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DECK DESIGN DATA SHEET
No. 13

UNITED STEEL DECK, IN
DECK FINISHES

STANDARD FINISHES COMMONLY AVAILABLE ON USD PRODUCTS

PRODUCTS

GALV.
G90 or G60

PHOS/PTD

GALV.
+ PAINT

PRIME PTD

V.

FINISH
PAINT
V.

UNCOATED

Vi

12" & 3" Roof Decks X
4",
1%2", 2", 3" Composite Deck X X
UFX36, UF2X, UFS (Form Deck) X

6", 7V2" Roof Deck X

X

X

X

X

X

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.

I. 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.

C. GALVANIZED ROOF DECK IS RECOMMENDED

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

D. USD RECOMMENDS THE USE OF GALVANIZED

E.

MATERIALS FOR MOST EXPOSURES.
GALVANIZED STEEL IS COVERED BY ASTM A4486;
GALVANIZING IS COVERED BY ASTM A525; G60
AND G90 ARE COATING WEIGHTS.

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

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

B. USE FOR BALLASTED ROOFS OR ADHERED
ROOF SYSTEMS— SEE NOTE I.C.
C. SALT SPRAY (AND OTHER) TEST RESULTS ARE
AVAILABLE ON REQUEST.
D. “PRIME PAINTED" DECK IS MADE FROM ASTM
A611 STEEL.

IV A "GALV. + PAINT” MEANS PRIMER IS FACTORY
APPLIED OVER GALVANIZED STEEL. THE PRIMER
PAINT IS AS DESCRIBED IN II1.

B. THIS FINISH IS MOST ECONOMICAL WHEN A
FINAL COAT OF PAINT IS TO BE FIELD APPLIED.

C. USE IN HIGH HUMIDITY AREAS—THE PAINT PLUS
GALVANIZING PROVIDES EXTHEMELY GOOD
MOISTURE PROTECTION.

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

V. A. 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

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

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

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

ll. A. “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.

SHOULD BE FOR AT LEAST 20,000 SQUARE FEET.

B. WHEN INSTALLING DECK WITH A SPECIAL FINISH,
SCREWED SIDE LAPS ARE RECOMMENDED:
AND, IN MOST CASES, SCREWS, PNEUMATIC OR
POWDER DRIVEN FASTENERS SHOULD BE USED
AT SUPPORTS.

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

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

B. UNCOATED STEEL CONFORMS TO ASTM A611.
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NICHOLAS ). BOURAS, INC.
PO. BOX 662, 475 SPRINGFIELD AVE
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A new generation
of rolled beams
and column sha
for economical
steel construction.

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

ATEN:EAIE.IBED -

INNOVATORS OF STEEL CONSTRUCTION PRODUCTS.
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* HIGH YIELD STRENGTHS (up to
65 KSI) - even for ultra-heavy
sections

* DUTSTANDING TOUGHNESS
PROPERTIES

* EXTREMELY LOW CARBON
EQUIVALENT — ensures excel
lent weldability

A NEW PROCESS... QST.

The secret Is in ARBED's revolu
tionary new in-line QST process

OTHER RECENT ARBED
INNOVATIONS:

ARBED-ROLLED 40", 44", and
“TAILOR-MADE" (WTM) series —
famous for high section moduli,
great lateral bucking resistance,
and blg savings in fabrication

costs and weights. These products
are also available In the new
HISTAR quality 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 212-355-2150/12421
In Canada: TradeARBED Canada,
Inc., 3340 Mainway, Burlington,
Ontario, Canada L7M 1A7

(416) 3355710, FAX 416-335-1292
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.
L All three SCADA packages include the
This general purpose program has everything following elements: 3D truss, 2D and
most structural engineers need. Features such 3D beam, 3 & 4-node thin plate/shell, 3 to
as: [J 2D and 3D linear analysis with P-.. 9-node thick plate/shell, plane/axisymmetric,
effects. [J Out-of-core routine for virtually and 4 to 27-node solid.
unlimited-size structures. [ Steel and concrete Other SCADA modules include nonlinear
design. [J Interactive heat transfer and fluid
graphics with stress flow. Prices shown are for
contours. [] Macro- ! PC-version only. SCADA
programmable query lan- 1 versions for SUN, VAX, and
guage. [J Mesh generation. 1 APOLLO are also available.
‘ _
. # ; Z
All the features of SCADA/ e
PC-S1 plus time history, /
response spectrum, and o
buckling.
- " i AMERICAN COMPUTERS & ENGINEERS
u‘\ll lhf tt".llul‘(:s Ur h(‘u)-'\/ 11726 San Viceme Bivd | Suite 212
B, 4 | . atrterial - Los Angeles, CA 90049, 1'SA
PC-S2 pl‘us m.mrn.ll and RE (2130 REO-N008 Pk (24h) ididoise
geometric. nonlinearities. Telex: 493-0363 ACE Ul
%
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MAKING THIS BUILDING §
WOULD GIVE MOST (L

But not Vulcraft. We saw it as one of our greatest challenges ever. Because
we not only supplied steel joists and joist girders for the project, we also helped
design the framing system so that only limited structural damage could be ex-
pected from an earthquake measuring up to 7.5 on the Richter scale.
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FE FROM EARTH S
PANIES THE SHAKES.

That was essential because the building, which was constructed for Evans
& Sutherland Computer Corporation, is located within a mile of the Wasatch
Fault in Salt Lake City. What's more, Evans & Sutherland is a leading designer
of special-purpose digital computers, software systems and display devices —

products extrernely vulnerable to damage from seismic tremors.

To plan for maximum protection, Vu %cfraft was asked to join
with the architects and engineers at the design stage of the project.
Already, they'd decided to use a “base isolation” system, the most
advanced buffering method available. But using our steel joists
and joist girders was also an important decision. The joists and
joist girders are much lighter in weight than wide flange beams,
so the entire building required less steel, lighter columns and less
foundation. And this not only lightened the load for the base iso-
lators, it saved appreaably on building costs.

Throughout construction, Vulcraft remained constantly
involved, tailoring our delivery of materials to the exact erection
schedule and meeting deadlines with- |88 ’?
outfail. Whatsmore, ourjoistsand ~ §
joist girders helped the steel erectors
meet their deadlines. That's because
our products are fast and easy to erect
— afact that saves time and money on
virtually any job where they're used.

S() Whed-ler YOU need VU[CIHft‘S The design wam chase a ’tlu't;a-ﬂ;l;rni..\ﬂ'ﬂl 0 ccoom

maodate sasmic loads. They also specified Vidcrafft stee jousts

help to protect your building from i el
earthquakes or you want to stay out of the hole when it comes to

construction costs, contact any of the plants wmmr
. b ]

listed below. Or see Sweet's 05100/VUL. ik

PO. Bax 637, Brigham Ciry, UT 84302 801/734- %433, PO. Bax F-2, Florence, SC 29502 803/662-0381; PO. Box 169, h tﬂmu AL 35967

205/845- 2460, PO, Bax 186, Grapeland, TX 75844 409/ 687-4665, PO. Bax 59, Norfolk, NE 68701 402/644-8500; PO. Bax 1000, St Joe, IN

46785 219/337-5411. Archiect: Erlich-Rominger Architecs AIA; Suctural Engineer: Reaveley Engineers & Assocats, Inc.; General Contracior
The Bestibyon Comporation; Sieel Fabricator: DEH Steel Sspply, Inc.; Steed Evector: Sl Deck Ervectors, Inc




W Deadlines Push...

Push Back.

You know the Steel Detailing business
Long days, brutal overheads, last minute design
changes, a tired staff, errors, shrinking profits and a
looming deadline.

So change the way you do your business
with Steelcad. Steelcad's detailing software
increases your company's drawing productivity by
up to 8 times. Your error factor drops to virtually
nil, overheads can come way down, last minute
changes are a ten minute "fix" and the bank won't

laugh at your balance sheet anymore

Steelcad allows yvou to push productivity to
the point where deadlines become "no problem"
unless vou bring in eight times
Ol Ccourse

the business. And

eight times the profit

Steelcad 1l

Steelcad 11
150 Alden Ed., Ste. 201
Markham, Ontanio

Canada L3R 6A8
1-B00-387-4201

Call us today for a tree

full demonstration




Creative Design

WEST POINT
VISITORS CENTER

A New Gateway to History

by Maria Valenti

N.Y. The same spirit of creative resolution
helped architects JSA Inc. successfully
conclude a ditficult mission at the Academy

The New Hampshire-based archite

Academy's dignity and history, but whict
could be constructed for a pregetermineag

price and within a fast-track time frame. A

number of other restrictions and require-
menls were ind de
by the
1y project 1
new construclior K - - |
the Academy ar i

acquired 1
lege. ltincluded an

directly adjacent to the existing Visitors

Center. A central atrium joins both stru
lures and serves as a common entrance

Furthermore. the facade of the new

facility replic

ing (a former

and plaza
identity to the complex. The project's com
pletion marked the recent official opening
of the New South Campus

The central challenge, according to JSA
partner and principal in charge ot the pro|-
ect Jim Warner, v |
a building tha

ihat looks exactly like an adjacent ex
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roposal (HFP) by the Army (
of Ena r i bition or

tructural cor ' ng
tor's buillding—and even that the ]
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Steel Meets the Challenges

Steel was selected as the materal wh

would help the architects meet the de
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J u
fure begar influence form as the JSA
for team ed by project architect Michael
IPS Tague, worked to satisfy the criteria and
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From the SDS/2 Estimating Module

Every facet of structural
steel construction has its
risks. Only those with ironclad
confidence face and master
those risks. In fabrication, the
big risk is working for
nothing—which happens with
inaccurate estimates.

With the SDS/2 Estimating
Module from Design Data, you
get estimates you can take to
the bank, because it lets you
create a computer model of
your shop that reflects all your
unique fabrication practices
You quickly generate a bid
with the confidence of know-
ing materials and labor costs
for each member are accu-
rate. Then, when the contract

"Software for the Professional”

800-443-0782

DESIGN

DATA

is signed you can put the job
into production, knowing your
fabrication costs won't exceed
the estimate.

The SDS/2 Estimating
Module was designed for flex-
ibility and ease of use as well
as speed and accuracy. Use it
as a stand-alone system or
integrated with the other
fabrication modules offered by
Design Data. Update or
modify the shop model at any
time and generate a range of
reports, including material
and labor costs, material lists
by vendor and preliminary
production scheduling.

To start developing the kind
of confidence in your
estimates you can bank on,
call Design Data
today—800-443-0782,

1989 Design Data Corporation

STEEL CONSTRUCTION
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“”!thlu' \tlt'\:l{ln.’u'l. Los ‘\m_‘rf-'a
Granite and Aluminum /Glass Window Wall Mockup ready

for Dynamic Water Infiltration Test

SMITH-EMERY COMPANY

781 East Washingron Blvd., Los Angeles, Calitornia 90021

213/749-3411 @ Fax 213/746-72.8

® Testing Facility is 45
foot high by 70-foot long

300 psf loading capacity

¢ Per ASTM and AAMA

Specincations

¢ Lomputer aided data
acquisition with instant
8 deflection readings +

001 inch

# ¢ Dynamic Tests using

Tatel

1 2000 HP Aircraft Engine

w/13.5 foot propeller

O 4 /
K] L
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C12x30 on

Tie beams at entry and
beam

resists skylight thrust

Flexibility for Design and Tradition
One of the design dilemmas at this point
involved concealing the bracing, since a
good part of the facade is glass, accord
ing to Shelley. "JSA hid the bracing behind
spandrel glass, saving both time and
money, he said

The use of steel provided solutions to

other problems, as well as infuenced a

JOBBER 1i

top of wide-flange

Detail of end steel

beam carries roof stri

number of design decisions. It helped sat
isfy the requirement to match the existing
building's five-foot cast-in-place concrete
fascia overhang by enabling the architect
to design the structure with cantilevered
beams to catch precast glass fiber rein
forced concrete panels

Conversely, the bearing capacity of
steel vs. concrete influenced the materials

truss

and side beams. Bottom

ture

JCIU

used on the entrance facade. To save

weight, as well as delivery time, Ya-in. red
and-black granite and black marble face
panels, backed by one-in. aluminum hor

ey-comb backing, were used on the en
trance canopy instead ol dimensional
stone. Steel also provided the interior
sturcture for the four, 20-in. polished brass

columns that preside over the granite

FEET-INCH-SIXTEENTHS ENGINEERING

FRET INCHES SIXTERNTHS ENCINETRING CALCULATON
WITH DHCIRAAL AN Al T

JOBBER 11

CALCULATOR WITH DECIMAL & METRIC

“The calculator that does it all”

@) = 6 = 0
) ) 62 ()6 0 6 O O

) S DEaEnem
It will save you time, money & costly mistakes. S ealeml -1 1-°01-°1°01°'1 1 |

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.

e |t is programmed to solve right triangles giving you the Bevel-Slope-Rise-Run at just the touch of a button.

