






























































STANDARD MILL SHAPES Rolled or Bent to Order - FAST!
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ANGLE RINGS LEG OUT

ANGLE RINGS LEG IN

FLAT BAR RINGS THE HARD WAY

FLAT BAR RINGS THE EASY WAY

SQUARE BAR RINGS

BEAM RINGS THE EASY WAY
(Y-Y Axis)

BEAM RINGS THE HARD WAY
(X-X Axis)

CHANNEL RINGS FLANGES IN

CHANNEL RINGS FLANGES OUT

CHANNEL RINGS THE HARD WAY
(X-X Axis)

TEE RINGS STEM IN

TEE RINGS STEM OUT

TEE RINGS STEM UP

ANGLE RINGS HEEL IN

ANGLE RINGS HEEL OUT

ANGLE RINGS HEEL UP

SQUARE & RECTANGULAR TUBE
RINGS

ROUND TUBE & PIPE RINGS

ROUND BAR RINGS

RAIL RINGS BALL IN

RAIL RINGS BALL OUT

RAIL RINGS BALL UP
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10710 < 1" Angle

10" 10" 1" Angle
12"« 23" Flat
14"~ 4" Flat
8"« 8" Square
36"+ 210 Ib./ ft. Beam
18"« 50 Ib./ ft. Beam
18"« 58 Ib./ ft. Channel
18" 58 Ib./ ft. Channel
13" 50 Ib./ ft. Channel
12"« 811b. ft. Tee

12"+ 811b./ 1. Tee

10.5"« 83 Ib./ ft. Tee

B"K n"){ 1" Ang'e

8"« 8"<1" Angle

8"« 8"<1" Angle

16" Square Tube
20"« 8" Rectangular Tube

14" Pipe
9" Round Bar

ASCE 100# Rail .
Bethlehem 175# Rail

ASCE 100+ Rail

Bethlehem 175# Rall .

ASCE 100+ Rail
Bethlehem 175# Rail

WEALSO ROLL SPECIAL FORMED SHAPES AND EXTRUSIONS AND HAVE IN STOCK LEG OUT ANGLE RINGS FROM 3" TO 72" INSIDE DIAMETER




TYPICAL COURT TRUSS "B" ELEVATION
BCAL 1/ - Ve

light fixtures, single-side only
clerestory windows and tree
sizes) did not have to change.

The two department store side
courts are completely symmetri-
cal in section and plan but retain
the curved truss as part of the
design. Here the trusses are car-
ried by cantilevered W36 beams
at both ends, which permit the
same arc radius as the asymmet-
rical trusses and again promotes
economy through repetitive com-
ponents.

The 80-ft.-wide by 300-ft.-long
central court is the most dramat-
ic of the common areas and fea-
tures a 60-ft.-high barrel-vaulted
roof. The court is designed as the
“heart” of the project—the place
where special events and a vari-
ety of seasonal activities will
take place. It also exhibits the
most dramatic structural design
as it fulfills the design require-
ments for a light and airy space
that maximizes the feeling of
height.

A prominent row of columns
with 3-ft.-4-in.-diameter banded
brick masonry enclosures march-
es through the space at the mid-
points of the 80-ft. long trusses
spaced 30-ft. on center. This
combination of unique, umbrella-
like trusses supporting the roof
and the line of columns was con-
ceived as a row of trees under a
canopy of foliage. To further the
concept, the columns are discon-
tinued 14-ft. below the bottom of
the trusses and branch out with
“limbs” in the form of WT8x33.5
diagonal braces extending in two
directions to support the trusses.
A W16 beam running at the cen-
ter of the trusses also is support-
ed by WT8 braces to stabilize the
entire structure for the 100 mph
design wind velocity perpendicu-
lar to the span.

UnDeEr ToeE DoME

The food court is circular in
plan with individual tenants
arrayed along the circulation
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path surrounding the large seat-
ing area. At the center, the
tallest of the five towers punctu-

ates the roofscape. The brick-

ldr \ FOR. 4 .
T clad food court tower also serves
- N
T % as the central support for 12
L e ! - trusses that radiate outward to
b - > =
s il form the segmented dome roof
il over the vast seating area. Since
LI - ~ this tower is square, all the
! = trusses are attached at various
L T .
v e e angles, requiring careful coordi-
el . . .
« e nation for a clear and logical fit
with the masonry. At their outer
= s :
; T o e 7w ends, the trusses are supported
© Aam T al A ceerie y . y
4l Som - by columns clad as brick piers in
a curving masonry.
Another special feature of the
O o ~ .
food court is the exposed steel
and metal deck min-canopy
L s framing the individual food ten-
Swiv ants. This miniature version of
d.qd
i the central court structural
TT scheme also provides a frame-
Vit work for tenant signage and

lighting.
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developed by COMPU-TEC ENGINEERING

BEAMS AND FRAMES .. - " .. $149.00
Interactively performs analyses of contmuous beams and selected
2-D frames quickly and accurately. Convenient to use instead of larger,
general purpose programs

FRAME3D (Version 3.0)... i .. $295.00
Performs structural analyses ol space frame struclures r?OOG nodes
maximum) for a variety of loading and support conditions. Element
library includes beam, truss and spring elements. Model, deformed
shape, shear and bending moment plot files are generated

FRPLOT .. o . .. $99.00
Transforms. ddla files goneraled b\; FRAME3D |nto pims of 3-D
structural models or deformed shapes. These plots may be viewed on
a computer monitor or printed.

BMPLOT .. . .. $99.00
Produces !oad dlsl,lm omem hear and benqu mompnl plots for
beam elements and load cases selected by the FRAME3D user
These plots may be viewed on a computer monitor or printed in color
or black and white

FRAME3D (Version 4.0)... s .. $395.00
Includes all of the Icaluves {)1' FR&ME:!D [Vorsxon 3 0] plus tension
only elements for diagonal bracing, piping elements for piping
analysis, curved beam elements and a library of AISC section
properties

SHORE . - .$195.00
Performs s!ress anafyw% m sneHs 0! mvolul:on tprpssure vesseis elc.)
and axisymmetric solids using the finite element method

a“o!\r
.‘ iotm

Peﬂ'orms hn:te elemem slmss analyses of 2 D and 3-D mructmes for
thermal and mechanical loading conditions. Element library includes
plate bending elements, planar isoparametric elements and solid
elements. Includes all of the features of FRAME3D (Version 4.0).
Model, distorted shape and stress contour plot files are generated.

