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DECK DESIGN DATA SHEET
UNITED STEEL DECK, INC. °> 5>

MAXIMUM FLOOR DECK CANTILEVERS

FOR UNITED STEEL DECK, INC.

BEARING WIDTHI
REINFORCING STEEL FOR NEGATIVE BENDING
SEE NOTE 3. (SEE DECK DESIGN DATA SHEET #5)

gy ———aprp—————y — pe—r
b ey oD (O U3l Lo UL DTl i\ o2 (g L
L) - o .

DECK

NOTES:

1.) ALLOWABLE BENDING STRESS OF 20 KSI WITH LOADING
OF CONCRETE + DECK + 20 PSF OR CONCRETE + DECK
+ 150 LB. CONCENTRATED LOAD, WHICHEVER IS WORSE.

2) ALLOWABLE DEFLECTION OF FREE EDGE (BASED ON
FIXED END CANTILEVER) OF 1/120 OF CANTILEVER SPAN
UNDER LOADING OF CONCRETE + DECK.

3.) BEARING WIDTH OF 3%2* ASSUMED FOR WEB CRIPPLING
CHECK — CONCRETE + DECK + 20 PSF OVER CANTI-
LEVER AND ADJACENT SPAN: IF WIDTH IS LESS THAN 32",
CHECK WITH SUMMIT, NEW JERSEY OFFICE.

4.) CALL NICHOLAS J. BOURAS, INC. ANYTIME YOU NEED
DECK INFORMATION.,
FLOOR DECK CANTILEVERS
NORMAL WEIGHT CONCRETE (150 PCF)
UNITED STEEL DECK, INC. DECK PROFILE
15 IN B-LOK 1.5 IN LOK-FLOOR 20 IN LOK-FLOOR 3.0 IN LOK-FLOOR
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BUY YOURSELF
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THE ONLY THING
LEFT TO CALCULATE
IS YOUR SAVINGS

The Estimating Program from Structural Software. An accurate bid
can mean the difference between a healthy profit and an unwelcome
surprise. Qur Estimating program correctly prices all the items that go
into a job, from the mill to the warehouse, What's more, it reflects the
actual cost of labor at your shop. Almost all of the pricing levels and
labor codes can be changed to suit your needs. In fact, Estimating’s
flexibility makes it the best estimating program on the market today.

Written by steel fabricators, Estimating is easy to use. You're able
to bid more jobs using the same personnel. And because Estimating is
designed for IBM computers ;md, compatibles, no special training is
necessary.

In these days of declining profit margins, Estimating gives you
the accuracy you need to stay competitive. Call or write today for more
information on Estimating and other Structural Software programs
including:

» FabriCAD Il - Detail faster with more accuracy
= Inventory Control, Production Control and Purchase Order — Material

Allocation programs that link
purchasing with production to cut
waste and boost profits. Structural
Software Company, 5012

Plantation Road, PO. Box
CTURAL SOFTWARE Co.

19220, Roanoke, VA 24019, STR
(R00) 776-9118 ETW
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This month's issue of Modern Steel 32
Construction examines the state-of-the-art in

tall building design. The story behind the

newest generation of skyscrapers begins on

page 11.
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SKYSCRAPERS

MEGA-STRUCTURE

The next generation of supertall buildings will be
characterized by: lightness, resulting in reduced massing;
more slender structural forms, which results in reduced
stiffness; and reduced natural damping

ROCKETING TO NEW HEIGHTS
Eli Attia’s proposal for the old Coliseum site in New York
City would have produced the world’s tallest building

LOOKING DOWN AT THE SEARS TOWER
A 1,486°-high observation deck in the Miglin-Beitler Tower
will enable visitors to look down at the 1,454 Sears Tower .

COMPOSITE DESIGN CREATES SLENDER
STRUCTURE

A 794'-tall building features cut-out corners gradually
tapering in to create a more elegant structure
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for econo

Once again, ARBED leads the
Industry by featuring a trendsetling
combination of mechanical,
chemical and technological

. properties

| c‘élﬂ
steel construction.

TRADE MAIRIBIED ...

~ * HIGH YIELD STRENGTHS (up to

65 KSI) - aven for uitra-heavy
sections.

» OUTSTANDING TOUGHNESS
PROPERTIES.

« EXTREMELY LOW CARBON
EQUIVALENT — ensures excel
lent weldability

A NEW PROCESS... OST.

The secret |s In ARBED's revolu
tionary new In-line QST process,

OTHER RECENT ARBED
INNOVATIONS:

ARBED-ROLLED 40", 44", and
“TAILOR-MADE" (WTM) series —
tamous for high section moduli,
great lateral buckling resistance,
and big savings In fabrication
costs and weights. These products
are also avallable in the naw
HISTAR quality as is our standard
WF series 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)
486-9800, FAX 212-355-2158/2421.
In Canada: TradeARBED Canada,
Inc., 3340 Mainway, Burlington,
Ontario, Canada LTM 1AT7

(416) 335-5710, FAX 416-335-1292
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EDITORIAL

sz Criticizing Steel

t's rare to attend an AISC conference and listen to a speaker begin his

talk by criticizing the Institute and the steel industry. But that’s what

Peter L. Yanev, president of EQE Engineering, did. And quite frankly, he
has a good point.

“The steel industry has done a terrible job of promoting steel for
earthquake design,” Yanev stated.

EQE and Yanev have investigated more than 30 earthquakes during the
past 20 years, His talk at the National Steel Construction Conference
focused on buildings that have survived earthquakes—and those that
haven’t. He showed slide after slide of collapsed REINFORCED concrete
structures. And he showed adjacent steel buildings—built during the same
time, to the same codes—that survived with essentially no damage.

One of his favorite pictures was taken in Japan, and showed a partially
collapsed reinforced concrete structure. It was only partially collapsed
because it was leaning against a neighboring UNDAMAGED steel building.

“The Japanese have done a much better job of understanding that steel
will always outperform concrete in an earthquake,” Yanev said. “They have .
a more long-term outlook and realize that first cost is only one
consideration. A building has to be judged by life cycle costs as well, and
that includes what will happen in an earthquake.”

And, Yanev continued, it is essential for building owners to remember
the giant business costs in shutting an operation for days—or even months.
Yes, concrete buildings can sometimes be repaired. But, as was the case
with a building in Whittier, CA, the repair process can leave a building
unusable for nine months.

And more often, concrete buildings—even if they avoid collapse—must
be demolished. During his talk, Yanev showed slides of a ductile reinforced
concrete hospital in Chile that exceeds the current California seismic code
by 50%. Yes, it stayed up during an earthquake, but had to be torn down
immediately afterward—a tremendous waste of money in an impoverished
country.

“If you want to go beyond code without paying for it, go steel. What is
the only building designed for Zone 2 that can survive a Zone 4
earthquake? Steel. The typical steel midwestern and eastern structures are
the only ones that will handle the expected New Madrid earthquake. I'd
rather be in an old steel building during an earthquake than in quite a few
newer concrete structures,” Yanev stated.

He concluded his talk with a very specific recommendation: “Design
with steel and make it stiffer than the code requires.”

It sounds like awfully good advice. SM
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Our Galvanized Nuts,Bolts And Washers
Are NotYourAverage Run Of The Mill.

At .‘\'.1\'- r IZI‘*T(‘I'I(’I' Our nuts, i\. liih .l,"ni '.\;tkl'u't‘\ are
not only mechanically galvanized, they also meet the
woughest standards anywhere. As a result, you get
maximum corrosion protection, excellent uniformity
.II'ui no i‘l\'\fI'l T l'!l'l]' 11'1TIit'IIlt‘T1I or -.lt‘lt'!l'l[\'rll 14
Fact is, our Prc xducts meet or exceed ASTM-B-6Y5,
AASHTO M298 and MIL-C-81562 requirements,
and our nuts are coated with a blue dved lubricant

o meet ASTM, FHWA and state DOT standards for

optimal torque and tension. What's more, we manu
facture our s and bolts in the same facilix so you know
hey ll give you a compauble fit

i NEaEes

=
1at are way above average. You get superior

en you add up all these ady you get

i
CrTormance that saves you ome and

* 10b and ensures qu g after the

job is done. And on top of all this, we can test for your
special requirements, we guarantee traceability, and
our prices are competitive with hot-dipped galvanized
products. Even better, all the steel used in our bolts
and nuts comes from Nucor Steel and other domestic
steel mills. Which is one more reason they re not your
average run of the mull

\ ) Illh_i OUt more .1|['\ WL OUT ;l!u' ot '-,:.l:'\.ll' ed
products including A 325 structt

id F436 washers. We maintain an inventory

Of popular sizes tor immediate delivery

Call 3004556826, FAX 219/337

Nucor }‘.I'-l'L'.','\". [‘\. \E:‘-"-. 6100, St

hex nut




STEEL NEWS

Steel Industry
Capitalizes On
Recycling

ewspapers in Chicago re-

cently reported that 5,000

tons of scrap steel from the
demolition of old Comiskey Park
are being recycled into new wide
flange sections. While the media
acted as though recycling steel was
unusual, in fact it is commonplace
to the point that almost all old steel
in this country finds its way back
to a mill. And a conservative esti-
mate states that more than 60% of
the 5 million tons of structural steel
produced annually in this country
comes from recycled material.

as does Lukens Steel, Chaparral
Steel and Northwestern Steel and
Wire Co.—which means essen-
tially all of the structural product
produced by these companies is
from recycled scrap. USS, a divi-
sion of USX Corp., produces
nearly 500,000 tons of structural
shapes in an electric arc furnace,
though it uses a basic oxygen fur-
nace for its plate steel. And even
its basic oxygen furnace uses about
25% scrap metal. Bethlehem Steel
Co. produces its structural steel in
a basic oxygen furnace and reports

The steel from old Comiskey Park is being recycled into new wide flange sections,

Nucor/Yamato Steel Co., which
is recycling the Comiskey steel in
its Blytheville, AR, plant, essen-
tially produces all of its steel from
scrap metal. “In our Blytheville
plant alone, we use 1.3 million tons
of scrap,” said Bob Johns, a sales
manager at Nucor/Yamato.

Nucor/Yamato produces struc-
tural steel in an electric arc furnace,
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that approximately 30% of its
input is recycled scrap steel.
“When a building is torn down,
the steel is reused,” explained John
Risser, USS" manager of recycling,
tin mill products. “Can scrap is an-
other good cost of low-cost scrap.”
So-called “tin cans”, which ac-
tually only contain 4 Ibs. of tin per
ton of cans, are actually composed

of very high quality steel. Likewise,
old automobiles and household ap-
pliances are considered excellent
sources of scrap metal for steel pro-
duction.

