617/329-7417 Citation Award winners.
Philadelphia, PA 609/858-9354 Guest speaker is Dr. Pat Choate, senior policy analyst for TRW, and
Pittsburgh, PA 412/443-8840 author of a number of books on governmental economic policies.
NORTH CENTRAL REGION Tickets for the avent are available from: AISC, 400 N. Michigan Ave.,
Chicago, IL (Hdq.) 312/670-2400 Chicago, IL 60611 312/670-2400.
Detroit, MI 313/352-5558
Minneapolis. MN 6128883791 | FELLOWSHIP AND T.R. HIGGINS AWARD PROGRAMS ANNOUNCED
SOUTHEAST REGION A The AISC Fellowship Award program provides eight $4,750 awards to
Atlanta, GA (Hdq.) 404/458-7679 r . "
Charlotte, NC 704/541-0960 civil engineering students who propose a course ol graduate studies
Tamoa, FL B13/879-0420 relating to fabricated structural steel. Winners of the 1984 Fellowship
SOUTHWEST REGION b Awards are guests of honor al the AISC National Engineering Conference.
Dallas, TX (Hdq ) 214/630-5236 The 1984 Lectureship winner receives a $3,000 award as the principal
Houston. TX 7132706363 | author of the most significant paper related to structural steel published
St Louis, MO 314/721-1332 | during the five-year period Jan. 1, 1978 toJan. 1, 1983. The current T.R.
WESTERN REGION ( Higgins Lecturer is Omer Blodgett, author of "Detailing to Achieve
Los Angeles, CA (Hdq ) 213/444-4519 | Practical Welded Fabrication.”
Denver, CO 303/831-4622 Announcements of the two programs have been distributed and are
San Francisco, CA 415/485-3550 i available from any AISC regional office, or from: Committee on Educa-
Seattle, WA 206/624-5460 - tion, AISC, 400 N. Michigan Ave., Chicago, IL 60611,
AISC HEADQUARTERS
Chicago, IL 312/670-2400 I
4 MODERN STEEL CONSTRUCTION
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- ASC/AIA Awards Competition:
®New Approach to
Tomorrow’s Professionals

tudent design competitions by the As-
sociation of Student Chapters of the
American Institute of Architects have been
going on for quite a lew years
But this year was different. Late in 1982,
AISC's Committee on Marketing and Pro-
motion proposed a new dimension to its
promotional efforts. AISC would cosponsor
the 1983 spring competition with ASC/AIA,

3rd Quarter/1983

with the ulimate goal of improving the
awareness of the advantages of struclural
steel in the minds of undergraduates who
were pursuing architecture and civil en-
gineering courses

Over the past two years, the Institute has
greatly increased the awareness of steel's
advantages lo professionals—architects,
engineers, construction managers and

other decision-makers—through a series of
national ads, direct mail and project fea-
tures In major building trade journals
Now the COMAP Committee has taken il
a step further—improve the long-range
benefits to our industry by developing an
appreciation for structural steel by archi-
lectural and engineering students
-

LT3

Frank V. Michielli, John Hildreth and Richard
lichert, Catholic University ol America

First Place—
“Expressions in Steel”

Design Competition




A New Dimension omplish this new dimension, let st 10 add engineering students 10 the
This vear the competition reviously re s o n " § mand . § Tt [ 4 - . te t
s yedal, e JTpeuuor previously re ng partuicipation were sent not only ompetition ey made arrangements 1o
stricted to architectural students—was alsc ; al schools of architecture but also have all students who entered to tour AlS(
broadened 1o include civil ',r\__:]” eerin( Mo i 1 and Men ber tabricatl ] 5t I foar first-1 "!|-.
dents, working as a design team with ti gineering first-hand introd to how stet fat
;1""-?!'_'_,’4 --'_,!'-"'-. Thic nteract pre 1arit f both AS( AlA ited ' r.‘_‘__ thi St v § nd get
oncep! enables (he is 1| noer yddition, poster foye b thi 1l ' King P,
stand the approach e: cipline takes t s were sent, along with appli Plus, additional arrangements were made
c_l-\;_;rlu a design ;!-__::. em nus. i 4\ VES cation blanks 4{,' I ebruary 1\'”4_\‘; the DI for « nts 1« 3 it i industry ¢ jineer:
a real-worig experience (0 what they gram had been launched h tudent-team enginet irchitect
will encounter their tuture prolessiona were ef jraged 10 ask quest 1bout
e Introduction to Steel Fabrication t : .
career s ral de problermn
The COMAP Commiltee was not content Pt in i d
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Runners Up

regional engineers or those from the fab Hypothetical AISC Headquarters to be 17,000 sq fi. By adding sp nol
ncating shops they toured. Consulting en To give students who entered the competi présently avallable in current headquarners
gineers were also on hand it needed lon a challenge, designing a new hypo agepartment directors planned greater ser