$89.95 Plus $3.00 Postage & Handling
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 I
PO. BOX 4112
SEVIERVILLE, TN 37864 ‘

® Jobber Il has the only patented 0-15 keyboard in the industry.
® ALMOST ANYONE CAN BE A MATHEMATICAL GENIUS.
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plaza and provide a grand entrance for
the tens of thousands of visitors who tour
West Point each year

“Steel afforded us the flexibility we

needed to conform to certain traditional

. design aspects of the existing building,”
said Warner, a West Point graduate, "as
well as the flexibility to incorporate con
temporary elements such as the glass sky-
light”

George Liadis, of Trataros Construction
agreed that steel played an important role
in the successful execution of the project
“Timing was everything on the job," said
Liadis, who noted that heavy spring and
summer rains created job delays which
had to be made up by working nearly non-
stop from May through to the September
deadline

Warner went on to note that administrat
ing the West Point project on a design
build basis was a departure from the norm
for the Army Corps of Engineers, and was
done so because of a more entrepreneur-
l1al approach being attempted by the De-
partment of Defense on many of ils con-
struction projects. “The traditional course
1S that an architect I1s engaged to design a
job, and then the job is put out for bid. This
project would never have been completed
in time if that route had been taken

_ In fact, due to a certain amount of inevi
’\T;mle bureaucracy, the project fell behind

. before it even got off the ground. "We told
them we needed 270 days to complete the
job,” said Liadis. “Although we received
the contract in October, 1988, we didn't
get the approval to proceed until March
17, 1989. Luckily, the steel erection went
smoothly. Other material delays, like the
skylight and honeycomb panels, had us
working up until the last minute, though
According to Liadis, the use of steel
helped conclude the job in about half the
estimated time. "The grand opening cere-
mony took place on schedule, Sept.1," he
said
All involved agreed that a sense of histo-
ry pervaded the project from start to finish
“West Point has a spectacular campus on
the Hudson River,” said Warner, “The Visi-
tors Center is the gateway 1o the area.”
"It was a prestigious job," said Tague
‘The use of steel helped make it a suc
céas " ==

Architect
JSA Inc. Architects Planners
Partsmouth, New Hampshire

Consulting Engineer

Neill & Gunter, Inc
Portland, Maine

General Contractor
Trataros Construction, Inc
Brooklyn, New York
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Mountain Enterprises developed
ME2 software to be the most com:-
prehensive steel detailer's tool
available

While the one-finger, automatic
systems work well on simple fram-
ing. our software users have also
been successfully detailing the dif-
ficult jobs that are becoming more
prevalent in today's market...
because ME2 gives them the
power to turn the most complex
detalling and design problems into

WHEN IT COMES TO COMPUTER DETAILING...

Some say, it happens automatically.
Some say, it only takes one finger.

We say, first it takes good detailers...
and one essential tool...

THE UP-FRONT SYSTEM

99

automatic, one-finger, computer-
ized solutions...today!

Whether it would be your first
computer system, or a powerful
way to augment your existing sys-
tem, ME2 Steel Detailing Software
is the right choice for you

MOUNTAIN ENTERPRISES, INC.
ME2 Steel Detailing Software
P.O. Box 190 « Shepherdstown, WV 25443
304/876-3845 « FAX: 304/876-3063

Steel Fabricator
McKinney Slee

Albany, New York

Owner
United States Military Academy

West Point. New York

Fast-track job. Steel

framing helped finish

outl hall of estimated schedule



A.C. Edwards, Inc.

Announces

[LOWER LIABILITY RATES
FOR ELIGIBLE STEEL FABRICATORS
CALL TODAY FOR DETAILS

coNTACT YOUR AUTHORIZED GINMA DEALER

A.C. Edwands, Inc.

INSURANCE SINCE 1865

140 Greene Ave., Sayville, New York 11782

Ask for Patricia Russell

Long Island
Westchester 516-589-2107 New York City
914-761-4900 FAX: 516-589-1559 718-343-0012

é-' ----- W}"}
| A
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...:-’Q_'_"_’__‘l'?j
Endorsed by American Institute of Steel Construction For All the Commitments You Make'
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~ Ingenious Engineering

THE SPORTING CLUB
AT THE BELLEVUE

Steel Solves a “Weight” Problem

by Walter E.B. Jewell

A "weighty” problem was solved by using steel frarming on sports club atop Bellevue parking deck

'rl 1980, the owners of Philadeiphia's Belle
vue Hotel constructed a 350-car garage
adjacent to a 20-story office building and
separated from the hotel by 20-ft wide
Chancellor Street. At the time, the owner's
program called for a reinforced concrete
structure with post-tensioned slabs. During
the design, the owners felt assured they
would cc iete negotiations for a tenant 1o
lease a 45,000 sq. ft health club to be con

structed above the garage

Number 6 / 1989

Because the foundation design required

caissons to rock, and strap grade beam:
support extenor columns, the owner chose
not to design extra capacity into the struc-
ture. When negotiations were terminated
construchon stopped at the last parking lev
el. Over the nex! several years, other clubs
were solicited. Some of these deals could
not be completed because ol the inheremt
limited capacity of the completed parking

structure

the owner negotiated with the

Cal. to

In 1986
Naiman Company of San Dieqgo
study the possibility of finally constructing a
health club above the garage. From the on
set, it became apparen! that a program lo
satisty them would include far more than the
45.000-sqg. ft
originally planned. After

two-level haalth club facility as

several studies lo

1 of new loads 10 be

determine the amour
imposed, it became evident that compietion
of the building as originally designed was




impossible under existing conditions.

To compound the problem, the owner
had begun to refurbish the Bellevue Hotel
and to convert it from a luxury historic Cen-
ter City Hotel to a gallery of shops and of-
fices, with a high-class smaller hotel on the
upper floors. For this construction, it was
necessary to close Chancellor Street for the
temporary exclusive use of the contractor. I
became apparent the only possible way to
construct the building was to change the
building materials—to a structural steel
frame to allow a less expensive, lighter con-
struction system

Because the original parking structure re-
quired columns at 62 ft o.c., it became nec-
essary o use either deep beams al every
floor or to construct a transfer system, From
preliminary pricing by the construction man-
ager, it was determined the building would
have 10-fl deep trusses spanning from exie-
rior to interior columns and these would
support 30-ft long purlins using a composite
steel section with 2-in. metal deck and a
4-in. hghtweight slab

As the architect and Naiman Company
project manager continued lo develop their
program, more and more square footage

became necessary. Because the columns
and foundations were designed for specific
locations of pools, weight rooms and other
public areas of the originally envisioned
club, a constant shifting of areas was need-
ed lo impose the mos! balanced new load-
ing to the existing columns and foundations
Inthe end, the use of structural steel permit-
ted almost 85,000 sq. ft of new construction
to be built 85 ft high instead of the original
45,000 sq. ft at 50 ft high. The design was
complicated by the need to distribute the
vertical loads to the columns where the
mosl reserve capacity existed. Both gravity
and lateral loads through the building had to
be transferred around the large open areas
at the gym with raised running frack, the
pool, the basketball courts and other high-
ceiling areas.

Design Only Part of Problem

Design, however, was only part of the major
problems this building faced. There were
economic and construction limitations, The
fact that Chancellor Street was no longer
available, meant that the maijority of the
structural steel would be erected from
Broad Street, Philadelphia's major north

south thoroughfare. In addition, the Broad
Streel subway line and pedestrian con-
course are directly beneath the street and
sidewalk in front of the structure, crealing
potential hazards in the location of cranes.
The erection of the four-story structural
steel frame on top of the existing seven-level
parking garage of the Bellevue Hotel took
on a complete new degree of difficulty when
the owner informed the erector the storage
area for cranes and material storage on
Chancellor Street was no longer available
Joseph Cooke, the structural engineer for
the entire project, designed 18 10-ton truss-
es 50 ft long to support the upper four floors
and running track. The erector put in place
six trusses from Locust Streel and twelve
trusses from Broad Street on two weekends
After completing the framing at the truss
level, a 5-in. concrete slab was poured on
24,000 sq. ft of 20-ga. metal deck. Two 30-
ton cranes were raised to the new slab area
with a large crane working off a wood-mat-
led cover over the subway which was ap-
proved by Septa Engineers, The cranes
were supported on a double 30-in. beam
runway on 12x 12 oak timbers 10 ft long.
The runway ran from Broad Street west for

The Structural Desig_ner

The Software Solution
for Structural Engineers
& Detailing Professionals
The most complete, integrated
software programs available

for producing engineering plans,
details and fabrication drawings

The Steel Detailer

e Powerful application programs for framing & .
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Produce full engineering design drawings B
Comprehensive industry standard material ©
libraries for steel, concrete, masonry and timber European countries
Bi-directional Analysis/Design interface B
Stick frame to 3D shape modeler ©

The Structural Designer and The Steel Detailer operatg inside AutoCAD®
and are available for personal computers and Sun

D.C.A. Engineering Software, Inc.

Programs for detailing beams, columns, bracing

Routines for erection & anchor bolt layout plans
Steel databases for US, Canadian, British &

Complete control over drawing composition
Bill of material weights calculated automatically

workstations.
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AutoCAD is registered in the US
Patent and Trademark Office by
Autodesk, Inc.

Unifying the AEC World with a Single Source for Solutions
P.O. Box 955, Henniker, NH 03242 (603) 428-3199 FAX (603)428-7901

Sun is a repstered trademark of .

Sun Microsystems, Inc.
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220 ft. Inside the runway beams, a dolly rail
road was built to transport the unloaded
material to the existing crane at the west

end of job. About six tons of matenal could

be moved at one time manually with relative
ease in about five minutes
In about five weeks, the steel structure

was about 70% erected, and one crane had
worked itself out of a job. So the east end
crane was lowered to Broad Street
id crane to both unload and erect

the balance of matenal, which included the

ieaving

the sec

miscellaneous steel for the pool and run
ning track

Despite all of the special considerations
given, it is estimated that the project saved
$500.000 and six months over a concrete
building. More importantly, the use of struc

tural steel made this project feasible. Had it
not been converted to steel, we might still
be waiting to find the health club promoter
who Ccoult

1 live with 45,000 sq. ft of space

Exterior of sporting club above parking

deck of adjacent hotel

Architect
Michael Graves
Princeton. New Jer

Structural Engineer

Joseph W Cooke

Ciales

Philadelphia, Pennsylvania

General Contractor
Turner Construc

tion Company

Phuladelphia, Pennsyhvania

Steel Fabricator

Leonard Kunkin & Associates, In

Line Lexington, Pennsylvaniz

Owner

Bellevue Hotel
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Steel’s Flexibility

LAMBERT AIRPORT
BRIDGE

Sharpest Curve in the Midwest!

by Josephine L. Emerick

R R R

-
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Sharp sweep of Ramp D girders (|
Photo courtesy Delong's, I

ambert-St. Louis International Airport
Lrs a busy place, both in terms of air
tratfic and airport construction. Part of this
new construction includes a mulliple ramp
bridge project, which features what is be
heved to be the most highly curved steel
bridge in the Midwest
Lambert is the seventh busiest airport in
the nation, with 280.092 flights by com-
mercial air carriers in 1987, and ranks 10th
in the world in the number of landings and
takeolis
Figures for 1987 indicated there are 811
commercial flights and 244 commuter
flights each day. That means, in favorable
weather conditions
flights take off and land every hour. Eleven

approximately 75

major airlines serve the field. Along with
the growth of air traffic al Lambert has
come a tremendous volume of renovation
and new construction. The number of
gates at the airport was increased signifi-
cantly in 1985 when the East Terminal
wing was opened. And recent renovation
o access roads, the rental car return area
and parking facilities has helped ease tral
fic congestion around the airport

Lambert has received $90 million in fed
eral improvement grants since 1981 (mare
than any other airport in the nation), and
plans to invest $130 million in the next five
years on improvements to the airfield, the
terminal, roadway access and a
mitigation program

Booker Associates, Inc., a St. Louis
based multi-disciplinary engineering firm,
has provided highway design and consul
tant services to the Lambert-St. Louis In
ternational Airport Authority since the
beginning of the major improvements pro-
gram in 1979. Part of the firm's involve
ment at Lambert has been the conceptual
and engineering design for the recon-
struction of the collector distributor road
ways. Most recently construction was
Phase Il. which included the rebuilding of

noise

Number 6 / 1989

and above) show ingemous use of stee:

the direct connections to the terminal and
the parking garage, south and southeas!
of the terminal

Part ol this Phase |l work involved the

design of a multiple ramp bridge to carry

vehicl smoothly onto the ticketing

check-in level of the main terminal area

and into the rental-car ready area on the

ower level of the parking garage The de
sign required an indepth analysis of tralfic
patterns and the consiruction
ne sary to facilitate traffic

key 1Issue engineers had 1o address was

;-.r 1asing

nanal

how to minimize disruption to tratfic tlow in

and out of the airport durng the project

Fred Weber. Inc

was awarded the con
tract for the Phase || Roadways Project
ncluding the multiple ramp bndge. The
structural part of this project is one ramp
that spiits into two ramps, with a length ol
564 feet and weighing in at 359 tons
Ramp A, serving traffic
has a 382-ft radius, and Ramp D, serving
traffic from the south and west, has a 150
ft radius. If Ramp D were continued on, it

from the east

would make a compiete circle around the
And
in addition to their

ends ot a football field

| ramps
are on vertical curves
honzontal curves
One of the big girders, A22, is 75 ft-7 In
long and weights 29,907 Ibs. Top and bot
tom flanges are plates 22 in
thick. The web is % in. thick, with a 4 it

2 in. horizontal sweep and 1

wide by £ In

it vertical
camber

F. Joe DeLong I, president of DeLong
Inc., believes that Ramp D and its girders
have the greatest degree of curvature of
any steel bridge in the Midwes!. It is the
most highly curved of all of the thousands
of plans bid upon or built by his firm
44-yr. history

According to DelLong, the
curvalure in the girders was obtained by
using continuous heat from two torches on
each flange. The heat was applied to each

4
nonzoniail

looking southeast, with
A in background
fange simuilaneously while thi qirder was
i1 @ horizontal position. Heat was applied
10 the secltion of the ":,_i.-n_]u- In compression
and was cle IHPl_\.' monitored 10 insure the
steel would not exceed 1.150° ¢

Multiple passes with the lorches were
required ot oleel

mos! aQirders

was al

wwed (0 cool o normal lemperatures be

ore heal was Horizontal

irve olisets

applied

were checked on each gira

1gainr

er after heating (and cooling), and again
on the complete stringer ine when it was
assembled for dnlling the splice holes

The design of the large degree ol curva

ture was mandated by existing site condi

lions. because of the location of an exist

ing parking garage and the layoul ¢

; roads and the maijor interstate that
Booker engineers de
phys
5 landscape ar

erves the airport

signed the brnidges around these sical

restnction

s, and the hrrr

clure department assisted in the se

tion of a pant ‘heme and modihed

hammerhead piers 1o malch existing cor

Architect/Structural Engineer

Booker A it Ine

Fred Weber

General Contractor

Steel Fabricator

Owner/Construction Manager

St Aitport Authociet
| UIS AIrport Aut Y
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msurance program.