“Electric furnaces are a good
way of cleaning up the landscape,”
Johns reported. “The increased em-
phasis by municipalities on recycl-
ing has been a boon for the steel in-
dustry.”

According to the Steel Can Re-
cycling Institute, the steel industry
(including both structural products
and other steel goods such as appli-
ance manufacturers and can mak-
ers) is the single largest recycler in
America. The steel industry con-
sumes two times the amount of re-
cycled material of all other indus-
tries combined—double that of
paper, non-ferrous metals (alumi-
num, copper, lead, zinc, etc.), glass
and plastics combined. During the
past decade more than 500 million
tons of steel scrap have been re-
cycled—which reportedly has ex-
tended the life of the nation’s land-
fills by more than three years.

Another little realized fact is that
steel producers also recycle alumi-
num cans. “We've always bought
aluminum wire to use during steel
production, and now we're using
recycled cans for part of the pro-
cess,” Risser reported.

The energy cost of producing
steel also is declining. In 1989, the
energy consumption of steel was
21.5 BTU/Ib., a 36% decrease since
1972, according to the Steel Can Re-
cycling Institute. And energy con-
servation is expected to continue to
increase both due to increased use
of cogeneration and improvements
in steel making technology.




Steel Seismic Isolators

Protect Against Earthquake Damage

Stet‘] seismic isolators were re-
cently installed in a four-story
apartment building located in San
Francisco’s Marina District. The
building had suffered extensive
damage as a result of the October
1989 Loma Prieta earthquake and
building repairs resulted in the con-
struction of a new steel frame at the
ground level.

“The apartment  building's
owner wanted to minimize build-
ing damage during future earth-
quakes,” explained Victor Zayas,
P.E., of Earthquake Protection Sys-
tems, the project's engineer and
seismic consultant. “Seismic isola-
tion was the best available means of
satisfying this need without greatly
increasing construction costs.”

Friction Pendulum seismic iso-
lated were installed at the bases of
.lhc new steel columns. Each Fric-

tion Pendulum isolator consists of
two steel plates. Attached to one
plate is a short steel column with a
pivoting slider. When strong
ground motions occur during an
earthquake, the slider moves back
and forth on the concave surface of
the opposing plate in a pendulum-
type motion.

Simply strengthening the build-
ing to meet current San Francisco
building code levels would have
protected the building in a moder-
ate earthquake, but would have ex-
posed the upper levels to risk in the
event of an earthquake of a greater
magnitude. “With the addition of
seismic isolators, the building can
withstand earthquake shaking four
to five times stronger than the
strengthened building could with-
out the isolators,” Zayas said.

In the Marina District apartment
building, the isolators were de-
signed to accommodate earth-
quakes of up to a Magnitude 8
Computer analyses were per-
formed to determine the -earth-
quake resisting capacity of the iso-
lated building compared to the
strengthened building without iso-

lators. “Addition of the isolators re-
duced the damaging building dis-
tortions by 90%,” Zayas said.

The isolators act as shock ab-
sorbers that decouple the building
from the damaging earthquake
forces. By controlling the move-
ment of the buildings and absorb-
ing an earthquake’s energy, dam-
age to the building is substantially

L [
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For precision sawing and
aided design assisiance or computer-driven maulti
torch gas and plasma buming capability, count on

reduced, both to its structure and
its cladding. In the case of the four
story San Francisco building, the
addition of isolators meant that
very little strengthening of the
upper levels was required.

The 32 isolators, plus the engi-
neering design for the isolators,
represented approximately 10% of
the $500,000 budget for the retrofit.

Rich-Con can do it. With our new Boldrin
shape roll we can shape up monsters like

24" wide flange beams. 8" x 8" x |” angles or

3 x 8" fiat bars “the hard way”
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STAAD-IIVISDS - Ranks#1 ¢

in Earthquake Engineering

- ENTER MODE SHRPE
>

A recent (October, 1990) ENR/McGraw Hill survey of
the Architecture/Engineering/Construction industry
ranks STAAD-III/ISDS, from Research Engineers, as
the #| structural engineering software today.

Whether it is a single beam or analysis of a 3D
multistory structure for seismic response, STAAD-|II/
ISDS has been the engineer’s # | choice - since [978.

Today, Research Engineers, with six offices on four
continents, is making the world's knowledge available
to the industry - with continuous implementation of the
latest technology.

Also introducing AutoSTAAD - structural drafting,
model generation and STEEL/ICONCRETE/TIMBER
detailing within AutoCAD.

RESEARCH ENGINEERS WORLDWIDE

NUMBER >

State-of-the-art dynamic/earthquake engineering
facilities include the world's fastest and most accurate
eigensolution algorithm, response spectrum capabilities
with SRSS and CQC modal combinations, numerically
efficient plate finite element to model shear walls and
rigid diaphragms, automatic generation of UBC loading,
static/animated mode shape plots, direct combination
of static/dynamic analysis results with fully integrated
implementation of STEEL/CONCRETE/TIMBER Design

based on American and ten other Foreign Codes.

STAAD-IV/ISDS - #1 For a Reason.

i . Research
L “UI && Engineers
AlX| N[
STAAD-II CIVILSOFT
For Information, call 1-800-FOR-RESE
574.1 N Batavia Street,Orange,CA 92667
Phone: (714) 974-2500 Fax: (714) 974-477|

A reputation you can build on.

UK: Research Engineers (Europe) Lid, |9 Lansdowne Coury, Brighton Rosd, Puriey Surrey CRE 280 Phone: (081) 763-139) Fax (081) 761-1179 Telex 929181
FRANCE: Research Engineery, |18 rue de Moresville, 18800 FLACEY Phone: J7 47 51 6] Fax: )7 47 44 4)
GERMANY: Research Engineers, Withelm-Busch-Sur, 71, 6140 BENSHEIM 1 AUERBACH Phone: 06251 79577 Fax: 06251 75437

INDIA: Research Engineers Py, Lid., 408 Darga Road, Calcurta 700 017, Phone: 448914 Telex: 71
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What do Chicago, New York,
Hong Kong, Los Angeles, and
Houston have in common?
They’re the only cities in the
world to boast buildings at least
1,000 high.

Of those five cities, only
Chicago and New York have
broken the 100-story mark, and
the last time that happened was
with the opening of the Sears
Tower in 1974,

A lot has happened to both
engineering design and
materials science during the
past two decades and the next
generation of supertall
buildings are expected to exploit
these changes. These new
skyscrapers won'’t look like the
old ones. They’ll have smaller
floor plates, discontinuous

facades, and curved shapes.

The previous generation of tall
buildings primarily boasted
perimeter bracing—and that
concept quickly filtered down to
the design of many mid-rise
buildings. And when the next
generation of supertall
skyscrapers are finally built, it is

LVDIOMUP>ITOND<KXW

just as likely that many of those
engineering designs will also
find themselves adapted for
shorter structures.

The following four articles
describe some of the techniques
engineers are considering for
supertall buildings. The first
two articles deal with buildings,
one 150-stories and one
137-stories, that were designed
but never built.

The third article describes a
2,000’-tall structure that is still
under consideration. And the
fourth article describes a
55-story composite
structure—an example of the
use of the next generation of
skyscraper technology already
put to use.

(For more information on tall
buildings, contact: ASCE Commit-
tee on Tall Buildings, c/o James S.
Notch, Notch + Associates, 2603
Cypress Hills Ct., Suite 200, Ar-
lington, TX 76006-4006 or the
Council on Tall Buildings and
Urban Habitat, Lehigh University,
Building 13, Bethlehem, PA
18015.)
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By Nabih Youssef, S.E.
rchitects and engineers are plan-
ning a new generation of supertall
buildings in many cities around the
world—from New York to Bangkok. But
the structure for this new generation of
buildings should not just be an extension
of the systems used in the 1970s.

Instead, these new buildings should take
advantage of the latest tech-
nology for structural energy
dissipation and control sys-
tems, which are capable of
predicting, controlling and
modifying building mo-
tion/response, and of ad-
vancements in construction
technology through auto-
mated control for the fabri-
cation and erection of large
steel sub-assemblages.

150-stories

In early 1990, Albert C.
Martin & Associates
(ACMA) proposed a design
for a 150-story, steel-
framed, mixed-use project
for a six block site in the
mid-Wilshire district of Los
Angeles. The design team
was challenged in many
ways by this complex pro}-
ect: first and foremost the
architectural and engineer-
ing design for such a struc-
ture, but also by the task of
developing an appropriate
master plan for the multiple
uses and addressing the
many urban design issues
generated by the juxtaposi-
tion of a supertall structure
in a predominantly mid-rise
commercial and residential
district. Heading the design
team was David C. Martin,
AlA, partner-in-charge of
design at ACMA and my-
self.

UDEFI'I'UJ>EOCD-<7\'U)
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Mega-Structure

A New Concept For
Supertall Buildings

After a series of brainstorming sessions,
the design team realized that this 150-
story mixed-use project could set the stage
for a new approach that would challenge
the traditional limits of systems, materials
and pre-conceived traditional forms and
tower shapes. These traditional designs
are represented by such well-known pro-
jects as:

*The 110-story Sears
Tower in Chicago, a se-
ries of steel stepped
square bundle tubes;
The 110-story World
Trade Center in New
York City, a series of steel
tube systems stiffened
with large bracing sup-
plemented by viscoelastic
dampers;
The 100-story John Han-
cock Tower in Chicago, a
perimeter rectangular
steel frame tube braced
by large diagonals;
The 77-story Bank of
China in Hong Kong, a
complete composite steel
and concrete structure of
triangular forms and the
tallest structure in Asia.

The Next Generation

In contrast to most of
these structures, the next
generation of supertall
buildings will be character-
ized by: lightness, resulting
in reduced massing;
slenderer structural forms,
which results in reduced
stiffness; and reduced natu-
ral damping.

Early in the design pro-
cess a series of forms were
evaluated for wind re-
sponse. Obviously the de-
sign team also was con-
cerned with earthquake
safety; however, at this




tower’s 2,000° height, it would be
the strong “Santa Ana” winds from
the desert that would govern the
serviceability, human comfort, and
curtain wall design of this struc-
ture.

After much review, a diamond-
shaped (rhomboid) plan was devel-
oped. The genesis of the final
scheme came from the idea that
such a large structure need not
have a rectangular plan, but might
have a non-rectilinear geometric
form. A single triangle, although
stable, was not as strong as a four-
legged structure. Thus, a diamond
form was created by abutting two
triangles,

Vortex Shedding

During the development of the
final form, a serious concern was
how to suppress the potentially se-
vere cross-wind motion due to vor-
tex shedding excitation so that sup-
plemental damping values would
not be required. Several methods
were developed and incorporated
into the final design, including:

¢ Altering the dynamic properties
of the structure, such as its mass,
stiffness and damping along the
height of the building, and the
change of major stiffness axes
from the main axis of the build-
ing shape.

e Changing the shape and/or
cross-sectional dimensions of the
building towards the top to dis-
rupt the organization of vortices
and consequently reducing the
lift induced response.