FEHEAT .. .. $195.00
(,alcurales the temperaluw dl‘)lﬂbufmﬂ in Ha1 plato% anrj 3-D solid
structures using the finite element method.

PLOTIT .. - . $149.00
Provides rnodel dtqmmon anr_! color aniour plc.-'s mr FEM30 and
FEHEAT analysis programs. Plots may be viewed on a monitor or
printed.

BASEPLATE.. v . $149.00
Calculates bolt Ioads ‘mcl lho maximum SIN’RE in Ileaublr- m( tangular
baseplates. Bolts (preloaded) and loads may be placed anywhere
on the plate. Prying action is included using a nonlinear finite element
approach

FLATPLATE.. A .. $149.00
Calculates mst)lacemems and :>lre:5€5 in fla! fr0< Idn(ll_lfdl’ or circular)
plates with concentrated or distributed loads. Plales may rest on an
elastic subgrade and edges may be free, simply supported, fixed or
spring supported.

The user's manual for each program conlains theoretical background,
descriptions of input and output, and examples. Plotting programs
support HP Laser Jet and Desk Jet printers

COMPU-TEC ENGINEERING, INC.

16100 Chesterfield Parkway, Suite 246 * Chesterfield, MO 63017
FAX: (314) 536-2154

(314) 532-4062
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Upr ABOVE

Aside from the food court,
there are four other towers. Two
of these are triangular in plan
and serve to introduce the
department store side courts.
The other two are square and
join the typical (main mall)
courts to the central court. All
feature 60-ft.-diameter central
skylight courts. To maintain
unimpeded storefront visibility,
the towers are wrapped with a 7-
ft.- to 9-ft.-high brick masonry
wall just above the court trusses
and are completely visible
through the shed-skylights the
trusses support. Above the brick
is glass curtain wall; the tower is
capped by a pre-manufactured
pyramidal skylight.

All of the towers were
designed with a combination of
X-bracing and moment connec-
tions for horizontal stability.
With a maximum height of 76-
ft., special consideration also

was given to controlling drift
during high wind velocities.
CoONNECTION CONCERNS
Since all of the connections in
the common areas are exposed to
view, they were designed not
only for strength but for aesthet-
ics. Most of the gusset plates are
curved with a carefully designed,
slightly oversized, radius. Bolt
spacing and edge distances also
were specified on the drawings.
The connection details were so
complete that the steel detailer,
Southern Steel Detailers, was
able to use the structural engi-
neers’ drawings, with only mini-
mal modifications, as part of the
shop drawings submittal.
Through this coordinated
detailing of the visible connec-
tions, the engineer enabled the
architect to control the appear-
ance of the finished product with
exceptional precision. In fact, as
part of the overall interior color
scheme, the gusset plates are

painted in bright accent colors
for emphasis and contrast.

Another benefit of the close
attention to details was the
smoothness of the fabrication
and erection process, as well as
numerous construction
economies. General contractor on
the project was the Hardin
Construction Group of Atlanta
and steel fabricator was AISC-
member E&H Steel Corporation.

Project architect Robert F.
Wingard, AIA, is an associate
vice president at RTKL
Associates Inc. and is based in
the firm’s Baltimore office. RTKL
is a full-service architecture/
engineering firm with a multi-
dicipline staff of 500 and addi-
tional offices in Dallas, Los
Angeles, Washington, London,
Tokyo and Hong Kong. Craig E.
McElroy, P.E., is project manag-
er for Paul J. Ford and
Company, structural engineers,
with offices in Orlando, Atlanta
and Columbus, OH.

Please circle # 40
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EVERYTHING YOU NEED TO
ABOUT SLOPED SEAT JOISTS CAN
AT BRANSFORD ELEMENTARY

=
*

7
- ’{// ;f

o Ml o s L ek



AR L UL LR 1 i

Take a lesson from the Bransford Elementary School in
Grapevine, Texas. Where the structural engineer saved money
using Vulcraft sloped seat steel joists instead of wood construction
for the pitched roof design.

Vulcraft sloped seat joists
work in even the most complex
customized framing jobs where
wood construction has often been
preferred in the past. But now things
are changing. The rising cost of
wood construction makes steel joists

more competitive than ever. And

aesthetic considerations are making
pitched roof designs more popular. S -

N

Sloped seat joists can be designed to fit

All across the country, contractors,

engineers, and architects are tuming

to America’s largest producer of steel
joists for engineering experience, almost any degree of pitch
economical pricing, and unique design alternatives.

Vulcraft's sloped seat joists can be designed to fit almost any
degree of pitch you could want, offer superior strength, and are easy
to erect in any kind of weather. And,
as we did for Bransford Elementary,
we can coordinate the design and
delivery of our high quality steel
deck to go with our joists, allowing
construction schedules to be met
and costly delays avoided.

To take full advantage of
Vulcraft’s engineering expertise with
sloped seat joists, contact us early in
your design phase. We'll be happy
to assist you in finding the most effi-

Cit‘ﬂ[ ilnd econc 3[1“(111 o ‘Illnl‘n h r \lll J.{Mf SEAr pists u mL m &wen th. maost

complex customized framing jobs

your project.
Maybe it’s time you went to the head of the class with Vulcraft.

VULCRAFT

5 s BET i sl Y

Give us a call or consult Sweet’s
05100/VUL and 05300/VUL.

PO Box 637, Brigham City, LT 84302, 801/734-9433; PO Box 005X
PO Box 169, Fort Payne, AL 35967, 205/845-2460; PO Box 186, Grapeland, TX 75

Florence M

S84 SOUIGRT 4665

PO Box 59, Nemfolk NE 68702, 402/644-8500; PO Box 1000, Se. Joe, IN 46785, 219/337-54]
Architect: WRA Architects Inc., General Comtractor: Steele-Freeman Inc., Structuriad Engtmeer: Randy Cooper
Steel Fabmicator: Hutchesom Sweel Inc., Sweel Evector: Blakeman Steel

Phostographs m this advertiement mury not
reflect complete or final mstallaton. Consult Steel Jotst Institute Technical Digest No. 9 for imformuation concemnimg
safe handlimg and evection of steel jotsts and poest gvders
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BRIDGES WITH UNEQUALLY o
SPACED GIRDERS

A proposal to use refined analysis methods for
calculating live load distribution factors would reduce
costs by as much as 10% to 34%

By Yohchia Chen, P.E., Ph.D.

HILE BRIDGE DESIGN I8
TYPICALLY BOTH SIMPLER
AND LESS EXPENSIVE

WHEN EQUAL GIRDER SPACING IS
UTILIZED, there are instances—
such as staged construction dur-
ing bridge replacement, widen-
ing of an existing bridge and
utility constraints—where
unequal girder spacing is
required.

