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UNITED STEEL DECK, INC.

DECK FINISHES

STANDARD FINISHES COMMONLY AVAILABLE ON USD PRODUCTS

DECK DESIGN DATA SHEET
No. 13

PRODUCTS

GALV.
G90 or G60
l.

PHOS/PTD
.

PRIME PTD

GALV.
+ PAINT
V.

FINISH
PAINT
V.

UNCOATED
VI,

1%2" & 3" Roof Decks
442" 6", 72" Roof Deck
12", 2", 3" Composite Deck

X
X
X

X

X

X

X

X

X

X

UFX36, UF2X, UFS (Form Deck) X

THE TABLE REPRESENTS NORMAL INVENTORIES; HOWEVER ANY FINISH ON ANY PRODUCT MAY BE AVAILABLE ON SPECIAL ORDER.

NOTES — ROMAN NUMERALS IN THE TABLE CORRESPOND TO NUMERALS IN NOTES.

. A

CHECK U.L. FIRE RESISTANCE DIRECTORY FOR
FINISH REQUIREMENTS. GALVANIZED DECK
SHOULD BE USED ON ROOF CONSTRUCTION
WITH SPRAYED FIRE RESISTIVE MATERIALS.
(SFRM).

., GALVANIZED DECK IS RECOMMENDED FOR HIGH

HUMIDITY AREAS.

. GALVANIZED ROOF DECK IS RECOMMENDED

FOR ROOF CONSTRUCTIONS WITH INSULATION
BOARDS THAT ARE FASTENED TO THE DECK
WITH PIERCING FASTENERS.

. USD RECOMMENDS THE USE OF GALVANIZED

MATERIALS FOR MOST EXPOSURES.

. GALVANIZED STEEL IS COVERED BY ASTM A446,

GALVANIZING IS COVERED BY ASTM A525; G60
AND G90 ARE COATING WEIGHTS.

. ""PHOS/PTD.” MEANS THE FLOOR DECK IS ONLY

B.
C.

D.
. A.

PAINTED ON THE EXPOSED SIDE—THE CON-
CRETE SIDE SHOULD DEVELOP TIGHT RUST
BEFORE THE CONCRETE IS POURED.

USE ONLY FOR INTERIOR APPLICATIONS—I.E.
OFFICES OR HOTELS.

CHECK U.L. FIRE RESISTANCE DIRECTORY—SEE
NOTE LA

“PHOS./PTD." IS APPLIED TO ASTM A611 STEEL.

"PRIME PAINTED" MEANS A PRIMER COAT OF
PAINT IS APPLIED OVER CLEAN BARE STEEL. THE
PRIMER PAINT IS FORMULATED TO HAVE
“TOOTH" TO HOLD SUBSEQUENT APPLICATIONS
OF FINISH PAINT BUT IT IS NOT INTENDED TO
PROVIDE EXTENSIVE WEATHER PROTECTION; IT
IS FREQUENTLY LEFT EXPOSED IN WARE-
HOUSES AND MANUFACTURING PLANTS, AND
WHEN USED WITH SUSPENDED CEILINGS.

sanp

B.
C.

D.

USE FOR BALLASTED ROOFS OR ADHERED
ROOF SYSTEMS— SEE NOTE I.C.

SALT SPRAY (AND OTHER) TEST RESULTS ARE
AVAILABLE ON REQUEST.

“PRIME PAINTED" DECK IS MADE FROM ASTM
A611 STEEL.

IV A. "GALV. + PAINT" MEANS PRIMER IS FACTORY

VI.

APPLIED OVER GALVANIZED STEEL. THE PRIMER
PAINT IS AS DESCRIBED IN Il

. THIS FINISH IS MOST ECONOMICAL WHEN A

FINAL COAT OF PAINT IS TO BE FIELD APPLIED.

. USE IN HIGH HUMIDITY AREAS—THE PAINT PLUS

GALVANIZING PROVIDES EXTREMELY GOOD
MOISTURE PROTECTION.

. “GALV. + PAINT" USES ASTM A446 STEEL.

. FINISH COATS OF PAINT CAN BE FACTORY AP-

PLIED. THIS IS DONE ON THE COILS OF STEEL
BEFORE FORMING INTO DECK. ALMOST ANY
COLOR OR PAINT TYPE CAN BE USED—
HOWEVER TO BE ECONOMICAL, THE ORDER
SHOULD BE FOR AT LEAST 20,000 SQUARE FEET.

B. WHEN INSTALLING DECK WITH A SPECIAL FINISH,

C.

A.

B.

1 NICHOLAS |. BOURAS, INC.

SCREWED SIDE LAPS ARE RECOMMENDED:
AND, IN MOST CASES, SCREWS, PNEUMATIC OR
POWDER DRIVEN FASTENERS SHOULD BE USED
AT SUPPORTS.

FINISH PAINT IS NORMALLY APPLIED OVER
GALVANIZED STEEL CONFORMING TO ASTM A446.

UNCOATED STEEL MEANS THERE IS NO COATING
AT ALL. IT IS FREQUENTLY REFERRED TO AS
"“BLACK STEEL.

UNCOATED STEEL CONFORMS TO ASTM A611.

PO. BOX 662, 475 SPRINGFIELD AVE
SUMMIT, NEW |ERSEY 07902-0662 (201) 277-1617
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Steel Detailing
Device.

One finger is all it takes to run
the world's best selling steel detailing
computer software, Steelcad Il. One
finger, to cut the production of one
24 x 36" detail drawing from 6 hours

nder 60 minutes. One finger to
, weigh, price, catagorize and total
all material, all the way through to an

exact bolt count. Just one finger to save

thousands of man-hours in drawing

revisions, design and fabrication errors,

and production scheduling.

The way we see it, Steelcad
makes your finger the biggest
breakthrough in steel detailing
instrumentation since the invention of
the pencil eraser. So use it right now,
by calling toll free for a complete
demonstration.

Steelcad 11
ALITOMATIC PIECE BY PIECE DETAILING

Steelcad 1N
ALUTOMATIC DETAILING FROM ERECTION PLANS

“See us in Booth # I"
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550 Alden R, Ste

201

Markham, Onrtario
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EDITORIAL

Thirtysomething

“Never trust anyone over 30" was the rallying cry of
the “flower-power” generation of the 1960s. But as the
Yippies aged into Yuppies, being “Thirtysomething”
gained a new acceptability.

That's particularly fortuitous for
Modern Steel Construction which is com-
memorating its 30th birthday in 1990.
And to celebrate, we've given the
magazine a new design. We're shifting
to a better balance of staff written and
contributed articles, we're expanding
our news section and we’ll be featuring
new product introductions in each
i1ssue.

If you're about to begin work on an
interesting project, or have just com-
pleted a project, drop us a note describ-
ing it. Also, if you have any
comments—either about something
you've read in either this or a previous
issue, or about anything pertaining to
the fabricated steel industry—write us a
letter. You can reach us at: Modern Steel
Construction, One East Wacker Dr,
Chicago, IL 60601-2001.

And that brings us to one last change. After many
years in Chicago’s historic Wrigley Building, we
moved in November.

Of course, we couldn’t move to just any building,.
Whether by chance or some pre-ordained plan, we
ended up in the first multi-story building to be built
with high strength steel with a yield point of 50,000 psi
furnished to ASTM specification A440.

Suite 3100,

One East Wacker Dr.

High-strength steel is used in the columns for the
three basement floors and the first 23 floors of the 41-
story building. The remaining columns and all floor

beams in the 18-year-old building are
of structural carbon steel, ASTM
specification A7, with a yield point of
33,000 psi.

According to a USS Structural
Report from 1962: “The decision to use
USS Man-Ten (A440) steel for the
columns was based on an economic
study. Since the loads in the columns
supporting the lower floors are large,
the sections, if made of structural carb-
on steel, would normally require cover
plates to provide sufficient material to
carry the loads safely.”

Another interesting feature of the
building is the use of moment resisting
beam-to-beam connections instead of
diagonal bracing. “Because wind forces
require moment resisting beam-to-
column connections, it was considered
advisable to include this restraining effect in the
design of the beams for gravity loads.”

During the 1960s, high-strength steel changed the
way buildings were designed. And during the 1990s,
the increased use of Load & Resistance Factor Design
will cause further changes. The fabricated steel in-
dustry is constantly evolving, and Modern Steel Con-
struction is evolving right along with it. Or to
paraphrase a well-known commercial, “We're not
getting older, we're getting better.”

Editorial Staff:

Scott Melnick, Editor
Lona Babbington, Business

Manager
Chairman

Advertising Representative:
Chairman
Eric K. Nieman, Pattis-3M
4761 West Touhy Ave.
Lincolnwood, IL 60646
(708) 679-1100
FAX (708) 679-5926
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Stronger,
® Faste$l :

Construction
with Nelson®
Stud Welding

|
Because of inherent advantages, Nelson
stud welding has become the standard in
many fastening applications in industrial
and commercial buildings, bridges, power
| generating structures, military structures
| and rehabilitation,

| Nelson studs literally anchor other

| members to the basic framework of
structures. This design makes for
maximum strength since the welds are
actually stronger than the base metal.

Since stud welding is at least three or four
times faster than hand welding, it
impressively reduces total man hours on a
job. At the same time stud welding does
away with all the problems associated
with holes in structural
members—weakening the main frame,
sealing holes to prevent leakage, etc.

| Al these factors inevitably add up to lower
in-place anchoring costs. In some types of
construction, most notably composite,
further savings result from the use of
lighter and less costly beams that also
reduce building height and weight.

Call us toll free at 1.800.321.2005 and ask

| for our design literature, samples or
application engineering assistance or
write to:

TRW Nelson Stud Welding Division
7900 West Ridge Road
Elyria, OH 44036-2019

International:
England « France » Japan » Korea
West Germany = Australia

-1-.1

J FIxwy

TRW Nelson Stud Welding Division
Controls & Fasteners Group

CTRW Ine. 198% TAW i the name and man of TRW Ing




August 8,1989

When the heat’s on,you have another good

What happened in New Jersey on August 8, 1989
was an unusual emergency. But the events that
followed may be even more extraordinary.

\ fire broke out in 60,000 tons of rubbish under
span 17 of Interstate 78 —the main highway connecting
northern New Jersey and eastern Pennsylvania.

The intense heat buckled girders, the deck dropped
and the New Jersey DO'T closed 8 of the 10 lanes.

On August 21, the fabricator— High Steel Structures

of Lancaster, Pennsvlvania—was awarded the contract
to replace the steel. Knowing that his company would
incur a $10,000 penalty for every day delivery went
past October 26, High Steel’s purchasing agent, Dale
Aulthouse, ordered 332 tons of ASTM A 36 steel .
plate from Bethlehem the same day.

"We surveyed all the major steel producers and found
that Bethlehem could give us the best delivery
schedule and the greatest flexibility, Aulthouse said.




e (Octoberl0,198

AL —.

reason to call Bethlehem.

Just 4 weeks later, on September 15, Bethlehem
delivered the steel to Lancaster. Only three weeks
later, on October 10, the finished girders were
delivered to the site

“Bethlehem’s flexibility and performance allowed us
o accelerate our schedule, so what normally takes a
vear—design, purchase, steel fabrication, delivery and
erecting—took only two months’ said Patrick Loftus,
High Steel’s president

I'he road reopened on December 15~ because evervone
involved performed above and bevond the call of duty.

This is an unusual example of our standard operating
procedure: we're alwavs ready to do whatever we can
to help vou get the job done. Even when it might seem
too hot to handle.

Bethlehem




STEEL NEWS
——

Seismic Design Proves
Effective In San Francisco

By Rudolph Hofer, Jr.

espite more than $6 billion

in damage and the loss of 63

lives, most experts agree
that San Francisco came through the
October 1989 Loma Prieta
earthquake better than almost any
other city in the world would have.
As one person put it: “On a scale of
oneto 10, Armeniaisat zeroand San
Francisco is at nine.”

If nothing else, the San Francisco
area demonstrated that seismic
design works. In contrast, an
earthquake of this magnitude on the
East Coast, where seismic design is
still in its infancy, would have been
far more devastating. The inherent
seismic capabilities of steel—and
the need for greater steel reinforce-
ment in earthquake-resistant con-
crete structures—was demon-

strated.

Predictable Damage

In general, most of the damage to
structures in Northern California
was predictable. Most of the struc-
tures that failed were of wood, un-
reinforced masonry, or unrein-
forced masonry in-fill. With few
exceptions, buildings designed to
modern codes came through with
little or no damage. This was par-
ticularly true of steel structures.

Some of the most dramatic and
devastating building failures oc-
curred in the Marina District. These
expensive homes built on Bay fill
sometime following the 1916 San
Francisco Exposition failed due to a
combination of soil liquefaction and
“soft story” effect. The latter was
caused by the presence of garage
openings on the first floor of the

Continued on page 12
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The Cypress section of the Nimitz
Freeway, which was designed in the early
1950s when the AASHTO specification
was void of seismic design provisions,
sustained the most damage of any major
roadway during the Loma Prieta
earthquake. The hinges were placed at the
bottom of the upper columns, but above
the lower deck roadway. As the structure
lifted and fell due to vertical acceleration
forces from the earthquake resulted a high
compressive load concentrated below the
hinge in the region of discontinuous
reinforcement. The result was a downiard
diagonal shear failure of the lower concrete
colummn just below the hinge, and the
structure t'l!”ilj'*m'tf. Photos courtesy of
Bethlehem Steel Corporation




Only 1% of budget.
Only one choice.

Galvanized Steel
Decking from
ASC Pacific.

A mere 1% of your building's
budget is allocated to structural
decking. But 100% of the structural
integrity of your project is dependent
on decking that will last the lifetime
of a steel frame structure.

You can concentrate on the other 99%
of your budget when you rely on
galvanized steel decking from ASC Pacific.

> Our deck coating conforms to ASTM 525
and meets or exceeds all American Society
of Civil Engineers and Steel Deck Institute
coating recommendations.

With ASC Pacific, you'll be assured of the
high strength and durability you seek in
decking material.

When you amortize the cost against the life
cycle, you can see that galvanized steel decking
from ASC Pacific is the logical selection for the life
of your building. It represents such a small part of
your total budget. But it means so much to the
structural integrity of your project.

Why risk the integrity of your structure by
compromising on the decking? Let your one choice be
the best possible choice for your building. Make it

galvanized, and make it to last.
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2110 Enterprise Boulevard

West Sacramento, CA 95691
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Quake, Cont.

structures. The garage opening
eliminates a shear wall to transmit
the seismic lateral forces to the
ground, resulting in horizontal dis-
placement of the buildings.

On the transportation side,
where damage is estimated at be-
tween $1.8 and $2 billion, of the
1,500 bridges in Northern California
that were subjected to strong mo-
tion shaking, only 10 were closed.
Another 10 bridges have damage re-
11 iring temporary support until

ey are repaired, and 73 bridges
have minor damage, mostly cracks
and spalling at the joints. The
problems were much more serious
in concrete structures than in steel.
As an example, the concrete
Cypress Section of the Nimitz
Freeway will take at least three
years to repair, while the damaged
steel section of the Bay Bridge was
repaired and the bridge reopened
only one month after the
earthquake.

Of the 10 bridges that were
closed, only three experienced com-
plete collapse: a 50" section of the
Bay Bridge; a 1.25-mile section of the
Nimitz Freeway; and the Strove
Slough bridge on Highway 1 near
Watsonville. Of the other closed
bridges, only one was steel, and the
damage to that bridge was not to the
steel itself, but rather to the concrete
piers.

The Strove Slough bridge is a
multi-span flat plate concrete bridge
that failed by the piers punching
through the deck, probably due to
vertical acceleration. The bridge has
been redesigned and is now under
contract for reconstruction.

The 50’ section of the Bay Bridge
is repaired and the bridge reopened
to traffic on November 17, exactly
one month after the quake hit.

The Cypress section of the
Nimitz Freeway is being torn down
under three demolition contracts
and the rest of the bridge is under-

STEEL NEWS
et

going simulated seismic loads.
Rebuilding the Nimitz is probably
three years away and there is a
developing sentiment in Oakland to
re-locate it to the west, closer to the
Port of Oakland. In the interim, a
six-lane surface street with ramps
up to the undamaged portion of the
freeway at both the north and south
ends is being constructed.

The Nimitz Freeway

Design of the Cypress section
was begun in 1951 and it was con-
structed between 1955 and 1957.
The double deck, four lane structure
is about 60" wide, 50" high, and
6,800" long, almost without any
horizontal curvature. Average daily
traffic runs between 150,000 and
200,000 vehicles.

At the time it was designed, the
AASHTO specification was void of
seismic design provisions. Caltrans
had developed their own provisions
based on what little was known
about earthquakes at the time,
which probably came from the 1940
El Centro record. The Cypress sec-
tion was designed to withstand .06g
or 6% of the gravity load that was
applied to the structure as a lateral
load to simulate earthquake forces.
This was obviously insufficient be-
causea two-story building just a few
blocks from the site had input mo-
tion of .26g horizontal (four times
what the Cypress section was
designed for) and 0.16g vertical
from the Loma Prieta earthquake. A
newly published Bedrock Accelera-
tion Map by Greensfelder shows a
probably bedrock acceleration at the
site of .50g emanating from a 7.5
earthquake on the nearby Hayward
fault.

The failure mode of the Cypress
section is classic as an example of
what is now almost forbidden by
the requirements of the Structural
Engineers Association of California
Blue Book, which requirements
have lately been adopted by the
1988 Uniform Building Code. This
requirement, called the “Strong

12 / Modern Steel Construction / January-February 1990

In contrast with the concrete Cypress
section of the Nimitz Freeway, which will
take more than three years to repair, the
failed steel spans of the Bay Bridge were
quickly replaced and the bridge opened to
traffic just one month after the earthquake.

Column, Weak Beam” Theory, re-
quires that if yielding occurs due to
seismic or other lateral forces, the
yielding should occur in the beam,
not the column, and thus prevent-
ing possible collapse of the struc-
ture.

The “Strong Column, Weak
Beam” requirement does have some
exceptions depending on the
amount of the axial force in the
column, but few responsible struc-
tural engineers on the West Coast
will deviate from the requirement
that the beam yields, not the
column.

In the Cypress section, the hinges
were placed at the bottom of the
upper columns, but above the lower
deck roadway. The connection be-
tween the upper and lower columns
consisted of four #11 dowel bars ex-
tending 24" above and below the
joint. The reinforcing steel in the
lower deck roadway was bentdown
to serve as reinforcement for the
lower columns, leaving ap-
proximately 3" of lower column
above the lower roadway and
below the hinge joint without any
continuous reinforcement.

As the structure lifts and falls due
to vertical acceleration, forces from
the earthquake result in a high com-

Continued on page 14
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BP America’s corporate headquarters in
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Quake, Cont.

pressive load concentrated below
the hinge in the region of discon-
tinuous reinforcement. Asaresult,a
downward diagonal shear failure of
the lower concrete column just
below the hinge occurs and the
structure collapses.

In instances where bents were
skewed with the roadway or for
some other reason were required to
be longer, the girder supporting the
upper roadway deck was post-ten-
sioned in order to keep all the gir-
ders a constant depth and maintain
vertical clearance above the lower
roadway.

The Bay Bridge

The Bay Bridge is an 8.3-mile
long collection of structures consist-
ing of suspended spans, can-
tilevered spans, and deck trusses.
The reason for the mix of structures
is the variety of sub-soil types. The
West Bay suspended spans are
founded on bedrock, while the East
Bay cantilevered span and deck
trusses are founded on dense sands.

