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i UNITED STEEL DECK, INC.

Uni-lok

Standing Seam
Roofing System

A quick erecting standing seam
roofing system with superior
weather-tightness features

® Provides a fully floating roof
to accommodate expansion
and contraction.

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

e Solution for nationwide climactic conditions.

e Minimal exposed fasteners penetrate the
building envelope.

® Excellent loading characteristics.

e Carries UL 90 classification.

® Available in long lengths (up to 60 ft.).

® Contains factory applied sealant.

e Suitable for new construction.

® Adds value to retrofit structures.

® Works at low slopes (min. Y4 in 12).

Factory
installed
sealant

AINICHOLAS J. BOURAS INC.

PO. BOX 662, 475 SPRINGFIELD AVI
SUMMIT, NEW IERSEY 07901 (20112771617
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Innovative Engineering

UNITED AIRLINES—
O'HARE

Framed for Tomorrow

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

O Hare Airport in Chicago. already one
of the world's busiest airports. is cur

rently ungergoing a $1.5-billion redevels p

ment program scheduled for completion |
the 1990s. The archite

this development s the

ral centerpiece of

$450-milthion Unit
ed Airlines “Terminal for Tomorrow." The
two highlighting teatures of this

nary project are the expose

extraorg

2| struc
al systems supporting the root at the
1,730-ft long vaulted gate areas and the

exposed steel folded plate roof trusses

over the 120-ft x ¢ ft column-free ticket

Phase | construction
y 1987, with Phase ||

INg pavilion are

olit Into two

parallel gates—Concourse B and
C. The two are separated by 800 ft. Pas
sengers enter the main ticketing pavilion, a
column-free area 810 ft wide by 120 ft
deep. After passing security, they proceed
to their assigned concourse. Passengers
for Concourse B. located next to the main
access roadway, p
gate. Passengers for Concourse C must
go through the 80O-ft long. 300.000-sq. ft
age and baggage han-

roceed directly to their

underground pe

ing the two concourses
The 350-ft x 800-ft
and baggage area, 0

Overall of mammoth United

Airlines new Chicago terminal
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crete, supports loads from airplane traffic
to the two concourses. Each concourse
consists of long corridors with 40-ft high
glass ceilings with gates and passenger
hold rooms off to either side of the main
corndor .
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Folded Truss Ticketing Pavilion

The column-free ticketing pavilion area is
one of the architectural highlights of the
building. Located between Concourse B
and the roadway, this area serves as the
entrance to the building. Fifty-four exposed
sleel, lolded-plate trusses span 120-1t from
the roadway to the Concourse B main cor-
ndor The steel used in the trusses con
formed to the following ASTM specifica-
tions AS00 Gr. C modified for 50-ksi yield
strength, AB18 Gr. la, A53 Gr. B, A252 and
A333; in addition, APl Gr. XL-52 with a
minimum yield strength of 50 ksi was used
Each fold of the trusses is 14 f-4% in. in
depth (the maximum depth that can be
shipped) and is set at an angle of 37° from
honzontal, The trusses are shop-welded

W

with 8%-in, dia. pipe top and botlom
chords and 6%-in. dia. pipe diagonals. Al
the ndges. the top chords of adjacent
russes are spaced 5 fl apart. At the val
ieys, the bottom chords of adjacent trusses
are spaced 2 ft-6 in. apart

A series of 8-in. wide-flange members
spaced at 10-ft intervals undulate up and
down directly over the folded trusses in a
direction perpendicular to the span of the
trusses. These W8 members make the in

dividual planar trusses act as a folded
plate system. This combination ol the llex

ural W8 members and the planar trusses
;/ f P ~ x allowed for the components to easily be
individually shipped to the site and erected
Plan of Unded Airiines Terminal | Complex as a unit. In addition, the W8 members
gurnp[lfu;}r'! the connections of the architec

lural clagding by providing a planar sur
face. The connections of the WB members
10 the pipe trusses are all bolted connec

tions o allow for simplicity of erection, Two
adjacent planar trusses and the W8 mem

bers were assembled in the shape of an
inverted “V" at the opposite end of the site
After the assembly was completed, the 30
ft wide units were pulied on a wheeled ve
hicle by a tractor Ya-mile and then lifted into
place. Each truss took about four hours to
move and install. After the trusses were
lifted into place, the W8 members were
connecled lo the adjacent inverted truss
with simple bolted connections. Horizontal
shear plates were field-bolted to insure that
wind loads could be transferred to loca-
tions with X-bracing

Unclad folded-plate trusses and struts

6 MODERN STEEL CONSTRUCTION




DESIGN
DATA

Software For The Professional

800-443-0782

roadway, pi
of the folded pil:

ports

1§ and their sup

are e to the cold weather ol

Chicago's these ele

ments re specif touaghness 1 m
prove their ~ temperat ¢ la
brittle fracture. The D f Spe ficatio
equire nimnese a 15 Df
sHicon-kilieg ang vy line-gra 1. /

Charpy V-notct

+40° ¢

was required for

2 of 25 1t Ibs

a Charpy V-notch imp

at -20° F was required for weld melals

used in these areas. Special marking and

identiication procedures were develog
1o control the traceability of thus nor

steel al critical locations

Special consideration and analysis was

FIRST. LAST. ALWAYS.

We created the first name in computer aided steel
detailing — SDS/2. The last system you will ever
need to buy. Because we are always enhancing
our software to achieve unsurpassed
efficiencies. More structural steel is

detailed by SDS/2 than with any

other computer aided system.

T

It’s Time...

First. Last. Always. SDS/2.

required at both ends of the lolged plate

structure and at all of the intenor expansi
joints At these locations dl
loads, the outer bottom chords fold

Wa strut at connection at
adjacent boftom chords of folded
plate (top, r). Draming (r) details

W8 strut and hori

plale connechons

wilad shear
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Folded-plate support detail at end

loid (abow View of two-column

cluster supporting folded-plate

frusses al roadway side (r)

We carry a

compléte line

e Catalog I boits and nuts
funng A3LS tor the buiid ng trade

METAL BUILDING BOLTS CORPORATION
109534 HAJELHURST HOUSTON TEXAS T704)
TELEPHONE i713) 4510505

Concourse C vaulls
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Vault to Vierendeel column connection Concourse B (3-column cluster)

Vault to Vierendeel column connection Concourse C (3-column cluster)
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ed plate system tend lo spread apart,
hence, the effectiveness of the folded plate
system will be impaired and the horizontal
displacements too great. Tie rods connect-
ing the bottom chords are typically used to
stabilize the exterior flanks' folded plates.
However, the tie rod solution at those iso-
lated locations creates an architectural
appearance which is aesthetically undesir-
able. The final stabilization scheme select-
ed at the two ends of the folded plate area
consisted of installing columns 20 ft o.c
along the edge and stiffening the W8
beams on the edge segment. At the two
expansion joint locations the W8 member
size was increased and a W6 tie was add-
ed two ft below the ridge

Battened Columns

The columns supporting the folded plate
area are 8%-in. dia. pipes in clusters of
from one to five. The pipes were clustered
to simplify the support detail for the two

Vault to Vierendeel column
connection at folded-plate
intersection (4-column cluster)




STRUCTURAL DESIGN
USING
LOTUS l~2-3'i'"\+ ENERCALC™

Use LOTUS 1-2-3" as your personal structural designer. Your $795

26 program “'library”" supplies design & analysis in steel, timber
retaiming walls, concrete, masonry and can perform structural
ANnalysi

Forewand thinking engineers will realize this software s RI QUIRED
MATERIAL int

iser s are avalable as impartial references. Receive our brochure or

fay s competative design office, and our nanonwide

demonstration packages by contacting

60 Me

Newport Beach, CA 92660 » (Tid) T20.1665
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discrete bottomchords. The clustered pipe

In. deep vertical batten plates. A 6-ir

ed at the center 0

hole, locale

battens, links the ticketin

turally to the vat or areas. The

battens connect the individual pipe co
umns together to create a single Vieren
deel column

Stability and lateral wind lo
nthe folded plate area 1s accomplished by

s 41N, in diameter

using exposed solid roc
These rods are connected to the columns

with pins and clevises

Concourse B and C Vaulted Corridors
The second major architectural feature is
the welded steel vaulted arches that forrm
the roofs of Concourses B and C. Since the
structure 1s exposed—and becomes the
architecture—strict attention to the con
nection delaills was required by the entire
design team. The roof over both the corri
dor areas and the hold room areas are sky
lit. The skylight glass is a ceramic fritted
panel with an opaque grid pattern to re
duce glare

MODERN STEEL CONSTRUCTION




Direct Tension Indicators

Brock Rowley knows a wise investment
when he sees il That's why he bought
Amencan Bridge Co.. the century old stru
tural steel grant that built some of the world's
tallest buildings and most impressive bridge

structures

And that's why Brock supports 1}
Direct Tension Indicators on str

steel projects where high clan
are critical, such as: high nse bulldir
bndges. Because DTls assure prop
lension every lime, there s nd
Expensive, inaccurate and potentially
hazardous torque wrench inspection is
eliminated. DTls are also a wise invest
ment because they save on inspection costs

Direct Tension Indicators from J&EM Turner
Inc. An excellent investment in quality
assurance

Specily Amencan-made [irect Tension
Indicators on your next structural steel
project, ASTM FO59.85, For a side-by side
ISP hion cost companson, ora 0Py of our
free video, “The Dependable Connection
write to Jonathan Turner, J&M Turner, Inc
200 Rittenhouse Circle. Bristol, PA 19007
or call 1-800-525.7193

—Brock Rowley
President and CEO

American Bridge Co. =y
-

Q J & M Turmer Inc.