AlSC's participation in the student com thetical headquarters for AISC was the vice and efficiency than now available
petition opened new vislas 1o interested program. They were each given sile, area But to add greater challenge and realisr
students—doors thal had never opened and topographical r 'S n ac sile to the project, speculative space of some
before. New opport es for students K ist wes! of Chicage na 16( )0 sq ft was porated in the pr
earn aboul the structlural ste naustry Alrpor ne witl | a ecl, with the opportunity 1 lesign 1 ]
were unenging—and unequalied xcepl uxury hotel with Cf 1a e facHiie nercial space ang
for the Institute's "Hands On Steel” pro golt course Anticipaled space regquire atnum areas. The entire project enclosed
gram, students have never hadthiskindofa ments f office, conferenct some 300,000 sq ft—an impressive project
earning opportunity before age and mailroom facilities were estimated lor a student 1o tackle
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Runners Up (continued)

Burning the Midnight Ol)

ASC/AIA advised AISC that students from
some B1 schools entered the competition
Some schools entered as a class project,
critiquing entries and entering only the top
ones. Others established teams, or worked
on their own, burning a lot of midnight oil to
produce their entnes. It i1s estimated that
400 to 500 students actually worked on the
And after the critiques, 103

competition
entries rolled in. They were judged prior 10
the AIA National Convention in New Or-

oo™

leans, May 21. Jurors included Helmut
Jahn, Irwin Cantor, and two students, one
from engineering and the other from archi-
tecture. After a full day's deliberation and
much hard work, first and second place
winners and three merit awards were
chosen

Exciting Results

First place winners were a team of three
students from Catholic University of Ameri-
ca, Washington, D.C., who took first prize of

$5,000. The team included an architectural
student and two from civil engineering. The
second award wenl lo an architectural
student from the University of Suutherr"
California. Working all on his own, his entry

received a $3,000 award. And three $600
awards of merit were given. Students not
only won awards for themselves, they won
awards for their schools. The students al
Catholi
school, $1,000 each for the Department of
Civil '-_.r'|u|.'=(_'ur|n{_; and the Departmen! of

University won $2,000 for their

-
e j=e e -y
i+t B sSsisisennans
=t - ¥
13 coaza
+ 444 -ty L‘-I‘
H 111t 4+
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Fenway Park:
@ Steel’'s Flexibility a Heavy Hitter!
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soil bearing pressure permitted enlarg
these toolings, It was
grouting a larger number of deformed dowels

done by drilling, and

ng for a total of

INto the plers above the 1o«
about 10 ft
a new concrete jacket was built

Then

around the piers do new caisson

Reinft reing

red around the

po!

bars wrapped arour footings to

vercome separation W Con

crele
driving new steel plles and tying ther

logether wilth a tie beam
The existing steel structure required ex

0 carry the new

onnections

existing

torcement

of the old members was

done by w angles or tubes

Iding plates

the individual members. Cq

reinforced Dy welding around existing gus
1 new plates, Low lusion

sel plates, or again

nneclions were

welding materials had to be

burning through t
were gesign

resist gravity as well as

wind loads. Large

used to avoid
he existing steel. Columns

d as an element of a frame to

reinforcing plates had to be used on four

sides of existing columns Tor their full height

Steel Bats 1,000

Since the park had to be undisturbed juring

reno Lion was sSpres

the playing season

¥ . - r P
oul over lwo seasons. Fhase 1

n .JII.I[IPJ 1". IIrl |'\‘_I'.j |
e 21 new private boxes, all steel-framed

e Steel slairway for access to boxes an

kvview seals
SKYyVIew seals

)00 geck rool

with steel and pIYyWwo0QO deck

S reinforced

Existing s

oom rebuilt

e Twoexi

towers removed. sh

enea anda

complete

ANd struclure replacec

replaced on top of private boxes

oleel was used throughout Phase | be

cause It tultiled the criical concerns

( Ky
[ X
[ 1 (TE W3t A 3ottom |
1 vy ¥ )y I
A 4 1A =
vy (& watl

speed oOf construction, weight and com

patibility with the existing structure. The

private boxes, containing a lounge area, a

bar and bath and 10 viewing seats, were
built of structural steel because Il blended

ure. Plus the fact it

e built quickly during the olt-seasons

S new construction above the rool

was mainly steel columns, and beams

heavy Q steel decking. The lateral re

ol the private boxes was

existing trusses was utilized as efficientiy a
;:

Phase work, begun in October 198
anac 1in time tor the 19843 da50n
ncluded
® 24 additional private boxe bove the left

neld grandstand
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e Skyview seats above both left and right

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

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

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

e

TradeARBED Inc. 825 Third Avenue, 24th floor New York, N.Y. 10022
(212) 486-9890. Domestic Telex: (W.U.) 125 159, Int’l Telex (ITT) 421180.

