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NEW COLUMBIA JOIST CO JOIST DESIGN DATA SHEET

P.O. Box 31+ New Columbia, PA 17856-0031 No. 2
717-568-6761+717-568-1001 (FAX)

HOW TO DESIGN FOR WIND UPLIFT

Wind uplift forces must be determined by the design professional and shown
on the contract drawings as NET UPLIFT. (The net uplift force on the roof
joist is the gross uplift minus the dead load including the joist weight.)  This
temporary reversal of loading creates compression forces in the bottom chord
which, as a result, may require lateral bracing. The Steel Joist Institute (SJI)
recognizes this by specifying a single line of bridging near the first bottom
chord panel point to brace the bottom chord. The remainder of the bottom
chord must be checked by the joist company (NCJ) to see if the SJI standard
bridging is sufficient to brace the members in compression. The webs
(diagonal members) of the joist can also be subject to stress reversal and this
may require a reduction in the end panel space to accomodate the resulting
compression in the end web. Thus the web layout may change from the
standard dimensions published in the NEW COLUMBIA JOIST COMPANY
catalog. The modified joist model is checked for the normal downward
loading of the dead plus live loads and the worst case is used to determine the
joist components,
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NICHOLAS |. BOURAS, INC.
PO. BOX 662, 475 SPRINGFIELD AVE
SUMMIT, NEW JERSEY 07902-0662 (908) 277-1617




ANRBED
® HISTAR
Lighten your Overhead with ASTM A 913/ A 913M
Grade 65.
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Assembly Building for the New Boeing 777 Aircraft.
3,000 tons of ARBED HISTARY™ Grade 65 in the trusses - Span 354", Depth 28".

Structural Engineer : The Austin Company, Seattle, WA. Contractor : The Austin Company, Seattle, WA.
Steel Fabricator/Erector : The Herrick Corp.. Plesanton, CA. Owner : The Boeing Company, Seattle, WA.

asons to Use HISTAR™ on Your Next Project!

.ASTM A 913/A 913M.
. High Strength : HISTAR™ Grades 50 and 65.
Available in most sizes in Groups 1 through 5 (ASTM A6 Table A).
. Weldable Without Preheating - AWI Welding Report 91-002, 1992.
. Excellent Toughness.
. Good Ductility.
. Reduction of Weight / Cross Section - Less Steel to Buy and Weld.
. Savings in Transportation, Handling, Fabricating and Erection Costs.

HISTAR™ is a registered trade-mark of ARBI r
! Iy
— ——— ——— W

For complete information, availability and literature, contact Trade ARBED, Inc., 825 Third Ave.,
New York, NY 10022. (212) 486-9890, FAX (212) 355-2159. In Canada: Trade ARBED Canada,
Inc., 390 Brant Street, Suite 300, Burlington, Ontario L7R 4J4. (416) 634-1400, FAX (416) 634-3536
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STAAD - 1ll / ISDS

Structural Software For The Nineties

see lhee MBEL-ARNE KEVI ar TVPE (it
1174

True State-Of-The-Art

® The STAAD-1II plate element, based on nineties' hybrid
formulation technology, incorporates out-ol-plane shear and in

plane rotabon with

highest possible numerical balance. It is a
result of two
in North America and Europe

jecades of collaborative research with universities

® Innovative Non-linear analysis algorithms incorporate both

geometric stiffness and load vector corrections with user

no. ol terations

® Powerlful yet simple-to-use Dynamic Analysis algorithms
implement respo

se spectrum and time domain solutions with

combination of static loads for design

® Integrated Load Generation facilities allow generation of
Moving loads, UBC seismic, Wind loads, Floor/Area loads, Wave
loads and hydrostatic loads with unbelievable

eed, ease and

accuracy

@ State-ol-the-ant database orgamzation utilizes object-oriented
programming techniques with automatic and integrated flow of
information - meaning multiple analysis, optimized design and

post-processing are as flexible as it could be

® Integrated implementation of AISC ASD/LRFD, ACI, AITC and
inal codes for STEEL/CONCRETE/TIMBER

design provides last and

all major intern:

comprehensive solution to all your

design needs

@ Automatic & Seamiless CAD integration allows model
generation, analysis/design and drafting - all within the CAD
environment. A productivity conceplt never witnessed before in
the structural software industry

STAAD-III/ISDS - from Research Engineers - is an
acknowledged world leader in structural software
Whether it is finite element technology or sophisticated
dynamic analysis or CAD integration, Research
Engineers has always been at the forefront of innovation

No other company has such a breadth of knowledge and
expenence in leading-edge engineering and computer
technology. Our deep rooted Research & Development
base, spread over four continents, brings the world's best
minds to you. Our association with leading educational
and research institutions worldwide allows us to build the
most solid technological foundation possible for our
products

You can rely on Research Engineers when it comes to
innovations in structural engineering software. With over
10,000 installations, more than 30,000 engineers
worldwide rely on the power of STAAD-IIINISDS as their
everyday companion in the design office

STAAD-IIISDS - the true state-of-the-art.

(€€ Research Engineers, Inc.

1570 N. Batavia Street, Orange, California 92667
Tel: (714) 974-2500 Fax:(714)974-4771

® USA @ UK @ GERMANY @ FRANCE @ CANADA
® NORWAY @ INDIA @ JAPAN @ KOREA
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Balancing Cost
And Need

" N rhenewr I'm anywhere near a computer store, | tend to stop in and take a
look at what’s new. Recently, I've been window-shopping for a CD-ROM
player, and yesterday I came very close to buying one. It was an NEC
external player for only $199—including the SCSI connections and cables needed
to run it on my computer.

There was, of course, a catch. It had an extremely slow access time of 800 ms.
While that might be sufficient (barely) for my computer at home—which much of
the time is really just an expensive toy—it would be inadequate and frustrating for
my office demands. In addition, while its low price was attractive, it was missing
some crucial features, such as Kodak photo compatibility.

Given both the expense of computer products and their rapid obsolescence due
to technological advances, it's important to know your requirements before leaping
into the electronic marketplace. This issue was raised repeatedly by respondents to
MSC's second Structural Engineering Software Survey (starting on page 40),

A lot of the smaller firms, companies working primarily on such projects as
small retail centers or light industrial buildings, pointed out that programs such
as STAAD-III or GT Strudl may be overkill. They don’t need all of the available
features. Manufacturers are addressing this problem in three ways. First, many of
the programs are modulized, so you can buy the base program and then upgrade to
whatever modules meet your specific needs. Second, some manufacturers are
introducing smaller versions of their program—most of the features are intact, but
the maximum number of nodes are limited. In most cases, you can later purchase
an upgrade to the full version of the program. And finally, there are less expensive
programs on the market aimed entirely at the smaller user.

In addition to analyzing your current needs, it's important look ahead. Your
office may currently be using the ASD Specification, but when purchasing software
it might be desirable to anticipate a future move to LRFD and to purchase soft-
ware that can handle both. Also, government projects are rapidly moving towards
complete metric design, and the public sector probably isn't far behind. Other
important features unique to structural engineering software are CAD compatibili-
ty and compatibility with fabrication and detailing software.

As with any computer software purchase, you should consider the clarity of doc-
umentation and the quality of user support offered by the manufacturer. Another
useful inquiry concerns the cost of purchasing future upgrades. As every computer
user knows, once you start using a program you're bound to want to purchase
upgrades—sometimes as often as every 18 months. And upgrades don't come
cheap.

Finally, look long and hard at system compatibility. Don't just be satisfied that
the program is designed to run on any IBM-compatible computer. Last year [ pur-
chased a Windows-based tax program, only to discover that Windows 3.0 wasn’t
sufficient and that I needed to upgrade to Windows 3.1. While that was a fairly
minor problem, horror stories abound, especially about graphics incompatibility.

Fortunately, many manufacturers offer trial versions of their programs at a
nominal cost. Often, these are full-featured, but limited (either in the number of
nodes or total number of designs allowed). If you're one of the 70% of MSC readers
who are considering buying new software this year, | recommend you get hold of
several of these trial versions and do a direct comparison. Purchasing the wrong
software can be an expensive mistake—both in direct dollars and in lost productiv-
ity. SM
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Design Data's SDS/2 Steel Fabrication Sst

SD§/2 gives you the flexibility to integrate all aspects of your business with one
software system. That concept is called Information Management. Each module by
itself will save you time and money and by combining products to implement
Information Management you receive more than twice the benefit in savings and
productivity. So whether you need one SDS/2 software module or all these tools
working together, Design Data can provide the most productive system for you.

For more information about SDS/2,

. information management in the steel DESIGN
industry or future product demon- D ATA

strations call 800-443-0782.

“First in..software, solutions, service’
402-476-8278 or 1-800-443-0782

1912 Design Data Corporation
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Four Tools for

Structural Steel Design

D807: Industrial Buildings

Covers all of the requirements for manufacturing facility design with a special section on column anchorage.

It also covers industrial buildings with cranes, and their special requirements. 103 pages. $16.00

$340: Metric Properties of
Structural Shapes with
Dimensions According to
ASTM A6M

This publication provides the metric

MO017: Volume Il Connections Manual of
Steel Construction ASD/LRFD

Covers bolted and welded shear, moment and bracing connec-
tions in applications not specifically treated by the general
information in the Manual of Steel Construction, ASD or LRFD.

dimensions and properties of all shapes $60.00
listed in the Manual of Steel Construc-
tion. 102 pages. $16.00
' G GES S S S SN R D G D SR S S S S N S NI SIS S S S S
IUST OUT ' PUBLICATIONS ORDER FORM
G457:Proceedings fromThe | 1
National Symposium on Steel Date:
. . I AISC Membership #:
B"dge C(mmdm § (AISC Members receive a 25% discount)

Contains 21 papers presented at the
1993 National Symposium in Atlanta.
Topics include: Seismic Design and
Performance of Steel Construction;
Inelastic Design and Rating of Steel
Girder Bridges; High Performance
Steel; Recent Developments in Steel
Construction (Japan); Economical and
Functional Steel Bridge Details; Inverset
II—Segmental Bridge Deck Construc-
tion the Easy Way; Performance of
Unpainted Weathering Steel; Painting
Strategies for Maximum Economy and
Useful Life; Innovative Composite
Bridge Structures; The Cable Stayed
Mississippi River Bridge at Burlington,
IA; Big Steel Boxes; Steel Bridges the
European Way; Metric Conversion and
PennDOT; Breaking with the Traditions
of Tradition; Steel Builds a Better
Mousetrap; Innovative Steel Bridge
Concepts; and Comprehensive Package
for the Design of Short-Span Steel
Bridges. 35.00

For information on additional
AISC Steel Publications, call the
Fax Information Line at

800/644-2400

I Name

| Company

I Street

j City

Istate Zip

Total Price

rs&;miu Publication # Unit Price

Total Price

Outside the U.S. add 10% or $10 minimum

Sales Tax (NY, CA & IL residents)

Delivery ($5 for orders under $100;

call for larger orders)

Amount enclosed
Circle One: VISA Mastercard
No. Expiration Date

Signature

§ Mail to: AISC, Inc., P.O. Box 806276, Chicago, IL 60680-4124
I Phone: 312/670-2400 ext. 433
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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 Interc

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

he following responses
from previous Steel

Interchange columns have
been received:

How can one take into
account blast effects in the
design of steel structures?

response by Richard P. Linck,

P.E. in the October 1993
Steel Interchange. It was an
excellently written response and
it brought to the attention of
many of those who have not con-
cerned themselves with this seri-
ous problem.

As the article pointed out,
there are many many factors and
parameters that influence the
response of structures to blast
loadings. 1 have over 30 years of
experience in the design of struc-
tures to resist blast loadings,
and I have written the article,
Dynamic Structural Analysis
with Short Time History, in June
1965, for the Journal of the
Structural Division of ASCE.
This was one of the main articles
that revealed how structures
responded to blast loadings.

I would like to point out a few
things that Mr. Linck did not go
into detail in his response:

1. A structural member does
not have to absorb energy in
order to resist a blast loading. It
may absorb energy if one wishes,
which will depend upon the con-
ditions of how one wishes to
design the structure. If one wish-
es the structure to absorb ener-

Iread with great interest the

Steel Interchange

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 Interchange do not pecessar-
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

expertiseol a competent licensed structural engineer, architect
or other licensed professional for the application of principals to

433.

gy, then there must be some
kind of failure that occurs, which
may also be minor. If one does
not wish any failure to occur,
then the response of the struc-
ture is very similar to the
response of a static load. The
structure will deflect under load-
ing and then return to its origi-
nal position after loading. There
is no absorption of energy under
such conditions.

2. There is a great deal of dis-
cussion about the Pressure Wave
that strikes a structure as a
result of an explosion. There is
another wave that is generated
by the same explosion at the
same time, which is called the
Dynamic Wave, and which can
be of almost equal significance in
the response of structures. These
two waves have different time
histories and are superimposed
on one another when striking the
structure. In order to obtain a
correct response of the structure,
both of these waves should be
taken into consideration.