The American Institute of Steel Construction has
given its seal of approval to the business insurance
program from the CNA Insurance Companies. The
reason is our proven ability to respond to the
specialized insurance needs you have because of
the specialized nature of the work you do.

This business insurance program provides a
comprehensive package that can meet virtually all
your business insurance needs, including com-
mercial property, commercial liability, commercial
auto, workers’ compensation and commercial
umbrella. The program also offers you the oppor-

tunity to be eligible for a safety group dividend*
based on the efficient control of losses.

With the program’s comprehensive approach
to coverage — plus specialized loss control serv-
ices and responsive claims handling— you can be
assured of receiving the best value an association-
endorsed program can offer. You can be confident
about the stability of your program, too. It's backed
by the experience and financial strength of one of
the nation'’s largest and most respected insurance

organizations. T
For more information, call 1-800-CNA-6241.

*Safety group dividends, avallable in most states, are declared by CNAs Board of Directors and cannot be guaranteed

CHA

For All the Commitments You Make*

The CNA Insurance Companies underwriting CAM programs will vary according to the coverage. These companies include: Transportation insurance Company,
Valley Forge Insurance Company, Continental Casualty Company, National Fire Insurance Company of Hartford, American Casualty Company of Reading, Pennsylvania
or Transcontinental Insurance Company CNA Plaza, Chicago, I 60685
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Fast Construction—with Steel

TRINITY CHURCH
PEDESTRIAN BRIDGE

It Wasn't There Yesterday!

by Edward Cohen

Tf'lf_‘v Trinity Church Pedestrian Bridge
connects the Gothic portico at the rear
of the church in lower Manhattan with the

second fioor of the 25-story building at 74
Trinity Place across the street. It houses
the parish headquarters, clergy and staff
offices, meeting rooms, classrooms, a

and dining facility and a pre

wrsery. The structure is also a vis
ual symbol linking the church edifice at the
head of Wall Street to the site of its operat
ing programs. The Parish of Trinity Church
in New York City was chartered in 1697 by
King William Ill of England, with the pre

sent bulding hr':."'f_} tt

e third church edi

occupy the site. Because Trinity
Church is a New York City landmark, the
bridge's design could not compromise the
church's historical integrity. It was also
subiject to the approval of the Landmarks
Pri-_-g

other city agencies and community

fice to

servation Commission as well as 11

groups, a process that look several years
to achieve. In addition, since the bridge I1s
located in a very congested area, its con
struction could not interrupt the normally
heavy vehicular and pedestrian traffic on
busy Trinity Place

Aesthetic Studies
Trinity Church is probably the city's most
tamous church, and certainly its most dra
matically situated. Completed in 1846, it
was designed by Richard Upjohn in the
delicately detailed, soaring Gothic Revival
Style. Even today, the church holds its own
in the congested Financial Dislrict of the
city, and its graceful spire overlooks one of
the most lovely churchyards anywhere
The church is known for its extensive
community programs. A dozen years ago,
concerned for the safety of the mothers
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800-331-3002

Custom squares and
shapes. Order squares from
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from 4" X 20" 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 John
Holden.
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children and the elderly who parlicipate ir

its activities and who dailly had to cross

ncreasingly busy Trinity Place, the church

fathers decided to construct the

orage

A clue Tor the aesign (and approval of
the Landmarks Commission) came from a
historical precedent: the 1866 Loew

Bridge at Saint Paul's Chapel. The bridge
was bullt to protect pedestrians at the haz
ardous intersection of Broadway and Ful
) xd In

' was describe

one construction

lication as a lascinat
Ing early venture in New York constructior
and tratfic engineering. The solution came

through the (

Ol a lacey, gracelul

Hlat-arched open metal structure coated a
charcoal brown color that spans the
street, cantilevers over the historic stone
retaining wall above Trinity Place and gen-
tly reaches the church through an existing

porch e arch

The architectural design of the bridge

was finally approved by all the city agen-

cies involved for two principal reasons

First, as stated previously, there was a pre

cede

ol a bridge in the area by thorough
documentation about the nearby Loew
Bridge. long since taken down. The other

main reason 1s that tt

€ new design was felt
o compliment—in fact, complement—the
143-year-old church and the 50-year-old
parish building. Perhaps the nature of the

bridge was best expressed by the Land-

yrvation Commission on Feb
8, 1983 when they approved the design of
the bndge, after a public hearing, and
wrote it "is clearly contemporary vel evoc-

ative of the spirit of the church

marks Pre

I designed to visually alter
olable
landmarks,  reported New York Newsday

the face ol one of the city's most ne

there was surprisingly little public out-
cry The issue failed to elicit even one
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objectior The newest of New York's
bndges does indeed ook like it has al
ways been there

Design Concept a Challenge

The 86-ft long. 8-ft-wide pedestnan bridge
also represents a sign ficant engineering
challenge. One problem was that the
IJT:*.‘]l’_],!_‘_- could not be supported simply by
the building and the church. In addition, a
16-ft high, 100-yr. old gravity retaining wall

surrounding the church could nol with

stand the loads of the new structure either
Therefore., 10 make construction of the
bndge possible, it was designed
overhanging beam (o canlilever O

taining wall from an intermediale s
at the curb line. The 19 ft-4-in.N cantilever

was not supported on the retan

under dead load. This car

ad load greatly reduce

on the parish headquarters buillding so
that no reinforcement in the columns or
building foundation was required, al
though a new spandrel girder was added
to transfer loads to the building. Other

wise. the reinforcement would have been

very costly, if not impossible. The cantile
ver was supported and anchored at the
retaining wall for live load to increase stiff

ness and reduce the live-load defle

making the ir : vibratior
jue 10 pedestr

The terme sts of
two 15-ir la Slet
colurmi SUPPA ch, Ir
urn, resis or aia

steel pipe, concrele hlled piles [jf'{._.-"}".,]'.ﬂ.\
of a multitude of subsurface obstacles, in
cluding utilities, the exiling sewer and the
subway, approval from various New York
City agencies was required before the
piles could be driven. To satisly clearance
requirements, there was room for only two
piles which had to be squeezed withina 7
ft horizontal space between the subway
and sewer (each requiring a 3-ft clearance

from the piles) and drille jh
°

straight throuc
an abandoned elevated subway structur

All piles were augered in with stee

ol Ghaa . vy by
peyond the subway ol

dnving the piles, the subway struc
ture as well as the church retaining wall
were monitored for harmful vibrations with
velocity meters. The information obtained
from the test pits and borings in the foun-
dation area was given to prospective bid
ders prior to the award of the construction
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Closeup of bridge shows intricate detaling of structural steel and railing
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® 2D/3D Frame / Truss / Plate / Shell
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® AISC Library included

® Interactive graphic menu driven design

* Continuous beam, section properties, frequency
calculations

* AISC code check and sizing

* AC| column, beam, footing design

* Design details can be output to AUTOCAD
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GUARANTEE

M-STRUDL is superior in productivity and power.
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STEEL
DETAILING
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BEAMS & COLUMNS
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programs for detailing
structural steel and
miscellaneous metal
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Beams & Columns with
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costly, programs to finish
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Tninity Bridge transported o busy Manhaltan street in one piece on special Irailer

contract. This avoided any consiruction

cosl extra or ime delay.

Another problem was the fact the parish
house was not aligned directly with the
church portico. Therefore, the bridge was
designed with a small skew and a 37-in
drop from the parish house to the church
1o provide smooth crossings. A maximurm

To

clearance, the bridge pro

graae ( it D% allows wheelchair ace

obtain vertica
file was broken by a qraceful 34-ft vertical
curve which maintained the required high

way clearance and arcr |

conhiguration al
the intermediate support

An important consideration in develop
Ing the design concept was that, because
of the busy tratfic on the narrow streels ol
lower Manhattan, the construction of the
bridge could not interrupt the normally
heavy vehicular and pedestnan traffic on
Trinity Place, To solve this problem, the
bridge was conceived, designed and de-
talled as a steel bridge, shop-welded and
fabricated in one piece and erected as a

urnit

Structural Details

The bridge i1s a pair of Vierendeel lrussed
deck arches spaced 7 it apart and lied
together by 6-inx1 In. rectangular
tubes at the bottom and #18-ga. sleel
deck form at the top. The deck form nol
only supports the 4-in. concrete deck with
its granite paving, but also served as a
horizontal shield for streel traffic protec
tion during construction

All the steel in the bnage s AS572 Gr. 50
The top and bottom chords of each arch
are welded “T" sections. In the Vierendeel
sections adjacent to the supports, the ver
tical members connecling the two chords
consist of one web plate lined up and
welded to the webs of the top and bottom
chords and two “T" sections, cut from
rolled, wide-flange “I" beams. Elsewhere
and bottom chords merge lo form a

single “I" section by using a common web
plate with a total depth of only 16 in. in
the mid-portion and 8% in. at the east end
These shallow depths not
only creale a graceful appearance but
also provide ample verlical clearance. The

respeclively.

compiete siructure was analyzed and op
timized as a three-dimensional structure
by using a compuler for the most eco
nomical construction. The effects of a fu
ture enclosure for the pedestrian bridge
especially the wind load on the enclosure,
were also considered

All the welds on the bridge are fillet
welds, with the exception of the welds al
the splice plates, deck form supporling
shelf plates and connections to the col

umns, which are full-penetration butt
welds
Fabrication

The greatest concern in the fabrication of
the bridge was the distortion and/or warp-
ing of the completed structure caused by
shrinkage caused by welding, since the
overall visual appearance of the complet-
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Closeup o

and pre-assermbled into complete bnage.

Erection

The complet glded structure wa
shipped f e Pa I b site
IN one piece in an upngnt position Dy u¢

INg a specially designed trailler. It was driv
en across the George Washington Bridge
and moved dowr n Manhattan
1987 under police

pgroadaway

" "4‘| 1
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On Nov. 8, 1987, the Trinity
nan Bridge was erected In

Bolted to the flange plales

Sunday

0 minutes

of the two previously erected steel col

umns with eighteen bolts each, to the
building with eight bolts, and to the church
retaining wall with four bolts, the operation
Careful planning,
ulous engineering, precise fabricat-

Y3-1 eyt Tala '
was smooth and iasl

ing, skilful erection, quality control and co-
ordination enabled the total of forty-eight
bolts to the four independent supporting
structures to fit with a tolerance of Ys in

Railing and Deck

The ornamental railing, installed after the
bridge was erected, Is shaped like a row of
1 1s highlighted by a bronze medal-
of each X, just like on the
century-old Loew Bridge. With the excep-
other
the ball finial at the top ol

lion at the center

tion of some bronze ornamental

lems, such as

each post and the upper and lower hori

tal half-round mouldings, the railing is
bars
the elements

20
entirely made of A36 steel tubings
channels and plates. All
were

'f"{-

shop-welded and pre-assembled Ir
shor which

showed that the beautiful cast-iron work of

nstaliation

before

old can be recreated in today s steel weld
ing shops. Bronze footlamps and granite
paving the
crete deck provided hinishing touches In

1 with the histori

covering cast-in-place con

keepint

setting

Maintenance Considerations

For mimmum maintenance, drain holes
ire provided at all low points of the bridge
to avoid the collection of water. Snow meit-

crete deck with an electronic sens

tem that will automatically melt ice and

now, and the drainage system dis-

charges all the water into an existing drain
to prevent it from running back into the
church from the bridge. All the drain pipes
are provided with heat tracer cables 10
prevent the water from freezing. Further-
more, an epoxy based paint with sand-
blast cleaning was specified and used to
assure long life

New Vista for Old Landmark
The Trinity Church Pedestrian Bridge pro-
vides a safe, convenient link between the
church and their parish house across Trin-
ity Place. Because of careful planning and
the consideration of fabrication and erec-
tion, as well as preventive measures to
avoid any extra construction cost in the
preparation of the construction contract
documents, resulted in a very economical
structure. To minimize traffic disruption
during its construction, the use of welded
steel construction made it possible to fab-
ricate the bridge in one piece and erect it
as one unit

The aesthetic aspect of the bridge de-
sign was of prime importance because of
its location. Again, the use of welded steel
construction made it possible to produce
an elegant, Vierendeel-trussed arch with
thin members, almost transparent in ap-
pearance From the first moment, the
bridge looked so appropriate in its setting
and the disruption to the area had been so
minimal, that many New Yorkers hurrying
to work the next morning were nol quite
sure If the bridge had not always been
there. Those who noliced, however
agreed that the bridge actually enhances
the setting and creates a whole new vista
for the beloved landmark O

Architect
Lee Harris Po

New York

meroy Associales

New York

Structural Engineer
Ammann & Whitney

New York, New York

General Contractor/Steel Erector
Nab Construction Corporation

College Point, New York

Steel Fabricator

Reynolds Manufacturing Co

New York

New York

Edward Cohen is managing partner of the
stural engineereing firrn of Ammann & Whit

New York

sir

ney New York

Trinity Church Pedestrian Bridge was recently
selected as the winner in the 1989 AISC Prize
Bridge Purpose cale

competiion—special

qQory
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OUR WELDING PRODUCTS ARE UNSEEN
IN ALL THE RIGHT PLACES.
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BP America’s corporate headquarters in
Cleveland, Ohio leaves a lasting impression on
everyone who sees it.