While all segments of the bridge
showed signs of movement, the
only major damage occurred at Pier
E9 when 14,290" deck truss spans
moved about 7". Pier E9 is a four-
column braced steel truss system.
The two west columns support the
east ends of two 506" span trusses,
while the two west columns support
the reaction of two 290" deck trusses.
The distance between the east and
west columns is 50'.

During the earthquake, when the
trusses moved eastward about 7",
they pulled the steel stringers with
them. The steel stringers were sup-
ported on seat angles with only a 5"
outstanding leg. This caused the
steel stringers of both the upper and
lower decks to be pulled off their
supports resulting in the west end of
the upper deck dropping to the
lower deck. The west end of the

STEEL NEWS

lower deck came to rest on a trans-
former station, which was located
under the lower deck. This trans-
former station prevented the decks
from crashing down onto the Pier
and causing serious damage. The
Bay Bridge was repaired and
opened to traffic a month after the
earthquake.

Additional Damage

Other damaged, closed-to-traffic
structures include the Embarcadero
Freeway 1-480 and the Southern
freeway 1-280 north of Highway
101. These are all double decked
freeways of reinforced concrete
construction and contain details
similar to the Nimitz. They are
scheduled to be retrofitted and
strengthened with steel plate jacket-
ing around the piers. About 9,000
tons of steel will go into this retrofit
program, which was designed by a
consortium of consultants includ-
ing: Bechtel; PBQD; Tudor; CH2M-
Hill; T.Y. Lin; and DeLeuw Gather.

The initial plan is to have these
freeways reopened by late Spring.

The detailing of the hinge joints
for the Embarcadero and Southern
Freeways was slightly different
than that of the Cypress section. The
Embarcadero and Southern
Freeways, both of which were built
later than the Cypress, had the hin-
ges located at the level of the lower
roadway, thus eliminating the
region of discontinuous reinforce-
ment.

Rudolph Hofer, Jr., is the San
Francisco regional engineer with
AISC Marketing, Inc. Information
for this article was obtained from:
testimony given before the Assemb-
ly Transportation Committee by .
David Roberts, Rogers/Pacific, Inc.;
the proceedings of the Senate
Transportation Committee, Nov. 1,
1989; and the Preliminary Report to
the Governors Board of Inquiry by
Astaneh & McCracken, Universi%
of California at Berkeley.

Calendar

National Steel Construction Con-
ference—March 14-16. Conference
and trade show sponsored by the
American Institute of Steel Con-
struction. Kansas City Convention
Center. Contact: AISC, One East
Wacker Dr., Suite 3100, Chicago, IL
60601-2001 (312) 670-5432.

National Computer Graphics As-
sociation—March 19-22. Anaheim
Convention Center. Contact:
NCGA, 2722 Merrilee Dr., Suite 200,
Fairfax, VA 22031 (800) 225-NCCGA.

American General Contractors
Convention and Exhibition—
March 15-20. Moscone Center, San
Francisco. Contact: Rick Brown,
AGC, 1957 E. St., NW, Washington,
DC (202) 393-2040.
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American Subcontractors Associa-
tion—March 21-25, Sheraton Har-
bor Island, San Diego. Contact:
ASA, 1004 Duke St. Alexandria, VA
22314-3512 (703) 684-3450.

Steel Plate Fabricators Annual
Meeting—April 22-25. Ponta Vedra
Inn & Club, Ponta Vedra, FL. Con-
tact: Steel Plate Fabricators Assoc.,
2400 S. Downing Ave., Westchester,
IL 60154 (708) 562-8750.

AWS Welding Show—April 24-26.
Anaheim Convention Center. Con-
tact: American Welding Society, 550
N.W. LeJeune Road, Miami, FL
33126 (800) 443-9353,

National Steel Erectors Associa-
tion—April 24-27. Loews Ventana
Canyon Resort, Tucson. Contact:

NEA, 1501 Lee Highway, Suite 202,.
Arlington, VA 22209 (703) 524-3336.
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system...it doesn't control us. It |

You don't have fo limit [RE0HE do far more than other Just as LOTUS 1-2-38
your computerized detmlmg programs that we gave your accounting
steel detailing . department a spread
capabilities to a range considered. 99 Jim Carter sheet that replaced its
of connection Westgate Drafting Service | inflexible custom-
selections offered by Pisburgh, PA | designed packages,
batch-based, closed ME2 gives detallers the
software systems. Sure, they work fine for the best possible tool to augment their creativity
simpler jobs that match up with the —thus increasing productivity...while
preprogrammed connections. But, when eliminating the grunt work.
architectural steel detailing requires manual E-Draw, adds yet another control dimension. It
intervention, the solutions—if they can be gives you power to detail today's curved and
found—are tedious and profit-draining. skewed buildings, incorporating job-specific

ME2 software offers a radically different, engineering requirements directly into the
and far more cost-effective approach. It data base.
gives detailers the power 1o Create their own Why limit your capabllities to what the most
details for any design through programming  recent update of your software can do? Take
up front...at the beginning of a job! full control...with ME2

“See us in Booth # E
THE UP-FRONT SYSTEM
MOUNTAIN ENTERPRISES, INC. m ME2 Steel Detalling Software
P.O. Box 90 « Shepherdstown, WV 25443 « 304/876-3845 « FAX: 304-876-3063
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STEEL NEWS

Education Series Reduces Design Stress

refresher course on steel
building design for practicing
structural and civil engineers will be
offered in more than 30 cities during
the first half of 1990.

The seminar program, which
visited 30 cities last year, is geared
for use with the new Ninth Edition
Manual of Steel Construction from
the AISC.

The lectures cover the use of the
newly created composite beam
tables, beam load tables, small base
plate analysis, shear tab connections
and, for the first time, semi-rigid
connection design.

Alsoincluded are updated proce-
dures on traditional steel design
methods, such as beam web
analysis, moment connections,
fatigue and eccentric joints. The
seminar also will cover the 1989
AISC Specification, the rules of
which have been reframed into a
chapter format following the LRFD
logic to provide correlation between
both Specifications.

Seminars are scheduled in the
following cities: New Orleans (Feb.
6); Denver (Feb. 7-8); Frankfurt (Feb.
22); Burlington, Vt., (Feb. 26); San
Antonio (Feb. 27); Albany (March
2); Greenville (March 20-21); Boise
(March 21); Salt Lake City (March
22); Las Vegas (March 24); San Fran-
cisco (March 26-27); Indianapolis
(March 26-27); Maim (March 28-29);
Harrisburg (April 3); San Juan
(April 4); Pittsburgh (April 4-5);
Springfield, Ill. (April 10); Mempbhis
(April 10-11); Des Moines (April 11);
Nashivlle (April 16-17); Knoxville
(April 18-19); Syracuse (April 23-
24); Charlotte (April 23- 24)
Rochester (Arnl 25); Raleigh (A riP
25-26); Buffalo (April 26); Nortolk
(May 7-8); Richmond (May 9-10);
Oklahoma City (May 21-22);and Al-
buquerque (May 23-24).

To register, return the format at
left, along with payment, to: AISC-
ASD Lectures, P.O. Box 806286,
Chicago, IL 60680-4124. Or, for more
information, call (312) 670-5422.

Allowable
In Steel FORM
NameofCty e S = o
( )
Company name T area code & phone number
Streel Address Only (no PO Box)
FEE SCHEDULE
. ; Non- be '
. O Ing?ug;f\g‘marnual 2}058 |
o AISC Member $ 70
Company Contact Including manual $115
List of Attendees
aog - ;
| name I_‘ [_] . y
name D D 2 = s i
nme_ ————
i :
name ST

Total §

Mail this form with your check (Payable to AISC) or credit card
number to: AISC-ASD Lectures, P.O. Box 806286, Chicago, I 60680-4124 |

or FAX 312-670-5403
Cardholder

D Mastercard  Card #
Signature
Exp. Date
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STEEL NEWS

Williamsburg Bridge Set For Rehabilitation

Contracts are expected to be
signed soon on the largest bridge
repair project in New York’s his-
tory—the $400 million Wil-
liamsburg Bridge rehabilitation.

Design studies are now under-
way on the massive project and con-
tracts will soon be let. “Both ap-
proaches will be replaced and the
suspended and side spans will be
replaced,”” said John Lopuch,
project chief engineer with Stein-
man Boynton Gronquist & Birdsall,
consulting engineers.

The suspended bridge’s main
span, which is scheduled for
rehabilitation, is 1,600". The twoside
spans are 596’ each. The two ap-
proaches are 2,648 and 2,006", and
both will be replaced. “The rehab
work will be steel, and we're cur-
rently studying what kind of
material to use on the approaches,”
Lopuch said.

The eight lane bridge was
opened in 1903, and in addition to
auto traffic has two New York City
Transit train tracks. During the
renovation, six lanes will be kept

The Williamsburg Bridge, which opened in 1903, is scheduled to undergo a $400 million

rehabilitation —the largest in New York's history

open at all times, while the transit
tracks will be moved to a temporary
trestle alongside the existing bridge.

The design phase is expected to
be completed by 1993, and construc-

to be completed in 1998

tion is scheduled for completion in
1998, The tirst construction contract,
for cable rehabilitation, is expected
to be awarded this September. [

State DOTs Increasingly Require CAD

Mun.- than half the State DOTSs
surveyed in a new 270-page

study require CAD use on work
done by outside engineers or en-
force some kind of CAD standard
on work done under contract.

The survey, CAD DOT, The
Design Systems Strategies Guide to
CAD Activities at Departments of
Transportation, includes information
on DOTs in all 50 states. The study
is designed to aid engineering firms
competing for design contracts by
providing information about brand
compatibility, electronic deliv-
erables, direct fee and overhead cal-
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culations for CAD expenses, and
CADrequirementssuch as layering,
lettering and symbol library con-
ventions.

According to the survey, Inter-
graph is the market leader with 36
of the agencies surveyed reporting
Intergraph installations. AutoCAD
and McDonnell Douglas GDS were
the next most popular systems.
While three agencies reported no
CAD installations, 14 agencies
reported using more than one brand
of CAD, with Intergraph and
AutoCAD being the leading com-
bination. The states with the most

January-February 1990

workstations are California (703),
Texas (404) and New York (230).

Roadway design and main-
tenance is the leading installed ap-
plication, with bridge design and
maintenance a close second. More
than half the agencies require CAD
some CAD use, and another 20% are
developing similar policies to be im-
plemented soon.

A complete copy of the directory
is available from Design Systems
Strategies. For more information,
call 1-800-CAD-NEWS or WrilL.
Design Systems Strategies, I'.0O. Box
20, Scarborough, ME 04074. J




Use Our High StrengthWide Flange Beams
And Put Less Money InThe Bank. nvow you can

buy high strength wide flange beams for only ten dollars a ton more
than standard A36 beams. And that means you can save a ton of
money on steel and construction costs. Because, as you know, with
high strength beams (50,000 psi) you can use lighter weight sections
than with regular steel beams (36 OOO psn) Matter of fact, the overall
frame weight can ' s -
be reduced by
20-25% and still
carry the required
loads. That means /;
less steel is needed, ¥ 4/ /4
foundationscan
be smaller and
column sizes can
be reduced. R
We can offer this EEe
steelatsuchalow [252%
price because we <
produce in modern, £ se=
efficient electricarc | =%
furnaces. And that §
enables us to keep
alloying coststo a
minimum. And the T
savings are passed [S=& X
ondowntheline. B ; - o AN
So if you're building a bank or any other bundmg you'll be pumng
less money into it. And that should make everyone involved very happy:
Our high strength wide flange beams are available in ASTM A572
Grade 50 and CSA 40.21 Grade 44W. They range from 6" t0 24" in
depth and up to 120 pounds per foot. So contact Nucor-Yamato for
details. Call 800/289-6977 or write to Post Office Box 1228, Blytheville,
Arkansas 72316. And start putting less money in the bank, or any other

building you build. Nucor-Yamato Steel Company




STEEL TECHNOLOGY

Weldable Primer Improves Bridge Fabrication

The use of a thin
pre-construction
primer prevents
rusting prior to
fabrication

By Tom Calzone

A technique similar to the one
that catapulted the Japanese
into the forefront of shipbuilding
was recently employed on two
Colorado DOT projects to cut costs
in the pre-fabrication stage and sub-
stantially improve the paint system
quality.

A thin coat of inorganic zinc pre-
construction primer was used on
the projects to prevent rusting of
blast cleaned steel during fabrica-
tion without interfering with cut-
ting or welding quality and speed
In addition, the pre-construction
primer improved the quality of the
project by simplifying the required
manual blasting,

Manual blasting too costly

I'he projects—the Sixth Ave. fly-
over, a tub girder, and the Speer
Boulevard suspended arch
bridge—benefitted from the use of a
weldable primer because the con-
figurations of fabricated tub girders
and arches makes it impossible to
use automatic abrasive blasting
equipment effectively. Manual
blasting of the assembled pieces is
inefficient, very t'llhl]}' and creates a
variety of problems for the
fabricator. In addition, the Environ-
mental Protection Agency has
voiced concerns about dust genera-
tion from blasting operations in the
yard.

Continued on page 22

Welding plates into box
arches results in minimal
primer “burn back” (left)
Spot surtace preparalion
to welds 15 requitred on
about 5% of i'IJ:J' total
surface area. The
pre-consiruction primer
provides eood corrosion
protechion imside the boxes
Ili;ll,llrlr ,'1”“::;;.‘!'”(”‘
coatings may be applied, if
desired, without the need

for surface preparation
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HISTAR®

A new generation
of rolled beams
and column shapes
for economical
steel construction.

Once again, ARBED leads the
industry by featuring a trendsetting
combination of machanical
chemical and technological

properties
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INNOVATORS OF STEEL CONSTRUCTION PRODUCTS.

See us in Booth # C

* HIGH YIELD STRENGTHS (up to
685 KSI) - aven for ultra-heavy
sections

* OUTSTANDING TOUGHNESS
PROPERTIES

* EXTREMELY LOW CARBON
EQUIVALENT — ensures excel
lent weldability

A NEW PROCESS... QST.

The secret is in ARBED's revolu
tionary new inling QST process

OTHER RECENT ARBED
INNOVATIONS:

ARBED-ROLLED 40", 44", and
“TAILOR-MADE" (WTM) serles -
famous for high section moduli,
great lateral bucking resistance,
and big savings in fabrication
costs and weights. These products
are also avallable in the new
HISTAR qualily as is our standard
WF serles and H BEARING PILES

NEW LITERATURE AVAILABLE

Send now for complete data on all
these ARBED products, contact
Trade ARBED, INC., 825 Third
Ave., New York, NY 10022, (212)
486-9890, FAX 212-355-2150/2421
In Canada: TradeARBED Canada
1340 Mainway, Burlington
Ontario, Canada LTM 1A7
416) 3355710, FAX 41623251292




Weldable
Primer, Cont.

Pre-construction primers have a
dry film composition similar to the
more familiar inorganic zincs used
by many fabricators for bridge
work. The key difference, however,
is the ability to apply pre-construc-
tion primers in a thin film with a
relatively close tolerance on thick-
ness due primarily to their low
solids content and because they are
typically applied to large flat plates
rather than fabricated pieces.

“The Japanese shipbuilding in-
dustry initiated the use of weldable
inorganic zinc primers to facilitate
block construction in the early
1950s,” said John Peart, the research
chemist responsible for FHWA re-
search on bridge coatings.

Excellent surface preparation

In block construction, steel
panels are abrasive blasted with
automatic equipment, primed,
welded into units, partially as-
sembled and outfitted and then
placed into the hull. This procedure
eliminates a great deal of laborious
surface preparation otherwise re-
quired after the ship is erected.
Many areas really couldn’t be
properly blast cleaned after assemb-
ly.

With block construction, these
areas received excellent surface
preparation and a zinc rich primer.
The same principal applies to many
modern bridge designs. “The use of
block construction is one of the
primary reasons Japan became the
leader in shipbuilding,” Peart said.

Bob LaForce, senior highway en-
gineer with the Colorado DOT, ap-
proved the use of an inorganic zinc
primed system based on the “excel-
lent corrosion protection reported
by other states usage and test data.”
Experience has shown that large
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plates are easily blasted and rapidly
primed with a high degree of
quality control.

The pre-construction inorganic
zinc primer is applied much faster
than conventional high build inor-
ganic zinc primers can be applied.

The pre-construction primer—
Carbo Weld 11 from the Carboline
Company-—was applied in a thin
film of 0.75 to 1.0 mils in an assemb-
ly line blast/prime operation to
plates, stiffeners and brackets. The
primed pieces were then shipped to
the fabricator for assembly.

After fabrication, the fabricator
performed spot blasting on welded
areas utilizing a pencil blaster that
provides a narrow blast pattern. The
area requiring blasting comprised
approximately five percent of the
overall surface. A full prime coat, in
accordance with the Colorado DOT
specifications for a three-coat alkyd
paint system, was then applied to
ready the steel for shipment.

Reduction of problems
The fabricator benefitted from
the elimination of problems and
from improved quality, while the
owner benefitted from outstanding
corrosion protection, Other ad-
vantages include:
* Blast cleaning costs are greatly
reduced;
* Blast cleaning before welding
eliminates the possibility of
mill scale contaminated welds

January-February 1990

Pictured at left 1sa
fabricated tub ready for
spot blasting and the
application of a full primer
cont. The rust stain
spreading from the
exposed weld bead does
not inhibit the adhesion or
corrosion ;'ﬂ‘fl't tion
provided by the primers

and therefore there are few
rejections;

e Flash rusting is eliminated,
reducing concerns of rust con-
taminated welds;

* The inorganic zinc primer is
very resistant to damage and
keeps steel rust free during
fabrication even on nicked and
gouged areas;

» Faying surfaces are protected
from rusting and may be
bolted without blast cleaning
due to high friction values of
the inorganic zinc.

Procedure Qualification Tests on
A-588 steel are currently being per-
formed with weldable primer. By
qualifying procedures on A-588
steel for fillet welds, the procedures
will be acceptable for groove welds,
and for A-36 and A572 steel as well.
The appropriate physical and
chemical tests also are being per-
formed to qualify the procedures for
fracture critical structures.

Full use of modern coatings tech-
nology need not add to the cost of
steel construction, and may actually
lower the initial and lifetime costs of
steel structures.

Tom Calzone is the repre-
sentative of the Steel Structures
Painting Council to the Council for
the Advancement of Steel Bridge
Technology and highway market
manager for the Carboline Com-
pany. L]







Inverted

Hangs From Roof

Suspending the
floors from the roof
created column-
free space and
maximized the
usable area

The phrase “just hanging
around” will take on a whole
new meaning when the MIT
Library of Architecture is com-
pleted this fall. Due to unusual site
and size constraints, the building’s
structural system is essentially in-
verted, with the six floors
“hanging” from the top, rather than
being supported from the bottom.

The $5.5 million, 22,000-sq.-ft.
addition is being built within the
L-shaped crook of a larger building
which houses the current 9,000-sq.-
ft. library on two of its five floors.
The space that the addition will oc-
cupy is part of a service courtyard
for five surrounding buildings.

Truck access maintained

Because truck access could not be
hindered, the bottom floor of the
building had to be elevated 18’
above the ground. “There is no
ground level,” said Ruben Mor-
rison, project manager with George
B.H. Macomber, the project’s Bos-
ton-based general contractor and
construction manager. “The ground
level is a service courtyard for
trucks to turn around. You can
visualize it as being built above the
air rights to a turnpike.”