The main support system for the corridor
roof is a series of steel-vaulted arches
spaced 30 ft o.c. The steel used for the
vaulted girders conformed to ASTM A36
In Concourse B, the arches span 40 ft to
form a 1,730-ft long corridor. In Concourse
C, the arches span 50 ft to form a 1,610-ft
long corridor. The vaulted arches are shop-
fabricated in an I-shape cross section, with
continuous welds between flanges and
web. Because of the size of the vaults, two
splices are required in each of the girders.
These splices are fully welded and ground
s0 as nol to detract from the architectural
appearance. The 24-in. deep vault girders
are perforated with 12-in. holes 24 in. o.c.

To support the glass mullion system,
purlins spaced 5 ft o.c. span between the
vaulted girders. The purlins are built-up
members of a B¥-in. dia. pipe and a WT4
The WT web is oriented perpendicular to
the plane of the glass to improve the flex-
ural strength of the purlins. Parallel to the
segmental planes of the glass, a series of

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

The vaulted arches are again supported
on a series of clustered pipe columns simi-
lar 10 those at the folded-plate trusses
Each of the different support details was
planned carefully both structurally and
aesthetically. The cluster columns support
the vault creating an impression that the
vault is floating between columns. To make
the wind frame an effective interface be-
tween the vault and Vierendeel battened
column, the connection was detailed as a
moment connection.

FREE GRATING
INSTALLATIONS?

Almost. The Struct-Fast System can secure
grating of all standard types and sizes to customary
support steelwork with minimum installation labor.
The process eliminates the traditional fastenin%
methods of welding, drilling and tapping, or a labor

intensive improvisation on the job site.

Also available for fastening beam to beam and
attaching checkered plate flooring. For more

¥

181

3

Tel

Seruct Fast Inc 20 Walnut Stroet Suite 101 Wellesley Hills MA

T R e e

Please send
Name
Position
Company
Address

information and technical data write or phone...

STRUCT-FAST INC.

20 WALNUT ST, SUITE 101 « WELLESLEY HILLS, MA 02181

TEL (617) 235-6734
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Both ends of each of the two cylindrical
concourse roofs terminate with domes
The domes are created by gracefully ex-
tending and curving the pipe purlins
around the dome to form horizontal rings.
Sag struts located on vertical great circles
emanating from a central hub at the high
point of the dome transmit vertical loads to
the steel grillage supporting the dome at
the lower roof level.

Conclusion

Steel proved to be the malerial of choice
for the United Airlines “Terminal for Tomor-
row." The flexibility and aesthetic nature of
steel combined to create an innovative and
efficient structure that forms the architec-
tural centerpiece for one of the nation's
busiest airports O

Architects

O'Hare Associates / Murphy/Jahn
Chicago. lllinois

and

A. Epstein and Sons, Inc
Chicago, inois

Structural Engineer— Architecturally
exposed steel

Thornton-Tomasetti, P.C., The office of
Lev Zellin Associates, Inc.,

New York, New York

Engineer-of-Record
A. Epstein and Sons, Inc
Chicago, lllinois

General Contractor
Turner Construction Company
Chicago, lllinois

Steel Fabricator
Mosher Steel Company
Houston, Texas

Steel Erectors
Broad, Vogt and Conant, Inc
Cleveland, Ohio

and

Hi-Gate Erectors
Addison, lllinois

Owner
City of Chicago

Charles Thornton, Ph.D., PE., is president,
Udom Hungspruke is vice president, Robert
DeScenza, PE is project engineer in the firm
of Thornton-Tomasetti, PC., New York, New
York

Martin Wolf, AlA, is vice president of Murphy/
Jahn, Chicago, Illinols
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Preliminary Design Studies for Structural
Steel Bridge and Building Frames

AJSC Marketing, Inc. is a new company
which has as its objective increasing
fabricated structural steel's share of the
building and bridge market. The sponsors
of AISC Marketing, Inc., are The American
Institute of Steel Construction, Bethlehem
Steel Corporation and United States Steel
Division of USX Corpaoration

AISC Marketing maintains a national
network of Regional Engineers—ten for
buildings, four for bridges—located strate-
gically around the country 1o assist the in-
fluences that design and specify structural
products for buildings and bridges. Eachof
these Regional Engineers is uniquely
qualified to assist engineers, contractors,
construction managers, architects and
anyone else who may be in the decision-
making path for the choice of structural
malterial on his project

While each Regional Engineer has his
own capability to assis! the decision-mak-
er, there is olten the need for a design pro-
posal which can be studied and priced to
assist in the determination of the best
structural arrangement for a steel solution
to the structural problem. The headquar-
ters staff of AISC Marketing. located in
Pittsburgh, Pa., is equipped to prepare
these design proposals, called Preliminary
Design Studies. These sludies are pre-
pared under the supervision of exper-
ienced, recognized expert engineers who
are fully familiar with the codes and stan-
dards which govern the design of buildings
and bridges. Through their own knowledge
and the input of the Regional Engineers,
they are also familiar with the local condi-
tions and praclices which affect the use of
fire protection, forming and other systems
used with steel frames

Studies can be prepared offering a sin-
gle design which represents a best or opti-
mal design. given the parameters that limit
the number of alternates possible; or para-
metric studies can be, prepared which
show a range of values allowing the engi-
neer to design his project with an optimi-
zation of structure and other functional re-
quirements of the project. In each case, a
fully documented presentation, with expla-

14

nation of the thinking which went into the
preparation of the Preliminary Design
Study. is presented

Preliminary Design Studies are done at
the request of consulting engineers, con-
tractors, state DOTs and others who make
decisionsregarding thechoice of structural
materials. Of particular interest to AISC
Marketing, Inc., are projects where struc-
tural steel is not being considered, ils po-
tential is not understood, or where there is
confusion about which structural steel sys-
tem would be the most economical. In
these cases, AISC Marketing, Inc., be-
lieves a specific example tailored to the
project in question would be helpful and
increase the chances for a structural steel
frame to be specified

Aword about budge! estimates. Budgel
estimates are not included in the study
presentation. The studies are prepared
with an understanding of the relative costs
of different systems in different parts of the
country. This information comes from the
Regional Engineers or the person who re
quests the study This allows the Prelimi-
nary Design Study to be prepared insucha
way as 1o reflect the best and most eco-
nomical choices of floor systems, fire pro-
tection, elc. for a given geographical area
Budget! estimates can then be developed
in a variety of ways. Local AISC member
fabricators can quickly prepare estimates
for the structural steel requirements. The
Regional Engineers, who have contacts
with contractors and suppliers of formwork
or precast deck, will develop budget esti-
mates tor these materials using these
sources. Similarly, fire protection and
drywall costs, when needed, can be devel-
oped by the Regional Engineers. But very
often it turns out that the contractor, con-
struction manager or state DOT already in-
volved in the project has the knowledge
and capability or a preferred system to de-
velop a realistic budget for comparison
with other structural systems being evalu-
ated

Timing. From the time a Regional Engi-
neer is asked to help by having AISC Mar-
keting, Inc., prepare a Preliminary Design

REGIONAL ENGINEERS—BRIDGES

Pittsburgh, Pa.

(FHWA Regions 1 & 3)
Carl Angeloff

119 Jenny Lynn Drive
Aliquippa, Pa. 15001-1407
412/774-1155

Atlanta, Ga.

(FHWA Regions 4 & 6)
Dwight Williams

1057 Manning Farms Gt
PO Box 467039
Allanta, Ga. 30346-7039
404/395-1746

Chicago, Il

(FHWA Regions 5 & 7)
Robert . Crooks

400 N. Michigan Ave.
Chicago, Ill. 60611-4185
312/670-5407

Denver, Colo.

