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/ \ / W COLUMBIA JOIST COMPANY
P.O. Box 31 New Columbia, PA 17856 - 0031
(717) 568 - 6761 (717) 568 - 1001 (FAX)
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3588 be. span = 20 2352 be.
maximum moment = 243 k. inch
maximum shear = 3588 be.

Now, tables for new KCS joists can be used to ‘
find a joist with sufficient moment and shear values. The new KCS joists

have constant moment and shear strengths -- in the case of the illustrated

example a 16KCS2 joist is found to resist a moment of 349 inch kips and a
shear of 4000 pounds. By specifying this joist it is no longer necessary to call
for a SP joist or show the diagram.

In addition to the tables on the new K Series KCS joists the new SJI
specification contains other important revisions:

1. New bridging requirements for K,
LH, and DLH joists.

2. Meitric load tables.

3. Revised joist girder bearing seat
depths.

The latest SJI information 1s now available

\-
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ASTM A 913 GRADE 65 x
Makes Miracles Happen!

14" x 730# JUMBO w1th 5" thick flanges - is a BIG beam!
60'8" maximum length or 44,286 |bs - is a HEAVY beam!
Available in ASTM A 913 GRADE 65 - is a STRONG beam!

CAN YOU BELIEVE IT CAN BE
WELDED WITHOUT PREHEATING?

o _ _ Please circle # 35

ASTM A913 GRADE 65 is available from ARBED
in most standard and WTM (Tailor-Made) sizes.

HISTAR® is a registered trade-mark of ARBED., '|
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profession by seeking out and utilizing innovative
design methods

28 A NEw PARADIGM FOR STRUCTURAL ENGINEERS
It’s time for engineers to recognize LRFD’s unique
benefits for composite construction, partially
restrained connections, eccentrically braced
frames, seismic design, renovation projects and
international competitiveness

36 BRINGING THE OUTDOORS IN
A new main entrance for a community college
created a gathering space with the feel of an
outdoor courtyard

Since Austin Community College 42  FUNCTION COMBINED WITH FORM

needed an expansion, the project’s The roof shape for a new educational resource
designers took the opportunity to center was dictated by both a need to complement
create a new main entrance, replete neighboring buildings and a requirement for

with a unique series of off-center
trusses. The story behind this pro-
Ject begins on page 36.
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- STAAD - 111 / ISDS Release 19.0

° Introducing Concurrent Engineering to Structural Software

Use mouss® arrow to select next post processo

What's New ? A Milestone in Computerized
. e Concurrent Graphics User Interface: Structural Engineen'ng
Build the model, Perform Analysis/Design, Review resulls,

and Generate Reports concurrently

STAAD-II/ISDS Release 19.0, from Research
State-of-the-art Report Generator Engineers, Inc. represents a milestone in
Computerized Structural Engineering. Built around
a new Concurrent Graphics User Interface, the new

New Advanced Analysis/Design Facilities:

Tension Only Members :
Finite Element Release Specs release allows you simultaneous on-screen access

Inclined Supports to all facilities.

Harmonic Time History Load Generator . oy _ ]
Build your model, verify it graphically, perform

analysis/design, review the results, sort/search the
On-screen error display with on-line editing data to create a report - all within the same
graphics based environment. This “concurrent
engineering” approach coupled with a live
Full-scale PC and Workstation version including: relational database, enhances the productivity of
SUN, HP, DEC, SGl, IBM RISC implementation your design office to a level never witnessed before.

Advanced Automatic Element Mesh Generator

Live on-screen analysis/design status display

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 had always been at the forefront of innovation. STAAD-1IIVISDS
has been consistently ranked #1 by all major industry surveys including ENR/McGRAW-Hill survey.

With over 10,000 installations, more than 30,000 engineers worldwide rely on STAAD-IIV/ISDS as
their everyday companion in the design office.

. (4 1 vi Ranc w orba Linda, »
'(\ Research Engineers, INC. o o e e et mok Pree a0

Tel: (714) 974-2500 Fax: (714) 974-4771 Toll Free: (800) FOR-RESE
® USA e UK e GERMANY e FRANCE e CANADA e NORWAY ¢ INDIA e JAPAN e KOREA
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NOT JusT LUCK

Tm:; STRUCTURAL STEEL CONNECTION DAMAGE FROM THE
NORTHRIDGE EARTHQUAKE has received increasing publicity as
the number of affected buildings in the Los Angeles area has
grown (it's now estimated at more than 100). Many of the more
recent headlines and commentaries are critical that an immediate
research solution to the connection problem has not yet been identi-
fied. Unfortunately, there are relatively few reminders that all of
these damaged buildings survived the 1994 earthquake and its after-
shocks. There were no steel collapses and most remain fully function-
al; as in every other recent earthquake in the U.S. there was no loss
of life in a steel-framed building.

The attitude in the popular press, as well as in some trade maga-
zines, is somewhat understandable. After all, doesn't everyone love to
see Notre Dame lose? Steel has for so long touted its invincibility
that any erack in its armour is startling. Still, the buildings were
designed to meet a life safety standard and steel’s long-standing his-
tory in this area remains unscathed.

While no one could possibly suggest that these unexpected connec-
tion fractures can be attributed merely to bad luck, likewise no one
should suggest that it was simply good luck that none of the build-
ings collapsed. Preliminary analysis after the earthquake by one
nationally renowned researcher confirms the existence of quantifi-
able overstrength in typical steel buildings that is not accounted for
in the standard design practice. This reserve strength of steel build-
ings from remaining connections and other elements should not be
ignored nor casually dismissed.

Both the connection ductility and frame ultimate strength issues
are important and inseparable. While most attention is now fixed
exclusively on welded moment connections, the reassuring surviv-
ability of the entire steel framing system under overloads cannot be
overlooked. Neither one of these observed seismic performance out-
comes can be attributed to either bad or good luck. The only solution
for future steel seismic design will result from developing technical
research about these related topics—research that is currently
underway and more that will follow. Both quick, short-term and
longer-term answers are being pursued; research progress reports
will be made periodically to keep everyone informed.

Every major earthquake has provided a valuable learning experi-
ence and the final legacy of Northridge is expected to be an even bet-
ter understanding of connection and steel frame behavior.

\(me_ = T A

Nestor [wankiw
AISC Director, Research & Codes
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Engineering, Analysis
and Design Module

Production Control
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Estimating Module

Detailing Module
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Design Data's SDS/2 Steel Fabrication System.

SDS/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
[nformation 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- DAIA
strations call 800-443-0782.

“First in..software, solutions, service”
Please circle # 32 402-476-8278 or 1-800-443-0782

1992 Design [ata Corporation



TO MAKE SURE OUR TENSION

CONTROL SYSTEMS

OUTPERFORM THE COMPETITION,

WE PUT A HEX ON THEM.

Please circle # 38



STEEL

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

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

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

reader wrote to state a concern regarding
one of the answers in a previous Steel
nterchange. His concern was that the
response interpreted the AISC Specification and
only the AISC Committee on Specifications can
officially interpret the Specification. This observa-
tion is correct; however, Steel Interchange is
intended to be a forum for readers to discuss ideas
and information on all phases of steel construction.
As stated in each month’s disclaimer, the opinions
expressed are not endorsed by AISC nor do they
represent official opinions of AISC, but are the
authors own recommendations.

Are there any good connection details for a
truss made up of all WT sections?

e have designed and/or detailed (as we are

‘;‘; sure that a good number of others have)

many welded trusses using WT chord sec-

tions which work very well with double or single
angle web members.

We would suggest, if it be desired to use WT web
members, that they be welded flange to the chord
web all from one side, The eccentricity effect on the
truss is usually less for all welded one side than
alternate sides. Of course, double WT web sections
would eliminate that. Shop welding costs would
also be considerably less for welding one side only.

A variation of the above question, which arises
frequently, is: “Are there any good connection
details for a truss made up of all W sections?” A
number of good details have been developed by
many engineers using field welded connections.
This question was recently explored in an ASCE
publication and apparently some engineers feel as
we do that bolted connections are preferred for rea-
sons of fit-up, shock resistance, and overall costs.
In the case of high corrosion vulnerability, field
welding may be the best choice; however:

1.Where fit-up tolerances are critical, shop pre-

| NTERCHANGE

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

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

Information on ordering AISC publications mentioned in
this article can be obtained by calling AISC at 312670-2400 ext.
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pared bolting is almost a necessity and fit-up bolt-
ing may be required, even for field welded connec-
tions,

2. Gusset plates for the heavier W sections can
become unwieldy, need to be flattened or milled, or
become unduly heavy and expensive unless thinner
plates are utilized by laminating the gussets at
chord splices.

Cost effective joints can be designed to fit this
criteria by developing the required fill plates before
adding the next layer of gusset plate so as to con-
nect the web members. Make the thickness of the
web member gusset no thicker than needed for con-
nection. Where the main chord is also spliced,
smaller sized splice plates can be added inside
chord flanges, web, and on top of main gusset
plates. Use slip critical type connections.

Modern Steel Construction / August 1994 / 9
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The figure indicates typical details as designed
by us for a large building roof support system.
Lloyd W. Abbott, P.E.

Consulting Engineer
Tulsa, OK

What is the origin of the Vierendeel truss?

without diagonals, which maintains its shape

by the rigidity built into its joints) was first
used in 1893 for the construction of a church
steeple in Flanders Belgium. Then, for the
International Exposition of Brussels in 1897,
Vierendeel designed a riveted steel bridge 103 feet
long.

After the overcoming of initial opposition by
many engineers to the concept, well over 100
Vierendeel truss railroad and highway bridges
were built in Belgium, the Belgian Congo and else-
where. In recent years, it seems to be used more in
buildings than in bridges.

It is true that Vierendeel truss design by hand
can be tedious. However, a method developed by
Grinter and Tsao, presented in the October 1953
Proceedings of the American Society of Civil
Engineers, simplified the procedure greatly in
those days before computer solutions were com-
monly available. The system consisted of an adap-
tion of the Hardy Cross method of moment distrib-
ution by successive approximations, with the usual
Hardy Cross stiffness factors being modified by
simple multipliers. This method was useful to me
some years ago, when I had to produce a design for
the lower floor portion of several stories of a section
of building spanning a city street, in which archi-
tectural requirements for windows prevented the
use of diagonal web members. The solution was
story-high Vierendeel trusses, made up of heavy 14
in. steel sections with welded joints.

Herman Soifer, P.E.
Shah Associates
Bellmore, NY

Professor Vierendeel’s development (a truss

The use of channel sections or other light-
weight narrow flange sections as girts sup-
porting non-bearing exterior wall assemblies
against wind load is common practice. How is
lateral instability of the unsupported com-
pression flange accounted for when the wall
is subject to outward pressure due to suction
at the leeward face of the building? These
outward forces are equal to or greater than
the inward forces.

Stability Design Criteria for Metal Structures,

Ihave found guidance in Galambos (Guide to
4th Ed., 1988, Wiley & Sons, New York, pp.

10 / Modern Steel Construction / August 1994
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172ff). In particular there is an expression for
determining the critical moment of a symmetrical
wide-flange beam with the tension flange provided
with an infinitely stiff, continuous, lateral (not tor-
sional) restraint. Most girts and metal studs are
not symmetric wide flanges, but other work sug-
gests that the equations for wide flanges are only
about 5% non conservative for hot rolled channels.
In many cases the critical moment is much greater
than the yield moment, so the discussion becomes
academic.

A lower bound for any section as proposed by
Winter is also discussed. It essentially treats the
entire compression area as a partially restrained
column. The “truth” no doubt lies somewhere in
between the two approaches. However, the meth-
ods converge fairly closely for very slender girts,
and may prove useful. I have found that the major-
ity of channel girts attached fairly frequently to
metal siding have very high critical moments (even
without considering the rotational restraint of sag
rods), and thus are governed by yield considera-
tions.

I am told that additional guidance may be found
in Yu (Cold-Formed Steel Design, 1985, Wiley
Interscience, New York), but I am unfamiliar with
the work and have not used it.

Peter S. Higgins, S.E.
Peter S. Higgins & Associates
Glendale, CA

New Questions

Listed below are questions that we would like
the readers to answer or discuss.

If you have an answer or suggestion please send
it to the Steel Interchange Editor, Modern Steel Co
nstruction, One East Wacker Dr., Suite 3100, Chic
ago, IL 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.

When, if ever, is it acceptable to consider an
inflection point to be a bottom flange brace point in
the design of a continuous beam? If an inflection
point cannot be considered a brace point, then
what values of L, and C, should be used?

Is it acceptable to use K = 1 for the design of
moment resisting columns in an unbraced frame if
a second order analysis is performed?

Andrew D. Betaque
Cromwell Architects/Engineers
Little Rock, AR




" Join The Wasser Revolution!

. Stop using 2-part epoxies, 2-part
urethanes and inorganic zincs.
After 40 years, it's time to move to
a coating system that's far better.
Wasser has revolutionized the
industry. Join Us!

BRIDGES AND LEAD OVERCOAT

ASTORIA BRIDGE, OREGON COAST - Hundreds
of bridge projects in environments like Oregon's
coast, prove Wasser outperforms all other coatings.

WATER AND WASTEWATER

i A

l

-

| 1‘% 4 /
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NORTH POLE ALASKA - Painting continues

on these sludge beds, while standing in snow.

Wasser outperforms epoxy coatings on these
demanding projects.

