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UNITED STEEL DECK, INC. DECK DESIGN DATA SHEET 

No. 13 
DECK FINISHES 

.. 
~ 

H 

STANDARD FINISHES COMMONLY AVAILABLE ON USD PRODUCTS 

GALV. PHOSIPTD PRIMEPTD GALV. FINISH UNCOATED 
PRODUCTS G90 or G60 + PAINT PAINT 

I. II. III . IV. V. VI . 

1 'h" & 3" Rool Decks X X X X 
4';'", 6", 7';'" Roof Deck X 
1112", 2 ", 3 " Composite Deck X X 
UFX36, UF2X, UFS (Form Deck) X X X X 

THE TABLE REPRESENTS NORMAL INVENlORIES; HOWEVER ANY FINISH ON ANY PRODUCT MAY BE AVAILABLE ON SPECIAL ORDER. 

NOTES - ROMAN NUMERALS IN THE TABLE CORRESPOND TO NUMERALS IN NOTES. 

I. A. CHECK Ul. FIRE RESISTANCE DIRECTORY FOR 
FINISH REQUIREMENTS. GALVANIZED DECK 
SHOULD BE USED ON ROOF CONSTRUCTION 
WITH SPRAYED FIRE RESISTIVE MATERIALS. 
(SFRM). 

B. GALVANIZED DECK IS RECOMMENDED FOR HIGH 
HUMIDITY AREAS. 

C. GALVANIZED ROOF DECK IS RECOMMENDED 
FOR ROOF CONSTRUCTIONS WITH INSULATION 
BOARDS THAT ARE FASTENED TO THE DECK 
WITH PIERCING FASTENERS. 

D. USD RECOMMENDS THE USE OF GALVANIZED 
MATERIALS FOR MOST EXPOSURES. 

E. GALVANIZED STEEL IS COVERED BY ASTM A446; 
GALVANIZING IS COVERED BY ASTM AS25; G60 
AND GOO ARE COATING WEIGHTS. 

II. A. " PHOs/PTD." MEANS THE FLOOR DECK IS ONLY 
PAINTED ON THE EXPOSED SIDE- THE CON· 
CRETE SIDE SHOULD DEVELOP TIGHT RUST 
BEFORE THE CONCRETE IS POURED. 

B. USE ONLY FOR INTERIOR APPLICATIONS- I.E. 
OFFICES OR HOTELS. 

C. CHECK U.l. FIRE RESISTANCE DIRECTORY- SEE 
NOTE I.A. 

D. " PHOS.lPTD." IS APPLIED TO ASTM A611 STEEl. 

III. A. " PRIME PAINTED" MEANS A PRIMER COAT OF 
PAINT IS APPLIED OVER CLEAN BARE STEEl. THE 
PRIMER PAINT IS FORMULATED TO HAVE 
" TOOTH " TO HOLD SUBSEQUENT APPLICATIONS 
OF FINISH PAINT BUT IT IS NOT INTENDED TO 
PROVIDE EXTENSIVE WEATHER PROTECTION; IT 
IS FREQUENTLY LEFT EXPOSED IN WARE· 
HOUSES AND MANUFACTURING PLANTS, AND 
WHEN USED WITH SUSPENDED CEILINGS . 
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B. USE FOR BALLASTED ROOFS OR ADHERED 
ROOF SYSTEMS- SEE NOTE I.C. 

C. SALT SPRAY (AND OTHER) TEST RESULTS ARE 
AVAILABLE ON REQUEST. 

D. " PRIME PAINTED" DECK IS MADE FROM ASTM 
A611 STEEl. 

IV A. " GALV. + PAINT" MEANS PRIMER IS FACTORY 
APPLIED OVER GALVANIZED STEEl. THE PRIMER 
PAINT IS AS DESCRIBED IN III. 

B. THIS FINISH IS MOST ECONOMICAL WHEN A 
FINAL COAT OF PAINT IS TO BE FIELD APPLIED. 

C. USE IN HIGH HUMIDITY AREAS-THE PAINT PLUS 
GALVANIZING PROVIDES EXTREMELY GOOD 
MOISTURE PROTECTION. 

D. " GALV. + PAINT" USES ASTM M46 STEEl. 

V. A. FINISH COATS OF PAINT CAN BE FACTORY AP· 
PLIED. THIS IS DONE ON THE COILS OF STEEL 
BEFORE FORMING INTO DECK. ALMOST ANY 
COLOR OR PAINT TYPE CAN BE USED­
HOWEVER TO BE ECONOMICAL, THE ORDER 
SHOULD BE FOR AT LEAST 20,000 SQUARE FEET. 