Library

An additional problem was
created by the need to fit as much
area as possible into the limited
available space. To satisfy local code
officials, the building’s height
couldn’t exceed that of the connect-
ing building. That meant limiting
structural columns and squeezing
the floor-to-ceiling height as much
as possible.

The solution developed by
Simpson Gumpertz & Heger, Ar-
lington, Mass., the project’s struc-
tural engineers, to the space con-
straint problems was to suspend the
library’s six floors from the roof to
provide a column-free interior.

The steel frame for the new MIT
Library of Architecture (opposite
and left) serves a dual purpose:
form and function. Because the
perimeter columns are

15 -on-center, there was
inadaquate room for trucks to
enter and turn around beneath
the library. To accommodate the
trucks, two of the columns were
split at the fourth level and form
an “A" shape. Photography by
Curt Berner. Rendering by Don
Paine.

Design engineer was Susan O'Dell
and senior principal on the project
was John W. Nevins, P.E. The
projects architect was Schwartz /Sil-
ver Architects, Boston.

“Because the structural system of
the addition is very different from
that of the existing building, it was
not connected to it,” Morrison ex-
plained. Instead, two parallel lines
of steel columns, the first about 6
from the existing building and the
second approximately 36" from it,
were erected. The two buildings are
connected with a glass-enclosed
atrium.

The columns are each supported
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on clusters of piles separate from the
existing building’s foundation. The
column erection was difficult, how-
ever, since the columns weren’t tied
together and therefore weren't self-
supporting.

“We needed to erect a temporary
network of structural steel to sup-
port the columns until the concrete
slabs were poured,” Morrison said.
“There are approximately 3-1/2
floors of X-bracing.” The temporary
bracing is composed of 5 x 5" steel
tubes,

“In addition,” he added, “there
are so many cables going in so many
directions to temporarily brace the
building that the formwork for the
concrete floor slabs are penetrated
135 times.” As part of the almost
every subcontract is a clause that
prohibits each trade from moving or
adjusting the temporary cables in
any way.

The structural columns extend to
the roof, and each of the seven
column lines carries a pair of W36 x
300 steel girders. Three steel ~.tmp~.
are hung frnm each pair of girders,
and at each level where a slab oc-
curs, there are shear heads to sup-
port the slab. The hangers are 1" x
16" steel plate, and when construc-
tion is complete, they will be
fireproofed and boxed with
drywall. The hangers fit between
bookstacks so will not consume
valuable tloor space.

The hangers are set 6" from the
perimeter of the slab, which is can-
tilevered. “We couldn’t attach the
floor slab to the columns for vertical
load because the perimeter columns
are rigid and don’t deflect,” ex
plained O'Dell. When the books—
which have twice the weight of the
slab—are added, the cantilever will
deflect and a rigid connection could
cause cracking. “Instead we used a
sliding connector and the slab is
only connected to the columns for
lateral load.”

The first connections will be
made 28 days after the roof slab is
poured. For the exterior columns,
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The entire structure is supported on hangers suspended from pairs of W36 x 300 roof

girders (top). The diagram above shows the split of the vertical columns into “A”-shaped

members called “rakers” by the building team.
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Pictured above is a closup view of the large
W36 x 300 girders as they were installed
The girders support hangers, which in

turn support the floor slabs

the slab and column are connected
with a single bolt. The interior
columns are surrounded by a band
which allows for deflection and
movements

The slabs are 7 1 /2" thick, which

allowed a floor to ceiling height of
. #-11/2",

Further complicating the project
was the need to allow trucks to pass
under the building. Because the
columns were 15" -on-center, two of
the columns had to be split to pro- |
vide vehicular access. The columns
were split at the fourth level and
diagonally braced to transfer the
load to the adjacent columns. The
two “A” shaped members were
referred to as “rakers” and are
designed as compression columns
and provide a lateral load resisting

frame in that area, according to O'- | lHEUNE m m Km "m “W'

Dell. :

Steel erection was recently A-325 or A-490 high strength bolts.
finished and the construction Factory mill certification-traceable to each keg.
should be completed in May. The Black or mechanically galvanized.

erector was Dorel Steel Erection,

: ymestic or open stock.
and the fabricator was Montague- Full domestic or « pen tock

Hclla. The columns will l.x- \laq in | “THE LOWEST COST SYSTEM FOR PROPERLY
aluminum, and the exterior of the INSTALLED HIGH STRENGTH BOLTS!”

structure will be a glass and

aluminum curtainwall LEJEUNE BOLT COMPANY

“We really wanted to express the | 8330 West 220th Street F
structure,” said Ann W. Pitt, AlA, Lakeville, Minnesota 55044
the project architect with || For Information or Technical Assistance
Schwartz/Silver. “The building is a Call 1-800-USA-BOLT (872-2658) —
. celebration of the school’s architec- | FAX 1-612-469-5893
ture collection.” o g -
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Complex Software o
No Longer Means
Complex Procedures
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STAAD-ISDS the ultimate productivity 100

STAAD-IIISDS—the STANDARD for a reason.

RESEARCH ENGINEERS, INC.

540 Lippincott Drive = Marlton, NJ 08053
e 609 983 50 « Fax 609 A8 |

Within the U.S. call 1-800-833-SDS




Back To
The Future

The Home Savings Tower
utilizes the state-of-the-art
versatility of steel to allow
the return of a classic
expressionism

ot long ago state-of-the-art design

meant exposing a building’s struc-

tural system for all the world to see.
Today, however, some designers are redis-
covering the techniques of the sculptor: they’re
using the steel frame not as an architectural
statement, but as a framework to support ar-
chitectural elements.

But instead of lessening the importance of the struc-
tural system, this style of design is magnifying it. Just as
wire and rods are needed to support the extremities of
a sculpture, a steel armature is required to buttress
complex detailing,

In the recent past, Modernism seemOed just that:
Modern. Now, the move is away from Modernism’s
coldness towards recapturing the solidity, romance and
sculptural quality of the stone tower, but without giving
up the versatility and utility of steel.

The Home Savings Tower in Los Angeles
demonstrates the new look perfectly. As L.A. Architect
magazine states, it has a “masonry sensibility with a
steel armature.”

“When most people think of architecture in Los An-
geles, they think of Modern office towers and
idiosyncratic buildings influenced by Hollywood,” ex-
plained Tim Vreeland, FAIA, project designer with Al-
bert C. Martin & Associates, Los Angeles, the building's
architect and engineer. “But L.A. had a period in its
history, from about 1890 to 1940, when some solid,
excellent commercial buildings were built.”

Compared with the deserts of plazas that stretch
between buildings in the new Bunker Hill section, the
area around Seventh Street—L.A.’s old urban core—is

Modern Steel Construction
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more of a traditional city, “with
buildings tightly packed to the
sidewalk and a distinctive facade at
steet level,” Vreeland said. “The
Home Savings Tower, located at the
intersection of Seventh and
Figueroa Streets, was an ideal op-
portunity to refer back to that
heritage.”

Vreeland chose to design the
building in the French Chateau Style
similar to many older buildings in
New York City. “What Nabih Yous-
sef (P.E., director of structural en-
gineering with Albert C. Martin)
taught me was that the steel skeleton
doesn’t have to conform to the out-
side skin of the building,” Vreeland
said. “It doesn’t have to be the basis
of the architecture.”

“Returning to
masonry construction
would be patently
absurd, but adopting
a masonry sensibility
affords all the
advantages of steel
construction.”

Freeing the skin from the struc-
ture allowed Vreeland to get away
from designing a glass box and in-
stead allowed him to create a steel-
framed building with a masonry ap-
pearance. While a glass curtainwall
allows the structure to show
through, Vreeland modernized the
past by hanging marble, precast
concrete and ceramic tile on a steel
frame to recapture the positive feel-
ings evoked by pre-turn-of-the-cen-
tury architecture.

The cong ept relates back to Gus-
tav Eiffel's work with the Statue of
Liberty. While the great sculpture
has a steel armature, it reflects a
masonry sensibility—albeit in cop-
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per—with most of its sculptured in-
terest—the torch, the spiked crown,
etc.—saved for the top. “Returning
to masonry construction would be
patently absurd, but adopting a
masonry sensibility affords all the
advantages of steel construction,”
Vreeland said.

In the case of the Home Savings
Tower, which was developed by Ah-
manson Commercial Development,
Los Angeles, steel’s flexibility was
crucial to the btl”dlllg\ t'n]‘IL'L'pl—

January-February 1990

The architect of the Home
Savings Tower in Los Angeles
chose to design the building in
the French Chateau Style to
h-'n';r recapture the posthioe
feeling created by the
architecture of the past. The
project’s structural system was
ll"F]'l]"!fi'u’fl'ul by the need to sk e
the steel colummns at the sixth
(see below) and the 24th floors
Construction photography by
Annette Del Zoppo

which included both above-grade
parking and office space

lhe steel frame slopes inward at
the sixth floor and again at the 24th.
In addition to providing the aes-
thetic advantages that Vreeland
desired, the slopes reflect the
various functions of the building

The structure is actually built
atop a new Metro subway station,
which meant that parking could not
be put below ground. Instead, the
first five floors are essentially a care-




fully disguised parking garage.
Above that, however, is office space.
“Starting at the base of the build-
ing, this is structurally a departure
from traditional steel towers,” said
Youssef. “Because of the Metro rail,
we had to have a concrete base and
start the steel just below grade in-
stead of at the foundation.” The use
of a concrete base was mandated by
the L.A. Rapid Transit District,
which required a concrete mat foun-
dation to resist hydrostatic pressure
and eliminate the need for sump
pumps to maintain a dry space. To
minimize trade conflicts, a concrete
foundation was the logical exten-
sion from the concrete mat.

Seismic and wind shear forces
were transferred at the plaza level to
concrete ductile columns at the
perimeter of the building. “The steel
columns },ubcluu the plaza 5’ to6',”
Youssef said. “Lateral fixity is
provided by horizontal beams in
this area that fix the rotation of the
columns.” The perimeter steel
beams, which are 36” in depth, are
welded to the steel columns. The
steel base plates are connected to the
concrete pilaster with anchor bolts
and grout,

Because the first five stories are a
parking structure, the columns
were pushed to the perimeter to
minimize interference with
vehicles. “When we got to the
skylobby (on the sixth floor), there
was a transition of these columns to
fit the office space function,” Yous-
sef said. Rather than making an
abrupt transition in the ductile
frame, the decision was made to
slope the frame and build up outrig-
gers to pick up the vertical clad-
ding—marble at the base and
precast concrete above.

Complicating the project, how-
ever, was the need for the columns
to slope in two directions. “There’s
a setback, but there's also some
lateral slope based on the office
layout,” Youssef explained. Because
they slope in more than one direc-

A computer-generated rendering of the
Home Savings Tower's structural system
reveals the positioning of the sloping
members (left). The building's base (above)
is designed to complement the urban
nature of Seventh Street. The lobby (top)
reflects the traditional nature of the
building's exterior
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tion, double beveled cuts were re-
quired, which meant very tight con-
trols in the fabrication stage. “When
the gaps at the column splice were
too large, they had to be built up
with welding,” he said

The sloping structural steel was
complex enough that the fabricator
created a mockup of the angles prior
to fabrication, according to Roger
Maki, project manager for Swiner-
ton & Walberg Co., Los Angeles, the
project’s general contractor

The columns slope 2'-6" per
story, and some slope through just
one story, while others slope
through the entire two-story skylob-
by. The sloping columns are not
limited to axial load in one direction
and still work as sloping members
within a rigid frame.

“They form the new plate for the
office space, and then they go
straight up to the penthouse level
where they sharply slope in to form
the mansard roof,” Youssef said.

“The columns above the sixth
floor are moved 5 back into the
building. It allowed me to cantilever
some bays, while inverting others,
and it allowed me to have rounded
cornices,” said Vreeland. The 42”-
in. wide cornice at the top of the
building is both decorative and
functional. “Window washing
equipment is suspended from the
cornice, and it provides a ledge for
washing the windows above, on the
sloping portion of the roof. Also, it
provides a mount for lighting the
roof at night,” he said. The copper
roof slopes sharply and has over-
sized, 20"-high windows. Some of
the space is used for executive of-
fices and meeting rooms, while the
rest of the roof conceals the
mechanical equipment.

“The conventional wisdom is
that you need to have closely spaced
columns on the pe npiun of the
building,” Vreeland said. “But
that's not sacrosanct. You can move
the columns back so you can get any
shape you want on the exterior of
the building.” [




CALTRANS-specified Direct Tension
Indicators facilitate Oakland Bay Bridge
reconstruction.

Less than one month after October’s 71-
magnitude earthquake struck northern Cali-
fornia, a crucial traffic artery was reopened
for use by the public. The California Depart-
ment of Transportation (CALTRANS) facili-

tated reconstruction of the collapsed section
.:f the Oakland Bay Bridge by specifying use

of Direct Tension Indicators (DTls) from
J&M Turner.

In addition to playing an important role in
the emergency bridge reconstruction,

- Theonly
~tension
eftisin

Direct Tension Indicators provide high,
accurate clamping forces with proper bolt
tension, eliminating the need for expensive,
time-consuming, inaccurate, and hazardous
lorque-wrench inspection.

Direct Tension Indicators add the quality
assurance needed to make high-quality
connections, an important consideration
in areas prone to seismic activity. When
the quality of the installation is as impor-
tant as the quality of the fasteners, specify
American-m Jirect Tension Indicators
to ASTM F95 An excellent investment
in seismic security.

“See us in Booth # 143"

Photo by Fredenc Larson/San Francisoo Chroncie

For more information, write to: Jonathan
Turner, J&M Turner, Inc., 1300 Industrial

J & M Tumer Inc.

The bolting quality assurance people.




Complex Supports For
Steel-Girded Skyway

Steel was a less costly option than concrete and still allowed
the structure to complement a nearby existing skyway

A new pedestrian walkway in Rochester, N.Y ., hooked two large department stores into
the city's elaborate latticework of skyieays. The 96°-8" pedestrian bridge was designed in
steel after it was determined that a concrete bridge would not be completed on time or on
f'l’nll\'l'f
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By John E. Isbell, P.E., and Ted
Krol

uring the 1920s and "30s,

some architectural vision-

aries imagined the future
city as a place of tall buildings con-
nected at varying levels with
pedestrian “skyways.”

While no city has created the
complete linkup that these early
20th century urban planners im-
agined, many northern cities have
constructed elaborate skyway net-
works connecting office, retail, and
residential buildings.

In Rochester, N.Y., a major gap in
its latticework of skyways was
recently filled by the completion of
96'-8" pedestrian bridge between
two major downtown department
stores, Sibley’s and McCurdy’s.

Aesthetics prove crucial

Of utmost importance for the
clients—who included the two
department stores and the city
was the skyway’s aesthetics, since it
would be a major architectural fea-
ture on Main Street in the city’s
Central Business District. The
original proposal was for a concrete
bridge that would closely match a
nearby precast skyway in ap-
pearance. However, after the project
was bid, the Canadian supplier in-
dicated there would be problems re-
lated to shipping and availability of




e

construction.

Shown at left is the south elevation of the new pedestrian skyway
illustrating girder removal and column foundation reinforcing.
The diagram above is a detail of the circled area on the south
elevation and illustrates the necessary girder cutting during
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the major unit of precast concrete
within the necessary time frame. As
a result, the cost of using precast
concrete increased substantially.

The Sear-Brown Group, the
project’s architect and structural en-
gineer, advised their clients to
reevaluate their initial concept. In-
stead of a concrete bridge, Sear-
Brown proposed a panel-clad steel
bridge. After consideration of the
availability and delivery ad-
vantages of using steel, a redesign
was completed on a negotiated
basis, bringing the cost of the
skyway construction down $60,000
to $550,000.

Another advantage of steel was
that the girders could be readily
spliced. The 96°-8" span was broken
into two pieces, facilitating
transportation and erection of the
girders for contractor David L.
Christa Construction, Inc., and its

steel subcontractor, F.L. Heughes
and Company, Inc., both of
Rochester.

The most challenging aspect of
the project, however, was not the
design of the skyway, but rather its

Reinforcing the
column was
complicated by
numerous beams and
relieving angles that
framed into it.

support system. At the Sibley’s end,
the existing building could not sup-
port the bridge and introducing

new columns near the building’s ex-
terior would interfere with the store
entrance. Fortunately, the sidewalk
was wide enough to place a concrete
bent near the street and the steel
girders cantilevered from there to
the building.

At the McCurdy’s end, a steel
transfer girder at the second-floor
building wall projected about 3
above the second floor line. This 63’
span girder carried two major
perimeter columns. A 16’ x 3’ seg-
ment of the girder had to be
removed to allow the bridge to con-
nect at the proper elevation. Since
this modification to the existing gir-
der was required, Sear-Brown
decided to provide additional rein-
forcement, so the existing structure
could support the bridge.

Developing a support scheme
was hampered throughout the
process by the lack of structural
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drawings for the 1912 building. It
was apparent that numerous
modifications had been made
through the years, yet the only
drawings found were architectural
details from modifications com-
pleted in 1968. Traditional research
methods, such as destructive testing
and investigation, were not per-
mitted because the stores had to
maintain normal operations
throughout the project. However,
with careful investigation in acces-
sible areas, the engineers uncovered
enough information to develop a
scheme, though some data required
verification during construction.
Thesupport scheme called for ex-
tending an existing W14 column,
which had been introduced during
a 1968 canopy addition, up to the
underside of the transter girder,
making the girder two-span con-
tinuous. The column capacity was
upgraded from about 400 kips to a
total load of 1,300 kips by adding a
tube section between the column
flanges on one side of the column
and adding flange plates. Since the
column footing also was deficient,
the column was shored, the old foot-
ing was removed, a new footing was
added about 10" below the base-
ment on bedrock and the new
column was seated on the new foot-

ing.

Complex support system

Reinforcing the column was
complicated by numerous beams
and relieving angles that framed
into it. These members were shored,
cut back and reconnected after the
reinforcement was in place. Since
working room was extremely
limited, the reinforcing members
were cut into pieces, threaded
through the structure and spliced
into place. To prepare the column to
carry its new load, design engineers
had to ensure that the reinforcement
was welded in place; that the new
base plate was installed bearing on
the new footing; that the column

Construction of Rochester, N.Y.'s newest pedestrian skyway was facilitated by the use of
steel. Because steel can be redily spliced, the 96°-8" span was broken into two pieces,
facilitating transportation and erection of the girders.
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was attached to the underside of the
girder; and that the existing mem-
bers were reconnected.

The transfer girder consisted of
two 5/8” by 60" web plates (9.5
apart) and flanges built up from two
8" x 8” x 1" angles and four 7/8" x
26" plates, all nveted together. The
added support, coupled with the
loss of a segment of the original gir-
der, resulted in significant changes
in the stress distribution within the
girder, which then required analysis
and reinforcement.

Horizontal shear trouble

Where the girder segment was
removed, a new top flange was
designed of angle and plate to
receive the bridge girders and
develop sufficient section proper-
ties for the new span. For proper
load transfer to the new column, sig-
nificant reinforcement in the form of

tubes and plates was added to the
girder web. Shears, moments,
deflections and connections were all
checked.

Unfortunately, it was not until
after the contractor removed the
building facade at the girder that a
major problem was discovered. The
rivet spacing in some areas was
reduced to the point where the
horizontal shear between flange
plates and flange and web exceeded
the existing capacity.