What they don’t see is the contribution of
Lincoln Electric,

Using Lincoln Innershield® self-shielded
FCAW welding electrode, Lincoln lightweight
air-cooled guns, and Lincoln power sources,
operators were tested and qualified with
minimal training,.

Unlike conventional gas-shielded
processes, with Innershield, operators could
work in tight situations, free from cumbersome
gas cylinders, hoses, and restrictive shielding
curtains.

Portable Lincoln wire feeders simplified
continuous welding on long joints and
virtually eliminated stops and starts, Easily
adjusted for voltage and wire-feed speed, they
provided full welding flexibility.

What's more, Lincoln provided expert
technical assistance to keep each welding
application running smoothly.

If you're working on the kind of project
that people are going to notice, specify
Lincoln Electric.

The results will be as enduring as they
are endearing.

LINCOLN i

Where productivity isn’t a foreign idea.

For more information about 1incoln welding products, contacr
vour [ ancoln distnbutor or 'The Lincoln Electric Company,
22801 St. Clair Ave, Cleveland, Ohio 44117-1199.
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all ASTM quality standards. We provide proof tests
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And we can full-size tensile test our entire product size

: .
ranee instead of using machined samples What's more,

W n meect ~[\'\'i.1l. | (o {L'T‘Il, and state highway testing
ar rification requirements including rotational

capacity testing
All our fasteners are identified with a lot number

on each container which allows traceability to materials
dimensions, processing and testing. And because we
maintain a 7,000-ton inventory of fasteners we can
always supply what you need. So call 800/334-8397
FAX 219/337-5394 or write Post Office Box 6100,

St. Joe, IN 46785 for more information. And give us the

chance © earn
vour business




*Analyze any beam by poinl-

*Shear, moment, deflection,

*Full color graphical plots of

*Allowable/actual stresses,

30

l;(l Stlfr(l JIL€ ™  An essential tool for

— every design office

Intergrated Editing, Analysis, Graphics, AISC Design, and AISC
Verification of 2D Structural Frames

At Last ..... a revolurionary application using everyone's favorite
software...Lotus 123®° Now you can completely analyze and
design 2D frames, trusses, bracing, and beams with lightening
speed and superb graphics within 123. FastFrame also gives you
on-line help,mouse support, true spreadsheet entry, single keypress
control, and exceptional speed in a very refined package.

AISC & USER DEFINED
DATABASES

*View a "Pop-up® window to
scroll through and select the
section you need.

*Over 2,700 sections from the
6th, 7th and 8th edition AISC
handbooks, including L,LL
Jr., Tees, and others.

*Build your own additional
database of frequently used
seclions for use on all future
jobs.

*Numerical accuracy main-
tained with all AISC values.

STRUCTURE PLOTTING

*Press [Fs] to plot the entire
frame at any time. Quickly
verify your frame, loads, &
boundary conditions.

*Displays static & deformed
shapes.

* Members are color coded per
their AISC combined stress
values.

*Zoom in on any portion of the
frame by “drawing a
box"....just like CAD sys-
tems.

*CGA, EGA, & Hercules.

BEAM ANALYSIS & AISC
VERIFICATION

ing to it with the cursor and
pressing [F-10

and AISC code checks @ 250
points across span. AISC
check includes all sections
and all appendices.

results.

inflection points, & more!

Bracing Enters
Computer Ag

P Fa Only $650! Call Today
ENERCALC Engineering Software (800) 424-2252 | (714) 723-0295

3070 Bristol Street Costa Mesa, CA 92626 ODRRIC STEEL CONGTIUITION



. When'The BridgeWas Out,
We (CameACross
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It was the worst flooding upstate New York
had seen in thirty years.

As the swollen waters of the Schoharie Creek
raged out of control, the four-lane bridee above it
gave way. So, the New York State Thruway Authority
faced some tough problems. They simply couldn’t
afford a prolonged bridge closure at this vital link
of Interstate 90.

They didn’t have to. The bridge fabricator
responded to the urgent need with a tight delivery
schedule. And Lukens backed our customer by

committing to quick delivery of stripped steel plate.

We both came across — two of the reasons the
bridge was finished in nine months instead of the
original estimate of eighteen.

Stripped plate comes from Lukens flame cut

BRIDGE COL
IN NEW YORI

All Other Bric
To Be Checked Fc

AMSTERDAM, N.Y.
York State Thruway face
up to 4 year or more fol

wetrrdny of the S

Ex, Uezzded

Few Alternay oy

T’"A{JLBA“} fa g, o ———
ot X officialy e York Seare |

h&ﬂ:t‘ ::* Sund.} collapse na ‘I"‘ﬂdm-} fol-

Near Amgyer S8 in upstu N,“
More than wne York

up to 1250"long and down to 10" wide. So you don't
need to invest in cutting equipment or use up valu-
able manpower and shop space. I's also delivered
with prepared edges ready for fabrication. So it
saves you Lime as well.

Solid reasons to consider Lukens stripped
plate the next time you want to go over big. Ask for
our brochure when you call Bob Wright, Application
Engineering Manager, Lukens Steel Company,
Coatesville, PA 19320.(215) 383-3342.

[ukens Steel

The specialist in plate steels,

R —



Complex Software ¢
No Longer Means
Complex Procedures

Re-Introducing STAAD-III/ISDS

STAAD-IINISDS—the STANDARD for a reason.

RESEARCH ENGINEERS, INC.

ne 609 983 5050 « Fax 609 983 3825 « Telex 4994385
Within the U.S. call 1-800-833-1SDS



Imaginative Engineering

GERALD R. FORD
AMPHITHEATER

Commanding Views of the Rockies

by Richard Weingardt

T'|-- citizens of Vail envisioned an arr al steel frames reduced the cost from $5 sign. The theater, which i1s 17,000 sq. it

phitheater as the centerpiece of their million to $1.75 million and gave the citi provides 927 fixed seats and informal out
J-acre Gerald R. Ford Park which adjoins zens of Vail a light, airy structure in har door seating for 2.500. The fixed seats
ity Center. Th ommunity project, 10 mony with the mountains wrap around the modified thrust stage 1o
years in the making, began with several | provide the intimate audience/performer

false starts and a scheme which was too | Columns Eliminated Using Steel relationship appropnate for such a facility
( f r 1 W After the architects, Morter-Fisher were In addition to the thealer structure, the fa

3 . |
large, bulky and overwhelming structure ‘ hired 1o redesign with a new concepl, they ciities include; a tickel sales area; a con

with interior roof columns which interfered retained Richard Weingardt Consultants, | cessions

Wi

with a view ot the
| nvith some outdoor sealing was ac tructural design eliminated intenor col | ng tnnl[]:n[]_ and a full basement below

area, restrooms; a qgreen room

tage. A concrele stage Inc. as their structural engmneers, whose

and dressing rooms; a storage and receiv

e | umns the stage. The stage is designed 1o ac
re Engineers had o design the theater commodate an orchestra pit in the future

structure around the stage and seats al A large plaza near the entry, seating and
Ciur ready constructed ftrom the previous de concession areas accommodate large




For over 35 years, Riopelle has been
high quality, S.1.1. Specification steel bar
decks.

* Fast Estimates: Fax us your lists oruufumphu
* Quick In-House Detailing

* Delivery When You Want It

* Structural Engineering
We serve all fabricators and structural engineers. Our large
volume assures both fast delivery and highly-competitive quotes. No
job is too big or too small. International shipments available.
For unbeatable prices and favorable credit terms, give us a call

today.
RIOPELLE [\ 5c." ba zane o sill sua

ENGINEERING SALES, INC. FAX: 414-353-8093

B817 West Lynx Avenue
Milwaukee, Wisconsin 53225-1833

U.S.A,
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Public Design Sessions
Prior to preparing the drawings, public de-
sign discussions were held. During these
sessions, individuals from all areas of the
community were asked to provide input to
the design team so their specific concerns
could be addressed. Included were the
town council, police and fire officials, pri
vate individuals and prospective users of
the facility. The proposed facility was
modified continuously during design o
best accommodate the issues raised

Traditionally, outdoor
Colo. had been informal affairs
blanket, a picnic baskel and let the kids
run on the nearby slopes. while the enter-
tainers performed under a makeshift tent
The new amphitheater continues that tra-
dition of informality. More than half of the
seals are on grass berms. The backdrop
for the stage is a stand of 100-ft high
spruce trees along Gore Creek. Beyond,
the Rocky Mountains wrap around the fa-
cility on the remaining three sides

Al these public design sessions, many
residents also stressed the importance for
good acoustics and the need for a real
feeling of quality. The citizens wanted a
notable facility with a light and airy feel-
ing—a feeling of spaciousness. They did
not want a structure which was “just one
big roof

concerts in va

bring a

Acoustical Roof Panels “Float”

The seven roof panels, arranged for the
best acoustics, were designed to “float”
above the performance area. Tubular steel

Number 6 /
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S5pace

s defined by tubular steel trusses that are

of spaciousness

space frames supporl these rool panels
yel do nol obstruct views of the stage
even from the outdoor seating areas. The
structural steel truss system consists of
both long cantilever frames and 100-ft
wide arch frames. They were used not only
because ol economics
they lend the feeling of
citizens of Vail desired

The steel frames

but also because

spaciousness the

withstand heavy wind

ana snow lpads, while

olfer ng the visibility

and aesthetics desired. The frames are

true space frames in that they by them

selves, are capable ol resisting |
well as vertical lorces, withoul reliance or
a roof diaphragm or walls. The roof was
designed 1o suppor! loads of 84 psf; laler
ally, the frames will resist 90-mph wind
forces

The
steel frames were shop-labricated in large

complicated three-dimensional

and field-assembled. Connec
tions were carefully detalled so as not 1o
detract from the beauty of the steel stru

ture since il 1s exposed and serves as ar
Frame

seclions

chiteclure segmenls were de
signed o allow erection without using
heavy equipment. Field connections were
kepl clean Their

was quite complex because the frames

and simple geomelry

tersect at vanous planes, which were di
faleg by acoustical requirements

Structural Systems Detailed
The structural system for the amphitheater
itself consists of steel lube space frames

either cantilevered or gable bents. Main

IGRESS-2

An Interactive Graphic
Program for Analysis and
Computer-Aided Design
of Steel Structures

GRAPHIC INTERFACE

« Menu-driven

e On-screen instruction

Context sensitive help

Quick generation of geometry

OUn-screen drawing pad
ANSI wind load

Dead load and live load

Creneration ol

Moment releases

-

Selection from on-screen AISC ables

GRAPHIC DISPLAY OF RESULTS

¢ Load combimations

« Deformed shape

« Moment and shear diagrams

o Maximum member forces and stresses

« Code check data

COMPUTER-AIDED DESIGN
« Easy 1o use design cvcle

* ANSI load combinations

* Lateral support conditions

« AISC/ASD code check

« Program sugeests altermate members

SEISMIC ANALYSIS

« Earthquake record library

* Frequencies and mode shapes

« Modal analysis with animation
of response

» Response spectrum analysis

» Equivalent static (UBC)

For More Information Contact:
Prairie Technologies, Inc.
1776 East Washington Street
Urbana, lllinois 61801
Telephone: (217) 337-1586




LEJEUNE SMART BOLTS KNOW "PROPER TENSION!"

A-325 or A-490 high strength bolts.
Factory mill certification-traceable to each keg.
Black or mechanically galvanized.

Full domestic or open stock.

“THE LOWEST COST SYSTEM FOR PROPERLY
INSTALLED HIGH STRENGTH BOLTS!”

LEJEUNE BOLT COMPANY

8330 West 220th Street F
Lakeville, Minnesota 55044
For Information or Technical Assistance I
Call 1-800-USA-BOLT (872-2658) P
FAX 1-612-469-5893

was engineered comy site with s
footings—simple and sale in resisting large

forces
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frame members are 8 x 8 x /4 while secon-
dary members are 6 x6 x Y. Both tube
sizes are ASTM AS500 steel. The tube
pieces were welded either in the shop or
field. Spanning between the frames are
long-span, open-web roof joists. The
joists, which vary from 36 LH 14'sto 18 LH
04's and spaced al 8 ft o.c., suppor! the
wood roof deck. The deck, made up of
3 x 6 tongue-and-groove wood planks, is
bolted to the steel |joists

The roof structures over all other en
closed spaces of the complex are con
structed ol standard lightweight steel
members. Typical roof joists are 24 H6 at
three ft o.c. on masonry bearing walls, with
one in. deep metal deck. Except for the
stage, all floors are slab-on-grade con
struction. The full basement under the am
phitheater stage is framed over with 24 in
deep (ASTM A36) st girders. The
W24 x 68 girders are spaced at 8 ft o.c

and support a 6 n. concrete topping

and 2-in. metal deck stage floor system. A

total of 127 tons of structural steel went Two hexagon tube-plate connections at intersection of several truss frames

into the Ford project

Unique Rock Anchor Footings Community Spirit Project P - e
Because the soils contained large cob The project brought the whole town to- Richard Weingard!, PE IS president of Ri '_"""*m
bles and rocks, standard drilled pier foot-  gether with a common goal and communi- Weingarat Consultants f\n" STUCral Enge
ings could not be used and regular spread  ty spirit, while saving $3.25 million. Every RO EXSSac 40 LAY, COC0

footings would not resist the larqge over penny spent to construct the facility was
turning forces of the long. cantilevered from citizen donations. Upon the facility’'s
roof-truss frames. An unconventional soil  recognition in 1989 by the Consulting En- ¢

tension anchor system (similar to rock-an- gineers Council of Colorado for ‘Engineer
chonng d for tunnels) was engineered ing Excellence,” architect James R. Morter
to act composile with standard concrete remarked, “The Gerald R. Ford Amphi IT IS FUN TO

pad foolings theater is indeed a unique, one-of-a-kind DES.GN STEEL
The one and one-quarter inch dia. rock  structure. It demanded a unique engineer- CONNECTIONS

anchors were 140,000 psi high-strength ing solution and a unique range of engi

steel tie-rods, drilled 18 ft deep and pres neering services Of even greater impor- USING

sure-grouted. They provided the tension tance is the satislaction and acceptance

resistance necessary to stabilize the large of the performers and audiences who DESCON

uplift forces of the cantilevered truss have enjoyed using the facility.” ]

frames. This unique application of proven AN EASY TO Fl:JCS)E \SVODUI FII ”F‘,AgE PACKAGE

design techniques, though new for large

Colorado structures, was simple, safe and 25 TYPES OF BEAM TO COLUMN
economical CONNECTIONS, BEAM SPLICES AND
Architect BEAM TO GIRDER CONNECTIONS