3. The shape of the time- his-
tory curves for all explosions is
strikingly very similar. About
the only differences is in the ini-
tial peak overpressure and the
duration of time for the blast
wave to run its course. This is a
very fortunate phenomenon for
the understanding of blast waves
and for the design of structures
to resist such waves.

The design of structures to
resist the effects of explosions is
a condition that should be seri-
ously considered for many struc-

a particular structure.
Information on ordering AISC publications mentioned in
this article can be obtained by calling AISC at 312/670-2400 ext.

tures. To date, the concept has
not had a very high priority. It is
also extremely important to
obtain help from those who have
enough experience in this field,
so as to feel confident that when
one has designed a structure to
resist blast loadings, it will do
Jjust that.

George L. Henderson

San Mateo, CA

The letter on blast effects
from Richard P. Linck,
P.E., in the October 1993
Steel Interchange is well written
and provides a tremendous
amount of information on the
subject. However, | would go one
step further and caution struc-
tural engineers who are other-
wise unfamiliar with blast
effects against attempting to
evaluate these effects simply by
reading literature on the subject.
There are several firms who
specialize in characterizing and
quantifying the effects of acci-
dental explosions. These firms
are typically familiar with the
many volumes on the subject
and have extensive background
in observing actual explosion
damage. Our firm has worked
with some firms and find that
our knowledge of local structural
engineering practices and project
requirements and their knowl-
edge of “blast engineering” pro-
duced very satisfactory results,
James R. Miller
J.R. Miller & Associates, Inc.
Brea, CA
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(The next question and answer
is in response to the reply by Mr.
Khasat that was published in the
Steel Interchange column in the
October 1993 issue .)

Under what circumstances
does the designer have to
consider torsion in the
design of a beam?

teel Structures by Salmon
Sand Johnson is a good refer-

ence that addresses this
subject. They consider the use of
the flexural analogy without
modifications as presented by
Mr. Khasat to be “...a very con-
servative approach.” They follow
up with examples on a “modified
flexural analogy” that is also
very simple to follow and pro-
duces solutions that closely
approximate differential equa-
tion solutions. However, this pro-
cedure is applicable to wide
flange shapes only.

For crane girders with cap
channels, as depicted in Mr.
Khasat's example, the AISC
Design Guide No, 7, Industrial
Buildings, by Fisher and
Buettner (AISC publication
D801) is an excellent reference.
Gerrett Swearingen
BE & K Engineering
Mobile, AL

When welding to AWS D1.1
requirements what is a “seal”
weld and what are the
applicable inspection criteria
for same?

eal welds are non- structur-
al welds intended to fill or
seal the crevice formed
where two surfaces are joined.
Structures subjected to heavy
corrosion incorporate these
welds as a detail when using hot-
dipped galvanizing or protective
coatings. Without seal welds to
bridge the crevice, surface prepa-
ration and coating application
are difficult.
Crevices which are not sealed

adversely affect galvanizing in
several ways. Molten zinc will
not bond properly to steel when
these crevices are contaminated
and not cleaned. Even where
cleaned, the crevice tends to hold
pickling solvents or alkalis from
the galvanizing preparation
process. A safety problem occurs
when the hot zine contacts with
the solvent or other ligquid.
Lastly, the crevices can trap
excessive amounts of zinc raising
the material costs for galvanizer
and creating a disfigured prod-
uct,

Similarly, without a seal weld,
a crevice can hold contaminates
which react with a protective
coating or create a stress riser
in a protective coating. A crevice
can also wick causing an uneven
coating application.

The size of this weld is con-
trolled by the welding equipment
used and the skill of the welder.
Per se, AWS D1.1, the Structural
Welding Code, does not apply to
non-structural welds. Never-
theless, there are some impor-
tant things to keep in mind:

Concern—Fatigue critical
members. (An otherwise good
weld can be fractured by the
poor design of a seal weld).
Possible Solutions: Consider
smaller throat continuous welds
in lieu of seal welding between
intermittent fillet welds. For pro-
tective coating applications, con-
sider caulking instead of seal
welds.

Concern—Sloppy workman-
ship with sharp peaks, slag
intrusions, undercutting, etc.
Possible Solutions: Repair the
welds. For protective coating
applications, consider caulking
instead of seal welds.

Hugh Lee, P.E., S.E. C.C.S.
City of Los Angeles
Los Angeles, CA
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New Questions

Listed below are questions .

that we would like the readers to
answer or discuss,

If you have an answer or sug-
gestion please send it to the
Steel Interchange Editor,
Modern Steel Construction, One
East Wacker Dr., Suite 3100,
Chicago, 1L 60601-2001.

Questions and responses will
be printed in future editions of
Steel Interchange. Also, if you
have a question or problem that
readers might help solve, send
these to the Steel Interchange
Editor.

I have been unable to
locate the historical origina-
tion of the Vierendeel truss. 1
am curious about who was
Vierendeel, when the truss
structure was first utilized,
why was it names, and for
what contributions to struc-
tural engineering was he/she
recognized.

Rick Love
Garver & Garver
Little Rock, AR

Can an existing steel beam
and concrete slab be made to
work together in composite
action by adding studs to the
steel through cored holes?
Are there any special consid-
erations?

The AISC Manual includes
dimensioning information
for countersunk bolts, are
there any special design
requirements for these bolts?

Are there any good connec-
tion details for a truss made
up of all WT sections?

Is is possible to use clamps
in structural steel connec-
tions? Are there any design
requirements?




High Stren
Flgom Chag

To discover the many advantages
of Chaparral’s high strength
structural steel, put it up against
any other construction material.

Pri‘ « Price i1s one of the
greatest strengths of Chaparral
steel. In fact, steel is less
expensive today than it was 10
years ago. S50 you can now get all
the benefits of structural steel at
virtually the price of rebar.

Availability. A« Chaparrl,
there's no waiting on rolling
schedules. We are a stocking mill
which means our inventones are
ready when you need them. And
because we 're centrally located in
Midlothian, Texas, we can get
your order 1o you fast, no matter
where you are.

High $ ASTM
Grade Steel. Chaparral

.ﬂmlwcn:d stock availability of
ASTM high strength steels at the
same price of ASTM A36 steels.
Engineers can now upgrade
material strength without raising
the costs. Certified 72
grade 50, A529 grade 50,

A36, Canadian 44W and S0W
are all readily available at one
low A36 price,

b

On Eve

th Structural Steels

parral Put The Heat
rything Else.

Easy Yo Design With.

Today's engineers are finding
steel 1s the easiest material 1o
design with by far. Many use
available software packages that
simply don’t exist for other
materals. And if you have any
product guestions, exper help is
only a phone call away. Just
contact AISC for engincenng
assistance at (312)670-5417

Rotydable. Not only is steel

a recycled product, but it's also
recyclable. Unlike other
construction materials, steel can
eventually be scrapped, recycled
and reused again and again
Environmentally safe, steel is
good for the future and your
company.

Steel is the building material of
the 21st century. And Chaparral
18 one of the most efficient steel
producers in the world. We have
the best prices and the best
service, Call us, and learn first
hand why things are heating

up at Chaparral.

o S

Toll Free (800) 527-7979 Ext. 1241




UNUSUAL
SHAPES AREN'T
UNUSUAL

AT MAX WEISS.

ROLLING &
FORMING
BLACKSMITHING
WELDING &
MACHINING
INDUSTRIAL AND
CONTRACTORS
SUPPLIES

IRREGULAR CURVES
‘ VERTICAL OFFSETS,
ELLIPTICAL SHAPES
CIRCLES, OR
SEGMENTS

WITH OR WITHOUT
TANGENTS

If it's structural steel that

needs to be bent, for major
architectural projects or for
unique applications. chances are,
Max Weilss bends it, If you have

a question or problem in bending.
call, FAX or write Dept. M93 for
asolufion. TAKE IT TO THE MAX.

MAX WEISS CO, INC.
B626 W. Brodiey Rood
Milwoukee, W1 53224 USA
Telephone: 4 14-355-8220
MAX FAX 414-355-4698

Book Review:

Flexural-Torsional
Buckling Of Structures

Reviewed By Nestor R.
Iwankiw, P.E.

tructural stability is a theo-

retically demanding subject

with many intriguing
aspects and important design
ramifications. The type of buck-
ling instability (local, member
flexural and/or torsional, and
system), elastic or inelastic, and
the effects of end restraints,
bracing, section geometry, and
imperfections all provide a wide
range of problems and solutions.
Many of these considerations are
bevond the scope of elementary
texts and most design codes.
The classical
Timoshenko and Bleich first cap-
tured the essentials of the more
rigorous development and appli-
cation of elastic stability princi-
ples for structural elements dur-
ing the first half of this century.
Now, a new book by Professor
Nicholas Trahair from the
University of Sydney gives this
general subject an updated and
expanded modern treatment that
includes numerical methods and
the more recent research infor-
mation.

Flexural-Torsional Buckling of

Structures covers the broad spec-
trum of stability issues related to
flexural and/or torsional dis-
placements of beams and
columns. As such, Professor
Trahair’'s book is an excellent
addition to the technical litera-
ture alongside other recent
advanced texts written by the
new generation of stability
experts.

The first four chapters intro-
duce elastic stability theory and
approximate manual and com-
puter (finite elements) buckling
solutions. Simple and restrained
columns, simple and restrained
beams, cantilevers, braced and
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texts of

continuous beams, and
beam-columns are thoroughly
covered in Chapters 5-11. Plane
frames, arches, and rings are
addressed in Chapters 12 and
13. Chapter 14 on inelastic
buckling serves as the final
lead-in to the “capstone” Chapter

15 on strength and design of

members. Miscellaneous related
topics, such as stepped and
tapered members, optimization,
post-buckling response, and
vibrations are summarized in
the concluding Chapter 16.

With the text's emphasis on
members, local (plate) and over-
all frame buckling are only mar-
ginally covered. Given the
nature of this material, there are
relatively few complete exam-
ples, but several assignment
problems are presented at the
end of every chapter.

Flexural Torsional Buckling of

Structures indeed offers both a
top-notch reference for the
non-routine member design
applications and a teaching aid
for upper level university cours-
es. Therefore, it can be a valu-
able resource to practitioners,
academics, and graduate stu-
dents.

The author, Professor Trahair,
18 a recognized world-wide
authority on stability and strue-
tural steel design. Mono-
symmetric and unsymmetric
cross-sections subjected to bend-
ing and/or compression has been
one of the author’s main
research interests and is well
covered in his book. His experi-
ence includes not only a long his-
tory of research achievements,
but nearly 30 years of work with
the Standards Association of
Australia that develops the
national building code.
International sabbaticals in the
USA, United Kingdom, and




Canada included extended col-
laborations with the renowned
Professors T.V. Galambos (USA)
and David Nethercot (UK) who
are credited with inspiring the
author’s fascination with this
subject. Professor Trahair’s
expertise is particularly reflected
in Chapter 15 that compares and
contrasts European, Canadian,
American, and Australian design
critera

Whether one’s objective is to

increase their understanding of

structural stability or to have
access to answers for a wide
range of potential special prob-
lems, Professor Trahair's new
text provides an excellent cur-
rent source.

Nestor R. Iwankiw, P.E., is
AISC Director of Research &
Codes.

AISC Info Line

Engim-urs. fabricators and
other construction profes-
sionals can quickly and easily
obtain information about
AISC publications and soft-
ware through a new
Information Fax Line. The
automated service provides
information on: manuals and
supplements (e.g., the
Manual of Steel Con-
struction); specifications and
codes (e.g., the Code of
Standard Practice for Steel
Buildings and Bridges); AISC
Design Guides; technical and
fabricator publications (e.g.,
Steel Fabrication Safety
Manual); conference proceed-
ings (from recent National
Steel Construction Con-
ferences) and AISC software
(e.g., CONXPRT).

To reach the information
line, dial: (800) 644-2400 from
any pushbutton phone. A
recorded voice will list the
types of publications avail-
able, and with the press of a
few button, the materials will
be faxed to you within min-
utes.

Your Source For High
Strength Weathering &

Abrasion Resistant Steel
e A

PLATE & STRUCTURAL
* A588 * A572-50 » A606-4 » A242

HARDOX 400 & 500
Swedish Steel's World Famous Wear Plate

HNIES AT CY RS

Central Steel
Sentral Steel R TT R ITHILY

P.0. Box 326 * Pelham, AL 35124 + 205/664-2950 * Fax: 205/663-3391

Ihe lightweight IM-101 featur-

ing a compact 16-in I overall

height is capable of drilling

1 1716” diameter holes through two inches of carbon steel.
The IM-101 easily outperforms much more expensive equip-
ment by producing reamed quality holes to size in seconds.
fdenl for -\fr'i‘f ’.lll‘”.i ntors, steel erec fors, mansfenance
departments, and welding shops. For more information and
the Jancy Distributor nearest you, call 319/391-1300.