B. WHEN INSTALLING DECK WITH A SPECIAL FINISH, 
SCREWED SIDE LAPS ARE RECOMMENDED: 
AND, IN MOST CASES, SCREWS, PNEUMATIC OR 
POWDER DRIVEN FASTENERS SHOULD BE USED 
AT SUPPORTS. 

C. FINISH PAINT IS NORMALLY APPLIED OVER 
GALVANIZED STEEL CONFORMING TO ASTM A446. 

VI. A. UNCOATED STEEL MEANS THERE IS NO COATING 
AT ALl. IT IS FREQUENTLY REFERRED TO AS 
" BLACK" STEEl. 

B. UNCOATED STEEL CONFORMS TO ASTM A611 . 

~ 
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'" '" ... .., YOUR LINK TO LOWER 
COSTS AND HIGHER 

PROFITS. 
Material Alloca tion Programs from Structural Software. Ordering 
material> shouldn't be a gue»ing game. With Material Allocation. )ou onl) 
purchase II hat IOU actuall) nt'lxi. Purchasing i> linked with production for 
reduced waste and higher profit s. 

I'roJmtm module'S include Inventory. Production Control and 
Purcha>e Orders. The modular dt'>ign let> IOU dC\elop purcha>e orders by 
multing agaimt inventory and combining requi>itions from all open jobs. 

Material AIiOOltiol1 abo aliOll> completc tracking of all matenal 
from pun;hase order to final usage. ,au 0111 a), knOll what'> in stock. 
And )OU keep track of how much i> sl"'I1t on ""I') job. >implif)ing the 
billing proces,. 

ProdOt1ion is simplified. 100. The Produlliuo Conlrol module 
handb sequencing. produce;, t'Ulling list II ith t'Ol11plete COlling 
in>lruetions. and generate;, shipping and loading Ibts, 

C.IlI00.1 for more information on Material A1locmion and other 
Structural Soh" .. re program>. including: 
• Estimating- Gv-nernte;, morcOCCOratC<>llmatc> for hight'l' profit margins, 
• IilbriCAD 11- leI> \QU dtiail f""ter 
lIith more acCOr..:), . 

He ure Uti uuthori:ed re.\i!Jler 
of VOI'ell \ 'et llare and [,,",ex 
COlllpllter>, Structural Software 
Compan). SOl2 Plantation Rood. 
PO, Box 19220. Roanoke. \A STRUCTURAL SOFTWARE CO. 
24019,1800) 77b-9118 IF WAr HE 5TH 'N, 5', 
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Business schools, such as the Janice H. Levin 
SclllJOi of Business and Management at 
Rutgers University are designed to fos ter a 
sense of community within a single building. 
Story begins on page 12. 
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Anew 
of 

and column 
for 

steel construction. 
Once again, AABED , •• ds the 
Industry by ,.turing • trendsetting 
combination of mechanical, 
chemical and teChnological 
properties: 

... iJd'Olll or ... CW"WUCIIOll PIIODUCTI. 

• HIGH YIELD STRENGTHS (up to 
~ KSf) . even for ultr.heavy 
aecllonl. 

• OUTSTANDING TOUGHNESS 
PROPERTIES. 

• EXTREMELY lOW CARBON 
EQUIVALENT - ensures excel· 
lent .eldebility. 

A NEW PROCESS ... QST. 

The ucla' 'I In "RBEO', revolu­
tionary new In·llne O8T procesa 

OTHIR RECENT Aft.ED 
INNOVAno~ 

ARBED-ROUED ~" ... ". and 
"TAILOR-MADE" (WTM) I.rles -
famoul for high Metion moduli. 
QfMllller.1 buCkling realltance, 
and big .. vlnga 'n fabricallon 
_to and woIghta. n- prodUCIS 
.r. "10 IVIliabie in lhe new 
HISTA .. quality .. I, our standard 
WF _In and H BEARING PILES. 