1. Industry's BEST Corrosion Resistance
2. Single Component.

3. No Application Restrictions for Humidity,

Dewpoint or Temperature (20 °F)
4. World's Largest Producer of Single
Component Moisture Cure Urethanes.

| . Micaceous Iron Oxide Coatings.

|

5. North America's Largest Manufacturer of

UTILITIES, DAMS AND LOCKS

PRIEST RAPIDS DAM, COLUMBIA
RIVER - Wasser has been chosen for their
superior performance by agencies
throughout the world.

PULP AND PAPER

CHIP CRANE, ROSEBURG LUMBER
- Wasser Coatings allow perfect results
in outdoor winter painting or indoor
painting on paper machinery, for
virtually every paper company. Imag-
ine, immersion after only minutes, and
superior performance.

HIGH+«TECH
FOR FREE VIDEOS
Call 800-MC-PAYNT |

For Information About Wasser
Circle Reader Response #50 ‘

COATINGS

- Wasser, the Leader of the Coating Revolution!



Wasser Coatings Aren't Just Better...They're A Lot Better
Look What Experts Are Saying.... e

"Wasser's system
outperformed every
high performance
coating system even
when applied on poorly
prepared surfaces. It
has solved our state's

"We used the ice as
scaffolding in 22' tide
and painted down to
within four inches of low
tide. Four years later,
the coating is still
perfect on these

bridge painting pilings.”
problems.” » Alaska Contractor
« State Highway
Report

areas in 99% humidity
and the performance is
perfect after five years.
We'll never use

anything else."

* Army Corps Locks ‘

"We coated the interior ‘

“This is Alaska paint. It
would be crazy to use
anything else but
Wasser in this
environment.”
* Alaska Coaling
Inspector
“If it wasn't for Wasser,
we would still be out .
there trying to get that |
darn inorganic
zinc to work."
 Bridge Engineer

"Our tank painting
project was delayed for
months because of the
humidity. With Wasser,

we finished in
three days.”
= Hawalian Conlractor

“Wasser is the answer

to all our field painting

problems. We'll never

use epoxy again.”

» Waste Water
Engineer

"We can'l say enough
about the MC-Tar. It
saved our tail on our

clarifier tanks. We
would still be painting
with the epoxy.”

: "Wassar beat ever
* Paper Mill Engineer y

other coating in our
tests, and contractors
love them."

* Paper Mill Engineer

S coalings

v
"We are very pleased
with Wasser for lead
overcoating. Everyone
1s calling it 'steel on
steel'. Wasser solved
our overcoatl
problems.”
* Highway Official

World Leader in
Single-Component,
Moisture-Cure
Urethane

HIGH TECH COATINGS

Call 800-MC-PAYNT

The Best Coatings in the Industry are also the Easiest to Apply!

CIRCLE #50 ON SERVICE CARD ‘




THE FINEST IN STRUCTURAL ANALYSIS
AND DESIGN SOFTWARE
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I very easy fo learn and use, become o produdtive user in just one day
I extremely fost, shortens the concept through design cyde
B most powerful on PC platform - 30 FEM, buckling, nonlinear, P-delta, dynomic,

3D moving loads, parametric structures, phase constructions, US and foreign codes
M buy the power you need, starts from S495 version - 150 node/3D plus plate elements It runs with
B easy payment plans for 1500 ond 32500 node versions NetWoare
B no risk, 30 day money back guarantee

See for yourself. Have fun. Any questions? Call us. 1-800-60-ROBOT

Please circle # 51
| OF PROGRAM AND PRE-RECORDED EXAMPLES) OVER 1200 USERS WORLDWIDE. FOR MORE INFORMATION CALL 201-438-4915 OR FAX TO 201-438-7058

E. Ruil

Name:

Company

Address

Tel, Fax:

lom: 3 structurol engineer, J archited, 1 educator, 3 deoler, 1 other:

1 Please have o product specialist coll me '3 Pleose send more information
J Please send working demo version (limited to 20 elements and 30 nodes), with recorded macros of real design examples. Enclosed is o check for $25 (plus
. opplicable Tax in NJ and NY). | hove o system equal fo or better than 3865X with math coprocessor, 3 4 MB 3 B MB RAM, 25 MB of free disk space, VGA monitor

Metrosoft, 332 Paterson Avenue, E. Rutherford, NJ 07073. Tel 201 438-4915, Fax 201 438-7058.

UK * Germany * Italy « Belgivm * Spoin * Portugal * Fronce * Brozil * Luxembourg * Poland * Jordan ¢ Morocco
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LRFD on CD is more than just the
entire two-volume, 2,000-page LRFD
Manual of Steel Construction, 2nd

Edition, on a compact disk.

This electronic manual makes extensive use of the
latest hypertext technology to automatically link
related sections of the manual together. Click on
“connections” in one part of the manual and quick-
ly and easily find other sections dealing with that
same topic. Or click on any of the more than one
thousand items that are electronically cross-refer-
enced throughout the manual. The Manual
includes a 45-page introduction to LRFD electroni-
cally linked to the Specification and Commentary.
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Engineering
Journal

The CD also includes:
» Complete copies of every issue of Engineering
Journal published in 1992 & 1993
* Nearly 100 drawings (.dxf files) taken right
from the manual that can be quickly copied to
your AutoCAD or other CAD program

And best of all, LRFD on CD follows the exact for-
mat, page-by-page, as the Manual. If you're look-
ing at nominal strength parameters on page 6-115
of the Manual, the identical page is reproduced on
the CD.

LRFD on CD is available for $1,000 (or $750 for
AISC members).
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This bi-monthly column deals with legal matters of
tnterest to designers, fabricators and contractors. We solic
it your comments, concerns, suggestions and guestions,
both as to individual issues and subjects that you would
like to swe treated in this column. Some of the issues that
we plan on covering in the future include: contract provi
sions; OSHA standards; emplovment law; alternative dis
pute resolution; and dealing with the EPA. Comments
should be sent to: Modern Steel Construction, One East

Wacker Dr., Suite 3100, Chicago, IL 60601-2001

BOUT ONCE A WEEK, OUR OFFICE
RECEIVES A CALL from a differ-
ent subcontractor with an all
too common tale of woe and trouble.

It seems that this subcontractor
had prepared a bid based on project
drawings, specifications and special
conditions prepared by the project
design professional. The subcontrac-
tor had bid on one or two technical
sections of the project and submit-
ted its proposal either on its stan-
dard company bid form (if it is bid-
ding a private job) or on the bid
form required by the contract docu-
ments (which typically happens on
public projects).

A short time later, the good news
arrives, in one way or another, that
the subcontractor is the successful
low bidder and that a formal sub-
contract will follow.

In the interim, due to the tight
job schedule, the subcontractor is
either given a formal notice to pro-
ceed or is otherwise ordered to
begin the shop drawing process and
such other preparatory work as is
necessary to keep the job on track.
The subcontractor, of course, pro-
ceeds on good faith.

And that’s when the problems
arise,

In due course, the subcontractor
receives the general contractor’s
standard subcontract form and it's a
disaster—totally one-sided and
loaded with clauses that the subcon-
tractor knows from experience will
not be acceptable and/or which con-
tradict provisions in the bidding
documents or the subcontractor’s

OO0 Y N BB L

proposal.

At this point, the subcontract
form becomes a ping pong ball
bouncing back and forth between
the general contractor and the sub-
contractor. At some point during
this ping-pong game it becomes
time to start ordering material and
reserving shop time or otherwise
mobilizing forces, equipment and
material at the job site,

The subcontractor is beginning to
feel the heat from at least three
directions:

*First, there is the ever-present
time pressure caused by being one
of the early work activities on the
project’s critical path,

*Second, there's pressure from
the general contractor to sign the
unacceptable subcontract or (choose
one): (a) be shopped, (b) be termi-
nated, (c) not be paid, or (d) all of
the above.

*Third, there is internal pressure
from the subcontractor’'s organiza-
tion not to sign an unacceptable
contract and not to proceed until an
acceptable subcontract is in place.

What are the subcontractor’s
legal rights at this point in time?

Surprisingly, most subcontractors
finding themselves in this dilemma
are actually in a fairly good legal
position.

Under the foregoing scenario,
regardless of what the general
contractor may say or think, the
subcontractor may well have a
binding written contract in
place.

If the proper legal prerequisites
have been met, the terms of that
contract would be defined by:

(a) the documents upon which the
bid was based;

(b) the subcontractor’'s written
bid proposal, including any qualifi-
cations or exclusions made in that
proposal; and

(¢) writings from the contractor
accepting the proposal and notifying

UNDER-
STANDING
THE
BATTLE OF
COMPETING
CONTRACT
FORMS

David B. Ratterman,
Esq., is Secretary
and General Counsel
for AISC. His firm,
Goldberg &
Simpson, P.S.C., in
Louisville, KY,
concentrates in the
area of construction
law,
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AlA’s
STANDARD SUB-
CONTRACTOR
FORM IS AS FAIR
TO GENERAL
CONTRACTORS
AND SUB-
CONTRACTORS
ALIKE AS ANY
SUBCONTRACT
FORM IN USE IN
THE U.S.
TODAY

the subcontractor to proceed with
work.

If, in fact, the subcontractor
does proceed with the work upon
the general contractor’s accep-
tance of the proposal and notice
to proceed, then most courts that
have considered the question
have held that there is a formal
contract in place that cannot be
“shopped” and given to another
subcontractor by the general
without paying termination
damages to the original subcon-
tractor.

I would venture that seven out of
10 contractors do not understand
this principle.

Because of this principle, how-
ever, once a subcontractor has
been given notice to proceed and
has actually started work on the
project, it does not have to agree
to unacceptable terms proposed
by a general contractor (provid-
ed those terms were not included
in the document upon which the
subcontractor based its bid).

Likewise, a second-tier subcon-
tractor does not have to agree to
accept any subcontract terms if
those terms were not included in
the second-tier subcontractor’s bid
package and if the second-tier sub-
contractor has been given a notice
to proceed and allowed to actually
start work on the project.

General contractors who under-
stand the foregoing principles will
normally not issue a notice to pro-
ceed or allow a subcontractor to
actually start work on a project
until a formal subcontract has been
executed. Prior to that stage in the
proceedings on most projects (other
than some public work) it is perfect-
ly acceptable for general contractors
to “shop” subcontracts and ultimately
to give the work to a competitor even
after a sub has been notified that it is
the low bidder and that it is the gen-
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eral contractor's “intention” to award
the subcontract work to the subcon-
tractor.

The key to all of this is the
notice to proceed and actually
proceeding with the contract
work.

We often advise subcontractors who
are caught in this dilemma of arguing
unfavorable contract provisions with
a sophisticated general contractor to
suggest that the standard American
Institute of Architects subcontract
form (A401, 1987 Edition) be utilized
for the subcontract work.

This document is about as fair to
general contractors and subcontrac-
tors alike as any subcontract form
being utilized in the United States
today. For this reason, the AISC
board of Directors endorsed this sub-
contract form several years ago and
continues to do so today.

However, subcontractors are
cautioned to be certain that they
understand all of the provisions of
the contract before it is utilized
with second-tier subcontractors,
as it could give second-tier sub-
contractors rights beyond those
rights which the subcontractor
has been afforded in its agreement
with the general contractor.

Another key to all of this, assuming
the subcontractor has gotten beyond
the formal notice to proceed and is
actually working on a project is the
provisions that the subcontractor
included in its proposal to the general
contractor and the general contrac-
tor's written acceptance of that pro-
posal. The contents of those docu-
ments are crucial and are open to
much tactical, and practical discus-
sion.

Regional fabricator workshops are
tentatively being scheduled for this
fall that will delve into the content
and tactics of written proposals. And
that, of course, will also be covered in
future columns.
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CALLS & LETTERS TO AISC

ATRICK M. NEWMAN’'S DAY
Pm.wm's BEGINS with a cup

of coffee at 8:30. Then, cof-
fee in hand, AISC’s director of
technical information services
begins working on one of his
many assignments—perhaps
Engineering Journal, maybe
some work on an AISC Design
Guide. By 8:35 he's usually
received his first phone call. It
might be an engineer with a
question about the LRFD
Specification, or a fabricator ask-
ing about connection design.

“For example, I recently
received a question about tight-
ening bolts,” said Newman, a
professional engineer who has
worked at AISC for the past nine
years. “I referred the caller to
the Research Council of
Structural Connection’s Bolt
Spec which has a section on
installation requirements. Most
of the questions we receive can
be answered as simply as point-
ing out Specification references,
though some require substantial-
ly more detail.”

One of his chief responsibili-
ties at AISC—in fact, one of the
main duties of the entire seven-
man technology and research
staff—is handling technical
inquiries, not just from AISC-
members but from any fabrica-
tor, engineer or other design pro-
fessional. While AISC has been
responding to these type of
inquiries since 1921, it only
recently issued a formal policy
on how questions will be han-
dled.

In a nutshell, the policy states
that questions received over the
phone will be answered verbally;
if someone wants a written
response, then the question must
be posed in writing. While not
formally addressed, faxes are
fine.

Though AISC does not com-
ment on specific designs, staff
engineers will answer questions

about the AISC ASD and LRFD

Specifications for Structural
Steel Buildings and the AISC
Code of Standard Practice. In
addition, for other technical
questions they will cite specific
sections of AISC specifications
and codes and other standards
such as ASTM, the commen-
taries included in AISC docu-
ments, articles in Engineering
Journal and other technical pub-
lications, and textbooks.
Requests on information on con-
nection design are answered
with references to Volume II of
the Manuals of Steel
Construction or to CONXPRT
software.