JAICY EAGINEERIG COMPARY

FAN 110
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n introduction to the new

1993 LRFD Specification

will highlight a new four-
part seminar series from AISC
Marketing, Inc. Innovative
Practices In Structural Steel
also will provide information on
state-of-the-art structural steel
design software, the latest
NEHRP Seismic Regulations,
and a review of Semi-Rigid
Composite Connections.

The new 1993 LRFD
Specification is the first major
revision to the original 1986
LRFD Specification. The lecture
will include a discussion and
explanation of the major
changes, including such items as
the stability of unbraced frames,
web crippling equations, slip-
critical joints at factored loads,
alternative fillet weld design
strength and Chapter K clarifi-
cations,

The session on Software for
Structural Steel will demon-
strate methods for using the lat-
est steel design software to cre-
ate the more efficient designs.
Also, a practical transition to
LRFD will be explored.
Integration in designing various
elements and connections in
steel also will be featured

National building codes have
undergone a major overhaul on
their rules for seismic design of
buildings as recommended by
the Building Seismic Safety
Council and federal agencies.
This lecture will cover the “why”
and the “how to” of these
changes, and their impact on
steel design.

And finally, the lecture on
semi-rigid composite connections
will explain the use of this very
economical system,

The seven-hour, four-part
seminar costs $90 ($75 for AISC
members), including dinner. The
lecture has a CEU
0.4.For more information, call
312/670-2400.

January 1994

value of

1994 Seminar

WEST

San Diego
Irvine
Sacramento .
San Francisco...
Los Angeles
Seattle .....

Salt Lake City .
RO v v iiddidANasharina
Portland, OR

Las Vegas ...

MIDWEST

Chicago

St. Louis

Des Moines
Milwaukee
Minneapolis .....
Detroit .......:.
Indianapolis

NORTHEAST

Meriden
Boston...
Portland, ME .
New York..
Albany ..
Rochester ..

SOUTHWEST

New Orleans
Alburquerque
Denver .
Kansas City
San Antonio ..
Dallas:......

Oklahoma City..........

Houston ...........

Greenville.........
Charlotte
Raleigh
Birmingham
Atlanta .......
Richmond ..
Memphis
Miam

Orlando

Dates & Locations

L0110
L1013

)

aid 3
A4

913

9/14

210
wed 17
310
/15
419
.69
B2

continued on following page




Seminar
Locations, Cont.

Mid-Atlantic
Baltimore .........ccconseiveneece B
Washington, DC .............. 4/7
Pittsburgh.........coerevssrmesenn @12
LR e e 10/4
Philadelphia...........ccoennnn.. 10/6
Cleveland.............ooiinenne 10/25
LOIEMIBUE .. iaiinriseirirvsnns 10/26
B Te L 10/27

ne of the hottest topics

among steel designers—

the effect of blasts on steel
structures—will be the subject of
a plenary session at the 1994
National Steel Construction
Conference. Other sessions will
cover long span roof structures
and bridge construction life cycle
costs. The conference will be held
on May 18-20 in Pittsburgh.

An expected highlight will be
a presentation on the second day
of the conference by Lester
Robertson, president of Leslie E.
Robertson Associates and struc-
tural engineer on the project and
Jack Daly of Karl Koch Erecting
Co., Inc. on the World Trade
Center Explosion. The session
will take a close look at the
design of the structure and the
effect of the explosion on the
steel superstructure, as well as
the required retrofit work.

The superb line-up of techni-
cal sessions also should attract a
lot of attention from the expected
attendance of more than 1,000
engineers, architects, fabricators
and educators.

Sixteen technical sessions will
be offered, including:

*Building Innovations, fea-
turing Tom Sputo, a Florida-
based consulting engineer,
speaking on innovations in low-
rise design;

*Lean Engineering, featur-
ing Mark Holland of Paxton &

Vierling, plus a design engineer,
discussing connection economics;
*Quality Certification:
Directions for the ‘90s, featur-
ing Tom Schlafly, AISC Director
of Fabricating Operations &
Standards, discussing new revi-
sions to the AISC Quality
Certification program;

*Effective Use of High-
Strength Steel in Building
Construction, featuring Abra-
ham J. Rokach, AISC Director of
Building Design, who will be dis-
cussing a new ASTM structural
material Specificiation.

*Experience from Wind
Damage & Design Load
Requirements, featuring R.J.
Willis of AISI and Lawrence
Griffis of Walter P. Moore and
Associates;

Continuing Education Units
(CEUs) will be offered for atten-
dees of the technical sessions.

Also, a live version of the
Steel Interchange section of this
magazine will be presented. The
session will be limited to ques-
tions on connections. Another
important session, “Bridge
Construction-Myths & Realities
of Life Cycle Costs,” will be
offered by Robert Nickerson, for-
mer Chief of the Structures
Division of FHWA.

The conference will kick off on
May 18 with a presention by
Dan Cuoco, Thornton-Tomasetti,
on Long Span Roof Structures.
During that same session, the
1994 T.R. Higgins award will be
presented and the first of a
series of six lectures will be
given.

In addition to the conference,
an Exposition will run concur-
rently. More than 100 booths are
expected and more than a dozen
exhibitors are expected to offer
technical product sessions.

For more information on the
conference, call AISC at (312)
670-5421 or fax a request to
AISC at (312) 670-5403.
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g B 5 N

UNR-Leavitt’s
Hi-Y 50 Pipe

was used in the
construction of
the United Airlines
Terminal at
Chicago’s O'Hare
Airport.

Tensile Testing
Measures the strength of fimshed tubing. These
exact properties are reported on our certifications

!
1
Hi-Y 50 Electric Resistance Walding
For structural applications that All of our tubing products
demand greater strength, closer are electrical resistance !
tolerances and ease ol fabrication. welded for superior strength ’

me Tuhe Peume « = « Know that there is no substitute for experience. Our aver-

age employees service time is 20 years “plus”. This kind of dedication assures you
consistent, high quality tubing every time you order from Leavitt. Our staff of professionals
offer you technical support and assistance in order to fulfill any of your special require-
ments. You'll get instant answers over the phone or in person from our inside or outside
sales representatives — individuals who understand tubing from the manufacturing pro- e
cess through the end use application. Quality tubing products can only be produced 18" (26 pu) T
through years of experience — with UNR-Leavitt you'll recognize the difference our

experience makes.

’ r
e r
" o>
GENERAL OFFICES i PE
U N R 1717 W 115th ST, CHICAGO, IL 60643 i ertm L I'ﬂ
PHONE 312-238-7700 OR Sie Sarvee - e
- 1-800-L-E-A-V-I-T-T o et WHERL SEAVICE (5 DU (IS8 S 500
I eavltt FAX: 312-238-1023
Cale o UNR-LEAVITT UNR-LEAVITT UNR-LEAVITT UNR-LEAVITT
¥ VA Indusines Ir HICAGO. ILLINOIS BLLIE ISLAND, ILLINOIS HAMMOND, INDIANA MADHSON MISSISSIPS
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Principal Producers Of Structural Shapes

B. Bethlehem Steel Corp.
. Chaparral Steel
F. Florida Steel Corp.

J. 1&L Structural Inc.
M. SMI Steel Inc.
N. Nucor-Yamato Steel

R. Roanoke Steel
S.North Star Steel
T. TradeARBED

L. Nucor Steel
W. Northwestern Steel & Wire
Y. Bayou Steel Corp.

I. British Steel
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\Weight Per Ft,

Producer
Code

Section
Weight Per Ft.
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B. Bethlehem Steel Corp.
. Chaparral Steel

F. Florida Steel Corp.

I, British Steel

J. J&L Structural Inc.
M. SMI Steel Inc.
N. Nucor-Yamato Steel

R. Roanoke Steel
S.North Star Steel
T. TradeARBED

Principal Producers Of Structural Shapes

U. Nucor Steel

W. Northwestern Steel & Wire

Y. Bayou Steel Corp.

Section
'Weight Per Ft.

Producer
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Maximum lengths of shapes obtained vary with producer, but typically range from 60 1t 1o 75 fi. Lengths up to 100 #t are
available for certain shapes. Please consult individual producers for length requirements,
* Shapes not currently listed in Manual of Steel Construction
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Principal Producers Of Structural Shapes

B. Bethlehem Steel Corp.
. Chaparral Steel
. Florida Steel Corp.

I. British Steel

). J&L Structural Inc.
M. SMI Steel Inc.
N. Nucor-Yamato Steel

R. Roanoke Steel
S.North Star Steel
T. TradeARBED

U. Nucor Steel
W. Northwestern Steel & Wire
Y. Bayou Steel Corp.

Eﬁclinn by Leg
engths & Thickness

Producer

Code

Section by Leg
Lengths & Thickness

Producer
Code
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available for certain shapes. Please consult individual producers for length requirements,
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Principal Producers Of Structural Tubing

A. Acme Roll Forming Co.
B. Bull Moose Tube Co
. Copperweld Corp.

D. Dallas
E. Eugene

Tube & Rollform
Welding Co.

H. Hanna Steel Corp.
L. Independence Tube Corp.

|. Vest Inc.

L. LaClede Steel Co.
M. Maruichi American Corp

N. Hannibal Industries, Inc.
P. IPSCO Steel

R. Standard Tube Cao.
S. Sonco Steel Tube
T. Atlas Tube

L. UNR- Leavitt, Div, of UNR Inc.
V. Valmont Industries

W. Welded Tube Co. ol America
X. EXLTUBE

7. Welded Tube of Canada Ltd,

Nominal Size Producer Code Nominal Size Producer Code
and Thickness and Thickness
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Notes:

*Size is manufactured by Submerged Arc Welding (SAW) process and are not stocked by steel service centers (contact
producer for specific requirements). All other sizes are manufactured by Electric Resistance Welding and most are

available from steel service centers.
“*LaClede does not produce the '/; instead, it produces a .120 size.
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B Principal Producers Of Structural Tubing

A. Acme Roll Forming Co.
B. Bull Moose Tube Co

C. Copperweld Corp

D. Dallas Tube & Rolliorm
E. Eugene Welding Co.

H. Hanna Steel Corp

I Independence Tubse Corp.
I. Vest Inc

L. LaClede Steel Co.

M. Maruichi American Corp.

N. Hannibal Industries, Inc
P IPSCO Steel

R. Standard Tube Co.

S. Sonco Steel Tube

T. Atlas Tube

L), UNR- Leavitt, Div, of LINR Inc
V. Valmont Industries

W. Welded Tube Co. of Amenica
X. EXLTUBE

/. Welded Tube of Canada Lid.

Nominal Size Producer Code

Nominal Size Producer Code

and Thickness

and Thickness
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Notes:

*Size is manufactured by Submerged Are Welding (SAW) process and are not stocked by steel service centers (contact
producer for specific requirements). All other sizes are manufactured by Electric Resistance Welding and most are
available from steel service centers.

**LaClede does not produce the '/ ; instead, it produces a 120 size.
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Principal Producers Of Structural Tubing (Round)

U, UNR- Leavitt, Div. of UNR Inc.
V. Valmont Industries

W. Welded Tube Co. of America
X, EXLTUBE

Z. Welded Tube of Canada Lid,

N. Hannibal Industries, Inc.
P. IPSCO Steel

R, Standard Tube Co

S. Sonco Steel Tube

T. Atlas Tube

H. Hanna Steel Corp.

I Independence Tube Corp.
J. Vst Inc.

L. LaClede Steel Co.

M. Maruichi American Corp.

A. Acme Rall Forming Co.
B. Bull Moose Tube Co.
C. Copperweld Corp.

D. Dallas Tube & Rolliorm
E. Eugene Welding Co.

Nominal Size
and Thickness

Producer Code

Nominal Size
and Thickness

Producer Code
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Notes:  *Size is manufactured by Submerged Arc Welding (SAW) process and are not stocked by steel service centers (contact
producer for specific requirements). All other sizes are manufactured by Electric Resistance Welding and most are
available from steel service centers,
**LaClede does not produce the '/ ; instead, it produces a .120 size.
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Bayou Steel Corp.
P.O. Box 5000
Laplace, LA 70068
(B0OO) 535-7692

Bethlehem Steel Corp.
1 East Third St.
thlehem, PA 18016-7699
800) 633-0482

British Steel Inc.

475 N. Martingale Rd. #400
ISchaumburg, 1L 60173
800 542-6244

Chaparral Steel Co.
300 Ward Road

Midlothian, TX 76065-9501

(800) 529-7979

Florida Steel Corp.
P.O. Box 31328
Tampa, FL 33631
(800) 237-0230

J&L Structural Inc.

111 Station St.
Ahquippa, PA 15001
(412) 378-6490

Northwestern Steel

& Wire Co.

121 Wallace St.

P.O. Box 618

Sterling, 1L 61081-0618
(B0O) 793-2200

North Star Steel Co.