The simple formulas for esti-
mating live-load distribution fac-
tors contained in the 1992
AASHTO code are intended for
use with bridges with uniform
girder spacing and generally
result in conservative bridge
designs, especially for bridges
supported by W-shape girders.
In contrast, the new bridge
design code (1994 AASHTO-
LRFD) would take advantage of
refined analysis methods for pre-
dicting distribution factors.

These factors were recently
shown, in a study by this author,
to have particular advantages
for bridges with unequally
spaced girders. In this study, a
finite element-based refined
method was employed in an
attempt to derive more accurate
live-load distribution factors.
Comparisons of maximum flex-
ural distribution factors for inte-
rior I-shaped girders determined
from various methods are shown
on the opposite page.

NUMERICAL STUDIES

Table 1 and Figure 1 summa-
rize the bridge studies; bridge
girders are summarized in Table

Table 1: Summary of Bridge Studies

Bridge S1 52 s3 s4 A B
Case (ft) (ft) (ft) (ft) (ft) (ft)
1 8 8 R = S C i
2 6 10 10 » 3 3
3 e 46 10 - 3 . 3
4 8 8 8 X 4 4
5 6 10 10 3 3
6 10 6 10 i 3 3
7 R 8 g ' W 3
8a t 6 10 7 T 3 5
8b 4 4 12 12 2 6
9a 10 6 6 10 4 _4
9h 12 4 4 12 4 4
10a =l 10 6 E |y - S
10b 4 12 4 12 2 6
11a 6 10 10 6 4 4
11b 4 12 12 4 4 4
12a 4 4 12 12 2 6
12b 6 6 10 10 3 5
Table 2: Summary of Girder Sizes
Bridge Case  G1 G2 G3 G4 G5
1 W36x300 W36x300  W36x300  W36x300 :
2 W36x393 W36x393  W36x393 W36x393 .
3 W36x300 W36x300  W36x300  W36x300 .
4 W36x150 W36x150 ~ W36x150  W36x150 -
5  W36x170 W36x170  W36x170 ~ W36x170
6 W36x150 W36x150  W36x150 W36x150 .
7 W36x300 W36x300  W36x300  W36x300  W36x300|
Ba & 8b W36x439 W36x439 ~ W36x439  W36x439  W36x439
9a&9b W36x328 W36x328  W36x328  W36x328  W36x328
10a & 10b W36x328 W36x328  W36x328 ~ W36x328  W36x328 |
11a&11b W36x439 W36x439 ~ W36x439 ~ W36x439  W36x439
12a & 12b W36x232 W36x232  W36x232 W36x232  W36x232
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2. The bridges were assumed to
be single span, simply supported
and non-skewed.

In modeling a bridge system
using the finite element tech-
nique, consideration must be
given to the number of elements
per span, aspect ratio (element
length/element width) for
quadrilateral element, relative
vertical distances between the
centers of various elements, and
torsional stiffness.

In this study, the generalized
shell elements that couple bend-
ing with membrane action were
used to model the bridge

Table 3: Maximum Flexural Distribution Factors for Interior Girders

Case 1992 1994 Refined RFx(3) @/ @/ |
AASHTO AASHTO  Method
) (2) 3 (4)

1 073 062 058 0.58 0.79 0.94

s L' 4 072 062 = 062 078  0.86

3 079 062 0.57 0.57 0.72 0.92

RN R 0.70 0.61 0.61 0.84 0.87
—_ 5 0.79 0.82 0.71 0.71 090 087

6 0.79 0.70 0.62 0.62 0.78 0.89

7 073 062 056 056 077 090
__Ba 073 062 048 048 066 077
8b 0.73 0.62 0.61 0.55 0.75 0.89

9a 0.73 0.62 0.54 0.54 0.74 0.87

(=9 . 073 06y 0.50 0.50 0.68 0.81

~10a 0.73 T 0.62 “0.56 0.56 077 090
10b 073 062 053 053 0.3 0.85

1la 073  0.62 0.60 0.60 0.82 0.97
ilb 073 062 062 062 085 100

12 073 0.62 062 056 0.77 0.90

“13b.  0.73 0.62 049 0.49 0.67 0.79

deck/slab. The shell elements are

proportioned so that the maxi-
mum aspect ratio always
remains at two-to-one or less.
However, for bridge girders and
diaphragms (C15x33.9 applied at
the end supports and quarter
points), standard beam elements
were employed. The bridge barri-
ers were not modeled, though,
since they have negligible effects
on live-load distribution.
Modeling efforts also were made
to see how many elements are
needed transversely and longitu-
dinally. As a result, it is recom-
mended that two transverse slab

Modern Steel Construction / February 1995 /25




elements between two adjacent
girders and twelve divisions
along the bridge span be used.
The composite action between
the deck and girder is affected by
using the rigid links/elements
attached at the c.g.’s of the struc-
tural components.

AASHTO HS20 trucks were
tested on each bridge until the
maximum flexural effect on gird-
ers was achieved. The following

elastic properties were used:
E .. (Young’s modulus) =
29,000 ksi; v, (Poisson’s
ratio) =0.3; E_ = 3,122
ksi;andv_ __ =0.17.

CONCLUSIONS

The maximum flexural distri-
bution factors obtained from the

26 / Modern Steel Construction / February 1995

three different
methods are
summarized in
Table 3. As can
be seen, the
simplified
methods of lat-
eral load distri-
bution are gen-
erally more
conservative,
especially the
method cur-
rently used (i.e.
Equation 4),
than is the
refined method.
Use of the
refined method
yields cost sav-
~ings of 10% to
34% depending
on the girder
situation. The
empirical for-
mula adopted
in the 1994
AASHTO-
LRFD Code
gives a good
approximation
for only about
one-third of the
bridge cases
studied.

In conclu-
sion, for bridges
with non-uni-
form girder
spacing, a
refined analysis
method is rec-
ommended for
predicting lat-
eral distribu-
tion of live
l oads.
Significant cost
savings also

can be expected for the exterior
girders. This proposed refined
method is applicable to any
bridge system.

