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Best wishes for a healthy and prosperous
New Year from our family at NJB.

The family of companies that
make up Bouras Industries, Inc.
appreciates the patronage of our
customers and the professional
contacts we have enjoyed over
the years. The friendships that
have resulted are the source of

our strength. Happy Holidays.
' D
NICHOLAS J. BOURAS, INC
Executtve Offices, Engineerng and Sales

475 Springfield Ave., Summit, NJ 07902-0662
908-277-1617  (fax) 908-277-1619
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ANRBED Tiilor-Made
® Beams speed repairs of
nations oldest steel bridge.

Gateway Western Railway’s bridge at 60 days after award; thanks to 140 tons of
Glasgow, MO. after the flood of July 1993. ARBED W44 x 335 Tailor-Made Beams.

§ JAN. 14TH, 1994 §

Constr. Mgr.: Design Nine, Inc. St. Louis, MO, Fabricator : Phoenix Steel, Inc., Eau Claire, W1,
Photography : Dale Graham, Fayette, MO. Erector : St. Louis Bridge Co., Arnold, MO.

Consulting Engineers: Modjeski & Masters, New Orleans, LA.
Steel supplier: 140 tons of ARBED W44x16x335 rolled WTM (Tailor-Made) beams in ASTM A572/Gr50,
from the TradeARBED stock in Blytheville, AR.

When you need Big Beams, Service and Quality;
The name i1s ARBED.

WTM (Tailor-Made) rolled beams are available in 24" through 44" and from 129 Ibs/ft through 798 Ibs/ft; in |
| ASTM A36, A572, A709 with most sections available in ARBED's new HISTAR®™ Grade 65 (ASTM A913).
Sectional properties are available on a free floppy disc (Lotus 1-2-3, Quarttro Pro and ASCII versions for IBM,

|
HISTAR® is 1 registered trade-mark of ARBED I

| Excel for Macintosh) and the complete ARBED database is ready to use in the design softwares

| GTSTRUDL, ETABS, SAP90 and STAAD-IIIL.

For complete information, availability, literature and floppy disc,
.contact one of our TradeARBED offices at the following locations:

» 825 Third Ave., New York, NY 10022. (212) 486-9890, Fax (212) 355-2159.

» 60 E. Sir Francis Drake Blvd., Suite 202, Larkspur, CA 94939 (415) 925-0100, Fax (415) 461-1624 / 8257.

» 390 Brant Street, Suite 300, Burlington, Ontario, Canada L7R 4J4. (905) 634-1400, Fax (905) 634-3536.
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FEATURES 3
14 LoOCK REHABILITATION

Replacing six taintor gates in Upstate New
York required careful project coordination

22 EARTHQUAKE UPDATE
AISC Technical Bulletin No. 2: Interim
Observations & Recommendations On
Steel Moment Resisting Frames

32 AISC QuALITY CERTIFICATION PROGRAM
Quality Certification offers
engineers, contractors and developers
an alternative to individually inspecting
every fabrication shop

45
(,_“?’ .f*f"“_;f'"#q;"{' ‘}“S(; Qu:{ﬁf}' NEW GUIDE FOR PAINTING STEEL BRIDGES
e o N S v M- The new AASHTO Guide for Painting i

Fabricators begins on page 32.

Shown on the cover are four views Steel Structures provides a comprehensive
of Interstate Iron Works, a New > . ; . ) rdope
Jersey fabricator with a Type II cer- !?ILH!O({O[()gy fOr painting steel brld{[’e‘s
tification.
il ! DEPARTMENTS

Ncmber 123, S5 0036.8445. Pubiahed 6  EDITORIAL action by adding studs

monthly by the American Institute of Steel to the steel through

O e aThae r{.;\.l.:.. g 9 STEEL INTERCHANGE cored holes?

: ) *What type of fram-

I-\:!;;-"rfl'j;'-i .'.'Ilh.'-;.'iFf'i-i'.h;:h '“'.T.i."; \i‘:r . ing is considered brac- 12  STEEL NEWS

Ave.. Des Plaines 1l COE TS (T08) £99.6040 ing on the compres- *National Steel
I sion flange? Construction

*H"{{ pption peces. g ] *What is the most Conference

} vears $85 b efficient and cost- ¢ International Bridge

Outside the U.S.—single issues §5 effective way to con- Conference

| 1year336;3 years $100 nect a steel wide

Postmaster: Please send address changes to flange girder to a con- 48 PainT & COATING

Modern Steel Construction, One East crete CUIU“'I n? pR(_}I)U("]‘S

Wacker Dr., Suite 3100, Chicago, Il 60601 ¢Can an existing steel

001 jan ¢ sting ¢
| beam and concrete 49  STEEL MARKETPLACE

Second class postage paid at Chicago, IL and slab be made to work .

at additional mailing offices

together in composite 50  Ap INDEX
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it's tomorrow ...

in Computerized Structural Engineering

File Edit Search Help
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Experience STAAD - 111

"Concurrent Engineering” on DOS/Windows/Unix/NT

Welcome to tomorrow in Computerized Structural Engineering. The latest release of

STAAD-II1, based on the principles of “Concurrent Engineering”, is redefining the way you
engineer your structure. Whether you are on DOS, WINDOW, UNIX, or NT , STAAD-III is
guaranteed to enhance the performance and productivity to a whole new level.

STAAD-III, from Research Engineers, is an
acknowledged world leader in structural software
State-of-the-art Static/Dynamic/ Nonlinear analysis
innovative finite element techniques, comprehensive
Steel/Concrete/Timber design, powerful graphics and
seamliess CAD integration have always been our
forte. Our deep rooted R & D base, spread over four
continents, and our association with the world's
leading Iinstitutions, have resulted in a solid
technological foundation for STAAD-III

Today's STAAD-III, brings you the latest in modern
Computer Aided Engineering. Based on the
principles of “concurrent engineering”, it unifies
leading-edge graphics and visualization techniques
with proven and time tested analysis/design. A live
and unified associative data base provides seamless
integration across all mission critical applications
from concept design and analysis o detail design
simulation and visualizations. Today's STAAD-Ill - a
productivity concept for tomorrow

With over 10,000 installations, more than 30,000 engineers worldwide rely on
STAAD-III for the state-of-the-art in technology.

Experience tomorrow today - experience STAAD-I11

&< Research Engineers, Inc.

e USA o UK e GERMANY e FRANCE e

CANADA

22700 Savi Ranch Pkwy.,
Tel: (714) 974-2500 Fax: (714) 974-4771 Toll Free: (800) FOR-RESE

o JAPAN =

Yorba Linda, CA 92687

KOREA e NORWAY e TAIWAN e INDIA
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Editorial Staff
Editor and Publisher
Patrick M. Newman, P.E.
Senior Technical Advisor
Charlie Carter,
Bemor'l’eehmcalAdvhor
Jacques Cattan,
Technical Advisor

Editorial Offices
Modern Steel Construction
One East Wacker Dr.,
Suiha 3100

, IL 60601-2001
(312) 6‘?0—64;07
Fax 312/670-5403

Advertising Sales
The Ramage Group
O'Hare Lake Office Plaza
2400 E. Devon Ave.
Des Plaines, IL 60018
(708) 699-6049
Fax 708/699-6031

PREQUALIFICATION

‘ N ’ HILE MY VOCATION IS EDITING THIS MAGAZINE, MY AVO-

CATION IS COLLECTING KALEIDOSCOPES. Whenever |

contemplate purchasing a new edition to my collec-

tion, I carefully examine the scope, considering such factors as

the way the mirrors are joined, the quality of the exterior, the
beauty of the objects in the interior viewing chamber.

One advantage I have in purchasing a scope is that I can
examine and evaluate the finished product. And, I'm never
under a time constraint to choose a scope. If I don't find one
that I love one day, I simply won’t buy one. Unfortunately,
when choosing a structural steel fabricator, owners, contrac-
tors and engineers don't have the luxury of purchasing a fin-
ished product; nor can they simply decide to put off hiring a
subcontractor. If time and money are available, it's possible to
interview several previous clients, to examine work in progress
and even to inspect numerous fabricators’ shops. Practically
speaking, however, few professionals have the resources to
undertake this daunting assignment.

Fortunately, there is an alternative. While no one can guar-
antee the quality of work on a future project, AISC does
administer a Quality Certification Program that inspects fabri-
cation shops to ensure they are capable of performing a speci-
fied level of work. This month, for the first time, MSC is pub-
lishing the entire listing of Quality Certified structural steel
fabricators. The listing includes type of certification, plant
location, a marketing contact and a phone number. In addition,
the listing is followed by a breakdown of certified fabricators
by state. The discussion of the Certification program on page
xx goes into detail about what is involved in certification and
what the different levels of certification mean. It also includes
information on changes being made in the program in 1995 to
further enhance the reliability of the program.

While it is undoubtedly true that you can find a good fabri-
cator who is not certified, requiring AISC Quality Certification
certainly simplifies the process. SM
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ow to get
® from here

Engineering, Analysis
and Design Module

Production Control
Module

Estimating Module

Detailing Module

0 her e' ‘ e

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 DE SIG N
industry or future product demon- D ATA

strations call 800-443-0782. = : y
‘First in..software, solutions, service
Please circle # 32 402-476-8278 or 1-800-443-0782
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Creating a masterpiece requires more
alent than just welding commodity product

t Canam Steel Corporation, everything is possible,
ven carving a masterpiece. This commitment to
upply joists, joist girders and speciaity products

o projects like the Boston Garden or Target requires
ore talen! than just welding commodity products.
ur engineering team can propose different
olutions lo reduce your ereclion costs.

By acting as a pariner or by performing »

subcontroct work, Canam Steel Corporation

can assist you at any stage of a project. v

We have the capability and experience '

to do everything to guarantee you | ——

complete satisfaction and on-fime e ' J

delivery. That's why

|
- ! | 1 3 vy,
Canam Steel Corporation is - | i NP 1
the Fabricators' fabricator. ' I PR (=g
i i

~

Target, Oconomowoc (WH

/A \ / b
H:'w/\ NI At::{l » stee' _ :3‘
"M \ c a nam Corporation '?OQIC A.‘Q

e

n
Florida, Fort Lsuderdale 305.772.0440 - ilinois, Chicago 708-810-1700 - Indiana, Cafsyette 317.477-7764
Kansas, i Park 91 g - Maryland, gat 327 - Pointef Rocks 301-874-5141

Massachussetts, £ Michigan, i Minnesota, Oeis

Missouri, Wasringt: 3716 - New-Jersey, | New-York, m:
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STEEL

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

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

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

What type of framing is considered bracing
the compression flange?

loaded. If the member receives lateral load

directly into its compression flange, such as a
crane beam, it could be capped with a channel or
other suitable means. Other examples, in building
construction, of directly attached lateral support
include formed metal deck, grating (welded in
place) and shear connections in composite con-
struction.

If the member receives no significant lateral
load, and support is required primarily to keep the
member in its intended plane, sub-framing can
supply the needed support. The sub-framing need
not attach directly to the compression flange.
There are many examples of this in reliable service
today. However, engineering judgement must be
exercised. In the questioners example, the intend-
ed support was at mid-depth of a 10-in. deep beam,
i.e. 5-in. from the compression flange and may not
have provided the necessary lateral support to the
flange because the resisting forces needed to travel
through a relatively thin beam web. But a 40-in.
beam, braced 5-in. from its compression flange
might be okay. Everything is relative and must be
judged accordingly. I am unaware of any literature
that would assist in the judgement.

David T. Ricker

Payson, AZ

The answer depends on how the member is

What is the most efficient and cost-effec-
tive way to connect a steel wide flange girder
to a concrete column?

conceptual scheme to connect a wide flange
steel girder to a concrete column is present-
in the Figure.
The proposed method of embedding a girder stub
in the concrete column will require careful atten-

I NTERCHANGE

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

The opinions expressed in Steel 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 312/670-2400 ext.
433.

. e
Concrere Cotumy —

—RaT& Anvcwoks (Can
B& UvSED FoR SUuPPoPr-
ING GIEDER STuB
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PLACEMENT)
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MomE NT LA TE—
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i ‘;9
L} |
i "
"y
" e A
‘\ T \
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Ccan BE usdd #s | « b
MUMENT PLATES) 3 STEfL GIRDER =

tion during the concrete placement, but it will offer
a convenient way of making the desired connection.
The length of the girder stub will depend on the
type of the connection required.

Vijay P. Khasat, P.E.

Clinton, OH

Can an existing steel beam and concrete
slab be made to work together in composite
action by adding studs to the steel through
cored holes?

Interchange presents an alternative solution
to composite action; many existing situations
will not allow an increase the depth of the member
because of interferences with existing ductwork or
telephone and electrical conduits. Cutting off
HVAC and communications for tenants below can
be extremely expensive, if not unacceptable. The
idea of making an existing slab and steel beam
composite makes a lot of sense. The work would be
done from above the beam, in the space being
retrofit. Disruption to tenants below would be min-
imized.
I have considered the possibility of creating a

The answer given in the October 1994 Steel

Modern Steel Construction / December 1994/ 9




STEEL INTERCHANGE

composite section out of a non-composite system,
although I have never had an opportunity to put it
into practice. I would consider all loads presently
on the beam to be acting on the bare steel and the
proposed live load to be acting on the composite
section. The slab should be cored to a diameter
such that the stud welding gun will fit into the
core. The studs should be tested with a hammer,
then grouted in with an expansive grout with at
least the strength of the slab. The in-place slab
strength should be determined for use in the
design.

Joe DeReuil, P.E.

Baskerville-Donovan, Inc.

Pensacola, FL,

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 making a wide flange section out of
three plates, can you weld on only one side of
the web?

Are there any impact loading requirements
for forklifts in industrial applications?

What are the installation requirements for
A307 bolts?

In what instances, if any, can the design of
the composite beam shown in the figure at
right, be treated as a continuous beam at
point B and fixed at point A.

Morgan Clack

Scottsdale, AZ

10/ Modern Steel Construction / December 1994
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Join The Wasser Revolution!

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

BRIDGES AND LEAD OVERCOAT

|

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

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

| WATER AND WASTEWATER

— M P

CHIP CRANE, ROSEBURG LUMBER
v - Wasser Coatings allow perfect results
‘ J in outdoor winter painting or indoor

painting on paper machinery, for

3,‘ virtually every paper company. Imag-

‘ | g i, ine, immersion after only minutes, and
| superior performance.

— TN - ot

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
| : Skigte Companent o " WEERTECH CONTINGS |
. No Application Restrictions for Humidity, |
Dewpoint or Temperature (20°F) FOR FREE VIDEOS

4. World's Largest Producer of Single Ca" BOO-MC-PAYNT }

- Component Moisture Cure Urethanes. ‘

| 5. North America's Largest Manufacturer of  For Information About Wasser
. Micaceous Iron Oxide Coatings. Circle Reader Response #50 | 7J

| |

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
bridge painting
problems.”

= State Highway
Report

"This is Alaska paint. It
would be crazy 10 use
anything else but
Wasser in this
environment.”

» Alaska Coating
Inspector

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

we finished in
three days.”
« Hawailan Conltractor

"We can't say enough
about the MC-Tar. It
saved our tail on our

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

* Paper Mill Engineer

"We are very pleased
with Wasser for lead
overcoating. Everyone
is calling it 'steel on
steel'. Wasser solved
our overcoat
problems.”

= Highway Official

HIGH -TECH COATINGS

Call 800-MC-PAYNT
The Best Coatings in the Industry are also the Easiest to Apply!

CIRCLE #50 ON SERVICE CARD

*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
pilings."

« Alaska Contractor

"We coated the interior
areas in 99% humidity
and the performance is
perlect alter five years
We'll never use
anything else.”

= Army Corps Locks

“It it wasn't for Wasser,
we would still be out
there trying to get that
darn inorganic

zinc o work."

= Bridge Engineer

"Wasser s the answer
to all our field painting
problems. We'll never
use epoxy agan.”
» Waste Water
Engineer |

"Wasser beat every
other coating in our
tests, and contractors
love them.”

* Paper Mill Engineer

World Leader in
Single-Component,
Moisture-Cure
Urethane




We designed

When you're in the market for steel.
and you need it fast, you know there’s
nothing convenient about waiting for a
rolling schedule. Maybe it’s time you
switched from a rolling mill to a stock-
ing mill: Chaparral.

Our $50-million on-site steel inventory
is one of the largest in the world. It's so
large, in fact, that we can fill over 80%

72 hours. Even if your order changes,
we'll work with you to fill it as quickly
as possible.

So what are you waiting for? Next time
you're shopping for steel, call
Chaparral. You'll always get the right
steel...right away.
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CADVANTAGE
ALLING

CadVantage Structural boasts the casiest
user interface in the business.
FREE training, extensive system
manuals, software tutorial, and phone
support are provided, complete with a
new on-line help system that gets you
up-and-going immediately.
Because CadVantage is specifically
designed for detailers, users don't have to
be AutoCad or computer experts. Getting
started is easy - and learning the program
won't put you in the nuthouse.

CadVantage

619 South Cedar Street » Studio A
Charlotte, North Caroling 28202

704-344-9644
Please circle # 45
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N ADDITION TO ITS TRADITIONAL
IAI'IIII-:NI'I-'. OF STRUCTURAL

ENGINEERS AND FABRICATORS,
AISC’s National Steel Construct-
ion Conference is opening its
doors to construction managers
in 1995. The conference, sched-
uled for May 17-19 in San
Antonio, TX, will feature four
professional tracks: Construction
Management; Steel Fabrication;
Structural Engineering: and
Engineering Management. In
addition, the conference will
include a product exhibition with
nearly 100 booths.