NEW LlTERATUII! AVAILABLE 

Send now for compte" data on aU 
""eM ARBED product., contact 
Trade AABED, INC., 825 Third 
Ave., New York, NY 10022. (212) 
4&).9890. FAX 212-35S-2151t2.t21. 
In Canada' Trad,AABEO Canada, 
Inc.,3340 Malnway, Burlington. 
Ontario, C.n.d. L7M lA7 
(416) 335-5710. FAX 416-335-1292. 
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EDITORIAL 

Choosing 
Software 

With so many engineering software packages on the market 
today, no firm can afford the cost-either in dollars or 
time-of trying them all. Modern Steel Construction began 

addressing this problem earlier thjs year by running a series of 
software reviews. 

This month we' re going one step further and surveying our 
readership about the type of software programs they use and what 
they think of them. While we won't report data from individual 
firms, we will print the aggregate results in the February 1992 issue. 
We expect the survey results will prove extremely useful to any 
engineering firm considering the purchase of software in the coming 
year. 

However, to be a success, we need your help. Please take the ·time 
to fill out the survey form on page 9. It shouldn't take more than a 
few minutes. The survey form was made as simple as possible to 
minimjze the time required for completion. In addition to basic firm 
data (type of firm, number of engineers, etc.), which will be used in 
the statistical analysis of the data, the survey only has five questions. 
Essentially, the survey asks you to list the type of hardware and 
software your firm owns and to rank the software from 1 to 5, with 1 
being a poor program and 5 being an excellent program. 

To maximize the usefulness of the data, the software information 
has been broken down into Bridge/ Building Analysis, Member 
Design, Specialty Areas / Connections, and CAD Programs. 

As with any survey, it will only be useful if a large number of 
people take the time to fill it out and return it. Please mail it by 
October 31 to: Scott Melnick, Modern Steel Constructioll , One East 
Wacker Dr., Suite 3100, Chicago, IL 60601-2001. SM 
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Before We Ship Our Structural Bolts And Nuts, 
They Have To Earn Their Stripes. 

When bolts and nuts come from Nucor 
Fastener, yQU can have absolute confi­
dence in their performance. That's be­
cause they're American made - and 
made ro meet the roughest standards. 

ror starters, all the sreel used in our 
S01Jaural bolts and nuts comes from 
Nucor Steel and other domestic sreel 
mills. Plus, we provide raw material 
origin on all Our certifications, and we 

• 

can supply original sreel certification 
for traceability requirements. 

Our product line includes A325, 
A490 and A307 S01Jaural bolts and 
A.S63 grade C and heat treated grade 

DH souaural nuts. And weve recently 
added mechanically galvanized S01JC­
rural nuts, bolts and washers along with 
ASTM Type 3 corrosion resistant! 
weathering products. 

Our fully equipped laborarory lets 
us meet all ASTM qua~ty standards. 
We provide proof tests and wedge ten­
sile tests for all S01Jaural bolt products. 
And we can full-size tensile test our en­
tire product size range instead of using 
machined samples. 

What's more, we can meet special 
federal and state highway testing and 
certification requirements including 

rotational capacity testing. 
All our fasteners are identified with 

a lot number on each container which 
allows traceability to materials, dimen­
sions, processing and testing. 

And because we maintain a 7 ,(xx} 
ton inventory of fasteners we can always 
supply what yQU need. So call us at 
8001955-6826, FAX 219/337-5394 or 
write us at PO Box 6100, St. Joe. IN 
46785 for more infomlation. And give 
us the chance to eam yQur business. 

A D!\'1S¥;ltlof'Nua: .. Corporaaon 



SCHOOLS 
CANOPIES 
AIRPORTS 
CONVENTION CENTERS 
STADIUMS 
INSTITUTIONS 
AUDITORIUMS 
CHURCHES 
SWIMMING POOLS 
PRISONS 
THEATRES 

• Provide structural and ceiling mat&­
rial all In one archllectural element 

• Provides long spans wllhout 
mid-span tastenlng 

• Wide choice of depths and design 
thicknesses 

• Ideally sulled to any Iype 
construcllon 

• Presents a uniform ceiling with no 
Irregular gaps 

• Design wllh our acousllcaltreatment 
to achieve state-of-the-art solullons 
to sound control 

• Blend control-use acousllc and 
non-acousllc panels together 

ECONOMY THROUGH SELECTION 
• Roof Deck • Pioted Deck • ComposHe Deck 

MINIMUM MAINTENANCE 
FAST ERECTION 

THE CHOICE IS YOURSI 

fOR INfORMATION , CONTACT 

Eleven Ta lbot Avenue. Rankin PA 15104 
PHONE: 412/35 1·3913 

FAX' 41 2/351-2018 
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New Pubications 
A new study declares that steel­

framed buildings resist earth­
quakes better than those built of 
other materials. The study, con­
ducted by EQE Engineering of San 
Francisco, reports that "in recent 
large, destructive earthquakes, few 
structural steel buildings were se­
verely damaged, while literally 
hundreds of comparable buildings 
of other construction types col­
lapsed or were seriously dam­
aged." 