Yohchia Chen, P.E., Ph.D., is
with the Department of Civil
Engineering at PennState-
Harrisburg. Financial support
for this study was provided by
the University and bridge infor-
mation was given by Dr. S.
Tabsh.
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DESIGNS AND DETAILS

cur Ved & Stfaight STEEL CONNECTIONS
Steel Bridge Design pERgeeiN
English & Metric =

Integrated Girder and Bracing Design

Complex grid and roadway geomelrnes, | girders, box girders, rolled shapes " €
influence surface (grid) or influence line approach (grid or line girder) o ‘X
Powerful nonprismatic girder optimization processing fcurved and straight)
1992 AASHTO SPEC, 1993 interims, 1993 CURVED GIRDER GUIDE SPEC

Demos and 30-day trials available

FOR A FREE DEMO DISK

MDX S 0 ﬁ wa r e OMNI::(;:H:;;;TEIATES
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Making the Difference When Performance,
Reputation and Quality Count. - rux macessum

- CERTIFICATIONS

Registered head markings on all
structural and machine bolts.

A-307-A A-449 A-307-B A-325 A-326
Type 1 Type 3

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

., St. Louis Screw & Bolt Company ()

6900 N. Broadway St. Louis, MO 63147 U.S.A.
1-800-237-7059/(314)389-7500/FAX (314)389-7510 Associate
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MULTIMEDIA TECHNOLOGY AND
THE STEEL INDUSTRY

By Abbas Aminmansour

Most fabricators and engi-
neers have already made the ini-
tial leap into the computer
world. Now, the steel industry
must prepare itself for the next
generation of tools: Multimedia.
Many people are already famil-
iar with some multimedia appli-

operator of new fabrication
equipment or to help an engineer
better understand connection
design.

Typically, multimedia pro-
grams or applications are inter-
active, requiring user’'s involve-
ment in the learning process.
This interactivity along with
potentials offered by the media

Coping In Progress

Rewind Pause

Step

Sep

Platy FF

Aminmansour is in the process of developing a multimedia pro-
gram to teach structural steel design.. Shown above is a screen cap-
ture from the program’s working model.

cations, such as the latest ver-
gions of the Sega and Nintendo
Entertainment Systems, where
full-motion video and audio is
combined with the more tradi-
tional text and graphics of a per-
sonal computer.

But the benefits of multimedia
go far beyond mere game play-
ing. Multimedia programs may
have the most capability as edu-
cational tools. For example, a
multimedia program could be
used for the initial training of an

used allow for better, easier, and
longer lasting understanding
and comprehension of the sub-
ject matter than traditional
methods of education and train-
ing. The more senses of the user
involved in the learning process,

the better the understanding of

the material. For example, see-
ing and hearing is a more effec-
tive way to learn than just hear-
ing alone. In addition, being
actively involved in the learning
process increases this effective-

28 / Modern Steel Construction / February 1995

ness even further. According to
IBM, researchers believe that an
average learner has short term
retention of about 20% of what
(s)he hears, 40% of what (s)he
sees and hears, and 75% of what
(s)he sees, hears, and does,
Multimedia technology allows
developers to take advantage of
this fact as well as the flexibility,
effectiveness, and innovations in
a number of technologies to pro-
duce tools that enhance the
teaching/learning process in a
variety of fields.

Multimedia applications allow
active, individualized, hands-on
learning, self-paced instruction
and very close to real world
experience. They allow random
access, immediate feedback and
automatic or manual review.
Video segments, animations, and
other forms of information may
be reviewed as many times as
necessary for the user to fully
understand and comprehend the
material.

A major advantage of the mul-
timedia technology is that while
it allows for development of more
effective tools, the user need not
know anything about the tech-
nology itself. A well designed
and developed multimedia pro-
gram is very easy to install and
run. That is one reason why we
see more and more of these tools
appearing in such places as
shopping malls, tourist informa-
tion centers, museums, and auto-
mobile repair shops where the
users are likely to be not familiar
with computer and other tech-
nologies involved in multimedia.
In fact, the casual user is often
not even conscious of the fact
that they are using a very
sophisticated computer program
when they touch a screen to view
additional information on tourist
sites.

While developing multimedia




Y

programs is time consuming and
expensive, the benefits are tangi-
ble and immediate. For instance,
a learner utilizing a multimedia
program will typically spend less
time in training and becomes
more productive earlier due to a
better and quicker understand-
ing of the subject matter. Also,
there will be less use of equip-
ment and material. Further,
there is less chance of the worker
potentially endangering anyone's
life as a result of working with
equipment that he may be total-
ly unfamiliar with. Also, the
multimedia teaching tool is
ready for use by others continu-
ously and without any change in
its effectiveness or losing any of
its benefits. As soon as one per-
son is finished going through the
material, the system is ready for
the next person. Simply put, a
right combination of this tech-
nology, instructional design,
expertise in a subject matter,
and creative minds could result
in tools which not only improve
learning and retention of a sub-
ject, but they do so in a more
effective and entertaining way.
Multimedia has many poten-
tial applications in steel con-
struction and related fields. It
may be used to develop tools for
education, from teaching the
basics of engineering design to
engineering students to refresh-
er courses for practicing engi-
neers and others. Students can
now learn practical and real
world issues during their educa-
tion. For example, most college
graduates may not even have
had a chance to study a steel
connection in detail. Some can-
not recognize a partially
restrained connection from a
fully restrained one even if they
saw one. All they might have
seen in school are line drawings
that represent these types of
connections. Utilizing multime-
dia technology, tools can be
developed that not only allow the
students to see the details of a
connection, but see for instance
how the size and orientation of
the joining members and ele-
ments affect the design, fabrica-

circle number 97,
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ELECTRONIC PUBLICATIONS

Some fledgling multimedia efiorts are already available for
structural engineers and fabricators:

® Last year, AISC introduced LRFD on €D to accompany the
new 2nd Edition LRFD Manual of Steel Construction. LRFD
on CD includes, page-by-page, the entire manual. It's advan-
tage is that key words are hypertext linked, which allows a
user to double-click on one word and immediately find other
references elsewhere in the manual. In addition, powerful
search functions are available to quickly locate any word or
equation in the Manual. And finally, the CD-ROM includes
complete copies of each issue of Engineering Journal pub-
lished in 1992 & 1993 as well as more than 50 drawings
(.dxf files) taken right from the manual. For information on
ordering the CD, call 312/670-2400 (after February 1, call
800/644-2400) or for more information circle number 10 on
the reader service card in the back of this magazine.

® The monthly Journal of Protective Coatings & Linings has
issued JPCL Archives, a CD-ROM featuring the first 10 years
(120 issues) of the magazine. Users can search by any com-
bination of key words, authors, article titles and issues. For
more information, contact: JPCL, 2100 Wharton St., Suite
310, Pittsburgh, PA 15203-1951 (phone 800/837-8303) or

® The National Institute of Building Sciences offers a series
of disks containing standards and technical information from
more than 125 government agencies, professional societies,
and associations, including AISC, AWS, ASTM, and FHWA,
The information is available for an annual subscription fee of
$§970; contact NIBS at 1201 L Street N.W,, Suite 400,
Washington, DC 20005 (phone 202/289-7800) or circle

tion and assembly of the connec-
tion.