* Designing a series of
holes/gaps/slots  through the
building height to disrupt the or-
ganizations of vortices, along
wind gaps and across wind gaps.

The first 100 stories of the dia-

mond-shaped tower are used for

offices. At the 100-floor level—the
point of transition from office to
residential use—the scheme splits
to form two triangles. This splitting
has the advantage of enhancing
views from the residential units, as
well as improving the aerodynam-
ics of the tower. The twin-tower ar-
rangement above the base tower of-
fers the opportunity for viscoelastic
damping elements in the connect-
ing links every 10 floors between
the towers, where maximum rela-
tive displacements between the
towers are likely to occur. Finally,
the scheme terminates in the form
of a bisected pyramid to form a
dramatic observation area.

Structural Anomaly

For a structure of this size, the
vertical carrying elements (col-
umns) are of such a large magni-
tude that they are capable of hous-
ing a useable space/function inside
their boundaries—for example, lat-
ticed column piers. The structural
team’s vision was of the Eiffel
Tower, at least in concept rather
than profile. For a 150-story tower,
we expanded upon this concept of
large lace/braced columns encom-
passing functions such as elevators,
stairs and ventilation shafts and
placed them on the exterior corners
of the diamond shaped plan.

With the requirements of multi-
ple-use functions in this project—
including public and ceremonial
spaces such as the large urban
plaza, an equally large retail area
at the base, a hotel with associated
hospitality functions, major office
space, plus the upper floor of resi-
dential space and an observation
deck, it was essential to develop a
global structural system that could
capture the essential structural ele-
ments that have continuity
through these functions and pro-
vide the global stability and hous-
ing for the different appropriately
designed and fitted substructures.

This concept of global framing
would allow different architectural
functions and occupancies to be
designed with the appropriate
planning sub-module, bay size and
grids, different story heights and
suitable structural materials. And
it allows for the possibility of a
more appropriate curtain wall sys-
tem. For instance, the design of the
curtain wall system in the tower
could be fitted with viscoelastic
dampers between the frame and
the wall where maximum relative
movement is expected to dissipate
wind and undesirable energy, with
the result of a more comfortable
human environment. While sim-
ilar systems have been conceived
analytically, methods for expedit-
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ing their construction have nul.

been completely developed.

Improved Constructability

It was of paramount concern
that the global frame system not
just be a response to load demands
and analytical/engineering system
optimization, but would also im-
prove the structures constructabil-
ity. The idea was to develop the
global frame as self-stable, so that it
could be erected in half the time of
other tall-building systems. The
Mega-Structure  approach  will
allow for the early construction of
the entire spine element that sup-
ports the vertical transportation
system, as well as the incremental
sky-lobbies throughout the tower.

During this initial erection
phase, the infill sub-elements are
fabricated and erected in the appro-
priate slots afterward. By setting
the permanent elevators in the cor-
ners, the cost of man lifts is saved,
and there is the added advantage of
speeding up the movement of con-
struction personnel and facilitating
construction materials handling.
The main frame will actually serve
as a “rig”: vertical lifting mecha-
nisms will be integrated and the
large assembly will provide staging
and work platforms at different lev-
els for the erection and construction
of the sub-assemblage components.

Structural System

Five-story high construction
units for the three dimensional steel
truss assemblies at each corner of
the Mega-Structure are initially cre-
ated by rigidly tying together the
truss assemblies with 80 ksi steel
girders spaced five stories apart
and by pretensioned diagonal brac-
ing.

A five-story-high sub-assem-
blage rigid-frame Vierendeel of 50
ksi steel girders and vertical stubs is
fitted and welded at the joints be-
tween the vertical three-dimen-
sional truss assemblies in both di-
rections (major and minor axis)
provides several major functions:

* Transmits vertical and horizontal
(wind and earthquake) loads ap-
p]iL'd at each level to the panel




. joints of the Mega-Structure.

* Supplements the local stiffness of
the five-story assembly as the se-
quential load during construction
builds up. The upper Vierendeel
frame does not transfer vertical
loading to the one below; it car-
ries the gravity loads and seismic
forces and transmits them to the
Mega-Structure at the corners.
Vierendeel frames transverse
across the minor axis to balance
the stiffness in both the major
and minor directions.

Provides an envelope to restrain
the buckling of the compression
members of the comer truss as-
sembly by the shear resistance of
the frame.

Vierendeel frames exhibit a high
level of energy-absorption capac-
ity through flexural and shear
VIeldmg of vertical stubs while
maintaining a stable inelastic re-
sponse under severe earthquake
motions.

A system of belt-trusses runs
along the perimeter of the large
rhomboid plan just below the set-
back (platform level for the upper
two-towers) at the 100-story level
and at the 150-story level, which is
the base of the bisected pyramid at
the top of the two towers,

The belt truss systems in their
critical locations couple and mobi-
lize the axial stiffness of the corner
truss assemblies, which have
proved to be very effective in con-
trolling overall building sway. The
lateral shears, overturning mo-
ments, and torque from wind are
optimized in the structure.

Decreased Acceleration

The bisected pyramid at the top
of the structure framed with the
hat-trusses were designed to re-
strain the structural frame and in-
crease the effective mass modal
contribution at the top so as to de-
crease the acceleration at the upper

residential floors below 15 milli-
G's.
The Mega-Structure concept

drives its efficiency by optimizing
a dual system through integration
of their best attributes, resulting in
a pure three-dimensional global

Viscoelastic Dampers

Vibrational motion of tall buildings and struc-
tures can be effectively damped by the employ-
ment, at appropriate places, of mechanical damp-
ers as nonload carrying (static) elements.
Dampers are designed so that part of the mechani-
cal energy of building motion is converted into
heat, which results in a reduction of the ampli-
tude of vibratory motion. The medium in which
this transfer of energy takes place is generally ei-
ther a liquid or a viscoelastic material.

In the former case, liquid is transferred from
one reservoir to another through a small opening
in a short time, thus generating an appreciable
amount of heat and consequently absorbing and
dissipating dynamic energy. The operation of this
type of damper is quite dependent on the rate of
loading and in general is suitable as shock absorb-
ers.

Viscoelastic dampers are quite efficient and in
most high energy damping applications are supe-
rior to other types, based on weight, economics,
and size.

There are basically three methods of employ-
ment of viscoelastic material as a damping me-
dium.

One is the direct application of viscoelastic
layer to the vibrating part, such as plates or
beams, where damping is accomplished by exten-
sional deformation of the viscoelastic layer.

The second type is an extension of the first, but
by adding another layer of a rigid material on
top of the viscoelastic part, a constraint layer is
formed. Thus, the viscoelastic material will expe-
rience both extensional and shear deformation.
The damping achieved is mostly due to shear de-
formation rather than extensional displacement.

The third type of damper is one where nearly
all of the deformation is in the shear. While all
three types have some advantages and disadvan-

tages, generally, when amounts of viscoelastic ma-

terial are equal, this third type is the most effi-
cient and is most suitable where large amounts of
energies are to be damped.

(This information on viscoelastic dampers is based
on a paper by Parviz Mahmoodi, Ph.D., senior re-
search specialist at the Central Research labora-
tories, 3M Company.)

|
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truss with axially stiff chords and a
Vierendeel infill with highly flex-
ural and shear yielding energy ab-
sorption capacity.

By maintaining a global load
path in the Mega-Structure that
transfers a large share of the floor
gravity forces to the three-dimen-
sional corner trusses that keep
these elements under axial com-
pression, we reduce/eliminate ten-
sion uplift force due to overturning
(from wind or earthquake), which
optimizes the cost of the frame and
resolves uplift foundation prob-
lems.

A sequential load analysis is es-
sential for this type of structure
with a hierarchy of assemblies: for
accurate load predictions in differ-
ent system levels; design of con-
nections; proper analysis for rela-
tive axial shortening; in-plane
vertical deflections of principal ele-
ments, especially from the stand-
point of serviceability performance
of architectural envelopes; and,

above all, for an understanding of
the load path.

Preliminary Dynamic Eigen-
Value analysis indicates that the
structural system has a fundamen-
tal period of 16 seconds in the
transverse/short direction and 12
seconds in the longitudinal direc-
tion. Also, interestingly, this struc-
tural system as laid out efficiently
suppresses torsional modes until
the 5th mode with insignificant
mass participation.

Serviceability

A great challenge for the design-
ers of this type of structure is meet-
ing the serviceability criteria for
human comfort while also meeting
wind and earthquake resistance
performance—all with no added
premium. While additional damp-
ing will improve the residential
top floors acceleration response, a
variety of passive dampers were
examined in addition to the visco-
elastic. They include pendulum,

tuned massing, and viscous damp-
ers. We concluded that the active
control of the building is not viable.
and instead proposed a series of
tuned mass dampers installed at
strategic locations. The number of
isolators, their locations, and the
mass ratios to achieve the optimum
structure performance are currently
being studied.

The concept of a Mega-Structure
for supertall buildings not only op-
timizes efficiency by streamlining
load path, but facilitates construc-
tion—and it does so with a positive
impact on schedule and cost while
improving quality and serviceabil-
ity performance.

Nabih Youssef is director of struc-
tural engineering at Albert C. Martin
& Associates, Los Angeles, and presi-
dent of Nabih Youssef & Associates,
Los Angeles. Consulting contractor
was Peck/Jones , Los Angeles (Jerve
Jones and Michael Randolph ). ]
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The reasons

fabricators call Chaparral

are as strong as our steel.

Broad Produdt Line. Chaparral’s beams, rounds, channels, flats and

angles enable us to be your best source for one-stop shopping.

~What you need when you need it. Chaparral offers

innovative roll-and-hold programs to match your delivery requirements.

- - .
Shipping / Central Location. Our centrally located
mill allows us to ship with ease throughout North America. In fact, some
of Chaparral’s shipping innovations have become industry standards.

- -
Sales Force—The strongest in the industry. Our sales tcams
are responsive 10 your needs. One phone call to any of our qualified
professionals will take care of your complete order.

Price. We're wlmeiilive. Prices are quoted on a delivered basis.
Give us a chance to meet or beat your current source. Just call us at
1 (800) 527-7979.
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Toll Free (800) 5277979 In Texas (800) 442-6336
Local (214) 775-8241  Meiro 299-5212  Telex 73-2406
300 Ward Road, Midlothian, Texas 76065-9651
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4 FREE

DESIGN GUIDES
FROM AISC...