The EQE Engineering study 
evaluated the performance of 
buildings in 11 major earthquakes 
that occurred during the past three 
decades. The earthquakes investi­
gated were selected to ensure a 
wide variety of construction mate­
rials in structures designed and 
built to standards comparable to 
those used in the U.S. and Canada. 

The key results of the study are 
contained in a brochure, Steel-An 
Investmelll in Seismic Safety, pub­
lished by the American Iron and 
Steel Institute. The free brochure 
discusses the strong probability of 
large earthquakes striking Central 
North America, where three of 
North America's largest earth­
quakes occurred in the past. Also 
discussed are the benefits of steel in 
retrofitting existing structures to in­
crease their seismic performance. 

For a free copy of the brochure, 
or for more information on the 
study, write: American Iron and 
Steel Institute, 1133 15th St., N.W., 
Washington, DC 20005-2701. 

I n response to the increasing ac­
tivity in the renovation market, 

the American Society of Civil Engi­
neers has published a Guideline for 
Structural COlldition Assessment of 
Existing Buildings. The new publica­
tion provides comprehensive pro­
cedures, advice and expert opin­
ions to help engineers accurately 
gauge the structural integrity of ex­
isting buildings. 

The Guideline documents the 
step-by-step processes necessary 
for evaluation, including investiga­
tion, testing methods and the for-

mat of the condition assessment re- • 
port. Tables, charts and checklists 
abound, including detailed tables 
for materials employed in older 
structures. 

Copies are available for $21 to 
ASCE members ($28 to non-mem­
bers) from the ASCE Publications 
Department (212) 705-7288. 

Correspondence 
Dear Editor: 

The article "Rocketing To New 
Heights" (August pp. 19-24) was 
very interesting as was the rest of 
the information about tall build­
ings. When trying to run some sim­
ple calculations of pressure due to 
wind loading using the formula: 

P = 0.00256y2Cd 

some questions arose. The re­
sults of the calculation apparently 
yield a pressure per sq. ft., but in • 
what units must the wind velocity 
be expressed? 

Also, once a pressure is calcu­
lated, to what area should the pres­
sure be applied when the structure 
presents a curved surface? For ex­
ample, given a cylindrical shape 
10'-tall x 10'-in-diameter is the cal­
culated pressure applied to the pre­
sented surface of 100 sq. ft. or to the 
total curved surface of 157.08 sq. 
ft.? 

Michael A. Potash 
Manager-Fabricated Metals 
Sioux City Foundry Co. 

Accordilrg to Joseph T. Colaco, P.E., 
president of CBM Engineers, inc., the 
variable "P" is a unit pressure in Ibs. 
per sq. ft . alld the variable "V" is mea­
sured in miles per hour. He also noted 
that tire equation is used for a steady 
wind stream and with turbulence a 
gust faclor (Cg) should be incfuded 
(though some engineers wiff incfude 
the gust factor in the velocity variable). 

The wind pressure variable "p" . 
should be applied to tire presented sur­
face, which in the above example would 
be 100 sq. ft. 
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MODERN STEEL CONSTRUCTION 

STRUCTURAL DESIGN 
COMPUTER SURVEY 

Please complete and return this form to: Scott Melnick, Modern Steel Construction, One East Wacker Dr. , Suite 
3100, Chicago, IL 60601 -2001. Deadline for submission is October 31. All individual company information will be 
kept confidential. Survey results will be published in the February 1992 issue of Modern Steel Construction. 

o Architect/Engineer o Engineer 

Type of Business (Check ONLY one) o Architect o Other: 

Total Number of Employees: ______ Number of Draftspeople: ______ _ 

Number of Engineers: ________ Number of Architects: _______ _ 

Computer Hardware Systems Used (include type, e.g. 386-based IBM clone or Macintosh workstation , and 
number of each type of system) : 

Please list the types of software owned/used and rank them from 1 to 5, with 1 being a poor program and 5 
• being an excellent program. 