Another area in which multi-
media technology offers great
potential benefits is in training.
Imagine workers learning how to
carry out certain processes and
procedures in a steel mill or
learn how to operate new equip-
ment or simulate different condi-
tions including potentially dan-
gerous ones, before even
touching the equipment for the
first time or using any material.
Or how about training workers
for safety issues in the job envi-
ronment and updating their
knowledge periodically with min-

imal expense and effort,
Multimedia can also be com-
bined with other useful technolo-
gies for easier and more effective
ways to access or present infor-
mation. For example, you may
have online access to many
resources such as codes, refer-
ences, and design aids including
tables, charts, plots, ete. right at
your fingertips while working on
your computer, Data bases, case
studies, and other useful infor-
mation may be accessed in differ-
ent formats for quicker solutions
to problems. An example of use
of multimedia technology in
research is showing actual
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behavior of a member or system
in the form of video while dis-
playing the theoretical or pre-
dicted behavior of the parts
along with the pertinent formu-
las, plots, and other information
at hand. The possibilities are
simply many. Just think about
what you do in your profession
every day, and very likely you
can think of some of those tasks
that can be performed more
effectively using multimedia
technology.

While running a multimedia
program, the computer serves as
a control center and the software
provides the capability to man-
age the direction, type, and
speed at which the information
is being presented. In response
to the user selecting menu items,
pushing buttons, or responding
to questions, the program may
displays certain information or
make intelligent decisions as to
what should happen next.

In terms of hardware, it takes
very little to run a multimedia
application. Typically, the rec-
ommended minimum system
configuration for running multi-
media software is a 386-33MHz
(or equivalent) computer with
four megabytes of Random
Access Memory (RAM)—though
a 486 or faster system with at
least eight megabytes of RAM is
much preferred. Playing audio
files requires a sound card and
speakers, but in most cases,
video files may be played with-
out any additional hardware
requirements. Needless to say,
running large video segments in
large windows and with high
frame per second (fps) counts
and high resolutions and more
colors will require a heftier
machine.

Due to their relatively large
size, most multimedia applica-
tions are distributed on CD-
ROM’s. Consequently, a CD-
ROM drive may also be
necessary to run such programs.
However, today, CD-ROM drives
are very common on new com-
puters and fairly inexpensive to
add to existing ones (usually less
than $300 for a double speed C-

ROM drive with sound card and
speakers), Additional require-
ments, such as display and hard
disk size requirements depend
on the specifics of the multime-
dia software to be used.

Most computer vendors now
offer “multimedia capable” sys-
tems in pre-configured packages.
While the cost of such systems
depends on their particular con-
figuration, quality, and capabili-
ties, today one can buy a basic
system with the capability to run
basic multimedia applications
for about fifteen hundred dollars
or less. Obviously, more require-
ments and better quality and
capabilities can rise the cost up
to several thousand dollars for a
system.

While running multimedia
programs takes fairly little,
developing one requires much
more time, money, and know-
how. However, it seems like the
cost of computer hardware and
software keep going down every
day while their capabilities go
up. Still, developing multimedia
programs is a major task which
should not be taken lightly.

There is good news, however,
We all do not need to spend lots
of time and money developing
our own multimedia programs.
After all, most of us use books,
references, software, and other
aids developed by others and
find them easy and economical to
use. Multimedia applications
should be viewed the same way
as other tools we currently use.
The point to remember is that
we should not hesitate to utilize
multimedia and other technolo-
gies in our work when appropri-
ate.

Abbas Aminmansour is presi-
dent of Hybrid Information
Technologies in State College, PA
and a faculty member with the
Architectural Engineering
Department at Penn State
University. He is currently devel-
oping a multimedia program to
help students learn about steel
design (a working model was pre-
viewed at last year's National
Steel Construction Conference.)




A Quick Quiz
For Structural Engineers

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

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

to use.

Structural engineering software can never  TRUE FALSE

be fun to use

If you answered TRUE to any of the above, or you would like to know more
about a truly innovative software program, call us!
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CadVantage Structural cuts through
structural detailing like a knife. The
program doesn't require tedious job set
up and lets you re-use previous work.
With the time saved, the pressure of
meeting critical deadlines and budgets
will become less horrifying.

CadVantage

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

704-344-9644
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ENGINEERED
HEAT STRAIGHTENING
CoMES OF AGE

Established procedures for heat straightening
result in safe, reliable and economic repairs
By R. Richard Avent, P.E.

]
DAMAGED STEEL HAS PROB

been a part of the
fabricator’s tool kit since the
invention of the oxy-fuel welding
and cutting apparatus. Reported
repairs extend at least 40 years
into the past. The process, how-
ever, has remained primarily an
art, learned by trial and error in
the fabricating shop, and passed
from one craftsman to the next.
In addition, a small number of
contractors have specialized in
the art of heat straightening and
travel the world to perform

emergency repairs on damaged
structures.

While engineers have appreci-
ated the work of the more com-
petent craftsmen, the lack of a
clear scientific basis for the
method has limited its use.

Until recently, scientific infor-
mation on heat straightening
has been limited. The engineer-
ing criteria that did exist was
often found in obscure sources
and sometimes provided contra
dictory information. As a result,
engineers faced with the dilem-
ma of selecting the most viable
repair scheme for damaged steel
structures tended to avoid heat
straightening. Two key questions
have been consistently voiced:
Do heat-straightening proce-
dures exist that do not compro-

Figure 1: Vee heat in progress at the Mississippi River bridge near ~mise the structural integrity of
Greenville. MS. the steel? And, if so, how can
such repairs be engineered to
insure adequate safety of the
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structure both during and after
repair?

. I have been conducting ana-
lytical and experimental
research on heat straightening
since 1985. As a result of more
than 1,000 bench scale tests on
small rolled shapes, 20 full-scale
girder tests and several field
repairs, a protocol for heat
straightening repair has been
established.