“We wanted to expand the
conference to involve more of the
construction industry,” explained
Franklin B. Davis, chairman of
the AISC NSCC Committee and
president of Precise Fabricating.
“It's an exciting change that will
put more life and spirit into the
program.”

While seminars are assigned
to a specific track, show organiz-
ers stressed that there is no
additional charge for crossing
from one track to another.
Registration for the show costs
$320 ($270 for AISC members)
and includes admission to all
seminars and general sessions,
as well as the trade show. To
receive a registration packet,
write AISC, One East Wacker
Dr., Suite 3100, Chicago, IL
60601-2001 or call 312/670-2400,

A highlight of the construction
management track is expected to
be a seminar on constructability
issues. This seminar is based on
research conducted by the
Construction Industry Institute
and will emphasize the integra-
tion of construction knowledge
and experience into all phases of
a project, including conceptual
planning, design and procure-
ment and field operations,.
Another hot topic is the session
on bar coding for material man-
agement. In addition, seminars
are scheduled on TQM and team
building/partnering.

For fabricators, a variety of
sessions are scheduled ranging
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from economical painting meth-
ods to the fabrication of hollow
structural sessions. In addition,
seminars will cover OSHA train-
ing, EPA legislation, improving
plant performance, new fabrica-
tion equipment and methods,
and flame straightening technol-
ogy.
The structural engineering
side of the conference also
promisges to be exciting. New
seminars will be offered on two
of the most popular subjects
from previous years: industrial
building design and connections
for hollow structural sections,
Another topic that should attract
a big audience is a session on
reducing structural steel costs.
This seminar will offer practical
“rules-of-thumb” for minimizing
fabrication and erection costs, as
well as requirements for struc-
tural painting. On a more nar-
row scope, seminars will be pre-
sented on steel construction in
Mexico and on weldability, frac-
ture mechanics and metallurgy.
And finally, a session will be pre-
sented on seismic design solu-
tions after the Northridge earth-
quake.

The new Engineering
Management track at the confer-
ence will offer seminars on:
Protecting your firm from law-
suits; Effective project specifica-
tions; Steel erection awareness;
and Inspection of welded and
bolted joints.

Conference co-sponsors inc-
lude: American Galvanizers
Association; AISI; ASCE; AWI,
AWS, Canadian Institute of
Steel Construction; Construction
Industry Institute; Council of
American Structural Engineers;
Edison Welding Institute; Mexi-
can Institute of Steel Construct-
ion; NEA; NISD; SDI; SJI; Steel
Plate Fabricators Association;
Steel Service Center Institute;
Steel Structures Painting Coun-
cil; Steel Tube Institute of North
America; Structural Engineers
Association of Texas; and Texas
Structural Steel Institute.
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ETITION, as well as the
National Steel Bridge
Symposium, have been post-
poned from 1995 to 1996.
According to Fred Beckmann,
AISC’s Director of Bridges, the
decision was made as a courtesy
to the Transportation Research
Board and their International
Bridge Engineering Conference,

which was previously held in 30-day trial available

1978, 1984 and 1991. Next year's For more information, please contact:
conference is scheduled for (404) 894-2260 FAX: (404) 894-8014
August 28-30 in San Francisco. Computer Aided Structural Engineering Center Atlanta, GA 30332-0355 USA
The TRB conference, “Extend- :
. ; Y SN S Please circle # 71
ing the Life Span of Structures,

provides a forum for the
exchange of bridge research
results and technical informa-
tion on planning, design, con-
struction, repair, rehabilitation,
replacement, and maintenance of
vehicular bridges. The confer-
ence will focus on problems and
solutions of interest to engineers
and administrators of highway,
railroad, and transit agencies.
The conference is being spon-
sored by the Federal Highway
Administration and registration
costs $300.
For more information, contact:
Fourth International Bridge
Engineering Conference, Trans-
| portation Research Board,
| National Research Council, 2101
| Constitution Ave., N.W.,
Washington, DC, 20418 or call
202/334 ‘“H'i
The National Steel Bridge
Symposium, along with the AISC
Prize Bridge Awards, will return
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. in the fall of 1996. More informa- Engineering  AnalysisGroup ™ for DOS®/Windows $205
tion will be available late next Software
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LOCK REHABILITATION

Replacing six taintor gates in Upstate New York
required careful project coordination

By H. Daniel Rogers, P.E.

FTER MORE THAN 80 YEARS

OF SERVICE, PARTS OF THE

NEW YORK STATE CHAMP-
LAIN CANAL needed renovation.
The canal connects the Hudson
River with Lake Champlain and
is actually channelized within
the river for over half its length.
Lock C-1 is located just north of
Waterford, NY, where the canal
begins, and consists of a long
concrete dam/spillway and six
steel taintor gates with piers in
addition to the lock itself.

Taintor gates serve two main
purposes. First, in the closed
position, they may be used to
regulate the upper pool water
elevation, allowing commercial
and recreational river traffic to
navigate the canal during the
navigation season (May through
December). Second, in the open
position, they allow the canal to
be drained for the winter and
allow high river run-off to pass
in the spring, thus reducing
flooding of adjacent areas,

A primary emphasis of the
recent project to rehabilitate
Lock C-1 involved replacement of
the six radial arm taintor gates
and their concrete piers. Other
work included rehabilitation of
the spillway and replacement of
the upper and lower miter gates
in the lock. Since two taintor
gates had to be kept operable at
all times for potential flood con-
trol, the work was staged. Three
existing gates were removed,
and two new gates were installed
during the first stage. During
the second stage, the remaining
three gates were removed and
the other four were installed. All
construction on the taintor gates
and piers was performed in the
“dry” within a cellular cofferdam

network.
Further complicating the pro-

ject was the historical nature of

the taintor gates. Links to our
engineering forefathers, they
were among only a few counter-
weighted, hand-operated gates
left in New York State.

Ex1STING CONDITIONS

Jach existing gate consisted of

a curved steel skin plate assem-
bly with supporting trusses
counterbalanced by a concrete
counterweight, resembling a
giant see-saw, The skin plate
was curved to ensure that the
hydrostatic pressure was aligned
with the gate arms at all times
regardless of the gate’s position.
Anchored on posts, the massive
counterweight followed a vertical
path as the gate opened and
closed. These posts supported
the counterweight well above the
high-water elevation so as not to
restrict water flow at flood lev-
els. A rack and pinion gearing
system, driven from both sides of
the gate by a pair of “Captain’s
wheels,” allowed the gates to be
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opened and closed manually.,
Due to the historical signifi-
cance of the gates, the New York

State Historic Preservation
Office urged that they be reha-
bilitated rather than replaced.
However, after a thorough field
inspection and careful considera-
tion, it was deemed impractical
to save the skin plate assemblies
and their supporting trusses.
Many truss members were
severely corroded, several were
completely severed, and numer-
ous small holes were detected in
the skin plates. As a compro-
mise, it was decided to restore
and reuse the existing end frame
plate girders, the pedestrian
walkway and the counter-
weights, thereby maintaining
some usable, as well as visual,
elements of the operating equip-
ment.
NEW GATES

Each of the six gates is
approximately 50-ft. long by 18-
ft. high with skin plates of 22 ft.
by 50 ft. Replacement of all six
gates required more than 100
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tons of steel. Each gate is coun-
terbalanced by a 115-ton con-
crete counterweight. Horizontal
and vertical loads are trans-
ferred to the concrete piers
through trunnion pins on each

side of the gate. A combination of

precast and cast-in-place con-
crete was creatively used to
replace the piers.

Each taintor gate is comprised
of a skin plate supported by end
frame arms on either side,
extending to a 32-ft. radius. The
'/ -in, skin plate is stiffened by
19 curved ST5x12.7 sections
framing to three 36-in.-deep hor-
izontal girders. ST5s were cho-
sen to provide a minimum of %/, -
in. material thickness in all
components. The bottom girder
was cambered so that, in the
closed position, the water pres-
sure “flattens” the girder to cre-
ate a tighter seal. Contractor on
the project was C.D. Perry &
Sons, Inc., Troy, NY, and fabrica-

tor was AISC-member STS Steel,
Inc.

Each arm has a main trun-
nion pin about which the arm
rotates. The existing bearings
consisted of a cast steel hub bolt-
ed to the arm with babbitt mate-
rial provided for the running
surface of the bearing., As these
existing arms were determined
to be reusable, they were cleaned
and taken to a machine shop

Modern Steel Construction /
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where the babbitt material was
bored out.

To allow for the accurate
[II.’II.‘('III(‘II[ of the main and coun-
terweight bearings, the hub
inside the diameter was slightly
over-bored. New bronze bushings
with an interference fit were
then pressed into the existing
hubs. The inside diameter of the
bronze bushings provide for a
running fit of 0.002 in. with the
trunnion pins.

Special precautions
taken to prevent leakage and to
minimize deterioration of the
new gates. Each gate was fabri-
cated in pieces for quality con-
trol: the skin plate subassembly,
weighing in at 30 tons: the end
frame arm; and the horizontal
bracing, which was required to
resist potential seismic forces.
The configuration of the horizon-
tal bracing was also designed to
]””k as {'!”Hf'l_\' as lll).\'_“;lllll' Iik('

were

the original gates in plan

Each gate also was fitted with
rubber side and bottom seals. To
allow for movement of the gates
while also sealing them, the side
seals were laterally adjustable to
provide the best fit in any posi-
tion. A stainless steel side seal
rubbing plate assembly filled
with anti-freeze was embedded
into the piers and fitted with
internal electric heating ele-
ments to remove ice and facili-
tate winter operations.

Since all steel joints were seal
welded with fillet welds to pre-
vent crevice cCOorrosion, llll"'i’ was
some concern that the skin plate
would warp due to heat from the
welding operations, thereby
causing misalignment and ren-
dering the
However, high quality control in
the shop and field resulted in
\'I'I"I\'

gate wuseless.

construction with only
minor problems
COUNTERWEIGHT
The concrete counterweight is,
to put 1t xllll[ll‘\'\ avery large con-
crete beam (5 ft. by 5 ft. by 58 ft.)
supported on two posts. Since
the existing counterweights and
mechanisms were replaced as
recently as the 1950s, these were




determined to be reusable.
However, the challenges that
remained were how to remove
and then replace the taintor gate
arms and how to add the
required bracing to resist seismic
forces. A complicated connection
that fitted diagonal struts to the
counterweight trunnion pin pro-
vided the optimum solution to
the latter challenge, thereby
bracing the large beam while
allowing the trunnion to rotate
freely.

In order to remove the exist-
ing gates and then install the
new gates, the contractor chose
to shore the counterweights in
place, 50 ft. in the air, rather
than set them on the ground,
requiring a very complex shoring
plan. To further complicate the
situation, the new gate geometry
was slightly different from the
existing gates. Consequently,
when a new gate was installed
the position of the counterweight
trunnion pin was slightly differ-
ent and thus the counterweights
had to be moved slightly lateral-
ly.

The existing gates had been
designed so that the trunnion
pin fell along a line between the
center of gravity of the gate and
the center of the counterweight
trunnion pin. It had been deter-
mined that this criterion need
not be met when designing the
new gates. In fact, it would have
been next to impossible to
accomplish this while retaining
the existing end frame arm plate
girders without adding unneces-

This somewhat
complicated the erection of the
refurbished gate arms, but by
carefully jockeying with two

sary weight.

cranes, the contractor was able
to swing one end of the counter-
weight into position while plac-
ing the gate arms.

TrRUNNION PIN

Tremendous thrust forces
from the water are generated
during design floods. These
forces, which can approach 250
tons per gate, are transferred to
the concrete piers through a 12-
in.-diameter trunnion pin at
each end. The pin also transfers
vertical loads as well as lateral
or seismic loads. Approximately
12-in. in diameter and 5-ft.-5-in.
long, the forged pin is machined
to very tight tolerances. For
maintenance purposes, the pin is
removable. A 1-in.-diameter rod
extends through the pin to a
locking plate and holds the pin
in place.

The trunnion pin housing, in
turn, transfers the pin loads into
the supporting piers. Each hous-
ing is an 8-ft.-long, 3-ft.-square
box beam made of 1/, -in. steel
plate and each weighs six tons
empty. The housing is anchored
to the supporting piers with
eight, 1%/ -in.-diameter anchor
bolts embedded 8 ft. into the
piers and is then filled with con-
crete. The pin shaft was
machined to tight tolerances,
and extreme care was required
to fabricate the housing to
receive the pins and maintain
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the very tight tolerances

required.
PEDESTRIAN WALKWAY

The pedestrian walkway
serves three purposes. It pro-
vides access to interior gates,
piers, etc., for maintenance per-
sonnel. It provides support for
the gate operating machinery.
And it serves as the top support
for a temporary upstream nee-
dledam that can be installed to
de-water the gate for mainte-
nance. As a visible element of
the lock, the pedestrian walkway
was initially intended to be reha-
bilitated. However, a careful
inspection of the steel compo-
nents while in the shop revealed

extensive deterioration. Most of

the bottom flanges of the main
girders were badly deteriorated
and needed to be replaced.

After careful consideration, it
was decided that a walkway
would be fabricated to resemble
the existing walkway as closely

as possible. Spanning 50-ft. with
54-in.-deep steel thru-girders,
the new walkway, at midspan,
supports a single electric motor
used for the operating equip-
ment. Heavy bracing added

between the bottom flanges of

the two thru-girders creates, in
effect, a horizontal truss to sup-
port the top of the temporary
needledam.
OPERATING EQUIPMENT

The original operating equip-
ment was truly clever in its sim-
plicity, A pair of hand-operated
wheels, one at each side of a
gate, turned a pinion gear
through a gear reducer. The pin-
ion gear meshed with a rack gear
attached to skin plate to raise or
lower the gate. Most of these
mechanisms worked very well,
However, because the wheels
operating the gate were indepen-
dent of each other, they had to
be turned at exactly the same
rate or the gate would be twisted

and bind up.

At the start of the project, the
operating equipment was in less-
than-satisfactory condition.
Through the years, the gears had
misaligned, and an electric
motor now was required to turn
the wheels. Only four of the six
gates were 100% operational;
one was partially operational
and one was frozen shut. As
before, the New York State
Historical Preservation Office
wanted to retain as much of the
operating system as possible, but
the New York State Canals
Corp. needed a new, fully func-
tional operating system.

A compromise allowed the
new system to be fully automat-
ed as long as the original rack-
and-pinion design was retained
with as many of the existing
parts as possible reused.

AUTOMATED OPERATING SYSTEM

Two synchronized driveshafts
transfer power from a small elec-

RISA-3D

For the last 5 years our MSA-2D program has
been setting the standard for 2 dimensional
structural analysis and design. RISA-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-30, 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-3D provides a fast, intuitive problem
solving environment absolutely unmatched
by any other program

Give RISA-3D a try and see for yourself!

26

RISA &

TECHNOLOGIES FAX

Dimension Dr
00

F west |
e BO0-332
714-951

5848

Please circle # 40

December 1994

18 / Modern Steel Construction




tric motor mounted at mid-span
of the pedestrian walkway
through a gear reducer to rack

and pinion gears at each end of

the gate. The rack gears are thus
raised simultaneously, eliminat-
ing any binding caused by twist-
ing of the gate. The operating
switches for each gate are locat-
ed on the pedestrian walkway,
and the motor control center for
the gate motors and side seal
heaters are located in the central
electrical control building on
shore.

A most interesting and com-

plex project, the rehabilitation of

historic Lock C-1 was a culmina-
tion of a variety of efforts and
expertise. Each of the lock com-
ponents provided a new and sep-
arate challenge in itself even
before the pieces could be put
together. “The outcome of this
project is an example of what
can be accomplished with coordi-
nation of various agencies and
concerns working toward the

preservation of our valuable

infrastructure,” said Charles
Flewelling, Jr., Albany Division
Engineer for the NYS Canals
Corp. Jim Stori, president of STS
Steel Fabricators, agrees: “The
success of the project was direct-
ly related to the experience,

cooperation and effort put forth
by all parties involved.”

H. Daniel Rogers, P.E., is a
principal with Ryan-Biggs
Associates, P.C., in Trov, NY
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EARTHQUAKE UPDATE

AISC Technical Bulletin No. 2: Interim Observations &
Recommendations On Steel Moment Resisting Frames

ISC, THE CONSTRUCTION
INDUSTRY, AND THE ENGI-
NEERING PROFESSION recog-

nize the importance and urgency
of addressing the concerns raised
by the unexpected structural
damage to steel moment resist-
ing frames in the 1994 North-
ridge Earthquake even though
there were no collapses of steel
buildings or related casualties.
The previously published Pro-
ceedings of the AISC Special
Task Committee on the North-
ridge Earthquake Meeting of
March 14-15, 1994 contains a
description of the nature and
extent of the problems, both in
general and as documented in
several specific buildings, as well
as initial observations and rec-
ommendations dated April 7,
1994.

Since that time, more similar
damage has been uncovered in
what is now estimated to be
more than 100 buildings in the
Los Angeles area. Consequently,
a better understanding of the
applicable AWS D1.1 weld crite-
ria has emerged together with
some associated clarifications
and enhancements. In addition,
an emergency research project
funded by AISC and a private
building owner at the University
of Texas-Austin during the past
summer has been completed; its
tangible results not only confirm
some of the damage patterns
experienced during the North-
ridge Earthquake but also offer a
significant new data base on the
performance of reinforced steel
moment connections.