1380 Corporate Cntr, Curve
P.O. Box 21620

Eagan, MN 55121-0620

Nucor Steel

P.O. Box 126
Jewett, TX 75846
(B00) 527-6445

Structural Steel Shape Producers

Nucor-Yamato Steel
P.O. Box 1228
Blytheville, AR 72316
(B0O) 289-6977

Roanoke Electric Steel Corp.
P.O. Box 13948

Roanoke, VA 24038

(800) 753-3592

SMI Steel, Ine

101 South 50th St,
Birmingham, Al 35232
(800) 621-0262

TradeARBED

825 Third Ave.

New York, NY 10022
(212) 486-9890

JACME Roll Forming Co.*
812 North Beck St.
Sebewaing, M1 48759-1120
KB00) 937-8823

Atlas Tube*

200 Clark St.

[Harrow, Ontario, NOR 1G0
ICANADA

(519) T38-3541

Bull Moose Tube Company*
1819 Clarkson Road, Suite 100
Chesterfield, MO 63017-5040
B00) 325-4467

“opperweld Corporation®
Gateway Center, Ste. 2200

Pittsburgh, PA 15522

(412) 263-3200

Dallas Tube & Rollform
P.O. Box 540873
Dallas, TX 753540873
(214) 556-0234

Eugene Welding Co.*
P.O. Box 249
Marysville, M1 48040
(800) 336-3926

EXLTUBE

905 Atlantic

N. Kansas City, MO 64116
(800) B92-8823

Hanna Steel Corp.*
3812 Commerce Ave,
P.O. Box 558
Fairfield, AL 35064
(800) 633-8252

Hannibal Industries, Ine.*
P.O. Box 58814

Los Angeles, CA 90058
(213) 588-4261

Independence Tube Corp.*
6226 W. T4th St.

Chicago, IL 60638-6196
(708) 496-0380

IPSCO Steel, Inc.
1.0, Box 1670, Armour Rd.

Structural Tube Producers

UNR-Leavitt,
Div. of UNR Industries, Ine.*

Regina, Saskatchewan S4P 3C7 1717 West 115th St

CANADA
(416) 271-2312

LaClede Steel Co.*

One Metropolitan Square
St. Louis, MO 63102-2739
(314) 425-1461

Maruichi American Corp.*
11529 8. Greenstone Ave.
Santa Fe Springs, CA 90670
(310) 946-1881

Sonco Steel Tube*

14 Holtbhy Ave.

Brampton, Ontario L6S 2M3
CANADA

(B0O) 268-3005

Standard Tube Company*
P.0). Box 430

Woodstock, Ontario N4S 7Y6
(619) 537-6671

Chicago, IL 60643-4399
(800) 532-8488

Valmont Industries, Inc.*
(Structural Tube Division)
801 North Xanthus

P.O. Box 2620

Tulsa, OK 74101

(918) 683-5881

Vest Incorporated®
6023 Alcoa Ave.

Los Angeles, CA 90058
(213) 581-8823

Welded Tube Co. of America®
1855 E. 122nd St

Chicago, IL 60633

(800) 733-H6RI

Welded Tube of Canada, Ltd *
111 Rayette Road

Concord, Ontario LAK 2E9
CANADA

(800) 837-3616

* Member of the Steel Tube Institute of North America, 8500 Station St.,
Suite 270, Mentor, OH 44060 (216) 974-6990
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Building Within
A Building

Creating a new steel-framed space within an old
building allowed a local AIA chapter
to create an architecturally unique space

24 / Modern Steel Construction

January 1994

iven the growth of the ren-
wation market, it was
both logical and appropri-

ate for the Portland Chapter of
the AIA to turn to the renovation
market when they needed more
room.,

The chapter's search for new
space in downtown Portland
eventually led to the Henry
Building, a vintage building
circa 1909, The upper floors of
the building had recently been
renovated into a mixed-use pro

ject that included an SRO hotel

and the project's developer, the
Portland Development Comm-
ission, was looking for a
ground-floor tenant. “We were
happy to support this kind of
development downtown,"”
explained Alan J. Beard, a prin-
cipal with GBD Architects in
Portland and, at that time, the
president of the local AIA chap-
ter.

Joint Design Effort

Selection of the project team
was as unconventional as the
space itself. Instead of sponsor
ing a competition or choosing a
design firm, the chapter orga-
nized its members into a work-
ing team, which took the name
“Fine Young Constructivists.”
Heading the team was Jeffrey
Lamb, AlA, at the time an archi-
tect with BOOR/A in Portland
and now a senior project design-
er with GBD Architects.

“The existing space was an
emptly, 3,400-sq ft. shoebox,
with 12-ft.-high ceilings, two con-
crete vaults and lots of columns,”
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NEW FLOOR PLAN

Lamb said. “The program called The exposed beams pictured on the opposite page serve both a struc-
for a lot of office and conference tural and aesthetic purpose. Shown top right is the installation of
space. Our design introduces these beams, while above right is a view of some of the rich and varied
order into the space.” finishes used in the office space. The floor plans (above left) show
Within the open shell—it was  before and after views.

originally a bank and was most

recently a Japanese restau-

rant—the designers imposed

order by inserting an exposed

structural steel frame—both

columns and beams. While in

many areas the steel is function-

al and supports both solid and

glass walls, in other areas the

. steel beams snake along the ceil-

Continued on page 28
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Since 1962, we've hel

Over 200 bndges in Ohio are constructed of weathering
steel. Most of it pr wuced by “t'[hl('ht‘!ll

They use it for the same compelling reasons the
New Jersey Turnpike Authority, Maine, Maryland, and
numerous other states do

| hat's because weathering steel cuts costs both
mitially and over the life of the structure. Plus, it’s
artractive and offers engineers broad design flexibalicy

Ohio 1s partcularly enthusiastic about the use of
weathering steel for appropniate locations in conjunction
with their jointless bridges

And a

They began the jointless concept in the 1930'%. Since
then, they've refined their jointless designs to the point
where joints have been eliminated not just over the piers,
but at the abutments, as well

As a result, drainage problems associated with jointed
bridges, such as failure of joint seals, or clogged drains
overflowing onto structural members, have been eliminated

Bridge lengths have also increased. Initally, the limir
was 200 fr. Today, it’s been increased o 300 fr., and even

greater lengths are being constructed
Engineers in the Buckeve state began using \\(‘.I[IIL‘.




(Qhio save a lot of money.
of paint.

steel in the earlv 1960

|.u“ initial cost and minimum maintenance requircments
1|'|.|kL' It ht],{h|'. |_n|1'|1|,!:_':t!|‘.L with other -__'_r.uk s of steel \|-\n_
it's atrractive and blends in with s natural surroundings

Strength is another strong factor. Weathering steel 1s
comparable o ASTM A572 Grade 50 high-strength steel.
And with a vield strength that's 38% higher than ASTM A36
steel, weathering steel permits the design of lighter, slimmer,
more graceful sections

Vhat's more, since 1t's self-healing, the need for painting 15
ually eliminated

Forac n],'\ of our ]‘I‘lullln [ “lu IL.|L‘I No, 3790 .Il'lti ORr |.Ih'\l
lechnmical Bulletin 'T'B-307 on “Uncoated Weathenng Steel
Structures,” contact the Bethlehem Steel sales office,
Construction Marketing Division, Bethlehem PA 18016-7699
Or call; (215) 694-5906.

You'll discover how we can save vou a lot of money. Not to
mention a lot of paint

Bethlehem




IN ADDITION TO ANGLE, RAIL, PIPE, CHANNEL,

AND BEAM ROLLING CAPABILITIES, WE
ROLL TUBES, CHANNELS, AND

BEAMS THE HARD WAY.

IF WE CAN BE OF SERVICE

PLEASE CALL OR FAX.
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INg as an .Il‘.‘-thl'll(' !I!'\'I('l'

“We picked a steel vocabulary
both for its flexibility and light
ness,” Lamb explained. “It was a
very dull space and the beams
gave us flexibility and beauty
They established a whole new
structural order.”

The space is long and rectan
gular, and the public and private
areas are :-;:'|l:ll'«'|1|'l'l by a
70-ft.-long arcing wall, which
terminates in a large conference
room. The main entrance opens
into a gallery space, featuring
exhibitions by both architects
and artists. “The floating curved
wall separates the offices from
the gallery and conference
rooms, and the steel beams both
support and penetrate the wall,”
Lamb said. The wall contains
seemingly random rectangular

“We picked a steel
vocabulary both
for its flexibility

and lightness”

cutouts, which house a variety of
models and drawings

The beams, which are primar
ily W12x22 with some W10x22,
are supported on new new
Wdx13 steel columns, according
to Grant Davis, a structural
engineer with KPFF in Portland
and a member of the Fine Young
Constructivists design team
Since the steel beams were left
exposed, the detailing on the pro
ject was crucial. “We took stan
dard shapes and modified them
to meet the architect’'s require
ments.” Primarily, this involved
stacking beams with offset splic-
Ing to create an interesting
angular effect

The steel frame was designed
primarily to support the ceiling
and various items that the archi
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Shown above is an exploded
axiometric view of the new space.
Pictured at right is the main
public space during construction.

tect chose to suspend from the
beams. For example, in each of
the three smaller conference
rooms a large glass-and-steel
conference table is suspended
from the ceiling. Likewise, door
frames, partition walls and light
fixtures are suspended. Total
anticipated loads are approxi-
mately 10 to 15 psf.

One of the old vaults was
removed, while the other was
converted into three offices.
While they have no window
openings, the texture of the mas-
sive walls creates a delightful
space. “After we stripped the old
paint off, we discovered it was
cast iron and we incorporated it
into our design,” Lamb said.

Modern Steel Construction

January 1994
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Aesthetics and
economics both
played

key rolls in
deciding on how
to raise a

75- ft.- high
boiler stack an
additional 45- ft.

30 / Modern Steel Construction / January 1994

By Howard 1. Epstein, P.E.,

and George Torello Jr., P.E.

dding a new floor to a

wing of a hospital in

Norwich, CT, had an unin-
tended side effect: on some
windy days, effluent from the
facility’s 75-ft.-high boiler stack
could reach the air-intake vents
of the new structure. After
receiving the results from a dis-
persion study, environmental
consultants recommended that a
45-ft.-high addition to the boiler
stack would remedy the situa-
tion.

The existing buildings at
Backus Hospital, along with the
new addition, have extensive
areas of brick facade delineated
with ribbons of concrete. An inte-
gral part of the complex is the
very visible brick boiler stack,
which can be seen from a large
portion of the hospital grounds.
Unlike many other stacks that
are strictly utilitarian, this one
blends nicely with the surround-
ing architecture and does not
overpower the surrounding
buildings. The stack is rectangu-
lar in plan and has a slight uni-
form taper over the entire
height. As a result, the structur-

al engineers, Torello Engineers,
Old Lyme, CT, needed to be cog-
nizant of aesthetic concerns in
any addition to the stack.

Regardless of the type of
extension chosen, analysis
showed that the foundation
would need to be enlarged.
Probably the simplest solution
would have been a lattice steel
structure. This would have mini-
mized the weight and the
required foundation work. The
final look, however, would have
been out of place to the existing
architecture and so this alterna-
tive was quickly eliminated from
consideration. A free-standing
insert also was eliminated,
mainly due to the down-time
involved, which would have
resulted in temporary boiler fees
as well as other extensive shut-
down costs.

The next alternative consid-
ered met both the aesthetic and
down-time requirements. The
existing 75-ft.-high stack would
be encased within four large con-
crete columns that were joined,
horizontally, by beams at inter-
vals consistent with the architec-
ture of the surrounding struec-
tures. The existing foundation
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would be enlarged and a concrete
cap would be installed at the top
of the existing structure to
accept an additional 45-ft.-high
steel liner. The only down-time
was the approximately two hours
needed to place and secure the
new 45-ft.-high steel stack liner
on the new cap. After the steel
liner was installed and the boiler
was back in operation, it could
be encased with either a continu-
ation of the brick and concrete
treatment of the lower shell or
painted steel tubes.

Too Costly

Discussions with contractors
to obtain preliminary pricing
information quickly eliminated a
continuation of the brick and
concrete for the new top section.
The cost of the necessary scaf-
folding and high brick work were
prohibitive, as was the cost of
forming and pumping concrete at
heights of 75-ft. to 120-ft. In
addition, even though the stack
could still be in operation during
the concrete construction work,
the area surrounding the stack,
which is used for fuel and oxygen
deliveries, would be disrupted
for too long a period. Still anoth-

The composite
view (opposite
page) shows the
completed boiler
stack and its
relationship to
the existing hos-
pital buildings
and other new
construction.
Pictured at left is
the stack addi-
tion under con-
struction.
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er problem with the concrete
structure was how to tie it into
the brick.

After further investigation it
was decided that the new con-
crete columns and many band
beams required to encase the
existing brick stack would also
be too expensive and too disrup-
tive to hospital operations. And
finally, there were structural
questions about whether the con-
crete columns would provide
adequate seismic strengthening
to the existing stack to accommo-
date the additional shear forces
delivered from the new top sec-
tion.