The Dream . . . a Realization Mortet Fisher Architects MOMENT CONNECTIONS
SHEAR CONNECTIONS

\ vail. Colarado
The sweeping overhead V-framing of the - ol

steel entrance canopy welcomes atten Structural Engineer BOLTED AND WELDED

dees to all activities. The first perfor- Richard Weingardt Consultants, Inc
mance, which featured the 60-piece Colo- Denver, Colorado EXTS??!EVREM%AJSSFJ’\E.E%SSEN%ES.
rado Springs Symphony, was hosted by SPECIFICATION REQUIREMENTS
Betty Ford. In a recent interview, Gerald Eenera{l Fo'_'_"?c'or INCLUDED

Ford commented, “For many years, Vail Luddy-Viee Lontraclors

couid not compare with its ne:f._jJI"\.t](JF and v, ol FOR lNFOHMATDN CALL OR WRITE TO:
main rnval, Aspen, in the area of culture Owner

But now that we've built this outdoor Am 1 ‘.f'\n ley Foundation o“"”%%ﬂm:xs?ssgcm“s
phitheater, we can bring in top perform- vail, Colorado BERKELEY, CA 4707

=TT (415) 528-8308
ers.” Vail currently averages three cultural

events per week durnng the summer at the
theater, many by nationally recognized
performers
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Structural Software Company
The steel man's computer store

Jlim Bolling, President and CEO of
the Structural Software Company, is a
second-generation steel man. His fifteen
years spent managing a 5,000 ton per year
family fabricating shop gave him the
insider's perspective.

I'his understanding of the steel man's
needs has shaped every program the
Structural Software Company markets

Our programs speak the language of
steel, instead of requiring you to become a
programmer. And, they are designed 1o
I'o

reduce the time and the costs between the

work with you, the way you work

bid and the invoice.
It's You

programs that work hard, not those that

a tough business need

make your work harder

g1 FabriCAD.

detailing program, is designed to cut

our computerized
through the steel man's stubbornest logjam
the long waits on details and shop
drawings. You can gain control over your
schedule and budget, and smile at change
orders.
Bl Estimating thinks the way you do,
and takes into account everything that
needs to happen In an intensely
competitive climate, Estimating lets you
capitalize upon your shop's unique
strengths 1o generate faster and more
profitable quotes
= Material Allocation lets you develop
purchase orders by multing and combining
your materials. Combine matenals for

mill or warehouse buying, and mull against

your inventory, to recycle drops and never
run short. Create cutting hists that will ler
vou mark each beam with the job numbers
and piece marks of the pieces you will cul
from i
B [ you also sell metal over the counter,
Point of Sale will let you offer quotes
over the phone, based upon matenial, tax,
and labor costs, as well as the chent's
credit standing,

All of these programs run on |IBM
AT compatible microcomputers

Call today, and talk to some people
who can speak your language

Structural Software Company
PO Box 19220
Roanoke, VA 24019
(703) 362-9118
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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 overa\l
frame weight can AL | " >
be reduced by
20-25% andstill  EEEe
carry the required |57
loads. That means
less steel is needed, { 4/ /8
foundationscan @y
be smaller and
column sizes can
be reduced. o
We can offer this Fgsie=
steelatsuchalow [Z=%
price because we & o~
produce in modern, f=se <=
efficient electricarc £
furnaces. And that f
enables usto keep F
alloyingcoststoa "= -
minimum. And the < L .';i:;,. o

on down the ine. E | e .
Soifyou're buuldmg a bank or any other buﬂdmg you'll be puttmg
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

§ buidingyoubuid. Nucor-Yamato Steel Company




NEW LRFD/ASD

Computer Data Base ¢

FOR
STRUCTURAL
SHAPES

n a continuing effort to provide steel

design aids to structural engineers, the
American Institute of Steel Construction

has improved and expanded its Com-
puter Data Base for properties and
dimensions of structural steel shapes,
corresponding to data published in Part

1 of the 1st Edition, AISC LRFD Manual

of Steel Construction, as well as
properties needed for Allowable Stress
Design according to the 8th Edition,
AISC Manual of Steel Construction.

PROGRAM PACKAGE

1. Computer Data Base in binary format for the

properties and dimensions of the following
structural shapes:

a. W Shapes (many new sections)

b. S Shapes

M Shapes

HP Shapes

American Standard Channels (C)
Miscellaneous Channels (MC)
Structural Tees cut from W, M and S
shapes (WT, MT, ST)

Single & Double Angles

I. Structural Tubing

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

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

T @—~eoap

4. Utility program to convert data file to ASCII

format for FORTRAN applications.

ORDER FORM

| enclose payment of § for gty of Name Title
NEW LRFD/ASD COMPUTER DATA BASE-DIMENSIONS AND
PROPERTIES OF STRUCTURAL SHAPES AT $60 each Company
(Member price $45
Address
PERSONAL COMPUTER DISKETTE FOR:
IBM-PC (& Compatibles) I 1DEC Rainbow PC City =
) HP-150 Wang PC
State il Zip -

Visa & MasierCard accepled

Card No

Signature

Exp Date

MAIL TO. NEW LRFD/ASD COMPUTER DATA BASE

AMERICAN INSTITUTE OF STEEL CONSTRUCTION, INC

PO Box 4588, Chicago, IL 60680-4588

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

MODERN STEEL CONSTRUCTION




Technical

by Duane K. Miller

To supply structural engineers and fab-
ricators with the mechanical properties
data needed to ensure good weldment
design, manufacturers of consumables
use standard filler metal qualification tests
developed by the American Welding Soci-
ety. Tensile properties are thus reported
Too frequently, engineers expect the re-
sults of these lightly controlled tests to be
applicable directly to the properties of
welded connections made in the shop or
in the field. They are not. Both the structur-
al engineer and the labricator need to be
aware of the ways in which many variables
may affect the properties of the weld de-
posit

Designing Welds
When a structural engineer is designing a
lded connection, that weld typically will
e a fillet weld. a full-penetration butt weld,
or a partial-penetration weld. It is being
designed for a particular strength require-
ment. The fillet weld strength will be pro-
portional to the leg size, the length and the
strength of the filler metal. A butt weld will
be proportional to the cross-sectional area
and the strength of the filler metal. A par-
tial-penetration weld will have a strength
proportional to the depth of penetration,
the length and the strength of the filler mel-
al used. So, in any of these three situa-
tions, the strength of the filler metal used is
critical to the performance of the particular
joint

Properties Required
The word “strength” is used here specifi-
cally, because In some cases yield
strength is more important, and some-
times tensile strength is more important
Most welded connections are designed
around the tensile strength, but the yield
strength is very often the controlling factor
since permanent deformation is not desir-
able. The modulus of elasticity, used for
designing structure stiffness, is not a
structure-sensitive property and therefore
's not within the scope of this discussion
Another strength factor that does nol
figure into the strength equations men-
tioned above is toughness, a very difficult
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What Structural Engineers and Fabricators
Need to Know About Weld Metal ..
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Figure 1

property 1o use in design. Fracture me-
chanics is required to utilize the property
of toughness. However, impact resistance
measured by the Charpy specimen is fre-
qguently used. To that extent, this paper
discusses the effects of variables on
toughness. Toughness properties are nol
required by AWS D1.1 structural code,
however, unless specified in contract doc-
uments

The structural engineer requiring the
properties of yield strength and tensile
strength may go immedialely 1o the elec-
trode classification to try to discern these
Using an example of a typical low-hydro-
gen eleclrode, an E7018, he may look at
the 70 designation, knowing that 70
stands for a minimum tensile strength of
70,000 psi, and use thal for design pur-
poses. The same strength level may not
be seen in the actual weld joint selected
by the engineer. To understand why, it is
necessary first to review filler metal speci-
fications and qualification tests

Filler Metal Specifications

Mechanical properties requirements
spelled out in the AWS classification in-
clude specific yield, tensile strength and
elongation properties. Charpy values for
toughness may or may not be specified
Certain chemical properties are specified,
indicating key alloy levels. Finally, there
may be welding performance criteria such
as the percentage of moisture in the coal-
ings of low-hydrogen electrodes. A look at
a typical certification demonstrates that
electrodes exceed the minimums speci-
fied. However, note that the Appendix to

Figure 2

the filler metal specification includes re-

strictions on the use of this information, as

follows:
“Weld metal properties may vary
widely, according to size of the elec-
trode and amperage used, size of the
beads in the weld, plate thickness
joint geometry, preheat and inlerpass
temperatures, surface condition
base metal compaosition, dilution,
etc.™

The test plate was never designed to
duplicate the actual welding properties. It
would be impossible to duplicate all of the
properties that may be encountered. The
purpose s for classification or qualifica-
tion of a particular product to a specific
filler metal type. It does permit compari-
sons within the specification. That Is, one
E7018 electrode can be compared to an-
other, But technically, an E7018 electrode
cannot be compared to a deposit of sub-
merged arc, for example, because there
are differences between the tests

Test Controls

In relying on test results, the engineer

again will do well to heed the Appendix lo

the filler metal specification
“Properties of production welds may
vary accordingly. depending on the
particular welding conditions. Weld
metal properties may not duplicate, or
even closely approach, the values list-
ed and prescribed for test welds. ™

These tests were actually designed 1o
minimize variations in results due o tesl-
ing from one manufacturer to another, from

M
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STEMFIRE

AISC Steel Member Fire

Protection Computer Program

is new AISC computer program developed by Hughes Assoc. deter-
mines safe and economic fire protection for steel beams, columns and
trusses. It is intended for use by architects, engineers, building code and
fire officials, and others interested in steel building fire protection. STEM-
FIRE is based on rational procedures developed by the American [ron and
Steel Institute that extend the published Underwriters Laboratories, Inc.,
fire resistive designs to other possible rolled structural shapes and com-
mon protection material requirements. For a required fire rating, STEM-
FIRE determines minimum spray-on thickness for various rolled steel
shapes as well as the ceiling membrane or envelope protection for trusses.
This methodology is recognized by Underwriters Laboratories, Inc. and has
been adopied by the three national model building codes in the USA.
The software data base contains all the pertinent steel shape properties
and many listed Underwriters Laboratories, Inc. Fire Resistance Directory
construction details and their fire ratings. In this manner, user search time
is minimized and the design or checking of steel fire protection is opti-
mized. Hence, STEMFIRE is easy 1 use with litde input effort 1o quickly
produce specific design recommendations

Minimum Equipment Requirements
® [BM PC, XT, AT or compatibles
® MS.DOS operating system
® One 5" floppy disk drive and hard drive
® 250K bytes of memory
@ [BM compatible dot matrix printers or Hewlett Packard Laserjet

STEMFIRE Program Package
® Two 5" floppy disks containing executable software bearing AISC
copyright
® ['sers Manual, with instructions and sample problems

Order Form

MAIL TO AISC. STEMFIRE Order. PO Box 806276, Chicago. 1L 6008041 24

| enclose pavment of $._ for gv of STEMFIRE ot 896 00 cach. (Memiber price

§TL00 Pexse give AISC Membership Sumber )

Same & Title S

Comipam == e —

Mdress - - . -

iy — Slale Aip

Phane number L . == = =
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Mease enclose remittance. No COD orders In New York, Californis and Winos, add sabes tay
Shipping charges prepaid i the | S On shipments outside the | S add 100 of wtal purchase foe
postage and handling Visa and MasterCard acceped

Check one [7] Visa [] Mastertard
Charge oo card # = —— — ————— ——
Expiration dawe Signature =
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Figure 3

one year lo another and from one product
to another.