(FHWA Regions 8, 9 & 10)
Lewis MacDonald

666 Sherman Street
Denver, Colo. 80203-4401
303/831-4622

REGIONAL ENGINEERS—BUILDINGS

Atlanta, Ga.

David A. Magee

1976 River Forest Dr, NE
Marietta, Ga. 30068-1170
404/642-9707

Boston, Mass.

78 Airport Road
Warwick, R.l. 02889-1037
401/738-5338
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Technical—Bridges

STEEL-GRID
BRIDGE FLOORING

Recent Innovations to Proven
Modular Decking System

by Gene R. Gilmore " P ‘

In the 1920s, engineers looking for a
lightweight but high strength deck alter-
native butted flanges of tees together and
filled the structure with concrete. These
early grid reinforced concrete bridge decks
spawned many variations in the years
ahead, and were the birth of the most time
tested and most durable of all bridge
decks

Today, four types of steel grid flooring
are in everyday use (Fig. 1). They are
(1) Full-depth grid reinforced concrete dvein. interiock
decks (using 3-in. tees or 4Y-in. |-sections
as main reinforcement), (2) Half-depth grid
reinforced concrete decks (using 5-¥%ie-in
|-sections as main reinforcement), (3) Exo-
dermic bridge grid decking (variable depth
unfilled grid with a composite slab on top of
the grid network) and (4) open steel grid
bridge flooring (either welded or riveted
construction)

The grid reinforced concrete decks
have, and are, playing an ever increasing
rolein bridge rehabilitation. Product design
advantages such as reduced dead load
durability (many bridges have grid rein-
forced concrete decks with more than 50
years of service), composite action with
supporting steel, coupled withconstruction
advantages such as speed of deck re-
placement and ease of precasting have
brought grid flooring to the forefront as the
premier deck replacement material. All
these advantages blend with attractive in-
place costs of $20 to $25 psf, including a
wearing course and corrosion protection
This paper examines the products’ history,
the design differences among the various
types, the latest precasting and connection

Riveted

Exodermic

Open gnd

16 MODERN STEEL CONSTRUCTION



details, case histories of recent projects

future testing and the "“lost report” on com

posite action with supporting steel

' Product History

As indicated, the first gnd reinforced con
decks were made from structural
hows the 10th Street Bridge

n Pittsburgh, which opened to traffic in
1932. This photo was taken prior to its
1981 rehabilitation. At that time, the deck
was still in excellent condition. Now in ser-
for 55 years, it has endured heavy

truck traffic and de-icing chemicals for

Figure 3 is certainly the mainstay of gnd
einforced concrete bridge decks. The |-

pbeam Inleriock floors were Introaucea In

v At one time, there was a family

f the I-beam sections: 2 n.3in. 3%in

: v the 4Ya-in. |-beam

3 e lean years of
ona na 3 the r

tr i ir 4 HOW er as a

Al f this family will

- L g8 i

lecrease weight even further, an

ntermediate flange was added to the |

section to allow placement of a form pan
halfway down in the grid network. Including

1 2-in, cover, the bndge industry now had a

K that weighed less than 70 |bs, psfand
1

3 erlock. Many brnidges
e JUs and 40s with thus agesign are
) use. Most popular of full-depth-filled

rids, and most economical

corrosion protection and finally, recent and

heavier:

Only Lukens offers heat treated
plate that’s as long as 890"—or that
weighs 50 tons. We can also supply
widths to 195". So the easiest way to

fill your tall orders is to contact

the Plate Products Division,
Lukens Steel, Coatesville, PA 19320.
(215)383-2452

[ukens Steel

The specialist in plate steels.




Now you can put all of
your eggs in one basket.

The Integrated Structural Design System:
classic STAAD-IIl analysis and design,
STAADPL graphics, plus STAAD-DRAFT
—the brand new drafting facility de-
signed especially for structural engi-
neers. One complete package. $3,400.

This unprecedented level of integration
is a much needed breakthrough for
structural engineers. Previously, to gen-
erate drawings from design data, some
sort of interface package was necessary
to link the two programs. This cumber-
some process involved purchasing,
maintaining, -

and learning

two (or more)
programs from
different vendors.

ISDS solves
this problem
with its
unique

STAAD-III based ISDS

(all for only $3,400*)

to create
engineering
drawings directly
from the same input
v used for analysis,
design, and graphics.
Furthermore, this informa-
tion is held in a central database main-
tained by ISDS. User interaction is min-
imized, improving both efficiency and
data integrity.
It makes sense.

At the heart of ISDS, STAAD-1II performs
static and dynamic analyses on two- and
three-dimensional structures and designs

The first structural analysis/design software with built-in drafting

members in steel or concrete based on
user-selected standard codes. Available
codes include AISC working strength
and the new LRFD specifications involv-
ing member deflection considerations,
as well as ACI and AASHTO codes.
STAAD-HII handles a wide variety of load-
ing conditions, including internally
generated moving loads.

For more details on STAAD-III based
ISDS or a demonstration version, please
call or write: Research Engineers, 303
Pavilions at Greentree, Mariton, NJ
08053. Phone: (609) 983-5050. TLX:
4994385.

In Europe, Research Engineers, 17 Lans-
downe Rd. Croydon CR9 3UN, UK
Phone: 01 6867672 TLX: 929181.

* Licensing fee on MS-DOS based PCs
Heseareh
W naineers, he.

“ A REPUTATION YOU CAN BUILD ON




Hambro'...the most cost efficient floor system you can use.

* N ILAE
N\ !'. --_-..
!i Em7
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Bostonian Hotel ACH: NINEE m!'q Dawvid M Berg, Inc. /Cont. Penni Corp

“Th H h 't Perini Corporation estimates that the Hambro system
e am ro comp08| e for the Bostonian cost 20% less than ordinary joist con
struction. Savings were in labor as well as material

ﬂoor svstem saved us Erection was faster because they could “cast today and

strip tomorrow.” Entire bays were gang formed in the

t dfl to pl
over 33 tons of steel and = eresr e o coeves o somy
’ H H 7 he 22/30 f f d f ad f
one month s erectlon tlme. Ic:nogn:areemn:mal al-ftoéeﬁ:?:otljsigo?hoasC?opga;Ir:é:ﬁrr:ra(:n?r

bro’s superior sound rating of STC 57, make it the ideal
floor construction system for high or low rise commercial

and residential buildings. Call or write for brochure

0 @\ canam ?.;E&aﬁ!

PO. Box 223. Needham Heughts, MA 02194 (617) 444-5504

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

VYC, NJ. Eastern PA, MD, VA and DE: Mid-Atla
o1 Hirr e MO 21 1 g

A subsidiary of (ﬁénam manac



L.R.F.D. OR A.S.D.???

IT’S YOUR CHOICE WITH THE
ECOM STRUCTURAL ENGINEERING SERIES

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

ECOM STRUCTURAL ENGINEERING SERIES IS:

e COMPREHENSIVE e INTEGRATED TO AUTOCAD™

e INTEGRATED STEEL DESIGN * ALLOWS LRFD OR ASD DESIGN
e EFFICIENT e EASY TO USE

e STATE-OF-THE-ART * QUICK RERUNS

* LINKED TO AISC'S NEW SECTION DATA BASE

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

E ECOM S.E. SERIES

8634 W. Brown Deer Rd., Milwaukee, WI 53224 CALL 800-558-5137
(414) 354-0243
TOLL FREE

CALL TODAY
FOR A FREE BROCHURE
AND SPECIAL OFFER ON THE

ADVANCING THE STATE OF STRUCTURAL SOFTWARE. . .AGAIN

ECOM is an authorized dealer of IBM and COMPAQ. AUTOCAD is a registered trademark of Autodesk, Inc
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INRYCO N-RG: FLOR

t's Entered A New |]i|||l!l|3ill||.

vour bulding will meet
| ) pants for the life of
the bullding
Find out 'nr re about what Inryco NRG
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Figure 4

Min, 3" Structural Concrete Overlay

Epoxy coated
Reinforcing Bars

Vertical Studs ; <

Distribution Bars

- - ‘\4‘ - o< -
B =
. - Tertiary Bars
Main Bearing Bars
Fig 5 Exodermic deck system
JEFF DAVIES says

TRUSS ME!