.+.WITH PURCHASE OF
ASD OR LRFD
MANUALS BEFORE
OCT. 15TH

AISC Manuals of Steel Construction are essential for anyone

involved in the design, fabrication and manufacture of steel struc-

tures. Two alternative methods— Allowable Stress Design or Load

Resistance Factor Design— give you complete text and diagramatic

reference for every phase of steel construction

Both ASD and LRFD Manuals include

1. Dimensions and Properties 4. Connections

2. Beam and Girder Design 5. Specifications and codes

3. Column Design 6. Miscellaneous Data and
Mathematical Tables.

PLUS...1985 Bolt Specifications, 1986 Code of Standard Practice,
comprehensive index, and thumb-indexing presentation

AISC's Design Guide Series takes you in-depth on specific design,
fabrication and construction topics in an easy-to-read format.

COLUMN BASE PLATES SERVICEABILITY FOR LOW RISE
& Provndes engineers with the research BUILDINGS

background and behavior of base Numerous serviceability design

plates and presents information and criteria exist, but they are spread

quidelines for their design. 51 pages throughout many different sources
and documents. Design Guide #3

WEB OPENINGS gathers these criteria together for a

Summanzes design concepts for the discussion on seraceabtility mclud-

practicing engineer and reviews the ing detailed requirements of deflec-

research and history of web open- tion, vibrations and drift. 91 pages

ings. This quide also presents a

unified desgn approach to both EXTENDED END-PLATE MOMENT

steel and compasite beams with 4 CONNECTIONS

web openings, including reinforce- Design, fabrication and erection of

ment requirements. 43 pages

Based o

9TH EDITION ALLOWABLE
STRESS DESIGN (ASD) RESISTANCE FACTOR

To get your free Design Guides with your ASD or LRFD order,
RETURN THE ORDER INSERT CARD IN THIS ISSUE OR SEND YOUR CHECK

PAYABLE TO AISC NO LATER THAN OCTOBER 15, 1991 TO:
AISC Manual Offer, PO Box 806276, Chicago, IL 60680-4124

this type of connection. The Guice
qives recommendations and back-
gfnlr.;r:d for four-Dolt as well as
eght-bolt end-plate connections
43 pages

REGULAR DESIGN GUIDE PRICE-*16.00 EACH

YOU SAVE %4.00!

1ST EDITION LOAD AND

.

o' ofthe 1989 DESIGN (LRFD
Based on the 1986 Load

YOUR CHOICE
*60.00 EACH




® Rocketing To

New Heights

Eli Attia’s proposal for the old Coliseum
site in New York City would have
produced the world’s tallest building

tinction of having the World's Tallest More important than the building’s
Building? If architect Eli Attia had his skin is its shape—a decagon, which mini-
way, New York would already have mizes the wind pressure loading, accord-

Is New York ready to reclaim the dis- greater urban context,” Attia explained.

wrested that title from
Chicago, but unfortu-
nately his vision was not
shared by everyone, in-
cluding the jury choosing
from among 15 proposals
for redeveloping the old
Coliseum site in the heart

of Manhattan.

. Attia’s plan was for a
137-story, mixed-use
tower that would rise
from its site like a rocket.
The design was intended
to reflect the significance
of the site, which Attia |
called “one of the most
suitable in New York for
a major urban statement
of civic significance and
pride” And he wasn't
exaggerating. In addition
to its location at the con-
vergence of major resi-
dential, commercial and
cultural centers, the site
also is situated in the
geometric center of the
city.

“The tower is com- J
posed of two major ele- N
ments: an 85-high ar-
caded granite base that
covers the full site and a
decagonal tower of poly-
chrome glass that steps
back to rise to a height of

1,600". It is through these
. elements that the build-
ing relates to both the im-
mediate environs and the

ing to Joseph T. Colaco,
P.E., president of CBM
Engineers, Inc., Hous-
ton, the project’s struc-
tural engineers. “The
tower’s profile, based on
the Golden Section, is a
series of seven setbacks
articulated by piers and
buttresses at the corners
and setbacks,” Attia
said. The setbacks are
designed so that the
height of one section
equals the height of the
two previous sections
combined, and the
height of any section di-
vided by the immedi-
ately preceding section
equals 1.618.

When the wind im-
pinges on a building, it
creates wind pressures
which are defined by:

P = 0.00256VCd,

where C{ is the drag co-
efficient and V is the
wind velocity, Colaco
explained. “A round cy-
lindrical shape has a
drag coefficient of ap-
proximately 0.7, whereas
a rectangular shape has
a drag coefficient of 1.4.
This means that a round
cylindrical shape has
50% of the wind load of
a rectangular building.”
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And as a result, a less stiff structure
can be designed than if it was rec-
tangular.

Another advantage of the design
of this tower is that the projected
diameter of the tower is smaller at
the top where the wind load is the
greatest and bigger at the bottom
where the wind load is least, Col-
aco added. “This naturally pro-
duces the lowest wind load pro-
file.”

The main structure is a periph-
eral three-dimensional steel truss
system. “This system consists only
of diagonal and horizontal mem-
bers,” Colaco said. Horizontal and
vertical forces are resolved in diag-
onal peripheral members that are
self-balancing by their own form. It
is a very efficient method of resist-
ing both vertical loads due to the

Continued on page 24
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The JII‘II\'hf of each zone, droided b_b‘ the
height of the preceding zone equals 1.618
(the height of the first zone is 33 4368,
the second zone is 54.1019°, the third is
87 .5388°, the fourth 1s 141.6407°, the fifth
18 229.1726°, the sixth 1s 370.8204° . and
the seventh 1s 600°)
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Why is Bethlehem's

in the Invers
Heres the lo

Bethlehem's weathering steel and the innovative Inverset
bridge system are a perfect fit.

Inverset offers engineers an economical solution for a wide
variety of bridge requirements—whether for long-span,
short-span, new construction or bridge replacement projects.

And that’s important. Because, according to FHWA
estimates, of some 580,000 bridges in the country, over 40%
are structurally deficient or funcuonally obsolete.

The Inverset bridge svstem, manufactured in the Northeast
by The Fort Miller Company, uses upside down deck casting
techniques to provide a high-quality, pre-compressed concrete
deck on lightweight prestressed steel stringers. This
results in an economical unit ready for hield placement
Additional savings are gained through rapid erection

and minimum out-of-service time. The modules can be
placed either longitudinally or transversely. Their
light-weight design charactenstics make Inverset the ideal
solution where dead load is a constraint

Why weathering steel?

I'he use of high-strength ASTM ASBK weathering steel
beams adds to the overall economy =both minallv and
down the road.

Compared to ordinary ASTM AJ36 steel, weathering steel's
38% higher vield strength permits structures to ha

hghter, shmmer sectuons. And since weathering steel resists
corrosion, painting is rarely required. In addition,
weathering steel's rich, brown oxide coatung blends with
the environment without t1!\|ll[111l|',' it




thering steel used

Bridge System!
nd the short of it.

Ii‘lmcltcm 5 ‘-H."!I'In;,‘m':!; ‘\[t'L‘I wils recently used l1\ | }IL' |" it
Miller Co. in two upstate New York projects. The Rockwell
IFalls Bridge rehabilitation project for the Hudson River Bridge
at Lake Luzerne, NY, required just 28 days of downtime,
I'he units, which were positioned transversely. replaced the
existing floor beams and deck on the 180-ft.-long bridge

The erection of the Qutlet Road Bridge in Saratoga County,
was completed in half a day ['hree 9-ft. 6'/2=in.-wide

units were used longitudinally on the 35-ft.-long structure

The Fort Miller Co. is sold on the aestehtics and cost
.lu benefits of weathering steel. We think vou'll be, too.
o get a copv of our Product Booklet, No. 3790 and our
latest “Technical Bulletin, ‘TB-307 on “Uncoated Weathering
Steel Structures™, Call: (215) 694-5906.

Bethlehem Steel ( orporation, Construction Marketing
Division, Bethlehem, PA 18016

Rockwell Falls Bridge: (left)

Owners: Saratoga and Warren Counties, State of New York

Fabri r: Seibel Modern Manufacturing and Welding Co., Lancaster, NY
Greneral Contractor: J. H. Maloy, Inc., Albany, NY

Outlet Road Bridge: (right)

Owners: Saratoga County, State of New York

Fabricator: Seibel Modern Manufacturing and Welding Co., Lancaster, NY
General Contractor: Schultz Construction Inc., Round Lake, NY
Consulting Engincer: Greenman-Pedersen Inc., Albany, NY

Inverset Licensee: The Fort Miller Company, Inc., Schuvlerville, NY
Weathering Steel Supplier: Bethlehem Steel Corporation, Bethlehem, PA

Bethlehem =

(T™M) INVERSET m 3 uademark and service mark of Kenth and Grossman Leasing Co., Norman, Oklshoma



New from Jancy Engineering

JM-101 Slugger®

Portable Magnetic
Holemaking System

Lightweight—Accurate—Durable
Convenient—Affordable

by Jancy Engineering Co

4616 Kimmel Dr. = P.0. Box 3098
Davenport, lowa 52808

PH 319-326-6251 = FAX 319-326-0949
Ask for Will or Dave

FREE!! FREE!!

That s right, lor just a nominal charge to cover malerials and
handling ($19), we will send you our powerful BEAMANAL
program. This is our fuliblown BEAMANAL, nol awalered-down
version. How can we possibly afford 1o do this? Il is because
we are convinced Ihat once you ve Irled our software, you will
be bock lor more. You will also receive oll required
documenlation, as well as a catalog for our 80+ programs for
concrele, masonry, sleel, limber and post-lensioned
concrele design, including design and graphics modules lor
BEAMANAL Our programs are developed lo run on IBM-PC, -
XT, -AT and mos! compalibles.