The purpose of this AISC
Northridge Technical Bulletin
No. 2 is to disseminate in concise
form this new information
applicable to regions of higher
seismic ductility demand for use
by practitioners and code offi-

cials, Its welding and design rec-
ommendations, while still con-
sidered interim because further
research is and will be proceed-
ing, represent the best efforts of
the listed AISC Advisory
Committee in interpreting the
currently available field and
experimental evidence within
the state-of-the-art. These are
intended to supersede the earlier
interim guidelines expressed in
the March, 1994 AISC
Proceedings and its Executive
Summary of April 7, 1994. As
quickly as ongoing events and
research results warrant, addi-
tional bulletins, technical advi-
sories or progress reports are
expected to be issued in the
future.

In addition to this report, sev-
eral members of the AISC
Advisory Committee have sub-
mitted papers providing discus-
sion, interpretation, or addition-
al data related to design and
construction of steel moment
connections. This additional
information is available from
AISC in a booklet “Northridge
Steel Update 1 (October 1994)"
for a nominal $10 shipping and
handling fee. It contains the
research report, discussion of
updated welding guidelines,
specimen cost ratios and a
design approach paper. These
supplementary documents have
not been completely reviewed
nor endorsed by the AISC
Advisory Committee, and, there-
fore, should be considered to only
represent the views of their
respective authors, To receive a
copy, send $10 to Northridge
Steel Update I, AISC, One East
Wacker Dr., Suite 3100, Chicago,
IL 60601-2001.

AISC appreciates the dedicat-
ed work during the past 6
months of all the individuals and
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organizations who have con-
tributed to a better understand-
ing of the Northridge steel prob-
lems, their mitigation, and the
development of improved ductile
moment connections. We look
forward to continued cooperation
with the public agencies, code
bodies, professional interests,
research investigators and the
construction industry in resolv-
ing the remaining issues in a
timely manner.

The reader is cautioned that
professional judgment must be
exercised when technical data or
design recommendations are
applied. The publication of the
material contained herein is not
intended as a representation or
warranty on the part of the
American Institute of Steel
Construction, Inc.—or any other
person named herein—that this
information is suitable for gener-
al or particular use, or freedom
from infringement of any patent
or patents. Anyone making use
of this information assumes all
liability arising from such use.
The design and detailing of steel
structures is within the expertise
of professional individuals who
are competent by virtue of edu-
cation, training, and experience
for the application of engineering
principles and the provisions of
this specification to the design
and/or detailing of a particular
structure.

OBJECTIVES

HE EXTENT OF THE DAMAGE
EXPERIENCED BY SPECIAL
STEEL MOMENT FRAMES dur-

ing the 1994 Northridge
Earthquake demanded an expe-
ditious response, a response that
would address both the immedi-
ate as well as the long term
needs of the construction indus-
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it is incumbent on the user to
continually update the sugges-
tions contained herein to reflect
the latest information.

Initially the AISC Advisory
Committee intended to develop
an alternative welding procedure
that would allow for the contin-
ued use of the previously accept-
ed welded beam-to-column con-
nection in the higher seismic
risk regions. When it became
obvious, in spite of the weld
enhancements currently avail-
able, that this requalification of
the “standard” unreinforced
detail would not be accomplished
within the objective time frame,
alternative means of reinforcing
the beam-to-column connection

3 i
o try. The long term objective will
not soon be attained, for it will
. require careful planning and sig- Table 1: Test Results
nificant analytical and experi- University of Texas-Austin (1994)
progracn s oo uederway mnder || Qe Shishey | e sien il Bewks S
- v on I o
the direction of S.A.C. (SEAOC, Al (nkips)  (radians) ment
ATC, and CU REE ). Several 1A Brittle fracture near
fesiarch efﬂor:is }d'la\t;e atl;o re;;eSnFt‘- (standard detall) top CJP weld 680 0.005 Very Poor
AISC,  AISI, the existing | 1B Dittie Ictie war
iy Gioup o SMRFg‘ (standard detail) bottom CJP weld 1,600 0.005 Poor
Research. The entire steel indus- 2A Brittle fracture near
try is committed to remaining Ghusing by Core e D080 ey Fook
active participants in the 2B Brittle fracture near
process. (all-weided)  bottom CJP weld 2,600 0.009 Poor
However, this document was 3A Brittle fracture near
intended to fulfill a more imme- (cover-plated) top CJP weld 3,750 0.015 Poor
diate need. A design procedure 3B Ductile tearing of
needed to be developed quickly (cover-plated)  bottom ﬂang%g 16,800 0.025 Very Good
which would allow for the effec-
tive modification of beam-to-col o WHCHS S
; ¢ PN (cover-plated)  bottom flange 19,700 0.025 Very Good
umn connections in buildings 58 Bittle fail \
: ailure a
damaged during thg earthquake, (ooverpiated)  botiom flange (divot
for those currently in some state removed from column) 1,600 0.005 Poor
of design or construction, and, ” A
where considered appropriate, in : Ductile tea
undamaged existing buildings. (vertical ibs)  bottom flange 19,250 0.025 Very Good
The material included herein is a 68 Ductile tearing of
response to the immediate need (verical ibs)  top flange 22,250 0.030 Very Good
. and, accordingly, is intended to 7A Test terminated to
communicate the lessons learned (cover-plated)  protect loading frame 25,500 0.035 Excellent
during the last six months, in 7B Test terminated 1o
particular from the large-scale (cover-plated)  protect loading frame 25,500 0.050 Excellent
testing at the University of 8A Taat SorninRteH
Texas-Austin. It is hoped that (cover-plated)  protect loading frame 26,300 0.035 Excellent
current and future researchers 88 Ductile tearing of
will be able to present conclu- (cover-plated)  bottom flange 25,800 0.035 Excellent
sions in a manner that will allow
for a facile assimilation of new
data by the users. Accordingly,

were devised and tested. Given
the range of needs and possible
connection reinforcement alter-
natives, the need to describe an
analytical procedure which
would allow for the engineering
justification of designs became
apparent. The material assem-
bled herein reports on the follow-
ing three distinct committee-
directed efforts:

* The extensive experimen-

tal test program;

* Welding enhancements

that should improve and

control the quality of welds;

* Design suggestions devel-

oped from the experimental

effort,

RECENT TEST RESULTS

LIMITED POST-NORTHRIDGE
EARTHQUAKE TESTING PRO-
IRAM HAS BEEN SPONSORED

By AISC and a private sector
building owner to provide initial
guidance regarding detailing and
fabrication methods for beam-
column frame joints. The full
University of Texas-Austin
research report is contained in
the Northridge Steel Update 1.
These tests conducted during the
summer of 1994 used larger
beam and column sizes and
geometries specific to a particu-
lar project which are not repre-
sentative of the entire range of
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member sizes within the dam-
aged Dbuilding inventory.
Nevertheless, the failure of the
test specimens appear to repli-
cate at least some of the failure
characteristics observed in dam-
aged structures.

On the whole, the tests were
intended to be representative of
field conditions. In order to
focus on the region where fail-
ures were noted, design of the
specimens limited the participa-
tion of the column, thereby con-
centrating inelastic deformation
in the beam. A series of slowly
applied cyclic loads to a can-
tilevered beam-column assembly
was used to simulate the dynam-
ic effects of an earthquake. Most
loading steps were repeated
three times. The use of this
loading protocol and the very
stiff column, which concentrates
the plastic deformation in the
beam, may place greater
demands on the beam-column
joint than would occur in most
earthquakes or in other beam-to-
column configurations. In addi-
tion, the effects of the floor slab,
applied axial column loading,
fast strain rate, and additional
building restraint were not con-
sidered in the test setup.

For a test specimen to be
judged successful, a minimum
plastic rotation of at least 0.02
radians, and preferably, 0.03
radians, was desired. In addi-
tion, a specimen was not judged
acceptable if the failure initiated
in a brittle manner, such as weld
or rapid flange fracture. Table 1
summarizes the results of the
tests. Two replicates provided
by different fabricators “A” & “B"
were used for each specimen.
According to the testing protocol,
three complete cycles of loading
were performed at most displace-
ment levels. There is a signifi-
cant difference in the amount of
energy dissipated as additional
loading steps (rotation) are
achieved.

A review of these new test
results suggests that the stan-
dard unreinforced and the fully
welded joints, similar to
Specimens 1 and 2, are not capa-

ble of achieving the targeted
high levels of plastic rotation
without brittle fracture. Their
performance was judged to be
very poor to poor. Previous
research had produced more suc-
cessful data, but also some indi-
cations of poor to marginal
results. This recent poor perfor-
mance suggests that the pre-
scriptive provisions in Section
8.2¢ of AISC Seismic Provisions
for Structural Steel Buildings,
and similar recommendations in
other codes and guidelines, do
not produce a joint capable of
achieving acceptable perfor-
mance for regions of high seismic
ductility demand, at least for
beam-column combinations simi-
lar to those in the test program.
Conversely, the remainder of the
tests demonstrated that rein-
forced moment connections can
be capable of achieving the
desired ductility in most cases.

PRELIMINARY
(GUIDELINES
FOR MOMENT FRAME
CONNECTIONS AND
JOINTS

OMPREHENSIVE TESTING OF
ALL RELEVANT JOINT PARA-
METERS AND GEOMETRIES

has not been completed, and con-
clusive findings will not be avail-
able for many months.
Observations from the North-
ridge Earthquake and the limit-
ed AISC testing program to date
provide some general guidance
regarding the performance of
beam to column joints in steel
moment resisting frames, The
following interim guidelines are
presented for use in developing
reliable ductile frame joint
designs for regions with higher
demands for seismic ductility in
compliance with the applicable
building codes.

1. Use of Welded Flange/
Bolted Web Connections in
New Construction: Based on
reported tests (Specimens 1 & 2)
and post-earthquake observa-
tions, beam-to-column connec-
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tions with configurations corre-
sponding to the basic require-
ments of Section 8.2¢ of AISC
Seismic Provisions for Structural
Steel Buildings, as well as the
all-welded unreinforced detail,
have not performed well. They
have been unable to reliably
develop adequate magnitudes of
plastic rotation necessary for
acceptable performance in a
large earthquake or to avoid
brittle modes of failure. This
unreliable behavior occurred in
spite of efforts to insure a high
level of workmanship. Improved
welding techniques included
removal of back-up bars, addi-
tional reinforcing by fillet welds
and fully welded web connec-
tions. Acceptable performance
may be possible in joints whose
design is based on the prescrip-
tive provisions with smaller
beams and lighter columns; how-
ever, this has not been investi-
gated in the AISC test program
and should not be presumed
pending further research.

Recommendation: Suspend
the use of details similar to those
prescribed in Section 8.2¢ of
AISC Seismic Provisions for
Structural Steel Buildings con-
sistent with the recent actions
taken by the ICBO in the dele-
tion of this prescriptive detail
from the 1994 UBC.

2. Reinforced Joint Detail
Geometry for Improved
Performance: Tests (Speci-
mens 3, 5-8) of reinforced con-
nections that shifted the plastic
hinge away from the face of the
column and reduced the demand
on the complete joint penetration
(CJP) weld demonstrated signifi-
cantly better and more consis-
tent performance than those that
were not reinforced. The speci-
men reinforcing was accom-
plished by supplementing the
beam with cover-plates and ver-
tical “ribs”. Other modified
detail geometries (such as
haunches, intentional reduction
of the beam flange areas (dog-
bone or flange holes), bolted and
semi-rigid concepts) are possible
but were not tested.




In the
absence of additional test
results, it 18 recommended that
beam to column joints be
designed to meet the perfor-
mance criteria subsequently out-
lined in the Design Approaches
section of this Bulletin,
Accepted engineering principles
should be used to justify the
demand on the components in
the joint. If concluded that a
reinforced joint 1s needed, the
reinforced beam cross-section
should be designed to remain

Recommendation:

essentially elastic at the face of

the column under the maximum
moment generated by a fully
vielded and strain hardened
beam. This reinforcement is
intended to shift the plastic
hinge approximately d/2 away
from the face of the column,
where d is the depth of the beam
Sufficient data is not yet avail-
able to provide definitive design
criteria for accomplishing this
design goal. A suggested interim

joints in a structure.
the unacceptable performance of

approach is to size the connec-
tion reinforcement so that the
elastic section modulus of the
total reinforced cross-section is
approximately 1.5 to 2.0 times
the elastic section modulus of the
unreinforced beam. The rein-
forced connections in the test
program satisfied these criteria

3. Evaluation of Existing
Re pé 1Irs of
Even though
there were no collapses, many

and
Joints:

Joints
Damaged

joints have been damaged by the

Northridge Earthquake, while
others sustained no apparent
damage. It has not been demon-
strated that there are sufficient
benefits in strengthening all
However,

the damaged joints and the
improved performance of rein-
forced joints suggests that repair

procedures that consist only of

replacing damaged welds and/or
material without other connec-

-

tion or structural enhancements
may not provide a reasonable
assurance of acceptable future
performance
Recommendation: The
structural engineer should
undertake a program to estab-
lish the expected demand on the

joints in a damaged frame to

identify critical joints in the seis-
mic force resisting system.
Based on the results of this
analysis and the engineer’s pro-
fessional judgement, a repair
program should be developed
that provides for reliable perfor-
mance of the entire system and
the critical joints. The repair
program may consist of a combi-
nation of repair of damaged

Joints and reinforcement, or

other enhancement, of some or
all damaged and undamaged

joints to provide a reliable later-

al load resisting system.

i. Expected Steel Yield
Strength: The expected (mean)
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strength of A36 steel has always
been higher than the minimum
requirement of 36 ksi. While in
the past, the average A36 vield
was approximately 42 ksi, a
recent mill survey indicates that
the mean yield strength of A36
steel has increased to approxi-
mately 48 ksi. This higher
strength places additional
demand on the beam-to-column
joint and the CJP weld as the
beam reaches its plastic moment
and later undergoes strain hard-
ening,

Recommendation: Design-
ers should consider the effect of
actual average material strength
in the design of beam to column
joints in steel moment resisting
frames.

5. Welding Procedures
Specification: The AWS D1.1
Structural Welding Code man-
dates that all welding be per-
formed in adherence with writ-
ten Welding Procedure
Specifications (WPS). Strict
adherence to such an approved
WPS appears to offer an oppor-
tunity for improved weld integri-
ty. The testing program sug-
gests that it is difficult for even
experienced welders to produce
reliable welds when they deviate
from an approved WPS.
Ultrasonic inspection (UT) is
unable to detect with certainty
all discontinuities that may be
present in welds, particularly in
the vicinity of the beam web.

Recommendation: Projects
using welded beam-column joints
in steel moment resisting frames
should develop and strictly
enforce welding procedures spec-
ifications (WPS) for the project
welding. The WPS should follow
the requirements of AWS DI1.1
and specify, at a minimum, the
following:

a, Procedure Identification

b. Base Metal Identification

¢. Welding Process

d. Type of Weld

e. Position of Welding

f. Filler Metal Specification

g. Filler Metal Classific.

h. Number of passes (single

or multiple)

i. Welding Current

j- Welding Polarity

k. Pre-heat and Interpass

Temperatures

I. Welding Parameters

(electrode diameter, amper-

age range, voltage range,

travel speed range, wire
feed speed range, and elec-
trode stickout)

The welding parameters are a
function of each electrode. The
written WPS should be devel-
oped by a competent welding
engineer, and the individual
welding parameters should be
within the electrode manufactur-
er’s range of operation. It is rec-
ommended that the fabricator
submit to the engineer with the
WPS a copy of the electrode
manufacturer’s technical infor-
mation to confirm the parame-
ters listed in the WPS.

6. Welding Inspection: It is
difficult to detect defects in beam
bottom flange welds that are
ultrasonically examined from the
top side of the bottom flange
because of the interference of the
beam web. Discontinuities
caused by coverplates also make
complete inspection of the CJP
welds difficult.

Recommendations: Ultra-
sonic inspections of the CJP
welds should be conducted from
both the top and bottom sides of
the beam flange, and from the
back side of the column flange,
as necessary, to obtain as com-
plete an understanding as possi-
ble of potential rejectable weld-
ing defects.

7. Other Observations: The
testing program did not fully
resolve a number of outstanding
issues, although actual observa-
tions provide some insight into
their relative impact. The fol-
lowing items have elicited com-
ments from different parties
since the earthquake. The obser-
vations stated are based on the
available test data, and the rec-
ommendations reflect the profes-
sional judgment of the AISC
Advisory Committee.
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a. Welding Electrode Dia-
meter: The tests did not demon-
strate that the electrode diame-
ter itself was a critical variable
that affected joint performance.
Welds using electrodes up to
0.120 inches in diameter per-
formed well, and performance of
the connection was more depen-
dent on the overall design and
weld procedure than on the elec-
trode diameter employed.

Recommendation: AWS
D1.1 requirements regarding the
electrode diameter and the posi-
tion in which the electrode is
used should be strictly enforced.

b. Column Stiffeners: The
tests were unable to clearly dis-
tinguish the effect of column
stiffeners (continuity plates) on
joint performance. The columns
tested had very thick flanges and
are not representative of all col-
umn shapes. Of the reinforced
connection specimens, nine of
ten performed well when conti-
nuity plates were employed, and
one of two performed well when
the continuity plates were not
employed. The four “standard”
details (unreinforced) did not
contain continuity plates, and all
performed poorly. However, this
is probably more a result of the
unreinforced connection detail
rather than the lack of a column
stiffener.