I In Canada: TradeARBED Canada, Inc., 1176 Blair Road, Burlington,
Ontario, Canada L7M 1K89. (416) 335-5710, Telex 0618258

Architect

Structural Engineers
M. Sosion (Fhase Please send complete information on TradeARBED's 40" beams and
“TAILOR-MADE" beams.

ambridge, Massachusett Name Title
. Steel Fabricator/Erector Firm
P 4O RS Address
: ' City State Zip

TRADE AlRIBEID

INNOVATORS OF STEEL CONSTRUCTION PRODUCTS

Owner

3rd Quarter/1983




Steel Design—Current Practice: L
New AISC Lecture Series to Hit the Road

14

Std!frrrg in the Fall of 1983. AISC—in
cooperation with ASCE—will conduct
a major leclure series, "Steel Design—
Current Practice.” The six-leclure series
will be presented o an estimated 6.000
design engineers in 60-70 ciles over a
period of six lo eight months

The leclures, developed by the AISC
engineering staff, present the fundamentals
of steel design, and introduce lhe lates!
procedures based on recenl research
Emphasis is on the actual design of
beams, columns and connections. Varying
from one to two hours long, the leclures will
cover: axially loaded columns, bending
members, bending members—buckling,
torsion and bracing, beam-columns; con
necltions and composiie aesign

Since the previous AISC leclure series in
1975—"Simplified Steel Design —a new.
Specification and a new Manual of Steel
Construction have been published. The new

Steel Design—Current Practice’ series
reflects the many changes made in these
documents

Each registrant receives a complete sel
of lecture noles, including graphics, which
will serve as a valuable relerence o the
engineer in his daily practice. The program
meelts criteria for the nationally accepted
Continuing Education Unit. Each partici
pant who successiully completes the series
will earn one CEU

For complete information on the lime and
location of the Lecture Series in your area
contact your local AISC regional engineer

1

listed on page 4 of lhis magazine .
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equipment systems with either
tractor or mount-

ing for higher productivity. We

also offer a full range of pow-
er supplies, up to 1,500 amps.
Each Is equipped with the |at-
est solid state controls and ad-
vanced features you need to
assure consistent, high qual-
ity welds — all at competitive

In addition, we offer you a
choice of 19 carbon steel and
low alloy sub arc wires to
match our 15 fluxes.

3/4" HIGH-STRENGTH
OW ALLOY STEEL
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 Miami International: [ ook s s Sewon . Cove

‘ represents the character of upgrading the

 Steeled for the “Big Blows” g inece s @@

of the most visually exciting terminals lor air

by Jeffrey S. Ward . , given the architects and er




« Coordinating construction to avoid inter
ruption of the extensive underground utility
services which service the numerous
airport operations

Architectural Considerations

To present an impressive initial reaction to

leplaning patrons and a pleasant atmaos-

phere tor waiting passengers, the architect

developed an open-air feeling with aes

thetically pleasing surroundings. Some of

the elements designed 1o provide this al

mosphere include

e An open atrium in the middle ol the
concourse, with a glass-enclosed eleva
tor running ,glu.-lﬁ it

* Extensive use of curved walls and other

e Exlensive use (

wO-Slory Cu

enclosures for the extenor

Why Structural Steel?

South Florida struclural designs are dom

nated by various types ol concrete struc-
tures, s0 one might wonger why this three
story complex would be constructed ol

structural steel. The engineers evaluated
many slruclural systems and materials
which would match the open, long-span
conaiions required by the architectural
design. Even though many typical systems
are in use in South Florida for long spans in
one direction, very little could be found that
would economically provide for long-span
framing in both directions H|g|d !rar":mg
was required in both directions because the
open intenor and extenor conditions did not
permit any shear walls or bracing lor lateral
stability. Therefore, rigid frames were re
quired in both directions to withstand South
Florida “big blow™ hurricane loadings
Steel for the “Big Blows”

Based on these and olher requiremnents
structural steel ngid framing was selected
Structural steel framing was able to furnish
Inhe long spans and yel provide the stitftness
required 1o olfset wind

Structural st

loads from any

direclion

| also accommo
daled easily the extensive use of long
cantilevers, necessary because of the
many exterior architectural conditions in

which columns were sel back from the

glass enclosures

Another restriction met by structural steel
was the very restricted plenum space. This
space was shared by the structure, plus the
heavy uliliies and air conditioning ducts
The plenum space of the existing terminal
with ils much closer column spacing. hadto
be maintained during the concourse ex
pansion. This plenum restriction dictated
that beam depths had to be held 1o a
minimum to provide room lor utilies and
ducts
selected be
cause ol restricled access (o the construc

Structural steel was also
tion site. Trucks shared the open space with
aircraft. The structural steel was delivered

and erecled in a relatively short time. thus

reducing the amount of construction traffic
Structural Steel Design Aspects
oince all the structure s lateral stability had

1o be provided by ngid frames, the majority

ol column-lo-bear nnechions had to be
ngid ment connections. Allernales were
allowed tor the -!*‘:Lililf'l_': of these connec

tions. The fabricalor chose 10 use lullpene

tration welgs for the flanges o carry the




STRUCTURAL
PRODUCTS

What 9% of your needs
require ST. LOUIS
SCREW & BOLT HIGH
STRENGTH Bolts?