Disputes

ONE AREA WHERE AISC STAFF
ENGINEERS WILL NOT provide an
verbal response is when a matter
is in dispute. In that case,
inquiries must be put in writing.
Where appropriate, AISC staff
will forward the question to
either the Specification Comm-

ittee or legal counsel.

“AlISC has many references
available to help answer a wide
range of questions,” Newman
said. “The technology and
research staff is here to help
engineers and fabricators design
in steel and we're always avail-
able to provide answers whenev-
er possible or forward them to a
source that can provide an
answer.”

AISC staff logs each inquiry
and, when appropriate, publish-
es an anonymous synopsis of a
question along with a response
(typically in MSC or Engineering
Journal). Occasionally, these
questions also find their way
into the Steel Interchange sec-
tion of this magazine.

If you have a technical ques-
tion, call AISC at 312/670-2400
(fax: 312/670-5403) or write to:
AISC—Research & Technology,
One East Wacker Dr., Suite
3100, Chicago, IL 60601-2001.

ESPITE THE ISSUANCE OF
THE SECOND EpITION of
the LRFD Manual of

Steel Construction, there are
still some skeptics in the engi-
neering community who won-
der whether LRFD is truly the
steel design standard of the
future.

Part of the problem seems
to be that no one really knows
how many practicing structur-
al engineers are actually
designing buildings with
LRFD. Estimates range any-
where from less than 10% to
as many as 40%. About the
only statement that can be

QUICK STEEL SURVEY

made with any certainty is
that AISC has sold more than
60,000 copies of the LRFD
Manual of Steel Construction.
This month's MSC Steel
Survey will attempt to get a
better handle on LRFD usage
in the field. Please circle the
correct response on the
postage-paid reader service
card between pages 42 & 43.

Only use ASD ....................... cirele 11
Only use ASD but

plan on using LRFD

in the near future .................circle 12
Only use LRFD ...................circle 13
Use both ASD & LRFD ....... circle 14
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Lo
Northridge
Update

HE NUMBER OF STEEL BUILDINGS
STRUCTURALLY DAMAGED BY THE
NORTHRIDGE EARTHQUAKE 18

now estimated at more than 100.
However, there have been no col-
lapses and most of the buildings
remain functional. Nevertheless,
there is widespread concern, par-
ticularly in California and other
high seismicity regions, about
the fracture problems experi-
enced with welded special
moment frame connections.

Short-term, research is currently
underway at the University of
Texas-Austin. The unique feature of
this research is the use of larger
main member sections that are more
representative of current design/con-
struction practice. Welding elec-
trodes and procedures, as well as
various details, are being closely re-
assessed. Slow cycle cantilever beam
and column assembly experiments
will evaluate several variables:

1. Grade (strength & tough-

ness) and size (diameter) of

weld electrode.

2, Sensitivity to welding work-

manship and technique

3. Continuity plates in column.

4. Vertical “rib” (gusset) plates

reinforcing the beam flange

connection

5. Geometry and weld details

of vertical and horizontal

flange plates.

The objective of this initial project
is to quickly identify and substanti-
ate an improved connection design
that can be used for repairs and new
construction of special moment
frames. A balanced group of experts
18 serving as an Advisory Committee
to review and guide the research.

A separate short study at the
University of California is focusing
on the inherent reserve strength of
structurally damaged steel moment
frames. A damage questionnaire
drafted by AISC is being used by the
Los Angeles jurisdictions to docu-
ment the nature and extent of the
problems, type and year of construc-
tion, ete., during their inspection
reviews.

NEXT MONTH: Plans For
Medium & Long-Term Studies

o o
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Albi Clad 200
\ Water-Based Fireproofing for Exposed Steel

Albi Clad 900... The new, solventless, hammer-hard, thin film Int
mastic. Its super thin film adds to your designs with minimal added we
volume. it closely clings to the contours of steel and offers the same fire
other intumescents up to twice as thick. Yet it costs less and goes on asie

Albi Clad 900 has earned the right to bear the name Albi, mby sy
Underwriters Laboratories Inc.'s extreme interior environmental tests, in
accelerated humidity and industrial atmospheres. And it's ULI fire-tes
hours. Yet its simple, economical application requires no reinl
damage better than alternative fireproofing.

With Albi Clad 900, your steel can’t look, nor your llremm ny bett

Call for information
and specifications:

203/828-0571 Division of St

401 Berlin Street, East Berlin, CT 06023 828-3297

Please circle # 87

A Quick Quiz
For Structural Engineers

TRUE

The more a computer program costs, the
befter it is

FALSE

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

fo use

Structural engineering software can never  TRUE FALSE

be fun to use.

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

s RISA-2D

_.J =ktx * i
| |
=tx
4' : T ! Your complete solution for
¥ &« Y #HR frames, trusses, beams,

shear walls and much morel

26212 Dimension Drive, Suite 200
Loke Forest, CA 92630
1-800-332-7472

RISA

Please circle # 40



Stanley D.
Lindsey stays
at the forefront
of his
profession by
seeking out
and utilizing
Innovative
design
methods
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EMBRACING
CHANGE

By Elizabeth Eilendar

HEN STANLEY D. LINDSEY

STARTED SCHOOL at

Vanderbilt University,
he had dreams of one day becom-
ing a successful chemist, But
after gagging at the smell of
hydrogen sulfite fumes, acciden-
tally burning his fingers, and
breaking a glass test tube—all
on the first day of class—he con-
c¢luded he was not “attuned to
chemistry” and that same day
switched his major to civil engi-
neering.

It was definitely a good deci-
sion. Lindsey, now 55 and head
of Stanley D. Lindsey and
Associates, Ltd,, is well lauded
by his peers as a creative and
innovative designer and has
earned a reputation as a
spokesperson for advances in the
engineering field. His firm has
for years been at the forefront of
the design industry. Lindsey was
an early and strong supporter of
LRFD, has applied seismic
design concepts that originated
on the west coast to structures in
the midwest and southeast, and
has played a significant role in
writing building codes and speci-
fications that have stressed the
use of advanced technology.

A Shoe Box Of Ideas

WHEN ASKED TO NAME WHO HAD
THE BIGGEST IMPACT on his profes-
sional and creative development,
Lindsey fondly recalls his days
with his mentor and early
employer Ted Allen, who always
used to say: “Show me a man
who never made a mistake and
I'll show you a man who hasn't
worked to his capacity.”

Lindsey’s 27-year-old firm
employs 57 people in its two
offices in Atlanta and Nashville.
The company focuses its busi-

August 1994

ness on mid-rise and low-rise
construction—predominantly
hospitals, hotels and educational
facilities—though he's not
adverse to designing taller build-
ings, such as the 42-story
Stouffer Convention Hotel in
Nashville, one of the tallest
structures to utilize a staggered
truss system. Lindsey attributes
his concentration on these mar-
ket segments to client loyalty,
though it also undoubtedly
reflects market acumen.

One of his most recent pro-
jects is the very unusual Center
for the Arts at Emory University
in Atlanta, which he designed
with Peter Eisenmann, president
of Eisenmann Architects in New
York. Since hardly any of the
walls are straight, Eisenmann
describes the building as “a box
that seems to undulate and
move.” As can be expected,
translating that architectural
vision into a structural design
was not a simple task.

“If you took a series of shoe
boxes and stacked them and
turned each box in a different
direction, leaving them stacked,
and then take these boxes, tilt-
ing them so one pierces the
other—that would describe the
form of the building,” explained
Lindsey. “The miracle of this
building is that we can figure out
how it goes together.”

Added Thomas A, Hagood, Jr.,
P.E., vice president and director
of Lindsey's Atlanta office: “The
piercing of the various boxes
causes multiple planes with a lot
of folds, breaks and angles. This
system was established by the
architect to be geometrically sta-
ble so that each coordinate in the
complex structure could be calcu-
lated. With this information, a
three-dimensional model of the
structure was built in the com-




“If vou took a series of shoe boxes
and stacked them and turned each
box in a different direction, leaving
them stacked, and then take these
boxes, tilting them so one pierces the
other—that would describe the form
of the building.” — Stanley D.
Lindsey’s description of the planned
Center for the arts at Emory
University in Atlanta.

puter and analyzed. Without the
computer and sophisticated
analysis and design software,
this project would not have been
feasible.

The company uses a number
of commercially available pro-
grams including COMBAT,
ADAPT and RAMSTEEL, said
Kurt Swensson, P.E., Ph.D., a
project manager at Stanley D,
Lindsey & Associates. In addi-
tion, the company has developed
an in-house program that inte-
grates sophisticated three-
dimensional analysis with the
design of steel, reinforced and
prestressed concrete, which was
used for the unusual design of
the Center for the Arts.

“I never found anyone else as
receptive to challenges, willing
to try new things and willing to
find solutions,” said Eisenmann.
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CADVANTAGE
ALING

CadVantage Structural cuts through
structural detailing like a knife. The
program doesn't require tedious job set-
up and lets you re-use previous work.
With the time saved, the pressure of
meeting critical deadlines and budgets
will become less horrifying.

CadVantage

019 South Cedar Street = Studio A
Charlotte, North Carolina 28202

704-344-9644

Please circle # 45

“His structural engineering
office is one an architect dreams
of finding.”

Building A Company

BorN IN LEeBaNoN, TN,
LINDSEY WAS RAISED BOTH THERE
AND IN NASHVILLE by his mother,
a restaurant owner and manag-
er. A lack of funds during his
sophomore year at Vanderbilt
caused him to drop out. He took
a drafting job with the
Tennessee Highway Depart-
ment, and when he had enough
savings, enrolled at the
University of Tennessee,

Unfortunately, his grades
were abysmal. Just when he was
close to being kicked out of
school, he discovered structural

20 / Modern Steel Construction / August 1994

engineering. “That very quarter
I got my first structural classes
and made Dean’s List,” recalls
Lindsey. “It was a twist of fate.”

His first job after graduation
was in the engineering depart-
ment of a steel fabricating com-
pany, the now defunct, former
AISC-member Volunteer Struct-
ures, Inc. Within six months, all
of the engineers in the depart-
ment had resigned to open new
firms—all except Lindsey. “The
president of the company liked
me and became a father image to
me,” he reminisced. The compa-
ny president, Ted Allen, paid for
Lindsey's graduate studies and
Lindsey remained the company’s
chief engineer until 1967, when
he left to open his own firm.




C

IS52j0u,] 13015 40f aupmifos samduc?)

ONI 'SH[HLSDGNI_ Hq47rd

Lindsey immediately saw an
opportunity to make an economi-
cal fixed connection for a steel
building on a concrete founda-
tion.

That talent for innovation
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served Lindsey well on the = -
expansion of Nashville's 2 8 = o E'
Opryland Hotel last year. The S o
planned addition called for a :t§
172-ft.-long skylight supported -E:":;
on a very light-weight structural QRN
steel frame. The architect, Earl ;%3
Swensson of Earl Swensson ==

Associates in Nashville,
explained that he wanted a
romantic look that was light and
airy—and a low cost.

“Stan could accept all these
limitations,” said Swensson.
“*Many engineers set a very rigid
grid. Stan can sit with you in the
initial stage and blend his struc-
tural knowledge so that vou cre-
ate something with the architect.
That's rare. If the architect’s pro-
gram changes, he can adjust to
that.”

Lindsey's firm designed a vir-
tually invisible bracing system
utilizing very light rods inter-
spersed throughout the struc-
ture. “T'hey were very small and
integrated with other compo-
nents of the roof,” Lindsey
explained. To cut costs, he incor-
porated a modified version of
post-tensioning of steel by using
a truss in combination with
cables, which allowed very
long—and very light—spans.

Another area where Lindsey
has had an opportunity for inno-
vation is in seismic design.
Lindsey is a licensed engineer in
California and has written and
lectured extensively on the seis-
mic design of steel buildings,
And he has brought the use of
eccentrically braced frames—a
common design concept on the
west coast—to the midwest and
southeast, according to Kurt
Swensson.

i anpoyy Dunsepn-aield eyl

The 736,000-sq.-ft., 26-story
312 Elm Street Building in
Cincinnati features a combina-
tion of eccentrically braced, con-
centrically braced and rigid
moment resisting steel frames.
The framing system was selected
both to minimize costs—the inno-
vative framing concept cut 4%
from the project budget and five
weeks from the project schedule—
and maximize flexibility.
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“I just felt like I could do it
and was too dumb to know the
pitfalls,” he commented. “Ted
gave me the opportunity to pro-
duce and the inspiration to try to
succeed.”

Flexibility and Creativity

l PART OF LINDSEY'S SKILL IS HIS

ABILITY TO APPLY A CONCEPT in a
way that isn't obvious, though
his reasoning may be quite
b straightforward, explained
Joseph Yura, a professor of civil

Yyioq Jo uonewiquiod 1Saq ay) 10 ¥20|s JOg

engineering at the University of

Texas and a long-time friend.
One time, Yura recalls, he
showed Lindsey a research
drawing of how to connect steel

In a pioneering approach to
resisting wind loads, Lindsey
incorporated eccentrically braced
framing in the 26-story 312 Elm
Street Building in Cincinnati in

Cincinnati (see August 1992
MSC). The eccentric bracing was
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beams to concrete columns. By
rotating the diagram 90 degrees,
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used in conjunction with compos-

ite trusses to span from the core

of the building to the exterior of

the building. While composite .
trusses are used in Canada, they

are only infrequently used in the

U.S. even though they are very
efficient, according to Lindsey.