\h—l

and design program, TRUSS

T

" 4 | ,X‘__;F T~
INSNNNAV VNN
Features
— Analyzes any statically determinant, pin-jointed 2-d truss

designs structural tees or double angles
— 100 joints, 200 members (more if necessaryl
— horzontal and vertical loads on any/ all joints
- follows AISC Bth edition
— user-friendly
— runs on IBM—PC/XT/AT and most compatibles

1887, so CALL ME NOW, toll free: 1-B00-635-6366 (814)

wiatEnts ad ol tas VISA Mastercard welcome

Don't waste your time on complicated steel truss analysis and design
problems. Call or write for a FREE=# copy of our famous steel truss analysis

Your order includes all required instructions for operation, disks and documentation,
PLUS & copy of our latest brochure describing our B0+ programs for concrete, steel,
tmber, and post-tensioned concrete design. This offer is valid only until September 30,

S19 charge tor matenaly and handing (Foregn orders, add 15 for s musl | Ofter eaperes September 30 15687 Fonda

The Most Productive Structural Design Soltware Since 1966
R !  STRUCTURAL
1 I 1 1 ANALYSIS, INC.

30 SE Seventh St, Suite D2, Dept. T1 @ Boca Raton, FL 33432
1-800-635-6366 (dial tone B14) or 1-305-392-6597

Note that the 3-in. and 4%s-in. grids also
require a wearing course on top of the steel
grid network. Riding on the armored sur-
face will eventually cup the concrete and
expose the grid bars. This can result in a
bumpy ride and it could be slippery. For
these reasons, a wearing course is always
recommended for Full-depth of Half-depth
grid reinforced concrete decks.

However, the exodermic deck in Fig. 5
does nol require a wearing course. Its 3-in
or 4-in. composilé concrete overlay Is a
wearing course in itself. As a result, this
design yields the lightest concrete deck al-
ternative. This innovation, developed in
the 1980s, was tested extensively by the
Fritz Laboratories. Its unique structure is a
miniature T-beam composite cross sec-
tion. The neutral axis of this variation is
near the top of the steel grid. In positive
moment, the concrete is in compression
while the steel grid is in tension. Also,
welds on the steel grid are near the low
stress area of the neutral axis. The slab is
connected to the grid by shear studs and
an elevated grid bar that penetrates about
1 in. into the slab. Because of all these
positive design features, the Lehigh Uni-
versity study stated, “. . . that an infinite in-
service fatigue lile can be expected . . .™*
While Full-depth and Half-depth grids can
be either precas! or poured-in-place, the
exodermic grid type Is supplied only as a
precast deck slab

Figure 6 depicts the two types of open
grids. welded and riveted construction
Riveted design evolved first in the 1920s
However, because of the riveted floor's
greater weight, welded floors eventually
dominated this markel. Recent testing.
however, indicates the riveted floor should
not have been shelved s0 quickly

Based on recent bids and discussions
with the bridge community. Fig. 7 was de-
veloped o present reasonable expecled
in-place costs, including a protective wear-
ing course lor the various alternatives.

Design and Performance

To assist in the reader's understanding the
design and performance characteristics of
these products, Fig. 8 was prepared.
Based on design and performance criteria
presented. the exodermic grid offers the
best performance, although some of its
comparison factors are based on laborato-
ry results. The precast grid follows closely,
but its performance tactors have been field
verified. For the best blend of performance
and value, the cast-in-place gnd fulfills this

*Danieis, JH and R.G Siutter Behavior of
Modular Unfilled Composite Steel Grid Bridge
Deck Panels Lehigh University, January 1985
p. 21)
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objective. With in-place costs of $20 psi
verage, it is the prime candidate for value

Open decks must be considered sepa
[ E

rately s .onsigered ac
ceptable, and are rarely used, on primary
highway structures. The riveted floor has

the best performance characteristics. but
is also generally heavier and more costly
to manufacture and erect. However, it may
be money well spent when the superior fa-
tigue life it offers over its weided counter

part is considered

Connection Methods and Precasting
The method of connection is obviously an
impaortant

ing any

considered when us-

rm of grid deck. Furthermore

precasling the grid prior 1o placement re

guires agditional consigerations over and

above the tradihonal casl-in-place connec
lion details. Lel us examine these impor
tant and vanous Iinstallation details

Figure 9 displays the traditional method

Ol deck connection ] the gnd to

rting steel. This method, although

still used on many projects, is rapidly being
r studs. Pre

casting grids that are either welged of

replaced by the

studded (0 supporfing memoers require

pockels in the precas

Wlorced con
crete panels. The connection pockets
which permit field welding of the main gnd

grid re

elements 1o the stringers, were qrouted

after all the deck panels had been placed

An asphalt overlay was then placed over

surface. All deck work was
ght and the bridge was opened
fully to traffic during the day. The 133,000
5q. ft of deck was replaced in eight months

”'ﬂ_-: More

the armoré

done at r

irrent and preferred method of
on is to use shear studs. Us-

ninates many of the question

aeck conn
ing studs

marks as with welding. Figure 10

shows various details of de connection

When the dec

1sing stua units are pre-
cast, a leveling bolt can be used similar to
attachment method No. 5. After proper ele-
vation is achieved, the joint is grouted and

the leveling bolt removed. Since shear

sluds are used, the deck pvelops Tull

composite action with the support system
The isometric drawing in Fig. 11 depicts
the exodermic deck atlached by shear
studs to the structural beams. The con
crete overlay 1s composite with the grnd
which in turn is compaosite with the structur-
al steel. This results in a very efficient com-
bination of lightweight decking and com-

posile aesigr

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

ed
the

{continued on p. 27)
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WE
PUT
100
YEARS
OF
EXPERIENCE
IN

EVERY

BOLT WE MAKE

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

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

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

J} 2t

¢ )
ST. LOUIS SCREW & BOLT COMPANY )
6901 N. Broadway/St. Louis, MO 63147/(314) 389-7500 since 1sa7
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185" 4% and 100" 8 super long span o >
| pousts, botly T2 deey, reach across the - i
'\\ Lurid Center sports complex ;
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SPANS GO THE DISTANCE.

The Lund Center of Gustaous Adolphne College

To build a sports complex as large and

expansive as the Lund Center at Gustavus
Adolphus College in St. Peter, Minnesota re-
quired a structural system that could go the
distance. Vulcraft super long span joists
were clearly the front runner.

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

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

When your job has to go the distance, let
Vulcraft put you out front. For more infor-
mation concerning Vulcraft steel joists, joist
girders and steel deck; or, for copies of our
joist and steel deck catalogs, contact the
nearest Vulcraft plant listed below. Or, see
Sweet’s 5.2Vu and 5.5/Vu.

PO Box 637, Brigham City, UT 84320 800739410
PO Box F-2. Florenor, SO 29500 RILea2 (8]
PO Box 168, Fort Payne, AL 157 206845 240
PO Bos 166, Crapeland. TN 75000 S5 687 46
PO Box 59, Norfolk, NE 68701 §0064H-850

PO Box AN S8 boe, TN 400N 198N 54110




Soda. . .designs your

least-weight steel structure
fast. . .and automatically

Finally, a practical structural
engineering software package
that not only analyses but
automatically designs a least-
weight (optimal) steel
structure.

SODA represents the perfect
blending of state of the art
structural engineering and

modern optimization research.
SODA is a truly practical steel
design optimization package
that permits the designer to con-
centrate on engineering instead of routine calcu-
lations, thereby reducing design time and costs.

* Design codes supported:
AISC WSD 1978 Specification
AISC LRFD
- Canadian CAN3 - S16.1 - M84 Limit States Design
* Microsoft® Windows environment
* Mouse or keyboard interaction

A R SR ]

User interface is
accomplished with mouse
and drop down menus.

Input and editing
is quick and casy

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

* Members selected from AISC or CISC database or from
user's custom data base

* Comprehensive yet concise user’s manual

¢ 30 day evaluation period, refund if not satisfied

* Runs on IBM PC XT/AT or compatible

* Minimum 512 KB and hard tll\k required

wrmol no mgieernd ademark of Mool Corpormnon
sem——— TN L ———

Graphics displays are
accessible at any time

I'he optimal design is
presented in a logical
and concise manner.