Chemical, strength and welding
tests showed the 77-year-old steel to
be similar to A-36. Given this and
the field conditions, the engineers
decided to have the plates welded
together toachieve the needed shear
strength.

Welding of the flange plates
along the edge was followed by
magnetic particle testing, which
revealed another problem. It ap-

peared that shrinkage of the welds
was causing lamellar tearing of the
plates. If extensive, the welds would
be ineffective. Since lamellar tearing
was also found in plates where no
welding was done, it was deter-
mined that the welding was not the
initial cause but it could aggravate
the problem.

oensure a proper shear transfer,
tears or cracks near the welds were
ground out and rewelded if deeper
than 1/8”. Fortunately, many of the
cracks were shallower than 1/8"
and did not require welding.

John E. Isbell, P.E., is the Struc-
tural Engineering Department
Manager and Ted Krol is a senior
engineer with The Sear-Brown
Group, a 400-person, full-service
design professional firm head-
quartered in Rochester, N.Y.
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Unique Steel
Bridge Meets
Aesthetic Goals

A balanced cantilever
design instead of a rib
arch design

considerably reduced
the total amount of
steel required



By Donald J. Fleming and Craig
E. Lenz

espite it historic status,
deterioration forced the
closing of the Smith Avenue

High Bridge in St. Paul, Minn., in
1984. The bridge’s importance to its
community—both economically
and socially—was such that a
Citizen Task Force was formed to
add significant input into the re-
placement choice.

The Minnesota DOT, aided by a
design consultant, initially con-
sidered 14 replacement possibilities,
ranging from a steel plate girder
bridge to steel or concrete arches, to
a steel suspension bridge. While the
citizens group clearly favored a
series of arches for its traditional
aesthetics, it proved too costly. In-
stead, a compromise decision was
reached in favor of a steel bridge
with three balanced cantilever arch
spans, including a remarkable 520
tied arch main span designed as a
double balanced cantilever over
each river pier.

Aesthetic concerns still played a
large part in the bridges design,
however. The massive river piers
were painted a light tan to blend
with the native sandstone outcrop-
pings, underbridge lighting was in-
stalled to enhance the bridges
prominence in the evenings, a spe-
cial ornamental lighting and railing
system was designed, and
pedestrian overlooks were con-
structed.

Complex geometry

Complicating the design of the
bridge was the complex geometry of
the Mississippi River Valley at the
crossing point. The roadway lies on
a four percent grade that requires
the arches be designed asymmetri-
cally.

The multi-span, high level steel
structure is 2,760" long and has a
520’ span tied full arch with 280" and
24(r half arch side spans. The bridge
carries two lanes of traffic with
pedestrian sidewalks on either side.
The width varies from 54’ to 68’ to
accommodate a median and left

STEEL BRIDGE SYMPOSIUM
—

TYPICAL ARCH RIB SECTION

turn lane at both ends.

The river tied arch spans are ac-
tually designed as double balanced
cantilevers over each river pier. Ini-
tially, the design featured a deck
tied arch utilizing a tension tie to
accommodate the horizontal thrust
produced by the arch. However, an
analysis of arch rib forces during
erection stages indicated that a
balanced cantilever design instead
of a tied arch design would reduce
the arch rib depth from 12’ to 8" and
save a considerable amount of steel.
To eliminate all “fracture critical”
members, a composite steel tension

(Above) A view of the unique balanced
cantilevers during the construction of the
Smith Avenue High Bridge. Originally,
the design featured a deck tied arch
utilizing a tension te to accommodate the
horizontal thrust produced by the arch.
However, an analysis of arch rib forces
during erection indicated that a balanced
cantilever design instead of a tied arch
design would reduce the arch rib depth
from 12" to 8'. (Left) A diagram of the
typical arch rib section. (Opposite) A
dramatic night photo of the $20.1 million
bridge. Photos by Neil D. Kveberg

tie was used to provide significant
structural redundancy.

The 500"-long tension ties are lo-
cated below the deck and consist of
a wide flange section (W33 x 118,
A588) with the web in the horizontal
plane and four cable tendons, two
above and below, attached to the
web. Each cable tendon has 19
prestressing strands.

The cable tendons carry the dead
load while the rolled steel sections
carry the live load. This results in
significantly lower live load deflec-
tions. Another method used to
reduce dead load effects was to

Modern Steel Construction / January-February 1990 / 39




STEEL BRIDGE SYMPOSIUM

fabricate the arch ribs slightly
longer than the required span
lengths, and jack them into place
during erection. The horizontal
shortening from the jacking
counteracts the vertical shortening
due to gravity.

Cantilever design

The unique double balanced can-
tilever design of the arches also
simplified the design of the river
piers. Instead of requiring the piers
to carry the thrust of the main arch,
the thrust was transferred through
the side span half arches to the ten-
sion ties to create a statically
balanced structure. Both piers
measure 63° x 20' x 46" high and
were constructed int he dry with
cofferdams. The piers are founded
on steel piles driven into bedrock
and are designed to withstand barge
collisions and break up ice flows. The arch ribs are a welded box section with internal diaphrams and stiffeners. The deck

Because the bridge is built on a above the arches consists of welded plate girders placed transversely at 40" centers, and

the stringers spanning between them were rolled steel sections
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contracts up to 32" due to thermal
forces, the designers were con
cerned it might “walk downhill
with the cyclic changes in tempera
tur
using expansion joints only at the

[he bridge arches are
fixed at the large river piers so the
bridge moves about the main arch

I'he problem was alleviated by

abutments

l'he main arch deflects vertically
and the tall piers under the ap
proac h Spans are Lln'a‘l_‘_‘_ﬂ&'d todetlect
horizontally to accommodate the

superstructure thermal move
ments

Another unique aspect of the
i‘ll‘]lLT was its erection sequence
that kept the river open to naviga
construction

After the piers

tion throughout the
F‘h'll"-“— were con
structed, the side span ]1.1“ arches

were erected. By attac i1IH1: tem
porary high strength bar stays to the
main arch rib and to the wide flange

tension ties at the top of the spandrel

Software
for the Professional

1-800-443-078

¥ Dosegn Dot Corporanon

“See us in Booth # J"

TENSION TIE SECTION

columns, the side spans could be
used to support the weight of the
spandrel columns and tension ties
and act as a counterweight during
the erection of the cantilevered main
span arch ribs

I'his article is condensed from a
paper presented by Donald J. Flem-
ing, state bridge engineer, and Craig
E. Lenz, senior engineer, both of the
Minnesota DOT, at The National
Symposium on Steel Bridge Con

struction. The design firm on the

Modern Steel Construction

horizontal
position and

four cable

project was Strgar-Roscoe-Fausch,
Inc., Minneapolis, and the consult-
ant was T.Y. Lin International, San
Francisco. General contractor for
the river piers was Deward Kraemer
and Sons, Plain, Wisc., and for the
superstructure was Lunda Con
struction Co., Black River Falls
Wisc. Fabricator for the approach
spans was Phoenix Steel in Eau
Claire, Wisc., while the fabricator
for the arch spans was Vincennes
Steel Corp. in Vincennes, Ind. |

Announci
SDS/2 Version 5.0

The next generation of struc-
tural steel detailing software
is here: Version 5.0 of the
SDS/2 Steel Detailing
Module from Design Data.

It restates the state of the art.
See it for yourself at the AISC
Conference in Kansas City.
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OUR STEEL JOISTSAREINE

As older malls and shopping centers are being remodeled and
expanded all across the country, Vulcraft joists are being used on
job after job. Because no other system is faster to erect. No system is
more economical. And no other system is more flexible when it
comes to building complex designs.

Take the case of Richland F’lbhlon Mall in Columbia,
South Carolina. The oldest
shopping center in the state,
its developers decided to ex
pand it from 290,000 square
feet to 900,000 square feet
and give it awhole new high-

ik o ke e fashion image. When finished,
dm mall \\()uld houbc 200 stores plus a food court, and
it would have two stories throughout.

To make the most efficient use of available land, the
design for the expansion was necessarily complex. And
since our joists were much more versatile than prestressed
concrete, they were perfect for the job. Furthermore, be- §
cause theyre so lightweight, they were easy to install, and |
they required less foundation than alternative systems. In
all, 2500 tons of our joists were used. And we delivered
every one on schedule on Vulcraft trucks.

Today, Richland Fashion Mall is doing brisk business
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Two State-Of-The-Art
Bridges For Maine

Under construction is one of the first bridges
designed using the ALFD procedure and recently
completed is a Rigid Frame Steel Girder Bridge

By Larry Roberts, PE

he Kennebec River in Maine

will soon be a bridge connois-

seurs delight. Two new re-
placement bridges, located just 22
miles apart, represent the state-of-
the-art in design.

Stillunder construction is the East
Qutlet Bridge between the
Townships of Big Squaw and Sap-
ling. When complete, it will be one
of the first bridges to be designed
using the new Alternate Load Factor
Design (ALFD), or Autostress
Design, procedures.

The existing bridge had three 57
simple approach spans of steel
stringers with a concrete deck and a
170" main span consisting of a steel
thru-truss. The total bridge length is
350" carrying a 20'-wide roadway.
The bridge was scheduled for re-
placement due to its narrow width
and the low inventory rating of the
steel truss span.

A three-span bridge of con-
tinuous welded girders using A588
steel was selected as the most
economical replacement structure.
However, the Maine Department of
Transportation chose this project to
test the benefits of ALFD proce-
dures.

The recent AASHTO specifica-
tion for ALFD utilizes modified
plastic-design theory to determine
the strength of the structure at Max-
imum Load, and shakedown theory
to account for redistribution of elas-

The old East Outlet Bridge
(left) is being replaced by a
new bridge designed using
the new Alternate Load
Factor Design, or
Autostress, procedures.
Prior to making the
decision to use ALFD,
four different design
alternatives were
considered (chart below
compares cost benefits).
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tic negative bending moments at
Overload to the positive bending
regions of the structure. This
redistribution occurs through the
development of positive automo-
ments that are caused by the con-
trolled local yielding at interior
piers.

For comparison, four alterna-
tives were considered for the new
bridge’s design: compact welded
beam designed by Autostress pro-
cedures; rolled beam designed by
Autostress procedures; welded
beam designed by Load Factor pro-
cedures; and rolled beam designed
by Load Factor procedures.

The relative cost ratios (see chart
on previous page) for materials and
fabrication clearly pointed towards
the compact welded beam designed
by Autostress procedures as the
most economical design, with the
rolled beam Autostress design a
close second.

It was apparent that Autostress
design would result in more than a
10% reduction in structural steel
cost for this project. In addition, it is
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expected that further savings may
be realized in erection costs due to
the possible elimination of two field
splices per beam.

Based on this study, the Maine
DOT designed the project using the
Autostress Design Procedure. A fur-
ther refinement in the final design
was made by adjusting the span ar-
rangements to 103"-124'-103-",
which balanced the stresses be-
tween the end spans and the center
span, and which in combination
with Autostress procedures al-
lowed the use of the same size bot-
tom flange plates throughout the
entire bridge. The project is
scheduled for completion by the Fall
of 1990.

The Forks Bridge

Recently completed is The Forks
Bridge, located between the planta-
tions of The Forks and West Forks.

The existing bridge was a 168’
span thru truss that was built in
1932. The bridge was narrow with a
22'-wide roadway, had poor align-
ment with its curved approaches,

January-February 1990

A rectangular rigid frame steel girder
bridge, the only one of its kind in Maine,
was selected as the most practical design
for the new The Forks Bridge (above). The
inset shows the old span thru truss bridge
constructed in 1932,

and had been posted due to its low
operating and inventory ratings.

While the placement of a pier in
the river channel would have
simplified the bridge replacement,
it wasn’t practical due to the large
number of whitewater rafters that
use that portion of the river and the
possibility of excessive scour. The
streambed, which is composed of
round cobblestones and gravel, is
subject to scour from high stream
velocities at flood flows. Calcula-
tions indicated that scour could be
from 10" to 50" if a pier was located
in the river channel.

In order to eliminate any inter-
ference to the more than 23,000 an-
nual whitewater rafters and to
reduce any scour concerns, the
Maine DOT decided to construct a
replacement structure that would
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:jl%an the river from bank-to-bank.
e DOT considered a conventional
single-span bridge, but the
gradeline limitations would not ac-
commodate the necessary beam
depth. Thedecision to span the river
from bank-to-bank eliminated from
consideration any conventional
two-span or three-span structures.

Instead, a rectangular rigid frame
steel girder bridge—the only one of
its kind in Maine—was selected as
the most practical design. The struc-
ture is a 165-ft. span, Rigid Frame
Steel Girder Bridge, with a 34-ft.
clear roadway width. The bridge is
composed of five girders of com-
posite, ASTM A588 unpainted
weathering steel on a 20 degree
skew.

An innovative design was
needed due to the forces from soil
pressures on the vertical legs. After
consulting the University of
Maine’s Civil Engineering Depart-
ment, it was suggested that full
“passive” earth pressure should be
applied at the upper third point of
the wall, transitioning to an “at rest”

pressure at the wall base.

Due to very dense soils in the
streambed, the structure will be
supported by concrete seals and a
distribution slab. For simplification
of erection and constructability, a
field splice was located at about
mid-height of the vertical legs. Fal-
sework was required to temporarily
support the 45" x 11" steel knees that
form the corners of the rigid frame.
The 75’ center portion of the frame
was then connected at the field
splice locations.

After the steel was erected and all
diaphragms and connections
tightened, the vertical legs were cast
in concrete. All falsework was
removed prior to placement of the
superstructure slab. The portions of
the steel legs encased in concrete
were painted to provide protection
from corrosion of the A588 steel,
and all reinforcement in the bridge
were epoxy coated for protection
against corrosion.

Reed & Reed, Inc., of Woolwich,
Maine, was the contractor on the
$1.66 million project. The structural

Due to gradeline considerations, a
conventional single-span bridge would not
accommodate the necessary beam depth.
Instead, a rectangular rigid frame steel
girder bridge was designed.

steel was bid at $550,000, which
equates to $86 per sq. ft. of deck area.
The bridge related items totaled
$1.165 million, which equates to
$182 per sq. ft. of deck area.

It was estimated that a one-span
bridge with deep abutments at this
location would have cost $150 to
$180 per sq. ft., while a multi-span
bridge would have cost $120 to $145
per sq. ft. By comparison, the rigid
frame unit cost $145 per sq. ft., or
about 10% more than conventional
construction.

This article is based on a paper by
Larry L. Roberts, PE, assistant
bridge engineer, Maine DOT.
Roberts was the project manager on
both projects. Norman Baker, PE,
was the project designer for the East
Outlet Bridge, while Michael Burns,
PE, and Norman Baker, PE, were
co-designers of The Forks Bridge. []
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xpanded ALFD Use
ossible For The Future

Pictured above is the model bridge after a
verticle load test. The !‘:"nj"."l' was able to
sustain total additional live load
approximately 240 percent above the rated
lrve load, which already included all
required factors of safety, before reaching
the limit of jack capacity. Shown opposite
is a cross-section and elevation of the
prototype bridge on which the four-tenths
scale model is based. ALFD based on
Autostress pring i]‘i’rw shows that the
Maximum Load requirements for strength
rarely govern the design of continuous
members. Even when Overload criteria
govern the design, there is no need for a
stress check in negative moment sections
at intermediate supports. This means that
the distribution of material along the
length of members can be chosen to
minimize fabrication costs. Eliminating

flange splices in field sections, as was done

in the prototype bridge, 15 an effective

bridge, is an effective means of reducing
the cost of fabrication. The bottom flange
of each girder is constant along the entire
f:‘r{\'Hf of the bridge except near the end
supports. The top flange 1s sonstnat along
the entire length. Any size section could
have been chosen at the ;H;r'l" because the
required automoment will be created
automatically by whatever yielding takes
place at Overload. The prototype bridge
probably represents the minimum size
section that would be chosen in actual
design. Because optimum design depends
to a large extent on fabrication costs, it is
important that fabricators become
involved in the design phase. The
advantage of the new method is that

dimensions of continuous members can be
selected on the basis of common sense. The

design procedures will make it work as
long as there is sufficient steel somewhere
in the structure
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A recent test
program indicates
that expanded use
of ALFD design is
possible and could
lead to substantial
cost savings

By Mark Moore, Michael A.
Grubb and Lloyd R. Cayes

he first bridges designed ac-

cording to the current AASH-

TO guide specifications for
Autostress or Alternate Load Factor
Design (ALFD) dramatically
reduced construction costs, and -.l
recently completed test program in-
dicates the potential for expanding
ALFD use

In ALFD, a designer is permitted
to utilize some of the substantial
post-yielding reserve strength thatis
available in composite continuous
steel-girder bridges. The concepts of
shakedown at Overload and plastic
mechanism analysis at Maximum
Load are introduced in ALFD as
more realistic limit-state criteria for
continuous steel bridges under
heavy loads.

Current AASHTO guide
specifications allow the use of ALFD
only for the design of continuous
steel-girder bridges using rolled-
beam and comparable welded-beam
sections that satisfy specific com-
pactness requirements. The first
bridges designed according to this
guide specification have been com-
pleted in New York and Tennessee,




and both cost substantially less than
they would have if designed by con-
ventional procedures. Additional
projects are now underway in
Maine and Illinois.

An extensive two-year test pro-
gram was completed last year as
part of a research program to extend
the ALFD concepts to non-compact
p]dlt'—‘x.‘,lrdt‘r sections with slender
webs that fall outside the compact-
ness limits of the present guide
specifications. The experimental
study involved the laboratory test-
ing of a 0.4 scale model of a two-
span continuous steel-girder high-
way bridge

e model bridge consisted of
two 56’ spans each with three plate
girders transversely spaced at ap-
proximately 6°-9”. Each plate girder
was approximately 28” deep, and
the girders '-‘llppﬂl'lt'd 4" -thick
modular precast concrete deck
panels with approximately 2-10”
overhangs. The model bridge cor-
responded to a two-span con-
tinuous prototype bridge with
equal spans of 140" and an overall
depth of 48’

lhe precast panels were made
composite with the plate girders
using stud shear connectors. The
panels were P‘I’t“'«[l’t.“\‘*k’d both
transverse and parallel to the bridge
dXxX1s

Because the girders were
designed using ALFD procedures, it
was possible to use a prismatic gir-
der section over the interior pier
ALFD procedures recognize the
ability of continuous steel members
to adjust automatically for effects of
controlled local yielding at Over-
load. The local yielding causes
automoments to form that remain in
the structure. Because of the
automoments, the structure shakes
down after several passages ol an
Overload vehicle; that is, the local
yielding is stabilized

As a result of automoment for-
mation caused by local yielding, a
portion of the peak elastic bending
moment at interior piers is automat-
ically redistributed by the structure

Girder Elevation

PL%"X14"%1400

PL 1%"x20"%112-0

Prototype Bridge

48'0

Transverse

to lower-stressed positive-moment
sections. Taking advantage of this
inherent ability permits the desig-
ner to consider using prismatic steel
members in continuous spans along
the entire bridge length or between
the field splices. The concomitant
benefits include lower fabrication
costs and elimination of structural
details with undesirable fatigue
characteristics.

The model bridge was subjected
to a series of tests to evaluate
specific responses at simulated
AASHTO Service Load, Overload
and Maximum Load levels

At elastic Service-Load stress
levels, live-load lateral-distribution

Modern Steel Construction

Section

factors for the exterior and interior
girders in positive and negative
bending were computed from ex-
perimentally developed influence
surfaces. These factors were com-
}‘!.m'd to tactors unmpuh‘d from a
finite-element model, from
proposed empirical formulas that
were developed as part of an
NCHRP research project on lateral
live-load distribution, and from
present AASHTO procedures.