Supporting Change

IN ADDITION TO HIS DESIGN
WORK, Lindsey spends much time
and effort working with code and
specification bodies, and he cur-
rently is chairman of AISC’s
Task Committee on Loads,
Analysis and Systems where he
routinely champions Load and
Resistant Factor Design.

When LRFD was being devel-
oped in the late ‘70s, Lindsey
says he knew nothing about it.
But when AISC asked him to be
a member of the committee
drafting the Specification, he
agreed and tried to educate him-
The Opryland Hotel in Nashville features a giant, plant-filled atrium.  self about LRFD. “The more 1
read, the more convinced I was

w CONSOLIDATED SYSTEMS, INC.

MEMPHIS
P.O. BOX 181035

COLUMBIA
T D' P P.O. BOX 1756
J — - DeCR IVISlon COLUMBIA, SC 29202 MEMPHIS, TN 38181-1035
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Effective acoustical product achleving NRC of .95 to Flexible hanger system with load capacities up to
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Aesthetically pleasing exposed deck Retrofit abilities of all hanger systems
Provides large flat surface area in Inverted position. Superior UL fire resistance rating without sprayed
fireproofing
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that this was the only true way
to design steel structures
because it predicts the behavior
of the elements so well,” he said

Using LRFD can have cost
saving benefits as well. And,
some innovative techniques lend
themselves much more readily to
LRFD than to ASD, he
explained. For example, partially
restrained connections can't be
used with ASD because there's
no technique for doing it right
With ASD, Lindsey explained,
there's no real way to accurately
take advantage the inherent
stiffness of the frames

“There are people who say this
[ASD] has served them well for a
number of yvears and don’t see
any reason to change,” said
Lindsey. “I LRFD's

strongest supporter to the point

became

of being obnoxious

He began using the
Specification as soon as it was
published in 1986, starting with

the General Accident Insurance

building in Nashville—one of the
first buildings in the country to
be designed using LRFD. “The
industry is moving to accept
LRFD at a pace that could be
faster and I think AISC can
greatly help that pace of accep-
tance by saying that ‘by 19-some-
thing there will be no more ASD
Specification.™

Getting Involved

LOOKING FORWARD, LINDSEY
BELIEVES there will be
increased reliance on advanced
analytical technology that com-
bines analysis and design into
one computer program.
Anticipating these trends, his
company has produced its own
in-house software to integrate
design and drafting, and this
program was used on such pro-
jects as the Center for the Arts
The company also uses a number
of commercially available pro-
grams, “It's a way of harnessing
the power of the computer for

an

use in a structural engineering
office,” said Kurt Swensson

All of the engineers at
Lindsey’s company have comput-
er expertise, a qualification he
believes is indispensable in help-
ing to raise industry standards
From an engineer’s standpoint,
computer knowledge adds confi-
dence, said Yura. “The more con-
fidence vou have in your calcula-
tions, the less you rely on your
sense of the unknown. As a
result, you can be more innova-
tive and not rely so much on past
experience.”

Lindsey said he believes a
good engineer has an innate
instinet for structures. “Those
who have that ability should
help the profession by working
on codes, papers and helping to
educate young engineers.” In
addition to his work for AISC,
he's a member of the Building
Seismic Safety Council and the
AlSI Seismic Advisory
Committee. He also teaches

RISA-3D

For the last 5 years our RISA-2D program has
been setting the standard for 2 dimensional
structural analysis and design. MSA-2D is. in
fact, rated higher than most of the 3 dimen-
sional programs currently available! See the
Jan., '94 issue of Modern Steel Construction

We are pleased to announce that RISA-2D has
finally been surpassed!

Introducing RISA-3D, the new standard for
structural analysis and design software
Statics, dynamics, P-Delta effects, steel
design and many other features are incorpo-
rated into this powerful new program
RISA-30 provides a fast, intuitive problem
solving environment absolutely unmatched
by any other program

RISA

TECHNOLOGIES
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INSTANTAMEOUS
AISC CODE CHECK
For $75

ComStress program (Combined Stresses in Structural Steel Members)
complying with AISC 1989 Specifications (ASD), written specifically
for practicing structural engincers, has a databasc of all rolled steel
sections as displayed in the 9th Edition of the Manual of Steel
Construction. Non-standard scctions made of any material and of any
configuration can also be entered into the program. Once the numerical
values for X- and Y-moments, axial force and member length are
entered, ComStress performs an instantaneous check of the member
displaying Eqs HI-1. H1-2, H1-3 and H2-1 stress ratios for applicable
AISC 1989 Specification conditions. Also C(m). C(b). K(x). K(y).
M(1), M(2) and max KL/r can be entered into ComStress. At the
present time there 1s no other program on the IBM-PC market capable
ol such instantancous AISC Code Check of structural steel members

Request vour FREE ComStress demo-disketie by calling
EBBS Structural Enginecring Software
805-259-6902 or FAX your name/address lo: 805-255-7432
Please circle # 49

Your Source For High
Strength Weathering &

Abrasion Resistant Steel
T T e ————

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

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

LN S 7oKL

Central Steel
Service, Inc.

P.0. Box 326 * Pelham, AL 35124 + 205/664-2950 * Fax: 205/663-3391
Please circle # 65

1-800-868-6798

The 143-bed Jackson Regional
Hospital in Jackson, TN, was the
first hospital in the area
designed to resist seismic activi-
ty. In addition, the structure was
designed to accommodate a
future vertical expansion.

short courses at the Georgia
Institute of Technology and often
presents papers at national con-
ferences

“If you're going to be an engi-
neer, you have to understand the
codes and the best way to do it is
to write them yourself. You know
when the provisions are good or
not, and what will appear five
years from now,” he stated.

Right now Lindsey is still
thinking how to stay ahead of
the game. “The market is very
competitive and today people
want you lean and mean. If
vou're too flashy and ostenta-
tious, it set the wrong example.
People want things done for the
right dollar.” he said.

“You have to be thinking
about what vou are going to do
five years from now. That tech-
nology clock just keeps on ticking
and if you don’t ride the hands,
you will be left behind.”

Elizabeth Eilender is a free-
lance writer formerly based in
Evanston, IL,




=

New steel bridge proves that cost-effective
reasons are often the strongest.

When the lowa Department of
Transportation specified the new U.S
61/Peosta Channel Bridge, it needed
a matenal that met precise strength
budget and scheduling criteria. No
surpnses there

The solution it found should c
no surprise, either: ASTM A572
(USS EX-TEN 50) High Strength Low
Allo_\e Steel, With its relatively quick
fabrication and erection

other construction alternatives. \

21 Deat ou

overall length of 4200 feet and a
maximum span length of 258 feet, the
ASTM A572 Gr
10b, and the new bnage went up on
schedule, and within budget

ry Plate Mill has the

ime

50 was perfect for the

Group

Corporation
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OWNER
lowa Department of Transportation

DESIGNER

Alfred Benesch and Company
PRIME CONTRACTOR:
Shappert Engineering Company
FABRICATION

Trinity Industries, In

Structural Steel Division
Pitt-Des Moines, Inc

PDM Structural Group Division




SOMETIMES A CO

It's not every day that bridge building techniques are used to
expand a convention center. Yet, when the growth of Bartle Hall
Convention Center in Kansas City was hemmed in on three sides
by buildings and on the fourth by Interstate-670, there was but
one way to go: over the hichway.

Since this project broke new ground from an engineering
standpoint, the designers insisted on only the most tried and
true materials which they
could trust. Like strong,
economical Vulcraft steel
joists. There's no margin for
error when you're spanning
six lanes of traffic with 550
tons of 90" steel joists. Only

the engineering expertise

ot the world's Lll_&:n‘\[ steel

l’\.'. \.'({\ Taft ste L|'I JOUSTS

JOIST Company w l” \li. )

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

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

05100/ VUL and 05300/VUL. A\ Division of Nucor

PO Box 637, Bragham City, UT 84302, 801/734-9433; PO Box 100520 Florence, SC 29501,
SO3/662-0381; PO Box 169, Forr Payne, AL 35967, 205/845-24600; PO Box 186, Grapeland,
[X 75544, 409/687-4065; PO Box 59 Nodolk, NE 68702-0059, 402/644-8500; PO Box
1000, St. Joe, IN 46785, 219/337-5411

Arntutect-Engmeer: HNTB Cingr; Geneval Contractor: Wearson Gienerad Comractons, Inc;

Seeel Fabmicator: Hovens Steel, Inc; Stedd Bvecaoms Dkoory's Comsmacaen Co, b

CALLS FORTHE U

Bartle Hall Convention Center, Kansas
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STANDS F

By Kurt SWENSSoN, Pu.D., P.E.

It’s time for
engineers to
recognize LRFD’s
unique benefits
for composite
construction,
partially
restrained
connections,
eccentrically
braced frames,
seismic design,
renovation
projects and
international
competitiveness

OR

THE

FUTURE

A NEW PARADIGM
FOR STRUCTURAL
ENGINEERS

N OcToBER 6, 1986, ONE
MONTH AFTER THE RELEASE
OF THE Loap AND

RESISTANCE FACTOR DESIGN
SPECIFICATION, I began my pro-
fessional career in structural
engineering with Stanley D,
Lindsey and Associates Ltd.
(SDLAL). I am happy to say that
since that beginning, my career
has fared better then LRFD. But
the resistance to the LRFD spec-
ification, which is evident in the
design profession, is troubling.

One of my first assignments
with SDLAL was the design of
the General Accident Insurance
Office (GAI) in Nashville. Dr.
Lindsey wanted to try a new
structural system using partially
restrained connections, com-
bined with a design method
using second order frame analy-
sis as allowed by the LRFD
Specification. The two-story
structure was designed almost
completely by hand. Computer
programs were used to provide
the second order analysis, but all
the floor and framing members
were sized using hand calcula-
tions. This investment of time
has returned great dividends.

1.Tue GAI PrROJECT, as well
as our use of LRFD, has provid-
ed SDLAL with a great deal of
marketing and public relations
material.

2. THE OWNER AND ARCHITECT
were very pleased with the
resulting structural savings and
selected SDLAL for other pro-
jects.

3.Tue use or LRFD provided
me with a great training experi-
ence, and SDLAL with a better
engineer,

The GAI project was my first
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experience with LRFD; some say
it was the first project designed
and constructed using the LRFD
specification. The experience
showed me the power and ratio-
nality of the LRFD design proce-
dure, and I have utilized it suc-
cessfully for the design of several
projects over the past eight
years. As a practicing engineer, |
have experienced and under-
stand the frustrations in imple-
mentation of a new design proce-
dure. However, it is difficult to
understand the reluctance of the
United States design profession-
al to accept a design procedure
for steel which has been:

*used for concrete design for

more than 30 years,

*used for steel design in

Canada for 17 years,

® accepted by the majority of

other developed countries of

the world.

Why has SDLAL accepted
LRFD as a design procedure for
steel? SURVIVAL!

SDLAL obtains and keeps
clients by providing efficient,
economical structural solutions
to clients’ design problems. In
recent days, clients have pre-
sented more difficult design
problems — additions, renova-
tions, thin floor systems, compli-
cated geometries, complicated
loadings, and tight schedules.
The market has demanded more
economical structures to make a
project viable. In many cases the
standard structural steel sys-
tems available under ASD have
not provided the most efficient,
economical solution. New struc-
tural systems and analyses are
required to provide structural
steel systems which will compete
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in the present market. SDLAL
utilizes LRFD because it pro-
vides for new structural steel
solutions to our clients’ structur-
al engineering problems. D.E.
Allen of the National Research
Couneil in Ottawa, Canada stat-
ed at the 1990 ASCE Inter-
national Structures Conference
that the USD design method,
upon which LRFD is based,
“allows a wider scope of creative
solutions for making our struc-
tures safe and useful.” SDLAL
fully agrees.

Back to the Future

HE PROCESS BY WHICH PRO-

CEDURES OF SCIENTIFI(

'THOUGHT OR ANALYSES
evolve and change is discussed in
Discovering the Future The
Business of Paradigms written
in the mid-1980's by Joel A.
Barker. This process appears to
be similar across lines of disci-
pline and over generations.
Based on Barker's premise, a
look at the acceptance and
implementation of the Ultimate
Strength Design (USD) method
by the American Concrete
Institute in the 1950s and 1960s
may prove educational. An arti-
cle by renowned engineer George

HE FUTURE

Winter in the December 1982
Concrete International Magazine
entitled “Development of a
National Building Code for
Reinforced Concrete” describes
this shift to USD in ACI. Briefly,
the USD method was first intro-
duced into the ACI specification
in 1956 when the USD method
was allowed but no actual provi-
sions were given. In 1963, both
USD and Allowable Stress
Design (ASD) methods were pre-
sented on an equal basis. In
1971, the USD was fully devel-
oped and the ASD was specified
as an alternative with only one
page of text providing general
design provisions. Today the
ASD method is included as an
appendix in the specification.

Review of the article revealed
four topics which are relevant in
today’s discussion of the LRFD
specification:

1. Inadequacy of ASD — In
1956, the specification recog-
nized that near failure structural
materials do not behave elasti-
cally and that a reasonable cal-
culation of strength must
account for that inelasticity. Dr.
Winter continues that “...allow-
able stresses at design loads are
merely a crutch, What designers

Modern Steel Construction

IS NOW

The General Accident
[nsurance (Nashville Branch
Office) building was designed
using partially restrained con-
nections and LRFD. As a result,
considerable savings were
obtained—an analvsis showed
that steel framing costs were
reduced by 10%.

and owners want to know is the
actual strength and safety of
these structures.”