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

ALL TOLL FREE (in continental U.S.)
I-800)-265-2766
or COLLECT (519) 885-2450

or WRITE

WATERLOO ENGINEERING SOFTWARE
A Member of the NEXA Group

IR0 Columbia Street West
Waterloo, Ontario
Canada N2L 3L3

Park Avenue Atrium
237 Park Ave..
New York, NY 10017

Suite 2143

STRUCTURAL
OPTIMIZATION
DESIGN AND ANALYSIS




Type of Deck
Type of Deck Precas! dechks Cast.n-place decks Open decks
Precast decks Cast-n-place decks Open decks
Comparson  Ewodermc Precast Precast Castvplace Poured-n-place
Bodemc  Precasl Pracast Castnplace  Castnplace tactor pnd grd  concrede grd concrate FAveled  Welded
gna gnd  concrele gnd concrete Fveled  Weoea
Los! ol ek
Manfacturng $ie 9 8 (T 17 _insialied 2 j ‘ : .
Cost Cost of traf
marnienance 5 5 4 1 4 4
Concreting f Fl Wesght 4 ] 5 g
Cost Future
replacement 5 ] 4 L] 4
rection Ease of nstallaton 5 H 4 4 5
oS! Jualty control 5 - 4 L
) AASHTO
Corrosaor slancards "
Protecton® Remaning usetul
(ot fe-rehabyl taton
Protective® progect 5 4 4 ! 5 5
overna Not '] Deck service |ie X 3 4 £
21 L% 5 (3 5 8 e Totals 41 a7 ¥ W g 3 kY]
LG any Key 1 = Poor (or lowest)
e ALY 2 = Below average
3 = Average
4 = Abive average
§ = Bes? (o haghest|
"Meets AASHTD) standards buf there 4 a0 na0equacy n Method of whesl grbuton
**Accordng 1o fab lests
1g. 7. In-place deck costs in ps! Fig. 8. Relative value comparison of bridge decks

Full range of certifi

holts and compiet®
tools for installation, INC

tools and the new
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ROTATION

NEWEST OF
FULL LINE
OF LIGHT
WEIGHT
TOOLS
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ed A325 and A490
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BRISTOL' vscHine company

: I s Conatruction Fastener
630 E Lambert Road Brea CA 92621 e 714-990-8551
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TO APPROPRIATE FELD WELD

ewiTHin 3"

58" ¢ ROUND
— CROSS BAR a4 -
 BEARING BAT fraag = g’f’:&ﬁ:;“i% ] 8
: b % suproar wreesecTon | §
\ < TYPICAL @ EVERY | a
¥ P < BEARING BAR AND J w
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f
BEAR'NG BARS MUST BE IN FULL
CONTACT WITH BUPPORTS PROa

Figure 9

into desired position. They also served as
temporary support for the unfilled deck,
which was haunched at varying depths
The ramps had horizontal and vertical
curves in combination with super eleva
tions and varying roadway widths. The
haunches were field-formed and continu-
ously poured with the grnid and a 2-in. con
crete wearing surface. Finally, the double-

positive connection for composite action
with supporting steel after the cure. Note
that welding of gnd reinforced concrete
decks (o supports provides composite ac
tion also

The use of shear studs with grout on top
of the structural steel flange 1s also worthy
of note. Figure 13 shows the final form of
this attachment method. As an added

duty threaded shear studs provide a benelit, the concrete cover provides pro

METAL DECKS
STEEL JOISTS

TRUSS GIRDERS >

N\

« Fast Estimates: Send

Us Your Plans
* Quick In-House Detailing
* Delivery When You Want it

/o..

(2
4"

For over 32 years, Riopelle has been pro-

viding customers with high quality, S.J.I. Speci- " RIOPELLE

fication steel bar joists, S.D.l. metal decks.

We serve all fabricators and structural 8817 West Lynx Avenue
engineers. Our large volume assures both fast Milwaukee, Wisconsin
delivery and highly-competitive quotes. No job 532251833
is too big or too small. (414) 353-8080 caiL covLecT

For unbeatable prices and favorable credit g:nx\f::\m Zane
terms, give us a call today. ;
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Figure 10
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1¢ ont he be ng HTIE )
an objection wnen an open grid geck
proposed Again, any questions Involve
with field welding are minimized

Recent Case Histories

and In-place Costs

I"r\ wnd | 1 IWE

Lawren IWay 1 A y I,
Probably no other recent proiect expresse
s0 completely the posit he fit 1
reinfforced concretle decks as does the
Thousand Islands Brnidge. Built in the
1930s, this bridge (the American crossing)

and its twin (the Canadian crossing), spar
the St. Lawrence Seaway in the pictur
esque area known as the Thousand Is
lands. IS long approach ramps were rein
forced concrete decks. These had
detenorated badly due to the action of de
icing compounds and extreme freeze/thaw
Cycles over the years. However, the mair
span of the structure was a 4%-in. gnd
filled flush with concrete and never over
laid. It had performed admirably in this se
vere environment and required no repairs
although the roadway was wideneag dunng
rehabilitation

Construction was limited to night work
only. but one lane had to be maintained
during the night. And the entire bridge had
to be open 1o traffic during the day. The
contractor would preca
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BEAM
AND
COLUMN

+ Any Beam or Column Design
« Solution in Under 28 Seconds
« Automatic Retrieval of . . .
Moment,
Area, Radius of Gyration
+ AISC, LRFD or ASD Specs
« Complete System Only - $495

Section Modulus

DESIGN
USING
YOUR
PCil!

QuickBEAM

« Indeterminate Cases
+ Varying Cross Section
» Stress & Defletions
+ Reactions

QuickSHAPE

+ Retrieves 1,102 Shapes
+ Selects Lightest Weight
+ Over 20,000 Properties

+ Any Load or Support
+ Shear Moment Diagram

« Integrates with Beam and Column Design

DEMONSTRATION AVAILABLE & -

QuickCOLUMN

« Biaxial Design
« Any Shape
+ AISC Specs




jobsite during the daytime hours. His pre-
casting hut was under the bridge ap-
proaches. The panels, one half the road-
way in width (13'% ft) and up to 39 ft long
were delivered to the bridge. Since the
deck was precast, form pans in the grd
were not required

The decks were then brought into the
precast hut and filled with concrete, includ
ing a 2-in. overfill for a wearing course. The
finished precast decks were placed in the
storage area for nighttime installation
Holes were drilled in the precast decks to
permit field attachment. The eroded con-

4-Y in. Grid installed $13.45 psf

4-Y in. Concrete 2.50 psf
1-% in. Latex overlay . 3.50 pst
Total in-place cost $19.45 psf

Fig. 14. Allegheny River bridge bid prices

widened by 12 ft under traffic conditions
with no summer deck work permitted
Also, two and three lanes of traffic had to
be maintained during the deck replace-
ment and all four lanes made available in
summer and winter. The grid was delivered
to the jobsite and placed on the bridge

crele slab was then removed at night and  stringers. Another benefit of using grids is
replaced with the precast grid s 3

grid. precasting and installationwas bid in  working platform during re
1985 at $22 pst according to the contrac greatly improve
tor. This project c

Ne  evident here. The grid, which serves as a
sonstruction
installation time and per-

w

all the gnd deck mits

splays creased traffic flow
advantages: ease of precasting and traffic Figure 14 is a summary of the bid prices
maintenance, durability in severe environ for the replacement deck. The complete

ments and cost-competitive replacement  414.in arid system was bid in the Fall of
with a lighter weight, supernor product 1985 at less than $20 psi, including a 1%
in. latex modified concrete overlay. It
should be noted that all expansion and re
lief joints, and all scuppers. were factory

Allegheny River Bridge
Pennsylvania Turnpike Commission
This ongoing replacement, again, shows installed, once again highlighting the prod

the many advantages of grid reinforced uct's flexibility and factory-controlled

Thousand Islands Brit concrete decks. This four-lane bridge was quality benefits

iy
Spanning the 9ap in bridge construction

A single Mi-Jack TRAVELIFT
crane replaced two hydraulic boom
cranes and numerous hydraulic jacks on
the Ben Franklin Bridge renovation
project, reducing equipment and
maintenance costs, personnel
requirements and extending the hours
worked per day.

Installation of new orthotropic
bridge panels took just half the time
required previously. Traffic flow on
the bridge was maintained in both
directions for the duration of the
construction project.

A spokesman for the construction
firm said, "The TRAVELIFT crane has
met all our needs." And no wonder!
Backed by 30 years of experience and
over $7,000,000 in spare parts
inventories nationwide, Mi-Jack's
Service and Parts departments
specialize in keeping machine
downtime to a minimum.

Let a Mi-Jack representative show
you how a TRAVELIFT crane can span
the gap in your next bridge
construction project.