Consider this -

« American Made
« Tested & Certified
« Full Range of
Type I & III Products
« Fast Delivery
«95 Years of
Dependable Service

We wantto be involved.

caLL US coLLecT
Today at314-389-7500

ST. LOUIS SCREW & BOLTCO
6902 NORTH BROADWAY
ST. LOUIS, MISSOURI 63147-9990
PHONE (314) 388-7500

18

moments, and bolted connections in the
web to carry the shear

Many of the framing beams had to be
kepl to a maximum of 24-in. deplh because
ol restricted plenum space. This require-
men! resulted in heavier members and also
larger moments in the columns. With these
moments in both directions, the columns
had to be quite large. Also, extenor columns
were placed back from the exterior en-
closure, requiring beams to cantilever as
much as 20 ft. Some have to carry twa floors
and the roof, while others carry one floor
plus the large glass panels which run from
the second floor, past the third floor and

curve back to the roof

One 1echnique used to keep the floor and
framing beams depth and weight o a
minimum was the use of a composiié deck
with 3%-in, lightweight concreleé lopping
and studded beams to provide compaosite

action. However, 10 circumven! cracking in

negative moment regions, framing beam
studs were not used for a one-fourth span
distance from any moment connection

Fire protection for the structural steel wa.
provided by spray-on cementitious fire
proofing on the beams. Columns are en-
cased in concrete for both aesthetics and
fire protection

Other Important Structural Aspects
Because of the column spacing and the
crush loading ol a passenger terminal facili-
ty, column loads are greater than normally
expected from a three-story building. Also
the column bases are fixed to decrease the
column size, which results in biaxial over
turning moments on the foolings. Therefore

a vibrofiotation process was used (o in

crease the bearnng capacity of the sand
and limerock mixed condition to 6,000 ps!

Miami International truly was steeled lor
the "big blows O

Expansion stegl lraming and decking prior o lorming concrete soffits

Architect
Bouterse Perez and Fabregas

Miami. Florida

Structural Engineer
Wilbur Smith and Associates

Miami. Flonida

General Contractor
Shafer & Miller. In

Miami, Flonda

Owner
Dade County Aviation Department

Lade County, Florida
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wWhen'’s the last time
you asked for
a custom hot-rolled section?

WBC Custom-Welded Sections Beat Hot-Rolled Beams Six ways.

1. Custom Sections

It's no longer necessary to restrict

your beam designs to standard hand

book WF sections. Special offset or
7

duced by Welded Beam Company to

suilt your exact geometry, loading

and length requirements. You can

even use dissimilar steels for web

and flanges

2. Reduced Fabricating
Cost

Since WBC "CustomBeams™ are fab-

ricated exactly to your requirements

labor and scrap from cutting up

standard WF beams to suit the job is

eliminated

Z" sections like these are easily pro-

3. Stronger

High Frequency welding produces a
true forge weld as strong as the par-
ent metal with no filler metal or cast
structure. And, you can specify HSLA
steels up to 80.000 psi yield for all or
part of the beam providing greater
load-carrying capability in a smaller
lighter beam

4. Easier Assembly

Draft angles are nonexistent for WBC
HF-welded beams. So flanges are flat
and edges are square, simplifying fit-
up at assembly. Also, beams can be
delivered to exact customer lengths
saving on splicing or cutting on-site

5. Consistent Quality

Qur beams are produced continu-
ously at speeds up 1o 200 feet per
minute on our modern high !r;'-qu(-m:\r
weld mill. Low waste, high speed, and
specification-matching controls com
bine to assure a consistent high
quality product

6. Delivery Flexibility

Qur mill is a more flexible manufac-
turing system than the traditional hot
mill. As a result, shorter runs are eas-
Ily achieved that shorten your lead
time and let you match delivery to
construction dates

Welded Beam Company “‘CustomBeams” can make a dramatic difference in the
integrity, scheduling and fabricating costs of your fabricated metal product

Contact WBC now to get the full particulars
Post Office Box 280, Perry, Ohio 44081