2. Explicit Discussion of
Structural Safety — When dis-
cussing the engineering commu-
nity’s acceptance of discrete safe-

ty provisions, Dr. Winter
observed that:
“Engineers were not

accustomed, and some still
are not accustomed, to
thinking explicitly of struc-
tural safety. Some authori-
ty prescribed allowable
stresses to them and as
long as these were
observed, the designer had
no reason to think in terms
of structural safety mar-
gins.”

This statement was made more

than 10 years ago and still rings

true today. In 1963, load and

August 1994 / 29




resistance factors were based on
engineering judgement, whatev-
er statistical evidence was avail-
able and were checked against
the well established ASD design
solutions. This is the same
process used to develop the
LRFD provisions, except the
developers of LRFD had more
statistical information.

3. Economy — Initially,
design professionals looked to
LRFD to produce significant
reduction in the cost of structur-
al steel structures through a
reduction in weight. While it is
true that savings in weight are
available, often they are reduced
by serviceability concerns and at
best are not as large as original-
ly hoped. It has been said that
the cost savings are not worth
the extra time required for
design. A similar situation
occurred with the introduction of
USD in concrete in 1963. “The
frequently greater economy of
USD, particularly for higher
strength concretes and steels
which just then came into wider
use, and for certain load combi-
nations, became only slowly
apparent.” The opportunities for
greater economy of LRFD are
just on the horizon. Higher
strength steels, composite sys-
tems, composite connections, PR
connections, and advanced
analyses will allow engineers to
account for the true capacity of
the steel frame and minimize
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structural costs.

4.Resistance by Design
Professionals — It seems the
USD version of the ACI specifi-
cation shared the same experi-
ence as the LRFD specification.
Acceptance of USD by the design
profession was very slow.

Some of the barriers to accep-
tance are the same as today:

*Replacement of design

tables, charts, reference mate-

rial, and now computer design
software;

* Concern over explicit treat-

ment of safety;

* Concern over time needed

for training.

It is interesting to note that in
1963 no mention was made of
the expense of retraining, which
has been an argument against
the LRFD. My experience was
that the great bulk of the LRFD
specification was straightfor-
ward, and that a little research
could explain the more obtuse
provisions. Today many engi-
neers coming out of school have
already been trained in the use
of LRFD.

When discussing a “grandfa-
ther” clause in the 1971 ACI
specification which allowed con-
tinued use of the ASD provision,
Winter was particularly pointed.

“What this does is to permit

designers or design offices

too lazy to change to contin-
ue in the old routine, It is
quite amazing and some-

There are a myriad of new
structural systems, including the
composite design pictured at left,
that fit better with LRFD
assumptions than with ASD
assumptions.

what discouraging to note
how many of them did.
Only the greater economy
of USD in specific, but fre-
quent situations...gradually
changed design habits.”
It appears that history is repeat-
ing itself. Designers will change
to the LRFD specification when
it is shown to provide greater
economy. The greater economy
will come through the specific
and frequent application of new
structural steel solutions made
available to designers by the
LRFD provisions.

Safety vs. Reliability

HE DISCUSSIONS SURROUND-
ING THE DEVELOPMENT AND
USE OF THE LRFD

SPECIFICATION utilize several
terms which need a clear defini-
tion:

®Limit State — The com-
mentary to the LRFD
Specification defines a limit
state as a “condition which rep-
resents the limit of structural
usefulness.” A limit state for a
structure could relate to many
different behaviors but generally
they can be related to service-
ability or strength,

* Reliability — Webster's
Seventh Collegiate Dictionary
defines this term as the “quality
or state of being reliable.” The
Dictionary goes on to say that
the adjective reliable is applied
to a “person or thing that can be




counted upon to do what is
u-\;n-i‘h-it X

* Reliability Index — This
term 18 described 1n Section A5.3
AISC

Basically,

of the Commentary on the
LRFD Specification.
the reliability index is the num-
ber of standard deviations from
the point of violation of a limit
state to the mean of the curve
representing the probable behav-
ior of the structure

* Safety Webster's Seventh
Collegiate Dictionary defines
this term as the
|||-|I1;{

safe from undergoing or

causing hurt, injury or loss.” The
Dictionary goes on to define the
adjective safe as “secure from

To the owner
safety of the

as 1ts resis-

threat of danger.”
and the public, the
structure is defined
tance to collapse or the limit

state associated with strength

* Factor of Safety — This
term is not defined in the AISC
ASD provisions; however, it is

commonly recognized
sure of the difference between
the anticipated result and the
result which would be unwanted

Neither the ASD nor the
LRFD specifications address the
serviceability limit
through guidelines or empirical
So the discussion of limit

as 4 mea-

states

rules.
states i1s necessarily restricted to
rth limit states. Thus,
based on the concerns of the pub-
lic, the strength limit state
which should be most important
in the specification is the ulti-
mate capacity of the structure
LRFD provides information
which allows the ex
determine both the resistance of
the structure to a specified load-
ing effect, and the probability
that a specified load effect will
exceed that resistance, i.e., the
specified limit state will be vio-
lated. The specified limit state in
LRFD is the ultimate strength of
the structure. The factor of safe-
ty ol the structure is represented
directly by the reliability index
which is a measure of the differ-
between the anticipated
result, the of the
structural behavior, and the
structural

streng

1g1neer Lo

ence
mean value

unwanted result

“condition of
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collapse.

The ASD method provides the
engineer information to deter-
mine the stresses which will be
imposed on a structure and limi-
tations for those stresses. The
specified limit state in ASD elas-
tic design is the onset of yield in
the structure. The factor of safe-
ty against exceeding the ulti-
mate strength of the structure is
based on a relationship between
the yield stress and the allow-
able stress. The relationship
between the ultimate capacity of
the structure and the yield stress
is not known, but has been set
based on experience and has
proven to be acceptable over
time.

As a structural engineer, the
question to be asked is, “What is
it I really want the specification
to do for me? Do I want a speci-
fication that allows me to tell the
owner, contractor, and public
with some reliability the actual
capacity of the structure, and its
ability to resist certain load
effects, or one that allows me to
design a “safe” structure based
on past experience, but limits me
to determining the onset of yield-
ing in the structure, with no idea
of the true capacity of the struc-
ture?”

Personally, the writer opts for
the former.

Paradigms

N THE BOOK MENTIONED EARLI-
IER‘ DISCOVERING THE FUTURE

— THE BUSINESS OF
Parapioms, Joel Barker discuss-
es the theory of paradigms at
length. In short, a paradigm is a
method or process of doing some-
thing. A shift in the paradigm is
a change in the method or
process used to solve the same
problems. For example, design-
ing steel using an Allowable
Stress Design method is a para-
digm, while making the change
to a Strength Design method is a
paradigm shift. Typically, a par-
adigm is not very efficient ini-
tially because it must be learned
and its use must be streamlined.
As its use spreads and becomes
familiar, the paradigm solves a

great deal of problems efficient-
ly. Then, as competition grows
and more difficult problems
arise, the original paradigm is
not as effective because some of
the original assumptions are too
limiting, or new equipment has
made the paradigm obsolete.
This represents the point at
which a paradigm shift must be
made.

Barker states that the best
time to shift paradigms is when
its use is just beginning to
spread. For a business to sur-
vive, it must anticipate the shift
in paradigms and take advan-
tage of them to gain an edge on
the competition.

One property of a paradigm
shift is the resistance to the
shift. Practitioners who are
invested in the present para-
digm, as we all are with ASD,
will continue with the present
procedure even after its benefits
diminish. As long as they can
still solve problems, they will
consider themselves successful
and the cost of change too high.
Many will continue in the old
way until there is no other choice
— when ASD is discontinued
and eliminated from the code
provisions. These are the ones
who will miss the benefits in
generation of new business
through marketing of a better
technology.

It should be pointed out that
discussion concerning the specifi-
cation, or criticism of certain pro-
visions in the specification is
healthy and leads to refinement.
This is a further property of a
paradigm as it comes into wider
application and is important in
the paradigm’s development.
Constructive criticism can help
refine and improve a paradigm,
while unfounded attacks can
destroy a beneficial paradigm.
Criticism, however, of a certain
provision or suggestions for
improvement which are fre-
quently published is different
from a rejection of the LRFD as
a design method. Design profes-
sionals who keep current with
engineering publications should
read all of the information con-
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cerning the new LRFD provi-
sions with a critical eye, and test
the arguments against what is in
the provisions before dismissing
the whole specification because
of a particular article or conver-
sation.

It's Time For A Change

HEN COMPARED TO THE
CONCRETE INDUSTRY AND
THE DESIGN PROFESSION

in other developed countries
which are in the expansion
phase of the USD paradigm, it
appears that the structural steel
design profession in the United
States of America is moving into
the final phase of the ASD para-
digm. Some evidence of this is:

1. The myriad of new sys-
tems for structural steel con-
struction which do not fit into
the ASD assumptions, such
as:

* Composite systems including
columns, joists, trusses, shear-
walls, and frames which have
been developed and utilized for
some time. Larry Giffis won the
1994 T.R Higgins award for his
work with these systems.

* Partially restrained connec-
tions, including composite con-
nections in frames typical of the
work done by Roberto Leon (the
1993 T.R. Higgins Award recipi-
ent), and composite connections
to provide continuity in beam
framing similar to the concepts
proposed by Neil Wexler and
others proposed by Sam
Easterling at the 1994 AISC
National Steel Construction
Conference in Pittsburgh.

* Composite parking garage
systems using steel beams and
precast decking presented at the
1993 AISC National Steel
Construction Conference.

* Eccentrically braced frames
which were developed by Dr.
Egor Popov, are used extensively
in seismic areas, and were
applied in the east for wind
resistance by Stan Lindsey.

* The new ATLSS (Advanced
Technology for Large Structural
Systems) connections which are
being developed at Lehigh and
were presented at the 1993 AISC




National Steel Construction
Conference. This totally new
technology may prove to save
significant structural erection
time and, thus, construction dol-
lars

2.Canadians and Euro-
peans as well as others have
used USD for some time.

The Canadian Institute of
Steel Construction has been
using a USD specification for
structural steel design of build-
ings since the 1970s. Review of
this specification shows that the
load and resistance factors are
similar to those used in the U.S.
LRFD. Whether we like it or not,
the U.S. structural engineering
community will soon be compet
INg 1N an international market
place, and ASD will not provide
a competitive edge against engi
neers who have been using USD
for vears

3.8Seismic provisions in the
new codes provide loadings in
the form of ultimate loads.

The 1994 edition of the
Standard Building Code, as well
as other model codes, have
adopted the provisions of the
National Earthquake Hazard
Reduction Program which speci-
fv seismic forces as ultimate, not
service loads. Extra design steps
are required to scale back the
loads for using ASD procedures.
Looking into the future, we could
see the same procedure occur
with wind and snow loads. These
ultimate loadings are not com-
patible with ASD

4. New analysis procedures
for frames are available
which make the ASD method
obsolele

As technological advances per-
mit more heavily loaded columns
because of high strength materi-
als and more sophisticated
analysis, the need for an
accounting of secondary moment
magnification and leaning col-
umn effects has become appar-
ent even in ASD provisions as
stated in section B4 of the ninth
edition. New procedures have
been and continue to be devel-
oped for analysis and design of
frames in one step with no check
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As new steel sys-
tems are developed,
most of them are

designed to take
advantage of the
LRFD Specification,
Shown at right is a
detail for a compos-
ite parking garage
system, which was
presented at the

1993 National Steel
Construction
Conference.

for stresses or K-factors. The
computation capacity of the com-
puters of today and the future
allows for full 3-D analysis,
including dynamic effects and
secondary moment magnifica-
tion. These powerful analyses
allow for direct design of mem-
bers without moment magnifiers
and reduce design time.

5. The increasing magni-
tude of renovation and addi-
tion related construction.

With the building boom
apparently behind us in the
United States, it is apparent
that a large percentage of the
design market is already and
will continue to be in the renova-
tion and structural addition
area, As witnessed by several
engineers in published articles,
application of LRFD in renova-
tion work leads to greater struc-
tural economies. Because
replacement or strengthening
costs are so high, the ability to
take advantage of the entire
strength of an existing structure
may make an otherwise unfeasi-
ble project viable. Further, engi-
neers working in the area of
assessing structural capacity,
especially for existing buildings
to be upgraded to meet higher
seismic requirements, are con-
sidering utilizing the strength
factors as a way to account for
the age or condition of an exist-

ing structure,

6. Several groups are devel-
oping unified specification
that address all structural
malerials with one set of load
factors.

A unified specification in the
United States would be the one
change that would make engi-
neering design a more reason-
able and profitable profession. A
USD version of masonry design
is now available and a USD ver-
sion of timber design is in devel-
opment, Without an acceptance
of LRFD, a unified specification
will never happen.

The evidence is hard to refute;
LRFD will be the only structural
steel specification in the foresee-
able future. The time for a wide
acceptance of the LRFD specifi-
cation by the design profession is
now. For the only viable reason -
survival of your business. As
with any paradigm shift, the
benefits of the change may not
be clear, and it seems that the
old ASD is working just fine, but
this is the time to begin the
change. Once your firm begins
to use the LRFD specification,
market the fact that your firm is
on the cutting edge of technology
and can provide the client the
best structural solution to his
problems. This will attract
clients and that is the advantage
to the paradigm shift.
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Just Do It

RFD AS A DESIGN CONCEPT
HAS BEEN AVAILABLE to the

engineering profession
since 1978. It was placed in a
specification format eight years
later in 1986 and was revised in
1993. The USD method and the
use of probabilities in structural
design has been an accepted
practice for more than 30 years.
The LRFD specification has been
developed by researchers, educa-
tors, fabricators, and design
practitioners through consensus
over the past 15 years. LRFD is
a proven and safe design proce-
dure.