Recommendations: Until
further research is completed,
use full width column stiffeners
with a thickness of at least tf/2,
wherein tf is the beam flange
thickness, when stiffeners are
not required by current criteria.
Otherwise, comply with the
existing code required stiffener
thickness.

¢. Electrode Notch Tough-
ness Requirements: The tests
did not show any trend regard-
ing the use of electrodes with vs.
without specified notch tough-
ness properties, Of the rein-
forced designs, three of four
specimens with notch tough weld
metal performed well, while
seven of eight specimens that
used weld metal without mini-




mum specified notch toughness
properties performed well. All
four unreinforced specimens that
performed poorly used only weld
metal without toughness proper-
ties. The effect of weld quality,
presence of notches, and stress
level appear to be more impor-
tant than merely notch tough-
ness on the performance of these
connections. However, faster
loading rates have not yet been
evaluated, nor the effect of struc-
tural steel impact toughness (all
specimens used main member
material of regular structural
steel grades (ASTM A36 and
A572, Gr. 50) without any tough-
ness rating).
Recommendations: Until
further research is conducted, it
is recommended that the filler
metal be capable of delivering
notch toughness that is equiva-
lent to what may be required of
the steel base metal for a specific
project. When necessary, the
filler metal should be capable of

delivering a minimum of 20 ft-
Ibs absorbed energy at 70 degree
F as measured by a standard
Charpy V-notch test in accor-
dance with the applicable AWS
filler metal specification.
Structural steel material tough-
ness is not generally required for
interior building applications,
except as covered by 1993 AISC-
LRFD Sect. A3.1c or 1989 AISC-
ASD Sect. A3.1c.

d.Weld Backing and Weld
Tab Removal: The tests did
not evaluate the configuration
where the backing bar would be
present on the exterior surfaces
of the floor beam, as would be
the case with the beam bottom
flange-to-column connection.
Backing bars were left in place
on some of the specimens when
located on the interior surface of
the beam flange, The tests did
not include a floor slab, so it was
impossible to distinguish
between the performance of “top”

4=

vs. “bottom” flange connections.
All four of the non-reinforced
details performed poorly, in spite
of the removal of weld backing
and weld tabs. The strength-
ened joints were tested with the
interior backup bar in place and
with all weld tabs removed, and
produced generally good perfor-
mance.

Recommendations: As an
interim recommendation, the
exterior (bottom flange) weld
backing should be removed and a
reinforcing fillet applied. Weld
tabs should be removed from
both the top and bottom flange
connection and the weld ends be
ground smooth. It is not recom-
mended to remove weld backing
from the interior (top flange)
connection, nor from joints
where the backing is located on
the interior side of the flange.
“End dams” do not constitute
weld tabs and shall not be used.

8. Remaining Research
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Needs: A number of related
research issues still need to be
addressed before a more compre-
hensive and definitive design
solution can be offered. Some of
these relative to alternative con-
nections, effects of specific filler
metal and structural steel prop-
erties, weld and column stiffener
details, main member sizes, floor
slab, axial column loads, and
faster strain rates have already
been alluded to previously. A
more complete discussion of
these, and other current and
future research topics, is con-
tained in the SAC Proceedings of
the “Invitational Workshop on
Steel Seismic Issues”, Sept. 8-9,
1994. Inquiries about the avail-
ability of this document should
be made directly to SAC, via
Fax, (916) 965-6234.

DESIGN APPROACHES

HE DESIGN APPROACH ADOPT-
ED FOR STEEL MOMENT
RESISTING FRAMES IN SEISMIC

AREAS assumes that a significant
level of system ductility can be
developed. This ductility is
potentially available in steel duc-
tile frames if premature brittle
failures are prevented. The
unequivocal exclusion of brittle
failure modes in a welded beam-
to-column connection may not be
easily attained given the current
state of the knowledge and the
number and diverse types of duc-
tile steel frames which exist in
seismically active areas. Testing
to date suggests that the behav-
ior of beam-to-column joints will
depend on the strain states
imposed on the more brittle ele-
ments along the load path. Post-
yield strain states are difficult to
quantify and, at least for now, do
not have well defined limit
states. Some suggested items to
be considered in the design of
seismic resistant moment frames
are:

steel

1. Yielding in

moment resisting frames
(SMRF) should be discour-
aged in columns and those
connection regions which
require the post-yield
straining of welds or struc-
tural shapes in a through-
thickness direction (normal
to the grain or at 90
degrees to the longitudinal
direction of weld.) Post-
yield behavior should be
promoted in those portions
of a steel moment resisting
frame (SMRF) which have
been shown by both test
and analysis to possess suf-
ficient ductility to accom-
plish seismic design objec-
tives.

2. Where post-yield
straining is expected in
the weld region or thru-
thickness direction of a
structural steel shape it
should be demonstrated by
analysis that induced

o
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strains at a post-yield drift
angle of 2% are within
achievable limits.

3. The stiffness and fac-
tored strength of the lat-
eral load resisting sys-
tem should comply with
that required by the pre-
vailing building code.
Member and connector
strength limit states should
be developed in accordance
with provisions contained
in the LRFD.

4. Where the behavior of
a member or connector
presumed in the
design to be elastic, the
seismic forces used in deter-
mining the appropriate ele-
ment size should be based
upon those forces generated
from a mechanism, e.g.
“push-over” analysis.

1S

5. The flexural strength

» RAMSBEAM <«
Guaranteed to be the BEST beam program
ever or your money back!

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

Special Limited Time Offer $150
Ram Analysis
5315 Avenida Encinas, Suite 220

Carisbad, CA 92008
Tel. B0O-726-7789 = Fax. 619-431-5214

= A\ 4
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of a beam should be based
on the expected, or certi-
fied, yield strength of the
specified material. It
should be assumed for
analysis purposes, in the
absence of specific support-
ing test data, that the effec-
tive centroid of plastic
behavior will occur at a dis-
tance of d/2 from the face of
rigid restraining element
and d/4 from the end of a
flexible restraining ele-
ment, where d is the beam

depth.

6. Strain states should
be developed from accept-
ed material behavior mod-
els or those confirmed by
test. Post-yield strain lev-
els should be shown to be
below attainable limit
states given post-yield story
drift angles of at least 2%.
Members and their consti-
tutive plates should be com-

GRINDER

SOFTWARE COMPANY

I
EIMATERIAL ESTIMATING FOR STEEL FABRICATORS §
v

Accomplish in 3 hours time what used to take

8 hours with pencil and paper.

Keep material waste o the absolute minimum

using our unique length optimizing process. ‘
Produces 12 precise, easy to read reports for
use by the shop and office.

Handles ferrous and non-ferrous melals, fasteners, ‘
hardware, misc. items and assembled units. Also |
tracks shop and field labor. ‘

Interfaces with the SteelCad™ International
detailing software.

A “Competitive Upgrade” is avallable,

“Test Drive” our fully functional demo for 30
days and start saving loday.

NN

<

AN

1774 Rose Valley Road
P.O. Box 431
Kelso, WA 98626

Tel BOO 677-4474
Fax 208 577-4474
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vary significantly from those
which currently constitute the
state of practice. Until such
time as prescriptively describ-
able and reliable load paths are
substantiated by a significant
experimental data base, it is the
opinion of the Committee that
the described procedure repre-
sents a rational application and
interpretation of the available
research information.

By the AISC Advisory Subcommittee
on SMRF Research: N. Iwankiw, AISC
{Act. Chm.); H. Martin, AISI; A. Collin,
Consultant; D. Miller, Lincoln Electric
Co.; M. Engelhardt, Univ. of Texas
Austin; L. Napper, Steel Committee of
California; M. Engestrom, Nucor-Yamato
Steel Corp.; C.W. Pinkham, S.B. Barnes
Assoc.; R. Englekirk, Englekirk & Sahbol;
E.P f'n;lrl[ Unit of CA-Berkeley, R
Ferch, Herriek Corp.; T. Sabol, Englekirk
& Sabol; F. Long, PDM | Strocal; M
Saunders, Rutherford & Chekene;
.”-‘h”o"l'_ .Ua';]r'ﬂ.l‘n”’ Assoe . .H f'.-I!'u nit,
AISC (Secretary)

FLOORVIB

an expert system for

FLOOR VIBRATION

ANALYSIS

Developed by
Thomas M. Murray, Ph.D,, PE
Souhail Elhouar, Ph.D.

*  Far exceeds the capability of all
other NMoor vibration software.

({*  Choose from six tolerance

criteria including one for
rhythmic activities.

* Beam, joist or built-up member
framing.

 Complete user's manual with
examples and tutorial.

« PC-Based. On line expert
advice.

To order send P.O., check, or credit
card information for 250 + 510 S&H
to:

Structural Engineers, Inc.

537 Wisteria Drive

Radford, VA 24141

Fax 703-639-0713

Voice 703-731-3330
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AISC QUALITY
CERTIFICATION PROGRAM

HERE ARE TWO WAYS TO CER-
T'r'u-'\ AN INDUSTRY, according

to Thomas Schlafly, AISC's
director of fabricating operations
and standards. “You can certify
the product, the way Under-
writers Laboratory does, or you
can certify a system, the way
ISO 9000 does.” Since 1976, the
AISC Quality Certification
Program has been examining
fabricators and certifying the
way they do business.

Rather than inspecting indi-
vidually fabricated pieces, “we
try to see that the people are
qualified, management under-
stands and wants to provide a
compliant product, and the way
the people do business is one
that will produce adequate work
and deal with problems,”
Schlafly explained. “The pro-
gram is intended to help the con-
struction community distinguish
fabricators that have quality pro-
grams from those that do not.”

The Quality Certification
Program concentrates on person-
nel, organization, experience,
equipment, procedures and com-
mitment required to provide
material complying with com-
mon project specifications at a
level of quality commensurate
with the sophistication of the job.

Short of an engineer or con-
tractor individually inspecting
each shop personally, the
Quality Certification Program
provides the finest method of
evaluating whether a shop is
capable of performing the
required work. Many states, as
well as the Army Corps of
Engineers, use the program to
pre-qualify fabricators.

CATEGORIES
The program has provisions

for three categories (certification
in Category II includes Category

I and certification in Category
III includes Categories 1 & I1):

® CATEGORY I — Conventional
Steel Structures (including small
public service and institutional
buildings; shopping centers; light
manufacturing plants; miscella-
neous and ornamental iron work;
warehouses; sign structures;
low-rise truss/beam/column
structures; and simple rolled
beam bridges)

®* Carecory II — Complex Steel
Building Structures (including
large public service and institu-
tional buildings; heavy manufac-
turing; powerhouses; metal pro-
ducing/rolling; crane bridge
girders; bunkers and bins; sta-
dia; auditoriums; high-rise build-
ings; chemical processing and
petroleum processing)

® CaTeGoRry III — Major Steel
Bridges (all bridge structures
except for simple rolled beam
bridges); in addition, some
bridge fabricators can ask for a
review and endorsement of their
Fracture Critical experience.
These fabricators are designated
in the listing as I11F.

In addition, AISC administers
a certification program for the
Metal Building Manufacturers
Association (Category MB, which
is listed separately).

EviGgBiLry

All structural steel fabricators
are eligible for certification in
Categories I, Il & III, whether
they're members of AISC or not.
Typically, nearly a third of all
fabricators must adjust their
procedures prior to receiving cer-
tification.

“The differences between cate-
gories include differing require-
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ments for equipment, experience
of personnel, procedures appro-
priate for the various types of
work anticipated within each
category and a separation
between Quality and Production
in the organization,” Schlafly
said.

“We're in the process of
reworking the program to make
it more product quality oriented
and less paper quality oriented
(see sidebar on opposite page),”
explained Robert G. Abramson,
chairman of the AISC Commit-
tee on Fabricating Operations &
Standards. “Our model is the
ISO 9000 program. We're also
bringing the program more in
line with critiques from DOTs
and building authorities. The
better we can make the program,
the more confidence engineers
will have in it, and the more
likely it will be written into
specifications.”

CERTIFICATION REQUIREMENTS

The requirements for certifica-
tion consist of the documentation
of organization and procedures
used to implement quality assur-
ance and the successful comple-
tion of an annual review con-
ducted by an independent
auditing firm. Schlafly said the
questions forming the auditors
checklist were developed by the
AISC Committee on Fabricating
Operations and Standards in
conjunction with a review com-
mittee of approximately 35 prac-
ticing engineers and is updated
regularly.

Administratively, the program
runs in three-year cycles. The
initial review and those conduct-
ed every three years thereafter
are considered “full” reviews and
consist of a check of all items on
the checklists. The reviews in
the intermediate years are con-




ducted with a minimum of fore-
warning. The essential items on
the checklist, marginal items
from the previous review, and a
random selection of non-essen-
tial items from the checklist are
included in the intermediate
reviews. The minor abbreviation
permits a cost reduction and
helps keep the program within
the financial capabilities of
smaller shops. The minimum
acceptable quality standards are
defined by the checklists and
“objective criteria” that are
developed and maintained by the
governing committee. The size of
the plant and its niche in the
structural market are not factors
in judging shops, except as they
relate to the certification cate-
gories,
INSPECTION PROCEDURES

Five departments are inspect-
ed at each facility: General
Management; Drafting; Purch-
asing; Operations; and Quality
Control. Each department must
have an organization and job
functions that promote commu-
nication of guality requirements
to the forces performing the
work and experienced key per-
sonnel to oversee the workings of
each department. There also
must be procedures to review
projects to make sure the partic-
ular facility is capable of per-
forming the work, controlling
design and specification docu-
ments, shop fabrication docu-
ments, and marking of material.

Welding must be done by
AWS qualified personnel to qual-
ified procedures. Material and
equipment has to be adequate
and maintained in a manner
that will produce good work.

Bolting procedures and equip-
ment must be in place. Weld pro-
cedures must be used and the
appropriate provisions of AWS
must be followed. Painting
equipment and gages must be
available and working. The qual-
ity department is to have a
Certified Weld Inspector avail-
able (though not necessarily on
staff) and is checked to see if
there are NDT technicians on

FOrR 1995

everal major changes are expected to take place in mid-
1995 for the AISC Quality Certification Program.

* The biggest change scheduled is in the category designa-
tions. Currently, simple bridges and conventional structures
are combined into one category. The proposed change would
split these two categories apart, creating two bridge categories
(for simple and major steel bridges) and two building cate-
gories (for conventional and complex steel buildings).
Fabricators certified for major steel bridges would no longer
be automatically certified in any building category but would
be eligible to receive both certifications,

¢ In a related change, the program will add an endorse-
ment for a fabricators ability to apply sophisticated coating
systems. This would be in addition to the existing Fracture
Critical endorsement. And in the future, a bridge component
category will be created so that bearing manufacturers will no
longer require certification that they can build a bridge.

* Another important modification of the certification pro-
gram will change the audit method. Fabricators will be
required to submit certain procedures—such as welding, bolt
installation, inspection and non-performance procedures—ior
review prior to the audit. Also, the checklist will be con-
densed and revised to better reflect current organizational
structure. Initial and full inspections will continue to review
the fabricator's systems, but will concentrate more on what is
being made in the shop and drafting rooms. Intermediate
reviews will more fully concentrate on daily operations and
there is the possibility that unannounced audits will be con-
ducted.

* Some requirements will be changed. For example, fabri-
cators will be permitted to contract NDE personnel from out-
side sources. Also, for complex bridge shops, a CWI will be
required on staff. The program will require extensive experi-
ence in key managers and in the shop. And finally, project
management criteria will be added and the drafting room
review will be more extensive than in the past,

* The scoring system will be changed to pass/fail to reduce
arbitrary judgements.

staff. Quality Control must have
the authority to stop work if
there is a problem.

The following pages list
Quality Certified Fabricators, as
of October 15, 1994, two ways:

alphabetically and by region.

If you have any questions
about AISC Quality Certi-
fication, please fax them to AISC
Quality Certification at 312/670-
5403.
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Hats Off

To Doing it Bettei.

@)iﬁg it better for less without compromising quality.
That's what FabAre is all about. We're large enough to handle
almost any project, yet small enough to accommodate our
clients’ changing needs or delivery dates. With state-of-the-art
manufacturing facilities, decades of experience and employees
who take great pride in famous FabAre quality and punctuality,
we might be exactly right for you.

For a client / project list and color brochure which pictorially
presents the FabArc competitive edge simply call, write or fax.