BEAMANAL analyzes single span beams with or withou!
cantilevers, lor hansverse loadings and applied end moments,
Reactions, momenis, shears and elaslic defleclions are
compuled. BEAMANAL is o versalile general purpose ool
which saves hremendous amounis of time on the more
complicaled beam analysis problem

FREE!!
BEAM ANALYSIS PROGRAM

Also, you will be sen! a free copy of BEAMANAL/TALK", SAl's las!, easy, and powerful INTERACTIVE
software module for BEAMANAL programs. This “add-on™ TALK module allows users lo greally
speed up input preparation and problem reruns. The BEAMANAL/TALK module is menu-driven, has
a spreadsheel! lormal, and many on-screen help leatures. Also included are a buill-in text editor,

and enor checking

Graphics software "GBEAM", Is avallable for BEAMANAL

GBEAM allows engineers 1o oblain

delalled graphical moment, shear, and deflection diagrams for the BEAMANAL analyses

THE MOST PRODUCTIVE STRUC TURAL DESIGN SOFTWARE SINCE 1966

(&

SAl

[ YES, Plecse send me free BEAMANAL (319 to cover materol and handiing.)
(O vold in tha US A and Canodo oty expies Oct 3] 1991)

STRUCTURAL

ANALYSIS, INC

555 S. Federal Highway

Sulte 210

Boca Raton, FL 33432
(407) 394-4257

COMPANY |
OMPUTER 0 masEecArD [J visA
BXP. DAE. __ . [ orEck eNCLOSED |
DATE
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weights of the floors and the wind.

load, which acts horizontally

Another advantage of the space
truss system is that it eliminates the
need for transfer girders. All of the
vertical steel members are arrange
so that the entire structure comes
straight down to the foundation
without any removal of column at
the lower levels. “Most tall build-
ings have some of the columns re-
moved at the lower levels in order
to have entries into the building,”
Colaco said. “This structural sys-
tem does not have any transfer
girders at all.”

The system will also enhance the
flexibility of the building’s use.
Since the location of floors is not
critical to the overall structural sta-
bility, a wide variety of floor-to-
floor heights can be accommo-
dated. Likewise, future
modifications are more easily ac-
complished.

The structure would have a con-
ventional core, with intermediate
truss floor to transfer the loads
from the core to the perimeter
space truss. The localized floor
transfers would occur at the set-
backs and would house mechanical
floors.

65,000 Tons Of Steel

The initial design called for ap-
proximately 65,000 tons of fabri-
cated structural steel, or approxi-
mately 42 lbs. per sq. ft., which
compares favorably with other pro-
posed super-skyscrapers, according
to Colaco.

“Since the building is a decagon
in shape, there are a great many
repetitions of steel members on the
floors. This will result in some
economy in the fabrication of the
steel members. The fewer steel
pieces also will speed the erection
of the tower,” Colaco added.

The proportions of the building
are such that building does not
need devices such as tuned mass
dampers to achieve a good service-
ability performance. Further, with
the diagonal geometry being ar-
ranged in a decagon fashion, there
is no uplift of the columns at the
base, and therefore the foundations
are greatly simplified.
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Paper

The 1992 National Steel Construction
Conference will be held at Las Vegas
Hilton Hotel June 5-8 1992. Participants
will include structural engineers, fabrica-
tors, erectors, educators and researchers.
Potential authors may submit abstracts
of papers on design, fabrication and erec-
tion of steel structures for buildings and
bridges.

Topics of particular interest include:

Practical application of research;

Advances in steel bridge design and
construction;

Composite members and frames;

Buildings designed by LRFD,

Heavy framing connections;

Steel-framed high-rise residential
buildings;

Partially restrained connections and
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Economical fabrication and erection
practice;

Quality assurance and control;
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Computer-aided design and detailing;
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Authors will be informed of the Organ-
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mit their final manuscripts for publication
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Author presenting a paper.

Final manuscripts for publication in the
official 1992 Conference Proceedings are
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Papers not accepted for presentation
at the Conference may, at the Author's
expense, be presented at the Conference
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Return your Abstract with this Submission
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American Institute of Steel
Construction, Inc.
One East Wacker Drive, Suite 3100,
Chicago, IL 60601-2001
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When you need a
punch, die, shear blade
or other related tooling,
it's no laughing matter,
Chances are, you need it in a
hurry. That's the reason we
made it easy for you to call
The Cleveland Steel Tool
Company. No other company
consistently ships standard,

in-stock items the 7/

same day or special

shapes and sizes

within 48 hours. For

service, high quality

and low cost, use the

Punchline. There

THE 5
ICLEVELAND STEEL TOOL 0

474 East 105th Street

Cleveland, OH 44108

really is a difference.

Call the Punchline for your
own copy of our new catalog.




® Looking Down At
The Sears Tower

An 1,486°-high observation deck in the
Miglin-Beitler Tower will enable visitors
to look down at the 1,454’ Sears tower

By Charles H. Thornton, P.E.; Udom Hungspruke; and Robert P. DeScenza, P.E.

t 1,999-1112" to the tip of its spire, exploiting the advantages of both steel and

the Miglin-Beitler Tower will pro- concrete. The stiffness of high-strength

vide a new cap for Chicago’s sky- concrete was combined with the advan
line—while establishing new records for tages of a steel floor system, including its
both the world’s tallest building and the inherent strength, speed of construction,
world’s tallest non-guyed structure. and flexibility to allow tenant changes

A simple and elegant
integration of building
form and function has
L'I‘lk’rgt‘d from close co-
operation of architec-
tural, structural and de-
velopment team
members. The resulting
cruciform tube scheme
offers structural effi-
ciency, superior dynamic
behavior, ease of con-
struction, and minimal
intrusion of leased office
floors for this 125-story
office building. But what
really distinguishes it
from its existing
brethren in the very
small family of 100+
story buildings is its rel-
atively small plates that
will enable smaller-sized
firms to rent entire
floors

Structural System

The challenge to the
L‘]t“«lgn team was creat-
ing an economic and
buildable structural
frame capable of resist-
ing vertical and lateral
loads for a supertall
building with a rela-
tively small footprint
The challenge was met
with a composite system

The cruciform tube
structural system has six
major L‘nnlpnnt'nlhz
e A 62'-6" x 62'-6" con-
crete core with walls of
varying thickness. The
interior cross walls of
the core are generally
not penetrated with
openings. This contrib-
utes significantly to the
lateral stiffness
Eight cast-in-place con-
crete fin columns are
located on the faces of
the building and ex-
tend up to 20" beyond
the 140° x 140" tower
footprint. They vary in
dimension from 6'-6" x
33 at the base to 5°-6" x
15" at the middle to 4
6" x 13’ near the top.
Exterior steel
Vierendeel trusses con
sisting of horizontal
spandrels and two ver-
tical columns are lo-
cated at each of the 61°
wide faces on the four
sides of the building
between the fin col-
umns. Exterior steel
vierendeel trusses are
used to pick up each of
the four cantilevered
corners of the building
These vierendeel

L]
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trusses provide additional resis
tance to lateral forces as well as
improving the resistance of the
entire structural system to tor
sion. In addition, the trusses
transfer dead load to the fin col
umns to eliminate tensile and up
lift forces in the fin columns. All
corner columns are eliminated
[,'rn\nfln:l'_ for corner offices with
undisturbed views. Connections
between the steel wvierendeel
trusses and the concrete fin col
umns are typically simple shear
connections, which minimizes

construction costs and .-\}\t-nin----.
erection

Eight link beams connect the four
corners of the core to the eight fin
columns at every tloor. These re

inforced concrete beams are
3D SPIRE MODEL TOP VEW haunched at both
creased stiffness and reduced in
\it'}‘th at mid-span to allow for
passage of me hanical ducts. By
linking the fin columns and core
they enable the full width of the
building to act in resisting lateral
forces. In addition to link beams

ends lor in

at each floor, sets of two-story
deep outrigger walls are located
at levels 16, 56, and 91. These out
rigger walls enhance the interac
tion between exterior fin and col
umns and the core
* The conventional structural steel
\1‘”1}1\"‘“!' floor system i].!" I8
Lh'l';‘ rolled steel beams Spac ed at
approximately 10" on center. A
slab of stone concrete topping
spans between the beams. The
steel floor system is ‘-“}‘I‘l'lll‘li by
the cast-in }‘l.l\t' concrete ele
ments
A 600-tall steel framed tower
tops the building. This braced

A - TS Grewrwss| (0 CERAR ML & ABRODR TIR TWORRTOM  TOMMETT, PO

BT JORER & - [oep—
WL MEEOOA TR T

> > —— |- o o | frame will house observation ley

els, window washing equipment
mechanical equipment rooms,
and an assortment of broadcast
ing equipment

Lateral Forces

lhe proposed building and

structural system has undergone
extensive wind tunnel testing at
RWDI in Guelph, Ontario. Pressure
tap models, pedestrian level stud

ies, high frequency force balance
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and aeroelastic models have been
used to determine the static and
dynamic behavior of the project
under wind loadings.

In addition to providing ample
resistance to all expected wind
loads, the design has received a su-
perior performance rating in its
ability to virtually eliminate occu-
pant perception of wind move-
ments and accelerations,

Three separate computer pro-
grams, EASE-Il, SAP90, and
ETABS provided parallel checks on
the accuracy and adequacy of 16
independent two-dimensional and
three-dimensional static and dy-
namic computer analyses. The par-
allel sets of models were compared
to validate computer approaches.
Static displacements and dynamic
mode shapes from the two sets of
analyses were in vegr close agree-
ment.  Overall isplacements,
modal shapes and natural frequen-
cies differed by less than 10%.

Although only UBC Zone 1 is
applicable, the structural system
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was investigated for the effects of a
UBC Zone 2 earthquake and was
found satisfactory.

Foundations

The foundation system pro-
posed for this project uses caissons
varying from 86" to 106" in di-
ameter. Each 95'-long caisson has a
straight shaft and a rock socket a
minimum of &' into competent
rock. The caissons are tied together
with a series of grade beams. Pas-
sive pressure on the edge of these
lugs and on the projected side sur-
faces of the caissons provides the
base shear resistance for the tower.

Steel Vierendeel Trusses

On each of the four faces of the
building, steel vierendeel trusses
are employed to frame the 61 clear
opening between the fin columns.
The trusses consist of a W36 hori-
zontal beam at each level with two
W36 verticals. To eliminate stresses
produced by creep and shrinkage
strains in the concrete fin columns,

the verticals in the truss are pro-
vided with vertical slip connec-
tions. This has the added benefit of
channeling all of the gravity loads
on each of the building faces out to
the fin columns to help eliminate
uplift forces on the foundations.

The steel face Vierendeels are to
be shop fabricated as horizontal
trusses 12°-6" tall by 61’ long,. Field
connections are simple bolted con-
nections. This system allows for all
of the welded connections to be
shop fabricated, which results in
an economical and elegant solu-
tion,

At each of the corners of the
Miglin-Beitler Tower, the floor
slabs protrude beyond the fin col-
umns by up to 26°. Again, it was
desirable to channel the gravity
loads from these areas to the fin
columns to help eliminate uplift in
the foundations due to lateral
loads.

