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ARBED

PNSTAR® Grades 50 and 665.

WIDE FLANGE & TAILOR - MADE BEAMS

4+ High Strength, Low Carbon, Fine Grain, Weldable Without Preheating & Good Ductility.
+ Reduces Material, Handling, Transportation, Erection & Welding Costs.

+ Sectional properties are available on a free floppy disc (Lotus 1-2-3, Quattro Pro and
ASCII versions for IBM, Excel for Macintosh) and the complete ARBED database is ready to
use in the design softwares GTSTRUDL, ETABS, SAP90 AND STAAD-IIL.

TRUSS APPLICATIONS

+ fllm‘{.\ Arenas/Stadiums

+ Hirports (Hangars/* lerminals)

* Convention Centers

* Gymnasiums
* Shopping Malls

+ Casinos

COLUMN APPLICATIONS

All of the above PLUS:

+

High-Rise ‘Buildings

+

.'/{ns‘m'rn'fs
Heavy Industrial “Plants
“Power “Plants

+

+

HISTAR™ is a registered trade-mark of ARBED.

For complete information, availability, literature and floppy disc,

@ntact one of our Trade ARBED offices at the following locations:

- 825 Third Ave., New York, NY 10022. 1-800-272-3369, FAX (212) 355-2159.

- 60 E. Sir Francis Drake Blvd., Larkspur, CA 94939, (415) 925-0100, FAX (415) 461-1624/8257.

- 390 Brant Street, Suite 300, Burlington, Ontario, Canada L7R 4J4. (905) 634-1400, Fax (905) 634-3536.
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CREATIVE MOVEMENT

Shifting two columns in an occupied apartment
building with no existing drawings required
careful monitoring of a series of strain gages

28 NATURAL SURROUNDINGS
A client’s allergies necessitated an innovative
design solution for a new home
32 TicaT Fit FOrR BOSTON GARDEN REPLACEMENT
The designers of a new home for the Celtics and
Bruins faced numerous constraints, including an
incredibly tight site and the necessity to build over
an extensive network of railroad tracks
36 WnY A CHRISTMAS TREE
Whether the custom began in Scandinavia or with
A tubular steel frame created a Native Americans, topping out parties are today
symmetrical 3-dimensional space an important custom in the steel construction
in a new home home in Maine. For industry
more information on this beautiful
FP, ur 0 Page &5 40 CopPE CRACKING IN STRUCTURAL
STEEL AFTER (GALVANIZING
There have been isolated reports of cracks in the
flame cut radius of copes of galvanized steel
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USA

Think #1

Think STAAD=1NI

Announcing the arrival of Release 21

Highlights:

« 3-6 times faster with 75% less storage
« "Concurrent Engineering" based GUI.
« On-line Manual and Tutorials.

« True 32 bit Windows and NT versions.

STAAD-IN,
the world's #1
Structural Analysis and
Design software, has broken
another frontier in power and
performance.

! Our new analysis engine incorporates an innovative
Data Compression/Disk Caching and Reduced Numerical
- Instruction (RNI) technique based on the software industry's
latest R & D. Designed to take full advantage of your Disk Storage
and RAM resources, this unique algonthm is guaranteed to achieve the
maximum efficiency in storage, management, and compulation of data

(3-6 times faster than today's FE software including previous
versions of STAAD-III)
- requiras only 25% ol
conventional storage.

Power and performance that allows you to achieve a whole
new level of productivity

For the last twelve years, STAAD-IIl has been
consistently ranked #1 in all major Structural
Engineering software surveys around
the world

4

22700 Savi Ranch, Yorba Linda, CA 92687
Research Engineers, InC. (777 5 3050 Fax. (714) §74-4771 Toll Free: (800) FOR-RESE

UK » GERMANY + FRANCE + CANADA +« JAPAN + KOREA ¢ SINGAPORE + TAIWAN » NORWAY +« INDIA
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Technologically Current

AST WEEK, ON A DAY FILLED WITH MICROSOFT HOOPLA, ONE OF THE
I VICE PRESIDENTS at AISC asked me if I had purchased a copy of

Windows 95 yet, As much as | wanted to be the first kid on the
block with that new toy, it turns out that I won't soon be buying it.
My problem is that, of the three major software packages I use on a
near-daily basis, under the new operating system one program,
Microsoft Word, will run just fine; the second, Adobe Photoshop,
won't run properly and I can't get any information about the third,
QuarkXPress.

The problem I'm having having with Windows 95 reflects the same
problem many designers have. Will AutoCAD run? How about
STAAD-III or ETABS? Or SDS/2 or Computer Detailing? Heck, a lot
of the programs used by engineers, fabricators and detailers are still
DOS-based (and, of course, there’s always that handful of profession-
als using Macintoshes). Computer technology is advancing so fast
that it is nearly impossible to keep up—especially given the financial
impact that comes with purchasing new hardware and software.

While we will never reach the Utopian vision of a paperless office,
it's become increasingly obvious that in the future we will use more
and more electronic files. Unfortunately, the myriad vendors serving
the steel design and construction industry have not yet reached an
agreement on a uniform standard that will allow users of one pro-
gram to read data from another. Still, it's possible to make some edu-
cated guesses as to where the industry is going and what type of
equipment is needed. Even so, if you're thinking about buying a new
computer system, keep some thoughts in mind:

1. Go Pentium. While you can buy a 486-based computer dirt
cheap today, it's not going to effectively run the next generation of
software—a generation that's due out practically tomorrow,

2. Get at least 16 megabytes of RAM. That'’s the minimum to
run Windows 95 efficiently.

3. Get a whopping huge hard drive. | can remember buying a
computer for home use five or six years ago and thinking that my 80
megabyte hard drive would be all I'd ever need. Now you need that
much room just to properly load the newest operating systems.

4. Take a good look at 17-in. or even 20-in. monitors. It
makes working a lot easier.

5. Buy a quad speed CD and a 28.8 bps modem. In a recent
survey, almost all companies already had a modem and almost every-
one was looking to get a CD. And actually, you'd be hard-pressed to
buy a system today that doesn’t already include these. Both will gain
greater importance in the near future. CDs because more and more
software—and publications—are being published on that platform
and modems because bulletin boards and Internet access are becom-
ing increasingly common and useful.

6. And finally, when you do buy software, ask the vendor
when they’ll be upgrading to Windows 95. Yes, the program will
take up more room. But it will also be easier to run and, presumably,
it will be faster. SM




SDY/2

leaves
nothing

to the
Imagination

Imagine...a software system that automatically gives vou

eShop Drawings eLabor for Estimating

*(CNC Data for Shop Equipment  *Ordering & Inventory Data

*Connection Design Calculations  *Revision Management

*|ob, member status and much more
With SDS/2 imagination becomes reality. You get details, estimates and

ordering information on every piece of steel in the job—right down to the nuts
bolts and washers. SDS/2 is the only comprehensive software system for every
phase in the steel industry. With SDS/2, each phase of a project creates and stores
information that is integrated and utilized in the next project phase, eliminating
costly data re-entry time. Project schedules, job status, drawing submittal
approval and erection planning can all be easily done using SDS/2. Whether
you are an owner, engineer, fabricator or detailer, vou will be able to see the
money saving benefits of using SDS/2

Don't leave anvthing to the imagination on your next project. Call today for
more information or 1o set up your own personal demonstration of the SDS/2
products that include

me Estimating mCNC Interface weEngineering Design

we Production Control  weDetailir g us DesignLINK

< “ESATAL NI

“First in...software, solutions, service™
102-476-8278 or 1-800-443-0782
Please circle # 32




Chamber of Commerce

might disagree, you '
don’t have to move here, Now k
there’s a better way to get
the most current and
complete information from
Chaparral Steel, and it’s all _
thanks to you. Chaparral has YETTED
recently upgraded our ' _’)_'JJ _r jj i
Mill/Net and Mill/FAX
capabilities, making a good
system even better. You told us

MDA - \
INEORMATION,
what you wanted, and we listened. l( U U—/ _I) JIJ IX \_/ j _r U ¢

As a result, you can get more real- : rf) " 4

time information faster than ever. _ \ j y - —r ]

All it takes is a computer modem \ 1 J U —j U

hook-up or a FAX and phone.

With Mill/Net and Mil/FAX,
you have direct access to the
most up-to-date facts in our
system, including open order
status, stock availability, rolling
schedules, 10-day shipment
history, rail shipments, and
scheduled shipments for the
day-all in an instant.

For more information on
these free, even more convenient
services, contact Chaparral Steel
at 1-800-527-7979. Or if you'd

prefer, we can recommend a few
good Realtors.

e

Chaparral Steel

300 Ward Road

Midlothian, Texas 76065-9651

Toll Free (800) 527-7979

U.S. and Canada

Local (214) 775-8241 m)
Fax (214) 775-6120 =S
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ST EEL

Steel Interchange is an open forum for Modern Steel
Construction readers to exchange useful and practical profes-
sional ideas and information on all phases of steel building and
bridge construction. Opinions and suggestions are welcome on
any subject covered in this magazine. If you have a question or
problem that your fellow readers might help you to solve, please
forward it to Modern Steel Construction. At the same time, feel
free to respond to any of the questions that you have read here.
Please send them to:

Steel Interchange
Modern Steel Construction
One East Wacker Dr., Suite 3100
Chicago, IL 60601-2001

The following responses from previous Steel
Interchange columns have been received:

For a continuous trolley beam with multi-
ple spans and cantilevered ends what is the
lateral unbraced length for the bottom
flange? Can the distance between points of
inflection be considered an unbraced length?

Root of Contilover KTIQOF t,or-ﬂww7
T

T

r

Cent. Lengtn

"'N 79 have been involved in the design of
many monorail and bridge crane systems
that had similar cantilever conditions.

Since the number of the systems investigated was

very large, we did some research in this particular

problem, and we are preparing a paper for publica-
tion of the findings.

If the beams are doubly symmetric sections,
such as wide flanges and S shapes, one suggested
solution is given in the Guide for Stability Design
Criteria for Metal Structures, edited by T.V.
Galambos, section 5.2.4 page 168. The procedure
gives the critical buckling moment, M_, for the
cantilever to be:

er?

where, M_ is the theoretical critical buckling
T TE‘IEC“.
== E I‘G o+ ——
KL ¢ (KL)'GJ

I NTERCHANGE

Answers and/or questions should be typewritten and double-
spaced. Submittals that have been prepared by word-processing
are appreciated on computer diskette (either as a Wordperfect
file or in ASCII format).

The opinions expressed in Steel Inferchange do not necessar-
ily represent an official position of the American Institute of
Steel Construction, Inc. and have not been reviewed, It is recog-
nized that the design of structures is within the scope and
expertise of a competent licensed structural engineer, architect
or other licensed professional for the application of principals to
a particular structure.

Information on ordering AISC publications mentioned in
this article can be obtained by calling AISC at 800/644-2400.

moment without any factor of safety, L is the can-
tilever length, K is an effective length factor, E is
the modulus of elasticity, G is the shear modulus,
I is the minor axis moment of inertia, and Cw is
the warping constant, and J is the torsional con-
stant. Both J and C_ are provided in the AISC
Manuals for standard wide flange and S shapes.
The value of K varies depending on the restraint
conditions at the root and at the tip of the can-
tilever, as well as the location of the load with
respect to the neutral axis ( as indicated by figure
5.11 of the above reference). For the case in ques-
tion, where the cantilever is continuous over the
root with only top flange laterally restrained at the
root, no lateral restraints at the tip, and bottom
flange loading, the reference suggests a value of K
of 3.0.

This will result in a value for the critical buck-
ling moment. An appropriate factor of safety, typi-
cally in the range of 1.67 to 2, should be applied too
obtain the allowable moment. In addition, this
allowable moment should be limited to 0.66 of the
yield moment for compact sections and 0.6 of the
yield moment for non-compact sections.

In effect this method gives an unbraced length of
3.0 times the cantilever length, and there is no
need to use the unbraced length to the inflection
point. We should stress the fact that this method
does not apply to singly symmetric beams, i.e.
patented track, that are frequently employed for
trolley support.

Hussain Shanaa, Ph.D., P.E.

Jehangir Rudina, P.E.

AEC Engineering, Inc.

Minneapolis, MN
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Given a wall of sheet metal or plate sub-
jected to fluid pressure and stiffened by same
size parallel members spaced regularly, what
section or (or width) of the wall shall be used
that contributes to the section of a stiffener?
The stiffening member may be a flat bar, an
angle, a channel or any other section.

| NTERCHANGE

Storage, revised Edition 1976 provides a table for
the section for the section moduli of the stiffening
ring sections based on the 16t effective projection
on each side of the stiffener.

Isaac Gordon, P.E,

Ang Associates, Inc.

Philadelphia, PA

B N
P - — —
IS TR |.._i'_ e |
" A 7 5 8. 7
= ) - -
N =8 (y)
*
by = 3b,) By = 2by) + G

should be limited to the width thickness
ratios for compression elements as found in
Table B5.1 of the AISC Allowable Stress Design
Specification for Structural Steel Buildings. As a
bending member, the maximum b/t ratio should be
limited to less than 95/y/F, | to be considered as
fully effective. A general rule of thumb is to consid-
er a total plate width contribution of 32t for struc-
tures comprised of A36 steel, with a corresponding
allowable bending stress of 0.6F .
The figure depicts these recommended limits.
Vincent E. Kokal, P.E,
Alliance Engineering, Inc.
Richmond, VA

The effective width contributing plate section

ANOTHER RESPONSE:

side of the stiffener being in contact with the
plate should be 16 times the thickness of the
plate: Thus, b_ =t + 32t,.

This common practice to obtain a transformed
section has been widely used in the design of tanks
for liquid storage per standards by the American
Petroleum Institute (API).