The agreement between the fac-
tors ¢ l‘l‘i‘l]‘llh‘ti from the t‘\pvl'll'ﬂt’h-
tal and MSC/NASTRAN data was
generally good. The factors com-
puted from the proposed vmluru'.s]
formulas also gave good agreement
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with experimental data, especially
for the interior girder, even though
the prototype bridge fell outside
some of the limits of applicability

STEEL BRIDGE SYMPOSIUM
e

quite conservative for the interior
girder, and less so for the exterior
girders. Neither the proposed nor
the present AASHTO procedures ac-

counted for the observed variation
of the distribution factor along the
span. The data would seem to indi-
cate that finite-element analysis is a

for the proposed empirical for-
mulas.

The factors computed using
present AASHTO procedures were
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plausible method for computing
elastic wheel-load girder distribu-
tion factors.

At Overload, shakedown with
the formation of automoments was
experimentally observed.
Shakedown with stabilization of
local yielding occurred after about
three cycles of alternating simulated
AASHTO Overload truck and lane
loading, with the maximum stress in
positive bending in the most heavily
loaded girder at approximately the
Overload limit state of 0.95 Fy. The
girders behaved satisfactorily, even
with controlled local yielding al-
lowed at interior piers.

The precast prestressed modular
panels behaved exceptionally well.
Thus, the ALFD limit-state criteria
appeared to adequately satisfy the
Overload structural performance re-
quirement of unobjectionable riding
quality for this bridge, designed
using non-compact girder sections.
Refinements to the inelastic mo-
ment-rotation curve used to com-
pute the automoments for non-com-
pact girder sections will be made in
upcoming related AISI research
projects.

At Maximum Load, the bridge
had significant reserve strength
under simulated AASHTO Maxi-
mum Load lane loading. The bridge
was able to sustain three applica-
tions of a live load over two times the
approximate rated AASHTO Maxi-
mum Load live load. The ALFD
plastic mechanism analysis using an
effective plastic moment was ade-
quate to ensure that this bridge had
sufficient strength to resist the load.

The above results were based on
analysis of the numerous data avail-
able from this model-bridge test pro-
gram, Additional analysis is under-
way, and when complete, the results
will be made available.

This article is condensed from a
paper by Mark Moore, senior struc-
tural engineer, Wiss, Janney, Elstner
Associates, Inc.; Michael A. Grubb,
assistant manager—bridge en-
gineering, AISC Marketing, Inc.;and
Lloyd R. Cayes, laboratory engineer,

1
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Weathering Steel
Requires Proper Detailing

Weathering steel can substantially reduce bridge construction
costs and have a positive environmental impact

By Robert L. Nickerson

hile the cost ef-

fectiveness of

uncoated
weathering grade steels
has been clearly demon-
strated, the use of the
material in improper
locations or conditions
has resulted in several
cases of poor perfor-
mance.

The best publicized ex-
ample occurred in De-
troit, where the weather-
ing steel rusted at an
excessive rate. And as a
result, Michigan, which
was soon followed by
others, puta full or partial
ban on the use of un-
painted weathering
steels.

Guidelines ignored

But an analysis of
several of these “failures”
showed several areas
where industry supplied
guidelines were not fol-
lowed, or there were some addition-
al limitations that had to be adhered
to for proper performance, but were
ignored.

The elimination of unpainted
weathering steel for bridge con-
struction would be a mistake. In ad-
dition to the economic benefits that
accrue from the elimination of the

Shown above is a railroad truss bridge for Burlington Northern
Railroad that used weathering steel

cost of the initial painting, there are
substantial environmental benefits.
Because the bridges are unpainted,
there is a reduction in the emission
of volatile organic compounds when
volatile-based coatings are
specified.

Also, because no coatings need to
be removed during maintenance

and repainting, there is no
disposal problem of con-
taminated blast cleaning
debris, There are docu-
mented cases where the es-
timated cost of the collec-
tion and disposal of
materials from a structure
repainting project were so
great the structure was
either abandoned or the
structure placed into a
“terminal maintenance”
phase.

New guidelines

At a July 1988,
“Weathering Steel
Forum,” the Federal High-
way Administration,
together with AASHTO
and the steel industry,
developed prelimary
guidelines which were
used as the foundation for
the publication of FHWA
Technical Advisory
T5140.22 (Oct. 3, 1989):
“Uncoated Weathering
Steel in Structures.”

The guidelines specifi-
cally advise that caution be exer-
cised in specifying weathering steel
in: marine coastal areas; frequent
high rainfall, high humidity or per-
sistent fog environments; industrial
areas where concentrated chemical
fumes may drift directly onto the
structure; grade separations in “tun-
nel-like” conditions; and low level
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water crossings, where there is 10/
or less over stagnant, sheltered
water, or 8 or less over moving
water.

Salt-laden air a problem

The problem in marine coastal
areas is caused by the chloride con-
centration in salt-laden air. The ef-
fect on weathering steel structures
depends on the distance to the shore
line, the direction of the prevailing
winds, and the topographical and
environmental characteristics of the
area.

The United Kingdom DOT
Standard BD/7/81 suggests that
uncoated steel should not be used
when the chloride level exceeds 0.1
mg/ 100 cm®/day, average. How-

ever, because corrosion rates in the  Weathering steel , when properly engineered , can often be used economically and
United States are substantially without problems on a wide variety of structures Shown above is a plate girder bridge.

lower than in the United Kingdom,
a higher level of chloride con-
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tamination can be tolerated. Based
on available information, it is es-
timated that weathering steel can be
used safely in the United States at
L'I'I]l,‘ll'idl) levels up to 0.5 mg/100
cm”/day, average.

Beware of high humidity

High rainfall or high humidity
areas should be evaluated using
ASTM Test GGB4, “Time of Wetness
Determination (On Surfaces Ex-
posed to Cyclic Atmospheric Con-
ditions).” If the yearly average time
of wetness exceeds 60%, caution
should be used in specifying bare
weathering steel.

Likewise, weathering steel
should not be used in industrial
areas where the threshold level for
sulfur trioxide exceeds 2.1 mg/100
cm”/day average.

According to the guidelines, cer-
tain design details require special

attention when weathering steel is

specified. These include:

* eliminate bridge joints where
possible;

* expansion joints must be able to
control water that is on the deck
(consider the use of a trough
under the deck joint to divert
water away from vulnerable ele-
ments);

e paint all superstructure steel
within a distance of 1-1/2 times
the depth of girder from bridge
joints;

* do not use welded drip bars
where fatigue stresses may be
critical;

* minimize the number of bridge
deck scuppers.

¢ eliminate details that serve as
water and debris “traps”.

* Hermetically seal box members
when possible, or provide weep
holes to allow proper drainage

and circulation of air;

e Cover or screen all openings in
boxes that are not sealed;

* Consider protecting pier caps
and abutment walls to minimize
staining;

* Seal overlapping surfaces ex-
posed to water to prevent capil-
lary penetration action.

The proper design details, espe-
cially for controlling roadway
drainage and facilitating main-
tenance, also are crucial to the suc-
cess of a weathering steel structure.

Bridge joints should be
eliminated to the fullest extent pos-
sible. Jointless steel bridges have
been used to lengths of 400" and
greater, with some up to 1,600 with
joints only at the ends. Because it is
practically impossible to create a
leak-proof joint, when joints are ab-
solutely necessary, all steel within a
minimum distance of 1-1/2 times
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the depth of the girder from the joint
should be coated.

Drip bars on the top and bottom
of the lower flanges can be effective
in intercepting drainage. However,
welding of any attachment to the
tension flange should be considered
only after a through analysis of the

STEEL BRIDGE SYMPOSIUM
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impact of the attachment on the
fatigue life of the girder.

Scuppers
The spacing between drainage
scuppers should be maximized in
accordance with the established
hydrologic and hydraulic design.
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For more information, consult the
FHWA Report No. FHWA /RD/87
014 “Bridge Deck Drainage
Guidelines.”

Scupper downspouts should be
designed and placed so the drainage
will not contact the steel surface.
However, details used to connect
scuppers to drain pipes have often
created more problems than they
have solved. Caution is needed to
insure that details do not provide
flat runs of piping, elbows that clog
or connections that separate.

Other features

After passing over uncoated
weathering steel, drainage leaves
dark, non-uniform and often un-
sightly stains on concrete surfaces.
This problem can be mitigated, how-
ever, by one of three methods: wrap-
ping the piers and abutments during
construction to minimize staining
while the steel is open to rainfall;
allowing/requiring the contractor
to remove staining with a commer-
cial solvent after construction is
complete; or applying epoxy or
some other material to coat and/or
seal the concrete surfaces against
staining,.

If water is allowed to flow over
overlapping joints, capillary action
can draw the water into the joint and
cause “rust-pack” to form. There-
fore, the contact surfaces must be
protected from intrusion of rainfall
and runoff.

With billions of dollars needed to
repair and upgrade the nation’s in-
frastructure, it is crucial that every
dollar be spent wisely.

While there have been docu-
mented cases where unpainted steel
has performed poorly, these are
typically due to its use in improper
locations or conditions. Weathering
steel, when properly engineered, is
one cost effective solution to this
nation’s infrastructure dilemna.

This article is condensed from a
paper presented by Robert L. Nick-
erson, P.E., chief of structures for the
Federal Highway Administration, at
The National Symposium on Steel
Bridge Construction.
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of demgn aids and exarnples has been expanded ( R
and updated. New easier-to-use tables, including Ninth Edition Q\w )

Uniform Load Tables, improve the usablhty of the
Manual, and tabular copy has been changed to
reflect new materials.

All chapters have been modified to include re-
sults from nine years of research and development with
extensive changes in rules governing connections.

PRICE: $60.00

NEW o CHANGES I‘Ezﬁi’uﬂ?ﬁn‘m&ﬁ&sﬁuﬁi GRS
@ TABLES et st e e

copies of the

o tenclosepaymemofs (NS Sl . e ="
@ DIMENSIONS @ | 9t Ecition AISC Manual of Steel Construction at $6000 each
: >

|

|
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® COLUMNS | | o :
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@ CODES & SPECIFICATIONS | cosweze i
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SO SPEND A FEW MINUTES TO LEARN HOW STEEL 2000 FROM STEEL SOLUTIONS, INC.
CAN SAVE TIME AND EARN EXTRA PROFIT ON EVERY JOB.

Today's fast track projects make
office processing time more critical
than ever before. A few minutes
wasted in the office because of
manual processing methods or
outdated software systems can
equate to hours or days lost in the
shop or field. And wasted time
keeps you from making the most
profit on each job.

Steel 2000 i1s a new, fully
integrated, completely automated
multi-user steel fabrication man-
agement system created to reduce
the time you spend on each job and
increase your earnings.

Designed and implemented by
fabricators for fabricators, Steel
2000 is the result of years of
research and development by Steel
Solutions, Inc., in conjunction with
Steel Service Corporation, an
operational, multi-plant steel
company. Because Steel Service
uses Steel 2000 every day, they
have the numbers to prove Steel
2000 can work in your operation.

VERY FAST AND EASY TO USE.
Steel 2000 was created utilizing
the fastest, most powerful rela-

tional database management
system available today. This
advanced system greatly reduces
the computer processing time
required to move your projects
through all phases of production.

It's so easy to learn and use
that even computer novices can
become productive immediately.
Yet, Steel 2000 has the depth and
capability to meet the needs of the
most demanding fabricator.

FULLY INTEGRATED AND
EASY TO BUY.

STEEL 2000 s a fully integrated
management system. No expen-
sive interfaces are required to link
one module to another. In fact, all
modules are designed to link auto-
matically. Best of all, financing is
available to qualified buyers.

SEE STEEL 2000 SAVING TIME
AND EARNING MONEY IN AN
OPERATIONAL PLANT

We invite you to visit the multi-
plant operation in which STEEL
2000 was conceived and is fully
operational. You'll see for yourself
the power and ease of using STEEL
2000 in real time. Call today to
arrange a visit or for more detailed
information

INDIVIDUAL MODULES
Weight Calculator * Purchase
Orders » Multing * Inventory »
Drawing Control

CONSOLIDATED PACKAGES
Mill Orders * Service Center »
Fabricator » Accounting *
Estimating * Project Management

See us March 12-17, 1990, at the
AISC SHOW in Kansas City, Booth 143.

S TEEL SOLUTIONS, INC.

2260 Flowood Drive

P.0O. Box 1128

Jackson, Mississippi 39215
6019322760

FAX 601+939+9359

"See us in Booth # 138



STEEL BRIDGE SYMPOSIUM

Two New Groups Offer
Aid For Bridge Designers

Information Center Is More
Than Just The BASICS

By Reidar Bjorhovde

ngineers faced with

problems on steel

structures can now
turn to a new source for
help: The Bridge And
Structures

Information Center
(BASIC).

The center, which was
formed in Spring 1989, is
designed to speed the
transfer of acquired and
available knowledge
through the estab-
lishment of a data base on
past design, fabrication

Reidar Bjorhovde, P.E
director of the Bridge And
Structures Information Center
and a '('rllh‘.'-?wl!‘ at the
University of Pittsburgh

, 15 the

and construction problems and solutions. Though still
in its infancy, when completely established, the data
base will be indexed and cross-referenced. The center’s
progress will be charted in a quarterly newsletter, the
first issue of which is scheduled to be distributed during
the first few months of 1990.

In addition, BASIC is set up to resolve problems and
help avoid costly and time-consuming litigation. Upon
inquiry and/or request for information on a problem
for which previous experience is limited or non-exis-
tent, the director of the center will work with his ad-
visory council to identify consultants who would be
willing to assist in solving the problem and who are
acceptable to all parties of the dispute.

For example, if an engineer has a problem with
welded joints on a steel structure and the owner’s con-
sultants don’t agree with the proposed solution, the
problem can be brought to the center. If the particular
problem is not contained within the existing database,
BASIC will refer the engineer to one or more technical
consultants on the center’s “Panel of Experts”.

Continued on page 60

Council presents information
on designing with steel

ridge construction and technology should receive

a boost in the 1990s due to the formation last year

of the Council for the Advancement of Steel
Bridge Technology.

The organization’s goals are to advance steel design
concepts, construction techniques, aesthetics, economi-
cal solutions and reliable service performance.

Membership is derived from the American Iron and
Steel Institute, American Institute of Steel Construction,
AISC Marketing, Inc., National Erectors Association,
Steel Structures Painting Council, National Electrical
Manufacturers Association and Industrial Fasteners In-
stitute. Future membership will include organizations
representing bridge components such as bearings,
decks and expansion joints. Also, various industry ex-
perts will be invited to participate in quarterly meet-
ings.

According to Thomas D. Heimerl, vice chairman for
the council and a marketing manager at United States
Steel, the council’s objectives include:

* acting as a clearinghouse to disseminate the latest
information on developments in steel bridge tech-
nology;

* promoting the development of technical docu-
ments, design concept aids and other criteria that
illustrate the best current practice and techniques;

* addressing the requirements of the total bridge
system through sponsorship of programs and ac-
tivities that enhance steel’s position in the bridge
market;

* interfacing with specification establishing
authorities to encompass the latest, most
economical design and construction methods for
steel bridges;

* supporting existing regional interest groups and
encouraging the establishment of additional local
groups throughout the nation;

* and consolidating the needs of regional interest
groups and providing the resources to satisfy

Continued on page 61
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Punches & Dies

for your Mubea Ironworkers

You can count on CST as your dependable source for
round, square, rectangular and oblong punches & dies
for all your Mubea Ironworkers.

* Immediate delivery of stock punches & dies.

Call 1-800-446-4402

THE CLEVELAND STEEL TOOL CO.
\ 474 East 105th Street » Cleveland, Ohio 44108 /
A 2444

FAX 216-681-7009
“See us in Booth # 101"

STEEL DETAILING
with AutoCAD®

"BEAMS and COLUMNS"
"PLANS and ELEVATIONS”
"STAIRS"

"MATERIAL MANAGEMENT"
"BRACING"

Versatile and cost effective programs
for detailing structural steel
and miscellaneous metal.

Beams and Columns with Plans and Elevations
olse can be used with other, more costly, programs
fo finish what they are unable fo do.

DETAILING PROGRAMS ~ DEVELOPED BY DETAILERS - FOR DETAILERS

COMPUTER DETAILING CORPORATION
1310 Industrial Bivd.
Southampton, PA. 18966
215-355-6003
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STEEL BRIDGE SYMPOSIUM
e ————

BASIC, Cont.

The experts, who currently num-
ber more than 50, serve on one of 10
task forces: (TF1) Design, analysis
and material selection considera-
tions; (TF2) Metallurgical con-
siderations (bolts, welds, and
materials; fatigue and fracture);
(TF3) Special structural com-
ponents (cables, bridge and support
decks, guard rails, bearings, etc.);
(TF4) Fabrication and other shop

| operations; (TF5) Non-destructive

testing techniques; (TF6) Shop and
field inspection; (TF7) Corrosion;
(TF8) Cleaning and paint systems;
(TF9) Transportation and structural
components; and (TF10) Erection.
The cost for the service varies,
but includes an administrative fee
and a negotiated price for the con-
sultants” services, BASIC is more
than simply a referral service, how-

1 ever, because it includes an ad-

visory council.

The advisory council is com-
posed of bridge experts from a
variety of organizations and in-
cludes: Arthur W. Hedgren, vice
president, HDR/Richardson-Gor-
don, Pittsburgh; Dean C. Krouse,
senior metallurgical applications
engineer, Bethlehem Steel Corp.,
Bethlehem, Pa.; Clellon L. Loveall,
assistant executive director, Bureau
of Planning and Development, Ten-
nessee Department of Transporta-
tion, Nashville; Stanley T. Rolfe,
professor and chairman, Depart-
ment of Civil Engineering, Univer-
sity of Kansas, Lawrence, Kan.; and
Robert P. Stupp, executive vice
president, Stupp Bros. Bridge &
Iron Co., St. Louis.

Special advisors from the
American Institute of Steel Con-
struction (AISC) include: Fredrick
Beckmann, director of bridges;
Geerhard Haaijer, vice president for
technology and research; and Neil
W. Zundel, president.

Another service the center plans
to offer in the future is software
evaluation. The software evalua-




tion will be by request only, and the
analysis will be available only to the
engineer who pays it. Typically, the
software programs to be evaluated
will be new introductions

In conjunction with BASIC, the
University of Pittsburgh plans to
develop short courses for engineers.
The first course, a one-day session
on welding for structural engineers,
was offered last November and was
sponsored by both the University
and the Association of Bridge Con-
struction and Design. These courses
are designed as continuing educa-
tion programs for engineers who
don’t have the time to attend a full-
blown graduate program.

For more information on BASIC,
contact: Reidar Bjorhovde, director,
BASIC, Department of Civil En-
gineering, University of Pittsburgh,
934 Benedum Hall, Pittsburgh, PA
15261-2294 (412) 624-9870 /9879,

This article is based on a paper

presented by Reidar Bjorhovde,
director of BASIC, at the National
Symposium on Steel Bridge Con-
struction.

Council, Cont.

ters for the Highway Structures
Design Handbook on fasteners and
welding of bridge structures; estab-
lishing uniform specifications for
the surface preparation and paint-
ing of steel bridges; creating
uniform implementation of bolting
specifications for bridge structures;
and developing a steel vs. concrete
promotion video.