As professionals, it is our
obligation to stay abreast of the
latest technologies and provide
the best product for our client.
Further, as you use the LRFD
Specification, your comments
and input are needed to make
this a more workable and effec-
tive document. One letter to the
editor recently complained that
the LRFD was the result of the
“academic elite that monopolize
the policy making boards.”
While this could not be farther
from the truth since many board
members are practicing engi-
neers and steel fabricators, con-
structive input from more prac-
ticing engineers is needed. Use
your experience with LRFD to
make the document better.

While large structural con-
struction cost savings may not be
apparent now, as with the ACI
code 30 years ago, new structur-
al steel systems are ready to be
applied using LRFD or are just
on the horizon. Clients will be
asking you to provide them the
savings and architectural flexi-
bility these systems afford.
Whatever the cost to learn the
LRFD specification, it is better
to learn now, and take advan-
tage of the paradigm shift. Use
the LRFD Specification to gain a
competitive edge.

Kurt Swensson, Ph.D., P.E., is
a project manager with Stanley
D. Lindsey and Associates, Ltd.
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Why

To order the two-
volume 2nd Edition
LRFD Manual of
Steel Construetion
(only $99 for AISC
members, $132 for
non-members, plus

shipping), call
312/670-24.00.

STEEL

should I buy the n
LRFD Manual of Steel Construction?
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* LRED & THE AISC recommended method of
structural steel design!

* Since LRED direetly aceounts lor the mosi
variable uspect of steel design—loads—it offers
the: most uniform reliability of any steel design
method.

* LRFI) increases an engineer’s international
competitiveness—almost every other
industrialized country has adopied limit state
design.

* In most structures, LRED s more economical.

* The 20d Ediion Manual combines and
updates four previous AISC publications into a
single two-volume set.

* It will e easier to l’ir-'l'll_\ compare LRID
Steseel “r'-i,'_flln with conerete !ll‘.\lgll.- bevcanse the
next ACHATH Specilication is expected 1o
mcorporate the ASCE 7 load factors as an
alternative

* The 2nd Edition includes the AISC Sesmie
Provisions. And, NEHRP s, SBCCES and BOCA S

seismic provisions are based on LRID
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* The Znd Edition is a complete improvement
over any previous AISC Manual=ASD or LRFD.
1t offers tremendously expanded coverage of
vonnections and fuctored uniform load ables,
s well ws coverage of frame stubility and
leaning columus, loor deflections and
vibrations. and single angle struts,

* The Znd Edition includes o 45-page
introduction, Essentials of LRED, that mokes it
casy lor engineer’s o upgrade to LREE.

* Extensive editorial chianges make this the
casiest-toruse Manual in AISC's history.

* All design problems are complete solutions —
uot just sample caleulations for a few limit

stales.

* The Znd Edition incorporates all of the latest
steel rescarch, ineluding Astaneh’s shear tab
work wnd Thornion’s Unilorm Foree Method
lor bracing connections and new approach to

tee connechon design

* Ae professionals, it s umbent upon
eogrineers (o utilize the besi. most advanced
design method avarlable—LRED.
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A new main entrance fora
community college created a
gathering space with the feel

of an outdoor courtyard
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S FOUR-YEAR COLLEGE COSTS

SOAR, MORE AND MORE 8TU-

DENTS are turning to com-
munity colleges. Adding to the
congestion, an increasing num-
ber of older students are return-
ing to school. As a result, many
of these institutions, including
Austin Community College in
Austin, MN, are finding them-
selves squeezed for space.

When Austin decided on their
first expansion in 24 years, the
administration opted to look at
the big picture. Rather than sim-
ply adding a new building, the
$7.4 million project would
include 36,000 sq. ft. of new con-

struction and 133,000 sq. ft. of

renovation. The renovation
included updating life safety,
mechanical and handicap access
systems, as well as moving the

administrative
offices into the old
library and moving
the nursing class-
rooms into the old
administrative
space. The library,
along with a book-
store and computer
classroom space was
accommodated in the

new construction.
But along with
adding space and

reconfiguring the
campus, the project
also involved creating a new
identity for the campus.

“We sent a questionnaire Lo
both students and faculty to find
out what they thought was need-
ed in the expansion project,”
explained Gary F. Milne Rojek,

7 b

A series of off-center trusses
form a canopy over Austin
Community College’s Main
Street. The trusses are supported
on a steel “knuckle” resting on a
steel girder spanning over six
Lally columns. At the end of the
corridor is the larger Town
Square.
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The shaded area in the dia
gram at left represents the exist

ing building

R.A., project architect/designer
for TSP Architects and
Engineers in Minneapolis
“Almost every one said there was
‘no front door'—that we needed a

main entrance that would orient
students and faculty to where
they were.”

The problem was the facility
began its life as a secondary

school and several buildings had
been added in a hodge-podge
fashion during the 1960s. Adding
to the confusion was the design
of the existing buildings—mini-
malist modern with boxy mason-
ry buildings. Students and even
long-term faculty often had to
think carefully about where they
were on l'il“l[)“?"\ il“li W h&it was
the best route to where they
wWere going.

The solution was to create a

STRUCTURAL SOFTWARE CU.

offers a full line of computer programs
specifically for the steel fabrication
industry. Wouldn't you like to realize the
benefits that our existing 400 customers
have been enjoying over the past 10 years?

New Automated
Drawing Log

ITracks drawings,
revisions, and
transmittals

Only $299"

Ask for a free
demo disk

SSC’s integrated family of computer
programs includes:  Estimating

Production Control
£ é Z 5 Inventory
Purchase Orders

STRUCTURAL SOFTWARE CO.

SOFTWARE FOR THE STEEL INDUSTRY Combinlng
P.0. Box 19220, Roanoke, VA 24019

(703)362-9118 Automated Beam & Column Detailing

(800)776-9118 Call for a FREE demo disk!

Please circle # 42
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new main entrance/atrium corri-
dor between the new library and
the old library, which was con-
verted to administration space.

New Construction

THE NEW LIBRARY IS A TWO-
STORY RECTANGULAR BUILDING fea-
turing both concrete block bear-
ing walls and selected areas of
exposed steel. For example, a
two-story study area features 8-
in.-diameter prefabricated Lally
columns with continuous 12-in.-
deep wide flange beams support-
ing 8-in. hollow-core precast con-
crete plank roof deck.

While the rear of the south
side of the new building, where
the bookstore is located, was
built almost against the existing
building, the front of the south
side of the new library is sepa-
rated to form an atrium. Then,
in the center of the south wall,
the new building is further
recessed and a square center
court is created

The photo above, along with the two photos on the following pages
show closeups of the connections for the tube trusses that support the

steel deck roofing

WHEN YOU BUY ST. LOUIS,
YOU BUY AMERICAN!

AND YOU GET: » FULL TRACEABILITY
* LOTCONTROL
* CERTIFICATIONS

Registered Head Markings on all Products from 2" —3" diameter include:
structural and machine bolts:
— —r—y .\\\ ‘
/ ms\‘l I({?'_'a;{zs_ 1 | |
\¢ / AN
\ = 5 el COUNTERSUNK
A-325 A-325
Type 1 Type 3 | | Vo,
S (/ s ) / L \ SQUARE BUTTON
e \V MACHINE HEAD
A-307-A A-449 A-307-B

ST. LOUIS SCREW & BOLT COMPANY

ogw 6900 N. Broadway * St. Louis, MO 63147 ¢
[EF” o | (314) 389-7500 * 1-800-237-7059 » Fax (314) 389-7510 @

NS T ITUTE
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AT MAX WEISS.
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FORMING
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MACHINING
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CONTRACTORS
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IRREGULAR CLIRVES
VERTICAL OFFSETS
ELLIPTICAL SHAPES
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\

TANGENT:

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, MY3 for
asolution. TAKE IT TO THE MAX.

MAX WEISS CO, INC.
8625 W Brodiey Road

Milwoukea, W1 53224 USA
Telapt 414-3566-8220
MAX FAX 41 15-4698
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“We get about 20 days of real-
ly nice weather here per year,”
said Milne Rojek. “And indoor
spaces of any style or grace are
few and far in between. The idea
was to create an indoor space

that would recall the concept of

an outdoor space.” Randy L.
Moe, AIA, project manager/
designer echoed that idea. “We
tried to contrast the heavy
masonry of the surrounding
building with a more ephemeral
structure to create an inside/out

space. You get the feeling of

being outdoors without the prob-
lems created by weather.”

That desire for a light and
airy structure led the designers
to structural steel.

However, because the two
structures varied in height, a
conventional barrel vault truss
system was rejected for framing
across the new collonade, which
the campus named “Main
Street.” The old building is a sin-
gle floor with a high roof, rough-
ly one-and-a-half stories in
height. The new structure is two
floors, but because of the need to
accommodate modern mechani-
cal equipment, is much taller
than its older neighbor.

The project’s designers decid-
ed to capitalize on this height
differential both to bring natural
light into the space and to create
a more dramatic space. “The
height differential created auto-

August 1994

matically created an asymmetri-
cal space. We decided it was only
natural to use an asymmetrical
truss to frame the roof,” Milne
Rojek explained.

Structural System

THE VAULTED ROOF 18 SUPPORT-
ED ON A TUBE TRUSS THAT CON-
NECTS to a single row of 8 -in.-
diameter Lally columns with
continuous W16 x 26 steel beams
to support roof trusses. But
instead of placing the row of
columns in the center of the
truss, it is offset next to the
lower building and then tied into
that building for lateral support.
Roof trusses consist of WT 6 x 13
top chord with 3-in. x 3-in. x ¥/ -
in. tube steel diagonal members
welded to asymmetrical “knuck-
fabricated from '/ -in. and
/ -in. steel plate. At each end of
each truss is a 4-in. x 4-in. x '/ -
in. tube steel column. Lateral
bracing is supplied by 1'/,-in. x
'/ -in. steel strap X bracing
between trusses on the beam
line and '/ -in.-diameter rod X
bracing at the ends of each truss
between the 4-in. x 4-in. steel
columns. Each 8 -in.-diameter
prefabricated column is braced
back to the wall of the existing
building with a W6 x 9 steel
beam. The roof deck is 1/ -in.
acoustic metal deck. ;

Between the roof and the
lower building is a row of large

les”




clerestory windows, with smaller
windows on the opposite side.
The roof overhangs the windows,
allowing the low winter sun to
provide heat and light, while
only allowing ambient light from
the high summer sun.

A similar framing system is
used for the open square area at
the end of the atrium. Called
“Town Square,” it has an
exposed metal roof supported by
four 24-in.-diameter concrete
columns. Extending radially
from the top of each column is a
network of 3-in. x 4-in. x Y/ -in.
diagonal tube steel “tree branch-
es,” which support a 12-in. x 8-
in. X '/ -in, tube steel grid with a
1'/ -in. acoustic metal deck roof.

Because of the nature of the
framing, the bulk of the fabrica-
tion and erection work was per-
formed in the field. The tube
steel grid members were welded
together, based on field measure-

ments of the space, on the roof of

the adjacent new bookstore.
After the grid was assembled,
temporary steel columns were

set directly adjacent to each of

the four permanent columns to
support the grid during erection
of the diagonal “branches.” The
grid was then lifted by crane, as
a single unit, leveled, and
attached to the temporary
columns and the four small cor-
ner columns. Finally, each of the
48 diagonal “tree branches” were

placed, one at a time. The pinned
top connection was welded to the
grid in the appropriate location
and after mitering and cutting
the 4-in. x 3-in. tube members to
length, they were swung into
place and welded to a small ver-
tical fin at the top of the perma-
nent columns,

“The whole essence of the new

addition is an investigation of

the difference between outside
and inside,” Milne Rojek said.
Spaces were carefully layered to
bring light deep into the build-
ing. “But the layering goes
beyond just lighting,” Moe
stressed. The corridor is the
most public area, and it offers
the most natural light. As you go
further into the building—away
from the corridor—the spaces
become more private. In the
library, for example, you move
from the periodical area, to the
book stacks, to study spaces, and
finally to private offices.

The materials for the project
also were selected to add to the
inside/outside nature of the pro-
ject. “We set up a contrast
between the heavy masonry and
the light steel,” Moe said. “That
dichotomy helped to create the
feel of inside and outside.”

And finally, the public, out-
door nature of the new corridor
is enhanced by a series of bench-
es along one wall on both the
first and second level.

NEW SPECS
AND LOAD
TABLES FOR
STEEL JOISTS
AND GIRDERS
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Iﬁ' Joist Girders
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40TH EDITION
INCLUDES METRIC
AND STANDARD UNITS

* Includes specs and load table
on the all-new KCS Joist, an
extension of the K-Series Joist
KCS Joists are useful in
designing for concentrated loads
and other non-uniform loads

* Covers new K and LH Series
erection stability requirements
derived from over two years of
study and field research by the
Institute

* Fire resistance portion has been
updated and revised.

* Also included is a one-page
method for converting load tables
for LRFD design

ORDER TODAY!