The American Iron and Steel Institute in its
publication entitled Steel Tanks for Liquid

The effective projection of the plate on either
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Questions:

Has any engineering firm ever designed a
multi-story unbraced frame using mainly
semi-rigid (partially restrained) connections?
Which, if any, computer programs were used
to assist in the analysis and design? What are
some of the major pitfalls in using partially
restrained moment connections?

Michael G. Klozik

Medford, MA




- New Plans and Software for
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Short-Span
) Steel Bridges

]

With AISI's new comprehensive short-
span steel bridge package designers can
minimize design time and project cost.
%&cklyeprredosimanddetalopm

v .\‘:’:'-
\) \1,101“. S
"'::;\‘?:,'fl“:-.;v BEEBOD * Welded plate girders with unstiffiened and
IR EEECO S ISR
L . '
BEEREOO0 Rolled beams with and without cover

” o plates for composite and non-composite
ERREEECOOC construction
This two-volume Short-Span Steel Bridge Package con- ¢ Normal and lightweight concrete deck
tains more than 1,100 predesigned steel superstructures * Elastomeric bearings
with details, plus user friendly, PC compatible software, e Jointless and conventional abutment
that will bring you quick, efficient solutions to many information :

simple-span non-skewed bridges.

* Crash tested Jersey barrier
. The plans tabulate the design of bridges that are 20 feet to ¢ Tables of reactions, moments and
120 feet long in five foot increments for 24, 28, 34, 40 and deflections
44 foot roadway widths. The software provides back-up e Table of quantities for each
calculations to the pre-designs and allows the engineer to (structural steel, rebar and concrete)
custom design, code check or rate the bridge. e AASHTO's Load Factor Desi

The package was developed by Dr. S. Taavoni, PE, of * HS25 Live Load

Kennedy Porter & Associates for the American Iron and ¢ Over 150 11" x 17" design and detail
Steel Institute in collaboration with AISC Marketing, Inc.
Sponsors of the package include Bethlehem Steel

Corporation, Inland Steel Industries, Lukens Steel Co., * Much moreil
and U. S. Steel.
st send.mé: Sy g it s o A_A_A-._,_‘_;._._._._,._.__._____.___._._......,..,_
J  Information about the AISI Short-Span Steel Bridge Package.
A copy of the AlSI Short-Span Steel Bridge Package Short-Span Bridge Package  @3%150= §
(payment enclosed). Additional shi d handli il be P
itional shipping and handling wi added for
Ship Short-Span Bridge Package to: orders outside the U. S.
Name J Check J Visa - Mastercard
Company (payable to AISI)
Address
City State ZIP Cardholder Name =
Phone Fax Card Number
. FAX: 202-463-6573 or Expiration Date ____
MAIL: American Iron and Steel Institute h ‘
1101 17th St., NW - }' Signature
Washington, D. C. 20036
TEL:  202-452-7140 ‘.‘)c ;
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Finally, a 3-0 detailing Solution that
will produce 100% of your work.

The future of steel fabrication is here. Steel Solutions
introduces STRUCAD 2000—3-D detailing software that
dispenses with manual drafting operations and results in
productivity gains up to 5-to-1.

Developed specifically for steelwork, STRUCAD 2000
allows the user to interactively construct a 3-D wireframe
model of a steel structure using a PC workstation
Connection types can be designated from an extensive
library of standard connections or the user can easily cre-
ate any non-standard detail at any location in the structure
and save it to a library for reuse. Automatic clash detection
eliminates error

From the solid model, it is possible to produce all draw-
ings and material lists completely automatically. STRUCAD
2000 automatically creates field erection drawings, shop
detail drawings, fitting details, full-size templates, 3-D
grection drawings, and CNC manufacturing data for a wide
range of workshop machinery. Data downloads from
STRUCAD 2000 directly to CNC machinery to ensure accu-
rate and consistent results.

Integration between STRUCAD 2000's design and detailing
data and the production control and management data of
STEEL 2000 is seamless. Structures designed in STRU-
CAD 2000 will fiow through all aspects of estimating,

STRUCAD 2000

s ' Belfuct, Northere [relond
T Concert toll dome detadod woip Strucad
Fabeiatar—iker Ly rpmceray Lt
(m&-" f ,ﬂ(t—ﬂr\{/‘{»‘[‘ “! A{ﬂ'fh

detailing, multing, purchasing, receiving, production, ship-
ping and erection with complete traceability. The estimated
labor to produce any structure that is designed or detailed
in STRUCAD 2000 can be printed from STEEL 2000
Estimate with a few keystrokes

STRUCAD 2000 is interfaced to a large variety of other
software packages including AutoCAD applications,
STAAD-IIl from Research Engineers, Intergraph's Mica
Plus Analysis and PDS, PDMS from Cadcentre, and PASCE
from CE Automation, to name only a few

Proven in production for six years, there are more than

400 STRUCAD systems installed throughout 22 countries.
Now available in imperial units, Steel Solutions is pleased
to market and support STRUCAD 2000 in the United States.

To facilitate use of this powerful tool in your plant, Steel
Solutions offers a low-cost, five-day training course for
your employees at our Training Center in Jackson,
Mississippi. In addition, regular user group meetings at
the Training Center will ensure that on-going requirements
are constantly being integrated into STRUCAD 2000.

Call today to find out more about how STRUCAD 2000 can
reduce your detailing costs and eliminate expensive manu-
facturing and site errors

Please circle # 98

2260 Flowood Drive « P.O. Box 1128 - Jackson, MS 39215 . 601-932-2760 - Fax 601-939-9359

Support/Development « Rt. 3, Box 312A - Buckhannon, WV 26201 - 304-472-2668 - Fax 304-472-3214

STRUCAD is a registered trademark of ACECAD Software Ltd., England, U.K.




March 27-28, 1996 * Phoenix, Arizona

Where the Steel Team Meets...

An expanded educational
program — six tracks dedicated
to management, technology,
engineering and fabrication

~ round out three infor-

ion-filled days of learning.

xpand your knowledge . . network with
steel construction industry professionals
from around the world . . view the latest
products and services for the industry in
an expanded expo area . . it’s all a part
of the 1996 National Steel Construction
Conference, March 27-29, at the Phoenix
Convention Center, Phoenix, Arizona.

Educational tracks cover topics such as
connections causing severe erector problems;

Steel Construction
Conference

30D Computer Track
€T3.D Erection Track
Fabrication Track

erection cost basis; architectural
fabrication; welding code reorganization,
gualifications and equipment; electronic
information exchange for project design
and status; e-mail and the fabricator; process
industry practices; material management
learning from Northridge; composite design
issues; communication of LRFD load
information to the fabricator; effective
specification, contract documents

and general notes, and much more.

BT r acks e

Construction Management Track
Engineering Management Track

Engineering Technical Track

If there’s one industry gathering you're sure
to attend, make it the 1996 National Steel
Construction Conference, March 27-29, at the
Phoenix Convention Center, Phoenix, Arizona.
For more information, complete the coupon
below and FAX or mail it to
American Institute of Steel Construction, Inc
1 East Wacker Dr, Ste. 3100
Chicago, IL 60601-2001

FAX: 312/670-5403

Mark your calendar now to attend the leading steel construction conference of the year.

m I want to

attend the

1996 National
Steel Construction
Conference.

Send me

registration

Company

Title

Address No PO Bex plesss
City/State/ZIP

Phone/ FAX

- & W B " " =" " " s " " " = =

for

Over

70 Years
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GOT HIS SHARE OF A
SAFETY DIVIDEND CHECK,

HE DROVE IT RIGHT BACK

It you're a participant the savings were passed
INTO THE BUSINESS.

in the CNA business on to you. Its all part of

INGHHINCT rogram { \‘\:rh('ll \\'||| VOou (_i(l \\'1[}]

} knowing the fabricating
a16.2% dividend check?

endorsed by AlS( business. So if you're not

congratulations. You have recently become the proud insured by CNA, sign up now. And vou could drive

recipient of a safety group dividend® check some extra cash into vour business next year. Call

Losses were controlled. claims went down, and ‘ ”A 1-800-CNA-6241 ext. 30 for more information

WE KNOW YOUR BUSINESS

Please circle # 123
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LOADS gl:
INFORMATION.

Get the new, 60-Year
Steel Joist Manual —
a must for building
renovation.

Whether you're an architect, engineer
or contractor, this all-new, 318-page,
60-year Manual has everything you need
to determine load capacities in existing
joist-supported structures built from 1928
through 1988, Inside you'll find:

« the original “K" series specifications
and load tables

* joist girder specifications and
weight tables

« the complete expanded “H" series
load tables

« suggested investigative procedures
and time-saving data for use when
analyzing existing structures

+ @ complete listing of commonly used
live and dead loads throughout this
period of time

Don't wait a moment longer. Fill out
this coupon and send for your manual
today! Just $59.00, including postage
and handling ($69.00 outside U.S.)

Also available —
40th Edition
Specs and
Load Tables
for Steel
Joists and
Girders

Includes Metric
and Standard units

____Sendme ____ new 60-year Steel
Joist Manual(s) at $59.00/per.

___ _Sendme ____ newSJl
Catalogue(s) at $20.00/per.

Total enclosed

Payment includes first class postage and
handiing and must accompany order

Name

Title

Company Name
Address

City
State Zip

Mail to: Managing Director
Steel Joist Institute

. Div. A1
1205 48th Avenue North

Beach, SC 29577

—
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CALL FOR ENTRIES

Noum.mows ARE INVITED FOR
THE 256TH ANNvUAL T.R.
HIGGINS LECTURESHIP AWARD to
be presented in 1996. The award,
given by the American Institute
of Steel Construction, Inc., recog-
nizes an outstanding lecturer
and author whose technical
paper or papers published
between Jan. 1, 1990 and Jan. 1,
1995 are considered outstanding
contributions to the engineering
literature on fabricated structur-
al steel. Past winners have
included practicing structural
engineers, fabricators and educa-
tors.

In addition to a framed certifi-
cate, the award recipient will
receive

$5,000 and
will give a
minimum of
six lectures
during 1996.
The award
will be pre-
sented based
on the jury's
evaluation of
the paper(s)
for originali-
ty, clarity of
presentation,

contribution
to engineering knowledge, future
significance and value to the fab-
ricated structural steel industry.
In addition, the nominees repu-
tation as a lecturer will be con-
sidered.

Nominees must be permanent
residents of the U.S. and avail-
able to fulfill the commitments of
the award. Nominations should
include: name and affiliation of
person nominated; title of
paper(s) with publication cita-
tion {in the case of multiple
authors, please identify the prin-
ciple author); reasons for nomi-
nation; and a copy of the paper(s)
(as well as any published discus-
sion.

This year's jury consists of:
Horatio Allison, a Dagsboro, DE,
based consultant; Reidar
Bjorhovde, professor of civil engi-

neering at the University of
Pittsburgh; Tim Fraser, division
chief engineer, Canron
Construction-Fabrication West,
New Westminister, BC, Canada;
John Gross, research structural
engineer, NIST, Gaitherburg,
MD; and William McGuire, past
Higgins Award recipient and
professor emeritus at Cornell
University.

Recent recipients of the award
included fabrication engineer
William A. Thornton for his work
on connection design; consultant
Lawrence Griffis for his papers
on composite frame construction
and associate professor Roberto
Leon for his work on semi-rigid
composite connections.

Nominations should be sent
to: Committee on Education,
AISC, One East Wacker Dr.,
Suite 3100, Chicago, IL 60601-
2001. Deadline for submissions
is November 3, 1995.

CALL FOR PAPERS

AtrTHt.:RS ARE INVITED TO SUB-
MIT PAPERS RELATED TO
“STABILITY PROBLEMS IN DESIGN,
CONSTRUCTION AND REHAB-
ILITATION OF METAL STRUCTURES”
for the 5th International
Colloguium on Structural
Stability to be held on August 5-
7, 1996 in Rio de Janeiro, Brazil.

English abstracts of 500
words or less should be submit-
ted by November 30, 1995 to:
SSRC IC/Brasil ‘96, COPPE/
UFRJ-Program de Engeharia
Civil, C.P. 68506, 21945-970 Rio
de Janeiro, Brazil. Phone: (5521)
280-9933; fax: (5521) 290-6626:
e-mail: SSRC_RIO@LABEST,
COC.UFRJ.BR

FREe PUBLICATIONS

Flvr: RECENT PUBLICATIONS
FROM AISC MARKETING, INC.
ARE AVAILABLE AT NO CHARGE to
engineers, architects, fabrica-
tors, contractors and others
involved in the design and con-
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’ Bolls

a 36-Inch
Beam

' BogeRal

in the Western Hemisphere
CAPACITIES TYPE A-36 STEEL
I x 17 x 1* Angle lron Lag Out and Leg In
¥ Solid Round Bar
" Solid Square Bas
£ x | Flot Bar on Flat (ihe sasy way)
%" % I Flot Bar on Edge (the hard way)
|6" Pipe and Tubing (square, round and mectangular)
%" Beams and Channels
12" Tees Stem In and Stem Oul

CHICAGO METAL
ROLLED PRODUCTS COMPANY
3715 South Rockwell, Chicago, lllinois 60632
FOR INQUIRIES & ORDERS

cau. 3]12-523-5757

FAX 312-650-1439
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The #1 True Windows
32-bit Structural Program

*It's for Windows

*It's for Network

*It's Multi-Tasking

*It's 32-Bit

*It's Our Competitor's
Worst Nightmare

Structural Program for Windows.
b dd If you got to see it to believe it, ask |

s * | |fora free Demo disk now! |

W

Now is the time to switch! Get out of those Phony Windows
Programs and expenance REAL productl\rlty, get the one..

WinSTRUDL

Computer Aided Structural Technology, PO Box 14676,
Fremont, CA 94539-4676 Tel (510) 226-8857 Fax (510) 226-7328
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struction of fabricated steel
structures.