The council’s first quarterly
newsletter, Bridge Technology News,
was distributed in September. h\r
more information on the council or
newsletter, contact Fredrick Be-
ckmann, director of bridges, AISC,
One East Wacker Dr., Suite 3100,
Chicago, 1L 60601-2001 (312) 670-
5413. 0

S 12, oF The

NATION’S BRIDGES
MUST BE REPAIRED
OR REPLACED.

L-TEC STUDS WILL
PLAYAVITAL ROLE.

LTEC

WELDING & CUTTING SYSTEMS

P.0. Box F-6000  Florence, SC 29501 « (803) 669-4411
FAX 1-800-634-7548 = (anada (416) 670-0220

OVER 14 YEARS
ANNOUNCING OF USE BY OVER 1000 FIRMS!

SUPERSPACE

Over 1000 firms have

been using SPACE to

solve their complex three

dimensional analysis

problems.

SUPERSPACE now offers

Steel Design, Concrete

Design, Timber Investiga-

tion and Graphics-all for %OJE’A'Q&SBERS
$1200. Our programs are UNLIMITED LOADS
developed to run on IBM- 410A0 CASES
PC, -XT, -AT and most kﬁ?ﬂ%ﬁ%gg?s“ms

compatibles. @ 1/10pts

___| YES, Please send me more information on SUPERSPACE I
STRUCTURAL NAME _____ COMPANY
ANALYSIS, INC. I
429 Fith Avenue SNES D |
Indialantic, Fia 32003 (GGG
(407) 727-1562 |
FAX (407) 728-1064 PHOME ( ) i
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ALL ROADS
LEAD TO SCADA

| Willing to go out of your way to find the best FEA program?

! That's not necessary at all. The right route is also the simplest one;

SCADA. Among the hundreds of FEA programs on the market, SCADA stands

out for its capabilities. Linear and non-linear FEA. Steel and concrete design.

Heat transfer and fluid-flow. SCADA equips your PC, SUN, APOLLO or VAX
with software whose sophisticated simplicity is honed by 10 years of

continuous development. O Take the easy route. Contact us

_ before you choose your software. Detours cost time and

30 money. And as many of our customers will tes-

7 tify, you'll still arrive at SCADA in the end.
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NATIONAL STEEL CONSTRUCTION CONFERENCE

The 1990 National
Steel Construction
Conference

Ecunumical bridge design, Load and Resistance
Factor Design (LRFD) frame analysis and
long-span composite joists are just some of the
subjects scheduled for the 1990 National Steel Con-
struction Conference. Scheduled for March 14-17
in Kansas City, Mo., it is the only “All-Steel” con-
ference and trade show in the U.S.

In addition to technical seminars and workshops,
there will be more than 50 product exhibitors.
For the fourth consecutive year, the AISC National
Engineering Conference and AISC Conference of
Operating Personnel are being held concurrently
with the show. As such, the conference remains the
premiere meeting place for engineering profes-
sionals, and the best place to obtain the most up-
to-date information about buildings and bridges
designed and built in steel.

Wurk:-;hnpﬁ are designed as intensive educa-

tional sessions where the nuts-and-bolts
details of designing, fabricating and erecting struc-

tural steel are discussed. Every aspect of the con-
struction process—from concept to competition to
completion—receives attention. Of special interest
are sessions on computerized design, LRFD,
Autostress Design, project management, shop and
field inspection and safety, quality certification,
productivity, welding, bolting, cleaning and paint-
ing.

The focus at the conference is on practical solu-
tions to common problems. In addition, the
conference is often the first forum for introducing
the latest research on structural steel design, recent
code changes and technological advances.

A condensed program, along with abstracts of
some of the papers to be presented at the
conference is included in this special preview sec-
tion. To register for the 1990 conference, fill out the
form on page 64. A Hotel information and a reser-
vation form is included on page 68. For more infor-
mation, call (312) 670-5432.

Schedule Of Events

Monday and Tuesday, March 12-13
Exhibitor Move-In—Bartle Hall, Second Floor, Kansas !
City Convention Center (Registration in First Floor
Foyer, K.C. Convention Center)

Wednesday, March 14

Partners in Education Meeting
—Allis Plaza

8:00 - Noon

AISC Committee on Research
Meeting—Allis Plaza

9:00 - Noon

9:00 - Noon ASCE Committee on Steel
Building Structures—Allis Plaza
9:30 - Noon Optional Event #1: Tour of

Kansas City (Charge: $10)
Partners in Education luncheon
Allis Plaza

Continued on page 65

12:00 - 1:30 p.m.
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1990 NATIONAL STEEL CONSTRUCTION CONFERENCE

REGISTRATION FORM

Registration Fees: (Please circle appropriate lees)
AISC Member Fee: $275 00 (before February 1)

$325.00 (After February 1)
(Inciudes AISC Active. Associate & Professional Members)
Non-Member Fee: $325 00 (betore February 1)

$375.00 (after February 1)

Educator fee: $100.00
(Employed full-ime at accredited architectural or engineering college
or university.)
Student Fee: § 7500
(Letter from faculty advisor or equivalent required)
Exhibitor, in Booth (no charge)
Added Exhibitor: § 75 00

Spouse's Fee: $ 7500

Registration Fees Include all General and Plenary Sessions,
workshops, seminars, coffee breaks, luncheons Thursday and Friday,
the Get-acquainted Cocktail Reception Wednesday evening and a
printed, bound copy of the Proceedings. Exhibitors are entitled to one
registration for each 10-1t x 10-ft exhibit space reserved. "Added
Exhibitor” fee is payable ONLY if in excess of one person per

10-ft x 10-ft

Cancellation Policy: Cancellations received before
March 9, 1990, 100% of pre-paid registration fees will be refunded.
after March 9, 50% will be refunded. (Those cancelling after March 9
will receive their copy of the Conference Proceedings.)

Partial Registration Fees Registration for Optional Events
{(You may also pre-register for one day or half day, Circle your choice Event No Tickets Total Price
below.) #1—Kansas City Tour (Wed., 930 am) @ $1000 §
Half Day Sessions: (Lunch not included) #2— Jazz Show/Dinner (Thurs, 745 pm) @ $37.00 §
Wednesday Afternoon $ 50.00 #3— Dinner Theatre (Fri., 6:30 pm ) — @ $3000 §
Thursday Morning $ 6500 #4—Tour, Block 111 (Sat., 930 am.) __@ No fee
Thursday Afternoon $ 65.00 #5—Tour Fab. Plant (Sat., 930 am) __(« No fee
Friday Morning $ 6500 #6— Tour Steel Bridge (Sat, 930 am.) __(@ No fee
Friday Afternoon $ 6500 #7— Independence (Sat.. 1:00 p.m.) — (@ $1200 § "
Saturday Morning $ 2500 #A—Secrels of the Stones (w/lunch)
D’“D"m: {Thurs., 11:30 am,) —{a %2000
Thursday (includes Lunch) $150.00 #B-—Weston Tour (Thurs., 1:30 pm.) —f(@ $16.00
Friday (includes Lunch) $150.00 'C_NE{IFS‘OH g?g?:;c Museum G $16.00
n. g —

Exhibitor Visitor: $ 500 #D—Independence (wlunch) 12:30 p.m @ $2500
Total Partial Registration Fees e Total Optional Event Fees
PLEASE REGISTER (Type or Print)
Name Nickname (lor badge)
Company Title
Mailing Address

= ) ( J
City and State/Zip Bus. Phone Home Phone

It spouse or other guest is regisiering for Complete Spouse’s Program, or individual Spouses’ or Optional Events, please complete nexi line for

badge

Name of Individual Registering for Other Events

Nickname (lor badge)

Conference Fees Payable:
Registration Fee

Spouse's Fee

Partial Registration Fees
Optional Events

Total Registration Fees:

L R )

— | enclose check (U.S. funds) payable to AISC in amount of total

fees

— Please charge my credil card #

Visa or MasterCard only—Circle one VISA

MasterCard

Expiration Date (Month and Year)
Signature (if any credit card charges)
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MAIL COMPLETED FORM AND CONFERENCE FEES TO:

American Institute of Steel Construction, Inc.
1990 National Steel Construction Conference
PO. Box B06286

Chicago, lllinois 60680-4124

Phone inquines and information. 312/670-5432




1:30 - 5:00 p.m.
1:30 - 3:00 p.m.

1:30 - 3:00 p.m.
1:30 - 3:00 p.m.

3:00 - 5:00 p.m.
5:15 - 6:00 p.m.

6:30 - 8:00 p.m.

NATIONAL STEEL CONSTRUCTION CONFERENCE

Schedule Of Events, Cont.

Educator Meeting—Allis Plaza

Professional Member Forum—

Allis Plaza

AISC Research/ASCE Steel Struc-

tures Joint Meeting—Allis Plaza

General Session: Construction

Claims—Bartle Hall

Exhibits Open—Bartle Hall

Exhibitor Workshops—Bartle Hall

A. TradeARBED

B. Welded Tube Co. of America

C. Vernon Tool Co.

D. EGYPT Structural Steel
Processing

E. Design Data

Additional workshops t.b.a.

AISC Welcome Cocktail Party—

Bartle Hall (exhibits open)

Thursday Morning, March 15

7:00 - 8:00 a.m.
7:00 - 8:00 a.m.

7:30 - 8:15 a.m.

8:30 - 9:00 a.m.
9:00 -9:15a.m.

9:15-10:00 a.m.

10:00 - 3:00 p.m.

10:45 - 12:15 p.m.

SASF Educator Breakfast—

Allis Plaza
VCSSF Educator Breakfast—

Allis Plaza
Exhibitor Workshops—Bartle Hall
H. Structural Software
I. The Rawls Co.
Additional workshops t.b.a.
Award Presentations—Bartle Hall
General Session: Bridge &
Structures Information Center—
Bartle Hall
General Session: Case History
(27-Story LRFD Office Building)—
Bartle Hall
Exhibits Open (Lunch served
at 11:45a.m.)
Technical Seminars—Bartle Hall
1. Construction Claims
2. Products Liability Insurance
4. Frame Analysis, LRFD
5. Connection Design and Detailing
7. Recruitment and Training

of Steel Detailers

17. Economical Bridge Design

Thursday Afternoon, March 15

11:30 - 1:00 p.m.

1:30 - 5:30 p.m.

Spouses” Event #A (Lunch and
Program)—Allis Plaza
Spouses’ Event #B - Historical Tour

1:00 - 2:15 p.m.
2:30 - 4:00 p.m.

4:10 - 5:25 p.m.

5:30 - 6:15 p.m.

7:00 - 7:45 p.m.

7:45 - 10:00 p.m.

to Weston, Missouri
Poster Session - Bartle Hall
Technical Seminars—Bartle Hall
3. What the First Line Supervisor
Should Know
6. PR Connections
7R. Recruitment and Training of
Steel Detailers
8. Plant Automation and Layout
10. Floor Serviceability and
Constructability
11. Beam Camber
Technical Seminars—Bartle Hall
1R. Construction Claims
12. Building Design
13. Tubular Connections
14. Connection Design
Responsibility—Present Status
16. Economical Framing System
18. Fire Protection—Australian
Case Studies
Exhibitor Workshops—Bartle Hall
O. Mountain Enterprises
P.IKG/Greulich
Additional workshops t.b.a.
Reception (cash bar)—Basie Foyer,
Allis Plaza
Optional Event #2: Conference
Dinner and Entertainment—“All
That Jazz” (charge: $37)

| Friday Morning, March 16
7:30 - 8:15a.m. Exhibitor Workshops—Bartle Hall

8:30 - 10:00 a.m.

9:15 - Noon

10:00 - 3:00 p.m.

(to be announced)

Technical Seminars—Bartle Hall

2R. Products Liability Insurance

4R. Frame Analysis, LRFD

5R. Connection Design and Detailing

9R. Protecting Your Workers
Against Welding Fumes

15. Scope of Business

17R. Economical Bridge Design

Spouses’ Event C—Nelson

Gallery /Kansas City Museum

Exhibits Open (Lunch served at

12:15 p.m.)

10:45-12:15 p.m. Technical Seminars—Bartle Hall

3R. What the First Line Supervisor
Should Know
6R. PR Connections
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NATIONAL STEEL CONSTRUCTION CONFERENCE
—— ey

8R. Plant Automation and Layout 6:30 - 10:45 p.m. Optional Event #3—Dinner Theater, .
10R. Floor Serviceability and Waldo Astoria (charge: $30)

Constructability
et e Saturday, March 17

5 S iness
I5R. Scope of Business 8:30 - 9:30 a.m. General Session: “Unusual Steel

Framing—34 Story Office Building

Friday Afternoon, March 16 in Kansas City: Block 111"
12:30 - 4:30 p.m. Spouses’ Event D—Trip to —Bartle Hall
Independence, Mo. 9:30 - Noon Choice of:
3:15 p.m. Exhibitor moveout begins Optional Event #4—Hard Hat Tour
3:00 - 3:45 p.m. General Session: T.R. Higgins Lecture of Block 111 (no charge)
(winner to be announced)— Optional Event #5—Tour of
Bartle Hall Fabrication Plant (no charge)
4:00 - 5:30 p.m. Technical Sessions—Bartle Hall Optional Event #6—Hard Hat
9R. Protecting Your Workers Bridge Tour (no charge)

Against Welding Fumes 1:00 - 4:00 p.m. Optional Event #7—Trip to Inde-
12R. Building Design pendence, Mo. (charge: $12) (Repeat of Spouses’
13R. Tubular Connections Event C, but does not include lunch.)
14R. Connection Design (For Program Detail, see the November-

Responsibility December issue of Modern Steel Construction, or

16R. Economical Framing Systems call AISC, 312-670-2400, for a copy of the pro-
18R. Fire Protection—Australian

Case Studies

gram and information on exhibits.)

See Page 64 for Registration Form; Page
68 for Hotel Reservations

The Software Solution
for Structural Engineers
-\ & Detailing Professionals

The most complete, integrated
for producing ing plans,
The Structural Designer The Steel Detailer
« Powerful application programs for framing & o Programs for detailing beams, columns, bracing
foundation plans, elevations, sections & details & anchor bolts
+ Produce full engineering design drawings ¢ Routines for erection & anchor bolt layout plans
o Comprehensive industry standard material « Steel databases for US, Canadian, British &
libraries for steel, concrete, masonry and timber European countries
e Bi-directional Analysis/Design interface o Complete control over drawing composition
o  Stick frame to 3D shape modeler e Bill of material weights calculated automatically
The Structural Designer and The Steel Detailer operatg inside AutoCAD®
é\\ and are available for personal computers and Sun™ workstations.

D.C.A. Engineering Software, Inc. ®

Puent aod T s Unifying the AEC World with a Single Source for Solutions 3nus ek ol
Autodest, Inc. P.O. Box 955, Henniker, NH 03242 (603) 428-3199 FAX (603)428-7901
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1990 Steel Construction Conference:

Technical Seminar Preview

Design Innovations Reduce Floor Weight

Substanﬁal weight reductions are
possible with new design sys-
tems according to the two papers
scheduled to be presented at a semi-
nar on floor serviceability and con-
structability.

“Innovative Light-Weight Floors
for Steel-Framed Buildings,” by
John R. Hillman and Thomas M.
Murray, both of the Virginia
Polytechnic Institute and State
University, presents several innova-
tive concepts that have excellent
potential as alternative light-weight
floor systems.

The concepts described in the
paper include: profiled deck/dry
board composite floors; precast con-
crete plank systems; concrete
filled/ fiber reinforced plastic deck;
a long-span  cold-formed
deck/composite concrete slab sys-
tem; and several variations of
modified steel bridge grid systems.
The advantages and disadvantages
of each system are discussed with
emphasis on serviceability criteria.

In addition to the conceptual in-
vestigation, full scale models were
constructed of two of the proposed
floor systems: a long-span cold-
formed deck with a 2" composite
concrete slab and a scaled down,
steel grid, bridge deck with a thin
concrete slab. Both prototypes are
30" x 30" single bay floor systems.

Serviceability Issues

“Innovative Floor Systems,” by
Roberto T. Leon of the Department
of Civil and Mineral Engineering at
the University of Minnesota in Min-
neapolis, addresses serviceability is-
sues, primarily short and long-term
deflections, for composite beam
floors designed to American
specifications. According to the

Roberto T. Leon

paper, the trend towards limit state
design codes for steel and com-
posite structures has resulted in an

emphasis of strength requirements
over serviceability requirements. As
a result, LRFD specifications can
produce substantial economies in
materials (10% to 15%) for LRFD-
designed composite beams over
ASD-designed beams.

However, because many of the
savings come from utilizing very
shallow sections over long spans,
the question is raised as to potential
serviceability problems. The paper
addresses these concerns and
describes the results of tests con-
ducted to determine the effects of:
cambering and shoring; creep and
shrinkage; and end restraint on
deflections of slender composite gir-
ders. The paper also offers recom-
mendations and guidance on how to
calculate deflections for composite
floors. O

Reducing Products
Liability Insurance Costs

hat factors cause increases in
insurance premiums and
what can be done to reduce
premiums? Several experts will par-
ticipate in a panel discussion to help
fabricators deal with “Products
Liability Insurance.”
Representatives from a major in-
surance company, a national
brokerage firm and a steel fabricator
will discuss how fabricators should
pursue insurance coverage to insure
the lowest prices. A question-and-
answer period will follow the
presentation.

Insurance purchasing is a major
businness decision and cannot be
taken to lightly. Regardless of firm
size, attendees will leave this ses-
sion with cost-saving tips easily im-
plemented in their business. The
session is designed to presenta com-
mon-sense approach to the topic of
purchasing products liability in-
surance.

The moderator of the panel is
Morris H. Caminer, AISC, and
speakers will include repre-
sentatives from the CNA Insurance
Co. and the Hiatt Agency, Inc. [

Modern Steel Construction / January-February 1990 / 67




1990 NATIONAL STEEL CONSTRUCTION CONFERENCE MARCH 13-17, 1990

HOTEL RESERVATION FORM

MAIL COMPLETED FORM DIRECTLY TO HOTEL SELECTED. RESERVATIONS MUST BE ACCOMPANIED BY ONE NIG
ROOM DEPOSIT: HOTELS ACCEPT DEPOSITS MADE BY CHECK OR BY AMERICAN EXPRESS, VISA, MASTERCARD, DI
ERS and DISCOVER. NOTE: Amenities will vary; you may wish to call individual hotels for information on complimentary breakfasts,
cocktails, etc., which are included in some rates. If reserving rooms by phone, advise hotel you are attending the AISC National Steel
Construction Conference.