An in-depth look at one test, for a low-
hydrogen stick electrode, will help to clari-
fy the purpose of the tests. That product, a
shielded metal arc-welding electrode, is
covered in AWS A5.1. The mechanical
properties are those with which structural
engineers are most concerned. The first
step is to find out what tests are required
by the specification. Table #8 in that spec
indicates that for an E7018 electrode, Y-
in. dia. and “%-in. dia. electrodes do not
require mechanical testing. For the %aa-in.
dia. electrode, however, an all-weld-metal
tension tesl is required, with the plate to be
welded in the flat position. Out of the same
plate, impact specimens are lo be taken
and also a fillet weld tesl is 10 be per-
formed in the vertical and overhead posi-
tion to ensure weld soundness

The %e-in. dia. electrode has the same
requirements for mechanical testing as
does the %-in. dia. However, the fillet
weld is to be made in the horizontal posi-
tion, as opposed to the vertical and over-
head position of the %e-in. A 7e-in. dia.
electrode does not require any mechani-
cal lests

The %e-in. electrode can be subjected
to a closer look, since it does require me-
chanical testing. The next step is that the
particular test plate to be used must be
made of one of the three grades of steel
listed: A285 Gr. C; A36; or A283 Gr. D
Typically, A36 is used. The plate is to be
configured per Fig. 1. That is, a 45° includ-
ed angle, with a Yz-in. root opening, a plate
thickness dependent on the electrode
size, typically a ¥-in. or %=-in, electrode
and a backing bar appropriate to the size
of electrode being used. The plate is to be
pre-heated to 225° F, plus or minus 25°
Interpass temperature is to be maintained
at 225° to 350° F. The amperage is sug-
gested to be run between 150 and 220
amps. The welding sequence is specified
The first layer is to be made with a full ’
weave, with one layer for the entire hall-
inch of the root opening. The second and
all subsequent layers are to be welded
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Figure 4

with two passes per layer. A total of seven
o nine layers could be used to make this
weld specimen. Dictating the amperage
and welding sequence restricts the travel
speed. Note that the lesl plate will always
be multiple pass, with a mimmum of 13
relatively small beads

The specimen is to be tested per ASTM
specifications. The test specimens are to
be removed from the plate configuration
as shown in Figs. 1, 2 and 3. The machin
ing of the test plate, the accuracy of the
test instruments, elc., are all covered in
the ASTM specifications, For the E7018
electrode, the all-weld-metal tensile
strength must be a minimum of 72,000 psi
Yield must be 60,000 psi minimum. Elon-
gation must be 22% minimum. The impact
energy must be a minimum of 20 ft-lbs. at
minus 20° F. In addition, there are chemi-
cal and performance tests that are not dis-
cussed here, but if all these other criteria
are met, it may be classified as an E7018
SMAW stick electrode

Other consumables may be tested in a
different form. For instance, consider the
E6010 electrode, which is still within the
A5.1 specification. In this case, the speci-
men can be aged at 200° to 220° F. for 48
hours, plus or minus two hours, This per-
mits any hydrogen to escape from the
weld metal; This test is not designed to
hide the fact that hydrogen may be pre-
sent in the weld metal; its purpose is rather
to present a very consistent way of com-
paring products that may have hydrogen
in the weld metal. If, for example, the weld
specimens are not tested for two to four
weeks after welding, most of the hydrogen
has escaped from the sample. This is an
accelerated way of letting the hydrogen
escape to ensure the consistency of test
resuits

A different filler metal specification
A5.20, for flux-cored arc welding, shows
that the ambient or starting temperature
for the test plate is room temperature, vs
the low hydrogen test under 5.1, which
called for an initial temperature of 225° F
Here. the initial temperature isspecified as
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Figure 5

70° F
may utilize
gas. When required, the controlling gas is
to be carbon dioxide

A consideration of specification 517 for
submerged arc welding demonstrates the

In addition, flux-cored arc welding

externally supphed shielding

procedure is lightly controlled for testing
The %-in. dia. electrode should be used
at 550 amps and 28 volts. There can also

be post-weld heal treatment, or stress re

lieving, of submerged arc welds and other
products as well
perature is 1.150° F, plus or minus 25

and the weld should be stress-relieved for

The stress relief tem

one nour

Figure 6

Effects of Deviations

These test configurations and controls
may or may not reprasent the actual weld
ing conditions. Indeed, in the majority of
such
weld bead
and so forth

These

situations, there will be deviations
devialions as amperage

placement, plate thickness

have already been noled can be

classihed, however, into two broad cate

gories: chemical and thermal changes

Chemical Effects
Chemical changes are due to two key in
fluences: first, the plate chemistry and

Tr'll'-'r"

secondly. the amount of admixture

foundation plans. Don't waste
another stressful minute —
call Vectorsoft today.

2608 WADE AVENUE
RALEIGH, NC 27607

(919) 881-0820

Reduce Stress.

Vectorsoft's structural drafting system for AutoCAD® can reduce the
stress of deadlines by decreasing the amount of time and expense it
takes to produce drawings. STEELlines has every feature to tum out
structural steel details efficiently, with all dimensions from the AISC
manual. REBARIlines draws reinforced concrete details with ease,

following the bar placement standards of ACI and CRSI. -
In addition to the detailing features, modules =1
are available for automated framing and ‘
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terms may need definition here: admix-
ture, dilution and pickup

Figure 4 helps to illustrate admixture. As
the illustration shows, this weld is joining
plate A to plate B. A backing strip labeled
Cisincluded. The jointisto be filled with a
filler metal labeled D. The arc force and
energy of the electrode will melt some of
plate A, some of plate B and some of plate
C. The final composition of the weld metal
will be A, B, C and D. This conglomeration
of material is called "admixture.”

Figure 5 illustrates dilution. Dilution oc-

Figure 8

curs when a high alloy electrode is used to
weld on lower alloy plate. Thus, as the high
allow ismixed with the lower alloy, creating
an admixture, the high alloy is diluted. For
example, using a stainless steel electrode
with high chrome and high nickel to weld
on mild steel, will result in lower chrome
and nickel content in the weld than in the

electrode. This result is called “dilution.”

Figure 6 shows alloy pickup, which is
just the opposite of dilution. Here, a mild
steel electrode is used to weld on high
alloy plate. The weld deposit will contain

<MZ-4~IE > ¥

E WA WHITNEY

W.A. Whitney Corp.

650 Race Street

PO. Box 1206

Rockford, Illinois 611051206

(B15) 964-6771 Fax: (B15) 964-3175

PORTABLE POWER

with W.A. Whitney’s Portable Presses

Punching is one of the least ex-
pensive ways of making holes in
structurals. When using W.A.
Whitney'’s Portable Presses, you
save time and expense when
punching wide flange beams,
columns, channel iron, angle iron,
I-beams, plate and other ma-
terials.

* Portable—Take press to
work site

» Saves Time—Reduce
material handling

* Powerful—Punch up to
3" diameter holes

W.A. Whitney offers portable
presses with punching power
from 20 tons through 250 tons.
Talk to your W.A. Whitney distribu-
tor. Call or write today for our
portable press catalog.

nickel that was never present in the mild
steel filler When the deposil contains a
greater amount of alloy than the electrode,
the situation is referred to as alloy
“pickup.”

As base plate is introduced into the ad-
mixture, the weld chemistry changes. If
the plate chemistry is different than that
used for filler metal qualification, the weld
chemistry may be different. The signifi-
cance of this will be considered later

The extent of admixture is a function of
joint geometry, the process used and pro-
cedures. Since few people weld AWS filler
metal qualification plates in production,
the test plate is not typical of most produc-
tion joints

Figure 7 shows two different butt joints
The plate thickness is the same in both
cases. One involves a penetration weld,
welding from two sides. In this example,
the bottom side was welded first, then the
plate was turned, the top side was welded
and full joint strength was achieved. The
artwork shows there would be a tremen-
dous influence of base material in this par-
ticular weld, as shown by the dolted lines
A high percentage of the base melal
would be contained in the weld metal. This
admixture would be composed primarily
of base material

The second butt joint in Fig. 7 shows a
beveled joint with a backup that comes
close to approaching that of a filler metal
specification. Here, minimum amounts of
base material are melted. The admixture is
composed primarily of the filler metal. So
the joint geometry plays an important role
in determining the composition of the ad-
mixture

The process selected is very important
with respect to penetration. Figure 8 delin-
eates six major arc welding processes, the
degree of penetration will vary according
to the process. The deepest penetrating
process, the one in which the base materi-
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al has the most significant effect, is sub-
merged-arc welding. At the other extreme
gas tungsten arc welding or TIG welding
has relatively shallow penetration, still giv-
ng adeqguate fusion, but the base material
has a lesser effect. Bet
tremes are: the flux

cored Qga CESS
which gives relatively deep penetration
the self shie

which can h a lremenaous ran n
penetration; the gas metal-arc pro
which features deep penetratior
spray mode and relatively shallow pene
tration in the short arc mode (note: the lat-

ter is restricted on structural applications)
and the stick electrode process or shield-
ed metal-arc welding, which has a tighter
range. For a given process
penetration i1s a function ot amperage and
arity and

the extent o1

electrode s Trave

welding position atfectthe penetrationto a

lesser extent (Fig. 8)
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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 NIGHT‘S.
ROOM DEPOSIT: HOTELS ACCEPT DEPOSITS MADE BY CHECK OR BY AMERICAN EXPRESS, VISA, MASTERCARD, DIN-
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 B8" N/A
1214 Wyandotte
Kansas City, MO 64105
Pone: B16/471-1333
—_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%%
Municipal

**Limited Availability.

N/A: None available e i

Hotels will honor and guarantee reservations received =TT -
by February 12, 1990, so mail this form promptly. 2™ ) "
Refunds will be made only when cancellations are Embassy A

received at least 24 hours prior to scheduled arrival e Barney Allis Maza

Folly
Rﬂﬂ;rn }%gj&jf;gr Theater

HOTEL

Please reserve the accommodations indicated above for:
Guest Name #Adulls __ #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.)

| 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 Blanche
Expiration Date Signature:

(For information only, call Lona Babbington at AISC, Phone: 312/670-5432)
48 MODERN STEEL CONSTRUCTION




" Kansas City Site for 1990 “All-steel” Show

\
. 'I'ﬁ-ne 1990 National Steel Construction
Conference, the only “all-steel” confer-
ence and trade show produced in the
US., will be held in Kansas City, Mo.,
March 14-17. Last year's record atten-
dance in Nashville included more than
1,000 fabricators, erectors, consulting en-
gineers, architects, educators and suppli-
ers.

“Heartland of America”

Located in both the geographic and popu-
lation center of the nation (more than one-
third of the U.S. population resides within
600 miles, and more than 55 million peo-
ple within a day's drive), Kansas City de-
scribes itself as the “Heartland of Amer-
ica.” Electnc and eclectic, casual yel
energetic, the city's character fealures
some of the best characteristics of east
and weslt, north and south—a virtual mi-
crocosm of Americana. A sophisticated
metropolis, it still retains a small-town
friendliness.

The city. which spreads oul over gently
rolling hills and steep bluffs, is an exem-
plary model of urban planning. Nearly 140
miles of gracious, tree-lined and fountain-
studded boulevards wind through neigh-
borhoods and parks.

The arts thrive in Kansas City. Lyric Op-
era is in its 29th season, the Kansas City
Symphony performs regularly from late fall
to spring, and the city’s jazz legacy is evi-
dent in the city's night life. Both the State
Ballet of Missouri and the Westport Ballet
delight audiences each season. Touring
Broadway musicals and locally produced
theatre, including children’s and dinner
theatre, offer another dimension o live en-
tertainment

Kansas Cily's museums house every-
thing from the prehistoric to the future: an
archeology museum dating back to
200 B.C.; memorabilia of early pioneer life,
regional history and the Civil War; collec-
tions of miniatures, horse-drawn vehicles
and vintage cars; artifacts ol black and
Hispanic culture. The Nelson-Atkins Mu-
seum of Fine Arts is one of the most com-
prehensive art museums in the country.

Two religious denominations are head-
quartered in Kansas City. Nearby, Inde-
pendence is home to the Harry S Truman
Library and Museum; Weston has over 100
pre-Civil War (and lived-in) homes listed
on the National Register of Historic Places.
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Conference
The Kansas City Convention Center in
downtown Kansas City, Mo. is headquar-
ters for the 1990 Conference. The Center
has the space, convenience and flexibility
lo rate it as one of the top convention sites
in the country. Bartle Hall, which will be
utilized for the 1990 National Steel Con-
struction Conference exhibits, has 14
loading docks providing direct access to
the unobstructed (column-free) exhibit
floor. Utility boxes located on 30-ft centers
include lines for electrical, water, gas, air
and telephone. A floor load of 300 psf live
load enables display of even the heaviest
equipment. There is ample covered park-
ing for exhibitors and conference atten-
dees (1-day parking only $4). There is also
underground access to the Allis Plaza Ho-
tel (conference headquarters hotel), as
well as to two of the supplemental hotels:
Embassy on the Park and Radisson
Suites. A fourth hotel, the Americana, Is
just one-hall block away.

Kansas City International Airport, less
than 15 miles northwest of downtown, is
served by all major airlines.

Seminars and Technical Program

The 1990 National Steel Construction Con-
ference combines, for the fourth consecu-
tive year, the AISC National Engineering
Conference and AISC Conference of Op-
erating Personnel. Special sessions focus
on the specific interests of structural steel
fabricators, consulting engineers, archi-
tects, owners, public officials, erectors,
delailers, researchers and educalors.

The Conference continues 1o be the pre-
mier meeting place for engineering
professionals, the best place lo obtain the
most information about buildings and
bridges designed and built in steel.

Workshop sessions gel down to basics,
the nuts-and-bolts details of designing. fa-
bricating and erecting structural steel. Ev-
ery aspecl ol the construction process
from concept to compelition receives al-
tention: computerized design, Load and
Resistance Factor Design, Autostress De-
sign, project management, shop and field
inspection and safety, quality certification,
productivity, welding, bolting, cleaning,
painting.

The focus is on practical solutions to
common problems, and it has also been
the first forum for introducing the latest re-
search on structural steel design, recent
code changes and technological ad-
vances.

Exhibit Booth Space Available

The National Steel Construction Confer-
ence offers an ideal marketplace lo those
who provide products and services to the
structural steel industry. In addition to dis-
play booths, exhibitors at the 1990 Nation-
al Steel Construction Conference will also
be given an opportunity to conduct a
Product/Service Workshop. Introduced for
the first time last year, these special ses-
sions offer a forum where companies can
share the latest technological advances in
specialized felds, conduct demenstra-
tions or question-and-answer dialogues,
introduce new or updated equipment and
programs. These workshops will be con-
ducted during specific time penods, not in
conflict with regular conference sessions,
and the schedule will be included as part
of the Official Conference Program. Infor-
mation on exhibit space at the conference
is now available from AISC headquarters
(312-670-2400)

Pre-Conference Events

This year's Schedule of Events will include
an Educator Meeling, concentrating on
subjects of interest to those who teach
structural steel design courses al colleges
and universities; and a Prolessional Mem-
ber Forum for structural engineers inter-
ested in current programs and publica-
tions available from AISC. Other
organizations or associations who would
lke to schedule pre-conference activities
to take advantage of this expected high
concentration ol industry representatives
should contact Lona Babbington, Confer-
ence Coordinator, at 312-670-5432.