* Myths and Realities of
Steel Buildings is a 14-page
booklet that discusses such top-
ics as: prices for fabricated struc-
tural steel; U.S. steel in the
international market; why the
least-weight structure is not
always the most economical
design; the effect of mill deliver-
ies on construction schedules;
uniform reliability and design
time savings with LRFD; deflec-
tions and vibration in LRFD
design; seismic design issues;
connections; and painting/fire
proofing of steel structures.

* Myths and Realities of
Steel Bridges is a 23-page book-
let that answers many questions
that bridge engineers have about
recent developments in steel
design. Topics include: prices for
fabricated bridge steel; mill
delivery schedules; durability of
concrete and steel; life cycle per-
formance of steel bridges; weath-
ering steel performance; opti-
mization by weight and span
length; jointless bridges; bear-
ings; painting; and fatigue life of
details vs. structure service life.

* Cantilever Roof Framing
Using

Rolled
Beams is
a 16-page
booklet
describing
an alterna-
tive to joist
girders
and pre-
senting
sample
design

tables.

* Steel
In Design is a six-page case
study on the design and con-
struction of the new San
Francisco Museum of Modern
Art.,

To receive any of these publi-
cations, fax your request to
312/670-5403 or mail your
request to: AISC Marketing,
Inc., One East Wacker Dr., Suite
3100, ("hi('i-l}_{(l, IL 60601-2001.




O ENGINEERING

JOURNAL
ANNOUNCES
COVER
COMPETITION

ISC 18 HOLDING ITS FIRST EVER
MPETITION FOR INTERESTING
PHOTOS to feature on the cover of
Engineering Journal, the leading
technical publication for the
steel design
and construc-
tion commu-
nity. The win-
ning photos
will be used
Oon covers in
1996 and
detailed
descriptions
of the project,
along with
the names of the project team,
will be included on the inside
front cover of the journal.
Entries can picture either a
steel building or bridge.
Construction shots and photos
showing connection details are
preferred, but if exposed steel is
used then photos of the complet-
ed project are allowed. In addi-
tion, photos showing fabrication
or erection are encouraged. All
submissions must be in color and
the pictures should in a “por-
trait” mode (that is, they should
be able to be presented in an
8'/," wide by 11" high format).
Pictures should be submitted
either as 8'." x 11” prints, slides,
negatives, 4x5 or 2x2 trans-
parencies, or on a Photo CD.
Please include a signed photo
release giving AISC permission
to use the images. Deadline for
submission is November 1.
Please send entries to: Scott
Melnick, AISC, One East
Wacker Dr., Suite 3100, Chicago,
IL 60601-2001.

STEEL DETAILING

with AutoCAD®
If your present CAD system
doesn’t detail everything you
fabricate, then you should
look at one that does.

B * Cob * Plans » Elevat)
* Stairs + Trusses + Hand Rail + Spandrel Angles
* Caged Ladders « Ship ladders « Piperacks
* Sloping Boams + Curved Beams * Frames
* Gusset Plates + Bracing + Templates

and any other drawings that you might

need to fabricate Structural Steel or Miscell matal.

e : .
a7\ i Sheet Format, Bill of Material format, detailing

and text styles can be modified by the user

Programs for cutting lists, Inventory control,
Linear nesting (Multing) and non-symetrical bracing.

Call Today !
For free information about the detailing software that is
the most cost effective and sasiest 10 use

COMPUTER DETAILING CORPORATION

A Sevvecd Carmpaery fow Sleed Fabecaton and Detadecs

80 Second Street Pike - Sulte 10

Southamplon, PA 18966

M 215-355-6003

) \[" Fax 215-355-6210

{ O © V0 |‘I
oMail 70655 1300 compuserve com

A Quick Quiz
For Structural Engineers

The more a computer program costs, the TRUE FALSE
better it is.

A program that solves complex, difficult TRUE FALSE
problems must be complex and difficult

fo use

Structural engineering software can never TRUE FALSE

be fun o use.

If you answered TRUE to any of the above, or you would like o know more
about a fruly innovotive software program, call us!

- ' - E‘i’]
) £
- B RISA-2D
_ .o =3
- ]. - s
j |
& pited
1IN\ | Your complete solution for
A5 T B _ : frames, trusses, beams,
LA L= shear walls and much more!
26212 Dimension Drive, Suite 200
RISA Loke Forest, CA 92630
N [ 1-800-332-7472
Please circle # 40
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. Integrated
. Engineering

Software

8840 Chapman Road, Bozeman, MT 59715
(406) 586-8988 Fax: (406) 586-9151

'| 800-707-08 1 6

F rom simple steel shear connections
to complex rigid moment connections,
QUICK-CONNECT is the only software you
need for steel connections calculations.

Find out how much fime you'll save—call
JJK & Associates, Inc. for your free demo:

505-275-8299, or fax 505-296-5257

QUICK-CONNECT

COMPLETE CONNECTION DESIGN & ANALYSIS SOFTWARE FOR STEEL
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NSCC Adds
Two More
Tracks

OMPUTERS AND ERECTION WILI
RECEIVE ADDED ATTENTION at

the 1996 National Steel
Construction Conference. In
addition, specialized tracks will
be offered on: engineering—tech-
nical; engineering—manage-
ment; fabrication; and construc-
tion management.

“There was a lot of enthusi-
asm generated last year when
we first introduced specialized
tracks,” explained Franklin B.
Davis, chairman of AISC’s NSCC
Committee. “The two new tracks
are designed to continue and
expand on that excitement

“There has long been a feeling
in the engineering consulting
community that the erection of
steel buildings has not received
as much attention as it should.
Adding a track on erection
should help bring some key
issues to the forefront. And
adding a computer track is a nat-
ural for the show, given its wide
attendance from all segments of
the steel industry. The advances
being made in software have
been tremendous during the past
few years. The NSCC is an ideal
forum where the user and the
producer can get together to
interface for the benefit of all
parties,” Davis concluded.

The 1996 Conference will be
held in Phoenix on March 27-29.
In addition to more than 30 tech-
nical sessions offered, there will
be an exhibit hall with nearly 70
product exhibitors. The sessions
qualify for CEU credit and time
also is available for extensive
industry networking. Also, an
extensive package spouse/family
activities are scheduled.

To receive an information and
registration packet, please fax

your request to: NSCC at .

312/670-5403.




popularity raised it above
over all other movies in
the minds of children and
parents alike. This past
summer, the Beast literal-
|_\ towered I.ir.-
Angeles.

To celebrate the open-

ovelr

ing of a live musical ver-
gion of the movie at the
Shubert Theater in
Century City, CA, Walt
Disneyv Studios commis-
sioned a 27-ft.-tall sculp
ture of the Beauty and the
Beast logo. The sculpture
was formed from .188-in
aluminum sheet with the
GMAW
using 3/64 aluminum 5356
wire. The actual sculpture
18 15-ft. tall by 14-ft. wade
by 8-in. thick and stands
on a 12-ft. base. It was cut
from two sheets of alu-

edges welded

minum, which were then
welded together with 8-in
spacers in-between to cre-
ate the appearance of a
cast '-l'lJl[lTLl['!'

To keep the “free-float-
ing elements together, 3
in.-diameter tubing was
used. To the
visual impact of the tub

minimize

ing, it was painted a non-
reflective, flat The
upright support tubing

back

has four extension legs,

each with pegs on the
ends. The pegs enable the
installer to add round

weight plates, each weigh-
ing 100 lbs., to prevent the
sculpture from falling
over

The sculpture was installed
wWas

fountain and

designed to look as though it was

;Iilll\!' H |

floating above the water's sur-
face

The finish on the sculpture
was achieved by random orbital
sanding of the aluminum to cre
ate a swirl effect. The high polish
on allows creates a lustrous
effect, which is enhanced by the
myriad of colors reflected from

the lights shining on the foun-
Most of the s« l|||rlll‘.|'

except for the rose, which was
first painted with an expensive
candy apple red metallic coat-
ing—was clear-coated to protect

tain

the finish
rose 18 semi

the

transparent, which

allows finish to show

through and creates an intense

Hil;l!'Hllr_' effect
While the

looked as though it

finished piece

IS one piece,

The coating on the

it was actually made three parts
that could be -I]t;qu-l’ to the site
and then easily bolted together
Total weight of the sculpture is
400 lbs. Fabricators was AISC
member FTS, Inc. and the sculp
ture was designed by Sculptures
.'lnti I‘I"UFI-- | (Todd

.IKIT]I'F‘ owner)

nlimited

The sculpture was removed on
July 8 and is currently in stor
age, awaiting another perfor-

mance
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YOUR FAVOR.

All the types of premium steel decking you need, rolled to

your specific job requirements. Delivered where you need it,
when you need it. From six strategically positioned

manufacturing/service locations throughout the nation:

‘
* Beech Bottom, West Virginia
* (Gary, Indiana

* Lenexa, Kansas

* Houston, Texas

* Fort Payne, Alabama

* Wilmington, North Carolina

Wheeling Corrugating is growing, and our
expanded production capacity allows us to provide you
with unsurpassed service, delivery scheduling

and coordination. For more information on

Wheeling’s full line of steel decks and

N
our network of service capabilities,
give us a call today at the following sales offices:
Wheeling, WV, 304-234-2300; Lenexa, KS, 913-888-4900;
Houston, TX, 713-674-6737.
R
Wheeling Gorruga_ti_ng l_}ompan_y
Suchaao
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CREATIVE
MOVEMENT

Shifting two columns in an
occupied apartment building
with no existing drawings
required careful monitoring of

a series of strain gages

By Gary Steficek, P.E.

Modern Steel Construction

October 1995

WHEN YO

DONT HAVE SUFFICIENT

10N on which to

base your engineering decisions?

In one recent design, we made

conservative assumptions, tested

them with strain gages and pro-
ceeded very cautiously,

The project involved the reno-
vation and conversion of a floor
of an apartment building into a
single residence. The architec-
tural design, by Johnson and
Wanzenberg, New York City,
involved rearranging all of the
interior walls and also necessi-
tated relocating two columns to
create an enlarged living room
with symmetrically located
columns. Adding to the problem,
the size of the columns needed to
be minimized so they could be
architecturally clad. Fortunately,
however, there was space avail-
able to add a third slender col-
umn. All three of the new
columns are double extra strong
(XXS) 6-in. round pipes welded
to the existing structure.

The project was in a 25-story
apartment building on Central
Park South in New York City.
Allegedly, it was the last build-
ing constructed in New York
City prior to the end of World
War Il. The lower floors were
constructed of reinforced con-
crete slabs and columns while
the upper floors were construct-
ed of structural steel columns
and beams and reinforced con-

crete slabs. However, the sizes of

the steel beams seemed exces-
sively large. This may have been
the result of steel shortages as
WWII began, which could have
resulted in the contractor using
whatever larger sized members
were available. The structural
objective was to relocate the two
columns so as not to increase the
load on any of the columns below
and to reinforce the beams above
and below as needed

As with most renovation jobs,
nothing is ever simple. The first
problem to crop up was the lack
of structural drawings of the
existing building. Building
department searches came up

empty. Next was the design of




8

-

the building itself. The building
stepped back in plan on each of
the four floors above the apart-
ment, which meant the beams
were already picking up a trans-
fer load. Additionally, our design
needed to align the columns,
even though the beams they
were supported by were not
aligned and the beams they were
supporting were not aligned.
Additionally, there was a 150 kip
water tank on the roof. And
finally, as is often the case with
renovation work, the work could-
n't interfere with the occupied
floors above and below.

Our design had three phases.
First, we made conservative
assumptions about the possible
load that was being carried in
the columns to be transferred.
We also made as many probes as
we could in an effort to deter-
mine the actual connection con-
figuration and determine as
much as possible about the fram-
ing above and below.

Second, we made an initial
test of our assumptions by
installing strain gages on the
existing columns. We then fluc-
tuated the water level in the
water tank on the roof while tak-
ing readings on the strain gages,
which gave us confirmation of
the distribution of the water
tank load.

Lastly, we made a final verifi-
cation of the load as we removed
the columns. Initially, temporary
shores were installed around the
columns, with some of these
shores later acting as the final
tranferred columns. Strain gages
were installed on the columns
and shores, which then recorded
the load released from the
columns as they were cut loose
from the structure and the load
carried by the shoring members
after the columns were removed.
Having both of these numbers
allowed us to cross check the
gages and would give us the
actual load in the columns for
comparison with our assumed
design load and give us a mea-
sure of added safety. If the actu-
al load had not compared favor-
ably with the design load, we

Tl 1 =,
|~ Column 1 Column 2
/ l }
L
1. Existing conditions
{ ]
{ 3

2. Shoring in place, prior to cutting columns

3. Final transferred condition

—

could have re-attached the
columns while we reconsidered
our design.

MORE SURPRISES

Not surprisingly, other prob-
lems were encountered. To start
with, various non-structural
work was going on in the apart-
ment at the same time and con-

struction workers from other
trades were constantly knocking
off or damaging the strain gages.
Also, the existing columns were
double angle and single angle
columns, which complicated the
interpretation of the strain gage
results and also required the
placement of extra gages. At the
same time, however, the number
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Load in Column

Column | yging Full Capacity Assumed Load Takedown Actual Load
Number of Element Total Load | Live Load | Dead Load From Gages
1 248 kips 206 kips 20 kips 186 kips 188 kips
2 187 kips 156 kips 17 kips 139 kips 126 kips

of gages that could be placed and
monitored was limited since

there was a fixed number of

gages that could be monitored
simultaneously by our equip-
ment,

The placement of the columns
also presented a slight problem.
Since the new columns could not

be [J|;|l't'ri at the center line of

both the upper and lower beams,
an eccentricity was introduced,
perpendicular to the plane of the
transfer, which was removed
with kickers to adjacent beams.
However, the location of these
kickers had to be coordinated
with the proposed ceiling coffers.