Bridge/Building Analysis (such as STAAD-II I, SAP90, etc. ) Ranking 

Member Design (such as SAl CONTBEAM, RISA 20, etc.) Ranking 

Specialty Areas/Connections (such as CONXPRT, WEBOPEN, etc.) Ranking 

CAD Programs (such as AutoCAD, Intergraph, etc.) Ranking 

Name of person completing form: ___ ___ _______________ _ 
Title : _-:-:-______ _ ___ ___________________ _ 
Company Name: ___________________________ _ 

Address : 
City: State: Postal Code: _____ _ 

,fulsiness Telephone: "...' -,---==-==-'")...,---:--.---:---:-:-c:----::-c---:-::-- --:--- --,- ---­
U Check this box to receive a FREE subscription to Modern Steel Construction magazine. 

Date: 

DEADLINE: OCTOBER 31 



Going from 
CAD to CADD 

When computer-aided de­
sign and drafting 
(CADD) first became a 

design industry buzzword, the 
idea was that design /analysis and 
drafting would be linked electroni­
cally and productivity would sky-

rocket. It rarely happened, how­
ever, primarily because software 
programs did not link design and 
drafting (though some mid-size 
and larger firms produced in­
house software to achieve this, and 
enlarged their practices as a result). 

ROLLI,.. SEmeEi 
IW MI' a.n 24',1811111-3".5711/11 

AngItI1_ r.rx'" - "'-."'.~1II. 
ChrNI 15-x!lOblft - ".~·.III· 
TIoCqIPIcIt roo - 'fI'OO 
s..- S-tq - '. III 
RIll 132l1lyd - HIIII~ 
"'-tIo'BIr 4" Ihd - 1001 

How do yoU 
get a 

monster 
to shape 

up? 

Rlch-Con c:cm do it. With our new Boldtin! 
shape roll we can shape up monsters like 

24" Wlde flange beams, 8" x 8" x I" angles or 
3" x 8" lIot bars ·'the hard way" 

For predJ10n sawing and plate shearing, computer­
aided design assis1ance or compuler~en multl­

torch gas and plasma burrung capability, count on 
RIch-con lor tust-class. fir'g-step processing 

A at .. l .. rric:e center Wlth a complete inventory 01 
heavy carbon products. RK:h-Con Is dedk::ated to 

OUlStandtng CUS10mer seMCe With a compulenzed 
lJwenlory and order-enlry system and our own flee! 

of trucks. Rk:h-Con can do 11 
Kansas City's oldest bu&ineu, RK:h-COn was 

seMng the Midw9$ belora the 0V1l War Bul our 
corrurutment's not to the ~. Irs 10 the FUture 

We're wor1cing hard to serve you better 
truo the new century and beyond 

9/·.,· ... RICH-CON 
III til 

... " ~ can dolt. 
Leaders m heavy carbon steel lor 

industry and construction SUlce 1857 

Previous software packages 
aimed at design / drafting integra­
tion often were, at best, unreliable, 
according to interviews conducted 
by Institute of Management & Ad­
ministration and published in EI1-
gi"eeri"g Office Mmlagemellt Admill­
istratio" Report (EMAR) . For 
example, one CEO reported that 
his firm paid a vendor $40,000 for 
such a package four years ago, has 
not yet received satisfactory soft­
ware, and is even considering 
suing. 

New Generation Of CADD 
In the past six months, elec­

tronic design-te-drafting integra­
tion has finally started to become 
available even for small firms run­
ning PCs. In a June report, Civil 
El1gilleering mentioned four ven­
dors whose structural software re­
portedly offers varying degrees of 
design-<lrafting integration: Com­
puters & Structures, Inc., Berkeley, 
CA (415) 845-2177; Das Consulting, 
Inc., orth Andover, MA (508) 
794-1487; Intergraph Corp., Hunts­
ville, AL (205) 772-2000; and Re­
search Engineers, Inc., Orange, CA 
(800-367-7373). And EMAR adds a 
fifth vendor, Ram Analysis, Chico, 
CA (916) 895-1402. 

However, not all programs 
offer the same functions. 

Buyers should ca refully check 
out vendors' promises. For exam­
ple, one vendor's software offers 
integration, but not if you want a 
composite structure and floor, 
which is cost-optimal for many 
buildings. EMAR suggests a twe­
step screening process before pur­
chasing (software prices range 
from about $1,200 to $12,(00): 

1. Talk with at least one firm 
that has successfu lly used the soft-

• 

• 

• 



• ware for several months. It takes at 
least that long to smoke out all the 
limitations and pitfalls. 