Basic CoNCEPTS

Structural damage typically
consists of a combination of
strong and weak axis bends of
the plate elements forming the
rolled or built-up shape. Vee,
strip, and line heats are the fun-
damental heating patterns with
vee heats playing the dominant
role. The plate element in Figure
2 illustrates the process. The
heating begins at the apex of the
vee with the torch gradually
moved across and down the vee
in a serpentine motion so that
the entire vee area is eventually
heated. Heats in progress are

. shown in Figure 1,

The basic mechanism of heat
straightening is to create plastic
flow, causing expansion through
the thickness (upsetting) during
the heating phase, followed by
elastic longitudinal contraction
during the cooling phase. This
upsetting can be accomplished in
two ways. First, as the heat pro-
gresses toward the base of the
vee, the cool material ahead of
the torch prevents unrestrained
longitudinal expansion of the
heated material leading to upset-
ting through the thickness.
However, as illustrated in
Figures 2a-b, some longitudinal
expansion does occur, which
results in a temporary change in
displacement (decreasing at
beginning of heat, and increas-
ing near the end of heating).
After cooling, the net degree of
damage is reduced, as shown in
Figure 2¢, so that the net effect
is a reduction in the damage cur-
vature in the immediate vicinity

. of the vee as the vee closes
slightly. Repetitive cycles of
heating and cooling are required

Figure 2:

movement during heat-straightening

/ original deformed shape

_______________ A ————

~~~~~~~~~~~~ F SR e e 1

(a) Plate movement during early
heating phase (deflection decreases)

restraining
force

(b) Plate movement near the comple-
tion of heating (deflection increases)

(¢) Final position after cooling
(deflection decreases)
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to remove all damage.

A second method of producing
the desired upsetting (usually in
conjunction with the vee heat) is
to provide a restraining force.
The role of the restraining force
18 to reduce or prevent beam
movements, which tend to favor
longitudinal expansion during
the heating phase. For example,
if a restraining force is applied
that generates a bending
moment tending to close the vee
as shown in Figure 2b, the
upsetting effect will be increased
through the flexural constriction
of free longitudinal expansion at
the open end of the vee. A
restraining force i1s usually
applied externally, but some
times the structure itself pro-
vides restraint through internal
redundancy.

HEAT STRAIGHTENIA

ROLLED SHAPES

For structural shapes, the typ
ical damage falls into one of four
categories that requires certain
combinations of vee, strip and
line heats (Figure 3a). For exam
ple, a wide flange shape subject-
ed to various types of damage
can be straightened using the
heating patterns indicated:

1. Damage as a result of
bending about the strong
axis (Category S) requires
the vee and strip heat pat
tern shown in Figure 3b;

2. Weak axis damage
(Category W) requires the
pattern in Figure 3c¢;

3. Twisting damage
(Category T) requires the
pattern in Figure 3d;

4. Local bulging (Category B)
i1s heated as shown in
Figure 3e

For all cases, the general order

of heating is line, vee and strip

ENGINEERED REPAIRS

The key to safe, reliable heat
straightening repairs is to con
trol certain specific parameters.
The vee depth is usually taken
as the full depth of the plate ele
ment except for Category B,
which may require half-depth
vees. The vee angle should gen-
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(a) Torch patterns for vee, strip and line heats
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Figure 3: Heating Patterns For Wide Flange Shapes
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erally not exceed 20 degrees
Control of the heating tempera
ture is critical and should be lim-
ited to 1200 degrees F for carbon
and low alloy steels and 1100
degrees F for constructional-
alloy steels. Temperature
crayons and contact pyrometers
can be used to monitor tempera-
ture. However, at 1200 degrees F
steel takes a satiny silver color
that a trained observer can
quickly learn to recognize.

One of the most critical fac-
tors is the applied restraining
force. Research has shown that
the jacks to apply
restraints can greatly shorten
the number of heating cycles
required. However, over-jacking
can result in a brittle fracture
during or shortly after heat
straightening. To prevent such a
sudden failure as illustrated in
Figure 4, jacking forces should
always be limited. The recom-
mended procedure is to calculate

use ol

the bending moment capacity of

the damaged member and limit
the resulting from
applied jacking forces to one-
third of this value. Very few
practitioners take this precau-
tion and, thus, brittle fractures
are not uncommon. It 1s ~Irnn:l_\-
recommended that jacks be
gauged and calibrated with the
maximum force limitation com-
puted. Of course, the jacking
forces should always be applied
in the direction tending to

moment

straighten the beam

In general, all yield zones and
only yield zones should be heat
ed with either line, strip or vee
Since vield zones may
Or more, successive

heats
extend 3 fi
heating cycles require the vee to
be shifted sequentially over the
entire zone. With proper control
of jacking forces and heating
temperature, temporary shoring
is not required. There also is no

recognized limit as the degree of

damage that can be repaired
Research has shown that strains
up to 100 times the initial yield
strain can be safely heat
straightened. Even repetitive
damage that has not been previ-
ously heat straightened may be
re-shored, although this process
gshould not be repeated more
than once.

ExAMPLES OF REPAIR

A common type of damage is
the result of over-height vehicle
impact to the steel girders of an
overpass. | have worked with the
[owa Department of Trans
portation to develop a heat-
straightening tramning program
for their maintenance personnel
The final phase was to conduct a
repair of a damaged bridge of I-
80 near Davenport. The facia
girder, in which the lower flange
more than 7 in. of permanent
deflection, was successfully
repaired, as shown in the before
and after photos (Figure 5).




Figure 4
(opposite page):
Fractured
lower flange of
a composite
steel girder
resulting from
over-jacking
during heat
straightening.

. Figure 5a
(above):
Damaged I-80
overpass in
lowa prior to
heat straight
ening repair.

Figure 5b
(right): I-80
overpass near
completion of

o IEEL

repairs.
IRREGULAR CURVES, VERTICAL OFFSETS,
ELLIPTICAL SHAPES, CIRCLES OR SEGMENTS
WITH OR WITHOUT TANGENTS
It you need structural steel bending for
A second v.\'umplt- is the heat straightening does not sig- major architectural projects or other Steel
Mississippi River Bridge in nificantly change the strength fabricating opplications, fox or call Max
Greenville, MS, in which the characteristics of the material. Welss. We will give you compefitive quola
through truss cross bracing had For example, data is available tions, close tolerance specifications, on
excessive localized damage from for hundreds of tests in which time delivery and dependable solutions

a crane boom that broke its the percent change of key para-
mooring while being transported meters before and after heating

over the bridge. (Before and after have been measured. For yield

views are shown in Figure 6) stress, there tends to be a small

a . increase averaging 13% after

. SAFETY & EcoNomIC IMPACT heating. Similar increases have
[f heating temperatures and been found for maximum tensile
jacking forces are controlled, strength. The modulus of elastic-

ROLLING AND FORMING, WELDING, FORGING
AND HOT BENDING

MAX WEISS O, NC.

A g 1A
Milvwoukee, W1 53224 UUSA
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Figure 6a (above): Damaged cross brace on Mississippi River
bridge near Greenville, MS.

Figure 6b (opposite page): Cross brace after completion of heat
straightening.

ity after heating decreases
slightly by 4%. Ductility has the
greatest change, decreasing by
an average of 20%. Fracture sen-
sitivity, as measured by the
Charpy V-notch test, shows little
change before and after heating.
The cost of heat straightening
tends to be quite low when com-
pared to alternatives such as
replacement of all or part of a
girder. A typical bridge project
with one to three damaged gird-
ers typically requires less than a
week to complete. While traffic is
usually diverted from the lanes
directly over the girders, the rest
of the bridge can remain open.
Costs typically range between
$20,000 to $30,000. IDOT's in-
house repair of the single girder
in Figure 5 was less than
$10,000. A heat straightening
specialty contractor’s estimate
was $20,000. Replacement would
have exceeded $100,000.
Research has reached the

——
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point that a prototype engineer’s
guide to heat straightening was
presented and published at
AISC’s National Steel Construc-
tion Conference in 1992 and
more information will be pre-
sented at the 1995 NSCC in San
Antonio in May (For more infor-
mation on the upcoming NSCC,
please call the American
Institute of Steel Construction at
312/670-5420). The emphasis on
future research is to conduct
field repairs in which the
response to heat straightening is
closely monitored. The LSU
research team is seeking candi-
date bridges and other struc-
tures that can be repaired by
heat straightening as part of this
continuing research.

R. Richard Avent, P.E., Ph.D.,
is a professor in the Department
of Civil and Environmental
Engineering at Louisiana State
University.

Automatic preheating or manual
—how do you decide? ————

~prrr-

Once you compare, the choice is obvious.
Automatic electrical resistance preheating
helps control project costs by:

Increasing welder productivity
Labor costs are reduced because components are always ready for
welding. Your personnel are freed from time-consuming manual
preheating chores. The electrical equipment creates a safe working
environment.

Avoiding expensive rework
Uniform maintenance of minimum temperature controls two common
causes of rework — cracking and hydrogen formation. L

Typical preheat layout
: for underside of
our successful Northridge earthquake projects column-beam weld joint

Request our FREE literature and information on

CORPORATE HEADQUARTERS
CDOPERHEAT 1021 Centennial Avenue, Piscataway, NJ 08854

Toll Free: 800-526-4233
Tel: 908-981-0800 « Fax: 908-981-0850
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Advanced Fabricating

Machinery

Pipe & Tube Bending Machines

#65 Route 125

Kingston, NH 03848

603/382-1476

603/642-4813

INECO pipe and tube bending
machines have a bending capacity up
to 3-in 0.D. (2 in. Sch. 40 or 2Y/ -in.
Sch. 10) and up to 15¥ -in. Clr. The
machines are microprocessor con-
trolled and available with motorized
counterbending die.

93

Chicago Metal Rolled

Products Company

Angle Rolling

3715 South Rockwell

Chicago, IL 60632

312/523-5757

312/650-1439

Chicago Metal rolls wide flange up to
a 36-in. beam. Capacities for A36 steel
includes: 10-in. x 10-in. x 1-in. angle
iron leg out and leg in; 9-in. solid
round bar; 8-in. solid square bar; 4-in.
x 14-in. flat bar on flat (the easy way);
2% -in. x 12-in. flat bar on edge (the
hard way); 16-in. pipe and tubing
(square, round and rectangular); 36-