Telephone: (216) 259-4500

WELDED BEAM COMPANY || |
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Kannapolis Middle School:
A Study in Function and Economy L

by Donald Haigh 0 na: in a residential area undercut
the n N.C. Middie t: aTar ed with
houses a comprehensive academic prc d corr
gram ftor 950 students in the 7th and 8th ) in 8-in. lifts. The foundations are
grades, The design concept of the 102,50C nd
sq Nt facility arranges eight academic mod us strip lootings beneath the load-
ules around two landscaped courtyards bearing masonry walls with an allowable
with the lLbrary and special classrooms bearing of 3.000 psi
lorming the nucleus of the school. In addi A ._,'--.'. nclive roof shape on the acat
tion to acaden paces, there ar J ends identity and human s
pace, pny dl ed i | hiti e b x 7 1IsHiNg Of penmets
teria and administrative office load-be ; walls—with stee
/ ! 1gh 15 al I'stru = UL | Ot residual solls were @ Hered ns anda bar i omprising the root
for the architeciure J : / unaer approximalely one-third ol the pro I he bar | | approxi
19 O it é I 1r it { ¥

maltely 4 ft o.c., were especially fabricated
with corresponding sloped bearing plates to

)ort a total Ic i pstata4:l

tadd |

33 it, and are 1 by 24-in

>UpPpPU

corners

beams spanning from the

the academic module. The hip beams

Supparied at lhe of the module by

a tapered plate girder at the roof ri

The tapered [-?;,1._v.:;.| jer, supported at each
end by b-in. d eter pipe columns ',,_'.r..w.

in depth from 1 #1 3 f1-5 in. and spar

21 -8 In
Sf

were used to provide a iarge

Free spanning structural lrusses

olumn-free

area for the gymnasium. These trus

fabricated of standard B-in. W seclions, are

spaced & 0.c., and have a net clear
span of 78 Truss support is provided

by steel columns in masonry piers at the

exterior walls

The remainder of the vaulte

were framed similarly

beams and ridge

412 belween the

walls and steel bea

or the sloped bar

and south ends

typica

asphailt shingles

The structural system

MODERN STEEL CONSTRUCTION
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a Qual Jucatior
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Architect/Structural Engineer
Odell Associates. Inc

General Contractor
L. M. Cox Company. Inc

rd, North Car

Steel Fabricator

Owner
rannapolis Board ol Education

Kannapolis, North Ca

NATIONAL
INSTITUTE OF
STEEL DETAILING

representing:
the independent steel detailer

dedicated to:
increasing professionalism in the
steel detailing industry and
improving relations among
colleagues in the steel
construction industry

contact us for further information on.
* associate membership
¢ membership roster
* publications available
* quality procedures program
® association goals and activities

EXECUTIVE OFFICE
2506 GROSS POINT ROAD
EVANSTON, ILLINOIS 60201

(312) 475-7530
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Wilshire House: G i oo as S
Going First Class— ey
with Steel Sl o ——

Steel Along the Gold Coasl




"
steel ductile moment-resisting space frames strength structural steed. Girders are con "Hed Rex Graces Condo
- resis! lateral loads of wind or seismic force nected to the columns by high-strength
f The composite steel deck and slabs serve bolls
S rga cilaphragms 1o aistribute loads to the It N were nol for these seven transfer
rrames. The frames unload at the ground lumns would have lorun
evel into a concrete diaphragn which i ol '_‘l'i:j!'{'il."-lf [.-‘J.-'I"P“”'._]
turn gelivers loads into concrete shear area, interfering with the parking layout and
walls the architectural design of the condomini
Frictior Jims. Because ol this sysiem, one
the lorce lumns is placed in the optimum posil
columns for parking, while another column grouping
extenag siluate -.I 10 permi 'L}ft“}f!“-.‘. usage of Hoor
analysis was used to design these ngid space tor condominiums and the lwo-story
frames A36 steel was used in the space lobby
frames, with sizes governed by Clior Particular emphasis was placed on de
requirements sign teatures thal expose resigents and
The bullding's structurs el frame per Jjuests to the ullimate experience of total
mits an optimum parking arrangement ir luxury. all the way from the circular drive
the three-leve iderground garage. At the through the luxurious lobby and recreational
ame tme, it p i¢ a dispositior f ireas inlo the spaciou nd
Jmns upper foor med to the most he units range in size fron
'..;,r! r planr ] | | Th 1 1. with tw 0 sq 11 pent! Each
that, due to the phy i straints of the the bullding, atfording three or four views of )escribed by ot ptor a Kingly vy
J would restncl parking 1he ly. Key-operated elev: pr primitive, 1 work of art at Wilshire H '
¥ " fferemt appr W i etk P, fistinctive bbies replet Witk t i ke et nal ) e
Tt il er I Seven massive granite a Jreener ind a magnificent = dhs . .
plate girder ach weighing about 101t handelie .‘-'-‘"r.'..'»":'.l.il.'a"r ." "::' y oreo
rour J ' tne e ] Of opu e. Acd o inha ASSIVE béedded 1 i [ I )
thurd fioor tunct iransier 1 Df [ nreplace |”-‘.'r aster sunes, I & ner hrick
the columns. They employed high-sirength baths, 1,000 fl garden lerraces ting he framework, fabricated in tw acti
.'s leel, £ 3 web and ind maids quarters and they AL { square frect wilar tubing eda
lange plates £ ] 1 Jirgder the "grance of a privat fate withoul 1he Y [ king reil p Detweer
which carry lur ipporting 3 floor responsibililie I upkeef that the de Inpl iNnd steel rabncator. 1 ne si
and a rool. are five feet deep. with spar eloper planned v led a ] is were welded
. 4 » ily har y 4 th thar (Beverly 1h I { Al Ir i par Ww
girders are cantil eight 10 14 feet 1 h i the architect's going first clas veiged 1o ine siud neac ol :
" a . " ) . : a5 . . h . { [ '.'.II NITE t t 1" i r 14
Sculptor
Structural Engineer
Massive steel girders move int Steel Fabricato
place 10 | vide both Nexible floor Hoss-Carter wporalion. N M
Architects
Structural Engineer
General Contractor
Owner
Pierce Management Ci