O AISC Certified for Category I and I1 Structures -

205-831-8770 / FAX 205-831-8776
111 Meadow Lane / Oxford, Alabama 36203
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FabArc Steel Supply, Inc.
P. 0. Box 606 / Anniston, Alabama 36202 Fqb rc
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AISC QuALITY CerTIFIED FABRICATORS (CATEGORIES I, 11 & 1)

. Type  Company Name Location Contact Phone =
] A. Spadafora lron Works, Inc. Everelt, MA Frank Spadafora (617) 387-4020
Il Able lron Works, Inc. Charleston, 5C George Bighee (803) 571-2253
I Acme Structural, Inc. Springfield, MO Hugh Wiley (417) 865-6691
" Addison Steel, Inc. Albany, GA Gene Blohm {407) 295-6434
] ADF International Inc. Quebec, Canada Pierre Paschini {514) 625-1911
I Advanced Resources & Constr. Ent., Inc.  Kingfield, ME Walter Kilbreth (207) 265-2646
F AFCO Steel Little Rock, AR Grady Harvell (501) 340-6285
] Alamo Steel Co. Waco, TX Ronald Merrit (B17) 799-2471
I Alert Steel Fabricators, Inc. Chicago, IL Russell Paviock {312) 375-9600
i Aliab, Inc. Enterprise, AL M. Brown (205) 347-9516
I Allstate Steel Company, Inc. lacksonville, FL Yancey Montgomery (904) 781-6040
Il Almet Inc. New Haven, IN Thom Bada (219) 493-1556
1l American Steel & Aluminum Co,, Inc.  Grand Prairie, TX Ken Teel (214) 264-1533
1 American Steel Fabricators, Inc. Milford, NH Mark Carter (603) 547-6311
F American Welding Company, Inc. West Greenwich, Rl Richard Silva (401) 821-7186
i Amiels, Inc. Brownsville, TX Eric Phua (2100 831-8220
1] Amthor Steel Co, Erie, PA Richard Carrara (814) 452-4700
l Antenna Products Corp. Mineral Wells, TX Sam Risner (B817) 325-3301
I Arlington Structural Steel Co., Inc. Arlington Heights, IL Ralph Clarbour (708) 577-2200
HIF Atlas Machine & lron Works, Inc. Gainsville, VA Wemer Quasebarth  (703) 7544171
1113 Augusta Iron & Steel Works, Inc. Augusta, GA G. Bovard (706) 722-0721
i} Avondale Industries, Inc. Avondale, LA John Simpson (504) 436-5192
1 BAAR Steel, Inc. Colorado Springs, CO Arnald Simon (719) 634-5511
] Beck Steel, Inc. Lubbock, TX John Beck (B06) 762-3255
i Bell Steel Company Pensacola, FL Daniel Davis (904) 4321545
n Berlin Steel Construction Co., The Berlin, CT John Holcomb 203) 828-3531
m Bethlehem Contracting Co. Bath, PA John Cancelliere (610) 837-9444

1HF
I
(:
Il
Il

Il
HF
HF
F
' HF
HiF
i
mn
Il
Il
I
Il
HF

F
IF
NIF
IF
IF
IF
WIF
1
i
I
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Beverly Steel, Inc.

Bratton Corporation, The

Brenner Companies

Brookfield Fabricating Corporation
Burcamp Steel Company

Burger Stuctural Steel Company
Burtman Iron Works, Inc.

C & C lron, Inc.

Canam Steel Corporation

Knoxville, TN
Kansas City, MO
Winston-Salem, NC
Brookfield, MO
Wichita Falls, TX
Akron, OH
Readville, MA
Merrillville, IN
Washington, MO

Canron Construction Corp. (Eastern Div.) Conklin, NY
Canron Construction Corp. (Western Div.) Portland, OR

Capital Steel Co.

Capitol Steel & Iron Company

Carolina Steel Corp.
Carrara Steel

Carter Steel and Fabricating Co,
Cen-Tex Marine Fabricators Inc.

Central Steel, Inc.

Central Texas lron Works
Chillicothe Iron & Steel, Inc.

Cianbro Corporation

City Welding & Fabricating Inc.
Cives Steel Co, (Mid-South Div.)

Lincoln, NE
Oklahoma City, OK

Nash County, NC; Colfax, NC

Erie, PA
Bellefontaine, OH
Smithville, TX
Wichita, KS
Waco, TX
Chillicothe, MO
Pintsfield, ME
Jackson, MS
Rosedale, MS

Cives Steel Company (Mid-Atlantic Div,) Winchester, VA
Cives Steel Company (New England Div.) Augusta, ME

Cives Steel Company (Northem Div.)
Cives Steel Company (Southern Div.)
Colonial Iron Works, Inc.

Conn Fabrication & Engineering Co.
Construction Supply & Erection Inc.
Craft Machine Works Inc.

Crown Steel, Inc.
D. S. Brown Co., The

Daewoo Heavy Industries Lid,
Dave Steel Company, Inc.

Gouverneur, NY
Thomasville, GA
Canonshurg, PA
New Castle, PA
Germantown, WI
Hampton, VA
San Antonio, TX
N, Baltimore, OH
Kungynam, Korea
Ashville, NC

Clarence Nelson
Paul Arnsmeyer
Thomas Underhill
Charles Woods
Gary Anthony
George Hascher
Charles Burtman
Gerry Chandler
Gregg Baldwin

leff Gannett
Michael Eckstein
Curtis Smith

John Nesom

Bob Rice

Richard Carrara
Marvin Silverstein
Gene Hinnant

Les Aaby

David Hartwell
Kent Peterson
Leroy Vanadestine
Danny Lee

Edwin Montgomery
Duncan McGilvray
Barry Brackent
Dominic Centofanti
James Jackson
Joseph Barravecchio
William Branscome
Bruno Henke
Richard Rea

Adrnan Augustin
David Arps

Tim Hefiner

(615) 687-7921
(816) 363-1014
(910) 725-8333
(816) 258-2214
{B17)322-1135
(216) 253-5121
{617) 364-1200
{219) 769-2511
(314) 239-6716
(607) 723-4862
{503) 255-8634
(402) 476-1021
(405) 632-7710
(910) 275-9711
(B14) 452-4700
(513) 593-3010
(512) 237-2496
(316) 265-B639
(817) 776-8000
(816) 646-2250
(2071 487-3311
(601) 922-2909
(601) 759-6265
(703) 667-3480
(207) 622-6141
(315) 287-2200
(912) 228-9780
(412) 745-1423
(412) 654-6672
(414) 255-3003
(804) 380-8615
{210} 674-5911
(419) 257-3561

{704) 252-2771
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PIPE & TUBE BENDING MACHINES

BENDING CAPACITYUP TD 3" 0D
(2" Sch. 40 or 2'4" Sch. 10)

UP TO 15%" CLR

EASY TO USE - LOW MAINTENANCE
MICROPROCCESSOR CONTROLLED
bending angle, springback, and
counterbending die (DE Models)

AVAILABLE WITH MOTORIZED
COUNTERBENDING DIE

TWO SIZES TO CHOOSE FROM
MANDREL TABLE AVAILABLE
RING ROLLING ATTACHMENT

ATTRACTIVELY PRICED

DEALER INQUIRIES WELCOME

w65 ROUTE 125
KINGSTON, NH 03848

: TEL: (603) 382-1476
MACHI NE B Y FAX: (603) 642-4813
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Structural Steel

Niederhauser,
Producing the Finest
in Metals Since 1957

Miscellaneous
Metals

Ornamental
Metals

Architectural
Bronze

Aluminum

LEADING THE
INTERMOUNTAIN
WEST IN QUALITY

AND SERVICE

SINCE 1957

AISC
CERTIFICATION
Category |
Conventional Structures

Category Il

Complex Steel Structures

BONDABLE

77586/9" auser

METAL WORKS CO., INC.

P.O. Box 16082
Salt Lake City, Utah 84116

(801) 973-8310
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oux City Foundry Co.

STRUCTURAL & FABRICATED METALS e CAST METALS e STEEL SERVICE CENTER
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Company Name

DeLong's Inc.

Delta Steel Company Inc.
DEXCO (Ross Technology Corp.)
Dialco Steel Fabricators Co,
Dollinger Steel Company
Drake-Williams Steel Inc,

E & H Steel Corporation

East Coast Steel

East Coast Steel

East Hartford Welding, Inc.

Egger Steel Company

Ellis Steel Co,

FabArc Steel Supply Inc.

Fairfield Engineering Company, The
Falcan Steel Company

Fischer Steel Corp.

Flohr Metal Fabricators, Inc.
Florida Structural Steel

Fought & Company

Geiger & Peters Inc.

General Steel Fabricators Inc.
Gipson Steel, Inc.

GLENCO), Inc.

Globe Iron Construction Co.
Grace and Wylie Fabricators, Inc.
Graco Inc,

Graham Steel Corporation

Grand Junction Steel Co.

H & M Steet, Inc.

Hamilton Iron Waorks, Inc.
Hammert's Iron Waorks Inc.
Harris Structural Steel Company
Hartwig Manufacturing Corp.
Havens Steel Company

Helmark Steel Inc.

Hercules Steel Company

Herrick Corporation, The
Herrick Corporation, The

High Steel Structures Inc.

High Steel Structures Inc.
Hirschfeld Steel Co. Inc.
Hirschfeld Steel Co. Inc.

Hurtt Fabricating Corp.

Hyundai Heavy Industries Co., Lid.
IKG Greulich

Impero Construction Co.

Indiana Steel & Engineering Corporation
Industrial Steel Construction, Inc.
Industrial Steel Construction, Inc.
International Bridge & Iron Co,
Interstate Iron Works Corporation
Interstate Welding & Fabrication Inc.
Ironhorse lronworks, Inc.
Isaacson Structural Steel, Inc.

I. S. Alberici Construction Co.
Jack K. Elron Company, Inc.
lackson Steel Company

Jesse Engineering Co.

lohnson Machine Works, Inc.

K & P Machine Company

Kard Welding Inc.

KCB Towers, Inc.

Keiser Steel Fabricators

Kilroy Structural Steel Co.
Kinsley Fabrication

Location

lefferson City, MO
Jackson, MS
Leola, PA
Birmingham, AL
Gonzales, TX; Beaumont, TX
Oﬂhlhﬁ_ NE
Midland City, AL
Greenfield, NH
South Portland, ME
South Windsor, CT
Sioux Falls, SD
West Point, MS
Oxford, AL
Marion, OH

Fort Worth, TX
Memphis, TN
Seattle, WA
Tampa, FL

Tigard, OR
Indianapolis, IN
Latham, NY
Mendian, MS
Clovis, NM
Nortolk, VA
Springfield, TN
Chattanooga, TN
Kirkland, WA
Grand Junction, CO
Luther, OK
Woodbridge, VA
St Louis, MO

S. Plainfield, NJ
Wausau, WI
Kansas City, MO; Ottawa, KS
Wilmington, DE
Fayetteville, NC
Stockton, CA

San Bernardino, CA
Lancaster, PA
Williamsport, PA
Lynchburg, VA; Midland, TX; Abilene, TX;
San Angelo, TX
Marceline, MO
Ulsan, Korea
Cheswick, PA
Bellingham, WA
Bediord, IN

Gary, IN
Hodgkins, IL
Newington, CT
Whitehouse, N|
Terre Haute, IN
Lorena, TX

Berlin, NH

St Louis, MO
Indianapolis, IN
San Antonio, TX
Tacoma, WA
Chariton, IA
Cleveland, OH
Minster, OH
Highland, CA
Kent, WA
Cleveland, OH
York, PA

Contact

lim Delong
Sydney Geiger
Dan Speicher
Daniel Shields

Karon McCullough

John Williams
Shawn Evans
Walter Ohlson
Maurice Luckern
Kenneth Corneau
Doug lohnson
Frank Hopper
Steve Vinyard
Marvin McFann
Herold Harveson
C. Caldwell
William Taylor
Jim Stephens
Rex Smith

Don Peterson
Terry Vallely

E. Gipson

Randy Kelley
Morgan Steele
Kenneth Petty

J. Hilbert

Kevin Larson
Larry Beam

Rick Pauley
Mike Lucks
Robert Smith

Richard McCallum

Henry Wauserski
Tom Collins
William O'Brien
Claude Scott
David Ogilvie
David Ogilvie
Brad Mills

Jay Mellinger
Sid Dickerson
Sid Dickerson
Robert Walton

Darko Jurkovic
John Impero
Troy Moyes
Karl Iwinski
Karl lwinski

Joseph Bachta
Robert Abramson

Matt Von Dielingen

Bobby Meador
Roger Jones
Gene Jenkins
Timothy Elrod
John Stampley
Lanny Lawrence
M. Garton

John Hoffman
Kenneth Osterloh
Lynn Bogh
Bruce Keiser
Robert Krejci

Raymond Guzzetti

Phone #

(314) 635-6121
(6011 956-4141
(800) 345-8170
(205) 856-0117
(4049) 892-41311
(402) 342-1043
(205) 983-5616
(603) 547-3316
(207) 7731862
(203) 289-2323
(605) 336-2490
(6071) 494-5955
(2051 831-8770
(614) 387-3327
(817) 581-9500
(901) 363-4986
(206) 633-2222
(813) 623-2675
(503) 639-3141
(317) 359-9525
{518) 785-3221
(601) 482-5131
(505) 7634414
(804) 628-0124
(615) 373-2875
(615) 892-4484
(206) 823-5656
(303) 242-4015
(405) 277-3055
(703) 690-2900
(314) 389-0666
(908) 752-6070
(715) 845-3191
(B16) 231-5724
(302) 652-3341
(910) 488-5110
(510) 484-2990
(5100 484-2990
(717) 293-4068
(717) 299-5211
(214) 541-1166
(214) 541-1166
(816) 376-3501

(412) 828-2223
{206) 733-7052
(812} 275-3363
(708) 482-8549
(708) 482-7500
(203) 953-6550
(908) 534-6644
(812) 232-0474
(B817) B57-3160
(603) 752-2044
(314) 261-2611
(317)632-4391
2101 633-0100
(206) 922-7433
(515) 774-2191
(216) 641-2570
(419) 628-2375
{(909) B62-0322
(206) 852-1910
(216) B83-3000
(717)741-8326
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Company Name

Kline Iron & Steel Co,, Inc,, The
L. B. Foster Company

Lacy Steel Company

LeBlanc Communications, Inc.
Lehigh Utility Associates
Lejeune Steel Company

Leonard Kunkin & Associates, Inc.

Lewis Engineering Company
Lincoln Steel Co.

Littell Steel Company
Lynchburg Steel & Specialty Co.
M & S Fabricators Inc.

Madden Steel Fabrication
Maritime Steel & Foundries, Lid.
Mark Steel Corp.

Martin Iron Works Inc.
Marysville Steel, Inc.

Merrimack Sheet Metal, Inc

Metropolitan Steel Industries, Inc.

Mid America Steel Inc.
Mid-Ohia Products, Inc.
Midland Steel Company
Missouri Valley Steel Co.
Moare & Moreford, Inc.
Mound Steel Corp.
Mountain States Steel, Inc
Munster Steel Company Inc.
National Eastern Corporation

Location

Columbia, SC
Norcross, GA; Pittsburgh, PA
Lawrence, KS
Sioux City, IA
Saouth Plainfield, N)
Minneapolis, MN
Line Lexington, PA
Chaska, MN
Lincaln, NE
Fallston, PA
Monroe, VA
Altavista, VA
Hollidaysburg, PA
New Glasgow, NS
Salt Lake City, UT
Reno, NV
Marysville, OH
Concord, NH
Sinking Spring, PA
Fargo, ND
Hilliard, OH
Wathena, KS
Sioux City, 1A
Greenburg, PA
Springboro, OH
Lindon, UT
Munster, IN
Plainville, CT

Niederhauser Omamental & Metal Works Salt Lake City, UT

Contact

David Easterling
Richard Kelleher
Ed Hoadley
Mark Gothier
William Butrico
Larry Kloiber
Leonard Kunkin
Gordon Lewis
William Nessen
Robert Thaw
Kenneth Hudnall
Siglinde Allbeck
F. Madden

Dale Robertson
L. Van Vleet
John Pieretti
Eugene Clayman
James Dussault

Anthony Panariello

Donald Clark
Doug Koch

Al Simonis
Robert Jacobsen
Richard Moreford
Russ Ballard
Bruce Dastrup
Ronald Robbins
Warren Kan

Butch Niederhauser

Phone #

(803) 251-8000
(412)928-3478
(913) B41-2470
(7121 252-4101
(908) 561-5252
(612) B61-3321
(215) 723-6744
(612) 368-3000
(402) 474-3030
(412) 843-5212
(B804) 929-0951
(B804) 369-1170
(814) H95-4461
902) 752-1511
(801) 350-2092
(702) 329-8631
(513) 642-5971
(603) 224-7766
(610) 678-6411
(701) 232-8831
614) 777-2795
1913) 989-4442
(712) 255-1616
(412) 834-1100
(B00) 488-3957
(B01) 785-5086
(219) 924-5198
(203) 747-3700
(B01)973-8310

Iron Works, Inc.
Ocean Road
Greenland, NH

Ph: 603/436-7950

Fabricators &
Erectors of
Structural Steel
Steel Joists

Metal Decks

“We did 1t...”

03840

Misc. Iron

Fax: 603/436-1403

’,"H

I\\\nl ey ag.

<&

Fuel Maintenance Facility
Bangor International Guard, Bangor, Maine
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Type Company Name Location Contact Phone =
I Howston I
i ( il K i o
Il ( lar i O
] ) hiriclge 5 Art Rog \ |
| ) Al CIN; i
G
1] Clregon b Works, Inc Clackamas, (IR Terry Aarnio 3073) 653-6300
HIF Orleans Materials & Equipment New Orleans, LA lohn Housey Od) 2886361
11§ Owen Steel Company Ine Columbia, St William Saunders B03) 251-7680
rs, Ir Farmington, MO Gail Brister 114) 756.5741
buquergue, NM Tany Roovakker 05) B23-2611
| ( ts, Ir Seattle, WA Roy Deranleau 723
| I \Hen Jim Ti
| I er | Rogrer (
11 i ( | John Girzvbow
f 4 Park. 1l Larry
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) Iriaa Stowr 0
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e Ro Edward Wr ]
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Company Name

Reynolds Manufacturing Co.
Richmond Steel & Welding, Inc,
Rome Iron Group Lid., The
Roscoe Steel & Culvert Co.