It soon became apparent that
it would be beneficial to con-
struct as much of the structure
off-site as possible. Thus, while

Shown above is the connection assembly that fit on top of the exist-  precast elements were a possibil-
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better. Concrete would be used
up to 10-ft. above grade, so that
no staging was required, and
steel would be used above that
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level,

Steel Solution

The final design incorporated
another change. Rather than
requiring many retrofit strength-
ening operations of the existing
stack to accommodate the weight
of the new stack, it was decided
to make the new steel addition
completely structurally indepen-
dent of the existing structure.

The new concrete columns and
band beams encompass the base
of the structure, with steel col-

umn base plates standing off

each corner. The design mini-
mizes the clearance between the
steel columns and the brick
while having the new structure
stiff enough so that there would
be no interference when the
existing and new structures
deflect during wind or earth-
quake events (see figure).

The new liner section is hung
from the outer jacket. The only
connection to the existing stack,

aside from the concrete base, is
at the connection of the new
liner. This is essentially a flexi-
ble membrane that transmits
negligible forces to or from the
existing stack.

Aesthetic Concerns

The dimensions of the new
exposed steel tubular columns
and beams were selected not
only for structural strength, but
also to meet the desire of
Torello's architect, Steve Joncus,
to match the concrete of the sur-
rounding structures. The vertical
tubes are 16x16x'/,, while the
beams are 12x16x'/,. Fabricator
and erector on the project was
AlISC-member The Berlin Steel
Construction Co.

The elevations of the horizon-
tal tube band beams also were
carefully orchestrated with the
architect. The new tube color
was selected to approximate con-
crete and the new top steel jack-
et, which serves as a big wind

Pictured above is the last plate
being fitted into the stack addi-
tion.
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screen, was painted with a color
approximating that of the exist-
ing brick.

Many of the details of the
structure were accomplished
with aesthetics in mind. For
example, rather than provide an
observation platform that pro-
trudes from the structure, the
outer jacket was tapered inward
to allow for a platform that is
encompassed within the new
columns. In effect, the top of
these columns are rather large
railing posts.

During the design phase, the
forces between the tubular
beams and columns precluded a
simple tube-to-tube welded con-
nection at most locations. After
much consultation with the
architect, a tapered transition
plate connection using gusset
plates was chosen.

This connection consisted of a
14-in. x 30-in. plate welded to
the end of the horizontal tube
and also welded to the vertical

tube. Four 6-in. x 6-in. vertical
triangular gusset plates connect
the horizontal tube to the plate
at each corner of the horizontal
tube.

Erection Sequence

This 18 an unusual structure
in that it was built, almost
entirely in the shop. Sections
were fitted together and then
disassembled for transport and
re-assembly in the field. The
order of field assembly and the
sizes of pieces to be galvanized,
transported and eventually lifted
dictated many of the details. The
interaction between design, fab-
rication and erection was greatly
facilitated by Berlin Steel being
both the fabricator and erector.

The stack extension consists
of a flexible transition section
between the brick and the new
steel liner. The top third of the
45-ft. high flanged, rectangular
liner is stainless steel. The liner
is insulated and a hat section on

the top prevents water from get-
ting into the space between the
liner and the outer structure
from which the liner is hung.

The outer structure was made
in three sections. The bottom
section, a tapered frame, is
slightly less than 50-ft. high. The
middle section, also approxi-
mately the same height, extends
about 35 ft. above the existing
brick, and this portion contains
the plates that shield the liner.
The upper section consists of the
extension of the tapered columns
(which become the railing sup-
ports), the outer jacket and the
observation platform.

A crane and two 120-ft. man
lifts were used for the erection.
First, the flexible transition sec-
tion atop the existing brick was
erected. Deflector plates that are
part of this assembly not only
protect the flexible membrane,
but also as a bonus enabled full
operation of the stack while the
erection took place. Design was
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based on a minimal shutdown
time. (A maximum two-hour
window was allowed on a
Sunday, but, as it turned out, no
shutdown at all was required.)

The bottom 50-ft. section of

the outer structure was then lift-
ed over the brick and placed atop

the 32 anchor bolts. Placement of

the eight bolts power leg
required careful coordination
with the concrete contractor.
Shims were used to adjust the
level so that clearance from the
existing structure was maxi-
mized. The second section was
lifted with hanger rods and only
four of the eight plates attached
Early in the morning, the
liner was lifted and dropped into
place, and the rods from which it
hangs were attached, as were
the bolts in the flanged connec-
tion to the transition section,
The four areas where the outer
plates were not yet attached
were needed for access to assem-

ble the liner connections.

Therefore, once this assembly
was initiated, the surrounding
structure needed to be quickly
completed before any possibility
of the liner getting wet. On the
same day, the outer plates were
attached as was the top section
of the outer structure and the
hat atop the liner. Remaining
detail work, including touch-up
painting, was subsequently com-
|>|\'11'L|.

Howard I. Epstein, P.E., is a
professor of civil engineering at
the University of Connecticut
(Storrs) and an ongoing consul-
tant to Torello Engineers, Old
Lyme, CT. George Torello Jr.,
P.E., is president of Torello

Engineers, Old Lyme, CT. Part of

this article is taken from a paper
to be delivered at the ASCE
Structures Congress in Atlanta
in April 1994 (permission was
granted by ASCE),

Shown above is the completed
stack. Note how its appearance
blends with the existing building
in the background.
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Designing Better
Steel Structures

Contemporary design software allows engineers to
explore more options and to use the latest Specifications

By Gus Bergsma, P.E.

nalyzing, comparing and
re-analyzing different
esign alternatives is a

process all design engineers go
through to develop the most effi-
cient design. Unfortunately, time
constraints usually prohibit us
from looking at as many alter-
nate schemes as we would like.

By its very nature, engineer-
ing involves a vast number of
calculations—{rom the sizing of
simple fillet welds to analyzing
an entire structure under
dynamic seismic forces. While
some calculations are almost
trivial, others are extremely
elaborate. Performing these cal-
culations can consume a signifi-
cant portion of an engineers time
and attention, often to the point
that the engineer does not have
the opportunity to spend as
much time as he would like cre-
atively thinking of and investi-
gating more optimum alternate
solutions,

Fortunately, faster computers
and a new generation of design
software is becoming increasing-
ly available. What sets the new
generation apart from its fore-
bears is that not only does it
automate specific tasks, but it
also integrates these various
tasks and eliminates duplication
of effort. Whereas we once used
output from one program and
manually transferred data to
another program, new advanced
programs are providing “seam-
less” integration of these two
programs and changes are
immediately updated through-
out. Not only does this integra-
tion save time, it also helps to
prevent inadvertent errors in
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Today's state-of-the-art software allows structural engineers to quickly

examine a wide variety of designs.

hand calculations and data
manipulations.

In addition to allowing us to
operate more profitably, the new
generation of software can
reduce a young engineer’s learn-
ing curve. In the Winter/Spring
1992 issue of A/E/C Systems
Computer Solutions magazine,
Alton B. Cleveland, Jr., dis-
cussed the advantages of com-
puter automation in the design
office: “Technologies such as 3D
modeling, animation and expert
systems can enhance and accel-
erate the acquisition of expertise
by removing the drudgery and
tedium, and thus much of the
time, required to propagate our
conceptual decisions into con-
crete implementation details.
This allows a person to 'go
through it many more times
than previously possible. While

this could never serve as a com-
plete replacement for real-world,
hands-on experience, it can pro-
vide a tool to move quickly
between he abstract and the con-
crete, accelerating learning and
the development of true exper-
tise.”

A simple example of this prin-
ciple is the Shear, Moment and
Deflection diagrams of a frame
member. It is much more valu-
able to see the actual diagrams
than to read a listing of the out-
put values. The behavior of the
member due to the loads and
other conditions is more appar-
ent.

By taking advantage of the
speed of computer analysis, the
engineer can easily explore a
number of design options in a
short period of time, allowing
him to make immediate compar-
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A Quick Quiz
For Structural Engineers

The more a computer program costs, the TRUE FALSE
better it is.
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isons and see the impact of
changing a given design parame-
ter. In this way, he can begin to
develop significant engineering
judgement over the course of a
single project, rather than hav-
ing to await the accumulative
experience of several projects.

Software also can help us in
applying new techniques., The
advantages of Load & Resistance
Factor Design (LRFD) are well
established, vet designers are
still reluctant to begin using this
method for steel design. The
“new generation” of software
available for steel design makes
it feasible—and fairly simply—to
extensively implement LRFD in
the design office.

Preliminary Design
& Design Documents

Using a graphically oriented
design package during the pre-
liminary design or design devel-
opment phase of a project allows
easy investigation of alternative
design schemes. For example, a
designer could easily consider: a
standard framing system with
no special considerations; a
design with limited floor-to-floor
heights; different design live
loads; different elevated slab
properties; different steel
strength grades; a variety of
framing configurations; a com-
parison between ASD and LRFD;
and different column splice
points for increased design effi-
ciency.

Without the aid of advanced
computer software, a designer
rarely has the time to investi-
gate such a large variety of
schemes. In addition to revealing
the impact of these many design
alternatives, the best of the cur-
rent crop of engineering software
will also allow the engineer to
control the design parameters
such that when the program
selects a member design size it
selects the same size that the
engineer would have had he
designed the building without
the aid of a computer,

Case Study

The power of the new genera-
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1994 Structural Engineering
Software Survey

ess expensive, faster com-
I puter systems, combined

with more powerful soft-
ware packages, are fueling an
explosion in purchasing activity
by structural engineers. In a sur-
vey of 168 structural engineers
currently using computers for
design work, nearly three-quar-
ters reported they planned to
buy new hardware during the
next 12 months, almost seven
out of 10 planned to buy new
software and more than
two-thirds planned to buy new
peripherals, such as plotters,
digitizers and printers.

The survey, conducted by
mailing a form to 1,000 random-
ly selected Modern Steel
Construction readers, is a
follow-up of an earlier survey
conducted in late 1991. In addi-
tion to the 168 tabulated
responses, another 26 responses
were excluded from the survey
results for a variety of reasons,
primarily incompleteness of
responses.

The large majority of respon-
dent—95%—used PC-compatible
computers, while 40% used a
dedicated workstation and less
than 10% used Macintosh com-
puters (less than 2% used only
Macintosh).

Most of the respondents
worked at medium size firms
(approximately 40 employees).

s in 1991, the most widely
used building analysis
rogram was STAAD-IIT/

ISDS from Research Engineers.
It was used by 64 respondents,
who rated it 3.78 on a scale of
one to five, with one being a very
poor program and five being an
excellent program that the
respondent would highly recom-
mend, The package has the repu-
tation of being a very complete
package for the design and
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Building and Bridge
Amhlgs Programs
# of responses:

rating:

64, STAAD-I 3.78
47, GT STRUDL 4.19
37. RISA-2D 4.14
27. ETABS 3.4
24, SAP90 3.94
23. Enercalc 2.97
14 SAl 3.1
14 M-Strudl 3.07
8. Images 3D 3.73
7. MERLINDASH 3.7
O ROBOT Vb 4.5
4 MDX 35
3 CBRIDGE 3.66

R

# of responses: rating
3T RISA 2D 4.05
23, RAMSTEEL 4.2
18. SAl 3.22

analysis of any structural mem-
ber, ranging from a single beam
to a three-dimensional multi-
story structure in a seismic area.
While most users rated it to be a
very good program, one com-
plaint that cropped up in 1991
and continued to appear in this
survey, especially among smaller
companies, concerns confusion in
using the documentation.
However, Research Engineers
has recently upgraded its manu-
al to include more examples and
a simplified format.

Also, many engineers who use
STAAD-III for building analysis
also use it for member design. In
addition, a number of users
reported favorably on using
STAAD-III for bridges. Research
Engineers also offers Auto-
STAAD, a complementary
AutoCAD based software that
allows model generation and
drafting through AutoCAD. Five

respondents reported using this
feature, and all of them gave it
the top rating.

According to its developer,
STAAD-III is a comprehensive
and flexible general purpose
structural software package for
integrated analysis, design and
drafting for both buildings and
bridges. The analysis capabilities
include 2D/3D static, dynamic/
seismic, P-Delta and non-linear
analysis. Design includes steel,
concrete and timber using AISC,
ACI and AITC specifications as
well as a variety of international
codes. The program is equipped
with a state-of-the-art graphics-
based model generator and a
graphics post-processor allows
verification of geometry and
analysis/design results.