Emery Air Freight Hub:
Construction Left a Vapor Trail i

S;.-.-: ; the watchword of the air freight fid it In six Move It!




The frame was designed as a four-span
rngid frame in the short dimension with
pinned column bases. In the long direction

a braced fran was broken into 300-t
sections. Beams were used as struts at the
columns, with 'i. ft joists as purlins span

ning between the frames. Columns were
fabricated with the 8-t high pipe collar
column protection shop-attached to save

time. Erec

ater
The frame w lesig
loads, plus an additional 40 psf | xd 1

| 1.C.B.O. and S.B Cc.C. approvedt;

! Full range of A325 and A490 g;a; H
I nd complete complem

el | or write for the

ion. Ca
”fatthe nearest t distributor Of

() 50 %
d start saving up
bolt installation CcOSts NOW.

warehouse an

FULL380 %
ROTATION

. NEWEST OF
FULL LINE
OF LIGHT

WEIGHT
TOOLS

cf

BRISTOL vacHine company

Construction Fastener
Systems Division

630 E. Lambert Road, Brea, CA 92621 « 714.990-6555



the rool system. in addition to normal wind

and snow loads. This provided flexibility
supporting the conveyor system. A
wall system used 10-1t wide x 40-ft higr
precast panels, rt awve T ree pan
it into each 30-1 bay 1o permit easy chang
ng of opening at
On Time—at 40% Savings
Despite 41 rain day delays, the project wa
completed on time. On November 1, the first
Emery plant ed up, and by the ¢
month a milthon pouna | cargo per It
were being nhandaied The all tor had
finishea 1he 14 i and at a $1
millic 10% IViNng

r I-lrack ] wil 1 ra 1 ad
eally le af ira

Architec

Structural Engineer .

AR <5
vilagoug

Consulting Engineer

General Contractor

_Steel Fabricator/Erector

MODERN STEEL CONSTRUCTION



~ Twenty Questions—
@®About Steel Roof Deck

by Richard B. Heagler

s'.uol roof decks have become such a
common building maternal that one

might think there were no questions left 10

ask about the product. But questions still
come up, they reflect the desire 1o obtain
desiyn information as well as general knowl-

edge. This article answers ot

Some the

recurnng questions that have come up over

the years

1. is there such a thing as “standard’
roof deck?
The Steel Deck Institute gives stan

dards for 1%-in. deep decks of three

profiles: narrow-rb, intermediate-nb

and wide-rib rool decks (see Figure 1
Slilaad I3 s SR
=) 1 i rool Geck sel ouu

within the SDI dimensi

Within the dimen

1S Can be called
standard seclions
fhere are

sions shown vanations from

rmanufacturer 10 manutacturer—enough

to cause section properties 1o be a littie

2. How about other depths?

No other standards are presently de

fined but 3-in. deep deck with ribs at
B-in. centers is such a commaonly used

gection that it is almost standard. The

rib opening of this deck Is similar tothe

Other depths of

1 n. wige-rip deck dept
jeck are madade, bul there are many

variations in rib spacing and geomeitry

3rd Quarter/1983

Heagler, Pt

S arector ol engineenng

for Nicholas J. Bouras, Inc., Summil, New Jersey

Figure 1

Narrow Rib Deck Type NR
"’, 1 llnm"'l.hc.'_;]

=

Intermediate Rib Deck Type IR
|

Ribs Approx. 87 ¢. 1o .

!._

e
=

-—— r—

—| 53

3.

»

Why the variations in rib geometry;
and, of the three “standard shapes”
which is the most common?