Spouses’ Program/Optional Events

In addition to the technical program, the
conference will also include a special pro-
gram for spouses and guests of those reg-
istering 1o attend. A schedule of planned
evening and post-conference activities
will also be offered.

MSC to Publish Special Show Issue
Modern Steel Construction will publish its
January/February issue as The 1990 Na-
tional Steel Construction Conference Offi-
cial Program issue. It will also expand cir-
culation for the November/December
issue to offer information (including Offi-
cial Program and Registration Form) to the
widest possible audience
The Pattis Group-3M, Lincolnwood, Ill. is
MSC's advertising representative. Eric
Neiman (708 / 679-1100) will be happy to
give you full details on advertising in this
special issue. 0
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PRELIMINARY SCHEDULE OF EVENTS

MONDAY and TUESDAY — MARCH 12-13

Exhibior Move-in and Pre-conference Events

6:30-7:30 PM

AISC Welcome Cocktail Party

All conference attendees, and spouses, are invit
1o attend the Cocktail Party in Bartle Hall, where
exhibits will be open until 8:00 PM

WEDNESDAY — MARCH 14

THURSDAY — MARCH 15 (Morning)

8:00-12.00 AM

£.00-5:00 PM

9:30-12:.00 AM

Noon-1.00 PM

1:30-5:.00 PM

1:30-5:00 PM

1:30-3.00 PM

3:00-5:00 PM

5:15-6:00 PM

Partners in Education Meeting

A meeting of AISC's 30-member Educator Advisory
Council, which provides data and suggestions for
development ol programs which will assist those
who provide college and university instruction in
structural steel design

Committee Meetings

Organizations or associations who would like to
schedule committee meetings or other pre-
conference activities to take advantage of this
expected igh concentration of industry
representatives may contact Lona Babbington,
Conlerence Coardinator, al 312/670-5432
Optional Event #1: Tour of Kansas City

A bus tour of the "Heartland of Amenca” will
include Hallmark's Crown Center and the elegant
Country Club Plaza, Liberty Memaorial, Penn Valley
Park. the atfluent Mission Hills estate area, and Oid
Westport (once the largest outfitting post for wagon
trains headed west)

Partners in Education Luncheon

Educator Session

Session concentrating on subjects of interest to
those who leach struclural steel design courses al
colleges and universities

Professional Member Forum

Session for structural engineers inlerested in
current programs and publications available from
AISC

General Session: “Construction Claims”
Moderator: Robert B. Nelson, AFCO Steel Litlle
Rock, AR

Speaker: David B. Ratterman, Goldberg &
Simpson PS C , Loussville, KY (and AISC general
counsel)

A comprehensive lesson in the fundamentals of
avoiding claims, as well as negotiation, arbitration
and liigation processes that may be necessary to
resolve disputes

Exhibits Open

No techmical seminars are scheduled for this ime
period, giving altendees an opportunity to visit the
100-plus exhibit booths in Bartle Hall

Exhibitor Workshops

These special sessions offer a forum where
companies share the lalest lechnological advances
in their specialized helds, conduct demonstrations
or question-and-answer dialogues, and introduce
new of updated equipment and programs
Session A - TradeARBED ntroduces HISTAR. a
new generation of rolled beams and column
shapes for economical steel construction
Session B - Welded Tube Company of America
‘Structural Tubing for Fabncation”

Sessions C - G also scheduled lor this lime
penod, names ol additional companies presenting
workshops to be announced

7:00-8:00 AM

7.00-8:00 AM

7:00-8:15 AM

8:30-9:00 AM

9:00-9:15 AM

9:15-10:00 AM

10:00-3:00 PM

10:00-10:45 AM
10.:45-12:15 PM

11:45-1:30 PM

SASF Educator Breakfast

Members of the Southern Association of Steel
Fabricators will host a breakfast for educators from
the states represented in SASF membership
VCSSF Educator Breakfast

Members of the Virginia-Carolinas Structural Steel
Fabncators Association will host a breakiast for
educators from the stales represented in VCSSF
membership

Exhibitor Workshops

Already scheduled

H. Structural Soltware

I - N to be announced

Award Presentations
Individuals who have rendered oulstanding service
to the structural steel industry will be honored
General Session: “Bridge & Structures
Information Center”
Speaker: Reidar Bjorhovde, University of
Pittsburgh, Pittsburgh, PA
General Session: "Case History - 27-story LRFD
Office Building”
Speaker: Lawrence G. Griffis, Waller P Moore
and Associales, Inc.. Houston, TX
A major office buliding 1s framed in sleel as a resull
of savings from an LRFD design. The particulars of
the framing and fioor systems will be described
Exhibits Open
Lunch will be served beginning at 11:45 AM in the
Extubit Hall
Coffee Break (Exhibit Hall)
Technical Seminars (See detals on pp 52-53)
Construction Claims
Products Liability Insurance
Frame Analysis, LRFD
Connection Design and Detailing

7. Recruitment and Training of Steel Detailers
17 Economical Bridge Design

Lunch Service Open

&) -

THURSDAY — MARCH 15 (Afternoon)

1:00-2:00 PM

2:30-4.00 PM

Poster Session

An exhibiton ol techrical papers will be displayed
near the entrance o the exhibit hall throughout the
conference Authors of papers will be available
during this ime penod for discussion ol the papers’

contenlts

Technical Seminars
3. What the First-ine 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
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Technical Seminars
1R Construction Clams
12 Buiiding Design
13. Tubular Conneclions

4:10-525 PM

. 14 Connection Design Responsibility—Present

L4

Status
16. Economical Framing System
18 Fire Protection of Steel Frames
Exhibitor Workshops
Already scheduled
0. Mountain Enterprises
P - U 10 be announced
Reception (Cash Bar) - Mezzanine, Allis Plaza
Haotel
Optional Event #2: Conference Dinner and
Entertainment, “All That Jazz,” Coun! Basie
Ballroom, Allis Plaza Hotel

5:30-6:15 PM

7:00-7.45 PM

7451000 PM

FRIDAY — MARCH 16

7.30-815 AM Exhibitor Workshops - 10 be announced
8301000 AM  Technical Seminars
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 Bndge Design
10001045 AM  Coffee Break
1000-230 PM  Exhibits Open

104512:15 PM  Technical Seminars
3R What the First Line Supervisor Should Know
6R. PR Connections
BR. Plant Automalion and Layout
10R Floor Serviceability and Constructability
11R. Beam Camber
15R. Scope of Business
Lunch Service Begins
Lunch/Exhibits Open
EXHIBITS CLOSE - Exhibit Moveout begins
General Session:
T. R. Higgins Lecture - winner to be announced
Technical Seminars
9R Protecting Your Workers Against Welding
Fumes
12R. Building Design
13R. Tubular Conneclions
14R. Connection Design Responsibility
16H. Economical Framing System
18R Fire Prolection of Steel Frames
Optional Event #3 - Dinner Theatre
Dinner and show at the Waldo Astoria, combining
good food, music and fun-—pre-show
entertainment, lively Broadway comedy

11:45 AM
12:15-3:00 PM
315 PM
3:00-345 PM

4.00-530 PM

6:30-10.45 PM

SATURDAY — MARCH 17

B:30-9.30 AM General Session

“Unusual Steel Framing - 34-story Office Building in
Kansas City Block 111"

Speaker//Design: Charles R. Page, Seiden and
Page. Inc., Shawnee Mission, KS
Speaker/Fabrication and Erection. William L.
Richey, Havens Steel Company, Kansas City, MO

Number 6 / 1989

9:30-12:00 Noon Choice of

Optional Event #4 - Hard-hat Tour of Block 111
(No charge. but advance reservalion required)
Optional Event #5 - Tour of Fabricating Plant
(No charge, bul advance reservalion required)
Optional Event #6 - Hard-hat Bridge Tour

(No charge, but advance reservation required)
Optional Event #7 - Trip to Independence
Repeat of Spouse’s Event C does nol include
lunch

1:00-4:.00

SPOUSES’ PROGRAM

Those registering for the COMPLETE Spouses’ Program will
receive tickets for all events listed below. Anyone wishing to
register for any one or more of these events INDIVIDUALLY
may do so by selecting Events A, B, C and/or D on the
Conference Registration Form

There will be no charge for spouses altending the Welcome
Cocktail Party Wednesday evening in the Exhibit Hall

EVENT A - Thursday morning, March 15: 11:30 - 100 PM
Secrets of the Stones - Following luncheon in the Count
Basie Ballroom of the Allis Plaza Holel, one ol Kansas City's
leading jewelers will reveal “secrets of the stones,” a display
and discussion of gems, their value, how 1o buy and clean
them—showing breathtakingly beautiful jewelry pieces nol
normally seen outside stores

Price (including lunch) $20.00

EVENT B - Thursday afternoon, March 15: 1:30 - 5:30 PM
Historical Weston Tour - Travel to the 1837 Missour River
town of Weston, Mo, for a visit to one of the lown’s more thatn
100 pre-Civil War (and lived-in) homes listed in the National
Register of Historic Places, the Weston Historical Museum
and a business section featuring many craft and antique
shops

Price (including bus and admissions) $16.00

EVENT C - Fnday morning, March 16: 9:15 - Noon

Nelson Gallery/Kansas City Museum - lour of one of the
mos! comprehensive arl museums in the U.S., with art
collections of all civilizations, from Sumeria 3,000 B.C. to
modern painting and sculpture. Silver, furnilure and period
rooms, the Oriental collection from China; painting and pottery
from Persia, screens and ceramics from Japan—plus the new
outdoor sculpture garden, The Museum of History and
Science, a 70-room mansion built by the lumber millionaire
R. A. Long, now houses regional history exhibits, North
American Indian artifacts, a showcase for costumes and
lextiles, and a planetanum

Price (including bus and admission) $16.00

EVENT D - Friday afternoon, March 16 1230 - 430 pm
Trip to Independence - Buses will leave al 1230 pm |
stopping for lunch at Stephenson’s Apple Orchard, a
charming and cozy, award-winning restaurant where country
cooking is featured and President Harry S. Truman
entertained heads of state—then to Independence, Mo. for a
tour of the fiery and colorful Truman's hometown, highlighted
by a visit to the Truman Library and Museum and, on the
return trip, a drive by the massive Kansas City Royals/Chiels
Baseball/Football Stadium

Price (including lunch, tips and admissions) $25.00

Complete spouses’ program (includes A, B, C & D) $75.00
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TECHNICAL SEMINARS

1 Construction Claims (Panel)

Moderator: Robert B. Nelson, AFCO Sleel, Little Rock, AR
Speakers:

David B. Ratterman, Goldberg & Simpson, Louisville, KY
James R. Jones, Havens Steel Co., Kansas City, MO
Frank Goldenberg, Montague-Betls Company, Inc.,
Lynchburg, VA

2 Products Liability Insurance (Panel)

Moderator: Morris H. Caminer, AISC

Representative, CNA Insurance Company

Representative, Hialt Agency, Inc

Representative, AISC

Representatives of a major insurance company, national
brokerage firm and fabricator share thoughts on common-
sense approaches lo purchasing insurance. Regardless of
firm size, altendees will leave this session with cost-saving
lips easily implemented in their business. Question-and-
answer penod follows presentation

3 What the First-line Supervisor Should Know (Panel)
Moderator: Robert H. Woolf, Cives Steel Company, Roswell,
GA

Dorman S. Conklin, Employee Development Services,
Jackson, MS

James E. Self, Cives Steel Company, Roswell, GA

A workshop to give managers the information and skills they
need to successfully implement participatory management in
the production environment, nurturing the environment
necessary o encourage, foster and maintain employee
commitment and quality production. Sell will discuss
employee motivation and expeclations, as well as legal
restrictions impacting supervision of the worklorce

4 Frame Analysis, LRFD

Moderator: William McGuire, Cornell University, Ithaca, NY
“Second Order Elastic Analysis in LRFD - Research to
Practice” - Donald W. White, Purdue University, West
Lalayette, IN

“Studies in Inelastic Analysis and Design” - Ronald D.
Ziemian, Cornell University, Ithaca, NY

Case studies from research directed towards advancement of
inelaslic building systems design includes a series of plane-
frame studies; three-dimensional frame of compac! sections,
member vs. system behavior and illustrations of force
redistribution as calculated by inelaslic analysis programs

5 Standard Details and Connections

“— in Buildings" - Cynthia Zahn, AISC. Chicago. IL

“— in Bridges” - Charles L. Chambers, FHA Region 3,
Baltimore, MD

AISC has developed new design aids for pre-engineered web
bolted conneclions. Zahn will describe those aids in delall
FHWA Region 3 has developed standard specifications and
design details for steel bridges. The acceptance and use of
the adopted standards have been encouraging

6 PR Connections

Moderator: Robert F. Lorenz, AISC, Chicago, IL

USA - Gregory G. Deierlein, Cornell University, Ithaca, NY
Europe - Ricardo Zandonini, University of Trento, ltaly

Speakers will describe international developments in the
theory and practice of Partially Restrained Connections in
LRFD
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7 Recruitment and Training of Steel Detailers (Panel) .
Moderator: Terry Peshia, Garbe Iron Works, Aurora, IL
Speakers:

Al Frechette, Executive Director, Great Lakes Fabricators
Association

Ken Volte, Paxton-Vierling Steel Company, Omaha, NE
Leonard Ross, L N. Ross Engineering Co., Atlanta, GA

One of the key limiting factors of a fabricator's ability 10
expand and be successiul is the capacily to quickly produce
accurate shop drawings. The solution 1o this potential
problem is recruiting and training of qualified detailers. |deas
and solutions from the perspective of a fabricator, a detailing
service company and a structural steel rade organization will
be presented lo stimulate thought on the variely of things
which must be done to resolve this major concern.