In addition, one of the column
relocations placed it over an
adjacent beam, causing a rever-
sal in the force through the exist-
ing riveted connection, as well as
requiring a large increase in the
capacity of the connection. This
was finally resolved by adding a
sloped column under the new
location, which brought the load
back to the original location at
the base of the column below,
without a need to modify the
connection between beams
General contractor on the project
was Clear Cut Construction,
Inc., West Milford, NJ.

Of course, there were also pos-

itive side effects to working on a
full renovation project. The
major bonus was that since all
the partitions were removed
from the floor on which we were
working, we were sure that the
load was not being shed into
adjacent partitions. Had parti-
tions been in place, the reliabili-
ty of the strain gage results
would have been compromised.
Our first approach at a con
servative number for design was
to take the existing single and
double angles and calculate their
maximum capacity, using the
code in effect at the time of their
design. We assumed they were

Using any sophisticated structural
design package. you

can produce these:

But what do

you have to

do to get there?

The answer can make all the difference

in your product

command

solving your model again and again

specilying them belore analysis

Please circle # 28

Create a sophisticated finite element model with multiple
load cases in 10 minutes without typing a single
and without making an error

Change load combinations and design parameters without

Retrieve results and data on any member or group without

STRAP

ATIR Engineering Software
Needham, MA

Tech support by engineers
who use the software

800-644-6441 @
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concentrically loaded, which we
knew they were not, and came
up with a conservative maxi
mum load. This was the load we
used in our design

Our second check was an
assumed load takedown for the
building. This gave us a lower
number, but still in a stmilar
range of load. We then installed
the strain gages and had the
water level lowered in the roof
tank. The results were encourag
ing, and we assumed that 25% of
the water tank load would be
carried on each column to be
transferred l'|l=|-~1-|;u+-:|T'|‘._ we
learned that the maximum load
was on column 1 and it was car-
rving only 14% of the water tank

'.‘-"I,f__.’ sizes of _<j_r existing stei .' .’rh'r.".‘.'.\ Were excessive ;'.‘ .Iu'-"'_'. which [-IAIi \\1 il.'il not however
mavy have been the result of steel shortages as WWII began. The short change our design, but continued
ages might have resulted in the contractor using whatever larger sized using our more conservative
members were availabl assumption. Whatever savings

may have been had by reducing
member sizes would have been
insignificant compared to the
cost of increasing the sizes after

® 3
N & "T" Comprehensive Structural Analysis

[ ] and Design Software Series
Productivity you need. Value you demand.

DAST offers powerful structural design and analysis solutions
in several easy-to-use packages designed for both
infrequent and power users. Some DAST features include:

*+ 2D/3D Static, Dynamic, and P-Delte Finite Element
Analysis * Steel, Concrete, and Timber Design per American
ond various international codes * Advonced graphics with
animation and contours * lcon-based user friendly Input
Generator and Parametric Library * Powerful AutoCAD
interface * Comprehensive printed and on-line
documentation * Unparalleled technical support

o

With all the other products available, why should you
choose DASTZ Simple. DAST Version 11 is the only
package that combines powerful features, ease of use,
value, a large user base, and over o decade's worth of
structural software experience.

Call Toll Fres
I-800-322-146/ Das Consulting, Inc.
For More Intonrmarios 865 Tumpike Street @

wid i Fare Des North Andover, MA 01845 USA
R (508) 794-1487 » FAX: (508) 685-7230
email: dascon @world std.com
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UNUSUAL
SHAPES AREN'T
UNUSUAL
AT MAX WEISS.

ST

r
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Modern Steel Constructi

they were in place.

Ultimately, after our testing
during phase three, we found
that our assumed load takedown

was very close to the actual load

Pictured at ftop 18 l'!'fln“\i'rfr
existing column and beam, while
shown above is the new column
with strain gage monitors
attached. Shown at left is the
exterior of the vintage building

Gary Steficek is a partner with
the structural engineering firm
Gilsanz Murray Steficek in Neu
York City



AIsC’S Ry for
EXCELLENCE

Prevent engineering malaise with a dose of
selected articles. From “Shear
Connections” to “Steel Frame Stability,”
ENGINEERING JOURNAL offers a
unique platform for solving problems
and exploring new and innovative
techniques in structural steel design.
EJ presents the latest research on
building and bridge design in a
‘ractical format that can be
readily used in the design office.
Remember, to promote expert design and to
solve structural problems, take ENGINEERING
JOURNAL four times a year and improve your design
productivity.

Subscribe Today

U.S.A. One Year (4 issues) $18 Three Years $45
Foreign One Year (4 issues) $24 Three Years $60

Phone 312/670-5409 or Fax 312/670-5403
American Institute of Steel Construction, Inc.

One E. Wacker Drive, Suite 3100
Chicago, IL 60601-2001

Setting Standards for Over 70 Years
Lamne Please circle # 10




SOMETIMES A CON
CALLS FOR THE UN

It's not every day that bridee building techniques are used to
. |

expand a convention center. Yet, when the growth of Bartle Hall
Convention Center in Kansas City was hemmed in on three sides
by buildings and on the fourth by Interstate-670, there was but
one way to go: over the hishway.

Since this project broke new ground from an engineering
standpoint, the designers insisted on only the most tried and
true materials which they
could trust. Like strong,
economical Vulcraft steel
joists. There’s no margin for
error when you're spanning
six lanes of traffic with 550
tons of X' steel joists. Only

the engineering expertise

of the world’s largest steel

00" Vulcraft steel joists

joist company will do.

A further challenge of the project was that there was no stor-
age area for materials. Vulcraft easily overcame that obstacle by
making 20 separate, on-time deliveries, each containing precisely
the correct materials. And, Vulcraft successfully handled the
complex detailing required for these joists.

S0, if economy, service, and engineering mastery is what you're
looking for in a steel joist provider, choose the company that brings
unconventional expertise to even the most conventional projects.

Contact Vulcraft or consult Sweet's wm
A Divisiom of Nucor Corporation

05100/ VUL and 05300/VUL.

PO Box 637, Brigham Ciry, UT 84302, 801/734-9433; PO Box 100520, Florence, SC 20501,

SO3/662-0381; PO Box 169, Fort Payne, AL 35967, 205/845-2460: PO Box | 86, ( ari]\iril..!.
IX 75844, 409/687-4665; PO Box 59, Norfolk, NE 68702-0059, 402/644-8500: PO Box

+
1000, St. Joe, IN 46785, 219/337-1800

Architect-Engimeer: HINTB Cion; Geneval Conpracton: Wigsom Generadl Conpractens, Inc;

Stevd Fabmicagor: Howens Steed, Ine.; Seeel Evecunrs Deoory's Consoncaon Ca, b

Bartle Hall Convention Center, Kansas City.
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NATURAL
SURROUNDINGS

A client’s allergies
necessitated an
innovative design
solution for a new home

n Steel Construction / October 1995

HILE A CLIENT'S REQUEST

FOR A HOME THAT WOULD

ONLY MINIMALLY INTER-
FERE with the ‘wllllllillllilnﬂ nat-
ural beauty was not unusual, an
additional requirement to mini-
mize the use of petrochemical
products created a unique design
c'lmlh-npv

The 2,200-sq.-ft. residence is

located in a densely wooded hill
side on Mt, Desert Island in
Maine with view of the moun-
tains of Acadia National Park.
“The design concept was to inter-
fere as little as possible with the
natural surroundings, both by
limiting the physical interven-
tion and by the transparency of
the building,” stated Peter
Forbes, FAIA, principal of Peter
Forbes and Associates, Inc., an
architectural firm with offices in
Boston, New York City and
Southwest Harbor, ME. The
design also needed to accommo-
date the health requirements of
the owner, a woman in her 60s
who is afflicted by numerous
allergies, primarily to petro-
chemical-based products. “Her
allergies precluded using many
common house construction
materials,” Forbes explained,
“such as plywood (formaldehyde
glues), wood windows (customar-
ily impregnated with fungicides),
most paints, stains, varnishes,
polyethylene vapor barriers,
foam insulation, ete.”

INERT MATERIALS

Since she i1s allergic to neither
glass nor steel, those two materi-
als became the logical choice for
constructed her new house. “She
came to us in part because of the
steel structured house we had
designed on Deer Isle, ME—a
house that won an AISC Award
in 1987.” Forbes said. “In the
process of our research into
materials, we discovered that the
highly volatile paints used on
steel ‘out-gas’ so quickly and
completely that they did not pre-
sent our client with the long-
term health hazards that con-
ventional house paints do.” As a
result, the “steel” theme was
continued throughout the house




in the stairs, balcony railings
and elevator enclosure. “All of

. these elements could be fabricat-
ed off site, painted and then
installed. The aesthetic consis-
tency that this gave is quite won-
derful.” A zinec coating from
Tnemec was ultimately used on
the project,

To achieve the best views the
house had to be quite tall
Usually that requirement would
conflict with the desire for a
“transparent” structural system
since a tall structure would
require a larger-than-desired lat-
eral bracing system. Instead, the
home was constructed from a
rigid welded frame of 6-in. steel
tubes, 8-ft. on center both verti-
cally and horizontally. “All of the
other elements of the building—
window wall, roof, floors, wall
panels—clip to the three-dimen-
sional steel grid,” Forbes
explained. “This had the addi-
tional advantage that we were
able to construct rooms without
walls, another requirement in a

. house where 100% air exchange
18 necessary to eliminate static
polluted air.”

3-D SYMMETRY

The steel grid created a 3-D
symmetry about the structure,
according to Michael Jollife,
president of Zaldastani
Associates, the project’s Boston-
based structural engineer.
“Anyvthing but a tube would
destroy the symmetry. At any
point you can turn a corner and
be exposed to either a horizontal
or a vertical plane.”

The effect is remarkable. In
the spring, summer and fall, the
occupants are literally surround-
ed by virtually uninterrupted
nature. But perhaps even more
wonderful is the winter scene,
when vou can stand inside the
home and be enveloped in the
falling snow.

Careful fabrication and erec-
tion was crucial to the success of
the project, according to both

. Forbes and dJollife. Forbes
required that the tubes be joined
in such a manner that it was
impossible to tell whether the

The small, symmetrical tubes create a wide open space. Photos
(above, opposite and on second page following) by Paul Warchol
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columns or the beams were con-
tinuous, a necessary require-
ment to maintain the symmetry
of the structure.

“We checked and double-
checked the drawings and
worked to a much tighter toler-
ance—one-sixteenth of an inch—
than we normally would,”
explained John C. Yohe, presi-
dent of AISC-member Megquire
& Jones, Inc. “We detailed the
project in-house, surveyed each
anchor bolt as it was placed, and
every column was oriented indi-
vidually on the drawings.” Field
erector on the project was
Atlantic Builders.

Welding was also crucial. The
tubes were prepared for full-pen-
etration welds in the shop. The

vertical pieces came in one piece
from the fabricator and the hori-
zontal members had clip angles
attached. After welding, the clip
angles were then removed. “All
of the welds—flat, vertical and
overhead—had to look identical,”
explained Rick Newman, presi-
dent of Superior Welding &
Fabrication. To achieve the uni-
form look, Newman used 7024
welding rods for the flat sides,
7018 rods for the overhead welds
and the uncommon 7048 rod for
the downhill welds. “Few people
know about the 7048 rods, but
they're terrific for downhill
welds,” he stated. The welding
rods were supplied by Lincoln
Electric.
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TIGHT FIT FOR BOSTON 0
GARDEN REPLACEMENT

The designers of a new home for the Celtics and Bruins
faced numerous constraints, including an incredibly
tight site and the necessity to build over an extensive

network of railroad tracks

NE BY ONE, FAMED—BU1
DATED—SPORTS VENUES are
coming down. And while

fans may gripe at first, that reac-
tion usually turns to praise. The
new stadiums hold more fans
while presenting better sight-
lines with greater amenities,
Fleet Center, the new 20,000-
gseat home of the Boston Celtics
and Bruins, should prove to be
no exception when it opens its
doors this month.

Inside, the design pays atten-
tion to those aspects of the old
Garden that Boston fans loved
most. “We were sensitive to the
great love for the original
Garden,” explained Thom
Greving, AlA, senior architectur-
al designer with the Kansas City
office of Ellerbe Becket. “It was a
very intimate arena, and the
shape and configuration of the
new building is designed to bring
the viewer as close as possible
even in this much larger space.
We approached this project the
way we always do, by thinking
about the user. Boston sports
fans are there to see the sporting
events, not other activities. So
our design doesn't have addition-
al entertainment activities.
Instead, the design makes refer-
ences to the teams. For example,
the lighting reflects the team col-
ors.”

While the concept was
straightforward, the execution
was very difficult. To start with,
space was very tight. Within
inches on one side is the old
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Boston Garden and only a few
feet away on a second side is the
Central Boston Artery, a large
elevated roadway scheduled to
eventually be replaced by an
underground highway. The other
sides are tightly hemmed in by
existing buildings. Further com-
plicating the design is the exis-
tence of a series of passenger
railroad tracks running through
the site

According to Peter J. Cheever,
P.E., vice president at the
Boston-based structural engi-
neering firm of LeMessurier
Consultants, the new building is
really three structures in one.
Below grade is a 1,200-car park-
ing garage (constructed using
slurry walls and a top-down con-
struction process) and the
Orange subway line. On the
ground level is a large room
through which passes much of
Boston's passenger train traffic,
And finally, on the “table top” of
that structure is the new Fleet
Center.