An added challenge was to
frame the corners without having
a vertical element at the corner,
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Steel Design

New Steel
Design Software
Aids Transition
to LRFD

(N

P-STEEL gives you more design options
in less time

Within P-STEEL is the AISC steel table
The engineer defines parameters then the
new MS-DOS software searches and
designs based upon your criteria (least
weight, lowest cost, least flange width,
glc.) . .. either single step iteration Or

automated design/analyss

The hypertext on-line help links the code

details with LF

{s and speeds

your understanding of this code

P-STEEL is a graphical package with full
mouse support. It runs with Softek’s

analysis package, P-FRAME

popular 2D
and if you know Windows™ you can

starl designing immediately

For information on P-STEEL, P-FRAME
(2D) and S-FRAME (30), contact

Softek Services Lid.
B 314 East Holy, Sute 106
> | Belingham, WA

U225

Phone: (604) 732-3763

Fax (604) 732-B467

thus allowing the corner offices un-
obstructed views. The solution to
this problem was a vierendeel
truss, similar to the face
vierendeels. The corner Vierendeels
are to consist of a horizontal steel
beam at each level with a vertical
steel beam at the center of each
face, thus allowing the corners of
the building to be column free. Un-
like the face vierendeels, all of the
vertical connections are not slip
connections. This is to allow the
corner vierendeels to resist unbal-
anced floor loads.

Topping the tower will be a 600'-
tall steel-framed spire. The main
structural framing consists of 12 ex-
terior columns that cascade out at
each of the setback levels. Each
level of the spire contains horizon-
tal bracing that stabilizes the struc-
ture. In addition, each of the eleva-
tions is typically x-braced, with the
exception of a three-story segment
at the observation levels, where the
design team desired to take advan-

tage of the views.

Several steel vierendeel frames
were analyzed to come up with an
optimal solution that would mini-
mize obstructions to the 360198
view. Topping off the spire is a sec-
tion of 8'-diameter steel tube. The
tube is to be perforated with open-
ings that allow for the installation
of a wide range of broadcast equip-
ment.

Charles H. Thornton is chairman
and principal of the New York City
based consulting firm of Thornton-
Tomasetti Engineers, New York City
Udom Hungspruke is a vice president
and Robert P. DeScenza is an Associ
ate. Associate structural engineer on
the  project is  Cohen-Barreto
Marchertas Inc., Chicago. Design ar
chitect for this project are Cesar Pelli &
Associates, Inc., New Haven, CT, and
the architect of record is HKS, Inc.
Dallas. Construction manager is Schal
Associates, Chicago, and MEP engi
neers is Environmental Systems De-
sign Inc., Chicago. =
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* Qur controlled circulation of 44,000 is
made up of structural engineers, architects,
contractors, steel fabricators, erectors,
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UPDATED LRFD/ASD
Computer DATA BASE for Structural Shapes

The AISC Computer Data Base has been updated 1o contain properties and dimensions of structural
shapes, corresponding to data published in Part 1 of the Ist Edition, AISC LRFD Manual of Steel
Construction as well as the 9th Edition, AISC ASD Manual of Steel Construction.

LRFD related properties, such as X1, X2 and torsional properties, are included in addition to ASD related
values contained in the previous AISC data base version,

PROGRAM PACKAGE

1. Computer Data Base in ASCII format for the properties and dimensions of the following structural
shapes on a 5'4" or 3'4" diskette for IBM-PC Compatibles:

- W, S, M and HP Shapes
- American Standard Channels (C)
- Miscellaneous Channels (MC)
- Structural Tees cut from W, M and S shapes (WT, MT, ST)
- Single & Double Angles
- Structural Tubing
Pipe
2. Explanation of the variables specified in each of the data fields.
3. Listing of a BASIC read/write program and sample search routine.

..........................................................................

LRFD/ASD Computer Data Base

Name LRFD/ASD Computer
Company Data Base @ 60.00 ea. $
Street/P.O. Box

Sales Tax (N.Y., Cal., Il
City residents) $
State Zip
Phone (in case of questions on your order) TOTAL Amount Enclosed $

Preferred diskette size:

Sw' [] or 3" []

Method of payment: ~ VISA | | Master Card | | Check or Money order | |
Card No. Exp. Date
Name Imprinted on Card Signature

Please enclose payment with order. Sorry, no C.O.D. orders.

MAILTO: AISC PHONE ORDERS: 312/670-5434
P.O. Box 806276 (Credit card orders only)
Chicago, IL 60680-4124

For RUSH delivery (2-3 days), additional charge is $45 per phone order.




omposite
Design Creates
Y Slender Structure

A 794’-tall building features
cut-out corners gradually tapering in
to create a more elegant structure

hen the Office of Irwin G. Cantor, lized finite element analysis to study the
New York City, began the struc- interaction of the concrete and steel in the

tural engineering for the 55-story beam column joints. Furthermore, addi-

LDIOMU>ITVOW

Mellon Bank Center,
they quickly encoun-
tered a problem.

“The results of the
wind tunnel tests
showed wus that the
building had a vortex
shedding problem,” ex-
plained Jeffrey Smilow,
P.E., a Cantor vice presi-
dent. “The cross wind
structural response was
50% larger than the
forces stated in the
building code. Conse-
quently, stiffening of the
building structure was

required.”

Both Cantor's office =

and the owner wanted
the advantages inherent
in a steel-framed struc-
ture. A comparison of
various options for stiff-
ening and/or damping
the structure were stud-
ied by Cantor's office
and it was concluded
that the use of a compos-
ite structural system
would be the most eco-
nomical for this struc-
ture. In addition to stiff-
ening the frame, the
composite design re-
duced the need for fire-
proofing of steel mem-
bers.

Cantor’s office uti-
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tional information was
obtained from a series of
papers on the behavior
of steel beams interacting
with composite columns,
presented at the 1988 Na-
tional Steel Construction
Conference in Miami
Beach, Smilow reported.
For more information on
these papers, contact Pat-
rick Newman, senior
staff engineer, AISC, One
East Wacker Dr., Suite
3100, Chicago, IL 60601-
2001 (312) 670-5417.

Architectural
Considerations

The design of the $160
million structure is pri-
marily rectangular, with
cut out corners tapering
in. “The vertical face of
the tower doesn’t slope,”
explained William Louie,
AlA, a partner with ar-
chitect Kohn Pederson
Fox Associates, P.C,
New York City. “Instead,
the corners taper in. A
purely square tower
would be a very chunky
building. Also, the cut-
out corners allow eight
corner offices instead of
only four.”

The 794’-high build-
ing—Philadelphia’s third




allest—is obelisk-like in form and
s intended to relate to the form of
the nearby City Hall. “We didn’t
want the building to rise straight
up from the street,” Louie said.

“We designed a six-story base to
create a street identity. And since
most of the surrounding buildings
are either stone or masonry, we
used granite for the base of the
building.” For the next four stories,
granite is used in the corners of the
building and glass curtainwall is
introduced in the center. Above
that point, the building is setback,
the cut-out corners bt‘gil\ and the
granite is replaced with a glass
curtainwall. The building is topped
with a protruding cornice and a
pyramid hat. The pyramid con-
ceals the buildings cooling towers
and provides a sharp point in con-
trast to the flat buildings on either
side of it. The tower portion of the
building is 154" x 154".

Composite Columns

The building’s lateral system is
formed by the composite perimeter
columns spaced 9-8" on centers,
forming a perimeter tube. Typical
composite column schemes utilize
the steel columns solely for erec-
tion purposes, with the bulk of the
vertical load carried by the con-
crete. In this structure, however,
restrictions in the overall size of
the columns required the use of a
truly shared composite system,
with the concrete encasement and
the steel columns both carrying
significant portions of the vertical
load, Smilow said.

Because Philadelphia had not
yet adopted the Load & Resistance
Factor Design (LRFD) Specification
when this structure was designed,
the composite column design was
based on A Specification for the De-
sign of Steel-Concrete Columns, writ-
ten by the Structural Stability Re-
search Council and published in
the AISC Journal (4th Quarter
1979)

Complicating the project was
that none of the 52 columns in the
tower portion of the structure con-
tinues directly to the ground level.
Instead, all of the perimeter col-
umns are either sloped or picked
up by trusses. The sloped column

columns to
transfer into new positions allow-
ing for the enlargement of the
lower floor sizes and still maintain-
ing column free lease space.
Depending upon the different ar-

system enabled the

chitectural constraints, groups of
columns slope at different floors,
according to Smilow. “The sloped
columns always form a symmetri-
cal system whereby '-|upl‘d. columns
on u'ppumh- sides of a floor balance
out the overturning forces resulting
from the slope.”

In numerous cases, columns are
terminated upon pick-up trusses
that also are linked with their repo-
sitioned supporting columns.

A construction photo of the sixth floor
of the Mellon Bank Center in Philadelphia

(above) reveals the stopmmg columns and

trusses necessary o create column-fre
space Shotwn at left are the upper Hoors of
the 55-story building under construction

A unique sloped column system
occurs between the 10th and 13th
floors, where the four inside corner
columns are picked up on a “two-
legged tripod.” Each “two-legged
tripod” generates significant lateral
forces that are all balanced out by
again balancing one corner against
the opposite end. The floor dia-
phragm, being the link between all
columns, plays a key role in trans
ferring balancing
across the floor, Smilow said, “The
most critical diaphragms are the
5th and 6th diaphragms
where in addition to supporting
most of the sloped columns, the lat-
eral wind are transferred

these torces

floor

lorces
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from the perimeter to the core verti-

cal truss,” he explained
With some sloped columns gen-

erating 450,000 Ibs. in lateral force,
the designers chose to place a 44'-
deep steel horizontal truss within
the floor diaphragm. These trusses
help transfer the wind forces to the
core while passing the sloped col-
umn forces around the core to the
opposite sloped columns

A vertical super truss is located
at the core that extends from the
foundation up to the 6th floor. The
super truss 1s constructed of steel
wide flange shapes with the four
corner columns being encased in
10" x 10" x 2 thick L-shaped con-
crete shear walls, thereby forming a
composite steel and concrete super
truss

T'he super truss is divided into
two part: a large 45"-high truss be-
tween levels three and six; and a
single X truss on each face of the
core, extending from the 3rd level
down to the foundation.

“The transfer of lateral loads out

A unique sloped colummn system occurs between the 10th and 13th floors of Mellon

Bank Center, where the four inside corner columns are picked up on a "two-legged
tripod.” Each "hwo-legged tripod” generates significant lateral forces that are all balanced

posiie end

out by balancing one corner against the opy

"PROTECT YOUR RIDGESTONE

BUILDING FROM ENGINEERED PRODUCTS CO.
EARTHQUAKE DAMAGE Seismic Protection

WITH ZRIDGESTONE |
MULTI-RUBBER | L
BEARINGS (MRB)” g

Nashville: P.O. Box 140993-T, Nashville, TN 37214-0993 Tel: (615) 391-1557, Fax: (615) 872-2640
Los Angeles: P.O. Box 6147-T, Huntington Beach, CA 92615-6147 Tel: (T14) 962-1666, Fax: (714) 968-3441
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of the perimeter and into the core at
he 6th floor from an optimum
combination of the core and perim-
eter systems,” Smilow said. “Trans-
ferring the wind lateral forces to the
core at the 6th floor results in zero
uplift forces upon the foundations.”