Just $20.00 per copy in the U.S. and
its possessions (payment includes

first class postage and handling and
must accompany order)

$30.00 (U.S. currency) for
international shipments

Number of Copies
Total enclosed

Name
Firm
Address
City

Slate P

Send lo

Managing Director

Steel Joist Institute

Modemn Steel Const  Div. A-1
1205 48th Avenue North
Myrtle Beach, SC 29577
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FUNCTION COMBINED
WITH FORM

The roof shape for a new educational
resource center was dictated by both a
need to complement neighboring
buildings and a requirement for
satisfactory acoustics
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By Eliot W. Goldstein, AIA,
and Michael DeBiasse, AIA

. HEN THE CHicaco CoLL-
EGE OF OSTEOPATHIC
MEDICINE DECIDED TO

EXPAND its Downers Grove, IL,
campus to create a new 32,000-
sq.-ft. Educational Resource
Center for the School of
Pharmacy, it faced a major chal-
lenge: How to respect the sculp-
tural forms of the existing cam-
pus while keeping a lid on
construction costs.

The site for the expansion was
a gently rolling lawn adjacent to
two dramatic cast-in-place con-
crete shell structures housing a
gymnasium and a swimming
hall. The sculptural qualities of
these existing buildings was
most pronounced at their roofs.
The domed roof of the gym was
supported by four massive abut-
ments, while the roof of the nata-
torium consisted of a series of
parallel barrel vaults. Both
buildings were the equivalent of
three stories in height, though
each contained only two floors.
Their facades consisted of bat-
tered exposed-aggregate concrete
and the ground floor walls fea-
tured brick-veneer without win-
dows for the first floor and
glazed curtainwall clerestories
above.

In response to our client's
mandate that the new building
respect the architectural prece-
dents immediately surrounding
it, we chose to reinterpret the
barrel-vaulted forms of the con-
crete-framed swimming hall.

Lecture Rooms

Dictate Design
THE NEW CONSTRUCTION IS8
POSITIONED so0 as to define the
south edge on an incomplete
“quadrangle” bounded on the
west by the two athletic build-
ings, on the north by the
College's administration build-
ing/library, and on the east by
the student center. Its overall
height was set to approximate
that of each of its three-story
neighbors, and its exterior mate-
rials were selected to echo those

W12 (rolied to radius)

26 ft., 6% -in. radius

typical of the entire campus,
including the use of large, non-
structural precast arches.

A principal factor in the
design was the need to house two
separate, pie-shaped, 175-seat
lecture rooms, plus 26 faculty
offices, two conference rooms and
six 800-sq.-ft. research/teaching
labs plus several smaller special-
purpose labs, While designing
rectangular lecture rooms would
have been simpler, the faculty
preferred pie-shaped rooms for
their superior site lines, which
was further enhanced through
tiered seating in the two-story-
high rooms. In addition, the
design required that both lecture
rooms were immediately accessi-
ble from the main lobby. These
requirements essentially dictat-
ed that the shape of the building
be a half circle—two pie wedges
with a central corridor in
between.

Because the activities planned
for the lecture rooms did not
require windows, it was deter-

mined that the best way to relate
the facades of the new buildings
to the neighboring structures
was to locate the lecture rooms
on the first floor. This left the
top level for the laboratories and,
fortunately, the floor area
required for the six labs was
nearly identical to that of the
two lecture rooms below them.
One problem, however, was how
to design functional labs in the
30-degree pie-shaped spaces cre-
ated from dividing a half-circular
building design into six equally
sized rooms.

Early on, we decided that each
lab should be fed from a circum-
ferential corridor, and that it
should have a faceted, rather
than a curved, exterior wall,
Simultaneously, we found that
the most efficient way of satisfy-
ing the egress requirements
applicable to the lecture rooms
was to divide each of them into
three nearly identical seating
area with four radiating aisles,
We faceted the back walls of the
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lecture rooms in sync with their
seating areas, which also was in
sync with the laboratories above

This design also lent itself to
the creation of a distinet exterior
that complemented the sur
the
existing buildings, a geometric
distinction between the exterior
walls of the ground floor and
those of the top floor
achieved by battering the former

rounding structures. In

was

ust 1994
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In the new
was

but the latter
building, a similar effect
achieved by curving the exterior
wall of the ground floor, but
faceting the exterior wall of the
top floor

not

Roof Design

JEW B JING TO RELATE TH}
\RCHES of the neighboring swim-
ming hall, the semi-circular plan

of the new building did not lend
itself to a single barrel vault;
instead each lab would have its

own barrel vault, with each roof

h;nmy_: a 10-degree ~||r||r- at it
extends from the perimeter to

the center of the building. We

considered a number of ways of

framing such a system, including
using steel trusses that became
proportionately smaller as they
approached the center of the cur
vature or of using arched glue-
laminated beams.

However, upon further exami-
nation we determined that the
shape we were looking for was
actually a cylindrical section
While a barrel vault results from
slicing a hollow cvlinder parallel
to its longitudinal axis, what we
needed was a slice not quite par-
allel to the longitudinal axis. The
resulting shape would describe
an elliptical profile on the cut-
ting plane. Since a cylinder has a
constant radius, we would be
able to describe this shape fairly




easily, and would be able to con-
struct it in just about any mater-
1al

Once the shape of the roof
form was determined, the deci-
gsion of what material to use
moved beyond pure aesthetics
and into a question of function.
Since the roof form would be so
visually dramatic, it was decided
that the structure should be left
exposed on the inside. Therefore,
it was essential that the finished
ceiling be free of acoustic focus-
ing (a common problem with
reflective concave surfaces) and
be highly sound absorptive

Since concrete and masonry roof
decks have problems with both of

these requirements, the obvious
solution was to use an acoustic
steel deck. Deck supplier was
AlSC-associate member
Consolidated Systems, Inc

The vaults are framed with
12-in. wide flange members
rolled to a radius. However,
since it was clear that the ellipti-
cal edges of each vault's intersec-
tion with the roof plane did not
coincide with the straight edges
of the supporting girders, an
intermediate zone needed to be
created between the trapezoidal
area described by each labs pri-
mary framing and the elliptical
area described by its secondary
vault framing. This actually
proved to be beneficial, though,
since this zone was utilized for
running ductwork, power, sprin-
kler piping and laboratory ser-

vices. The minimum depth of

each zone, therefore, was set to

the accommodate the depth of

each laboratory’s upper cabinets

The ribs of the vaults have a
constant radius, but varving arc
and chord lengths, and the mem
bers are tilted to the same

degree as the barrel vaults of

which they are part. Horizontal
stubs at their ends span the gap
of varying sizes between the
elliptical edge of the vault and
the trapezoidal primary framing
Structural engineer on the pro-
ject was Barry A. Goldberg &
Co., Skokie, IL. Design and
analysis was performed using
Intrasoft’s (formerly SAI) Plane

COMPUTER DETAILING

Ask Those Who’ve
Been There

1-800-456-7875
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Steel Bridge Girder

Design and Analysis

Integrated Grid Analysis & Girder Design |
in English or Metric on your PC

* Complex grid and roadway geomelries, plate and box girders, rolled shapes

® [nfluence surface (grid) or influence line approach (gnd or line girder)

* Powerful nonprismatic girder optimization processing (curved and straight)

e 1992 AASHTO Spec. w/ 1993 interims & 1993 Curved Girder Guide Spec
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Available by lease or license
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FLOORVIB

an exper system for

FLOOR VIBRATION ANALYSIS

Developed by
Thomas M. Murray, Phd, PE
Souhail Elhouar, Phd

*PC-Based. On line expert advice
*Joist, beam or built-up member framing

*Choose from six tolerance including one for
rhythmic activities.

*Complete user's manual with examples and
tutorial

*Far exceeds the capability of other floor
vibration software

To order send P.O., check, or credit card info.
for $250 plus $10 S&H to:
Structural Engineers, Inc
537 Wisteria Drive
Radford, VA 24141
Fax 703-639-0713
Voice T03-731-3330

Name:
Company
Address

Phone
Credit Card
No

Mastercard
Expiration ——

Visa

Please circle # 78
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and COMPBM programs.

The vaults are supported on
wide flange columns and primar-
ily utilize simple connections,
though some Type 2 moment
connections were used to resist
wind loads. Construction manag-
er on the project was Turner
Construction Co.'s Chicago office
and fabricator was AISC-mem-
ber Zalk Josephs Fabricators.
Acoustician on the project was
Yerges Acoustics, Downers
Grove, and site engineer was
Bollinger, Lach & Associates,
Inec., Oak Brook, IL.

Easy Orientation

ACHING LABORATORIT FROM THI
FOUR RESEARCH we decided
to give each of the former a lin-

ear skylight along the ecrown of

its vault. Shallow steel channels
were run longitudinally to sup-
port the skylight's edges. To con-
serve energy, insulated translu-
cent fiberglass panel-type units
were chosen. It turned out, by
pure coincidence, that the slight
tilt of the long axis of the barrel
vault was just enough to satisfy
the minimum slope requirement
of the skylight. Thus, we were
able to avoid more elaborate
and expensive—skylight configu-
rations such as vaults or gables
Whereas the overhangs of the
swimming hall’s concrete vaults
project from their respective

facades, we decided to create our

overhangs by having the face of

each precast arch follow the true

curvature of the lower portion of

the building's facade, while the
curtain wall immediately below

followed the straight segments of

the faceted laboratory floor plan.
Therefore, the overhang is
largest where the curtain wall is
the tallest—at the mid-span of
each arch. The precast arches
span about 30 ft. and are tied
back to the steel structure not
only to carry vertical loads but to
prevent overturning from their
eccentricity, Their color and tex-
ture match the cast-in-place con-
crete of the swimming hall.

The exposed underside of each
vault is painted bright white.
Along the curved elliptical fas-
cias are regularly spaced HID
up-lighting fixtures that use the
acoustic metal deck ceiling as a
reflector. Although they produce
remarkably uniform illumination
of the lab benching, the large
windows assure enough natural
illumination that the lights are
rarely needed during the day.

Eliot W. Goldstein, AIA. was
the partner in charge of design
and Michael DeBiasse, AIA, was
the project manager for The
Goldstein Partnership, an archi
tectural f.H‘.*H located in West
Orange, N.J.
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Bar Codes Track
Fabricated Steel

A new system is being used by a Louisiana fabricator to
track steel from fabrication through erection

By C.F. Dahlberg, Jr., and
Wallace Sevin, Jr.

ITH THE LATEST BUSINESS
RESURGENCE IN NEW
ORLEANS, the developer

required an outrageously tight
fast track schedule for a new
manufacturing plant. During one
of the many project meetings in
the owner's Houston office as
construction got underway, he
wanted an update of steel ship-
ments to the project’s galvanizer.
Rather than picking up a phone
and calling the fabricator in
Baton Rouge, LA, the
Manhattan-based general con-
tractor flipped open his laptop
computer, dialed up a central
database located in Mandeville,
LA, and had immediate access to
the location of every piece of
steel required for the project—
whether it was at the fabricator,
galvanizer or already on-site.

The central database is part of
the SCATS (Standard Commod-
ity Accounting and Tracking
System) bar code tracking sys-
tem with which some fabricators
are just beginning to work—
though none to the degree men-
tioned in the above scenario.

About a year ago, AISC-mem-
ber SS&S Fabricators in Baton
Rouge, LA, and St. Mary
Galvanizing in Morgan City, LA,
began the joint use of SCATS
and it has now been used on sev-
eral large jobs since then. The
program was designed by
Technical Management Systems,
Inc., of Mandeville, LA, a com-
puter programming firm special-
izing in bar codes, in coordina-
tion with SS&S and St. Mary
Galvanizing.

Much of the last year was
spent debugging the program,
but it is now running smoothly.
Every piece of steel fabricated by
SS&S and shipped to St. Mary
Galvanizing is bar coded and
those bar codes are used to track
the steel during both the fabrica-
tion and galvanizing processes.
When SS&S also acts as the
erector, the bar codes also are
used to track the steel through-
out the erection process.

How It Works

SCATS BEGINS WITH THE FABRI-
CATOR COMPLETING DATA FORMS
with details about the project
team—fabricator, galvanizer or
paint contractor, erector, struc-
tural engineer, owners represen-
tative, etc. This is an important
first step because each project
member is assigned a password,
which is required to access any
project information in the cen-
tral database.

SS&S uses Paradox computer
software, a popular off-the-shelf
program, to create a data base of
all the piece numbers and their
descriptions for each fabrication
job. At the end of each day, a
microcomputer, working with
the ASCII file from the Paradox
data base, runs the SCATS pro-
gram and two sets of labels are
produced for the pieces to be cut
in the fabricating shop the next
day. One set of labels goes with
the next day’s cut list into the
shop and, as each piece of steel is
cut for the first time and its
piece number is written on it
with a welding rod, the related
bar code label is affixed to the
piece. From this point all the
way through erection, that bar

code will be used to identify that
piece of steel.

In addition to the piece num-
ber, the label has a human read-
able translation that shows the
names of the fabricator, galva-
nizer and erector, and a descrip-
tion of the piece, including its
weigh, job number, and other
information such as the lay down
area.

After fabrication, the piece is
inspected and the label is
scanned by the inspector to indi-
cate acceptance of the work.

When the material is loaded
on a truck for dispatch to the
coating contractor or for the job
site, the material is again
scanned. One immediate advan-
tage of the system is that the
hand held scanners can accumus-
late the tonnage loaded on each
truck to avoid overweight condi-
tions. Also, a paper report of all
the pieces on that truck is gener-
ated.