Ross Technology Corp.

Roy Case Construction Company
RP's Machinery Sales, Inc.

RTW Industries nc.

Ryan lron Works, Inc.

S & § Steel Fabrication

Safety Guard Steel Fabricating
Safety Steel Service, Inc.
Samsung Heavy Industries
Schlosser Steel Inc.

Schuff Steel Company

Searcy Steel Co.

Shane Felter Industries, Inc.
Sharon Manufacturing Inc.
Sheffield Steel Products

Shelco Steel Works, Inc.
Shepard Steel Company, Inc.
Sigma Industries

Sioux City Foundry Co.

Skaggs Iron Works

SME Industries, Inc.

Southern Iron Works, Inc.
Southern Ohio Fabricators, Inc.
Southington Metal Fabricating Co,
Southwest Steel Fabricators, Inc.
Spector Metal Products Co., Inc.
5t. George Steel Fabrication

St. Louis Fabrication Services, Inc.
Stainless, Inc,

Steel and Pipe Corp.

Steel Fabricators, Inc.

Steel Service Corporation
Steel, Inc.

SteelFab, Inc.

Stein Steel & Supply Co,
Stevens Equipment Co,
Steward Steel Supply Co.
Stewart-Amos Steel, Inc.

Strait Manufacturing & Welding, Inc.

Structural Accessories, Inc.
Structural Steel Products Corp,
Structures Unlimited Inc.
Stupp Bros. Bridge & Iron Co,
Summit Manufacturing Inc.
Syro Inc.

Syro, Inc.

Tampa Steel Erecting Co.
Tech-Steel, Inc.

Thomas Steel Inc.

Tidewater Steel Co., Inc,

Tips lron & Steel Co,

Topper & Griggs, Inc.

Trinity Industries Inc.

Trinity Industries Inc.

TriState Steel & Fab. Co., Inc.
Tuckerman Welding & Fabrication
Union Metal Corporation
Universal Structural Inc.

Utah Pacific Bridge & Steel Corp.

Location

Avonmore, PA
Rockingham, NC
Rome, NY
Hillings, MT
Leola, PA

Little Rock, AR
fersey Shore, PA
Muncie, IN
Raynham, MA
Hurricane, UT
Millvale, PA
Victoria, TX

Changwon Kyungnam, Korea

Hatfield, PA
Phoenix, AZ
Searcy, AR
Uniontown, PA
Sharon Center, OH
Palatka, FL

South Holland, IL
Hartford, CT
Selbyville, DE
Sioux City, IA
Memphis, TN
Salt Lake City, UT
Springfield. VA
Cincinnati, OH
Plantsville, CT
Bonner Springs, KS
Holbrook, MA
Saint George, UT
St. Louis, MO
North Wales, PA
Sanford, NC

Ft. Collins, CO
FL. Lauderdale, FL
Jackson, MS
Scottdale, GA
Charlotte, NC
Atlanta, GA
Salem, OR
Sikeston, MO
Harrisburg, PA
Greencastle, PA
Terryville, CT
Clayton, NC
Ephrata, PA

St. Louis, MO
West Hazelton, PA
Centerville, UT
Girard, OH
Tampa, FL
Clearfield, UT
Bellevue, OH
Chesapeake, VA
Austin, TX
Plainville, CT
Houston, TX
Maontgomery, AL
San Antonio, TX
Tefft, IN

East Boston, MA
Canton, OH
Vancouver, WA
Lindon, UT

Contact

Michael Perfetti
Thad Ussery
Bill Oliver
Dale Butterfield
Dan Speicher
Roy Case
Robby Fisher
Terry Warner
john Cauley

E, Staples
David Campbell

Rod Thompson

James Morehouse
Randy Eskelson
Gabe Rutherford
Ronald Kaczynski
Jerry Kostelny

D. Welsh

Al Voss

Rick Beckerman
David Speier
Michael Potash
Mike Skaggs
Hank Battaglia
Samuel Parker
Stephen Sundin
Tom Beland

Bob Dill

Brian Spector
Kirk Mitchell
Rich Schroeder
Peter Starke
William Gupton
John Shaw

Brian Kelley
lohn Bear

lames Burdette
Don Sherrill

H. Woodall
Hans Bauer
Larry Steward
Russell King
Gireg Strait
Robert Colpitts
Trudy Hales
Brian Richardson
Robert Stupp
Lewis Grant
Dennis Woodard
Ronald Colapietro
Robert Clark
Scott Rosenlof
Daniel Thomas
William Dunkley
Steve Wimberly
Kenneth Eagg
lohn Gilliam
Tom Germanson
Fred Peters

Fred Haas
loseph Burm
Tom Mueller
Dave Williams
Clark Olsen

Phone £

(412) 6974522
(919) 5824026
(315) 337-9000
(406) 656-2253
(717) 656-5634
(510) 8974061
{7171 398-7456
(317) 7414111
(508) 822-8001
(801) 635-9801
412)821-3533
(512) 575-4561

(215) 723-9883
(602) 252-7787
(507) 268-2466
(412) 439-2403
(216) 239-1561
(904) 328-4683
(708) 333-5380
(203) 525-4446
(302) 436-9610
(712) 252-4181
(901) 947-3100
(801) 280-0711
(703) 354-5500
(513) 771-1600
(203) 621-0149
(913 422-5500
(617) 767-5600
(B01) 673-4856
(314) 385-4180
(215) 699-4871
(B00) 776-0752
(303) 484-2752
(305) 772-0440
(601) 939-9222
(404) 292-7373
(704) 394-5376
404) 523-2711
(503) 581-2511
(314) 471-2121
(7171 564-3931
(717) 597-3125
(203) 589-8826
(919 553-3034
(717) 738-2418
(314) 638-5000
(717) 454-8730
(BO1) 292-4461
(B800) 321-2755
(B13)677-7184
(801) 263-0068
(419) 483-7540
[B04) 545-0566
(512) 478-8511
(203) 747-5737
(7131 B61-8181
(205) 265-6702
(210) 333-8222
(219) 828-4011
(617) 569-8373
(216) 456-0163
206) 695-1261
(801) 785-3557
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Type  Company Name Location
] V & S Schuler Engineering Inc Canton, OMH

. Il V. B, Fabricators, Inc. Glenshaw, PA
| Valmont Industries, Inc. (Ind. Const. Prod.) Elkhart, IN

Valley, NE
F Van Buren Bridge Co., a subsidiary
of AFCO Van Buren, AR
IiF Vincennes Steel Corporation Vincennes, IN
| Virginia-Carolina Steel, Inc. Norfolk, VA
Il W & W Steel Company Lubbock, TX;
Oklahoma City, OK

I Walpar, Inc, Birmingham, Al
| Wascot, Ing Wichita, KS
1] Watson Bowman Acme Cormporation Ambherst, NY
| Waukegan Steel Sales Waukegan, IL
| Wichita Steel Fabricators Wichita, KS
] Wilborn Steel Corporation San Antonio, TX
113 Williams Bridge Company Manassas, VA
] Williams Bridge Company Richmond, VA
1] Williams Steel Company Jackson, TN
1} Wisconsin Structural Steel Co Barronett, Wi
| Woolf Stee! Inc Middletown, PA
113 Zalk Josephs Fabricators, Inc. Stoughton, Wi
INF Zimmerman Metals Inc Denver, CO

Contact

Victor DiMargio
Ray Kuzmovich
Rick Sampson
lohn Pleiss

Grady Harvell
Kevin Day
Stephen Nicholas
Robert Meador
Rick Cooper

H, Parker
Dwayne Cotton
Wayne Walter
Don Robison
Jim Smith

Tom Wilborn
Dick Geyee
Dick lohnson
James Campbell
John Peterson
lerry Woolf

H. Gurthet
Dave Denney

>

Phone =

(216) 452-5200
(412) 9610197
(402) 359.2201
(402) 359-2201

(501) 340-6285
(B12) 882-4550
(804) 853-7403
(B06) 765-5781
(405) 235-3621
(205) 925-4990
(316)942-22138
(716) 691-7566
(708) 662-2810
(316) 838-3301
{210) 532-6852
(703) 361-5885
(B04) 233-7H94
(907) 423-4900
(715) 822-2647
(717) 944-14213
(608) B7 3-6646
(303) 294-0180

@ DESCON

DESIGNS AND DETAILS
STEEL CONNECTIONS

FOR A FREE DEMO DISK
CALL OR WRITE TO

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

(510) 658-8328

Please circle # 52

The Sky’s
The Limit.

AISC Category |, II, lll
Complete fabrication and
erection of buildings

and bridges

Buildings & Bridges for New England...
built in New England

EAST COAST STEEL

Corporate Headquarters Bridge Division
Greenfield, NH South Portland, ME
(603) 547-3316 (207) 773-1885

Serving all of New England and New York State

Please circle # 89




AISC QuALITY CERTIFIED FABRICATORS (CATEGORY MB)

Type  Company Name

MB A & S Building Systems, Inc.

MB American Buildings Co.
MB Behlen Manufacturing Co,
MB Butler Manufacturing Co.

MB Butler Buildings (Canada)
MB Ceco Building Systems

Chief Industries Inc.
Chief Industries Inc.
Garco Building Systems

MB
MB
MB
MB Guli States Manufacturers Inc.
MB Kirby Building Systems, Inc.
MB
MB
MB

NC1 Building Systems, Inc.
NCi Building Systems, Inc.
Nucor Building Systems

MB Pascoe Building Systems, Inc.

MB Star Building Systems

MB Steelox Systems

MB United Structures of America, Inc.

MB Varco-Pruden Buildings

Location Phone =

Caryville, TN 8. Ellison 1615) 426-2141
Eufaula, AL; Carson City, NV; El Paso, IL Joel Voelkert (205) 687-2000
Columbus, NE John Bowes (402) 563-7275
Kansas City, MO Steve Shearer (B16) 968-4700
Galesburg, IL Terry Blank (309) 345-6800
Annville, PA David MacQueen (717) B67-4606
Laurinburg, NC Charlie Brown (910} 276-7676
Birmingham, AL C. Simmons 1205) 798-6300
San Marcos, TX Mike Bruns 15121 196-1636
Visalia, CA Alan Goddard (209) 651-5316
Burlington, ON Harry Ragetlie (416) 332-7786
ML Pleasant, IA Jeft Saunders (319) 385-8001
Locketord, CA Faron Moyers (209) 727-5504
Rocky Mount, NC Donald Conley (919) 977-2131
Columbus, MS John Scarbrough (6OT) 128-6722
Grand Island, NE Marion Alley {308) 3824557

Rensselaer, IN
Airway Heights, WA
Starkville, MS
Portland, TN
Houston, TX
Mattoon, IL
Waterloo, IN
Columbus, GA

Oklahoma City, OK: Hamilton, OT;

Maonticello, 1A

Washington Court House, OH; Mason, OH

Houston, TX; Portland, TN
Kernersville, NC

Van Wert, OH

Evansville, Wi

Turlock, CA

Pine Bluff, AR

St. Joseph, MO

Rainsville, AL

George Groom
William Savitz

Thomas Southerland

Roy Price

Eric Masterson
Fred Hensey
Danny Coggins
Leonard Grahia

Bud Warlord
Ed McQueen
Ron Fletcher
Creg Bava
Tim Gorske
Mike McLain
Kurt Rorick
Britt Skrivanek
Lonny Loiselle
Bobby Sparks

(509) 244-5611
(607) 323-8026
(615) 325-4165
(713) 466-7788
(BOQ) 777-9378
(219) B37-7891
(706) 324-1562

(B00) 654-3921
5131 573-5296
(713) 442-8247
(9101 9964801
(410) 757-2016
(608) BB2-5000
(209) b6H7-4951
(501) 534-6030
(B16) 238-7550
(205) 638-2264

AISC QuALITY CerTIFIED FABRICATORS (1, 11, 11I) — By STATE

ALABAMA CONNECTICUT HOWA

Hl Altab, Inc.AL M Berin Steel Construction Co., The MB  Ceco Bullding Systems

] Dialco Steel Fabricators Co. n East Hartford Welding, Inc. n lohnson Machine Works, Inc.

F £ & H Swel Corporation WF  Intemational Bridge & lron Co. I LeBlanc Communications, Inc.

] FabArc Steel Supply Inc. MF  National Eastern Corporation MF Missoun Valley Steel Co.

WE Qualico Steel Co, Inc, " Shepard Steel Company, Inc. ME Paxton & Vierling Steel Company

MF Trinity Industries Inc | Southington Metal Fabricating Co. U Siowx City Foundry Co,

1 Walpar, Inc. ] Structural Accessories, Ing.
([ Topper & Griggs. Inc ILLINOIS
ARKANSAS ] Alert Steel Fabricators, Inc

(UL AFCO) Steel DELEWARE ] Atlington Structural Steel Co,, Inc.

L} Prospect Steel Inc. WF  Helmark Steel Ing MF Industrial Steel Construction. Ing
" Roy Case Construction Company : Sigma Industnies WMF - Pitt-Des Maoines, Ine
I Searcy Steel Co. I Shelco Steel Works, Inc
HiF Van Buren Bridge Co. FLORIDA I W.\uh‘](,:lﬂ Stewel Sales
n Allstate Steel Company, Inc.
ARIZONA (] Bell Siwel Company INIMANA
WF  Schuff Steed Company ] Horida Structusal Steel I Almet Inc.
WF  Sheffield Steel Products I C & Clron, Inc

Geiger & Peders Inc.
Indiana Steel & Engineering Corporation
Industrial Steel Construction, Ine

CALIFORNIA ] Steel Fabricators, Ind m
MF  Herick Corporation, The WF  Tampa Steel Erecting Co m
i Herrick Corporation, The m

" KCB Towers, Inc. GEORGIA i Interstate Welding & Fabnication I
NE Production Steel Company, tnc I Addison Steel, Inc. ] Jack K. Elean Company, Inc.
F Augusta fron & Steel Works, Inc. MF Munster Steel Company In
CDIGIADO WF  Cives Steel Company (Southern Div,) m RTW Industrics I
BAAR Steel, Inc. I L. B, Foster Campany m TriState Stewel & Fab. Co, Inc.
IIIF Grand Junction Steel Co, 1] Steel, Inc. 1 Valmont Industries, Inc. (Ind, Const, Prod.)
m Platte River Steel L] Stein Steel & Supply Co ny Vincennes Steel Corporation

I Steel Fabricators, Inc,
INF Zimmorman Metals Inc,
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| KANSAS PENNSYLVANIA
] Central Steel, Ing NEVADA | amithor St Ce
IIF Havens Steel Company i r 1 Works Is ]| L
] Lacy Steel Company 1] K n Works ]
. n Midland Steel Company i 5
I PEM Steel Service NEW YORK Wk v Engin
] Southwest Steel Fabr € In 113 Canton Const Eastern Diy I
| Wascot, Ine ¥ Ci Stee ( rihern Div 1] s Ini
| Wichita Steel Fabricators I ( ral Steel Fabricators Ir ik Ine
] ¢ Caroup Ltcl |
LOUISIANA | Wi man Acme Corporation ]
1] Avondale Industr '
HIF Orleans Matern; JuipEment OHIO i \ it
] Burger Sluctu | Comg AL vl Comy ¥
MASSACHUSETTS n Cart cating Co ] Madden Steel Fabirication
I A, Spadatora ron Works, Inc Il D. S. Brown Co,, The 1] Metropolitan neustng '
i Jurtran lron Works, v i Fatetield Engineening Campany, The 1 Moare & Moretord, |
1] Corporation I K & P Machine Company 1]
] il 1] ] L
1] ets Co., | 1] Co ] o
| Tuckerman W g & Fabricat | L 1l d wry Sales, I
| o Prox 5, Ing | Satety Guard Steel Fabncating
MAINE ] Mound Steel Cor 113 Schlosser Steel I
| Advanced Resources & Construction Ent mn Cihio Bridge Corporation il Shane Felter Industries, I
F Clanbro Corporation i Mo '\!-'I'] Inclustries, Inc Il Stainless, Ind
HiF Cives Steel Company (New England Div I Ohhio Structures, Ind Il -
HiF East Coast Steel i Sharon Manufacturing In [} fing, Ir
n Southern Ohio Fabricators, In |
MINNESOTA | Sy, | |
HiF Lefo mpany " Tt el Ine ]
1] Lev g Company I Union Metal Comporation I
H V & 5 Schuler Engineering Ind
MISSOURI RHODE ISLAND
] Acme Structural, Ine OKLAHOMA 1] American Welding Company, I
I Bratton Corporati 111; Capitol Steel & Iron Company
I Brookfield Fabric pOration ] H & M Steset, Ine SOUTH CAROLINA
] Canam Steel Corpo " H W & W Steel Company n Able Iron Works, Ing
i Chillicothe lron & Steel, Inc ] Kline lron & & Co., Inc., The
HIF I OREGON 11 Owen Stee] Cor In
m s Iron Works Ind HiF Canron Construction Com. (Western Div
HIF s Steel Company 11} Fought & Company SOUTH DAKOTA
| Hurtt Fabricating Corp. {115 Oiregon lron Works, Ine 11} Epper Steel Company
11} 5 I Stevens Equipment Co
]
i St. Louis Fabrication Services, Ink
|| Steswardd Stee] H-_||-F.i\, (
11} Stupp Bros, Bridge & lron Co
. MISSISSIPP
| City Welding & Fabricating Ine H L I \ E : E l
MF  Cives Steel Co, (Mid-South Diy 1“"97’ ]I: -‘!!!k-]lza;
I Delta Steel Company Ine
I Ellis Steel Co
Il Gipson Steel, In I C
Il Steel Service Corporation L
L =]
MO Roscoe Steel & Culvert ¢ “ BIRMINGHAM
OsCiH Stes ulvert Co
ALABAMA .