Check (X) Hotel Selected and Circle Room Rate Under Room Type Selected:

Double/ Double/ Studio 1-Bdrm. 2-Bdrm.
Hotel Selection Single Double King/Queen Suite Suite Suite
(2 beds)
__Allis Plaza $79 $79 $79 N/A $260 $335
200 W. 12th St
Kansas City, MO 64105
Phone: 816/421-6800
—Radisson Suites 68 80 80 78" 88" N/A

106 W. 12th St.
Kansas City, MO 64105
Phone: 816/221-7000
—Embassy on the Park 62 74" 74 N/A 88" N/A
1214 Wyandotte
Kansas City, MO 64105
Pone: 816/471-1333
—_Americana Hotel 55 65 65 N/A N/A N/A
1301 Wynadotte
Kansas City, MO 64105
Phone: 816/221-8800

Special Requirements:

*Rate quoted is for single occupancy; if additional person
in room, add $12. Rates do not include room tax of 9%:%
**Limited Availability S— e o
N/A: None available Hote!
Hotels will honor and guarantee reservations received = R
by February 12, 1990, so mail this form promptly. - — m
Refunds will be made only when cancellations are Embassy
received at least 24 hours prior to scheduled arrival Howel Barney Allis Plaza
e
Foll
Radisson [tlalsgl yh‘:":,
Hotel LAZA
HOTEL
Please reserve the accommaodations indicated above for
Guest Name #Adults __________ #Children
OR sharing room (dividing bill) with:
Organization or company
Mailing Address
City State Zip
Phone Office ( ) Home ( )
Arrival Date Approx. Arrival Time Departure Date
{Check-in time at all hotels is 3:00 PM; check-out by noon.)
I enclose check for § ________ payable to Hotel selected OR
Please charge deposit to my Credit Card #
(Circle card used:) American Express VISA MasterCard Diners Discover Carte Blan.
Expiration Date Signature

(For information only, call Lona Babbington at AISC, Phone: 312/670-5432)
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Construction Claims Knowledge
Proves Important For Fabricators

Cnr\struction claims is a com-
plex process, but one which
can be simplified if the necessary
steps are taken. In “A Steel
Fabricator’s Recipe for Construc-
tion Claim Sausage,” David B. Rat-
terman of Goldberg & Simpson,
PSC
AISC, describes the “recipe”
successful claims process.

The needed steps range from
simply being more aware of con-
tractual language and obligations to
conducting an in-depth analysis to
determine what caused the problem
in the first place.

The paper also discusses various
resolution procedures, including

Advice for the
First-Line
Supervisor

Participatory
teaches supervisors and

managers to build cooperative
t.‘latiunshipb with employees. This
panel discussion, moderated by
Robert H. Woolf, Cives Steel Com-
pany, Roswell, GA
give managers the information they
need to implement such a program.
Dorman S. Conklin, Employee
Development Services, Jackson, MS,
will show managers how to nurture
the environment needed for
producing a quality product or ser-
vice. James E. Self, Cives Steel Co.,
will discuss employee motivation,
the legal restrictions a supervisor
must be aware of in managing to-
day’s workforce.

O

, is designed to |

the general counsel for the |
fora |

negotiation, arbitration and litiga-
tion. The paper forms the basis of a
scheduled panel discussion. The
moderator for the panel is Robert B.
Nelson, AFCO Steel, Little Rock,

800-331-3002

Custom squares and
shapes. Order squares from
12" to 24". Rectangles from
12" x 16" to 24" x 30"

Single lengths from 5’ to
40', spliced lengths to 60'.
A500 dimensions.

No minimum quantity.
Material grades ASTM A36
to A572-50. Contact Rick
Weitkemper.

Ark. The other participants are
James R. Jones, Havens Steel Co.,
Kansas City, and Frank Goldenberg,
Mantague-Betts Co., Inc., Lynch-

burg, Va. O

HIEE CATALOG
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Elastic Analysis Shows Its Practical Side

Se\'ura] new studies on frame
analysis using LRFD may have
substantial benefits for structural
practitioners.

“Application of Second-Order
Elastic Analysis in LRFD: Research
to Practice,” by D.W. White and L.F.
Hajjar of Purdue University, em-
phasizes the practical use of matrix

analysis approaches in a design of-
fice setting. The paper includes: one-
step strategies for obtaining second-
order elastic forces; live-load
reduction and use of second-order
elastic analysis; second-order elastic
analysis of large structural systems;
and representation of three-dimen-
sional leaner column effects.

Makes your angle fabricating process pmmahle.
= Compact—Two 75-Ton Presses and 70-Ton Shear all mounted on one

rigid frame

—Continuous feed eliminates drop-off sections
* Quick—New ANGLEMAX Il control simplifies setup programming and

operation

—Produces up to 320 3-hole clips/hour
« Powerful—Fabricates up to 6” x 6" x 1/2" A572 angle
—Punches holes up to 1-1/2" diameter
—Processes flat stock up to 6” x 1/2"
OPTION: Marking press and material handling for infeed/outfeed.

Talk to your local W.A. Whitney distributor. Call or write us at:

WAWHITNEY

W.A. Whitney Corp
650 Race Street, PO. Box 1206
= Rockford, lllinois 61105-1206

B15/964-6771 * Fax. 815/964-3175

See us at Booth #U )

“One Approach to Inelastic
Analysis and Design,” by Ronald D.
Ziemian, Gregory G. Deierlein and
William McGuire, all of Cornell
University, and White, describes
the development of an integrated
analysis and design system based in
an interactive graphics medium.

The paper presents a few of the
present and future possibilities for
inelastic analysis.

“An Inelastic Analysis and
Design System,” by Deierlein,
White and McGuire, outlines the in-
ternal features of computer
programs for the application of in-

| teractive computer graphics to the

| inelastic analysis and design of steel

structures. Included are brief
descriptions of the finite element
(beam-to-column) models used,
methods for modelling non-linear
geometric effects, methods for
modelling inelastic effects using
concentrated plasticity (plastic
hinge) formulation, schemes for ac-
counting for imperfections, residual
stresses, and variability of resistan-
ces, and non-linear analysis solu-
tion procedures.

“Studies in Inelastic Analysis
and Design” by Ziemian, White,
Deierlein and McGuire, takes the
topic of the previous paper one step
further and discusses: verification
of the computer programs; the in-
fluence of second order effects; dif-
ferences between two- and three-
dimensional behavior; and member
versus system behavior in limit
state design.

“ldeas on Inelastic Systems
Design,” by McGuire and Deierlein,
is intended to take stock of where
the structural engineering profes-
sion stands in the use of inelastic
design concepts and where it might
be going.

McGuire is panel moderator. [




Design Aids
For Standard
Details and
Connections

discussion of the new design

aids for pre-engineered web
bolted connections in buildings
from the AISC will be presented by
Cynthia Zahn, AISC. The new ver-
sion is similar to the 7th Edition for-
mat with values given for A36 and
A572 Gr. steel beams. For a specific
beam strength, bolt size and number
of horizontal bolt rows, three tables
are given and the allowable end
reaction is the lower of the three
resulting capacities.

Charles L.
Chambers

Also, Charles L. Chambers, direc-
tor, Region 3 Office of Structures,
FHWA, will present a paper on
“Economical Standard Specifica-
tions and Details for Bridges.” While
most state highway agencies have
developed standard specifications
and details for bridges, these may
vary widely from state to state.
Chambers will discuss a committee
effort currently underway to review
these variances and decide if
economies are possible through
regional standardization and dis-
cuss what effect these initial efforts
have had so far. O

Partially
Restrained
Connections

European and American
speakers are scheduled to dis-
cuss recent developments in the
theory and practice of Partially
Restrained Connections in LRFD.
R. Zandonini and P. Zanon of the
Department of Structural
Mechanics, University of Trento,
Italy, are presenting a paper called
“Beam Design in PR Braced Steel
Frames.” The paper presents the
main features of a method that al-
lows the limit state analysis of par-
tially end restrained beams. Also, a

Continued on page 72

JOBBER II

FEET-INCH-SIXTEENTHS ENGINEERING
CALCULATOR WITH DECIMAL & METRIC

“The calculator that does it all”

PEET P MR TS TS E it DB CALL U ATOR
WITH D IMAL AND ME TR

fL",JJLS JOBBER II*
E@iaEl T LI

mieal -1 1 1] -] | |
HOSmaEaooEm

It will save you time, money & costly mistakes.
If You Work With Dimensions—You Need

ACTUAL SIZE: 3%" x 5%" x %"
CALCULATOR THAT WORKS IN DIMENSIONS (FEET, INCHES & SIXTEENTHS)

® USED BY THOUSANDS OF DETAILERS AND FABRICATING SHOPS.

® EVEN YOUR FOREMEN, CREWLEADERS AND LAYOUT MEN WILL FIND IT TO BE ONE OF THE HANDIEST
TOOLS THEY EVER HAD.

® ERRORS OR MATH PROBLEMS CAN BE SOLVED IMMEDIATELY, INCLUDING TRIANGLES AND TRIG
SOLUTIONS.

e |t is the Best and Simplest to use of All Feet-Inch-Sixteenths Calculators.
@ |t is programmed to solve right triangles giving you the Bevel-Slope-Rise-Run at just the touch of a button.

® Jobber Il has the only patented 0-15 keyboard in the industry. | ¢gg 95 Pjus $3.00 Postage & Handling
® ALMOST ANYONE CAN BE A MATHEMATICAL GENIUS. MONEY BACK GUARANTEE

For more information or to order, call toll free 1-800-635-1339.

JOBBER INSTRUMENTS CO. TN CUSTOMERS CALL (615) 428-6517
PO. BOX 4112
SEVIERVILLE, TN 37864
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Fire Protection of Steel Frames Is
Advancing In Both The U.S. And Australia

In the design of fire protection for
steel buildings, there has been
much confusion in interpreting the
restraint provisions of ASTM E-119
and deciding which structural
members are restrained and which
are unrestrained. This issue is im-
portant because E-119 requires
greater amounts of fireproofing for
assemblies categorized as un-
restrained.

“Effect of Restraint Conditions
on Fire Endurance of Steel Framed
Construction”, by Robert H. Iding,
consultant, Wiss, Janney, Elstner
Associates, Emeryville, Calif., and
Boris Bresler, an affiliated consult-
ant with Wiss, Janney, Elstner,
proposes guidelines to aid desig-
ners of fireproofing for steel framed
buildings in identifying restrained
and unrestrained construction.

As a first step in providing quan-
titative guidelines for degree of
restraint, a series of analytical
studies using the nonlinear com-
puter program FASBUS II were
made. In particular, the perfor-
mance of steel beams and floor as-
semblies connected by single plate
“shear tab” framing connections
was compared to the performance
of restrained and unrestrained
specimens in a fire test. It was found
that only moderate amounts of rota-
tional restraint are needed for an
assembly to perform like a
restrained specimen in a fire test.

“Load Combinations for Build-
ings Exposed to Fires”, by Bruce El-
lingwood, Johns Hopkins Univer-
sity, and Ross B. Corotis, present an
improved methodology for deter-
mining loads and load combina-
tions for use in fire-resistant struc-
tural design. The basic
methodology is illustrated by deter-
mining load combinations involv-
ing fire and live loads for limit states

'

:

) g

Robert H. Iding

design and for use with the standard
ASTM E-119 fire test.

Initial results indicate that a
reduced nominal live load along
with the structural action due to fire
provides a load combination that is
risk-consistent with other currently
accepted load combinations.

“Design for Structural Fire En-
durance—Australian Case Studies”,
by K. H. Almand, AISI, and 1. D.
Bennetts and L.R. Thomas, both of
BHP Melbourne Research

Kathleen Almand

Laboratories, reviews the unique
design approaches adopted for
several recently completed high rise
buildings in Australia. The paper
illustrates the principles of fire
safety design and includes: load
combinations with fire; design for
real fire exposure; and composite
column behavior in fire. The accep-
tance of structural fire design proce-
dures in Australia and their poten-
tial in North America also is dis-

cussed. O

P.R. Connections, Cont.

limited series of examples of its use
in design practice are presented.
“Computer-Aided Design of
Steel Structures with Flexible Con-
nections,” by Gregory G. Deierlein,
Shang-Hsien Hsieh and Yi-Jiun
Shen, all of Cornell University,
describes the development and ap-
plication of a computer-aided
design system for including semi-

72 / Modern Steel Construction / January-February 1990

rigid connection behavior in the
analysis and design of two- and
three-dimensional buildings. The
system utilizes interactive com-
puter-graphics to provide a con-
venient means of defining nd char-
acterizing joint behavior for design.
Seminar moderator is Robert F.
Lorenz, AISC. O




Economical Use Of
Cambered Steel Beams

Jay W. Larson

Whilu the use of lighter, high-
strength steel beams span-
ning greater distances produces
more economical steel frames, it also
result in larger deflections to be ac-
commodated.

The overall economy and quality
of a steel-framed building depends
partially on the method used to com-
pensate for deflections of the beams
during the placement of the concrete
slab. Current practice ranges from
cambering or shoring beams to plac-
ing extra concrete above the
deflected beam. For many buildings,
cambering is the most cost effective
solution. And while it could also
result in the most level floor, some
misconceptions regarding camber-
ing still exist,

In “Economical Use of Cambered
Steel Beams,” authors Jay W. Larson,
P.E., and Robert K. Huzzard, P.E,,
both of the Bethlehem Steel Corp.,
offer guidelines to assist in evaluat-
ing the cost effectiveness of camber-
ing, correctly determining expected
beam deflections, understanding
mill camber tolerances and limits,
specifying camber properly, and
maintaining quality during con-

Robert K. Huzzard

struction. To illustrate, the authors
present several recent steel-framed
building projects as examples. In ad-
dition, field measured data is
presented to support the suggested
guidelines.

The fabricator’s viewpoint is
presented by Lawrence A. Kloiber,
L.L. LeJeune Co., Minneapolis. [J

Recruiting
Steel
Detailers

Onu of the key limiting factors
of a fabricator’s ability to ex-
pand and be successful is the
capacity to quickly produce ac-
curate shop drawings. Moderator
Terry Peshia, Garbe Iron Works,
Aurora, IL, and speakers Ken Volte,
Paxton-Vierling Steel Co., Omaha,
and Leonard Ross, L.N. Ross En-
gineering Co., Atlanta, discuss the
need for recruiting and training of
qualified detailers to help solve this
potential problem.

Modern Steel Construction

.
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Who are we ?

% 28 states

® Memberships available
A. Reqular membership
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-
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program

# Health insurance
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& Meetings in all areas of
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An Interactive Graphic
Program for Analysis and
Computer-Aided Design
of Steel Structures

GRAPHIC INTERFACE

= Menu-driven

« On-screen instruction

= Context sensitive help

* Quick generation of geometry

* On-screen drawing pad

« Generation of ANSI wind load

« Dead load and live load

« Moment releases

«» Selection from on-screen AISC tables

GRAPHIC DISPLAY OF RESULTS

* Load combinations

* Deformed shape

* Moment and shear diagrams

« Maximum member forces and stresses
» Code check data
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COMPUTER-AIDED DESIGN

= Easy to use design cycle

ANSI load combinations

= Lateral support conditions
AISC/ASD code check

» Program suggests alternate members

SEISMIC ANALYSIS

« Earthquake record library

* Frequencies and mode shapes

» Modal analysis with animation
of response

* Response spectrum analysis

« Equivalent static (UBC)

For a Brochure & Free Demo Disk Contact:
Prairie Technologies, Inc.
Urbana, Illinois 61801
Telephone: (217) 337-1586
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Steel Plate Shear Walls
Produce Substantial Savings

Steel savings on high-rise
buildings employing
steel plate shear walls rather
than moment-resistance
frames have been as great as
50%. And when the alterna-
tive is reinforced concrete,
steel offers reduced founda-
tion costs.

However, to date, almost
all steel plate shear walls are
designed ignoring the post
buckling strength of the plates. In
addition, an over designed steel
plate will result in overstressing the
columns in the event of a major
earthquake

“Design of Steel Plate Shear
Walls,” by Mohamed Elgaaly and
Vincent Caccese of the University of
Maine at Orono, describes the
results of extensive research work
on the seismic behavior of thin steel
plate shear walls and makes design
recommendations. These studies
have shown stable hysteresis loops
with no strength degradation and

Tubular Connections Design

he choice of joint types and

specific joint details have a sig-
nificant effect on structures, espe-
cially for those designed with
square or rectangular structural
steel tubing. “Box-Tube Connec-
tions; Choices of Joint Details and
Their Influence on Cost,” by |]. W.
Post of J. W. Post & Associates,
presents a matrix of choices with
regard to the available connection
geometry and joint details of box
tubing,

The paper, which is aimed at ar-
chitects, designers, detailers and
fabricators, includes information
on: pipe versus square or rectan-
gular tubing; matched versus

January-February 1990

Mohamed Elgaaly

/

Vincent Caccese

high energy absorbing capabilities.

The research work includes test-
ing of 10 quarter-scale models of
three stories single-bay shear wall to
2% drift. Analytical models also
were developed to predict the be-
havior of thin steel plate shear walls
under cyclic loading, and studies
were made to extend the ex-
perimental data base.

D. Stanton Korista, a partner with
Skidmore, Owings & Merrill,
Chicago, will present a paper titled:
“Interaction of Cladding and Steel
Frame.”

stepped box connections; gapped
versus overlapping branch mem-
bers; and the selection of joint
details (i.e. complete joint penetra-
tion groove welds, partial joint
penetration groove welds, or fillet
welded connections).

In a companion discussion,
Frederick ]. Palmer, director and
consulting engineer for the newly
formed American Institute for Hol-
low Structural Sections, will review
the current state of tubular member
design, design criteria, manufacture
and typical applications. In addi-
tion, he is scheduled to present an
update on his associations activities
and goals. O




Composite Joists Help Bring
Project In Under Budget

Lung span composite joists have
great potential for use as a
lightweight steel alternative in long
span applications, especially in
commercial construction where
large column-free areas are desired
by many owners.

“Long-Span Composite Joists,”
by Kurt D. Swensson, Ph.D., P.E., of
Stanley D. Lindsey and Associates
in Nashville, outlines the design
and construction of the Sovran Bank
Building in Knoxville, Tenn. The
building is a six-story precast
municipal parking structure with
an eight-story office building above.
It was originally designed as a cast-
in-place concrete structure, but the
design came in over budget. Switch-
ing to composite joists in a steel al-
ternative for the office building
brought the projectin under budget,
however.

This paper describes the special
aspects of the design, specifications
and construction of the system

In another paper, “Tests of Two
38’ Span Composite Trusses,” D. |.
Laurie Kennedy, Ph.D., of the Civil
Engineering department at the
University of Alberta, Edmonton,
Canada, gives test results and
makes design recommendations for
the use of light steel trusses.

Relatively light steel trusses ac-
ting compositely with concrete slabs
cast on wide-rib profile steel deck
can provide an economical system
for long span floors. Fabrication is
further simplified when double
angle web members are welded
directly to either side of rectangular
hollow structural section top and
bottom chords.

This paper describes shrinkage
and destructive tests performed on
two essentially identical composite
trusses designed on the premise that

he internal couple is developed

solely by the bottom chord in ten-
sion and the concrete slab in com-
pression. O

Economical
Bridge Design

Timing is always critical on in-
frastructure projects, and this semi-
nar presents papers on two bridge
projects that both finished ahead of
schedule.

Two alternatives for the three
level interchange for 1-95/1595 in Ft.
Lauderdale, FL, were considered:
Steel and Concrete. Bogdan O. Kuz-
manovic, P.E., vice president and
director of special projects for Beis-
wenger, Hoch and Associates, Inc.,
North Miami Beach, describes the
structure and why steel was chosen.
Construction is nearly complete and
is several months ahead of the
contract’s closing date.