The changing uses as the
structure rises greatly complicat-
ed the structural design of the
facility. While the columns for
the ground level train facility are
based on an orthogonal 40x30
grid dictated by existing train
track layout, the stadium
columns are radially arranged to
suit the needs of an arena. *We
arranged the layout of the arena
columns according to the bowl
configuration, sightline consider-
ations, the number of seats and
for ease of entry and exit,”
Cheever said. And while the
underground garage normally
would have been built with a
regular grid of columns, the
existing subway, which curves
through two levels of the garage,
disrupted some of the layout and
necessitated several transfers.
Nearly 200 caissons—each 5-ft.
in diameter and attached to a
W14x250 column—were used for
the garage. The 90-ft.-high A572
Gr. 50 columns were delivered to
the site in three sections each
weighing 30 tons and welded on-
gite. The columns were designed
with cap plates at the ground-

One of the difficulties in
designing and constructing the
new Fleet Center was working
with the site constraints. The
drawing at top shows the existing
Boston Garden on the left and
the Central Artery on the right.
Pictured above is the Fleet Center
under construction alongside the
Central Artery. Shown at left is
the close proximity of the new
building to the old structure.
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floor level to support and provide
the connection for the arena
columns, clip angles at each
garage-floor level and shear
studs welded to the bottom 10-ft.

General contractor on the pro-

ject was the Boston office of

Morse Diesel and steel erector
was Dorel Steel, Quiney, IL.
The roof of the train area (the

floor of the arena) consists of

more than 100 built-up plate
girders, which transfer the load
from the arena columns above to
the garage columns below. The
arena columns also are Wl4s.
Bolted to the columns are W18
and W24 raker beams, which
support the precast concrete
seating bowl. *"We introduced as
many columns as possible to
minimize the depth of the
beams, but we also had to con-
sider the weight of the columns
since the load had to be trans-
ferred,” Cheever explained.

Another consideration in
designing the column locations
was the creation of a marshaling
area to bring trucks onto the
arena floor. “We actually went
down to the Sun Coast Dome
and used their large parking lots
to lay out columns markings and
then drove semi-trailer trucks
through the arrangement to veri-
fy that the layout was practical *
Cheever said. “It was expensive,
but it was the only way to be cer-
tain there wouldn't be any prob-
lems in the future.” Added
Greving: “Only a handful of the
columns actually extend the full
length of the facility.”

The arena is a perimeter
braced frame with the load deliv-
ered to the bracing through the
floor diaphragm.
Typically ¥ -in. A325 bolts were
used, though some 1-in. A490
high-strength bolts were speci-
fied. “We wanted to minimize
field welding and the only
moment connections are for
some cantilevers for suites and
some roof areas.”

Vertical transportation was
an important design considera-
tion since the arena floor was 45-
ft. above ground level and the
main concourse was 60-ft. up.

concrete




‘We used a lot of escalators and
did a lot of signage studies,”
Greving said. “We conducted
.‘"lllli_\- after study to see how peo-
ple could move most efficiently
in this structure.”

Roor DESIGN

The Fleet Center has an over
all plan of 300-ft. by 460-ft., with
a convex curved roof with a high

point 160-ft. above grade and
eaves 18-ft. lower. “The roof
shape is a low-rise barrel vault

having a uniform radius of 634
ft.," Cheever said. Most of the
roof is supported on 10 30-f1
1||‘l'ir segmented top chord truss-
es, 40-1t. on center, spanning 296
ft. Steel purlins spaced 10 to 10-
3/4-1
carry a 3-in. deep acoustical gal-
vanized steel deck, insulation
and fire proofing. “The bottom
chord level of the main
trusses 18 96-ft. above the arena
floor. Deep gutters are provided
near the eaves at each side of the

span between trusses and

roof, and special measures are
designed to prevent snow sliding,
which would be very hazardous
to motorists on an adjoining
expressway and to pedestrians.”

The roof design loads include
dead loads of permanent con-
struction, design live loads, spe-
cial loads for the grid/catwalk
level and roof snow load. A cat-
walk live load of 30 psf was used,
plus allowances for lighting,
speakers and spotlights. The
press ring live load is 80 psf,
including a partition allowance
An allowance of 3 psf was pro-
vided, as an overall hung load, to
allow for banners, miscellaneous
piping and ducts. A central
scoreboard weighting 40,000 lbs
was assumed. The gird/catwalk
level framing is designed to
resist a hierarchy of possible
loads from such sources as circus
rigging and special concert or
show hung lighting and speaker
grids a total
hung live load of 20 psf was

For larger areas,

used. For individual beams,
centrated live loads were
applied—up to 5,000 lbs., in a
number of possible directions.
Snow loads, wind loads and

COn-

seismic loads are all in accor
with Massachusetts
Building While earth

quake loads did not control the

-1.I.I'|| 4

Code.

design of the purlins or main
trusses, some parts of the in-
plane roof bracing system, the
grid/catwalk level lateral brac
ing, and the longitudinal bracing
trusses were controlled by load
combinations with earthquake
Most of the purlins were W18
and W21 rolled shapes, ranging
in size from W18x46 to W21x68,
with the heavier sizes used for
the purlins supporting the hung
catwalk loads

The top chords of the main
trusses are made up of straight
segments following the roof cur-
vature. Truss depth at each end
1s 14.2 ft. and spacing of the ver
tical web members is 21.2 ft
with some diagonal web mem
bers more than 36-ft. long. The
top and bottom chords are rolled
W-shapes oriented with the
flanges in vertical planes, as are
the web members

Truss chord sizes vary from

Modern Steel Construction

W14x99 to W14x370, while web
members vary from W1l4x30 to

W14x211. At the north end, the
top chord must cantilever to sup
port a wing-like architectural
feature that extends the [ull
length of the roof

A prominent architectural fea-
ture is an 80-ft. tall mast near
the edge of the roof, which was
fire that
required an entry to the roof and

mandated by code
also provides a needed overrun
to accommodate a freight eleva
tor. “The exterior of the struc
ture makes no architectural rel
Thl- Uhl

Greving said. “It

erence to Garden,’
was an odd
building to design because we
were designing for conditions
that will exist in the future afte:
the old

buildings,

Garden, two nearby
and the Central
Artery are taken down. From the
exterior the roof is designed Lo
make the building look smaller
than it really is. In Boston, there
are not too many large footprint
buildings.”
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CURIOUS ORIGINS

WHY A CHRISTMAS TREE?

Whether the custom began in Scandinavia or with
Native Americans, topping out parties are today an
important custom in the steel construction industry

OW DID THE TOPPING OUT
CEREMONY ORIGINATE?
More than a dozen read-

ers wrote responses to that ques-
tion in Modern Steel Con-
struction’s August editorial.

One of the most detailed
responses came from James A,
Newman, fabrication division
manager with AISC-member Art
Iron, Inc., who sent an article
that appeared in The Ironworker
(December 1984) and an excerpt
from which follows:

“No one seems to know exactly
when or how it started, but the
tradition of ‘Topping Out’ has

become a cherished custom of

Ironworkers whenever the skele-
ton of a bridge or building is
completed. Topping Out is a sig-
nal that the uppermost steel
member is going into place, that
the structure has reached its
height. As that final beam is
hoisted, an evergreen tree or a
flag or both are attached to it as
it ascends.

“The nice thing about Topping
Out is that no two ceremonies
are exactly alike. For some, the
evergreen symbolizes that the
job went up without a loss of life,
while for others it's a good luck
charm for the future occupants.
For some, the flag signals a
structure built with federal
funds, but for others it suggest
patriotism or the American
dream.

“We do know that as early as
621 B.C. the Romans celebrated
the completion of the Pons
Sublicus over the Tiber River—
by throwing human beings into
the water as sacrifices to the
gods. In ancient China, the
ridgepole of a new structure was
smeared with chicken blood, as a
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substitute for
human blood,
in hopes of fool-
ing the gods. It
was widely
believed that
evil spirits may
have occupied
the structure,

and that is
why, through
the Middle

Ages, the local
priest or rabbi
had a special
blessing for
new homes,
ships, churches
and public
buildings.

“By 700 A.D. in Scandinavia,
the custom of hoisting an ever-
green tree atop the ridgepole was
a popular way of signaling the
start of a completion party. The
roots of this custom may also be
mixed in with fertility symbols.
Saplings, eggs, flowers and
sheaves of corn are long-stand-
ing customs in European home
building, presumably as a wish
to the newlyweds for a produc-
tive and long life together. While
the Teutonic tribes may have
tried to appease the tree spirits
for killing trees and using up
that lumber, the Germans in the
Black Forest seem to have
invented the Christmas tree cus-

tom to celebrate the nativity of

Jesus Christ, and hardly a struc-
ture goes up in Germany without
an evergreen to signal the birth
of a new building. The Swiss,
also, lay claim to the custom of a
fir tree to signal Topping Out.
“As iron and steel replaced
timber as primary building
materials, ironworkers naturally
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A topping out ceremony—uwith a tree AND a flag—
as pictured on the cover of The Ironworker in 1984.

would carry on the custom of
Topping Out. Strangely enough,
none of the early photoengrav-
ings of ironworkers show the
evergreen in Topping Out cere-
monies. Perhaps, due to the
exceedingly high fatality rates,
such a symbol would not be
appropriate.

“When the last strands of
cable were laid for the Brooklyn
Bridge a hundred years ago, the
wheel operated by the ironwork-
ers was decorated with American
flags. By 1920, ironworkers were
again draping their work with
American flags, this time while
driving the first rivet on the
Bank of Italy in San Francisco.
By the end of the decade, the tra-
dition of flags in Topping Out
was fully established.

“Why an American flag?
Probably because the so-called
“American Plan” launched in
1919 did not include unions. In
fact, the single largest potential
employer of ironworkers, Elbert
Gary, chairman of U.S. Steel,
contended: ‘The existence and
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conduct of labor unions, in this
country at least, are inimical to
the best interests of the employ-
ees, the employers and the gen-
eral public.” The American
Plan—promising the destruction
of unions, starvation wages,
deadly hours, hopeless safety
conditions and the dreaded ‘yel-
low-dog contract’ swearing never
to joint a union—suggested that
unions were somehow un-
American during the post-war
Red Scare. Thus, the American
flag became a natural symbol to
protest the American Plan and
to demonstrate the ironworker’s
loyalty to flag and country.

“The two traditions of flag and
evergreen converged only a cou-
ple of decades ago, perhaps to
balance out the final beam.”

Going back another decade,
The Ironworker reported the fol-
lowing in December 1974 issue:

“The symbol is rooted in an
old Scandinavian custom. The
Norsemen venerated the ever-
greens—cedars, spruces and
pines., The trees were plentiful
throughout the frozen reaches of
northern Europe and thus pro-
vided building materials and
firewood for the inhabitants of
those wintry regions. In addi-
tion, the evergreens retained
their color throughout the years
and provided welcome relief from
the dull hues cast by snow and
ice.
“Those hardy Vikings chal-
lenged the seas of Europe and
the New World in long ships of
seasoned spruce, with tall masts
carved from towering pines and
steering oars of cedar. Returning
from a particularly successful
raid on hapless southern neigh-
bors, Viking chieftains often con-
structed huge homes—called
mead halls. Upon completion,
these chieftains hoisted an ever-
green tree to the ridge pole in
celebration. So, when the top-
ping out beam rises aloft with its
customary symbols, the flag and
the tree, it offers a link with his-
tory.”

PERSIAN ORIGINS ON BRIDGES
Scott A. Bustrum, field opera-

tions manager with AISC-mem-
ber Junior Steel Co. provided
information from his company
records that he says originally
came from Bethlehem Steel. In
addition to talking about early
Chinese and Roman customs, his
data adds: “Bridges posed special
problems and goaded the fears
and superstitions of the ancients.
Xerxes, the famed Persian mili-
tary leader, blamed recalcitrant
river gods for the collapse of a
pontoon bridge over the
Hellespont. To punish and
shackle these gods, the water
was given 300 lashes and a pair
of manacles was thrown into the
river.”

Concerning the Scandinavian
roots of the topping out ceremo-
ny, Junior Steel's information
included that “In later times in
these same Scandinavian coun-
tries, and also in the Black
Forest, it was customary to fas-
ten a sheaf of corn to the gable.
The corn was believed to serve as
food for Woden's [the chief Norse
god] horse and as a charm
against lighting. In more recent
times, garlands of flowers or
sheaves of corn were duplicated
in wood, stone or terra-cotta on
Gothic buildings. Such agrarian
decoration is perhaps a survival
of the ancient custom.”

Many others wrote in with
similar answers, Curt Zeigler of
Stewart-Amos Steel, Inc. and
Ron Montes of Bay Drafting
Service, both cited Why Do
Clocks Run Clockwise? And
Other Imponderables, a wonder-
ful book by David Feldman,
which contains essentially the
same explanations presented in
The Ironworker. Three readers,
Adam S. Bangs, P.E., of Hudson
Engineering Corporation in
Houston, Erol J. Aydar, P.E., of
Hankins Anderson, Inec., in
Richmond, VA, and Eric
Bjorklund of Freese-Nichols in
Fort Worth, TX, referenced Jack
C. McCormick's “Structural Steel
Design”, which states:

“The Christmas tree is an old
North European custom used to
ward off evil spirits. It is also
used today to show that the steel

frame was erected with no lost
time accidents to personnel.”

Thomas C. Shaeffer, P.E., of
Stanley D. Lindsey & Associates,
Inc., in Nashville quoted from
Reader’s Digest, which, in turn,
was quoting from the book Ever
Wonder Why?:

“In ancient times, people
would attach plants thought to
be inhabited by good spirits to
the top of their new structures.
Builders still observe this super-
stition in a custom called topping
out of the new building.”