8 Plant Automation and Layout
Moderator: Sidney W. Blaauw, Paxton & Vierling Steel
Company, Omaha, NE

Charles B. Jensen, Jensen Engineering & Machinery Company
Fred Kohler, Paxton & Vierling Steel Co., Omaha, NE

9 Protecting Your Workers Against Welding Fumes
(Panel)

Moderator: W. H. Reeves, Carolina Steel Company,
Greensboro, NC

10 Floor Serviceability and Constructability
“Composite Construction” - Robert Leon, University of
Minnesota, Minneapolis, MN '

“Innovative Floor Systems” - Thomas H. Murray, Virginia
Tech, Blacksburg, VA

11 Beam Camber

“Producer’s Viewpoint” - Jay W. Larson and Robert K.
Huzzard, Bethlehem Steel Corporation, Behtlehem, PA
“Fabricator’s Viewpoint™ - Lawrence A Kloiber, L. L
LeJeune Company. Minneapolis, MN

Use ol lighter, high-strength steel beams spanning greater
distances produces more economical steel frames, but also
results in larger deflections lo be accommodated: several
recent projects and field-measured data supporl suggested
guidelines for understanding, specilying and implementing
cambering, evaluating cosl effectiveness and specifying
cambering

12 Building Design

“Steel Plate Shear Walls" - Mohamed Elgaaly, University of
Maine, Orono, ME

Steel savings ol as much as 50% have been achieved
employing steel plate shear walls rather than moment-
resislance frames. Resulls of new research on seismic
behavior of thin steel plate shear walls at the University ol
Maine is presented

“Interaction of Cladding and Steel Frame” - Stan Korista,
Skidmore, Owings & Merrill, Chicago, IL

13 Tubular Connections (Panel)

Moderator: David T. Motyll, Welded Tube Company of

America, Chicago, IL .
Speakers:

Fred Palmer, American Institute for Hollow Structural

Sections, Pittsburgh, PA

MODERN STEEL CONSTRUCTION




J. W. Post, J. W. Post Associates, Inc., Humble, TX

Paimer (director and consulting engineer for the newly
created American Institute for Hollow Structural Sections) will
review current state of tubular member design, design criteria,
manufacture and typical applications; Post will focus on
fabrication practices and techniques in the preparation, fit-up
and welding of box-lube connections.

14 Connection Design Responsibility - Present Status
Moderator: Phillip Levine, Ro!l Form Products, Inc . Boston

Speakers:
Representative, AISC Staff
Representative. ASCE Staff

15 Panel: Scope of Business, including the lollowing
Erection - Subcontract vs. Erect Yourself

Freight - Contract-hauler vs. Your Trucks

Drafting - Subcontract Detailing vs. In-house Drafting
Moderator: Terry Peshia, Garbe Iron Works, Inc., Aurora, IL

Speakers:

Ray Jasica - PDOM, Melrose Park, IL

Jack D. Wickliffe - Almet Corporation, New Haven, IN
Robert D. Long, Bration Corporation, Kansas City, MO

Al its core, the steel fabrication business is a manufacturing
operation in a factory environment. There is, however, a
difference in the in-house services offered by fabricators.
Dralting, trucking and erection may be done directly by the
fabricator or may be furnished by subcontractors. The
questions are: Why does the fabricator choose 10 provide one
service and not another? How did that function evolve?

16 Composite Members
“Trusses” - D. J. Laune Kennedy, University of Alberta,
Edmonton, Alberta, Can
“Long-span Composite Joists” - Kurt D. Swensson,
Stanley D. Lindsey Associates. Nashville, TN

" Outlines design and construction of Sovran Bank Building,
Knoxville, a 6-story parking structure topped by 8 stories of
olfices. Composite joist system made the project viable and
brought the job in under budget

17 Economical Bridge Design

“Route 150 Bridge over James River” - Steven J. Chapin,
Hayes. Seay, Mattern & Maltern, Roanoke, VA

Steel Box Girder - 1-95/1-595 Interchange in Florida" -
Bogdan O. Kuzmanovic, Beiswenger, Hoch & Associates,
North Miami. FL

Chapin will describe the design and construction of dual
4,233-ft bridges that carry Virgimia Rt. 150 over the James
River, the historic Kanawaha Canal and railroad tracks of CSX
Transportation. Kuzmanovic will discuss design and erection
of the curved, continuous composite hybrid box girders
(spans ranging from 100 to 205 ft) for the 1-95/1-595
Interchange in Florida.

18 Fire Protection of Steel Frames

“Effect of End Restraint” - Boris Bresler - Wiss, Janney,

Elstner Associates, Emeryville, CA

Guidelines are proposed to aid designers of fireproofing for

steel-iramed buildings in identifying restrained and

unrestrained consltruction.

“Fire Endurance, Case Studies” - Kathleen H. Aimand -

American Iron & Steel Institute, Washington, DC

“Load Combinations for Buildings Exposed to Fire" -

Bruce Ellingwood - Johns Hopkins University, Baltimore, MD
. An improved methodology for determining loads and load

combinations for use in fire-resistant structural design is

presented (consistent with European limit-states design

approaches and compatible with LRFD philosophy)
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OPTIONAL EVENTS

EVENT #1 - Wednesday morning, March 14: 9:30 - Noon
Tour of Kansas City - A bus tour through the “Heartland of
America” to view the beauly and grace of hundreds of lovely
fountains (more than any other city in the world except Rome)
and statues, the first settlement of the Missouri and Kansas
River, Crown Center, the Liberty Memorial, historic Westport-—
last outpost of the Santa Fe and Oregon lrails, the affluent
Mission Hills estate area and the Country Club Plaza, first U.S
suburban shopping community

Price (including guide) $10.00

EVENT #2 - Thursday evening, March 15: 7:45 - 9:30 PM
All that Jazz (Conference Dinner and Show) - The Count
Basie Balfroom of the Allis Plaza hotel makes an ideal setting
for dinner (Kansas City sirloin steak, of course) followed by a
show that includes all the varieties of American jazz for which
Kansas City is known: blues, ragtime, Dixieland, swing. (Open
receplion with cash bar immedialely preceding dinner in ihe
Ballroom Foyer, Mezzanine Level.)

Price (dinner, lip and entertainment) $37.00

EVENT #3 - Friday evening, March 16: 6:30 - 10:45 PM
Dinner Theatre - Dinner and show at the Waldo Astoria, a
delighttul and nostalgic thealre featuring oil paintings and
posters of the “greals” ol yesteryear, opera boxes and liered
floor seating. Evening includes marvelous pre-show
entertainment, a lively Broadway comedy and gourmel buffet
(drinks “on your own")

Price (transportation, bulfet, show, tax & tips) $30.00

EVENT #4 - Saturday morning, March 17 9:30 - Noon
Hard Hat Tour of Block 111 - An on-site visit 1o the
construction side of the Kansas City steel-framed highrise
leatured in the morning general session

(No charge, but advance reservation is required)

EVENT #5 - Saturday morning, March 17: 9:30 - Noon

Tour of F; Plant - Two Kansas City area structural
steel fabricators will open their plants for guided tours—buses
will load on first-come, first-served basis, number ol buses 1o
be accommodated may be limited due to plant safety
requirements.

(No charge, but advance reservation i1s required)

EVENT #6 - Saturday morning, March 17: 9:30 - Noon
Hard-hat Bridge Tour - Arrangements are now underway 10
visit one of the steel-framed bridges in the Kansas City area,
site o be announced

(No charge, but advance reservation is required)

EVENT #7 - Saturday alternoon, March 17: 1:00 - 4.00 PM
Trip to - Buses will leave at 1:00 for
Independence, Mo. and a tour of the hiery and colorful Harry S
Truman's hometown, highlighted by a visit to the Truman
Library and Museum and, on the return trip, a drive by the
massive Kansas City Royais/Chiefs Baseball/Football
Stadium.

Price (including admissions) $12.00

CATCH THE K.C. TROLLEY FOR ON-YOUR-OWN FUN

The Kansas City Trolley ($3 fare good lor three rides in one
day) stops at the Barney Allis Plaza (less than one block from
any of the Conference Hotels), traveling 10:

Crown Center - a complete urban community offering
speciality shopping. fun-to-fancy restaurants, movies, live
Broadway-style theatre and the Halimark Visitors Center,

Westport Marketplace - a thriving area reminiscent of the
19th century, with shops, restaurants and boutiques



1990 NATIONAL STEEL CONSTRUCTION CONFERENCE

REGISTRATION FORM

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

$325 00 (Aher February 1)
{includes AISC Active, Associate & Professional Members)
Non-Member Fee: $325 00 (before February 1)

$375.00 (after February 1)

Educator fee: 5100 00
(Employed full-time at accredited architectural or engineering college
or university )
Student Fee: § 75 00
(Letter from faculty advisor or equivalent required)
Exhibitor, in Booth (no charge)
Added Exhibitor: § 7500
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-ft x 10-ft exhibit space reserved. "Added

Exhibitor” fee is payable ONLY if in excess of one person per

10-ft x 10-ft.

Registration Cancellation Policy: Cancellalions received betore
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
(You may also pre-reqister for one day or half day. Circle your choice
below )

Half Day Sessions: (Lunch not included)

Registration for Optional Events
Event No Tickets Total Price
#1—Kansas City Tour (Wed , 930 am.) @ $1000 §
#2— Jazz Show/Dinner (Thurs., 745 pm.) (@ $37.00 §

Wednesday Alternoon $ 5000 #3— Dinner Theatre (Fri.. 6:30 p.m) —f(m $3000 $
Thursday Morning § 6500 #4—Tour, Block 111 (Sat, 930 am.) __(« No fee
Thursday Afternoon $ 6500 #5—Tour Fab. Plant (Sat., 9.30 am.) @@ No fee
Friday Morning $ 65.00 #6— Tour Steel Bridge (Sat., 9:30 am.) @ No fee
Friday Afternoon $ 65.00 #7— Independence (Sat,, 1.00 p.m.) — @ $1200 %
Saturday Morning $ 2500 #A—Secrets of the Stones (w/lunch)
One Day Sessions: (Thurs.. 11.30 am.) — @ $2000 %
Thursday (includes Lunch) $150.00 #B—Weston Tour (Thurs, 130 pm) @ $1600 §
Friday (includes Lunch) $150.00 #C- ‘N‘?IFSO" g?gerva.]C. Museum P T

n, am, —h :
Exhibitor Visitor: $ 500 #D—Iindependence (w/lunch) 12:30 pm. __@ $2500 §
Total Partial Registration Fees e Total Optional Event Fees S
PLEASE REGISTER (Type or Print)
Name Nickname (for badge)
Company Title
Mailing Address

{ ) ( )

City and State/Zip Bus Phone Home Phone

If spouse or other guest is registering for Complete Spouse’s Program, or individual Spouses’ or Optional Events, please complete next line for

badge

Name of Individual Registering for Other Events

Nickname (for badge)

Conference Fees Payable:
Registration Fee

Spouse's Fee

Partial Registration Fees
Optional Events

Total Registration Fees:

oS e

| enclose check (U.S. funds) payable 1o AISC in amount of total
fees

— Please charge my credit card #
Visa or MasterCard only—Circle one VISA

MasterCard

Expiration Date (Month and Year)
Signature (if any credit card charges)

MAIL COMPLETED FORM AND CONFERENCE FEES TO:

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

Chicago. lllinois 60680-4124

Phone inquiries and information: 312/670-5432
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EPIC
LONG-SPAN DECKS

Plated Decks-Plain or perforated

Most co })Iete line of deck products
in %" to 72" depths

OUR SERVICE WILL SAVE YOU TIME & MONEY  Yicuiactuing Plants

W Pittsburgh, Pa.
Epic has these profiles available for shipment ~ ® Chicago. il
on an A.S.A.P. Basis! B Lakeland, Fla.

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

delivery information and for product advice

Eleven Talbot Avenue, Rankin, PA 15104

on all types of Form Decks, Composite PHONE; 412/351.3913
Decks, Long-Span and Roof Decks. EPICMETAL BROK




AISC INTRODUCES THE 9™ EDITION ®

ALLOWABLE STRESS DESIGN
MANUAL OF STEEL CONSTRUCTION

FIRST REVISION SINCE 1980

the manufacture, design and fabrication
of structural steel over the past nine !
years have made It necessary for AISC IO 1 —
revise the Manual of Steel Construction.

The 9th Edition is @ major modification that
includes the 1989 Specification for Structural Steel
Buildings—Allowable Stress Design and Plastic De-
sign: the 1985 Bolt Specification and the 1986
revised Code of Standard Practice. The number
of design aids and examples has been expanded
and updated. New easier-to-use tables, including

t@dO\J progress and HTWF,Z'I-OVQFTI@!-]{S n Manual of

STEEL
CONSTRUCTION

Allowable Stress l)l‘_'hf_‘,:]:

. N
Ninth Edition \ »
. '_./I

Uniform Load Tables, improve the usability 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 M PO

extensive changes In rules governing connections

NEW « CHANGES

® TABLES

® DIMENSIONS
® BEAMS ’,@

© COLUMNS
@ CONNECTIONS
® (ODES & SPECIFICATIONS

A MUST FOR STEEL
CONSTRUCTION!

PRICE: $60.00

r-——-—_-———————_

I AMERICAN INSTITUTE OF STEEL CONSTRUCTION
PO. BOX 806276, CHICAGO, IL 606804124
I Member Discount 25%

| enclose payment of $ f _ copies of the

I Oth Edition AISC Manual of Steel Construction at $60.00 each

I ADDRESS

repaict in LS On shipmerdt
I Ith.ugc My Visa | MasterCard
Card No Exp
Signature
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