Another interesting project was
the dual 4,223' bridges that carry
Virginia Route 150 over the James
River, the Kanawaha Canal and rail-
road tracks of CSX Transportation.
Three members of the project design
team from Hayes, Seay, Mattern &
Mattern, Inc., Roanoke, VA, (Steven
J. Chapin, P.E., James L. Fowler,
P.E., and Robert H. White, P.E.)
present a paper focusing on the
bridge superstructure, which con-
sists of a 9.5" reinforced concrete
deck supported by four lines of
A572, Grade 50 steel-plate girders.
Also discussed are various con-
struction and steel fabrication
methods that were used to facilitate
the project schedule. This bridge
structure was opened to traffic in
December, 1989, a full six months
ahead of schedule. O
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Exhibitor Products

Design Data

‘ reater speed, support for
higher resolution graphics

Associated Industrial Technologies Corp. and more powerful computers,
Cnnlvm{mr.\r_\' architecture and design is once again calling on and new features providing in- .
curved structural steel for its grace, beauty and design flexibility. creased flexibility and speed are
But unlike pre-turn-of-the-century cast iron, which was created in the the hallmarks of the SDS/
intense heat of a blacksmith's forge, today’s curved structural steel is Detailing Module Version :l_ﬂ
created using induction bending by such firms as Associated Industrial from Design Data. The software,
Technologies Co. (formerly Associated Piping and Engineering Co.) designed to be run on newer
Induction bending, such as was used on the architectural steel for the Model 332, 340, 360 and 370
recently renovated American Airlines terminal at Chicago’s O'Hare Hewlett Packard computers, sup-
International Airport, offers a number of advantages over other techni- ports higher-resolution graphics.
ques, including: exceptional dimensional stability; nnpruu d accuracy; See Design Data at Booth | or for
and improved process control. See AITC at Booth 215 or for more more information, write: Design
information, write AITC, 851 S. Freeport Industrial Parkway, Clearfield, Data, 1033 O St., Suite 324, Lin-
UT 84015-4209 (800) 453-2170. coln, NB 68508 (402) 476-8278.

D.C.A. Engineering Software, Inc.

Tln' Steel Detailer, D.C.A.s latest introduction, is an ad-

vanced drawing production system that operates inside
AutoCAD for the steel detailer. The program, which supports
both metric and imperial units, produces complete shop
fabrication drawings of beams, columns, bracing and anchor
bolts. It also creates erection plans, elevations and anchor bolt
setting plans. Standard steel data bases for American,
Canadian, British and European countries prov ide intelligent
detailing systems inside AutoCAD. Included in the system are
interactive bill of material programs, with weight calculations
as well as field bolt and project summary reports. For more
information, write: D.C.A. Engineering Software, Inc., P.O
Box 955, Henniker, NH 03242 (603) 428-3199.
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EGYPT Structural Steel
Processing Corp.

he firm, which supplies cut,

drilled, and coped beams
and subcontracts fabrication ser-
vices to structural fabricators will
conduct a Product Service
Workshop on Wednesday,
March 14 at the conference prior
to the Welcome cocktail party.
The product workshop will ad-
vise fabricators how to increase
productivity and profitability
utilizing cut, drilled and coped
beams. In addition, the firm’s
recent expansion of its facilities
and new processing service
capabilities will be introduced.
See EGYPT at Booth 102 or for
more information, write: EGYPT,
480 Osterloh Road, Minter, OH
45865 (419) 628-3893.

he Lincoln Electric Co.

uestions about structural

design and innovative
ways to reduce welding costs
without any additional capital
expenditures will be answered
by Lincoln representatives at the
National Steel Construction Con-

| ference. The firm’s design en-

gineers will be available to dis-
cuss how Lincoln Innershield
self-shielded FCAW welding
electrodes can be used on any
outside or inside application; the
advantage of Lincoln Outshield
gas-shielded FCAW welding
electrode for shop fabricating;
and Lincoln’s complete line of

submerged arc fluxes and |
electrodes for SAW welding of

carbon, low alloy, and higher
strength steels. See Lincoln at
Booth 207 or for more informa-
tion write: The Lincoln Electric
Co., 22801 St. Clair Ave.,
Cleveland, Ohio 44117-1199

. (216) 481-8100.

YOUR SOL-SOLUTION!

and IDC now offer the SOlbOume
Computer

Steel-Pac Turnkey
solution to Structural
Steel Detailing.

e Steel-Pac is a unique Arris based system which
can be tailor fitted to your company’s needs.

e Operates on either Solbourne (Sun platform),
Sun or ’386 computers using SCO Xenix & Arris.

e Hardware and software are offered in one pack-
age customized to your operations.

e See us at Booth 217 at the 1990 National Steel
Construction Conference.

User Friendly Computers
2454 30th St. Boulder, CO 80301 (303) 444-0770

-_-.
.
. * o . @ . B & LW .
. . - 2 & g .
. .
* » . 3

QUALITY STEEL ABRASIVES
- QUALITY-SERVICE - "

" .

Quallty Customer o
.Service

From fast delwery
lhrough our national .

. distributor network to a
technical staff ready to .
.assist you in proper + * -
specifying, problem- ; *
_solving, on-site inspec-
tion and in-plam in-
struction, we're ready *

" to get your |0b done
rlght . h

'. Economlcal Blast
- . Cleaning °

* A half century of sk||| -
and experience in’
1. e .+ . “creating steel shot and .
* % ++a .= - grit with the chemistry,
* ", + « . microstructure, size - .
“and hardness to get
+» " your blast cleaning
-« done both economically
:.7 .« and efficiently. |

: -',To dISCUSS yOur pro;ect or tor pncmg call or FAX.*

NATIUNM METAL
- ABRASIVE, INC."

F'D Box 158 » 142 Auble St. *.
W‘adswﬂrth OH 44281 -

* (216) 334-1566 -« " *
FAX (2t6]3341456 !
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LOHR Structural Fasteners
he firm has recently opened a new world class domestic
manufacturing plant to produce high-strength fasteners
(A325 & A490). LOHR's product line includes tension con-
trol, hex head and 2H nuts. See LOHR at Booth M or for more
information, write: LOHR Structural Fasteners, P.O. Box
1387, Humble, TX 77347 (713) 821-3509.

. Nucor Fastener
Mi-Jack Products ; :
L el et k=T I he company’s products include grade 2, 5 and 8 hex
SIS ORI D06 IOEUIMVORPOG 1L T It head cap screws and A325 and A490 structural bolts

modal Industry for more than 20 years and
is responsible for more than 500 pieces of con-
tainer handling equipment. Pictured is a
Travelift. Travelift capacity ranges from 5 to 325
tons, and dimensions are customized to in-
dividual users specifications. New, remanufac-
tured and used equipment is available for both
purchase and rental. See Mi-Jack products at
Booth 136 or for more information, write; Mi-
Jack Products, 3111 W. 167th St., Hazel Crest, IL

and nuts. Nucor makes cold-formed products in diameters
from 1/4" through 11/4" and lengths from 1/2" through 10"
In addition, Nucor produces hot-forged bolts in diameters
from 3/4" through 21/2" in lengths up to 22". Due to
automated operations, extensive use of robotics and
employee pay incentives, the company claims to have met
its goal of being the lowest cost manufacturer of standard
commercial fasteners in the industry. For more information,
write: Nucor Fastener, P.O. Box 6100, St. Joe, IN 46785 (219)

60429 (312) 596-7461. S7-5611.
r @
> IT 18 FUN TO
Y DESIGN STEEL
$ CONNECTIONS
USING
4\ DESCON
\&‘ AN EASY TO USE SOFTWARE PACKAGE
FOR YOUR PC
25 TYPES OF BEAM TO COLUMN
SIugger CONNECTIONS, BEAM SPLICES AND
NG W9 150, BEAM TO GIRDER CONNECTIONS
Model JM-100 Slugger® weighing only 24 pounds will cut M&%EETC%.“%%%%%%';S
up to 1" Inch diameter holes in carbon steel one inch BOLTED AND WELDED
thick in seconds. This is possible only because the JM-
o B ol e cas oo S0 vt ooy 05 EXTENSIVE DATA BASE OF SHAPES,
periphery of the hole thus requiring minimal torque and SlyEACTIEi%l:LTmEORU?EESMAgP?TS
thrust. The JM-100 is also heavy duty enough 1o convert INCLUDED
Into @ magnetic drill press accepting twist drills up to a half
inch in diameter. The rugged cast aluminum frame and .
compact 16 inch overall height is ideal for steel fabricators FOR INFORMATION CALL OR WRITE TO:
who have holes to cut in hard lo get at places.
OMNITECH ASSOCIATES
P.O. BOX 7581
Jancy Engineering Co. “Wm
4616 Kimmel Drive » P. O. Box 3098 .
Davenport, lowa 52808 '
Phone 319-326-6251 « Fax 319-326-0949 + Telex 439002
[ ol L]
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Peddinghaus Corporation

Thc ABCM 1000 4-C applies the latest in CNC technology to efficient-

ly burn structural shapes, which results in a dramatic reduction in
man-hours per ton for the structural steel fabricator. The ABCM 1000
4-C uses a series of probe mechanisms to determine the exact flange and
web location for exacting cuts. In addition to such standard burn shapes
as copes, blocks and notches, the ABCM has the capability for flange
weld preparation as well as cut-to-length, beam splitting, haunch and
castellation. The firm will also display its CNC Anglemaster product line
and the Fabripunch (pictured above) 1154-30 CNC Detail Punch. See
Peddinghaus at Booth N or for more information, write: Peddinghaus
Corp., 300 N. Washington Ave., Bradley, IL 60915 (815) 937-3800.

Pangborn Corporation

he firm, which is the world

leader in surface finishing
and blasting cleaning for the
basic and fabricated steel in-
dustry, will display models
showing structural and plate
descaling machines. Also, a
video showing actual operating
equipment cleaning a variety of
products will be available.
Brochures and product data
sheets describe the variety of
steel descaling systems
Pangborn can provide, See
Pangborn at Booth P or for more
information, write: Pangborn
Corp., P.O. Box 380, Hagerstown,
MD 21741-0380 (301) 739-3500.

The Rawls Company

Thih firm specializes in finan-

cial advice for family-owned
businesses. In addition to exhibit-
ing, the company will present a
seminar on succession planning
for family-owned businesses.
Other areas of expertise include:
estate planning and tax financ-
ing, business structuring, execu-
tive benefits and retirement
plans, group employee benefits,
investment brokerage and life in-
surance brokerage. See The
Rawls Company at Booth 212 or
for more information, write: The
Rawls Company, 111 North
Orange Ave., Suite 1075, Orlan-
do, FL 32801-2316 (305) 839-3075.

The Best Se"mg
Civil/Structural Program
Since 1987

® 2D/3D Frame  Truss | Plate  Shell

® Static | P-Delta | Dynamic ' RSA Analyss

* Capable of 1000's of joints and 100y of load cases
® Interacuve geometry, deflecnon, mode thape, plots
* Interactive shear and moment dagram plots

® AISC Library mehuded

® interactive graphec meny driven design

o Continuous beam, section properties, frequency
calcutations

® AISC code check and sining

® ACI column, beam lnohﬂ-l.g design

* Desgn details can be output 1o AUTOCAD

* Excellent in report presentations

GUARANTEE

M-STRUDL & superior in productinty and power
it has extremely flexible input output options and
wpports most PC XT AT P51 hardware
“JOIN THE WINNING TEAM"
Ask for a brochure today!
m PO. Box 7126
« Fremont, CA 94536-7326
(415) 795-0509

Get on top of it with
GRATE-FAST

— the galvanized system for
fastening grating to structural
steel without damage to
galvanized surraces

® Nodrllling Q
©® No welding £
® Top side application ' -

S \‘-.
@ Easily removed for refit -
Call B00-327-6719 or G‘H 235 5.«34 P

m'f“tﬂ( 20 Walnut St Suite 101

Wellesley Hills, MA 02181 Fax. 617-431-7940
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ECOM SES™
Structural Expert Series

+ Written by Practicing
Engineers

+ Over 1,700 Installations

+ 15 Years Experience

2D Frame Analysis
3D Frame Analysis
Steel Design (ASD and LRFD)|
Concrete Design
Special Programs
CAD Utilities

For a FREE Demo set
call 414-354-0243

ECOM Associates, Inc.
8634 W. Brown Deer Rd.
Milwaukee, WI 53224

LRFDCOMP
COMPOSITE BEAM DESIGN
PROGRAM USING LRFD
(CALL TODAY FOR DEMO DISK)

+ Selects beam size

* Determines stud requirements
» Determines stud layout

» Computes deflections

» Comprehensive manual with
examples

* Fast, efficient operation
+ Construction phase and final

design
+ IBM PC/AT/XT/PS2 and
compatibles
- T T 3 3 e

LRFDCOMEP

PRECISION PROGRAMMING
P.0. BOX 3731
MINNEAPOLIS, MN 55403
(612) 936-4031

'NATIONAL STEEL CONSTRUCTION CONFERENCE
P e e

Tnemec Company, Inc.
Fnr an extended painting

season or fast steel fabricat-
ing shop turnaround, the
Tnemec Co. announces a new
low-temperature cure epoxy sys-
tem. Tneme-Fasprime and
Tneme-Fascure will cure at am-
bient temperatures as low as 35°

F. Both can be recoated quickly in |

normal temperatures. At 65° F

they can be recoated in just five |

to six hours, and at 75" F and
above, the substrate can be
recoated within three hours. The
new fast-cure epoxy coatings are
abrasion-and moisture-resistant,
making them ideally suited for
structural steel, tank exteriors
and equipment. See Tnemec at
Booth 148 or for more informa-
tion, write: Tnemec, P.O. Box
411749, Kansas City, MO 64141
(816) 483-3400.

Structural Software Co.

epresentatives from this

firm will be demonstrating
a totally integrated system, in-

| cluding the release of FabriCad

II, the automated detailing sys-
tem, as well as the new Material
Allocation System. Each of Struc-
tural Software’s programs,
which are used by more than 350
fabricators, has undergone major
changes since last year’s con-
ference. See Structural Software
at Booth F, or for more informa-
tion, write: Structural Software

| Co., 5012 Plantation Road N.E.,

P.O. Box 19220, Roanoke,
24019-1022 (703) 362-9118.

VA
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Vernon Tool Company |

he company is best known |

for the automated pipe cut- |
' hng machines it has manufac- |
tured for more than 40 years and
its line of automated pipe cutters
and beam profilers manufac-
tured since the early 1980s. Last
year, Vernon provided the first
automated beam profiling
machines of their type ever in-
stalled in Europe. The profilers |
burn all shapes in H-beam, chan-
nel, flat stock, and rectangular |
tubing. See Vernon at Booth 145 |
or for more information, write: |
Vernon Tool Co., 503 Jones Road, |
Oceanside, CA 92054.

Other Exhibitors
Amer. Welding Institute . .202
| Amer. Welding Society . . .103
| Armstrong Blum Manuf. . 218
| AISC Marketing, Inc. . . . .132
[ Cleveland ToolCo. . . .. .. 101
Cold Saws of America . . . .213
Dogwood Technologies . . . .G
Franklin Manufacturing
Geometric Data Flow . 139-141
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Mountain Enterprises . . . . . E
Nat. Inst. of Steel Detailing .112
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Research Council on Struct.
Connections . ....... 133
St. Louis Screw & Bolt . . . .113
Silver Collar Systems 201
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TradeARBBD . 120 v et %
J&EMTorner . o - ol e 143
User Friendly Computers . .217
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W.A.Whitney ........ U
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Kaltenbach
he world’s largest manufacturer of circular old sawing machines
has introduced two models to its line of structural circular cold

saws. The all new

HDM-1000 and HDM-1400 structural saws are

designed for use in a “tandem system” with Kaltenbach's structural
CNC drill. Features include a travelling saw arm and fixed datum fence
to include maximum capacity of cutting range. See Kaltenbach at Booth
144 or for more information, write: Kaltenbach, Inc., P.O. Box 1629, 6775
Inwood Dr., Columbus, IN 47202 (812) 342-4471

ogwood Technologies
o achieve the same tech-

nological superiority com-
mon to the high-tech leaders in
the fields of aerospace and com-
munications, the steel industry is
moving away from MS-DOS sys-
tems in favor of Technical En-
gineering Workstations
powered by UNIX. Dogwood
Technologies’ system is avail-
able in cost effective modules to
form a single integrated system
supported by a single dedicated
vendor. In addition, PDS Detail-
ing Systems provide the user
with the diversity to meet the
needs of a demanding detailing
environment. See Dogwood
Technologies at Booth G, or for
more information, write: Dog-
wood Technologies, P.O. Box
52831, Knoxville, TN 37950-9928
(615) 523-5634.

TradeARBED

Hiamr Steel, a new genera-
tion of rolled beams and
column shapes for economical
construction, have been intro-
duced by TradeARBED. To
achieve this, the company has
developed a revolutionary new
“QST" process in line after the
last rolling pass. According to the
manufacturer, this new develop-
ment, which features a highly
weldable, high-strength steel
with up to 65 ksi, improves both
the performance and cost effec-
tiveness of steel products. Histar
features a trend-setting combina-
tion of mechanical, chemical, and
technological properties con-
sidered incompatible up to now.
See TradeARBED at Booth C, or
for more information, write:
TradeARBED, 825 3rd Ave., New

York, NY 10022 (212) 486-9890.

Modern Steel Construction

= Graphical Modeling

® Finite Element Analysis & Design

® Heat Transfer (Thermal)

® Kinematics & Dvnamics ( Mechanism )
o Structural Design ( AISC)

® Spring Design ( ASME )

® Available on all PCs and Macs

MCAE, Inc.

Tel 1-800/494-6223 ® FAX 1-317 /4657 166

Rapid Interactive Structural Analysis |

» Spreadshee! inpul A——p—

» Steel mn ol Bl ‘-- 1 |
* Shear walls i '
* P-gelta effects D Bn e mma ‘
« UBC 88 lateral J1 e "‘ ¢l

force calc's } A ‘
* Fasl graphics g . — |

Here's what our users are saying:

“'We looked af 20 + Irame analysis programs and
RISA-2D had the best combination of features, ease
of use and price. RISA-20D isn't the only program we |
have, but it's the only one we use "
— Ed Tnece ‘
Jose | Guerra, Inc
Austin, Texas

“You have produced an excellent and very usefu
product Qur compliments fo the chel!
— Milton Alpern, P.E
Alpern and Soifer Consulting Engmeers
Belimore, New York

This s the '1-2-3' of engineering programs. '
— Mark Jokerst
Forel/Elsesser Engineers, Inc
San Francisco, California

| e ‘
- For a FREE Demo, call: 1 (800) 332-7472

7900 Sky Park Circle, Suite 106
innne CA 92714

RSA
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EPIC
LONG-SPAN DECKS

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

OUR SERVICE WILL SAVE YOU TIME & MONEY  Mcnutecturing Pants

Epic has these profiles available for shipment  m Chicago. il
on an A.S.A.P. Basis! m Lakeland, Fla.

Your order will be processed in One Week S

in most cases. Ask about our A.S.A.P. Service. Elc
...,c:II (412) 351-3913 today for price and = Rl

delivery information and for product advice | . 1 oot Avenue. Rankin. PA 15104

on all types of Form Decks, Composite PHONE: 412/351-3913

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




TECHNICAL ASSISTANCE
IN STEEL DESIGN

Now, for the first time, technical assistance is available to demonstrate the best way to
frame your building or bridge. Let the newly-created company, AISC Marketing, Inc. help
you develop the most efficient, lowest-cost steel frame for your project. Experts in steel
fabrication, design and erection are ready to help you. They can provide preliminary
designs, advice on cost and details, information on the latest construction methods using
structural steel.

__@” l: MARKETING, INC.

650 Smithfield Street, Suite 750, Pittsburgh, PA 15222-3907 Telephone (412) 394-3700