NORTH CAROLINA
I Brenner Compuar

A1
{1} Carolina Steel (

HiF Carolina §

I v, I
I Py
1] om

teel & Welding, Ine
b and Pipe Corp

] SteelFab, Ind

HiF Structural Steel Products Corg

NORTH DAKOTA

] Mid America Steel Ing
NEBRASKA

¥ Capital Steel Co

MB I

I

1iF

NEW HAMPSHIRE
|

Amencan Steel Fabrcators, In

1 East Coast Steel

1 Isaacson Structural Steel, Ine
| Mermmack Sheet Metal, Ind
1 siovel Iron Works, Ing

NEW JERSEY
¥ Harris Structural Steel Company
] Interstate lron Works Corporation

. | Lehigh Utility Associates

NEW MEXICO
I GLENCO, In
I Pace Iron Works

NRge===r=s5gg
‘ :\\\_\“ll!h!

\ 2

IN ADDITION TO ANGLE, RAIL, PIPE, CHANNEL, AND BEAM ROLLING
CAPABILITIES, WE ROLL TUBES, CHANNELS, AND BEAMS THE HARD WAY.
Phone (205)791-2011 FAX (205)791-0500

Please circle # 55
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A Quick Quiz
For Structural Engineers

The more a computer program costs, the TRUE FALSE

befter it is.

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

Structural engineering software can never  TRUE
be fun o 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!

FALSE

FALSE
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T = Your complete solution for
YV iN B R , frames, trusses, beams,
e shear walls and much more!

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

_ I?’I_e_ase circle # 40

"CALL TODAY FOR YOUR FREE DEMO KIT!

SMM 5.0 gives fabricators and detailers the

ength-Ne duce timal cu
Jastest, most accurale m.:r:-.-‘:.’ list manager available. No  lists om in-hou ndor stock
; more time-consumimng manual Lliferf.f!J}‘r:~ .'i' R !
157 \ The softwares speed .;1!.}(J']'.'L,'m_}'l\it;:r'm. _
I'\“l / am easy-lo-use sysiem that’s second to none, stma et I
Na==” (all today for a FREE, no-obligation demo | ' ST P VR T
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u%%sn disk with all modules and the u‘r:lr]-h‘.‘n

EJ.E. INDUSTRIES, INC.

287 Dewey Avenue Wotshington, PA 15101

1-800-321-3955 . 412-228-8841
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TENNESSEE

WMF  Beverly Steel, Inc.

I Fischer Steel Corp

1] Grace and Wylie Fabricators, Inc,
I Graco Inc

1] Sk .Wgs Iron Warks

I Williams Steel Company

TEXAS

] Alamo Steel Co,
1] Alamo Steel Co

i American Steel & Aluminum Co., Inc
" Amiels, Inc.

I Antenna Products Corp.

n Beck Steel, Inc

I Burcamp Steel Company

(] Cen-Tex Marine Fabricators Inc

] Central Texas lron Works

I Crown Steel, Inc,

I Dollinger Steel Company

I Dollinger Steel Company

I Falcon Steel Company

i Hirschield Steel Co. Inc

] Hirschield Steel Co, Inc

MF  Hirschield Steel Co. Iin

| Ironhorse lronworks, Inc.

1] Jackson Sieel Company

i North Shore Supply Company
IMF North Texas Steel Co

]l Palmer Industrial Supplies, Inc.

" Ramsey Steel Company, Ing
] Safety Steel Service, Inc,
1] Tips lron & Steel Co.

WF  Trinity Industries Inc.

MF  Tranity Industries Inc.

1l W & W Steel Company

1 Wilbam Steel Corporation

WF  Mark Sieel Corp.

10 Mountain States Steel, I

I Niederhauser Ornamental & Metal Works
1l S & S Steel Fabrication

] SME Industries, Inc

MF St George Steel Fabrication

i Syro Inc.

0] Tech-Steel, Inc.

WF  Utah Pacific Bridge & Steel Corp.

VIRGINIA

113 Atlas Machine & lron Works, Inc
11 Cives Steel Company  (Mid-Atlantic Div,)
1] Craft Machine Works Ind

F  Globe ron Construction Co

| Hamilton lron Waorks, Inc,

m Hirschfeld Steel Co. Inc

n Lynchburg Steell & Specialty Co
| M & § Fabricators Inc

" Southern lron Works, Inc

WF  Tidewater Steel Co., Inc

| Virginia-Caralina Steel, Inc,

] Williams Bridge Company

F Williams Bridge Company

WASHINGTON

1] Flohr Metal Fabricators, Inc
] Graham Steel Corporation
1] Impeta Construction Co,

WIF Jesse Engineering Co

MF  Keiser Steel Fabricators

| Pacliic Rim Consultants, Inc
I Red tron Corp.

WF  Universal Structural Inc.

WISCONSIN

] Construction Supply & Erection Ing
MF  Hartwig Manufacturing Corp.

MF  PDM Bridge

1] Wisconsin Structural Steel Co.

ME  Zalk losephs Fabricators, Inc.

CANADA
] ADF International Inc
i Maritime Steel & Foundries, Lid,

KOREA

m Daewoo Heavy Industries Lid.

n Hyundal Heavy Industries Co., Lid
m Samsung Heavy Industries
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NEw GUIDE FOR
PAINTING STEEL BRIDGES

By Rita Robison

HILE NEVER SIMPLE,
PAINTING A STEEL BRIDGE
has, in recent years,

become even more complicated
due to stringent environmental
regulations, new methods, new
materials and new ideas.
Currently recommended specifi-
cations often contradict proven
methods and materials. They
also contradict each other,
depending on the specs and stan-
dards adopted by various juris-
dictions.

Is there a right way to paint
or repaint a steel bridge? All 50
states and numerous local gov-
ernments believe there is—and
each can produce specifications
to prove it. Collectively they do
know the right way to paint a
steel bridge, but the vast body of
information needed to do it right
is fragmented, deposited in scat-
tered files across the country.

Now, for the first time, that
information has been collected in
one document. To be published
by AASHTO, the Guide for
Painting Steel Structures 1994,
has reached the mail ballot
stage, The Guide was developed
by a task force convened by the
American Iron and Steel
Institute (AISI) for the AASHTO
T-14 Committee on Steel
Structures. If approved by the
ballot, AASHTO will be issuing
it in 1995.

The Guide was written by
task force members representing
several disciplines that make up
the bridge painting industry:
John Peart, research chemist
with FHWA; Kirt Clement, sr.
chemical research engineer with
Louisiana DOT; Bernard Apple-
mann, executive director of
SSPC; and Fred Backmann,
director of bridges for AISC.
Robert Nickerson, P.E., whose
consulting office is in

Hampstead, MD, spearheaded
the effort. The Task Force broke
tradition with the Guide’s for-
mat. Rather than separating the
specification and commentary
sections, the text places them
together. “Separate commen-
taries tend to get lost,” says
Nickerson. “But to help readers
develop project specifications for
bidding documents, we've includ-
ed model specs for special provi-
sions in the appendix.”

The team did, however, stick
with Nickerson's term “paint”
while many “purists” (his term)
insist that the word should be
“coatings.” His rationale: “You
open up a can of paint to put on
a coating.”

The authors of the Guide did
not work in a vacuum, They col-
lected information and com-
ments from various state DOT
engineers, including lowa,
Illinois and New York. A New
England consortium, which is
developing a similar document
for that area, also contributed.
Source documents from these
and other experts are referenced
in the Guide and some appear in
the appendix.

ScopPE

HE SCOPE OF THE GUIDE IS
SUCH THAT VIRTUALLY NO
STEEL BRIDGE in the U.S.

could be classified as an excep-
tion. The Guide covers painting
new steel in the fabricating plant
and field; existing structures in
service; non-hazardous paint
systems; multiple-level Volatile
Organic Compound (VOC) sys-
tems; and how to handle steel
coated with hazardous materials
in demolition, alteration, repair
and renovation. The intent is to
provide a guide for paint materi-
al selection and application that
will provide long-term protection
and reduce corrosion control

costs. Methods and materials
specified meet EPA require-
ments as of Jan. 1, 1993,

“There’s nothing new in the
Guide,” says Nickerson. “But
what's new is having all the
information in a single source—
it brings together all the infor-
mation needed for painting new
and existing steel bridges. It's
especially valuable for officials in
local governments or in states
that have no full time, fully qual-
ified paint specialists on staff.”

Will the Guide bring down the
soaring costs of painting and
repainting steel bridges? Not
necessarily, according to
Nickerson. “What it does is bring
out all the regulations. Costs
vary depending on how people
are enforcing those regulations.
Because the Guide is based on
the latest state-of-the-art infor-
mation available, there are
places where it may conflict with
what has been considered stan-
dard practice. It may also con-
flict with the way some owners
adhere to the regulations. If
they've been ignoring some of
them, bridge work is going to
cost more than they're used to
paying. But if they've been over-
ly meticulous, the Guide may
save them some money.”

As an example, “There are
owners who haven't really
thought about topcoating over
existing lead-based paint—they
may have the idea that it's not
good painting practice, or that
the coating won't last very long.
But the Guide specifically says it
is a cost effective solution to the
problem of handling the lead-
based paint. In fact, Eric Kline of
KTA now calls it "beneficial pro-
crastination.” We know that
research now being done on
removing lead-based paint will
improve the procedures, bringing
down costs in the future. So it
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may be the best idea to recoat
now, and if the bridge ever needs
to be stripped down to the bare
steel for all-new paint, the costs
will be under control.”

The Guide is intended to
reduce the practice of various
state and local officials to specify
paint systems on the basis of
“preference” rather than cost
effectiveness. When the bridge
engineer in County A specifies
System X and the engineer in
adjacent County B specifies
System Y for virtually identical
bridges on similar sites, nothing
is enhanced except costs.

BRIEF OVERVIEW

HE GUIDE PROVIDES PROCE-

I DURES FOR EVERY PHASE OF A

PROJECT, and its 49 pages—
as typed single spaced, plus an
equally long appendix—may
seem wordy to some readers, For
those who like brevity, three
tables condense the informa-
tion—"the guts of the whole
thing,” in Nickerson's words.
From these, he emphasizes, a
non-expert can select a paint
system for a particular bridge
and “be confident that it will be a
cost effective one.”

The emphasis of the Guide is
on coating systems as opposed to
a series of coats of paint. Table 1
indicates one of three coating
systems available for use in vari-
ous situations. Table 2 is split
between systems for bridges that
are to be repainted from bare
steel (either new steel or pre-
pared by total removal of exist-
ing paint), and those needing
only spot painting or overcoat-
ing. It shows systems (by the
numbers listed in Table 1) suit-
able for highly corrosive and
mildly corrosive environments. It
also notes which systems are
considered “new technology.”
New technology is defined as a
coating system with less than
five years of service on bridges.

The experience of these expert
paint specialists shows up in
Table 3. It contains a partial list
of states that use each type of
paint, and notes the possible
sources of recommended specifi-

cations for the paint. For
instance, the lowa specification
is recommended for the EM
(epoxy mastic) system, which is
also used by Michigan and Ohio.

The Guide’s authors prefer
that all materials for the coating
system be furnished by the same
supplier even though different
parts of the structure may
require different systems.
“Provided one follows the manu-
facturer’s directions, the rest of
the document is how-to-do-it,
plus information on toxicity,”
concludes Nickerson.

Up-FRONT TASKS

N IMPORTANT PART OF THE
Guipe is to delineate
Owners’ responsibilities.

First, they must provide prospec-
tive bidders accurate and com-
prehensive information that
includes the regulatory require-
ments and acceptability of vari-
ous coatings. Hazardous waste
disposal, whether or not handled
by the contractor, remains the
owner's responsibility.

The Guide recommends that
owners conduct a mandatory
pre-bid conference so that all
bidders are aware of contract
requirements and state-of-the-
art techniques available to mini-
mize the cost of compliance.
Where many contracts are
expected to be let over a short
time, a “pre-season” meeting of
all potential bidders is suggest-
ed.

Well before summoning con-
tractors to a pre-bid conference,
but within six months, the owner
must determine just how to pro-
ceed with maintenance painting.
An inspection should note areas
under expansion joints and other
areas prone to corrosion, that
may require special treatment
such as blast cleaning to bare
metal. If the records do not indi-
cate that all existing coats are
non-hazardous, tests must be
conducted to show their lead con-
tent.

The Guide notes that, while
80% of existing bridges are coat-
ed with paints containing lead
and/or chromium, “Specific guid-

46 / Modern Steel Construction / December 1994

ance on an acceptable level does
not exist at this time.” The
0.06% lead by weight criterion
used by many owners does not
automatically mean that the
stringent OSHA regulations
must be invoked. Instead, levels
above the threshold are treated
as a “red flag.”

The line between spot mainte-
nance painting and complete
removal/repainting is generally
put at 20% deterioration of sur-
face area, determined by ASTM
Standard D610. Surface prepara-
tion requirements are noted for
both. Another ASTM Standard,
D5064, governs compatibility of
overcoating paints, and the
Guide recommends that paint
systems from at least three dif-
ferent manufacturers be evaluat-
ed and listed for bidding purpos-
es. Table 4, listing
incompatibilities, is compiled
from actual experiences of bridge
owners.,

SURFACE PREPARATION

N EXTENSIVE PART OF THE
GUIDE DEALS WITH SURFACE
REPARATION, calling it

“the most critical procedure for
successful performance....”
Preparation establishes an
appropriate profile of bare steel
and/or previously coated surface,
Profile of bare steel is measured
as the average depth of the val-
leys from the peaks created by
blasting or other cleaning meth-
ods. Also known as “tooth,” the
depths can range from 1 mil to 3
mils as determined by ASTM
D4417.

For new construction or main-
tenance involving total removal
of existing paints, surface defects
must be repaired, corners of oxy-
gen-cut or sheared edges round-
ed, and faying surfaces of slip-

critical bolted connections
tested and/or certified.

For spot painting, loose paint
is removed and the bare steel
prepared without damaging the
surrounding intact paints. The
bare steel may be more rough
than 3 mils, so paint must be
selected to prevent early rust-
through at the peaks. Zone




S

painting follows the same proce-
dures, and roughening the entire
surface may be necessary for
proper adhesion when topcoating
over existing paints. In any case,
the Guide requires painting
“before any visible rusting
occurs, preferably within 24
hours after preparation,” and
recleaning if rusting or contami-
nation occurs from any source.
APPLICATION

HETHER WORKERS USE

BRUSH, ROLLER, AIR OR

AIRLESS SPRAY, applying
paint to steel (or to undercoats)
must be in accordance with man-
ufacturers’ recommendations,
SSPC-PA 1, the Guide, and local
regulations.

Weather limitations lead this
section. Ambient and steel sur-
faces must be above 40F (4C) but
below 100F (37C), and paint
must be stored at similar tem-
peratures. No painting should be
done during rain, snow, fog or
mist, nor to wet, damp, frosted
or ice-coated surfaces. Some sys-
tems, h(l\\r't‘\"l.‘]'. are more (illl'riini
to these conditions than others.
Several paints cure by absorbing
atmospheric moisture, and these
must be applied as per manufac-
turers’ directions.

Specific directions are given
for mixing paint and using
spray, roller and brush equip-
ment. The Guide provides for
either field or shop painting of
new steel, or both, but insists
that the prime coat be applied to
bare steel before any rusting is
visible, again preferably within
24 hours of preparation. Dry film
thicknesss should be specified,
and each coat should hide the
color of the previous one. Finally,
the contractor is made responsi-
ble for protecting the bridge, sur-
rounding property, vehicles and
people against marring by spills,
spatters and splashes.

SAFETY & THE ENVIRONMENT
PECIAL REQUIREMENTS FOR
PROTECTING WORKERS AND
THE ENVIRONMENT makes

most maintenance painting very
costly when hazardous paint

High Fire =
Ratings at /==~
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Albi Clad 900

Wa_:ter-Bas_ed F_ireproofin_(_:]_for_Exp_o_sed Steel

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

Albi Clad 200 has eamed the right to bear the name Albi Clad by surviving
Underwriters Laboratories Inc.'s extreme interior environmental tests, Inc!udlng
accelerated humidity and industrial atmospheres. And it's ULI fire-tested up to 3-1 2
hours. Yet its simple, economical application requires no reinforcement and resists
damage better than alternative fireproofing.

With Albi Clad 900, your steel can't look, nor your fireproofing work, any better

and specifications:

Albi @
203/828-0571 Division of StanChem, Inc.

401 Berlin Street, East Berlin, CT 06023 FAX: 203/828-3297

Call for information

Please circle # 107

Curved & Straight

Steel Bridge Design
English & Metric

i Serious Design Power on Your PC

* Complex grid and roadway geometries, | girders, box girders, rolled shapes
* Influence surface (grid) or influence line approach (grid or line girder)

* Powerful nonprismatic girder optimization processing (curved and straight)
® 1992 AASHTO Spec. w/ 1993 interims & 1993 Curved Girder Guide Spec

30-day trials available

.