Mi-Jack TRAVELIFT, 3111 West
167th Street, Hazel Crest, IL 60429,
(312) 596-5200.
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Missouri DOT Five-year Average Prices

The Missouri DOT, over the past dozer
years, has an aggressive bridge rehabilita
tion program underway. They have used
extensively the Half-depth Grid Reinforc
Concrete Deck system and kept very de
tailed deck reconstruction costs. The Hall
depth gnd reinfo '
their needs because it reduced de
by 30 to 50 Ib. psf and served as
platform for the contractor. The wo
platform facilitates assembly-line d :
placement and makes more deck area
availlable for traffic maintenance. Naturally
the reduced dead load. as f

most grids, decreases
sive structure repair and reinforcing or in
creases live y. Ha

gnds, in their unfilled can usually

concrete deck me!

the need lor exten

depth

siaie
carry HIS loading without overstress
Fl_[_jufp_'_‘ e i

shows the most recent

e oo e oy WHO KNOWS MORE

place grid decks, including waterproofing Am‘LJT E/IPROVNG THE
and wearing course. Once again, the total
e e emmmsns e | EFFICIENCY OF DRAFTSMEN
where dead load was not critical, Missouri

has gone to the 4Vs-in. Full-depth arid In THAN DRAFI‘Sh/[EN?
anticipation of even lower in-place cosls -

5-¥%s in. Half-depth arid

installed with concrete $15.48 ps!
Waterproof membrane & 2-in - :
asphalt wearing course 417 Ex-draftsmen,

Robert Pettitt and
LZI\\T('“( th“l‘;ilruk,
creators of the

STEELCAD 11

Software Program

‘.
Te)
15,3

Total in-place cost

Fig. 15. Missournt DOT 5-yr average

for structural
Corrosion Protection steel detailing.
Corrosion protection of steel grids, specifi
cally concrete-filled grids, has been a mat
ter for much debate. Many theories, both
positive and negative, have come out of
this subject. It is difficult to draw conclu-
sions on this matter, but examine the evi

dence. Figure 16 summarizes a study In
1;?6 on var-ou; 'f\lai&';:(,l"r': P?:r'-nx‘;\,-!-;Esr'-.a ALL TT{E SIEEL FABRICATORS
DI’IGQOS some with gf‘-ﬂ decks and others WOVE ’I"ESI‘ED SI‘EEICAD II

with reinforced concrete slabs.® The com
parison is dramatic. Chioride ion contents HAVE ONE ’I‘H_ING IN mWON
in the grids are high, but their average age
is considerably greater than the reinforced
slabs, yet their surface condition is far bet-

ter. These decks had no corrosion protec- TI—IEY BOUGHT IT-
tion, neither protective overlay or coated

steel. Certainly this is a positive statement PETTITT LAWRENCE LTD.

for deck performance without corrosion

protection. This study brought to light that STEELCAD II

steel grids are grounded systems which 550 Alden Road, Suite 201 STEELCAD il
limit stray corrosive currents present in re- Markham, Ontario L3R 6AS8

inforced concrete slabs. Copies of this

study are available direct from Greulich TELEPHONE (416) 479-0399

Also, many grid floors are 50 years and
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older and have performed admirably under

E mlf Coi?:;nv Eg? Ef;ak de-icing chemicals andl severe environ-
© s d ' d ki ments, such as the existing Thousand Is-
o PR _ pRgeLL lands grid deck. This combination of a
® il grounded deck system and superior per-
é 1934 10.490 Ibs 468 sq. t 0.0% formance life indicates corrosion is not a
§ 190 by 4000 8q g s’gﬁnsenlflcat:rgrl?agimoéitaves but what about
S 198 18 Ko S50 3. 0.0% (aaphalt the negatives? What abom the deck

902 | M 0% " p
g :ggs fggo Ig: ?g?gg :g # gg% growth phenomena? Figure 17 outlm_es
g ) ' this negative factor. At the bottom of Fig.

1987 1.900 Ibs 31,000 5q. f 0.0% (asphalt) 17 are the positives for deck performance
8 1931 6.575 Ibs 35430 sq. ft 0.0% (asphalt) in corrosive environments. Ultimately, the

1940 3.496 Ibs 96.240 sq. ft 0.0% (asphalt) r must decide whether corrosive pro-
o tection is desirable, and at what cost. Wat-

4 I . :
§ :3% gg:g :g: 4?‘;33 :g ': 53 g: \asphalt) erproofing overlays can cost (in 1987) any-
§ 1952 5510 Ibs 2327 sa. ft 2.0% where from $2 psf up to $10 psf for thin,

1950 5130 b 11'61 6 2 # 18.0% exotic wearing surfaces. Galvanizing the
g 1962 2’ 710 [bs 17 200 :q ft 7 0% grid after fabrication adds about $2 psf to

1962 0.207 Ib: 11'000 sq ft 30% the cost of the system and is a relatively
g 1965 1.290 rbs. 4 4‘1 45 Sg ft 0.5% low-cost, but proven method. Coati_ngs
T 4973 0.796 Ibs 8,325 sq ft 0.0% such as zinc paints and epoxy coatings

Note: “0.0% (asphall)” in damage column denotes normal wear of wearing surface
Reinforced concrete chart is composed of every fifth bridge listed in onginal study *

Fig. 16. General damage comparison: concrete-filled
steel gnd decks vs reinforced concrete slab decks

DECK GROWTH PHENOMENA

have also been used. These add $2 to $6
psf to the price of the entire deck system,
Therefore, a value judgment must be made
concerning the need, and the extent of cor-
rosion protection. The use of a lower cost
method for corrasion protection might be
the best decision.

It is important to point out another fea-
ture of the exodermic grid decking. It can-

Theory After 40 yrs. = of service, steel in grids expands due to not exhibit the deck growth phenomena,
“expansion” in highly compressed concrete cubes since the grid cells are not filled with con-
crete as are conventional grid floors.
Limitations 95% of cases wheren very old decks finished flush with
concrete and no overlay, not even asphalt Testing
The “Lost" Study on Composite Action
Other Theories Concrete used: A report by USS in 1960 indicates positive-
poar quality steel ly that full, composite action between con-
msufficient expansion allowance crete-filled grid decks and supporting steel
is realized via full scale testing outlined in
Possible Actions Prime steel inside and out this report. Many times the question of
Water proof systems composite action has arisen, and many
Concrete additives times composite action has been as-
Always use overlay. at least asphalt—from nding qual- sumed. That question can now be laid to
ity standpoint also! rest since the "discovery” of this report
which had been “lost" in the archives of
Effects of Salt Superior performance (Angleoff report) USS for over 25 years. The report shows
Grounding aspects of grids conclusively no slip between the deck and
Lack of stray corrosive currents supporting system. Furthermore, a sum-
Grid bridges in study, C1—content/cu. yd. and age of mary analysis done recently by the Univer-
deck sity of Pittsburgh supports the composite
action conclusion of this study. Copies of
10th Street 2.9 Ibs .. B4 yrs. the Test Report and Summary are avail-
Highland Park 3.5 Ibs .. 47 yrs, able from the Bridge Grid Flooring Manu-
Boston Bridge 6.6 Ibs 49 yrs. facturers Association.
Figure 17

Present Testing—West Virginia
University—Open Grids

Dr. Hota Ganga Rao of West Virginia Uni-
versity completed in May 1987 a two-year,
in-depth study of the performance charac-
teristics of various open welded grids and
riveted bridge decks.

*Angeloff, Carl An Evaluation of the Compara-
tive Effect of Chiorides on the Deterioration of
Reinforced Concrete Slab and Concrete-filled
Grid Bridge Decks presented at Transporta-
tion Research Board 56th Annual Meeting, Jan
26, 1977, Washington, D.C
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FILLED GRIDS

1. History First use in 1920s—tee type
|-beam type 1930s
Half-filled type 1950s

Exodermic
2. Design Similar to rebar slab-composite

Transformed area method for section properties

Distribution of load by AASHTO

3.24.31

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

4. Product Advantages Dead-load reduction
Speed of deck replacement
Simplifies maintenance of traffic

Durability

Factory controlled quality
Price—yes, price

Figure 18

Early fatigue studies reveal that riveted
decks have a significantly longer fatigue
life than welded floors. This Is because
they are generally heavier and their riveted
connection provides a method for the rivet
ed design to relieve stresses under live
loads. Conversely, welded open gnds rely
on stiffness. And if transverse stifiness i1s
not adequate, welds will break and tatigue
cracks develop. Dr. Rao found high residu-
al stresses in the welded panels. To lower
these stresses, he recommends heal treat
ing or galvanizing. Galvanizing, he be-
lieves, will perform the same function as
heat treating at lower cost and will also
provide corrosion protection. He likely will
recommend a stiffer transverse bar also
Due to his study, we are likely lo see a
resurgence of the riveted design along with
heavier open decks in general

Future Testing

The Bridge Grid Flooring Manufacturers
Association is considering tests on filled
gnids using shear-stud connections (o sup-
porting steel to verity compaosite action
Along with this study, wheel distribution will
be examined to see if the AASHTO distri
bution formula for reinforced concrete
decks is too conservative when applied to
a filled grid. The grid netwark should pro-
vide superior distribution

Summary

Figure 18 highlights the advantages and
features of grid-reinforced concrete decks
These benefits, combined with new con-
nection techniques and design features,
make these products the leading candi-
dates for bridge deck construction
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Gene R. Gilmore i1s manager of sales and mar
keting. IKG Industries, Pittsburgh, Pennsylva

ma

Queensboro Bridge

ik N\
Construction Services:

Geotechnical Engineering * Preliminary Soils Investigations
Geology * Fault Hazard Studies

Concrete Mix Design ¢ Curtain and Window Wall Services

» Construction Inspection and Materials Testing

We have provided this service continuously since the 1906 San Francisco Earthquake.
Hazardous Waste

Asbestos ® Petrochemical ® Underground Tank Monitoring

SMITH-EMERY COMPANY
The Full Service Independent Testing Laboratory, Established 1004

Los Angeles Anaheim San Francisco

213/749-3411  714/630-4910 415/822-8880 )




NEW LRFD/ASD

Computer Data Base

FOR
STRUCTURAL
SHAPES

n a continuing effort to provide steel

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

PROGRAM PACKAGE

1. Computer Data Base in binary format for the
properties and dimensions of the following
structural shapes:

a. W Shapes (many new sections)

S Shapes

M Shapes

HP Shapes

American Standard Channels (C)

Miscellaneous Channels (MC)

Structural Tees cut from W, M and S

shapes (WT, MT, ST)

Single & Double Angles

Structural Tubing

2. Explanation of the variables specified in
each of the data fields.

~F ©o~eaog

3. Listing of a BASIC read/write program and
sample search routine.

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

| enclose payment of § lor qly. of Name Title
NEW LRFD/ASD COMPUTER DATA BASE-DIMENSIONS AND
PROPERTIES OF STRUCTURAL SHAPES AT $60 each Company
(Member price $45 Members & non-members with trade.in* $35)
Address
PERSONAL COMPUTER DISKETTE FOR:
C11BM-PC (& Compatibles) [IDEC Rainbow PC City
i HP-150 _l Wang PC
State . Zip

"For gscounted  traden prce the or gnal copy of the
AISC shape dala base must be returned with

n diskeftes only

Visa & '.":j-..’i"' A0 accepled
Cara No

MAIL TO: NEW LRFD/ASD COMPUTER DATA BASE

AMERICAN INSTITUTE OF STEEL CONSTRUCTION, INC

PO Box 4588, Chicago, IL 60680-4588

Please enclose remittance. No C.0.D. orders. InNew York, Califor-
nia and lllinois, add sales tax. Shipping charges prepaid in the U.S
On shipments oulside the US., add 10% of total purchase for
postage and handling Visa and MasterCard accepted

Signature

o Dale
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1987 Architectural Awards of Excellence

__-;-':Special Section
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CLARKE COLLEGE

Architect
VOA Associates InCorporated
Chicago, llhinois

Structural Engineer
Shive-Hattery E

Moline, lllinos

gineers, Ing

Construction Manager
Conlon CM

Dubuque, lowa

Steel Fabricators
Bradley Iron Works, Inc
Dubugque, lowa

and

Venatian lron Works, Inc
Des Moines, lowa

Steel Erector
Northwes!t Erection Services

Des Moines, lowa

Owner
Clarke College
Dubuque, lowa

Juror comments: “Historically, spirituality has often been
expressed in structural terms. Clarke College’s design and
use of materials epitomizes that mode of expression

Inc




Skidmore, Owings & Merrill
San Francisco, California

General Contractor
Dinwidd.e Construction Company
San Francisco, California

Steel Fabricator Erector
The Herrick Corporalion
Hayward, California

Owner

California Center Partners
Norland Properties

San Francisco, California

Architect/Structural Engineer
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TYPICAL OFFICE FLOOR
FRAMING PLAN

345 CALIFORNIA CENTER

San Francisco, California

Jury comments: “A very aggressive, robust and powerlul
building statement.”
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TRW WORLD HEADQUARTERS

) i An almost limeless piece of corporate
arch:recrum as fresh and wonderful 20 years from now as
it is today.

Architect
| ohan Associales

Structural Engineer
KKBNA Unlimited, Inc

Chicago. n
General Contractor

Gilbane Building ympany

Steel Fabricator Erector

Kilroy Structural Steel Compar
eveland, DN

Owner

TAW Inc

yndhurst, Ohic

¥
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PIER 17 PAVILION

New York New York

] l‘ ¥ '..
‘w.\\m atria
1 '
Architect
Bemamin Thompsor
Cambridge. Massachusetls

Structural Engineer
Severud-Szeqgezdy Consulting Enair
New York. New York

General Contractor
Tishman Construction Corg f New York

New York. New York

Steel Fabricator
Mosher Steel Compar

¥

Birmingham, Alabama

Steel Erector

Amencan Steel Freclors

oouth | ‘181

Jury comments: “This type of building brings life into the Owner
c.':y capl’.-val'es and holds shoppers in a pleasant, stimulat Seaporl Marketpla
ing environment . ‘ Mhe f
Alhhate f
" 1, Maryia

VACATION HOUSE

New England Coast
Architect
Heter Forbes ar ile Ir
B Massact its
Structural Engineer
Zaldastani Associales, In
Boston. Massachusetts
General Contractor
Prin A, Aller & S0Nns
F} L ‘\rl‘ 5
Sleel Fabrucamr
Maine-Cascade Iron Works
in. Maine Jury comments: “A modern house that fits beautifully into .

the rugged landscape
Steel Erector
Nfl"-'.‘,' s Weid ng
Freedom, Maine

40 MODERN



VIRGINIA POWER'S INNSBROOK
TECHNICAL CENTER

Glen Allen, Virginia

Architect Structural Engineer General Contractor

Virginia Power, E & C Divisio

Glen Allen, Virginia

Steel Fabricator Steel Erector Owner

Owen Steel Company, N.C.. In W O Grub Steel Eraction, Inc Virainia Power
Gastomia, North Carolina Richmond. Virginia Glen Allen. Virginia

Juror commenis: “Integration of a new technology with
forms that go back historically.

MORROW HYDROELECTRIC DAM

Kalamazoo County, Michigan

Architect Structural Engineer
Skidmore, Owings & Mermil

Chicago, llinos

General Contractor
Erhardt Construction Company
Ada, Michigan

Steel Fabricator
Grand Rapids Steel & Supply

Grand Rapids, Michigan

Steel Erector
Steelcon

Kalamazoo, Michigar

Owner

STS Consultants, Lid
Northbrook, lilinois
Jury comments: “This simple, elegant enclosure becomes
architecture. It's direct, powerful and has a real poelry.”
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LLOYD CENTER CINEMAS

Portland, Oregon

n Hi-scr f 1

K » 'he [
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1 ex w2 siru i ]
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eor irque. All deta J il

) f i il
Jury comments: “Totally unique ... they put some real

show business into this.”

Architect
Broome, Oringdulph, O Toole, Rudoll, Boles & Associales, PC
Portland, Oregon

Structural Engineer Steel Fabricator

KPFF Consulting Engineers Fought & Company. Inc

Portland, Oregon Portland, Oregor

General Contractor Steel Erector

Hottman Construction Co REFA Erection, Inx

Portland, Oregon Tigard, Oregor
Owner

Tom Moyer Theaters

Fortland, Oregor

RADIO STATION K92FM/WDBO

Orlando, Florida

WA na { 10Cd 1 i
3 e yrated i !
U0 ind Ir £ ed
L ( 1 s viewing ol bott
ol ot i 1 Beca I I 4
Ve era t [ - L | |
Kyligr i ) 1 v
f red I \ I v
v 1 5¢ I L il | i 1
nila th broa st 1
Architect

Helman Hurley Charval Peacock Architects
Maitland, Florida

Structural Engineer
Allan and Conrad, Inc
Winter Park, Flonda

General Contractor Jury comments: “Refreshing and very laid back; a building
R.C. Stevens Construction Co that says the public is welcome.”
Oriando, Flonda

Steel Fabricator Erector
Southern Central Steel

Sanford, Flonda .

Owner
NewCity Communications, Inc
Orlando, Florida
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INDUSTRIAL TECHNOLOGY
INSTITUTE

Ann Arbor, Michigan

Jury comments: “A high-tech solution, using both symme-
try and materials very nicely.