Thinner insulation boards may require
a narrower deck rib opening. Mosl
boards 1 in

the wide-rib deck

or thicker can be used on
But the insulation
board should be checked 1o make sure

it can span the rib opening The wide

rib deck s by far the most popular
nas higher seclion properties (per in
thickness) than the other patterns and
theretore, t can span grealer aistances

As energy requirements become more

stringent, we will probably see ever

more use of the wide-rib prohile be
cause insulation boards will get thicker

and rib openings will be less of a con

sigeration

What are the differences between
roof deck, floor deck and form deck?
For application purposes, roof deck
when used in built-up rool systems, i

the load-carrying member for service

loads tor the lite of the structure 1e
geometry I1s based on loadir uire
menlts and. as mentioned be the

insulation board thickness. Floor deck
has deformations or other shear trans
ter devices bullt-in o make MY
posite deck. Il 1S usually a more oper

pattern than roof deck (although the
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wide-nb rool deck pattern is used to
make composite deck). Floor deck
carries construction loads and the wel
concrete. Once the concrete hardens
the deck becomes tensile reinforce
ment, so thal s loading condition
changes from the construction stage
to the service stage. Form deck is
simply a stay-in-place form for con-
crete. The slab is reinforced as a
conventional slab. Roof deck is some-
limes used as a form deck

As for sectlion properties of thethree
types, roof, lloor and form, they are al
calculated with the same procedures

Can section properties, often con-
fusing, be calculated in the same
way as any other steel section?
Roof deck 1s made by cold-forming
(forrming at room temperature

steel. Products made by this process
are analyzed using the AISI Specifica

sheet

tion for the Design of Cold Formed

Stural Members. This spe
cation (in Section 2
necessary 10
properties of flexural members, includ

Steel St

) gives the formulas

calculate the section
ing deck. For most deck sections, the
width-to-thickness
pression Hange is such thal the con

cept of 1s used. Briefly

ratio of the com

effective width

this concepl simplifies the actual stress
distribution in a compression flange by
eliminating, for analysis sake, some of
the material. The amount of matenal
eliminated depends on the magnitude
of the compression stress and on the
width/thickness ratio. The stress de
pends on the location of the neutral

axis, which in turn depends on the
amount of matenal (effective width)

being used. You can see thal iterative
(trial and error) process is set up. For
negative bending, over supports, the
compression flange in “standard” deck
s smaller and the section must be
analyzed again for this case. Finally
the effective width formula for dellec

tion is difterent than the tformula for
siress, s0 the process is again re
peated. The Sis
obtained for positive bending; an S for
negative bending; and finally, an | ftor

result 1s that the

deflection Values are usually published
for a one-fool wide deck

What other deck values are checked
using the AISI specification?

The usual—shear in webs, combined
shear and bending in the webs, and
web crippling. For the standard 1%-in
decks, these values seldom governthe
allowable service loads, although some
of the deeper deck units may have their
loads limited by web crippling

7.

»

Are the results accurate?

Yes. The AlSI specification does a very
good job in predicting deck behavior
under load. For instance, deck deflec-
tion can be predicted as accurately as
the E (elastic modulus) is accurate
Stress calculations are usually con

servative since the steel used for deck
is assumed to have a yield point of 33
ksi, when in reality it is seldom less than
40 ksi

Why do most manufacturers show
load tables thail include deck spans
longer than those normally used?

Deck is used for many applications

besides roofs, such as siding, shelving
and form malerial, so it 1S necessary 10

show some extensions on the tables

What limits the spans of deck for
roofs?

The SDI shows a span limitation based
on a 200-lb
ance load. The 200 Ibs, may seem lov

concentrated mainten

but actually it is a fairly conservative
number as it 1S only spread over a
one-loot width. Tests on bare deck
show the actual distribution to be about
and with
place, a much larger distribution occurs

15 iIn nsulation board in

MODERN STEEL CONSTRUCTION
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1.

12.

~

3rd

Is wind uplift a problem?

The deck stiffness (1) is a little greater
with reverse loading. And, unless very
long spans and very sparse fastening
IS used, the stress in the fasteners Is
low, so uplift problems on the deck
itsell are rare. Standard fastening pat

lerns are generally sufficient to preventl
any uplift of the deck units. There have
been cases where insulation boards
have been lifted by the wind, so0 Most
insuring agencies require mechanical
fastening of the boards to the deck in
high uplift regions, such as the perin

eter of the building

Do many designers take advanlage
of the horizontal bracing the deck
provides?