in. beams and channels; and 12-in.
tees stem in and stem out.

66

COMEQ, Inc.
Section Bending Rolls
P.O. Box 2193
Baltimore, MD 21203
410/325-7900
410/325-1025

COMEQ, Inc. offers a full line of

ROUNDO Section Bending Rolls man-
ufactured in Sweden. ROUNDO Angle
Rolls come in 15 models, with up to
85-cubic-in. modulus section capacity
and capabilities to 14-in. wide flange
beams on X-X axis. ROUNDO
Beambenders are available to roll
beams on edge to W44 and section
modulus capacities ranging up to
1000 cubic in. Computer controls are
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available for all models. Free litera-
ture is available on all models.

68

Richards & Conover

Steel Co.

Shape Rolling

6333 St. John Ave.

Kansas, MO 64123

800/727-0987

816/483-6983

Boldrini shape roll can shape wide
flange beams up to 24 in., angles to 8-
in. x 8-in. x 1-in., and flat bars 3-in. x
8-in. In addition, tees, channels, tub-
ing, and plate can be shaped, all the
“hard way”. Other services include
precision sawing and plate shearing,
computer-aided design assistance and
computer-driven multi-torch gas and
plasma capability. Rich-Con also
offers a service center with a complete
line of heavy carbon products.

76

Max Weiss Co., Inc.

Steel Shaping

8625 W. Bradley Road

Milwaukee, WI 53224

414/355-8220

414/355-4698

The company offers a full-range of
bending and shaping services for both
architectural projects and unique
applications. Services offered
includes: rolling & forming; black-
smithing; welding & machining; irreg-
ular curves; vertical offsets; elliptical
shapes; circles; and segments with or
without tangents. Max Weiss bends
steel both the easy way and the hard
way.
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For information on the National

Steel

Construction Conference

(May 17-19 in San Antonio) call
312/670-2400
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STAAD3-2D
State-of-the-art 2D Structural Analysis
and Design Software

for $595

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

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

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

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

Executive Wanted:

Progressive, medium size structural and miscellaneous steel fabricator
with modem Category 1l shop, needs licensed P.E. to be vice-president
and chiel engineer. Must be expenenced in steel industry with emphasis
on management of both in-house and contract detailers. Design capability
and computer literacy is required. We offer an opportunity to work in a
wonderful four-season part of the country where it is possible to live has-
sle-free while progressing professionally and economically. Please send
resume o
Midland Steel Company, P.O. Box 527, Wathena, KS 66090

Attn: Don Jones, President

Computerized Steel Detailing
Our staff has over 25 years experience in the design and
detailing of structural and miscelluneous steel. Our in-house
developed software can be customized to provide shop drawings
to meet your specific needs. Our licensed P.E. can provide certi-
fied connections when required.
Engineering Design & Software, Inc.
400-A 14th St. S.E., Decatur, AL 35601
Tel: (205) 306-0909 Fax: (205) 306-0909

Project Management/Estimating/Detailing

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

Southeastern Steel Detailing, Inc.
9729 Parkway East — Suite 200
Birmingham, AL 35215-7856
Highly experienced staff specializing in every aspect of steel
detailing, including: Large Commercial Projects; Industrial
Projects: Hip and Valley Roofs: Conveyor Systems; Complicated
Plate Work.
References available
Phone (205) 833-4912 or (205) 836-5987
Fax: (205) 833-4798

Estimating/Sales

Growing fabricator of specialty bridge products is seeking an experi-
enced professional 1o estimate and sell products in our central states
region (NE, KS, MO, 1A). Our products include bearing assemblies,
expansion deivees, drainage systems, catwalks and other specialty items
for bridges. Must have significant estimating experience in the steel fabni-
cating industry. Strong oral and written communication skills and comput-

er literacy a must. Send resume with salary requirements to

Lewis Engineering Company,

4201 Norex Dr., Chaska, MN 55318
Fax: 612/448-7000

WE PROVIDE
CADD STRUCTURAL STEEL
DESIGN/DETAILING
for Engineers, Fabricators and Contractors
JOHNSON TECHNICAL SERVICES
2509 Saint Paul St., Suite 4B
Baltimore, MD 21218
(410) 243-3269/ FAX (410) 243-1963

Help Wanted

Structural steel and Miscellaneous Metal Fabricator of
bridges and buildings is seeking individuals with experi-
ence in Detailing, Estimating or Project Management spe-
cific 1o steel projects. Send resume to:

PRECISE FABRICATING CORPORATION

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

Engineering Journal
The only technical magazine in the U.S. devoted exclusively to
the design of steel structures, the AISC Engineering Journal
provides structural engineers, fabricators, and educators with the
latest information on steel design, research and construction.
For a one-year subscription, send $18 to:
American Institute of Steel Construction,
P.O. Box 806276, Chicago, 1L 60680-4124
or phone 312/670-2400

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

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

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

AISC Certification
Categories I, II, ITI
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

Images—3D

2D-3D Structural/Finite Element Analysis
Easy to learn and use Automesh Generation
Shear & Moment Diagrams Static, Modal, Dynamic
AISC Code Check Enforced Displacements
Large Problems to 3,000 Joints  P-8 Analysis

Complete Static Pa 8795

Celestinl 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

StruCAD*3D

The Flagship Product for 3D Structural Analysis & Degign

* Pop-Up & Pull-Down Menus * Wind & Gravity Load Generation
* Full 3D Graphics-Oriented * Material Takeoff

Pre- and Postprocessing * P-Delta and Thermal Analysis
* 3D AutoCAD Interface ¢ Pile-Soil Interaction
» AISC-ASD, AISC-LRFD, ACI-318 » Seismic & Machine Vibration
* Reinforced Concrete Design ¢ Detailed Fatigue Analysis
* Finite Element Analysis * Prices Begin at $249

Zentech, Inc.

8582 Katy Freeway, #205, Houston, TX 77024
Tel (713) 984-9171 Fax (713) 984-9175

NORTHRIDGE JAN. 17, 1994

EARTHQUAKE SLIDES/VIDEO
The one and only available technical slides showing
close-up views of damage to Office Buildings, Hotels,
Parking Structures, Bridges & Apartments.
Each slide is explained individually.
Great material for discussions.

70 Photo Slides - $89.00 Video cassette - $49.00
Please send request & check/money order to: MA & Associates,
5105 E. Los Angeles Ave., Suite E157, Simi Valley, CA 93063
Phone/Fax (B05) 579-8201

GT STRUDL ADINA

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

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

SC-Bridge SC-Push3D

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.
Ted Dasher & Associates
4117 2nd Avenue South
Birmingham, AL 35222
800-638-4833 fax (205) 591-1108

Structural & Miscellaneous Steel Detailing CAD

AutoCAD parametric LISP programs for preparing structural AND misc. steel
shop drawings. All programs have been updated for 1995 and new progrioms have
been added. Anchor bolts to roof opening frnmes and “everything between”
Impenial and metric versions with USA, Canndian and European steel sections. 45
DAY MONEY BACK GUARANTEE. Discounts up to 30%. Buy only what you
need. Used in the field for 8 years. Programs written by o detailer with 39 years
experience. Extremely “flexible” progrums. FREE telephone support. No mainte-
nance fee. Rensonable yearly update fee. EXCELLENT PROGRAMS at o REA-
SONABLE PRICE. Call for a FREE demao disk, list of programes, and prices,

SSDCP
110 Shady Oak Circle, Florence, MS 39073

Tel: 601/845-2146 (fax same)
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THE FINEST IN STRUCTURAL ANALYSIS
AND DESIGN SOFTWARE
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I very easy to learn and use, become a productive user in just one day
W extremely fost, shorfens the concept through design cyce
M most powerful on PC platform - 30 FEM, buckling, nonlinear, P-delta, dynami,

30 moving loods, parametric structures, phase constructions, US and foreign codes i runs with

M buy the power you need, starts from S495 version - 150 node/3D plus plate elements NetWare
B no risk, 30 doy money back guarantee

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

STRUCTURES,INC.
Please c"lcle # 51 142 Paterson Ave, E. Rutherford, NJ 07073

BLE OVER 2000 USERS WORLDWIDE. FOR MORE INFORMATION CALL 201-438-4915 OR FAX T0 201-438-7058

A
/“}r el

Address:
Tel.: Fax;

lam: " structural engineer, J architect, J educator, ) dealer, J other

1 Please have o product specialist call me 2 Please send more information
2 Please send working demo version (limited 1o 25 elements and 25 nodes), with recorded macros of real design examples. Enclosed is o check for S25 (plus
applicable Tax in NJ and NY). | have a system equal to or better than 3865X with math coprocessor, 3 4 MB 1 8 MB RAM, 25 MB of free disk space,VGA monitor.

Metrosoft Structures, Inc. 332 Paterson Avenve, E. Rutherford, NJ 07073. Tel 201 438-4915, Fax 201 438-7058.
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STATE OF THE ART

Structural Engineering Software

INTEGRATED ANALYSIS AND DESIGN SOFTWARE FOR STRUCTURAL AND EARTHQUAKE ENGINEERING C
Developed by Ashraf Habibullah & Edward L. Wilson

- For further information:

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

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

SAFE™

ysis & Design  Slab Analysis & Design

trocderncrk of Compaiten & Structisess O
tradermank of Comy 5 & Structunes
n o Y

Structunes Inc

Analysis & Design ~ Bud
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