Architect Steel Fabricator

Wiliam Kessler and Associates, Inc Service Iron Works, Inc
Detroit, Michigar Livonia, Michigan
Structural Engineer Steel Erector

Robert Darvas Associates, FL( McGuire Steel Erection, In
Ann Arbor, Michigan Northville, Michigan
General Contractor Owner

O’'Neal Construction Industnal Technology Institute
Ann Arbor. Michigan Ann Arbor, Michigan

GEORGIA STATE BOTANICAL
GARDEN CONSERVATORY
VISITOR'S CENTER

Athens, Georgla

N t Ime. pair 1 Wi fi LR 1
i in re jlass box. The alun K
I and iN wa vl hrok " iy a
jlazed with i jlating gia h AN | [ '
feaching r Cl plex i 2 ¢ I ent of a
tropical rain forest as pa i e ) t Iy esearct
eftor n biotechnology. H € A 1 ot
[ | pecial event | parties and
e J 1S. I jenera . 1036 xha A
J rcula I I | ] [ 1
i ditione
Architect

Hall, Norris & Marsh, Inc
Atlanta, Georgia

Structural Engineer
Sedki & Russ Engineers
Atlanta, Georgia

General Contractor/Steel Erector
Terry Development Corporation
Athens, Georgia

Jury comments  “A very simple, natural expression of ex- Steel Fabricator
posed structural steel . . . clarity and order are apparent.” Thackston Steel Co.. Inc

Statesboro, Georgia

Owner
University ol Georgia
Athens, Georgia



Architect/Structural Engineer
Skidmore. Owings & Merrill
Chicago, llinois

Construction Manager
Schal'McHugh
Chicago, lllinois

OWINGS MILLS TOWN CENTER

Owings Mills, Maryland

' ¥ 3 ' eat aht 1 1l¢

phisticated statement within a low-ma na
jurat framework The | rn er

pedrance wat I ed ] Def

act 1 I )ia Sk I
erendee &l 1o sarve both a
andd oralive elements tt e t the 3

t re ol e | Xp f
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naks r toar r

Jury comments: “A very sophisticated, state-of-the-art type

structure.”

Architect/Structural Engineer
ATKL Associates, Inc
Baltimore, Maryland

General Contractor
HCB Contractors
Baltimore, Maryland

Steel Fabricator
Strait Manufacturnng
Greencastle, Pennsylvania

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

Owner
The Rouse Company
Columbia, Maryland

Steel Fabricator/Erector
Bristol Steel Corporation
Bristol, Virginia

Owner

McCORMICK PLACE EXPANSION
FACILITY

Chicago, Illinois

A s Irar v el IHng u ng a cabl
pended structura terr t M (
Expansion resolves sile nstraints. vel remains har
monious with adjacent laketront [ 1 augment
the existing McCormick Place Exhibit Hall 1o form the
worlg s largest contiguous exhibition facility and has a
480 ft x 780 ft long-span roof, suspended from cables
supp( by 12 concrete pylons projecting 60 ft above
roof le The 3 I liameter galvanized steel ca
bles. six at each pvlor I cketed n extruded
: A i Py 1 | 1 by a )OI
white PVC protective sheath with polished stainless

fittings

steel anchorage

Jury comments: “An extremely delicate way of handling a
gigantic structure.”

Metropolitan Fair & Exposition Authority

Chicago, lllinois
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-~ THE HARTFORD LIFE INSURANCE
. HEADQUARTERS

Simsbury, Connecticul

' [} iers pr 33 cost-eflect
fioor height in this 4-story bui
ree separale wings run par
jh the girders. The composite steel |
rat design tiexibility, allowing open
. The extenor is clad in 2
The 650,001 ft campi
jes a Computer cenler, corpora
2 000 employees. caleteria. private
nfers ir 3 10 i
i
Architect

Thompson, Ventulett, Stainback & Associates, Inc
Atlanta, Georgia

Structural Engineer
Ross Bryan Associates. Inc
Nashwille, Tennessee

General Contractor
Bartlett, Brainard, Eacott Dugan & Meyers, a Joint Venture
Bloomhield, Connecticut

Steel Fabricator Erector
The Berlin Steel Construction Co

Berlin, Connecticut ' . ,:‘- S
g s '-.'_l-::_;‘q_, .

Owner

The Hartford Insurance Group

Harttord. Connecticut Jury comments. “Traditional mainstream architecture,

eminently well-executed.”
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Steel Notes

LRFD TEACHING
GUIDE OFFERED

new publication, Elements of

Teaching LRFD (S332), is now
available in manuscript form from
AISC for educators who plan to incor-
porate Load and Resistance Factor
Design (LRFD) in their structural cur-
riculum. The new teaching tool is
based on a syllabus prepared by Prof.
Joseph A. Yura, Dept. of Civil Engin-
eering, University of Texas at Austin.
Yura is a contributor to the 1st Edition
of AISC's Load and Resistance Fac-
tor Design Manual of Steel Construc-
tion, and has been teaching LRFD as
a part of the university's structural
design program.

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

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

BOOKLET SHOWS
STUDENTS' BEST

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

The competition, titled “‘Bridges of
Steel," involved the hypothetical
reconstruction of the historic Smith-
field Street Bridge in Pittsburgh. The
student was asked to design a new
bridge using the latest advances in
theory and technology. But the stu-
dent also had to preserve the memory
of the original bridge within the urban
fabric of Pittsburgh. Emphasis was

40

placed on aesthetic design with steel
and the relationship between the new
bridge and the urban context of
renaissance Pittsburgh.

The booklet includes an explana-
tion of the competition, profiles on the
jurors, jurors’ comments, photos of
the winning entries and the students’
design statements. For a free copy of
the booklet (quantities are also avail-
able), contact William Noble, AISC
headquarters, 312/670-5422.

COMBINED CONFERENCE
FOR THE COMING YEAR

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

LIGHTWEIGHT MANUAL
AVAILABLE AGAIN

A limited number of the Manual of
Steel Construction, 8th Ed.—Light-
weight (M012) has been reprinted and
is now available. At 1 Ib.-5% oz. and
7/8-in. thick, this lightweight Manual
is ideal for both jobsite and traveling.
Printed on opaque “bible” paper, it is
unabridged and complete in every
detail. The 832-pg. Manual still con-
tains the provisions of the November
1978 AISC Specification for the

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

FELLOWSHIP APPLICATIONS
NOW ACCEPTED

AISC's Education Foundation is now
accepting applications from engineer-
ing students for $8,000 scholarships.
A maximum of five fellowships will be
awarded 1o those senior or graduate
civil or architectural engineering
students majoring in structural en-
gineering who propose a one-year
project dealing with some aspect of
steel construction. Entries must be
received no later than April 1, 1988.
For an application, contact Robert
Lorenz, AISC Education Foundation,
400 N. Michigan Ave., Chicago, lIl.
60611-4185; 312/670-5406.

NOMINATIONS INVITED
FOR 1988 T.R. HIGGINS
LECTURESHIP AWARD

Applications are now being accepted
for the 1988 Theodore R. Higgins
Lectureship Award, which recognizes
the author of the most significant
engineering paper related to steel in
the five-year period from Jan. 1, 1982
to Jan. 1, 1987.

The winner, who receives a $5,000
cash award, presents his paper on six
occasions during 1988. A jury of six
distinguished engineers from the
fields of design, education and the
fabricated structural steel industry
selects the winning author. Nomina-
tions, which should be directed to the
Committee on Education, AISC, 400
N. Michigan Ave., Chicago, Il
60611-4185, must be received by Nov.
13, 1987. ]
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EPIC
LONG-SPAN DECKS

nJ el i §

Plated Decks-Plain or perforated
Most co Plete line of deck products
in %" to 72" depths

OUR SERVICE wu_l SAVE YOU “ME & MONEY Manufacturing Plants:

B Pittsburgh, Pa.
Epic has these profiles available for shipment ™ Chicago, Il
on an A.S.A.P. Basis! ¥ Lakeland, Fla.

Your order will be processed in One Week SR EVROT S
in most cases. Ask about our A.S.A.P. Service. Elc
Call (412) 351-3913 today for price and T .

delivery information and for product advice

N Eléven Talbot Avenue, Rankin, PA 15104
on all types of Form Decks, Composite PHONE: 412/354-3943

TWX: 710-664-4424
Decks, Long-Span and Roof Decks. EPICMETAL BROK




CONTINUING D

ATRADITION OF ©
RELIABILITY

E

1927...

EEEEEEEEEEEEEEEEEn
ORDER YOUR COPY NOW !

AMERICAN INSTITUTE OF

4588 CHICAGO, IL 8088

STEEL CONSTRUCTION-DEPT B

B based on the 1986 AISC “LRFD Specification for 4

Structural Steel Buildings

| enclose payment of $ for ypies of the First Edition Load and Resistancs
B grounded in the tradition of the AISC “bible the KBEIOFAN - : :
Manual of Steel Construction, introduced in 1927 and
now in its 8th Edition
B meshing the familiar and accepted basics with the
very latest Approac hes to steel design, derived from
current research and technological advances ‘
&= helping you design more reliable, more economical .
Please enclose remittance. No C.O.D, orders. In New York, California and Illinoés add
steel-framed buildings sales tax. Shipping charges prepaid in the US. On shipments outside the U S., add 10% of

total purchase for postage and handling. Visa and MasterCard accepted

Charge My Card No Exp.