At the end of each day, the
scanners are placed in a recharg-
ing dock that also serves to
upload the information into a
local data base. During the
night, the local computer auto-
matically dials the central com-
puter in Mandeville and uploads
the information to a central
database from which anyone
with the correct password can
obtain status information.

When the truck arrives at the
coating contractor or the job site,
the pieces are scanned as they
are unloaded. When the informa-
tion is uploaded to the central
database, any discrepancies
between the shipping and receiv-
ing list are automatically noted
and an error report is produced.
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While at the painting or fire-
proofing contractor, the material

has to be unlabeled for the brief

time it is being processed and
then relabeled with the duplicate
set of labels that were sent along
with the fabricator’s paperwork.
Currently, while the label is
readily stripped, the contractor
must use a grinder to remove
any glue residue. Technical
Management Systems is devel-
oping a label that doesn’t leave a

glue residue, and this new label
should be available soon.

As the material is loaded for
shipment to the job site, they are
again scanned, and the scanner
prompts the loading crew for
pieces that are not vet loaded
and provides error messages
when needed. That information
is then uploaded to the central
database, and the erection crew
receives shipping information.

The cycle repeats at the con-

geta
monster

Rich-Con can do it. With our new Boldrini
shape roll we can shape up monsters like
24" wide flange beams, 8" x 8" x 1" angles or
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oL it Im“ ik 3" x 8" fiat bars “the hard way’
Beam AT x76h M — T x5T ikt For precision sawing and plate shearing, computer-
Angle/Ten 1:: 15 ;‘m = :‘ XWX :. aided design assistance or computer-driven multi-
'rm M"""’m ;. apr e . "‘ua torch gas and plasma burning capability, count on
Square l“s" - Wm Rich-Con for first-class, first-siep processing
e o c',’;.“‘ A steel service center with a complete inveniory of
heavy carbon products, Rich-Con is dedicated 1o

outstanding customer service, With a computerized

inventory and order-entry system and our own fleet

of trucks. Rich-Con can do it

Kansas City's oldest business. Rich-Con was

serving the Midwest before the Civil War. But our

ass C e e commitment’s nol to the pasl. it's to the Future

We're working hard to serve you better
1087 into the new century...and beyond

RICH-CON
candoit.

Leaders in heavy carbon steel for
industry and construction since 1857

ls:l]lumlCcMmsml Joplin Division
|| i, M
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struction site, with the erection
crew scanning s the material as
they receive it so any discrepan-
cies can be easily discovered.

Benefits And Costs

THE PRINCIPAL BENEFIT FROM
THE USE OoF SCATS has been
greatly increased accuracy
regarding the status and where-
abouts of each piece of steel in a
complicated job, which may have
thousands of pieces. In addition
to smoother shipping schedules,
since pieces can be easily locat-
ed, change orders are more easi-
ly accommodated—and without
expensive duplications.

The SCATS system currently
in use consists of a number of
hand-held scanners, the bar code
printer, and the SCATS software
running on a DOS-based PC
equipped with a modem. The
total cost for the fabricator was
approximately $10,000, while
the coating contractor, who
requires fewer scanners, spent
about $3,500, not including the
purchase of a computer. In addi-
tion, there is a $1,500 per year
maintenance fee and a $60 per
hour connect fee.

In addition to a centralized
data base version of SCATS,
Technical Management Systems
is presently working on a stand-
alone system that would allow a
fabricator to use the bar code
tracking system without the cen-
tral database.

Also, in the future, the compa-

intends to interface the
SCATS system with an account-
ing package, which would allow
invoicing based on SCATS data,
as well as verification of ton-
nages for percentage completion
payments. And, since the data is
transmitted by modem, global
application will be possible
through satellite telecommunica-
tions.

ny

C.F. Dahlberg, Jr., is with St.
Mary Galvanizing Co., Inc., in
Morgan City, LA, and Wallace
Sevin, Jr., is with SS&S
Fabricators, Inc., in Baton .
Rouge, LA.
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DIMENSIONAL CALCULATOR

Jobber Instruments

P.O. Box 4112

Sevierville, TN 37864

800/635-1339

A new pocket-gized Jobber 4 Dimensional
Calculator offers new features, including
working in feet-inches-sixteenths, deci-
mal, and metric (with instant conversion).
It has built-in trig functions for automati-
cally solving right triangles, along with a
special new feature of automatically solv-
ing segments of a circle and working with
degrees, minutes, and seconds.

81

STUD WELDING

Continental Heberle

P.0O. Box 90221

Dayton, OH 45490

51.3/898-9679

513/898-8648

A new brochure from Continental Heberle
describes the company’s full line of stud
welding equipment. The free literature
includes information on the use of stud
welding, as well as specific product infor-
mation.

82

CRANE WEIGHERS

Griphoist

392 University Ave,, P.O. Box 68
Westwood, MA 02090

800/421-0246

617/329-6530

The new Dynafor MWX series of crane
weighers feature a large 1V -in, LCD dis-
play for testing and weighing applications
on overhead cranes, The weighers feature
“Soft-touch” pushbutton controls and use
the latest in digital electronics technology
to produce accurate and instant readout.
Three models are available and offer
capacities of 2.5 tons, 5 tons and 12.5
tons.,
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AUTOMATED CUTTING & WELDING

Bug-0O Systems

3001 West Carson St

Pittsburgh, PA 15204-1899

412/331-1776

412/331-0383

The new Uni-Bug cutting and welding
machine is small enough to carry a cutting
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torch or welding gun into narrow work
areas or around very tight curves without
the use of a track. It weighs only 8 Ibs.
and its new design enables it to run on the
workpiece. It runs on material up to "/ -in.
thick and can go from a straight to 6 in.
radius inside or out.

84

COATINGS INSPECTION INSTRUMENTS
KTA Services, Inc.

1156 Technology Dr.

Pittsburgh, PA 15275

412/788-1300

412/788-1306

A new 14-page catalog provides technical
information and pricing for equipment,
training materials and technical manuals.
Equipment includes: worker exposure
monitors; air flow monitors; environmen-
tal air monitors; confined space monitors;
and lead testing and analysis. Also avail-
able is the 2nd Edition of the Industrial
Lead Paint Removal Handbook. The com-
pany also offers a series of seminars.

85

STEEL JOIST SPECIFICATIONS

Steel Joist Institute

1205 48th Ave. North, Suite A

Myrtle Beach, SC 29577

803/449-0487

A 28-minute videotape serves as an intro-
duction to steel joists and as a tool for the
proper selection and specifying of steel
joist products. The $34.95 tape provides a
brief history of steel joists, and describes
the four standardized steel joist products
and how they are used in buildings.

54

PORTABLE MAGNETIC DRILLS

Hougen Manufacturing

(G-5072 Corunna Road, P.O. Box 2005
Flint, MI 48501-2005

Drilling holes in large tubing and pipe is
greatly simplified with a new portable
magnetic drill adapter. This newly
designed adapter converts Hougen's line of
Rotabroach Portable Magnetic Drills for
safe and efficient use on large steel pipe
and tubing so that holes up to 2/ -in.-
diameter can be cut safely through round
materials of 3-in.-diameter and larger.
The adapter kit consists of a platform-type
bracket and securing chain. A single
adjusting nut draws the chain tight, thus
locking the platform firmly into the
desired location.

86
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Help Wanted—Structural Engineer

Positions available for development of new and improved applications of
fubricated structural steel in buildings and bridges. Successtul candidates
will have MS degree i civil/structural engineering with strong back-
ground in computer mded design including software development skills
using Fortran, C and C4++. Excellent oral and written commumication
skills are required, Several years experience in the design of steel strue-
tures and familiarity with LRFD will be helpful.
Send resume to:
M. Caminer, American Institute of Steel Construction, Inc.,
One East Wacker Dr., Suite 3100, Chicago, IL 60601-2001

Ram Analysis—Steel Design Software

Now. get RAMSBEAM by Ram Analysis for only $100 . Full fes-
tured composite/non-composite single beam analysis and design
software (LRFD and/or ASD). Easy 1o use with Windows graphi-
cal interface. Full 90 day money back guaraniee,

Ram Analysis

55 Independence Circle, Suite 201, Chico, CA 95926
Tel: 800-726-7789  Fax: 916-895-3344

AutoCAD Structural Menu System

AutoCAD structural sereen/icon/table-menu system with quick occess
to hundreds of blocks and AutoLISP routines. Written for consulting engi-
neers and CADD operators. ($395.00) You can spend more money. but
for a price you can afford. StruCADD gives you productive tools you will
use each and every day.

For free information, contact:

StruCADD
9250 Cypress Green Dr., Suite 202f, Jacksonville, FL. 32256
Phone: (904) 636-5644 or Fax: (904) 636-6770

Images—3D

2D-3D Structural/Finite Element Analysis
Easy 10 leamn und use Automesh Generation
Shear & Moment Disgrams Static, Modal, Dynumie
AISC Code Check Enforced Displucements
Large Problems 1o 3,000 Joints P-6 Analysis

Complete Static Package — Only $795

Celestinl Software, 2150 Shattuck Ave.. Suite 1200,
Berkeley, CA 94704
Tel: 510-843-0977 / Fax: 510-848-9849
Fifty-node fully function evaluation package for only $49.95

HEWLETT-PACKARD
Computers/Peripherals
A complete line of used and refurbished HP Equipment to (il all your
computer needs. Laser printers, scanners, disk drives, plotters (Draftpro,
Draftmaster & Designjet). PC's and 9000 series workstations are available
for immediate delivery. Call our toll free number for additional informa-
tion and pricing.
Ted Dasher & Associates
4117 2nd Avenue South
Birmingham, AL 35222
800-638-4833 fax (205) 591-1108

Structural & Miscellaneous Steel Detailing CAD Programs

AutoCAD parametric LISP programs for preparing structursl AND mise. steel
shop drawings. Anchor bolls to ool opening frames and “evervihing between”
Imperial and metrie versions with USA, Cangdian and Evropean sections, 30 DAY
MONEY BACK GUARANTEE. Discounts up to 30%. Buy only what you need
Used in the field for 6 years. Programs written by o detailer with 38 vears expen-
ence. Extremely “flexible” programs. FREE telephone support. No maintenance fee
Ressonable yearly update foe. EXCELLENT PROGRAMS ut a REASONAHRLE

PRICE. Call for a FREE dema disk, list of programs, and prices

SSDCP
1 10 Shady Oak Circle, Florence, MS 39073
Tel: 601/845-2146 (fax same)

Engineering Journal

The only technical magazine in the U.S. devoted exclusively to
the design of steel structures, the AISC Engineering Journal pro-
vides structural engineers, fabricators, and educators with the lat-

est information on steel design, research and construction

For a one-year subscription. send $15 to:
American Institute of Steel Construction, Inc., PO, Box
806276, Chicago, 11 60680-4140 or phone 312/670-2400

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

AISC Professional Membership

Receive a FREE Manual of Steel Construction and 25%
discounts on AISC publications, seminars and the National
Steel Construction Conference. In addition, be eligible to
serve on AISC Committees,

For more information, contact:
LeAnn Schmidt at 312/670-5432.

Advertisers' Index

Advertiser Page Number Circle No.
ALy | B7
Nicholas |, Bouras cll i3
Cill

0 A5

24 b5
Chaparral Steel Co 15 43
Computers & Structures, Inc Iy il
Consolicated ) 70
Llesign Data 3L
EBBS 24 149
EIE Industries 2 o
Integrated Engineening Softwarne 11 Lt
LEFD on CD
MDX Sotware | 4
Mc Donough Bolyard Peck 14 a9
Metrosott " | 51
Mound Architectural il 87
Nucor Fastener i i8
Omnitech
Research Engineers ] j4
RISA Technologie 74 U
Rix ds & Connover 48 76
al. Lowis Screw & Bolt 19 {1
SteelCALD 45 il
Stee] Joist Institute 41 54
Structural Engineers 46
Structural Softwan 14 i
TradeARBED 1
US Sieel 15 i4
Vilcrait 26-27 }
Max Weiss 40 501
Whitefah 55

50 / Modern Steel Construction / August 1994




a .
(.

| ee : : . S
& ﬁ < eI Timwi He just got his
[ }ilﬁj lh %gcé'{'égg\rlnp,, SafEty Group
/ o Program dividend
\% : check from CNA.”
\

T —— p—

1

&

Recently, CNA distributed $744,968
to participating AISC members in the
Safety Group Dividend Program.

If vour insurance carrier isn't paying you a

Through the combined safety efforts of the

American Institute of Steel Construction, CNA and dividend, take advantage of our comprehensive

plan participants, losses have been kept low. This plan designed especially for structural steel fabri-
cators. Call CNA at 1-800-CNA-6241

resulted in a dividend® which was shared by partic-
ipants in AISC's Safety Group Dividend Program
for the 1992-1993 policy year

CNA INSURANCE WORKING HARDER FOR YOU.*

o iy

*Salety group dividends, availa eclared by
1oy ectors and cannot be guaran

ble In most states, are d
UNA's Board ol Directors 2

teedd

BY: %
For All the Commitments You Make*
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For turther information:
ETABS® SAP90” .

Computers & Structures, Inc.
1995 University Avenue Building Analysis & Désign General Analysis & Design

Berkeley. California 94704

TEL: 510/845-2177 ETABS Is @ tegisterad trademark of Computers & St
/ : puters & Structures, Inc
FAX: 510/845-4096 Please circle # 31 SAPYD &£ a registerect tademak of Computers & Structures. Inc