Kim Stanfill-McMillan, P.E.,
with the USDA Forest Service,
wrote: “The Christmas tree atop
the last beam is an old timber-
framer’s tradition (sorry). Here
is a quote from Tedd Benson's
book entitled Building the
Timber Frame House—The
Revival of a Forgotten Craft: “To
signify a safe and successful
raising, to pay respect to the
wood that has given life to the
frame, a traditional pine bough
is attached to the peak of the
building. Some of the old timers
mark this occasion further by
breaking a bottle of rum at the
ridge and delivering a few lines
of verse composed for the occa-
sion.

“Usually a dance is held on
the floor after the frame is
raised, a tradition that also con-
tinues to this day. Steel erectors
and others have borrowed the
tradition of a pine bough, but
since the scale of these buildings
is often larger, the pine bough
has evolved into a Christmas
tree, which is more readily seen.”

RENAISSANCE RooTs

A variation on the ancient
theme was submitted by Sheila
Shaw, marketing director with
Bread Loaf Construction, a
design/build firm in Middlebury,
VT. “The first known ceremony
with the use of a tree was in the
Third Dynasty, about 2700 B.C.,
in Egypt. This first appeared
when the first stone building of
Egypt, the Step Pyramid of King
Zoer at Sakkara, was completed.
The slaves placed a live plant on
the top of the Pyramid for those
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slaves who had died during the
construction so they too might
have an eternal hife.

“It later appeared in the early
Renaissance Era, during the
pl'l"lnlf of the Gothie Cathedrals.
An evergreen tree was placed on
the highest point to signify the
completion of the building. A
large festival, lasting sometimes
for weeks, was held in the town
for this honor. From the Italian
Renaissance, it carried
through the countries of France,
England, and Spain, as they, too
fell into the Renaissance Era.”

Bread Loaf's account then
adds information about
Scandinavian and German tradi-
tions.

Gordon Wright, an editor at
Building Design & Construction

was

magazine, sent along a copy of

an article from Morse/Diesel’s
newsletter, which printed the
history of topping out as present-

ed I’.\ Scioto Erectors Inec. of

Columbus, OH:

“Scandinavian mythology sug-
gests that man originated from a
tree and that the soul of man
returned to the trees after death,
giving each tree a spirit of its
own. Man began constructing his
shelter with wood. Before cutting
a tree, he would formally
address the forest, n-mimimg it
of the consideration he had
alwavs shown toward the trees
and asking the forest to grant

use of a tree for construction of

his home. When the house was
complete, the topmost leafy
branch of the tree would be set
atop the roof so that the tree
spirit would not be rendered
homeless, The gesture was sup-
posed to convince the tree spirit

of the sincere appreciation of

those building the home

“As time passed, the early
conception of tree worship grad-
ually changed. The individual
tree spirits merged into a single
forest god who could pass freely
from tree to tree. Trees were no

longer placed atop the home to
appease the spirits, but rather to
enlist the blessings of the forest
god. The tree branches on top of
the home insured fertility of the
land and the home. Gradually,
ribbon, colored paper, painted
eges and flowers were added to
the tree as a symbols of life and
fertility.

“The custom of placing a tree
on a completed structure came
with immigrants to the United
States and became an integral
part of American culture in barn
raisings and house warmings.”

CARPENTER'S TRADITION

A similar explanation was
presented by Frank Lundy, P.E.,
of Lundy Construction in
Williamsport, PA, who explained
that “This tradition may spring
from the Carpenter’s tradition of
nailing a free tree branch to the
ridge (rafter) board to entice the
“*wood spirits” to bestow good for-
tune on a house. If you look in
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the attic of older houses, you when a '!.rl'L;‘- pine tree was hoist cast tootage ol clashes between
. may find such a feature.” Blair ed to the top of the building. The war protesters and construction
Hanuschak of Walter P. Moore answer that | was given was workers during a rally in New

and Associates in Atlanta sent that the tradition originated York City. Manyv construction

&lli!le_‘ | -'II:IH].'II" l‘\|]|{l11,iTi1l!'| I-l'nrll .i]'lnl!lli |||l' time '\\h!'lt |1I'_'_i] rise \\Ir]"l\t'l'- a8 We l] s |1n1|1'i' ‘.I”‘Il'l.'!"-
the program given out during construction became necessary began to wear the American flag
the topping out ceremony of the in most major cities. During this  on their hard hats and uniforms
Florida Aquarium. And Robert J. time, many of the contractors to show support for American
Susz, a design engineer with employed many American soldiers in Vietnam. It is around
Garrett Engineering in Geneseo, Indians on their construction this time | am told that
NY, gave much the same expla- crews. According to my source, American flags became popular
nation but added that “I believe American Indians believed that at topping-out events

the flag was lirst used when no man-made structure should Several other writers support

steel framing became popular. It be taller than a tree. This belief ed the Native American origins

was in dedication to good old became enough of an issue at the of the topping-out ceremony. The
U.S. made steel beams, The sign-  time to prompt someone to place final word, however, may be a
ing of the last beam or girder by a tree at the top of a topped-out novel interpretation from
the laborers has similar tradi- building. This practice caught on  Harvey G. Johnson at Bittner
tional roots.” and is still performed today at Engineering, Inc. in Escanaba,
- most high-rise building projects MI:
NATIVE AMERICAN ORIGINS "|)|1r.'1n-,1 the \“lt‘T'Tﬂl.FtIH. War, “During World War Il it was a
Some people offered different many people perceived construc- custom for a submarine return
interpretations, however tion workers as unconditional ing from a mission with all of its
Barry P. Chepren, E.L.T., of supporters of U.S. government torpedoes used to tie a broom to
Oquossoc, ME, wrote policies in Southeast Asia or the periscope to signify a “clean
“At my first topping out party “hawks” as they were called sweep” or completion. How, or if,
for a 10-story building in Tampa, This impression was made popu this ever translated to the
FL, 1 asked the same question lar when the news media broad tree/flag, 1 have no idea.”
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CoPE CRACKING IN
STRUCTURAL STEEL AFTER
GALVANIZING

There have been isolated reports of cracks in the flame
cut radius of copes of galvanized steel

By Thomas J. Langill, Ph. D.
and Tom Schlafly

has
been successfully used for over
140 years as a corrosion
inhibitor for steel structures. As
the zine coating weathers, it
forms a very stable protective
film on the surface of the materi-
al, This film provides many
years of corrosion protection
under all but the most severe
environments. An attractive fea-
ture of galvanizing is the proper-
ty of protecting small areas of
exposed steel. Zinc acts as an
anode in a galvanic couple
between the zinc and the steel.
The zine is consumed before the
steel rusts. During the galvaniz-
ing process, the zinc and iron
form a metallurgical bond, a
series of intermetallics. The
intermetallics provide good abra-
sion resistance and a high adhe-
sion strength of the coating to
the substrate.

Since 1991 there have been
isolated reports of cracks found
in galvanized structural steel
wide-flange sections. Many of
these reports are not well docu-
mented. Commonly, the problem
is found and repaired before it is
reported and investigated.
Repairs destroy the evidence and
indications that could be used to
determine the physical cause for
the cracks. There have been
common threads through most of
the reports. The cracks are com-
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Pictured above is an example of cracking in an oxygen cut cope in a

structural steel beam.

monly found in the flame cut
radius of copes and extend radi-
ally away from the copes at 45
degrees. They are visible on
both sides of the web indicating
they extend through the materi-
al. The cracks have appeared in
A36, A572 and probably in A588.
Cracks have been found in some
material from a given heat and
not in other material from the
same heat. There have been
reports of cracking in material

October 1995

made by the blast furnace
method as well as the currently
prevalent electric are furnace
method. Fabricators and engi-
neers who have witnessed the
problem report cracks are more
prevalent in sections around 21
inches deep but they have been
found in material as small as 10
inches. Members without flame-
cut copes show no signs of crack-
ing. Reports to date indicate
that cracks can be identified by




- -

visual examination. Visual
inspection of copes prior to gal-
vanizing has not revealed any
‘pre-galvanized’ conditions lead-
ing to cracking. At least one fab-
ricator alleges a difference in the
incidence of cracking between
galvanizing companies.

There are a number of areas
to investigate in searching for
probable causes for cracking and
developing appropriate proce-
dures to minimize cracking prob-
lems.

* The galvanizing tempera-
tures are below the critical
transition temperature for
steel, but variations in cooling
rate and the presence of
molten zinc result in metallur-
gical reactions effecting steel
properties and changes in
residual stresses.

* The flame cutting causes
high tensile residual stresses
(at or near yield point) along
the flame cut surface of the
cope. The galvanizing temper-
ature can create stresses at a
lower level, but throughout
the member as evidenced by
warping in some sections.

* The reaction of steel to the
presence of liquid metal can
cause an effect called liquid
metal embrittlement. Galva-
nizer’s pickling baths and
handling techniques can vary
to some degree.

* ASTM A143-74 Standard
Practice for Safeguarding
Against Embrittlement of
Hot-Dip Galvanized
Structural Steel Products and
Procedure for Detecting
Embrittlement (ASTM VOL
1.06) states that the duration
of pickling can effect embrit-
tlement. The standard fur-
ther states that heating to 300
deg F. between pickling and
galvanizing in most cases
results in expulsion of the
hydrogen absorbed during
pickling. Variation in galva-
nizer practices such as bath
temperature, quenching, bath
additions and pickling time
have not been found to have a
measurable effect on probabil-
ity of crack occurrence accord-

Cope cracks in structural steel
beams after galvanizing

ing to the American
Galvanizers Association.

* The processes of steel mak-
ing have changed significantly
over the last twenty years
with the possibility of varying
amounts of trace elements
and different mechanical
properties across sections
than those which were typical
with past practice.

* The mechanical properties
of the steel including the
lower toughness in the area of
the fillet between the flange
and the web can also be effect-
ed by differences between
cooling rates in the different
thicknesses of material, seg-
regation, and less grain
refinement due to mechanical
work by the mill rolls. Any of
these factors could contribute
to the problem.

Because of a number of
instances of cracks that emanat-
ed from weld access openings of
full penetration welded splices of
Jjumbo sections subject to applied
tension in the early 1980s, a spe-
cial task committee of the AISC
Committee on Specifications was
appointed to study the problem
and develop recommendations
for specification provisions to
minimize the potential for such
occurrences. A review of the
investigations which had been

conducted on the reported inci-
dents and study of related
research clearly revealed that
the area of the web-to-flange
junction of heavy rolled shapes
were often characterized by large
grain structure of low toughness,
and further, that the flame cut-
ting operation resulted in a very
thin layer of brittle untempered
martensite on the flame cut sur-
face. It was further noted that
magnetic particle or dye pene-
trant inspection of the cut sur-
faces revealed the existence of
microscopic cracks in the brittle
surface material which could not
be detected by unaided visual
examination. These observa-
tions were confirmed by research
by Kennon and Kohler,
Australian Welding Research,
1979 and Alexander Wilson,
AISI 1987 which showed that
flame cutting a variety of struc-
tural steels including A36, A572
and A588, resulted in micro-
cracks along the edges of cut sur-
faces. The AISC Specification
task group therefore recom-
mended that weld access open-
ings for full penetration welded
splices of ASTM group 4 and 5
shapes (jumbos) which were to
be subject to applied tension
should be subject to supplemen-
tary notch toughness testing
requirements, preheating before
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flame cutting, grinding to bright
metal and dye penetrant or mag-
netic particle examination prior
to welding( Ref. ASD 9th ed., J1.8
& M2.2; LRFD 2nd ed., J1.6 &
M2.2). Similar provisions have
been incorporated in the AWS
Structural welding Code—D1.1.
Preheating is intended to reduce
the thickness of the brittle
martensite laver, and the grind-
ing is intended to remove the

brittle layer and roughness of

the flame cut surface and to
facilitate magnetic or dye pene-
trant examination. The sections
exhibiting problems after galva-
nizing are not necessarily group
4 or 5 shapes, but the same
mechanisms which are responsi-
ble for cracking in jumbo shapes
may also be initiating micro-
cracks in the copes of smaller
beams. If such beams are then
subject to liquid metal embrittle-

ment and the thermal cycles of

the galvanizing process, the pre-
existing invisible micro-cracks

may be driven to visible size,
Grinding of flame cut copes and
magnetic particle or dye pene-
trant examination prior to galva-
nizing may be warranted as one
possible precaution.

Ongoing research which start-
ed in the galvanizer industry
and is now sponsored by the
International Lead/Zinc
Research Organization (ILZRO)
at Metals Technology Lab-
oratories of the Canada Centre
for Minerals and Energy
Technology (MTL/CANMET) is
examining some factors that
could contribute to the formation
of this cope cracking., This
research indicates that room
temperature yield strength has
an effect on the propensity to
crack and combines with high
residual stresses and liquid zinc
reactions on steel to make the
micro-cracks unstable until they
propagate out of the tensile
residual stress region. The effect
of liquid zinc on steel and the

reaction called ‘liquid metal
embrittlement’ are being
reviewed.
cracked surfaces show zinc on
the fractured surface indicating
the crack occurs before the piece
is removed from the kettle.
Whether the zinc enters micro-
cracks before they propagate or
after while the piece is still sub-
merged has yet to be deter-

mined. In studying the effects of

the galvanizing temperature it
was found that cracks did not
form when samples were cycled
through process temperatures
without actually being immersed
in liquid zinc. Trace elements
from the steel have been found
in concentrated levels at the
grain boundaries near fractured
surfaces. Elements such as cop-
per, tin and nickel have been
identified. To date there is no
conclusion available linking
these elements to cracking. The
surfaces of the cracked section
indicate a brittle behavior which

Photomicrographs of
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is consistent with the theory of a
martensitic layer and residual
stresses.

Some fabricators have elected
to grind the area of the flame cut
section near the re-entrant cor-
ner and report a significant

reduction in the incidence of

cracking but not a total elimina-
tion.