For more information on
STAAD-III, contact: Research
Engineers, Inc., 1570 N.
Batavia, Orange, CA 92667
(800) 367-7373; fax 714/
974-4771.

he second most commonly
Tused analysis program was

GT Strudl from Georgia
Tech Research Corporation. It
was used by 47 respondents and
garnered a 4.19 rating. (Note,
however, that the response for
GT Strudl was slightly skewed
by an inadvertent mailing to
some engineers on a GT Strudl
customer list.) GT Strudl has a
reputation for being a very com-
plete program with excellent cus-
tomer support. It's a fully inte-
grated system for graphical
frame and finite element model-
ing as well as static, nonlinear
and dynamic analyses. One com-
mon complaint about the pro-
gram, though, is its high cost. A
complete package on a PC plat-
form can cost $11,000, though
the basic program sells for
approximately $5,000. In




Tech has
authorized its West Coast agent,
SC Solutions, to sell GT
Strudl-Lite,
sion of the program that limits
the number of members and sells

response, Georgia

a scaled down ver-

for around $2,500

According to the |H'Ll::!'.|l'l'l'.-
developers, GT Strudl integrates
state-of-the-art
analysis with superior 3D color
graphics,
ment and structural steel and

finite element
a database manage

reinforced concrete design to give
the engineer a compete structur-
al engineering system. Analysis
includes both linear and non-lin-
ear static, and linear dynamic
More than
100 finite element types, includ-

structural analysis

ing conventional, isoparametric,
transition, axisymmetric and
hybrid formulation elements are
available. Dynamic analysis can
solve the elgen [Jr'lllrir'ﬂl_ as well
as perform transient, response
spectrum, steady state, and har
moni¢ analysis. Nonlinear analy-
818 includes the .thI|II_‘.' to solve
cable-stayed and tension or com
pression only members, non-lin-
ear spring supports, non-linear
geometLry :iIilI ilullh(l.ll'\. contact
problems. All pre- and post-pro
CessIng i1s lt;l”_\. :I]If".ji.lh'li GT
Modeler is a Fll-\\t'l'llll interactive
graphics-oriented, menu-driven,
full 3D modeling system
Graphical display includes unde-
formed deformed and
dynamic mode-shape plots, FE

strain and displacement

static

stress,
contours, and member force dia-
gram and envelope plots

For more information on
GT Strudl, contact: Georgia
Tech Research Corp.,
GTICES Systems L.ab,
Georgia Tech, Atlanta, GA
30332-0355 (404) 894-2260; fax
404/894-2278.

program with a growing
1is RISA 2D from
It was

usage

Risa Technologies
used by 37 respondents for both
analysis and member design and
received a high rating in both
areas: 4.14 and 4.05, respective
ly. While not as sophisticated as

either STAAD-III or GT Strudl,

GT STRUDL
ODADS AND PROPERTIES

UNEFORED
SHFT

Pictured at top is a screen capture from GT STRUDL, while above

LS O screen rarlj'!.f{'f."n JIr:'u.l“.' .‘1‘_-\;’“”

many respondents reported they
prefer it, especially for smaller
due to 1ts ease ol use

.'\.“-\ one

illl||l'('!‘~_

and relatively low cost

respondent reported, “For 90% of

RISA-2D is all

that is needed or appropriate.”

our applications,

According to its developer,
RISA-2D provides a high-speed,
fully interactive environment for

solving

Bt

1 wide range ol structur-
RISA-2D
trusses, shear

al design problems.
handles frames

walls, continuous beams and

Modern Steel Construction

much more, Virtually any prob
lem that can be modeled in two
dimensions can be solved with
Static, dynamic
and P-Delta capabilities are
included, with full steel design
(including member selection)
based on the 8th or 9th edition
ASD criternia. The $495 program
is easy to learn and use, offering

the program

Illl\‘-l'l'flll lI.'Il.I generation f-lll'lt'
tion, intuitive spreadsheet edit
ing and extensive graphics

For three dimensional struc-
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2D and 3D Finite Element

| Structural Analysis Program

TDRLET WD Gass  wert sher

-—
RrEFERRE FECErE——
JEE[QCCJIE 30 il B

A new generation of engineering
software is now available for structural
engineers. Avansse V2.0 is an intuitive
| and TRULY interactive program with its

strengths in simplicity and ease of use.
| All functions for ediling, analysis,
graphics, post-processing, efc., have
been integrated into one single pro-
gram that allows you to enter the data,
solve your structure, see the results
| graphically and numerically, change

the data and solve again

without ever leaving the
Avansse program.
Spreadsheets for data
entry and full featurad
graphics are combined in
a way that is unmatched
by any other program.

At $250 Avansse is
not only an unbelievable
bargain, but it also gives
you a flexibility that you
won't find elsewhere. Ad-
vanced structural design
features are available in
Avansse modules al
prices up to $850. In ad-
dition, Avansse not only
writes but also reads .DXF-files |
for/from CAD systems.

Request you FREE Avansse demo |
diskette plus brochure by calling a toll- |
free number: B00-200-6565 and test
drive Avansse.

For program information call techni-
cal support at 805-259-6902 or FAX
your queslions to B05-255-7432. North
American Distributor: EBBS, 25439 Via
Nautica, Valencia, California 91355. ‘

For the BEST in Bridge
Software...

DESCUS-PLUS

NEW FEATURES:
 Live Load Distribution - Automatic
(Longitudinal & Transverse)
] Mesh Generation - Automatic
-J Rating - Auto Rating Factors
- Influence Line Qutput
(From Influence Surfaces)
- Metric Conversion
J Uses AASHTO 15th Edition _—
1 Lease or License g 10
-l Timesharing \guLk P!

MERLIN DASH

Desi?n & Analysis of
Steel Girder Bridges

MICROBARS

Bridge Analysis
And Rating System

J AASHTO - Uses New 15ih Ed. | ] Derived from Original
) FHWA - Endorsed and Used by |  BARS Program

J DOT's - Used by 35 Stawes 1 Compatible with DOT's
i Design - Cost Optimized | Structural Databases
J Friendly - Menu Driven input | I Rates All Conventional
- Graphics Display of Output | Member Types

J Dutput Report Selection J Considers All

_J Quality and Perormance | Construction Materials

Available Exclusively Thru:

OPTI-MATE, INC.

P.O. Box 9097, Dept. A, Bethiehem, PA 18018
(215) 8674077
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DESIGNS AND DETAILS
STEEL CONNECTIONS
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FOR A FREE DEMO DISK
CALL OR WRITE TO

OMNITECH ASSOCIATES
P.O. BOX 7581
BERKELEY, CA 94707

(510) 658-8328
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tural design solutions, RISA-3D
offers a fast, truly interactive
environment, according to the
program's developers. Static,
dynamic and P-delta capabili-
tiels are incorporated into this
powerful new program, with full
1989 ASD steel design (including
member selection). RISA-3D
handles up to 2,500 joints
(15,000 degrees of freedom) and
its optimized, multilevel active
column solver provides very
quick solutions to models of all
sizes. Extensive interactive
graphics provide a display of
loadings, deflected shape dia-
grams, force diagrams, to scale
renderings of structural shapes
and much more. General purpose
data generation functions, pow-
erful spreadsheet editing and
full mouse support make RISA-
3D easy to learn and a snap to
use. The program is offered at an
introductory price of $1,295, and
registered owners of RISA-2D
can purchase it for $895.

For more information on
RISA-2D or RISA-3D, contact:
RISA Technologies, 26212
Dimension Dr., Suite 200,
Lake Forest, CA 92630 (800)
332-7472,

he next two most frequent-
ly used analysis programs
are both from Computers &

Structures. SAP90 received 24
responses and was rated 3.94,
while ETABS received 27
responses and a 3.8 rating.
ETABS also was mentioned for
member design, but these results
were not tabulated.

According to its developer,
SAP90 is an efficient large
capacity structural analysis PC
computer program intended for
use on projects involving civil
structures such as bridges,
dams, stadiums and industrial
plant facilities. Finite element
based,this program offers both
static and dynamic analyses
(either response spectrum or
time-history) and a wide range of
element types. Additional mod-
ules are available that automate
the generation of moving loads
and influence lines for bridge
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Pictured at fop 1s a some data from Enercale, while ;Jn'rur‘p'rf above
is a screen capture from Metrosoft’'s ROBOT VG.

analyses and perform AISC steel
stress checks using either ASD
or LRFD. Included with the
package are graphical pre- and
post-processing programs,
including an interactive input
module for Microsoft Windows.
ETABS, according to its devel-
oper, provides sophisticated 3D
analysis of multi-story building
structures, such as oflice build-
ings, apartments, hotels and hos-
pitals. This program has been
specifically developed to take

into consideration the special
characteristics that are uniqgue
to building-type structures, mak-
ing it easier and faster for the
user to prepare the models and
to review the results. AISC
stress checks (either ASD or
LRFD) of an ETABS model may
be done directly by utilizing the
STEELER module. Also included
in the suite of programs are
.'\I.I[ll}“[,()(”{ 1L‘||Il'lptl.~ill(' floor
design) and AutoETABS, inte
grated analysis, design and
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draft ing programs operating
inside of AutoCAD

For more information on
either SAP9 or ETABS, con-
tact: Computers &
Structures, Inec., 1995
University Ave., Berkeley, CA

94704 (510) B45-2177; fax
510/845-4096,
nother program that

received a large number of
responses for both build-
ing analysgis and member design
is ENERCALC and its structural
library, received 23
responses and a 2.97 rating for

which

analysis and 26 responses and a
3.05 rating for member analysis
Enercale offers two engineering
software systems. According to
its developer, the Structural
Engineering Library is a “cale-
pad” style set of 44 programs for
low- to mid-rise building design
Each program is a “fill-in-the-
blank™ calesheet for entry and
refinement of design data, The
system is designed for quickly
developing sets of calculations
and includes material databases,
drawing and stress graphics,
automatic design, file manage-
ment, and flexible printout
styles. FastFrame provides 2-D
frame analysis, graphics and
AISC design/code checks. ENER
CALC provides a three-month
satisfaction gurantee and free
technical support.

For more information, con-
tact: ENERCALC
Engineering Software,

amsteel from Ram

Analysis is a pure member

[h'hl;,:!l pr'n;_{l‘;llll ilflli wias
used by 23 respondents. It was
rated 4.2. Most users were high
ly favorable of this program.
Users were especially happy
with the support and the user
manual. The only drawback
mentioned is that it the program
is limited to wide flange gections
and joists and does not accommo
date structural tubes.

According to the program’s
developers, RAMSTEEL is a spe-
cial purpose structural engineer
ing program for the analysis,
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design and drafting of steel
buildings. The program does not
compete with the various finite
element analysis programs avail-
able today; rather it is a comple-
mentary tool. RAMSTEEL elimi-
nates the process of designing
steel purlins, girders, joists, joist
girders, columns and base plates.
Within the program, the design
engineer builds a model of the
entire building structure graphi-
cally. At that point, the program
computes the tributary loads to
all members (columns, beams,
ete.), reduces the live load in
accordance with the applicable
code and designs all columns,
beams/joists and base plates
from roof to base for your struc-
ture using either ASD or LRFD
methods.

Ram Analysis also offers
RAMSBEAM, a full-featured sin-
gle beam design program.
According to the program’s
developers, it is ideal for design-
ing one beam at a time. RAMS-
BEAM uses a MS Windows

based interactive graphical user
interface for entering data. The
program designs and analyzes
any loading for either steel or
steel composite beams and gird-
ers. ASD or LRFD designs can be
compared at the click of a but-
ton. Features include: virtually
any loading configuration; can-
tilever beams; partial or full
composite; shored or unshored
construction; shear, moment,
deflection diagrams with numer-
ic output at any point; composite
stud spacing accounts for concen-
trated loads; deflection criteria
specified by user; and depth
restrictions specified by user.
For more information on
RAMSTEEL or RAMSBEAM,
contact: Ram Analysis, 5315
Avenida Encinas, Suite M,
Carlsbad, CA 92008 (800)
726-7789; fax 619/431-5214.

COM Analysis' programs
Ealsu received ratings for
both analysis and design.
ECOM was used by 15 respon-

dents, and received a 3.73 rating
for analysis and a 3.43 rating for
member design.

ECOM provides a complete
integrated library of analysis
and design programs including a
steel package that allows the
user to choose from either the
ASD 9th Edition or LRFD 1st
Edition. According to the devel-
oper, the package includes three
modules: SD1C Steel Beam
Design, which will design or
check simple beams with can-
tilevers using any standard steel
shape; SD2C Steel Column
Design, which will design or
check columns with axial loads,
biaxial moments, and interior
moments using any standard
AISC shape, as well as design or
check base plates; and SD3C
Composite Beam Design, which
will design or check composite
beams, with short- or long-term
deflections calculated, as well as
the number of shear connectors
for partial or full composite
action.

New! Single-angle connections, individual prices

CONXPRT

Fast, accurate and fully documented connection design

The complete design of shear and moment connections and
column stiffeners and doublers with the following features:
+ Based on the AISC Manual of Steel Construction

and Volume lI-Connections

Now order

* Combines the engineering knowledge and experi-
ence of respected fabricators and design engineers

*  Menu driven with built-in shapes database
=  Complete documentation of all design checks

To order or for more information:

Phone: 312-670-2400

Information Fax Line: 800-644-2400

American Institute of Steel Construction

One East Wacker Drive, Suite 3100
Chicago, lllinois 60601-2001

Module Il ASD, v1.0 (complete)...........ceeueeees $41
Directly Welded Flange Connections ..........................$110
4 Flange-Plated Connections ..............cccevceeecreroerunsanns $110
& Column Stiffening Design ........ccccoceeveriercrrnerrensennee- 9210

individual connections
or entire modules!