Call for Free Demo Version

MDX software

Phone (314) 446-3221
Fax (314) 446-3278

Please circle # 47



must be removed. The Guide
notes that contract documents
shall indicate all applicable
requirements for worker safety
and environmental compliances.
Worker protection requirements
are included in Appendix D, but
medical surveillance procedures
demanded of the contractor are
listed in detail, with the caution
that some of these may be more
stringent than current OSHA
regulations.

Requirements also deal with
containing debris (hazardous
and non-hazardous), collecting
and disposing it. While the con-
tract documents should spell out
how these tasks are carried out,
the Guide notes that “the owner
is considered to be the "genera-
tor’ and is responsible for insur-
ing that all regulations are met.”
The owner must obtain an EPA
identification number.

A section on quality assurance
outlines how to set up a quality
control plan and an acceptance
testing plan. Responsibilities of
the owner, paint manufacturer
and contractor are set forth, with
the owner directed to check pro-
cedures at every stage. Finally,
as with all good contracts, “Final
acceptance will be based on full
compliance with the contract
documents.”

The appendices include a list
of Structural Steel Painting
Council (SSPC) specifications.
There are model specs which
require only filling in the blanks
for shop coating structural steel,
spot painting, zone painting,
total paint removal and topcoat-
ing. Another model spec deals
with handling hazardous sub-
stances.

Appendix C is a summary of
specific manufacturers’ coating
slip coefficient test results.
OSHA regulations are given in
Appendix D, while E is an intro-
duction to worker safety and
health provisions.

Rita Robison is a freelance
editor/writer based in Albu-
querque, NM.

PAINT & COATING PRODUCTS

CoLp GALVANIZING

RC Cold Galvanizing Compound

stops rust and rust creepage on fer-

rous and nonferrous metal surfaces,
Used to protect bridges, buildings, and
other large steel structures, the liquid
coating is extremely corrosion resistant,
It contains 95% zinc in a dried film and
provides true cathodic protection through
galvanic action. The compound can be
applied by brush, roller or spray and can
be used to repair hot-dip galvanizing and
to rustproof welds.

For more information, contact: ZRC
Products Co., 21 Newport Ave., Quincy,
MA 02171-9975 (617) 773-1180; fax (617)
328-5304 or circle #95.

CORROSION RESISTANCE
high performanceent urethane
coating from Wasser High-Tech
oatings eliminates most applica-
tion restrictions for temperature, humidi-
ty and dew point. The company’s coatings
will cure as quickly as four hours in tem-
peratures down to 15 degrees F, can be
applied in humidities of 6 to 99 percent,
and can be wetted or immersed after as
little as 20 minutes after application. The
coatings offer superior corrosion resis-
tance and can be used to encapsulate red
lead. They have been specified by more
than a dozen state DOTs as well as more
than 10 major utilities.
For more information, contact:
Wasser High-Tech Coatings at (800)
MC-PAYNT or circle #50.

Seeciauzen COATINGS

-Poxy Industries, Ine., offers a vari-

ety of coatings for the construction

industry. A full line of EVA-POX
specialized coatings are available for
both new construction and renovation.
The company also produces Evazote 380
ESP, an expansion joint material which
handles 60% compression and 30% ten-
sion.

For more information, contact: E-Poxy
Industries, Inc., 14 West Shore St
Ravena, NY 12143 (518) 7566-6193 or cir-
cle #97.

ENVIRONMENTALLY CONSCIOUS

COATINGS

outhern Coatings, a subsidiary of
SPratt & Lambert, Inc., is a leader in

providing environmentally con-
scious primers and topcoats for the steel
fabricator and joist manufacturer. The
Enviro-Guard line offers lead- and chro-
mate-free primers and coatings offering
superior protection against rust and cor-
rosion.

Complete information on
Enviro-Guard VOC compliant primers,
as well as Chemtee 606 Water Bage
Epoxy Zine Rich Primer, Chemtec 608
Inorganic Zine Rich Primer and
Dura-Pox 646 Epoxy Mastic High Build

48/ Modern Steel Construction / December 1994

system, is available by contacting:
Southern Coatings, Inc., P.O. Box 160,
Sumter, SC 29151 (800) 766-7070; fax
(803) 254-4833 or circle #98.

COATING THICKNESS MEASURE
new range of Coating Thickness
A-gauges has been introduced by
lcometer Instruments Ltd. The
Eleometer 345 is pocket-sized, yet offers
a number of advanced features, including
an angled screen with backlighting, so
that even in the darkest corners these
instruments can be easily read. Options
include the entry of limits for tolerance
checking and the ability to average read-
ings. Also, one model offers memory for
up to 10,000 readings.

For more information, contact:
Elcometer Inc., 1893 Rochester
Industrial Dr., Rochester Hills, MI 48309
(B00) 521-0635; fax (313) 650-0600 or cir-
cle #99.

Low-VOC COATING

s EPA limits on allowable VOCs

continue to be lowered, fewer reli-

ble high-performance products

are available. Two new inorganic zine

primers have been introduced by

Carboline that meet all current emission

requirements. Carbo Zine D11 and Carbo

Zinc D12 can be shop or field applied

directly to steel to provide long-term cor-

rosion protection in a wide variety of
applications.

For more information, contact:
Carboline, Attn: Mitch Braun, 350
Hanley Industrial Circle Ct., St. Louis,
MO 63144-1599 (314) 644-1000; fax (314)
644-6883 or circle #100.

FAsT-CURING EPOXIES

nemec Co. has introduced Series
I 163 Varuse epoxy coating for steel
that can be applied in a variable
range of temperatures—including cool
weather. It is available in a wide selec-
tion of colors and can be used as a

primer, intermediate or finizh coat.

For more information, contact:
Tnemec Co., Inc., P.O, box 411749,
Kansas City, MO 64141-1749 (816)
483-3400; fax (816) 483-1251 or circle

Grossy COATING
po-Lux 595 Bright Stainless Steel
combines a stainless steel pigment
and a unique rust inhibitor to pro-
vide oustanding resistance to chalking
and the reosive effects of weather. In
testing, the coating retains 80 to 85% of
its original gloss after four years of exte-
rior exposure. The coating is recommend-
ed for both buildings and bridges.
For more information, Steelcote Mfg,
Co., One Steelcote Sq., St. Louis, MO
63103 (314) 771-8053 or circle #101.
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Help Wanted — Chief Draftsman

Aggressive, expanding structural steel fabricator in the
midwest is seeking an experienced Chief Draftsman
Department has (12) to (14) detailers. Must be a take charge
individual with total control over department and outside
detailers, Great assistant on board. CAD experience a plus.
Send resume with salary history and requirements to:

President
Doing Steel, Inc.
2125 North Golden
Springfield, MO 65803

Estimator/Project Coordinator

Successful Midwest structural and misc. steel fabrica-
tor with 3 plants doing $18M a year is seeking an esti-
mator/project coordinator, Computer knowledge a must,
detailing experience helpful. Minimum of 10 years expe-
rience.

Send resume with salary history to:
Estimator
305 N. 35th, #2
Rogers, Arkansas 72756

Help Wanted

Hirschfeld Steel Co., Inc., is searching for
experienced structural steel detailers &
checkers with at least 5 yrs. minimum
experience for our Houston, TX, office. SDS/2,
Microstation or other CAD system experience
a plus.

Fax resume to Personnel: (915) 659-8916

Project Management/Estimating/Detailing

Progressive and rapidly expanding Structural Steel
Fabricator in Midwest is seeking motivated, aggressive
individuals for Project Management/Estimating/
Detailing. Minimum of 10 years industry experience
required. Proficient oral and written communication
skills essential. Commensurate compensation and
excellent benefits. Send resume with salary
requirements to: Sales Manager, P.O. Box 1066, Salina,
KS 67402-1066.

Help Wanted — Structural Steel Estimator

Modern, expanding fabricator seeking Structural
Steel Estimator (min. 10 yers. exp.). Full benefit
package, willing to relocate.

Please fax resume to:

Interstate Iron Works Corp., Whitehouse, NJ
(908) 534-4949
Attn: Charlie Hays

J.W. Hoy Co.
Drafting Services
211 Rte. 51
Pittsburgh, PA 15025
412/382-4604 fax: 412/384-0878

Structural steel detailing per your standards
on your paper (or ours), using the C.D.S. CAD
System. No job too small or too large.

. Experienced Steel Detailer/Checker Wanted
Minimum (15) years experience required. Salary is
negotiable. If you're tired of the rat race, then this

beautiful rural Idaho setting is for you! Lots of
recreation. Please send resume to:

Corbett Structural, Inc.
115 East Main St., Suite 10
St. Anthony, ID 83445

Northridge Jan. 17, 1994 Earthquake Slides/Video
The one and only available technical slides showing close-up
view of damages to office buildings, hotels, parking structures,
bridges, university facilities and apartments. Each slide is of
excellent quality and explained individually. Great material for
discussions and meetings. A must for design and construction

professionals.
70 photo slides - $89.00,
Slides in a video cassette - $49.00
Please send request to: MA & Associates, 5105 E. Los Angeles
Ave. Suite E157, Simi Valley, CA 93063

Phone/Fax (805) 579-8291

Steel Detailers & Checkers Wanted

Denver area sub-contract drafting firm seeking
structural steel & miscellaneous metal detailers and
checkers for permanent positions.

Must have minimum of 5 years experience preparing
structural steel and miscellaneous metal fabrication shop
drawings.

Send resume to: Mile High Detailers, Inec.
7114 West Jefferson #115
Lakewood, CO 80235

Structural & Miscellaneous Steel Detailing CAD

AutoCAD parametric LISP programs for preparing structural AND musc. steel
shap drawings. Anchar balts to roof opening frames and “everything between”
Imperial and metric versions with USA, Canadian and European sections. 30 DAY
MONEY BACK GUARANTEE, Discounts up to 30%. Buy only what you need.
Used in the field for 6 vears. Programs written by o detadler with 38 years expeni-
ence. Extremely “lexible” programs. FREE telephone support. No maintenance
fee. Reasonable yearly update fee. EXCELLENT PROGRAMS at a REASON.
ABLE PRICE. Call for a FREE demo disk, list of programs, and prices

SSDCP

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

Help Wanted

Structural Steel and Miscellaneous Metal Fabricator
of bridges and buildings is seeking individuals with a
minimum of seven (7) years experience in Engineering,
Estimating or Project Management specific to steel pro-
jects. Send resumes to:

PRECISE FABRICATING CORPORATION
3 Farm Lane, Georgetown, MA 01833
Attn: Mr. Frank Davis

For Sale Or Lease
STEELCAD 11 SOFTWARE

Computersized structural steel detailing program with 3
individual licenses from STEELCAD Intenational, Inc. You can
run 3 computer work stations doing 3 different jobs

Also Available For Sale Or Lease

All hardware to complete the 3 work stations, which includes
computers, monitors, keyboards and plotters plus all wiring and
more. Nothing else needed. Just plug in, detail, then plot.
Selling because 1 no longer detail steel.

Please call: 412/793-6300
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Computerized Structural
Steel Detailing
Experienced Staff including licensed Professional
Engineers with many years of detailing experience.
30 Years of service to steel fabricators and contractors
R.A. GRESS & ASSOCIATES
176 Planebrook Road, Frazier, PA 19355

(610) 644-3250
FAX (610) 889-4836

Rolling

Beam-Angle-Tube-Pipe-Channel-Plate
Easy/Hardway Heavy Capacities
Up to 36” W.F. Beam
209-466-9707
N.J. McCutchen, Inc.

123 W. Sonora St., Stockton, CA 95203

Announcing: SD5C Steel Roof Designer
ECOM is pleased to announce the latest addition to our SES
Library. SD5C will analyze, design and perform a quality take-
of/price estimate of a complete flat steel roof or floor system.
This includes options for standard joists, joist-girders, and stan-
dard steel sections. SD5C also designs interior columns, wind
columns, base-plates, girts and bracing. The program considers
the entire roof system including a diaphragm analysis and deck
selection,

ECOM Associates, Inc. » 8324 N. Steven Road,
Milwaukee, WI = 53223 »
Phone 414-365-2100 ext. 494 » FAX 414-365-2110

Images—iD

2D-3D Structural/Finite Element Analysis
Easy to learn and use Automesh Generation
Shear & Moment Diagrams Statie, Modal, Dynamie
AISC Code Check Enforced Displacements
Large Problems to 3,000 Joints  P-6 Analysis

Complete Static Package—Only $795

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

GT STRUDL

New PC Version with Interactive Graphics
and Links to CAD Systems.

Static, Nonlinear & Dynamic Analyses and
Integrated Steel Design

Curved Steel Girder Bridge Module
For information, contact: Alex Krimotat at SC Solutions
(415) 903-5050

STEEL SHAPING SPECIALISTS

We can bend structural steel: the easy way, the hard
way, irregular shapes, circles, segments with tangents
and we can bend it to tight radii with minimal distortion,

We also offer forging, the hot shaping of metals and
the rolling and forming of tubing, rail and bars. Call or
fax Frank Hutterer for more information.

Telephone 414-355-8220 Fax 414-355-4698

MAX WEISS CO., INC.
8625 W. Bradley Rd., Milwaukee, WI 53224

AISC Certification
Categories I, I, I11
Do you want to become certified but are just
buried with work?
I offer assistance with the necessary paper-
work plus training for your people,

McGowan Technical Services, Inc.
412-378-3916 fax: 412-378-1994

HEWLETT-PACKARD

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

FREE DEMO DISK
8250 Graphics Toolbox For Steel Detailers

Works from a bar type menu. All dimensions are displayed in
true feet, inches, sixteenth. Developed by a steel detailer.

Oblique and right triangles, circles, rectangular bracing,
stairs & connections, non-rectangular bracing, welded bracing,
camber, feet-inch caleulator, bracing end connections.

All onscreen graphics. No manual reference necessary. EGA
monitor or better. Dos 3.0 or greater.

Glen-Nevel Systems, 3599 Nina St., Oceanside, CA 92056
1-800-722-2945  (fax) 619-722-7365
Call regarding our fully automated steel detailing program

Advertisers' Index

Page Number Circle No

Advertiser

Advanced Fabncatimg Machinery

All |
Nicholas |. Bouras Cil
CadVantage
Lanarn
Chaparral Steel C B
Cormp- Ty

omputers & Structures Inc. (CSI
| wolidatid Systens
Uhas Consulting Ine
Data Images
Design Data
East Coast Steerl Co il
EIE Industries 4 '
FabAre 14 B4
Integrated Enginecring Soltwan 13 105
Gl Strudi 13 i

Lininder Software

MDX Software

Cxnonitech
Ot i rvates
Kam Analysts ' 1]
Riseanch Engimneers &

RISA Tex

Structural Enginecrs
TradeARBED

Vulcraft 262 7
Whitefab 11 15

Lalk Josephs Fabricators 19 91

50/ Modern Steel Construction / December 1994




(e
8
n!

)
\i
ﬂ -
E
miaad o e e @ mrrr CERREAECRE e
CEE e
e g B
J ERE
R 4 S , Crm
R SN CEr
P i
] T
. Sals
&L r
AR n
3 515 s o T I A EEFCER T T R RS
r P P— HEP
= e 1|||
B=s e [ H L
" [ 18| gis
Blils Bl T
R PR FH
ol ] e A
R Farar P REN!
i il e | | i
i I T _Jrrn } |
o P I |
s A -

B very easy to learn ond use, become o productive user in just one day
I extremely fost, shortens the concept through design cyde
I most powerful on PC platform - 3D FEM, buckling, nonlinear, P-delta, dynamic,
30 moving loads, porametric structures, phase constructions, US and foreign codes
I buy the power you need, starts from S495 version - 150 node/3D plus plate elements
M eosy payment plons for 1500 and 32500 node versions
I no risk, 30 doy money bock guorantee

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

132 Patersom Ave,
E. Rutherford. NJ 07073

Please circle # 51
MO AVAILABLE (WORKING VERSION OF PROGRAM AND PRE-RECORDED m&m OVER 1200 USERS WORLDWIDE. FOR MORE INFORMATION CALL 201-438-4915 OR FAX TO 201-438-7058

Nome:

(ompany:

Address:

Tel. Fax

lom: 2 structural engineer, 3 orchitect, ) educator, ' dealer, ' othe
2 Pleose have o product specialist coll me 3 and more information

) Please send working demo version (limited to 20 elements and 30 nodes), with recorded macros of real design examples
opplicable Tax in NJ and NY). | have o system equal to or better than 3865X with math coprocessor, 3 4 MB 1 8 MB RAM, 2

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

UK * Germany * ltaly * Belgivm e« Spoin * Portugel * Fronce * Brozil * Lluxembourg * Polond * Jordom = Morocco
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STATE OF THE ART |

Structural Engineering Software

-4

INTEGRATED ANALYSIS AND DESIGN SOFTWARE FOR STRUCTURAL AND EARTHQUAKE ENGIEEER]NG
%
Developed by Ashial Habibullah & Edward L. Wilson

For further information
Computers & Structures, Inc. SAFE™
1995 Umversﬂy Avenue Analysis & Design Build yuis & Design Slab Analysis & Design

Berkeley. California 94704

TEL: 510/845-2177
FAX: 510/845-4096