ILZRO will continue to fund
work to determine the relation-
ship between microstructure,
stress and other factors such as
steel chemistry. Remedial mea-
sures will also be explored. AISC
will recommend to ILZRO that

they explore the effectiveness of

using a combination of pre-heat,
grinding and magnetic particle
or dye penetrant inspection to
avoid cracks. We will report
results of this exploration when
it becomes available.

NEAR TERM PRACTICES

Unaided visual inspection of

flame cut surfaces may not be

effective in detecting micro-
cracks. Until ongoing research
determines more appropriate cri-
teria, it would be prudent for
flame cut surfaces of copes of
structural members destined to
be galvanized to be ground to
bright metal and the surface
examined by the dye penetrant
or magnetic particle methods.
After galvanizing, the area of the
copes should again be visually
inspected to assure that cracks
are not left in the final structure.

Another method that may be
effective in minimizing the
potential for cracking problems
is to pre-drill (not punch) the
beam to form the radius portion
of the cope as shown in ASD
Commentary fig. C-J1.2 pg. 5-
162 or LRFD Commentary Fig.
C-J1.2, pg. 6-218.

The American Galvanizers
Association has reported an
alternative to avoid cracking
that involves placing a bead of
weld along the edge of the re-

entrant corner on both side of
the web. The weld is extended
one inch in either direction from
the corner of the cope. It is
pointed out that a low silicon
filler metal considered compati-
ble for galvanizing is used. No
cracks have been found in copes
treated this way. While this
may be effective, it appears to be
an expensive solution.

The galvanizing can be
repaired using methods
described in ASTM A780,

Standard Practice for repair of
damaged Hot-Dip Galvanized
coatings.

Thomas «J. Langill, Ph.D., is
techneial director with the
American Galvanizers Assoc-
iation in Aurora, CO. Tom
Schlafly is director of fabricating
operations and standards at
AISC.

2

o
INDUSTRIAL
O rasreNneRs
0 INSTITUTE »

Making the Difference When Performance,

Reputation and Quality Count.

Registered head markings on all
structural and machine bolts.

ABO7-A  A4d9 A-307-8

All products made from steel melted
and manufactured In the U.S.A.

MEfMBER

St. Louis Screw & Bolt Company

6900 N. Broadway St. Louis, MO 63147 U.S.A.
1-800-237-7059/(314)389-7500/FAX (314)389-7510

- FULL TRACEABILITY
- LOT CONTROL
- CERTIFICATIONS

Associate

Please circle # 36




FINITE ELEMENT ANALYSIS
AND TESTS OF BEAM-TO-
CoLUMN CONNECTIONS

On-going seismic research is using finite element models
to determine why some steel moment connections failed

ANETE 5.1
Inm 16 199

ROM Engineering, Inc e ol |5 RS

183607
o =0 1
L2 5 asd
BEA, W

IV «=0.9047
™ «B.30E1

W =520
DINT=1).411

P «l.04

I -4.13

I A4
A-Re) . 974
CENTROID W10
EnGE

Fig. 1: Wil4x176 column & W27x94 beam

Fig. 2: Finite element connection model
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By Ralph M. Richard, Ph.D.,
James E. Partridge, P.E., Jay Allen, S.E.,
and Skip Radau

Tln: JANUARY 17, 1994, NORTHRIDGE EARTH-
QUAKE UNEXPECTEDLY FRACTURED a lill‘}.’,e num-
ber of steel moment frame connections that
were specifically designed to respond in a ductile
manner under seismic loading.

These joint fractures in the popular bolted web-
welded flange moment connections included weld
failures, beam flange fractures at the weld access
hole, and divots of steel pulled from the face of the
column. These failures, which occurred in connec-
tions with and without column stiffeners, were
almost always in the proximity of the bottom
flange, and indicate that the presence of the floor
slab significantly strengthened the connection at
the top flange. Moreover, case studies in the AISC
Earthquake Report indicate that even if the welds
are properly made, stresses at and in the welds
appear to be quite high.

To evaluate the stress and force distributions in
these connections and provide improved designs
and retrofit procedures, extensive analytical and
experimental studies were made. Finite element
analyses were used to design full scale static and
dynamic tests that were recently conducted at the
Smith-Emery Company laboratory in Los Angeles
on a connection identical to the type that fractured
(bottom flange weld) in the Northridge earthquake.
This test connection assembly comprised a 10-ft.
W27x94 beam with the flanges welded to a 14-ft.
W14x176 column as shown in Fig. 1. A '/ -in. shear
tab with seven "/ -in. A325 fully tightened bolts
was the web connection. The weldments were iden-
tical to the field weld material, which was NS-3M-
0.120-in. Three Charpy V-notch specimens of this
weld tested at low values of 4, 5, and 7 ft.-lbs. and
had an average tensile yield strength of approxi-
mately 63,000 psi.

The assembly was “pin” supported at the top
and bottom of the column and loaded with a con-
centrated load at 9.5 ft. from the column flange.
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Fig. 4: Top flange top surface longitudinal stress
countours, nominal f?l’”l__'_"f' stress = 11,000 psi

Shown in Fig. 2 is close-up view of one of the finite
element meshes used in the analyses. Several
mesh sizes were studied to ensure that the high
stress and strain gradients in the weldment were
properly obtained. This high fidelity model consist-
ed of about 30,000 four node plate bending ele-
ments having about 40,000 degrees of freedom
Solid element sub-models used to evaluate internal
stress and strain distributions in the beam and col-
umn flanges and welds comprised 80,000 elements
and 100,000 degrees of freedom.

Shown in Figs. 3 through 5 are the results of

this connection study with both the column flanges
and web fully welded to the column flange. To
clearly demonstrate local bending effects and

’
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Fig. 5: Top flange bottom surface longitudinal
stress contours; nominal flange stress = 11,000 psi

Fig. 6: Stress contours
Web-bolted flange-welded connection

stress distributions the beam was subjected to a
pure moment that caused a maximum nominal
stress at the weldment of 11,000 psi. The deflec-
tions due to this loading shown in Fig. 3 are magni-
fied 250 times. Note the flexing of the column
flanges of this connection which according to cur-
rent AISC specifications does not require continu
ity plates. The stress concentration factor in the
column web near the weld is approximately 2.
Shown in Figs. 4 and 5 are the longitudinal beam
flange stress contours. In Fig 4 the flexural stress
contours on the top surface of the beam flange are
shown. At the weld line these stresses vary from
,244 psi at the flange tips to 41,405 psi at the cen-
ter resulting in a stress concentration factor of
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Fig. 7: Experimental top flange stress distributions

about 4. In Fig. 5 are the longitudinal stress con-
tours for the bottom of the top flange where the
maximum stress occurs at the edge of the weld
access hole. Note that when the loading on the
beam is reversed the stress “hot spot” in tension is
at the weld access hole on the bottom flange where
it is the most difficult to weld. Shown in Fig. 6 are
stress contours for the web bolted connection with
the beam subjected to 100 kip end load. This
results in a nominal beam flexural stress at the
column flange of 44,400 psi whereas the peak
stress at the column flange is 201,000 psi which
gives a stress concentration factor of 4.5. The

46 / Modern Steel Construction / October 1995

flange stress at the weld access hole is 165,000 psi.
These contours show that the high flexural stress-
es in beam top flange, which is 10 inches wide, are
very local and that the nominal beam flexural
stresses exist only several inches from the column
flange. The stress concentration factor of 4.5 indi-
cates that the weld must be ductile and of uniform
quality to accommodate the high strains in the
proximity of these high stresses. These analyses
also show that the shear tab picks up about 22% of
the connection moment.

Shown in Fig. 7 are plots of the experimentally
obtained top flange stresses vs. time for a 2000 Ibs.




drop test of 9 in. This dynamic loading resulted in
generating strain rates ranging from approximate-
ly 1.00 in./in.-sec. at the center of the beam flange
to 0.20 in./in.-sec. at the edge near the flange
welds. These high strain rates are representative
of the effect of impact loads in regions in structures
with high strain gradients. These experimental
results, which were obtained from the top flange
strain gages located at 0.55"-in. from the column
flange as shown in Fig. 8, confirm the large stress
gradients across the beam flange at the face of the
column as predicted by the finite element models.
In Fig. 7 the Test #3 results are for the connection
without any column reinforcement whereas the
Test #35 results are for the column reinforced with
both horizontal and vertical stiffeners and a slotted
column web opposite the beam flanges as shown in
Fig. 8. With the column modifications, the peak
stress at the strain gages has dropped from 70,000
psi to 48,000 psi and the stresses are nearly uni-
form across the beam flange at the strain gage
locations. By reinforcing the column flanges with
both vertical and horizontal stiffeners and soften-
ing the column-beam flange interface with the col
umn web slot opposite the beam flange as shown in
Fig. 8, the rigidity of the connection is significantly
more uniform.

A detailed examination of two of the connections
tested at the at the University of Texas by the
Swinden Laboratories, Moorgate, England, indicat-
ed final fracture in the one specimen initiated in
the heat affected zone (HAZ) of the column flange.
The initiation region, which was at the high stress
location shown in Fig. 4, was in the column flange
and was characterized by a flat fracture appear-
ance and consisted of a mixture ductile microvoid
fracture and fine grained cleavage.

To analytically model and accurately evaluate
the states of strain and stress through the thick-
ness of the column and beam flanges solid finite
element models are required. Shown in Fig 9 is a
typical finite element sub-model comprising 10
node linear strain tetrahedrons which was used to
obtain three dimensional inelastic states of stress
and strain in these connections and represents this
current on-going seismic connection research
effort.

Ralph M. Richard, Ph.D., is Professor Emeritus
at the University of Arizona, Tucson, AZ; James E,
Partridge, P.E., is President of Smith-Emery
Company, Los Angeles, CA; Jay Allen, S.E., is
President of The Allen Company, Los Angeles, CA;
and R. E. Skip Radau is President of ROM
Engineering, Tucson, AZ.
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rid Reinforced Bridge Decks
manufacturers can offer

products with deck thicknesses
ranging from 3-in. to 10-in., with
weights as low as 45 |bs./sq. ft.
Modular grid panels also play a
vital role in the compelx traffic
staging often required on reha-
bilitation projects, and precast-
ing can eliminate traffic inter-
ruption during peak hours.
Composite construction com-
bined with reduced dead load
can improve bridge rating with-
out costly strengthening. And a
variety of proven overlay and
corrosion protection options are
available.

For more information, contact:
BGFMA, 231 South Church St.,
Mt. Pleasant, PA 15666 412/547-
2660 or circle no. 21 on the read-
er service card near the back of
this magazine.

pic Metals Corp. offers
MAXSPAN BRIDGE DECK
FORM, an entirely new concept

» RAMSBEAM <«

Guaranteed to be the BEST beam program
ever or your money back!

RAMSBEAM, a single steel/steel composite
beam program utilizing a Windows graphical
interface. Features: ASD or LRFD); vibration
analysis; checks existing framing or optimizes
new. Allows for depth restrictions, cantilever
beams; partial or full composite and unbraced
flange conditions; includes SI/Metric units.

Special Limited Time Offer $150

Ram Analysis
5315 Avenida Encinas, Suite 220
Carlshad, CA 92008
Tel. 800-726-7789 = Fax. 619-431-5214

=0 A\ 4
= A AR R
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v
FREE
DEMO!
P
Please circle # 81

in the design of permanent metal
deck forms for bridge deck slabs.
The forms are designed to
accommodate today's wider gird-
er spacing with greater efficiency
at spans ranging from 10 ft. to
18 ft. For information, contact:
Robert Paul, Product Engineer,
Epic Metals Corp., Eleven Talbot
Ave., Rankin, PA 15104 412/
351-3913 or circle no. 25.

hannel Deck is a new propri-

etary brige deck replacement
system that attaches from the
top. The unique connection sys-
tem eliminates the dangerous
and cumbersome process of
attaching new panels to existing
stringers from beneath a struc-
ture,

For more informatin, contact:
The Fort Miller Co., P.O. Box 98,
Schuylerville, NY 12871;
518/695-5000 or circle no. 58.

he Steel Deck Institute has

published a new SDI Design
Manual, including roof deck,
acoustical deck, long-span deck,
cellular roof deck, composite
floor deck, and non-composite
form deck. Cost of this manual is
$29 plus 15% for handling.

For more information, contact:
Steel Deck Institute, P.O. Box
9506, Canton, OH 44711 216/
493-7886; fax: 216/493-7928 or
circle no. 77.

United Steel Deck has
enhanced its ability to pro-
duce custom deck systems by
networking with the affiliated
companies of Nicholas J. Bouras,
Ine. Special finishes, such as
plasticol, or materials such as
stainless steel, are being used to
produce custom decks and panels
that solve durability and envi-
ronmental problems caused by
some industrial atmospheres.
Special finishes combined with
the roll forming and bending
capabilities of United Steel Deck,
Inc., can provide solutions to
most unique decking demands.
For more information, contact:
United Steel Deck, Inc. (Nicholas
J. Bouras, Inc.), 475 Springfield
Ave., Summit, NJ 07902-0662;
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908/277-1617; fax 908/ 277-1619

or circle no. 33. .
alker Division of Butler
Manufacturing offers a new

concept in PLEC distribution for

steel-framed buildingsjone that

combines the triple-service

capacity and aesthetic appeal of

an in-floor system with the

up-front economy of a poke-thru

system. For information, contact:

Walker, P.O. Box 1828,

Parkersburg, WV 26101;

800/222-PLEC or circle no. 62.

Heavy Duty Grip Strut bridge
inspection walkways are
suspended beneath bridge deck
to enable close inspection of
load-carrying members. Choices
include 9, 10, or 11 gauge grat-
ing with serrated or non-serrat-
ed steel, and widths up to 36-in.
with 5-in. integral toeboards,
which eliminate extra welding.