Module | ASD, v2.0 (complete) ...

Double-Angle Connections...........c.ccccoueeeeenens
Single-Plate Connections ............c.cccooviiieeeaiisnnnnas
End-Plate Connections...............cccccouamammiasasnss
Single-Angle Connections ...............

Module | LRFD, v1.0 (complete).......... ceeessese 3310

Double-Angle Connections, Single-Plate Connections,
and Shear End-Plate Connections

$410

#
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-elebrating Our 2nd

For more information, con-
tact: ECOM Associates, Inc.,
8324 N. Steven Road,
Milwaukee, WI 53223 (414)
365-2100; fax 414/365-2110.

tructural Analysis Inc.’s

large library of structural

design and analysis pro-
grams was mentioned by 14
respondents for building analy-
sis, where it received a 3.11 rat-
ing and 18 respondents for mem-
ber design, where it received a
3.22 rating.

According to the company,
SAI offers a large number of per-
sonal computer programs for
designing plane frames, trusses,
beams, composite beams,
columns and space frames in
accordance with AISC
Specifications. Each program is
supplied with a menu-driven
spreadsheet module with built-in
text editor to facilitate input and
editing. SAI also sells programs
for designing foundations. The
company is currently offering a

“Buy-One, Get-One Free” sale for
its steel design programs.

For a free copy of SAl's
1994 Structural Engineering
Software Catalog, contact:
Structural Analysis, Inc., 555
South Federal Highway,
Suite 210, Boca Raton, FL,
33432 (407) 394-4257.

-Strudl from CAST also
was used by 14 respon-
dents for building analy-

sis and received a 3.07 rating.
The general purpose finite ele-
ment program is capable of solv-
ing 5,400 3D joints, 16,000 mem-
bers, 8,000 plates, thousands of
load cases, and hundreds of
dynamic mode shapes on the PC.
According to its developer, it
includes static, P-Delta, and
dynamic analysis. It also
includes ACI and AISC code
checks. Input can be intereac-
tive, from an input file, or gener-
ated from AutoCAD. Graphic
output of the model, deformed
shape, shear and moment dia-

gram is available and the graph-
ic output can be accepted by
AutoCAD. Loads include: joint;
member; linearly varied; and
temperature.

For more information on
M-Strudl, contact: CAST, P.O.
Box 14676, Fremont, CA
94539-4676 (415) 226-8857; fax
415/226-7328.

Software was used rated 3.73

by the eight respondents who
reported using it.

Images-3D is a general pur-
pose finite element analysis pro-
gram for the PC. According to its
developer, the fully interactive
and menu-driven program is
ideal for analyzing structures of
any complexity by providing lin-
ear static, modal, dynamic/seis-
mic and thermal analysis capa-
bilities. The program displays
every node and element as the
user inputs geometry. With
prompts and on-line instructions
to help you every step of the

IMAGES—3D from Celestial

Decade of Service!

SCADA

| The SCADA structural engineering software
| system represents an integrated design-analysis

| env ronment

\

solid modehing style.

It includes complete reinforced
|\ concrete and steel design capabilities, The

| design procedures are closely coupled 1o the

| SCADA analysis methods. SCADA includes
| an efficient 3-D finite element structural

\ analysis module with a large element library
\ and a wide range of analysis capabilities.

| It offers the choice of three preprocessing
= model definition procedures - spreadsheet
style, drafting stvle and advanced geometric and

The SCADA display capabilities are powerful and

efficient. including shaded image. continuous

color contour

| and line
contour

| plotting.

For mformation comtact

Los Angeles, CA 90025

| Tel: (310) 576-1540 Fax: (310) 576-1541

i..'i(.'.-\ DA S m“'.tr:-( Arporation

12021 Wilshire Blvd., Suite 676

The state-of-the-art
Structural Engineering System

Capabilities:
*Statics

#Dynamics-Time History
Dynamics-Response Spectrum

#P-Delta
¢ Bucking

e Nonlinear Statics and Dynamics
Geometric and Material Nonlinearity

¢ Complete Element Library
Truss, Beam, Kirchhoff Plate, Shear
Plate, Plane Stress, Plane Strain,
Axisymmetric, Shell, Solid

#Steel and Concrete Design

«CAD Translators

® Geometric and Solid Modeling
#Mesh Generation

*SQL Relational Database Reporting

74 SCADA




way. It contains powerful model-
ing features like automatic pat-
tern and mesh generations, hid-
den-line removal, multiple axis
images rotation and zoom, and
automatic node renumbering for
bandwidth optimization.

Celestial Software also offers
IMAGES-AISC, which performs
code checking and translating for
CAD programs.

For more information on
IMAGES-3D or IMAGES-
AISC, contact: Celestial
Software, 2150 Shattuck Ave.,
Suite 1200, Berkeley, CA
94704 (510) 843-0977; fax
510/848-9849.

ne new addition to the
survey is ROBOT V6 from
Metrosoft. This relatively

new software package was used
by five respondents, who gave it
a 4.5 rating. According to the
program’s developers, ROBOT
V6, a fully integrated analysis
and design software, is available
in 150, 1,500 and 32,500 node

capacity packages. Each package
possesses the same core program
and can easily be upgraded. The
program is written in C and C++
and utilizes state-of-the-art pro-
gramming techniques. It is
extremely fast and powerful, yet
easy to learn and use. Simple as
well as complex problems can be
handled with ease. Rapid input
creation is possible using
CAD-like generating and editing
commands (automatic bar, plate,
and shell element mesh genera-
tion and refinement, multiview
displays). Analysis capabilities
for 3D bar and finite element
models include: linear; non-lin-
ear; buckling; and dynamic,
Output configuration can be per-
formed with user specified units,
selecting, sorting, and printing
parameters. Print and save
screen capabilities for model
input and results. DXF file
import and export. Design capa-
bilities include the latest U.S.
codes. Also, several foreign code
and language supplements are

available.

For more information on
Robot V6, contact: Metrosoft,
332 Paterson Ave., E.
Rutherford, NJ 07073 (201)
438-4915; fax 201/438-7058.

truCAD*3D, a 3D
graphics-oriented suite of

programs for structural
FEM design and analysis from
Zentech was only mentioned by
two respondents, and so is not
included in the ratings.
However, according to the devel-
oper, the program performs
stress calculations and code
checks in accordance with the
latest AISC ASD and LRFD
Specifications. Included are full
AISC section libraries. Analysis
includes statie, eigen, seismic,
P-Delta, wind and gravity load
generation; fatigue and steady
state analysis; an 3D non-linear
soil pile interaction. Moving
loads, UBC seismic loads, ANSI
wind loads and AASHTO codes

are in the latest release. An edu-

Get your detailers in shape(s)!

Save time doing detail drawings and have AISC shapes drawn at your command.

AISC for AutoCAD will draw the end, elevation, and plan views
of W, S, M, and HP shapes, American Standard Channels (C),
Miscellaneous Channels (MC), Structural Tees cut from W, M,
and S shapes (WT, MT, ST), Single and Double Angles,
Structural Tubing, and Pipe. Shapes are drawn to full scale cor-
responding to data published in Part 1 of the AISC Manuals of
Steel Construction. US or Metric units may be selected.

AISC for Auto CAD Version 2.0 runs in AutoCAD Release 12
only, Version 1.0 runs in AutoCAD Release 10 and 11. $120.00

To order or for more information:

Phone: 312-670-2400

Information Fax Line: 800-644-2400

American Institute of Steel Construction
One East Wacker Drive, Suite 3100
Chicago, lllinois 60601-2001

AISC for AutoCAD

AutoCAD s a registered trademark in the US Patent and Trademark Office by Autodesk, Inc
AISC tor AutoCAD is copynghted in the US Copynght Office by Bridgetarmer & Associates, Inc
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cational version, with a capacity
of 150 nodes and 150 members,
is introductory priced at $249
and comes with a 30-day
money-back guarantee, A 100%
credit is given for an upgrade to
the Professional Version, which
has a capacity of 6,000 nodes,
12,000 members, 200 load cases
and 200 load combinations.

For more information on
StruCAD*3D, contact:
Zentech, Inc., 8582 Katy
Freeway, Suite 205, Houston,
TX 77024 (713) 984-9171; fax
713/984-9175.

hile the survey was pri-

marily directed towards

building engineers, a
small number of bridge engi-
neers also responded. The most
commonly used bridge program
(aside from SAP90, which was
not separately considered for
bridge vs. building use) was
MERLIN DASH, which
mentioned by seven respondents
and received a 3.71 rating. The

was

program is available from
OPTI-MATE.

MERLIN DASH (Design
Analysis of Straight Highway
Bridge Systems) is fast running
and features an extremely
user-friendly menu-driven sys-
tem, according to the program’s
distributors. The program per
forms analysis, optimum design,
rating and AASHTO code check
for WSD and LSD. Any multiple
of HS live load or user-defined
vehicles are allowed. An option
allows for LRFD loads and load
factors. Newer features include:
design capability for up to 40-in.
rolled sections; pouring sequence
analysis including aging of deck;

degree of fixity and settlement of

supports; and frame simulation.
Also available from
OPTI-MATE is SABRE (Sign
Bridge Analysis), a program that
drastically reduces time to ana-
lyze/design highway sign struc-
tures and creates more efficient
structures, and DESCUS
(Curved Girder Bridge

Software), a very fast running
analysis/design program
According to the program's dis-
tributor, DESCUS designs
curved and straight rolled beam,
welded plate and box girder
bridges with variable curvature
Input is data prepared using a
menu-driven preprocessor with
CAD-like features to view the
bridge geometry before analysis.
Live loading is automatic and
user may input any vehicle con-
figuration; structures may be
skewed, bifurcated, composite,
and continuous up to eight
spans.

For more information on
MERLIN DASH, SABRE or
DESCUS, contact: Ollie
Weber, OPTI-MATE, Inc.,
P.O. Box 9097, Dept. Al,
Bethlehem, PA 18018 (215)
867-4077.

Other bridge programs that
received multiple mentions were

CBRIDGE from Telos
Technologies (three men

1 rIn
¥

Quality

interactive graphics

. & 8 8 8

voted #1 in user support

STRUDL.
on a PC—It's All There!

Performance

Customer Support

The premier structural software engineers have been using since
1978 on mainframes and workstations is now available on PCs.

GT STRUDL provides the top quality, versatile, and accurate
structural engineering and design software for utility, transportation,
offshore, industrial, and civil works facilities.

GT STRUDL features include

links to popular CAD systems

library of over 100 element types

steel and reinforced concrete design

static, nonlinear, and dynamic analyses

graphical frame and finite element modeling

compliance with NRC and I1SO 9000 quality requirements
operates on PCs, UNIX workstations, and mainframe computers

30-day tnal available

For more information,
please contact:

(404) 894-2260
FAX: (404) 894-8014

Georgia Tech Research Corp.
Computer-Aided Structural
Engineering Center
Atlanta, Georgia 30332-0355

Modern Steel Construction

January 1994 / 47




“$DI MANUAL OF
CONSTRUCTION WITH STEEL DECK™

o ok
PRACTICAL...

EASY TO READ...

EASY TO FOLLOW...

EASY TO TAKE TO THE JOBSITE...

o

BRAND NEW-FIRST PRINTING

Quantity & $18.75 sach |

U.S. Currency Total .
Out of Continental U S. Add 15%

Call SOI for Special Shipping such as
Express Mail, Air Masl, etc - additional

TOTAL ENCLOSED

LU S— L e e

ADDRESS S

CITY

' STATE 2P

l ALLOW 3 TD 4 WEEKS FOR DELIVERY '
T S e ) O S

STEEL DECK INSTITUTE

P.0.Box 9506 Canton, Ohio 44711 (216) 493-7886

tions/3.66 rating), AASHTO’s
Bridge Design System (5 men-
tions/4.2 rating), and MDX (four
mentions/3.5 rating).

BRIDGE, the Syracuse

University Bridge Design

program, is a full featured,
3D bridge analysis and design
system for straight or curved
girder bridges. According to the
program’s developers, the rigor-
ous 3D analysis handles both
simple and complex highway and
rail bridges. Offering standard
and custom loadings, vehicles up
to 30 axles are automatically
positioned on an influence sur-
face. Multiple vehicle types may
exist simultaneously. Automatic
or user defined dead loads may
be used. Mouse-driven graphical
interface allows rapid building
and editing of design model.
AASHTO code check performed
during design sequence. A free
demo disk is available.