Sioped-Columns

Further complicating the design
are sloped columns throughout
most of the tower portion. Because
the cut-out corners taper in above
the tenth floor, 12 columns per
floor—three at each corner—slope
about 3" per floor.

To reduce erection time and
minimize field welding, the col-
umns were fabricated as trees by
AISC-member Owen Steel Co. The
fabricator used AISC-member Lin-
coln Electric’s Verti-Shield system
to substantially cut welding time.
The Verti-Shield system deposited
40 Ibs. of weld metal an hour and
allowed the fabricator to create ver-
tical welds in one pass.

Perimeter column sizes ranged

L
MISFUNTO

DESIGN STEEL
CONNECTIONS

| USING

DESCON
AN EASY TO USE SOFTWARE PACKAGE
FOR YOUR PC

I
| 25 TYPES OF BEAM TO COLUMN
CONNECTIONS, BEAM SPLICES AND
. BEAM TO GIRDER CONNECTIONS

MOMENT CONNECTIONS
SHEAR CONNECTIONS
BOLTED AND WELDED

EXTENSIVE DATA BASE OF SHAPES,
MATERIAL PROPERTIES AND
. SPECIFICATION REQUIREMENTS
| INCLUDED
|

‘ FOR INFORMATION CALL OR WRITE TO:

OMNITECH ASSOCIATES
P.O. BOX 7581 |

from W14 x 400 wide flange
shapes at the base to W24 x 76
wide flange shapes near the top.
Beginning at the 6th floor, the en-
gineer used WTM22 shapes from
TradeARBED. The shapes vary in
weight but average 24" in depth.
“The deeper the member, the bet-
ter the bending capability, which is
why we chose to use the Trade-
ARBED shapes instead of conven-
tional W14 shapes,” Smilow said.
The WTM22 shapes averaged be-
tween 182 and 269 Ibs. per ft. With
conventional steel members, the
same weight member would only
have been 16" in depth. “By using
the WTM22 shapes, we had the
same weight but a greater depth,
thereby increasing the bending
strength.”

Steel floor framing was used be-
cause of the building’s 44" clear
spans and the anticipated large
number of tenant modifications.
“A lot of the space was not leased
prior to construction. After con-
struction was complete, we came

back and did a lot of tenant modifi-
cations such as interconnecting
stairs between floors,” Smilow said.
The project used 16,000 tons of
steel.

The pyramid at the top of the
structure is made up of steel hollow
structural sections. The tubes vary
from 12" x 12" to 16" x 16", with
some 12" x 16" tubes. “The design is
a series of triangles with a localized
interior triangle, in essence a three-
dimensional truss,” Smilow said.
The structure was then covered
with a metal panel system.

Mellon Bank Center was the first
use of composite column construc-
tion in the Northeast. “The innova-
tive structural system met our re-
quirement for column-free tenant
space and minimized core areas,”
explained Everett W. Custer, devel-
opment director for Richard L
Rubin & Co., the project’s devel-
oper. “The successful completion of
the Mellon Bank Center adds a dra-
matic new dimension to the skyline
of Philadelphia.” O]

_GREAT STUFF

( 3

“ YOU GUYS PUTTING
NP THE GRATING IN NOW..

WHAT DA YA MEAN
THERES NO
PLANKING...

WHERES THE
WELDING

L RGRANESEASIE
GUESS NOBODY TOLD
HIM THE DESIGN GLUYS

FOR FASTENING METAL OR FIBERGLASS BAR GRATING

¢ ONE MAN FROM ABOVE * NO WELDING * NO DRILLING
* NO PENETRATION OF STEEL OR COATING
* AS EASY TO REMOVE AS IT IS TO INSTALL
* VERSATILITY FOR CONSTRUCTABILITY.

Structz:Easta

Struct-Fast Inc., 20 Walnut Street, Suite 101, Wellesley Hills, MA 02181
Tel. 617 235 6734 Fax: 617 431 7940 Wats: 800 327 6719
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Working together, AISC and CNA
help keep losses under control
to keep your premiums down.
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The AISC business insurance program offers fabricating business. As a result, the CNA
you a very important benefit: A loss control Insurance Companies can offer you a loss
program that not only helps keep premiums control program that may help reduce injuries
down, but also is available at no extra cost. and may ultimately reduce premiums. We are
Only the close working relationship between proud to say this program has been endorsed
the CNA Insurance Companies and AISC makes with the AISC “Seal of Approval”
this possible. Take advantage of this comprehensive

By listening to your association, we insurance program designed especially for and
understand the risks of the structural steel endorsed by AISC. Call 1-800-CNA-6241.

® CNA

For All the Commitments You Make*

The CNA Insurance Companes underwriting this program will vary according to the coverage. Available in the Continental U S only. These companies include
Transportation insurance Company, Valley Forge insurance Company, Continental Casualty Company, National Fire Insurance Company of Hartford,
Transcontinental insurance Compsany or Amernican Casuaity Company ol Raading, Pennsyhmnia. CNA Plaza/Chicago, IL 60685




Pipe Cutting

ernon Tool employs a basic

IBM-AT processor to tackle
complex cutting requirements. The
electronic control of this simple,
field-proven machine features
closed-loop servo drive and en-
coder feedback for unerring preci-
sion. Accurate fit-up reduce time
spent on manual measurement,
grinding, and filling. The micropro-
cessor control offers on-line and
off-line programming, from 2- to 6-
axes controls, and full data display
for easy programming,

For more information, contact:
Jim Blackburn, Vernon Tool Com-
pany, 503 Jones Road, Oceanside,
CA 92054 (619) 433-5860.

coustical Plaster

RACE has introduced a new

fire-rated spray-applied
acoustical  plaster, Acoustikote
Type AK-1. The product offers ex-
cellent noise reduction characteris-
tics and has a light reflectivity
value in excess of 80%. Its fire-
proofing quality can be used to ob-
tain hourly fire ratings to meet all
fire resistance code requirements
on structural steel. In addition,
Acoustikote, being cementitious,
has excellent durability and in-
place physical properties. The
product is designed for applica-
tions in areas where a continuous,
monolithic textured ceiling finish is
desired, such as in convention cen-
ters, hotels, auditoriums, schools,
correctional facilities, and transpor-
tation terminals.

For information, contact: Mar-
keting Communications Depart.,
GRACE Construction Products Di-
vision, 62 Whittemore Ave,, Cam-
bridge, MA 02140 (617) 876-1400,

tailing Software
esign Data has upgraded sev-
eral components of its SDS/2
computer-aided system for the
structural steel industry. The up-
dated Estimating Modules pro-
vides an enhanced multing pro-

gram allowing more control when
satisfying material requirements
and multing items with camber,
straightening, and mill ends. Also,
the user can control report format,
choosing to display, direct to a disk
file, and/or print a report. Version
5.1X of the Detailing Module pro-
vides support of WT and channel
members used in vertical framing,
enhanced project sequencing, and
expanded setup parameters to
allow greater control and flexibil-
ity. Also, an automated stair pro-
gram was added. Also updated are
the Production Control Module
and CNC Interface Module. The
company also is offering Designl -
ink, which is capable of download-
ing engineering data, including
building geometry, member size,
rotation and loads to the SDS/2
fabrication package.

For more information, contact:
Design Data, 1033 O St., Lincoln,
NE 68508 (800) 443-0782.

EPortable Punches

/G. Heller's Son, Inc., has intro-

duced a new line of portable
punches. Instead of having to
transport a steel beam, angle or
plate to a hydraulic punch, the por-
table punch can be moved to the
beam. The punch capabilities in-
clude: maximum punch diameter
of 1TW6"; maximum plate thickness
of 1146"; output of 48 tons; punch-
ing stroke of 17 throat depth of
4.33"; punch time of 8 seconds; and
automatic or manual operation.
The portable punch offers quick
changes from one diameter to an-
other and a suspension spring for a
crane hook to assist in moving the
punch.

For more information, contact:
E.G. Heller’s Son, 18330 Oxnard St.,
Tarzana, CA 91356-1502 (818) 881-
0900.

Engineering
Calculator

obber Instruments is offering an
all new dimensional engineering

NEW PRODUCTS

calculator that works in feet, inches
and sixteenths and converts to dec-
imal or metric. The patented 0 to 15
keyboard is the key to easy opera-
tion, allowing a user to add, sub-
tract, multiply in feet, inches and
fractions without converting deci-
mals. Jobber III has many new fea-
tures, including: built in trig func-
tions in all three modes; five
additional memories; direct trian-
gle solutions; retains all data when
calculator cuts off; and metric con-
Versions,

For more information, contact:
Jobber Instruments, P.O. Box 4112,
Sevierville, TN 37864 (800) 635-
1339.

Steel Punches
complete new line of
punches, dies and shear
blades for Angleline, Beamline,
and Portable punches is being of-
fered by the American Punch Co.
Standard punches with matching
dies are offered in round sizes from
W to 112" in V52 increments, Ob-
long, square, hex and rectangular
shapes also are available. All are
produced from the finest quality
tool steel, heat treated and preci-
sion machined to close tolerances.
For more information, contact:
The American Punch Co.,, 685
South Green Road, Cleveland, OH
44121 (800) 243-1492.

Steel Tubes

he largest selection of custom
tubing sizes just got larger.
Valmont/Tulsa has increased the
size range of their Jumbo Twin
Weld (SAW) Tubing line. Now
available are all the odd, even, and
in-between sizes from 12" x 8" x
313" wall to 30" square x .750"
wall. Furthermore, most tubing
sizes are now available in lengths
to 60", without a splice. The com-
pany specializes in producing un-
usual tubing sizes and shapes.
For more information, call
Valmont/Tulsa, Jumbo Twin Weld
Department, (800) 331-3002.
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NEW PRODUCTS

Steel Detailing
Cnmpulcr Detailing Corp. an-

nounces the release of Version
4.0 of BEAMS and COLUMNS, a
program for detailing structural
steel with AutoCAD. Almost all of
the original routines have been re-
vised. Some of the new features in-
clude a drawing management sys-
tem and a Bill of Material generator
that can be used as a stand-alone
program. All fittings are created
parametrically, complete with di-
mensions. In addition to creating
fabrication drawings of structural
members, the program can be used
by Miscellaneous Metal Fabricators
for detailing stair stringers and
other building components.