For more information, contact:
GS Metals Corp., R.R. 4, Box 7,
Pinckneyville, 1L 62274; 800/
851-9341 or 618/357-5353 inside
[llinois or circle no. 80.

Wheeling Corrugating Co.
has increased its presence
in the steel decking market with
the acquisition of Bowman Metal
Deck. Wheeling Corrugating, a
division of Wheeling-Pittsburgh
Steel Corp., has been a long-time
producer of steel roofing, floor
and bridge deck with locations
throughout the U.S. Six plants
(West Virginia, Indiana, Kansas,
Texas, Alabama & North
Carolina) allow for prompt deliv-
ery. Utilizing Wheeling-
Pittsburgh's painted cold rolled
galvanized steel, the company
offers a variety of floor and
bridge deck. Notable recent pro-
jects include: The Mall of
America, Minneapolis; the
Charlotte (NC) Convention
Center; McCormick Place,
Chicago; and the Foxwood
Casino.

For more information, contact:
Wheeling Corrugating Co., 1134
Market St., Wheeling, WV
26003; 304/234-2300 or circle
no. 99
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STAAD3-2D
State-of-the-art 2D Structural Analysis
and Design Software

for $595

Research Engineers, Inc. is proud to announce the arrival of

STAAD3-2D, the most comprehensive 2D Structural Analysis
and Design software in today’s industry. STAAD3-2D is the 2D
version of RE’s world famous structural software STAAD-IIL
Equipped with powerful Analysis/Design, brilliant GUI, easy
Visualization/Verification, and flexible Report/Query facilities,
STAAD3-2D represents the true state-of-the-art in modern struc-
tural engineering.

STAAD3-2D supports STEEL/CONCRETE/TIMBER design
per AISC (ASD & LRFD), ACI and AITC codes. With a price tag
of $595, it offers you the best value for all your 2D structural
needs,

Research Engineers, Inc.
22700 Savi Ranch
Yorba Linda, CA 92687
Toll Free: 1-800-FOR-RESE
Fax: (714) 974-4771

Employment
ProCounsel searches for the right job for you, in the
right geography, at the right money. Engineers,
architects, draftspersons, detailers, checkers,
estimators, plant managers/engineers/supers, erection
professionals. Confidential. Fee paid. Buzz Taylor
214-741-3014. Fax: 214-741-3019 or leave a msg:
800-545-5900.

Help Wanted
Structural Steel Detailer And A Structural Steel Checker

Structural Steel Detailing company in business for 15 years has 2 posi-
tions available immediately. Both positions are considered permenant and
full time. Currently operating with 10 in house detailers both on the board
and with two different computer systems. Benefits include: paid holidays,
paid vacation and retirement plan (401K}, Salary will depend on expen-
ence. Please mail or fax resume and salary history 10

Callaway & Company Steel Detailing Inc.
P.O. Box 64208
Lubbock, Texas 79464
Phone: (806) 794-T666 / Fax: (806) 794-1432

StruCAD*3D

The Flagship Product for 3D Structural Analysis & Design
* Pop-Up & Pull-Down Menus ¢ Wind & Gravity Load Generation
* Truly Interactive 3D Graphics * Material TakeofT
Pre- and Postprocessing * P-Delta and Thermal Analysis
¢ 3D AutoCAD Interface (in & out) * Pile-Soil Interaction
* AISC-ASD, AISC-LRFD, ACI-318 = Seismic & Machine Vibration
* Reinforced Concrete Design * Detniled Fatigue Analysis

Company For Sale
Owner/Consultant Retiring
Service Business—Well established wiht
nationwide client base, Fabricating
background or working knowledge of

Prices start at only $249 X equipment helpful.
Zentech, Inc. 8582 Katy Freeway, #205, Houston, TX 77024 Respond in confidence to: John B., Fax:
Tel (713) 984-9171 Fax (713) 984-9175 708/699'0681
. seous Steel Detalling CAD Programs Help Wanted

AutoCAD parametric LISP programs for preparing structural AND misc. steel
shop drawings. All programs have been updated for 1995 and new programs have
been added. Anchar boltz to roof opeming frames and “everything between”.
Imperial and metric versions with USA, Canadian and European steel sections. 45
DAY MONEY BACK GUARANTEE. Discounts up to 306%. Buy only what you
need. Used in the field for 8 years. Programs written by a detailer with 39 years
experience. Extremely “flexible” programs. FREE telephone support. No
maintenance fee. Reasonable yearly update fiee. EXCELLENT PROGRAMS at a
REASONABLE PRICE. Call for a FREE demo disk, list of programs, and prices.
SSbCp
110 Shady Oak Circle, Florence, MS 39073
Tel: 601/845-2146 (fax same)

Structural Steel Detailer/Checker
Steel fabrication company w/stable 50 year history seeks a tal-
ented structural steel detailer w/3-5 years experience.
Responsibilities include preparation/checking of shop drawings
for fabrication and erection. Good benefits & compensation pack-
age. Send resume & references to:
Boulder Steel
2696 30th st.
Boulder, CO 80301-1287
Fax: 303/442-8906

Limited Edition:
Selected ASTM Standards

Custom book includes: A570/A570M-95; A572/A 572M-
94C; A588/A 588M-94; A606-91a (1993); ABO7-92A (1993);
A618-93; AB66-94A; ABGB/AB68BM-95; A 673/A 673M-90B;
AB87-93; A700-90; A709/A709M-94A; A770/A770M-86
(1990); AB52/AB52M-94; AB98/AB98M-91; A913/A913M-93;
B695-91; F436-93; F 606-95; F959-94A; A6/AGM-95A,
A27/A27M-93; A36/A 36M-94; A53-94; A123-89A;
A148/A148M-93B; A153-95; A193/A193M-95;
A194/A194M-95; A242/A242M-93A; A276-95; A307-94;
A325-94; A354-95; A370-94A; A435/A435M-90; A449-93;
A490-93; A500-93; A501-93; A514/A514M-94;
A529/A529M-94; A563-94; AS68/A568M-93A;
A283/A283M-93A; A759-85 (1992); A385-80 (1991); A384-
76 (1991); A780-93A

Limited copies available for $175 ($140 for AISC
members). Send check to: LeAnn Schmidt, AISC, One
East Wacker Dr,, Suite 3100, Chicago, IL 60601-2001.

Steel Detailers & Checkers Wanted
Denver area sub-contract drafting firm seeking structural steel
& miscellaneous metal detailers and checkers for permanent
positions,
Must have minimum of 5 years experience preparing structural
steel and miscellaneous metal fabrication shop drawings.
Send resume to: Mile High Detailers, Inc.
7114 West Jefferson #115
Lakewood, CO 80235

Help Wanted
American Stair Corp., nation's leading stair and railing
manufacturer, is looking for engineers to perform
calculations and loading analysis for prefabricated stair and
rail systems on a per project basis. Licensed engineers
needed from all states.
For further info, contact:
Mike Mathy at (708) 839-5880
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HEWLETT-PACKARD

Computers/Peripherals
A complete line of used and refurbished HP Equipment to fill
all your computer needs. Laser printers, scanners, disk drives,
plotters (Draftpro, Draftmaster & Designjet), PC's and 8000
series workstations are available for immediate delivery. Call
our toll free number for additional information and pricing.
Ted Dasher & Associates
4117 2nd Avenue South
Birmingham, AL 35222
B00-638- fax (205) 591-1108

GT STRUDL ADINA

Static, Dynamic, Lincar, Nonlinear & Pushover Analysis
Straight & Curved Steel Bridge Model & Load Generator

SC Solutions, Inc.
Tel (415) 903-5050 Fax (415) 691-9452

SC-Bridge SC-Push3D

STEEL SHAPING SPECIALISTS
WE CAN BEND STRUCTURAL STEEL: THE EASY WAY, THE
HARD WAY, IRREGULAR CURVES, OFFSETS, ELLIPTICAL
SHAPES, CIRCLES, SEGEMENTS WITH TANGENTS AND WE CAN
BEND IT TO TIGHT RADI WITH MINIMAL DISTORTION
We also offer forging, the hot shuping of metals and the rolling and
forming of wbing, rall and bars. Call or fax Frank Hotterer for more infor-
mation
Tel: 414-355-8220 Fax: 414-355-4698
Max Weiss Co., Inc.
8625 W. Bradley Rd.. Milwaukee, W1 53224

Comprehensive Review Manuals
SE and PE (Civil) License

PE (Civil) six vol. (4200 pp), Calif Structural Engr (SE) five vol. (4170
ppl. C.V. Chelapan. Ph.D.. Editor. Covers solution techmiques with
several hundred solved problems. Invaluable reference for PE/SE exams.
Highly acclaimed as excellent references for practicing engineers,
Call/write for detailed brochures. PEDP, Inc., 3912 Bolsa Ave., Suite 108-
MSC, Huntington Beach, CA 92649;

(714) 898-3658; Fax (714) 898-4635

Structural Expert Series (SES)
A complete library of analysis and design software. This Hbeary is based on over
20 years of comimercial soltware experience und is installed in over 2,000 companies
throughout the warld
Library includes
* 30 ol 21 amalysis
* Steel Design, ASD & LRFD
* Concrete design
* Timber design
* Mosonry walls & retutntng walls
For more information, o 10 receive a FREE demuo kit please call
ECOM Associutes, Inc. » 8324 N, Steven « Milwankee, WI 53223
Phe 414/365-2100 ext. 494 « Fax: 4143652110

Computerized Structural
Steel Detailing

Experienced Staff including licensed Professional Engineers with
muny years of detailing experience,
31 years of service to steel fabricators and contractors,
R.A. Gress & Associates
176 Planebrook Road, Frazier . PA 19355
Ph: (610) 644-3250  Fax (610) 8894836

QuickBEAM for Windows, Version 4.0

For Only $595
* Up to 40 Benm Segments * Mast polutions in less than 20 seconds
* Linwarly varying distributed lopds ¢ Shear, moment & doflection dingrams
& Output t laner printors * Export rewulls to word processors
* J0-day monayhock guarantos ¢ Discounts for multiple copies & networks

* Displacements, forces & resctions computed
* Determinate & Indelerminate problems solved
* Foroes & Momonts applied anywhere on beam
Engineering Software Company
7904 Hartsfield Dr., Plano TX 75025
Tel: 214/491-1518  Fax: 214/491-0916

Barcode Tracking Systems, Sales & Service

* Asset Tracking/Inventory Control * Turn-key Shipping/Recoiving

* Work-in Process Trucking * Time and Attendance
* Label Printing Systems * Photo 1D Badges
* Tool Room ( lssuesReciepts) * Preprint Labels

Janes/Reiland, Inc.
17314 SH249, Suite 355, Houston, TX 77064
Tel: 713/807-9091 Fax: 713/807-9094
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Announcing version 3.0,

IHCOrpOrating Intrinsic erqonomics whick will
CALapuit Hou 1o tHE HeXE level of productivity.

ROBOT V6

THE FINEST IN STRUCTURAL ANALYSIS AND DESIGN SOFTWARE

We have even thought about details like our intelligent proactive prompting NetWare

system that suggests next user action and displays prompts

at th

full implementation of DLL technology allowing for instan-

taneous swih:hing between modules, and choice of begin-

ner,

toolbars, and ...

C(
gluec

Ce++

of features for structural analysis and design, in one easy

to use coherent and ergonomically designed user inter

face.

€ current mouse position to reduce eye foﬁgue. and

advanced, and expert menu levels or customizable

warse ROBOT V6 is not a set of separate programs just
| together and adopted to work on PC - it is written in

specifically for the PC platform, providing a rich set

e . IMAX DOME. DESIGN PRAT
Versatility of the single program and fast solvers combined with the : _

addition of new olgorithms (Kang's - emitter and wave propagation FEM

meshing method) make ROBOT V6 a powerful, truly interactive tool, that

meets the most demanding engineer requirements NEW PROMOTIONAL OFFER.
metrosoff FOR DETAILS, PLEASE CALL 800-60-ROBOT,
STRUCTURES, INC. OR USE FAX BACK SERVICE AT 201-438-2733.
N Pason A Please circle # 51
E. Rutherford. N1 07073

LIMITED WORKING VERSION DF PROGRAM WITH PRE-RECORDED EXAMPLES AVAILABLE. OVER 2000 USERS WORLDWIDE. FOR MORE INFORMATION CALL 201-438-4915 OR FAX TO 201-438-7058

N .« o . B DRl T O o
ame: ]
: o _ |
: > (ompany: I
: Address: (ity: State: Lip: I
: h Tel.; Fax: |
1 lam: 2 structural engineer, ' orchited, J educator, 3 dealer, ) other: {
: - Please have o product speciolist call me 2 Please send more information |
: ° J Please send working demo version (limited to 25 elements and 25 nodes), with recorded macros of real design exomples. Endosed is o check for $25 |
H (plus applicable Tax in NJ). | have o system equal to or better than 3865X with math coprocessor, 8 MB RAM, 25 MB of free disk space, VGA monitor. |
Lﬁ Metresoft Structures, Inc., 332 Paterson Avenue, E. Rutherford, NJ 07073. Tel 201 438-4915, Fax 201 438-7058. us.c-}
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Structural Engineering Software-,

INTEGRATED ANALYSIS AND DESIGN SOFTWARE FOR TALL BUILDINGS

Developed by Ashraf Habibullah & Edward L. Wilson
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\J

ETABS s a registerod tod mputers & Structures, Inc
SAPY0 is a registered trod { Compuiters & Structures, Inc
unputers & Structures, Inc

R B 4___—___.__A—_L_—_.—!

)
;

-
5 B¢s
mqum |
- 41 |
= $55 3%
m.._mm,wm
Mm.Ud ® 0
Immm %
5 883 Bs