For more information on
CBRIDGE, contact: Telos
Technologies, 1201 E. Fayelte
St., Syracuse, NY 13210 (315)
471-0113.

urved and straight girders
‘ also can be designed using
MDX’s integrated grid
analysis and girder design soft-
ware. According to the program’s
developers, this PC-based soft-
ware uses either grid force distri-
bution with influence surfaces or
wheel load distribution to devel-
op optimal girder designs that
conform to AASHTO specifica-
tion and the designer’'s prefer-
ences. Generated girders can be
easily modified and re-analyzed.
Comprehensive tabular output is
available, as well as stress and
deflection plots, whether devel-
oping girder designs or analyzing
existing girders. The scope of
application includes: plate gird-
ers, box girders, rolled shapes,
variable horizontal curvature,
skewed bents, 1992 AASHTO
specification including 1993
interims, and the 1993 Curved
Girder Guide Specification. A
free trial is available.
For more information on

MDX Software, call (314)
446-3221 or fax 314/446-3278.

Only two programs received
multiple mentions in the
Specialty Category.

ONXPRT, which is mar-
‘ keted by AISC Software,
received nine responses
and a 3.67 rating. CONXPRT is
a knowledge-based PC software
system for the design of connec-
tions in steel-framed buildings.
All strength limit states are
checked and expert advice from
long-time fabricator engineers is
used to augment the design
rules. The program incorporates
provisions to set dimensional
and material defaults for a par-
ticular project or general shop
needs. Additionally, CONXPRT
is menu-driven and incorporates
help screens designed for easy
use. The program generates cope
sizes, allows bolt stagger, and
permits different bolt diameters
for shop and field wuse.
Tightening clearances are auto-
matically checked. Module 1:
Shear Connections is available
in both ASD and LRFD versions
and costs $300 for each module
or $550 for both. Module 2:
Moment Connections is available
for ASD only and costs $400.
For more information on
CONXPRT, contact: AISC
Software, One East Wacker
Dr., Suite 3100, Chicago, 1L
60601-2001 (312) 670-2400; fax
312/670-5403.

EBOPEN, which also is
marketed by AISC
Software, received seven

responses and a 3.64 rating. The
program is based on the AISC
Design Guide Steel and
Composite Beams with Web
Openings (which is included with
the purchase of the software). It
is designed to enable engineers
to quickly and economically
design beam web openings. An
expedient tool, WEBOPEN uses
state-of-the-art criteria and fea-
tures a clear and logical data
entry system with easy to use
color-coded input windows.




Furthermore, it accesses a shape
database allowing the selection
of any W, S, or M shape for use
in the design procedure. The pro-
gram was written by practicing
engineers and incorporates
expert design checks and warn-
ing messages that enhance the
application of the AISC Design
Guide to specific problems. Cost
for the program is $495.

For more information on
WEBOPEN, contact: AISC
Software, One East Wacker
Dr., Suite 3100, Chicago, IL
60601-2001 (312) 670-2400; fax
312/670-5403.

unique program that was
only mentioned by one
respondent but which is

expected to generate future
interest as more structural engi-
neers consider partially
restrained connections is
PRCONN from the RMR Design
Group. According to its develop-
er, the program supports the
analysis and design of noncom-
posite and composite (shored and
unshored) beams having typical
bolted and/or welded connec-
tions, e.g., flush and extended
end plates, top and seat, single
or double web angles, header
plates, and single plates.
Composite and noncomposite
connection options also include
top and seat or seat only com-
bined with the web connections,
providing a library of 36 connec-
tion types. These connection
models are based on a data base
developed from laboratory tests
and published research. Program
screen and output include: beam
stresses, connection forces
(including bolt, weld, seat and
concrete slab/steel forces), and
moment rotation curves with
superimposed constant and vari-
able load beam lines for the uni-
form and concentrated load
options. The $395 program also
supports metric units.

For more information on
PRCONN, contact: RMR
Design Group, Inc., 4421 E.
Coronado Dr., Tueson, AZ
85718 (602) 577-2191.

RAMSTEEL ® Computing tributary
loads, computing
i live load reductions
ASkS: HOW and tlracking the
o reaction of one
M“Ch Tlme DO member to the next.

M Designing beams,
You Spend On g
These Tasks?” B?alilergns and base

W Preparing

See how RAMSTEEL can calculations and

: : creating framing
help you do this work in a plans.

fraction of the time! T YV
— A
30-DAY TRIAL AVAILABLE = T E E

=

INTEGRATED ANALYSIS,
DESIGN AND DRAFTING OF
STEEL BUILDINGS

Ram Analysis
5315 Avenida Encinas,
Suite M, Carisbad, CA 92008
Tel 800-726-7789
Fax 619-431-5214

Structural Engineering Software
BUY ONE, GET ONE®™ FREE!!

Turbo-Charged Structural Engineering Software for the Structural Designer

Each program has an associated “TALK® program. These “add-on” TALK modules provide great ease of input
preparabion and modificaton They are menu-driven, have a spreadsheet format, and many on-screen help features
Also included are a built-in text editor and ermor checking,
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FREE DEMO DISK
$250 Graphics Toolbox For Steel Detailers
Works from a bar type menu. All dimensions are displayed in true
feet, inches, sixteenth. Developed by a steel detailer.
Oblique and right tiangles, circles, rectangular bracing, stairs & con-
nections, non-rectangular bracing, welded bracing, camber, fect-inch cal-

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 { Drafipro,
Draftmaster & Designjet), PC's and 9000 series workstations are available
for immediate delivery. Call our toll free number for additional informa-

Complete Static Package — Only $793
Celestial Software, 2150 Shattuck Ave., Suite 1200,
Berkeley. CA 94704
Tel: 510-843-0977 / Fax: 510-848-9849
Fifty-node full function evaluation package for only $49.95

culator, bracing end connections. tion and pricing.

All onscreen graphics. No manual reference necessary. EGA monitor Ted Dasher & Associates
or better, Dos 3.0 or greater, 4117 20d Avenue South

Glen-Nevel Systems, 3599 Nina St, Oceanside, CA 92056 Birmingt AL 35222
' e e 800-6.;84833 fax (205) 591-1108
Images—3D StruCAD*3D Educational Version $249
_ A0, SOXEMAVEII Eloment AWM. Structural Analysis and Design with Finite Element

Easy to learn and use Automesh Generation Sy M :
Shear & Moment Diagrams Static, Modal, Dynamic 150 nodes and 150 elements
AISC Code Check Enforced Displacements AISC—ASD & LRFD. ACI—318
Large Problems to 3,000 Joints P-d Analysis

Interface to AutoCAD
30 day money back guarantee, 100% upgrade credit
Zentech, Inc. (713) 984-9171

Accurate Design
A design/drafting service business servicing
engineers, contractors and fabricators,
Structural sieel detailing by the sheet or lump sum
Accurate Design
811 Ayrault Road
Fairport, N.Y., 14450
716/425-2634

“Call now for a reasonable price quote.”

Quality Management Consultants
P.0. Box 572425, Houston TX
[T13] 266-2054 Fax: [T13] 952-8506
*AISC Quality Cermification Consultation (program status assessment,
program development, program training)

*AWS und ASME WPS/POR Preparation
+1SO 9000 consultation and system status assessment
*NDT Consultation
*Codes and standards
Contact: James E. Campbell, AWS CWIL, 8011101

1QA Registered ISO 9000 Assessor, AN2517

ASNT-SNT-TC-1A Level LI RT, UT, MT, PT

GT STRUDL
New PC Version with Interactive Graphics
and Links to CAD systems

Static, Non-Linear & Dynamic Analyses and
Integrated Steel Design

Curved steel Girder Bridge Module

For information contact: Alex Krimotat at SC Solutions

(415) 903-5050

Steel Inspection News: An Informational Digest
This bi-monthly newsletter keeps you informed on quality and
mspection issues for steel-framed buildings. Specifications, codes,
quality criteria, inspection and industry practices are discussed in a
direct and practical manner for the fabricator, erector, inspector,
engineer, code official, owner and contractor.
Subscription rates: $36 per year; $60 for two years
For more information or a sample issue:
Steel Structures Technology Center, Inc.,
40612 Village Oaks, Novi, MI 48375
phone: (313) 344-2910; fax (313) 344-2911

Fax (713) 984-9175
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New from AISC!
stant Sceel
blication Information

Info on steel publications and software is
only a phone call away with AISC’s new

Information Fax Line.

Simply call 1-800-644-2400 from

any push-button phone.

By following the brief instructions and
pressing just a few buttons on your phone,
you can request information on:

*« manuals & supplements;

50 DD G e S l“‘_“'\ M
AR _ 4 S » specifications & codes;
W-Shapes i « design guides;
* technical & fabricator publications;
* conference proceedings;
@ » and AISC software.
- “d
QD [t
e e g o f Within minutes, the information you
Low-Rise Buildings :

requested, along with a handy order form,
will be faxed to you.

You can then fill out the order form and
~ mail it to AISC, or for faster results, you
 canfaxit,

CONXPRT

est way to get information on
ons and software.
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American Institute ol Steel Construction

One East Wacker Drive. Suite 3100

Chicago. Hlinois 60601-2001
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SAP9O™
General Analyss & Design

LDESIGN O

& DESIGN SOFTWARE
FOR STEEL STRUCTURES

By: Ashraf Habibullah
& Edward L. Wilson

For more information:

Computers & Structures, Inc.
1995 University Avenue
Berkeley, California 94704

TEL: (510)845-2177
FAX: (510)845-4096

B



Rolls
a 36-Inch

Largest
. Angle Roll

in the Western Hemisphere

CAPACITIES TYPE A-36 STEEL

[l # 5 md Thihina (emirrae rrand Aand » NRSplaY [

®
CHICAGO METAL

ROLLED PRODUCTS COMPANY
3715 South Rockwell, Chicago, Illinois 60632

FOR INQUIRIES & ORDERS

calL 3]12-523-5757

FAX 312-650-1439




STANDARD MILL SHAPES—ROLLED TO YOUR SPECIFICATIONS'

| TYPE | We bend AL ‘*Ir’t‘U[‘IH

Diw Ud

I

W26 6 d S YRNA L D

ANGLE RINGS LEG OUT

ANGLE RINGS LEG IN

FLAT BAR RINGS THE HARD WAY

FLAT BAR RINGS THE EASY WAY

SQUARE BAR RINGS

BEAM RINGS THE EASY WAY
(Y-Y Axis)

BEAM RINGS THE HARD WAY
(X-X Axis)

CHANNEL RINGS FLANGES IN

CHANNEL RINGS FLANGES OUT

(X-X Axis)

TEE RINGS STEMIN

TEE RINGS STEM OUT

TEE RINGS STEM UP

ANGLE RINGS HEEL IN

ANGLE RINGS HEEL OUT

ANGLE RINGS HEEL UP

SQUARE & RECTANGULAR TUBE
RINGS

ROUND TUBE & PIPE RINGS

ROUND BAR RINGS

RAIL RINGS BALL IN

RAIL RINGS BALL OUT

[ RAIL RINGS BALL UP

SECTION

CHANNEL RINGS THE HARD WAY

J-— INSIDE DiA _.L :
II--—oms.m oA ﬂ |

r—r—-— INSIDE D1A —-1

Il’;'“s'ﬂf DA, —4“
|
-——— INSIDE DA ——j |

INSIDE DIA, ———e=f

p>————— QUTSIDE DIA

_¢_1t

jup———— |NSIDE DIA ——0mn

_I

j————— MEAN DIA

) =

INSIDE DiA

o

|(_
’-___.

A

MEAN DnA

Dl ‘vJ /i '*‘J_T

[=— INSIDE DIA. ——————umn
=4 O
- R
F MEAN DiA 4;

r— QU TSIDE A ————y

o -

—  INSIDE DIA ey

- -

f————— MEAN 18 ———————=f

b & D &

MEAN DIA

1

~J

10

11

12

14

15

16

17

+

10"<10" < 1" Angle

10"<10" < 1" Angle

12" 2%" Flat

14" < 4" Flat

8"« 8" Square

36"+ 210 Ib./ ft. Beam

18" < 50 Ib./ ft. Beam

18"+ 58 Ib./ ft. Channel

18"« 58 Ib./ it. Channel
13" 50 Ib./ ft. Channel
12"« 811b./ ft. Tee

12"«

811b./ft. Tee

10.5"« 83 Ib./ ft. Tee

8" 8"<1" Angle

8" 8"« 1" Angle

8"« 8"+<1" Angle

16" Square Tube

20"« 8" Rectangular Tube

14" Pipe

9" Round Bar

ASCE 100# Rail
| Bethlehem 175+# Rail

ASCE 100+ Rail

Bethlehem 175# Rail

ASCE 1004 Rail

Bethlehem 175# Rail

WE ALSO ROLL SPECIAL FORMED SHAPES AND EXTRUSIONS AND HAVE IN STOCK LEG OUT ANGLE RINGS FROM 3

1072

INSIDE DIAMETER