For more information, contact:
Computer Detailing, 1310 Indus-
trial Blvd., Southampton, PA 18966
(215) 355-6003

Structural Design

utoDesign, a new integrated
structural analysis program

[,

from Structural Analysis Technolo-
gies for PC and Workstation plat-
forms, incorporates Artificial Intel-
ligence into the design process. It is
the first software that contains an
ADS-based module for the devel-
opment of a structural analysis
module from inside AutoCAD. It-
erative cycles of structural analysis
and design can be automatically
carried out, with interactive design
and optimization (weight minimi-
zation) capabilities. The program
includes an AISC module for the
design of steel structures along
with design optimization capabili-
ties for minimization of weight
and cost. An interactive or auto-
mated mode can be used. It also in-
cludes a unique module for earth-
quake hazard analysis.

For more information, contact:
Structural Analysis Technologies,
4677 Old Ironsides Dr., Suite 250,
Santa Clara, CA 95054 (408) 496-
1120.

Direct Drive Blast
Wheel

angborn has introduced a new

240-DD direct drive Rotoblast
wheel. Reported to give 6-13%
higher abrasive velocity for faster
cleaning, this new blast wheel con-
tains only five wear plates in its
solid manganese housing. It also
uses newly patented Rotoflare
vanes for broader abrasive cover-
age on the work. This wheel is
available on new equipment as well
as a retrofit to most blast machines
currently in operation.

For more information, contact:
Debbi Price/Sandy Huntsberger,
Pangborn Corp., P.O. Box 380, Ha-
gerstown, MD 21741-0380 (800)
638-3046.

Structural Analysis

Softdesk, Inc., has released a new
software product, the Structural
Modeler, which provides an inter-
active environment for developing

Nlb | :

Gain the STEELCAD edge, a steel detailing system simple
enough for anyone to use, with the power to turn any
detailer into high-output veteran.

AUGUST PURCHASE SPECIAL

CALL NOW |

Every system purchased in August comes with a free " Notebook"

SI1Z

386 computer. Small enough to fit into a briefcase, powerfull

enough to produce 10 to 20 full 24 x 36 drawings per day...

200 E. ROBINSON
ORLANDO, FLORIDA 32801
1 -800 - 456 - 7875




‘lructural analysis models inside
AutoCAD. The Modeler creates
completely defined models with
members, supports, properties,
and loads. It provides a bi-direc-
tional communications link with
the STAAD III analysis packages.
Interfaces with two other analysis
packages, SAP90 and AutoSTEEL
are in development.

For more information, contact;
Lucy Lynch, DCA Softdesk, 7 Lib-
erty Hill Road, Henniker, NH
03242 (603) 428-3199.

Flux Recovery

System

Wcld Engineering has intro-

duced the new Mighty-
Might AS-4 flux recovery system.
The product is an inexpensive, rug-
ged and powerful submerged arc
flux recovery system. It mounts
easily onto most automatic sub-
merged arc welding equipment. It
is a versatile system with quick at-

RISA-2D

Rapid Interactive Structural Analysis
Two Dimensional

Siitititestitisatistittsatisitiiissazisiataces
buildings

tach options.

For more information, contact;
Weld Engineering Co., 6 Depot St.,
South Grafton, MA 01560 (508) 839-
9875.

Pipe Notching
Machines

Imi Jancy pipe notching ma-
chines allow inexpensive pro-
ductive notching of all types of
pipe and tubing while ensuring
that the pipe is notched quickly
and accurately the first time. With
this system, filing and grinding be-
come unnecessary. It is available in
manually operated and electrically
driven models. The notchers are
portable and a single unit can
notch several diameters of pipe
with no changes or attachments.
For more information, contact:
Jancy Engineering, P.O. Box 3098,
4616 Kimmel Dr., Davenport, 1A
52808 (319) 326-6251.

Tube Steel

elded Tube Co. is expand-

ing its production of tube
steel. The company produces struc-
tural tubing in both squares (2"
through 16") and corresponding
rec l.m;,lm. (10" to 20 " N.H.T.). The
company’s KleenKote product is
designed to reduce the cleaning
and paint preparation stage of
manufacturing. The tube is cleaned
and primer coated with weldable,
non-toxic paint.

For more information, contact:
Welded Tube Company of Amer-
ica, 1855 East 122nd St., Chicago, IL
60633 (800) 733-5683.

70 KSI Steel
S5S, a division of USX Corp.,
has introduced the new USS
COR-TEN B-QT Steel (ASTM A-
852), quenched and tempered to
provide 70 ksi (480 MPa) minimum
vield strength. This new steel grade
was L‘]c\'uln}“lt'd b_\.' USS to close the

Structural Material Sorter Ver 3.0

Ne—

A series of programs

designed to help
steel fabricators

slssbonnnnw

manage material.

Reduces labor — Increases accuracy.

Automatically computes weights, surface
areas, bolt counts and lineal totals.
Quickly sorts lists into proper order.

Produces optimum length-cutting lists from
in-house stock, vendor's stock or the best
combination of each.

Provides shipping lists based on piece-
mark sequence.

Tallies material costs, shop hours and field
hours for easy estimating.

Uses simplified terms so non-tech person-
nel can operate with ease.

External Data Interface can import existing
computer-based material lists.

Call today for a FREE demo kit, including
the full system's operator's manual!

E.J.E. INDUSTRIES. INC.

best tool for the job
e us a call and see for yourself!

S L S LA LS L L L LRSS

‘ For a demo, call: 1 (800) 332-7472
FAX: (714) 863-0244

17900 Sky Park Circle, Suite 106
Irvine, CA 92714

IFESSIONALS
(412) 228-8841

COMPUTER SOFTWARE FOR STEEL PRC
287 Dewey Avenue Washington, PA 15301




NEW PRODUCTS

gap between the 100 ksi and 50 ksi
yield strength steels used in plate
for bridge construction. COR-TEN
B-QT is weldable utilizing shop
and field methods similar to those
required by 50 ksi COR-TEN B
Steel (ASTM A-588, Grade A)
COR-TEN B-QT is a weathering
steel with greater atmospheric cor-
rosion resistance than carbon steel
By following the FHWA guidelines
for the use of uncoated weathering
steel, it virtually eliminates the
need for paimilig, which poten-
tially provides substantial cost sav-
ings.

For more information, contact:
USS, a division of USX Corp., P.O.
Box 86, Pittsburgh, PA 15230-0086.

AISC For AutoCAD

his program runs in AutoCAD
(Release 10 and above) and
draws structural steel shapes and
lists their properties corresponding
to data published in Part 1 of the

SDS/2 assures fitting
solutions again and again,
Call Design Data —

Ist Edition, AISC LRFD Manual of
Steel Construction, as well as the 9th
Edition, AISC ASD Manual of Steel
Construction. The program will
draw to full scale the end, eleva-
tion, and plan views using the de-
sign dimensions of the following
shapes: W, S, M, and HP Shapes;
American Standard Channels (C);
Miscellaneous Channels (MC);
Structural Tees cut from W, M, and
S Shapes (WT, MT, 5T); Single An-
gles; Structural Tubing; and Pipe
Other software offered for sale
by AISC include: AISC Database,
which contains the properties and
dimensions of all the structural
shapes corresponding to data pub-
lished in Part 1 of the AISC LRFD
Manual of Steel Construction as well
as the 9th Edition ASD Manual of
Steel Construction; CONXPRT, a
knowledge-based PC software sys-
tem for the design of steel building
connections; WEBOPEN, a pro-
gram for designing web openings
in steel and composite beams; and

i*"
-
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Stemfire, which determines safe
and economical fire protection for
steel beams, columns and trusses.

For more information, contact:
AISC Software, One East Wacker
Dr., Suite 3100, Chicago, IL 60601-
2001 (312) 670-5434.

Steel Deck

Attachment

he Autotraxx ICH Deck Fas-

tening System is used to at-
tach steel deck in a stitch or struc-
tural steel application. The system
has two components: a stand-up
tool that includes a screwgun,
depth sensitive nosepiece and
unique drive socket; and Traxx
fastenerers with an ICH (Internal
Cone Head) design.

For more information, contact:
ITW Buildex, 1349 West Bryn
Mawr Ave., ltasca, IL 60143 (708)
595-3549,
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’ The Third National Symposium on Steel
| Bridge Construction is a program that

offers eminently qualified speakers
presenting current practices dealing with
steel bridge construction. More
importantly, it will deal with the co-relation
of design techniques, fabrication, detailing
and erection principles. The theme is: “To
create a dialogue between owners,
designers and builders to enhance the
economy, quality and reliability of steel
bridges."

The symposium has been designed to
meet the need for a first-class, hands-on
national program addressing the specifics
of steel bridge construction. It will benefit
fabricators, erectors, designers, owners
and bridge contractors.

Highlights:

+ Painting workshop

+ In-depth reports on recently completed
outstanding steel bridges

« Deisgn & contructability panel

+ Short span bridges

« FHWA research programs

+ Economical details

+ Fatigue workshop

- For more information:

:  Complete this form and send it to:
. The American Institute of Steel

. Construction, Inc., One East Wacker
. Dr., Suite 3100, Chicago IL

: 60601-2001, Attn: Lewis Brunner.

: Name:

© Affiliation:
Address:

© Or call Lewis Brunner at (312)
© 670-5420.

September 16-17, 1991

The Adam's Mark Hotel
St. Louis, MO

Co-sponsored by
The Federal Highway Administration
Amencan Association of State Highway and Transportation Officials
The Amencan Iron and Stee! Insttute
The Amencan Institute of Steel Constructon
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SCHOOLS
CANOPIES
AIRPORTS
CONVENTION CENTERS
STADIUMS
INSTITUTIONS
AUDITORIUMS
CHURCHES
SWIMMING POOLS
PRISONS
THEATRES

|

Y

M Provide structural and ceiling
material all in one architectural
element

® Provides long spans without
mid-span fastening

B Wide choice of depths and
design thicknesses

M |deally suited to any type
construction

W Presents a uniform ceiling with
no irregular gaps

W Design with our acoustical treat-
ment fo achieve state-of-the-art
solutions to sound control

M Blend control—use acoustic and
non-acoustic panels together

. Sy
~
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ECONOMY THROUGH SELECTION
B Roof Deck
M Plated Deck
B Composite Deck

MINIMUM MAINTENANCE
FAST ERECTION
THE CHOICE IS YOURS!

FOR

E l . = @)

Eleven Talbot Avenue, Rankin PA 15104
PHONE: 412/351-3943
FAX: 442/354-2018

INFORMATION, CONTACT
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STRUCTURAL & EARTHQUAKE
ENGINEERING

Developed by Edward L. Wilson
& Ashraf Habibullah

General Analysis
& Design

ETABS

Building Analysis
& Design

Co_ ;_:pte:s & Structures, Inc.
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