Yes. The deck provides a good adia

phragm to resist wind and earthquake

loading, andm
take advantage of this fact. It is almosl
like getting something for nothing, be
cause the deck s main function Is lo
carry the gravity But
attached to the frame, it can

bracing. or in

ny structural engineers

loads once il I1s
supple-
some

ment the cases

replace the bracing entirely

What fastening is required to make
the deck into an eﬁocllva dlaphragrn?

he ngth and { the dia
phragm is highly ependent on the

x\\h.-ra. (WY

13

14.

fastening—fastening to the frame, and
fastening deck unit to deck unit. You
will get some diaphragm service from
almost any pattern or method of at
tachment. But, to increase the abilities
of the system, increase or upgrade the
tastening, Methods of calculating dia-
phragm strength and stiffness may be
obtained from references in the Ret
erence Lisl

Is welding the most used fastening
method?
Yes. lor both deck-to-structure and
deck-to-deck at the sidelaps. Other
fastening methods are becoming more
commoen, and frequently the deck is
welded 10 the structure with sell-dnlling
screws used at the sidelaps. Pneu
maltically driven pin fasteners, screws
and powder-driven fasteners are also

used 10 attach deck to frame

When welding deck to supports,
should welding washers always be
required?

No. Most deck sections range between
0.0598 in. and 0.0280 in. thickness. For
decks less than 0.0280-in. thick. weld
ing was
thicker steel

nNers are recommended. for

washers are not recom

menc deck falls in the not

Table 1 for

and stronger

led. Mosl

recommenged range (see

gage thickness relation

welds are obtained withou!l washers

A\

O R R A o o e et ot ot ekt Al

AVANVOANAYLY

Quarter/1983

Table 1. Design Thickness Table

Gage Decimal Thickness

*Not usually used lor rool deck

in mm.
28" 0149 0.378
26° 0179 0.455
24° 0239 0.607
22 0295 0.749
20 .0358 0.909
18 0474 1.204
16 0596 1.514

15. How can weld quality be controlled?

The American Welding Society in its

Specificalion for Welding Sheel Stee
'.’.I ..l".l'lr\.;l

a rod

tures delines a procedure where

melting rate is established in

producing su ful welds. The Steel

Deck Institute's Diaphragm Design

Manua presents another method
where a lest panel 1s welded to a
structural angle and loadedto failure. If

the deck falls
weld I1s

n buckling or tearing, the
good. I the welg falls, the
amperage
adjusted

polained. In both methol

and meiting rale must be

until a sheel failure is

15, the object is

to establish a performance procedure

that can be used as flield conanions
vary. Both methods are practical, and
f deck, joists and ! ]

28




16.

17.

are job-site methods, nol laboratory
procedures thal must be duplicated in
the field

How important is side-lap fastening?
Most in the deck business feel it is very
important. Side-lap fasteners add (o
diaphragm strength and stifiness; pre-
vent differential deflection between
deck units, and help distribute loads
The SDI specifies that deck units span-
ning more than five ff be fastened at the
side laps at a maximum spacing of
three fi. This specification is based on
experience

What are the most common mis-
takes in specifications concerning
roof deck?

Specifying finishes. The standard man
ufacturers’ linish on standard roof deck
is a coat of primer. The primer coat,
intended to provide “tooth” for a finish
coat of paint, does not provide protec-
tion from the weather for a long period
of time. If the job is going lo be closed in
fairly quickly, then the primer coal of
paint will be suflicient. I extended
exposure is anticipated, a more dur

18

19.

able coating, such as galvanizing
should be specified. The proper ASTM
material numbers are A611 for steel
used to make painted deck and A446
for galvanized steel. Galvanizing itseilf
is covered in ASTM A525

What is the most common field
problem?

Probably t is construction abuse. Since
the roof deck serves as a working plat-
form, it gets a lot of traffic, particu
larly if there are low roof areas. In high
traftic areas. such as areas where
masons might be staging their bricks or
stones, the deck should be protected
from damage

When deck is used as concrete form,
are there any differences from con-
ventional forming that the designer
should know about?

For onething, the use of shoring can be
reduced or eliminated, which can be a
significant cost savings. It galvanized
deck is used, andis unshored, it can be
considered capable of carrying the
concrete dead weight for the life of the
building. And the slab will need o be

N deck and i

reinforced only for loads applied after
the concrete sets. Voids caused by the
deck ribs can reduce the concrele
compression area in negative bending
regions, so the designer should figure
accordingly. Also. composite steel
beams (studs) can be used. Composite
beams do nol require the use of com-
posite deck, even though they are
usually used together. Studs can be
welded through the deck

20. Are new developments coming up?
Most new things on the horizon are
information iteéms rather than new deck
products. The SDI will soon be pub-
lishing new diaphragm infarmation,
based on additional testing and analy
sis done by Dr. Luttrell at West Virginia
University. The new publication will
also provide very practical gesign ex-
amples as well as suggested details
The SDI is also planning to include 3-in
deep deck—with ribs spaced at 8 in.-
as a "standard, which should he.?.

designers in specitying deck for longe

spans O
Wl deck
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SIEEL FLOOR DECKS, ROOF DECKS,
CELLULAR RACEWAY SYSTEM,
SIDING AND WALL PANELS
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