2. If you're strongly interested, 
visit a firm using the software 
package. Watch how its engineers 
or CAD drafters use the technol-
0gy, and ask to do hands-on work. 
Packages differ in how you input. 
For example, in one case the draw­
ing must be created in AutoCAD 
(and some engineers don't know 
how to do that), while in another 
reportedly almost no training is r'; 
quired since inputting is done via a 
mouse that moves a cursor on the 
screen. 

Before buying a package, at­
tempt to understand the productiv­
ity boosting strengths and limita­
tions of each package. 

Faster Designs 
The number one source of sav­

ings is in expediting the structural 
redesign needed to accommodate 

• design changes. 

To illustrate the benefit, Wilson 
Hanna, S.E., principal with Nabih 
Youssef & Associa tes, Los Angeles, 
described a recent project meeting. 
"When we met yesterday, the ar­
chitect asked us to move the 
building's core and rotate the 
st~irs. r be&an running the changes 
thiS mornmg, and all analysis, 
beam sizing, and drafting were 
done by noon." In the past, calcula­
tions would have taken two days 
and drafting an additional day, 
Hanna said. The savings were real­
ized using the RAMSTEEL pack­
age from Ram Analysis. 

Robert j . M amara, P.E., presi­
dent of Boston's Mc amara / Sal­
via, Inc., agrees that the speed of 
making design changes is the key 
benefit. "We can redo an entire 
floor without incurring significant 
costs. We do many high-rise hospi­
tals, and changes during design­
in location of stairs, moving of lob-

• 
bies, and others--are extremely 
common." McNamara's firm uses 
an integrated system from Com-
puters & Structures (CSI). 

Tilt las/est gerreratioll of software, SIICIt as c st's "AlltoFLOOR" alld "ETABS" 
programs, allow ellgmeers to rapldty asSfSS desigll cltallges. 

Cost-Effective Software 
The best software enables the 

engineer to go through the itera­
tive tri al-design process so 
quickly that it is cost-effective, 
with in the structural engineer's 
fee, to do many more such itera­
tions than could be done man­
ually. The owner thereby gets a 
less costly structure. 

For example, CSI 's "Aut<r 
FLOOR" package is so fast that it 
enables an engineer to do as many 
as 10 iterations of the structural 
steel framing for a mid-rise office 
or apartment tower, according to 
Mc amara. Previously, McN­
a.mara reported he could only jus­
tify the cost of two iterations. 
Today, he says that in running five 
times as many iterations, the 
owner often gets a 10% less costly 
structure and foundation. 

The Autofloor package is an 
add-on to CSI's decade-old ETABS 
structural software, which does 
most of the analysis work. 
AutoFloor's main function is to 
transfer the structure's digital 
database to AutoCAD and back. 
According to Mc amara, the pr<r 
gram maKes it a snap to calculate 

the extra cost of adding extra ca­
pacity to a floor above that re­
qu ired by code. 

Upgrade Availability 
Befo re buying. ask each vendor 

and structural fi rm using the 
package what software upgrades 
can be expected in the nea r futu re 
and how much they will cost. 

. Mc amara, for example, pre­
d icts the next change in AutoFloor 
will be automatic checking of the 
steel fabricator's connection de­
signs against the design loads on 
those connections. 

While integration will initially 
lead to increased profits, once the 
majority of firms switch to this 
new generation of software, com­
petition will increase and fees will 
begin to drop. The key is not to be 
the last player in and instead stay 
a head of the pack. 

(This article is adapled from a re­
port first appearillg in the AllglISt 
1991 ISSlle of Engineering Office 
Management Report, 29 West 35th 
St ., Nt:W York, NY 10001 212/244-
0360). 
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EDUCATION 
REPORT 

Designing For 
Tomorrow's 

Business 

--

WI,ile the plall of the bllildillg is very complex, the exterior of MOllmollth College'S 
tlew School of Business Admiuistration features a very traditional appearance with 
co/umtls, arches and a brick facade . 
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Three new 
business schools 
designed by The 

Hillier Group 
provide an 

exciting learning 
environment for 
future leaders of 

industry 

Business schools tend to func­
tion as self-contained entities 
within the larger university 

setting and therefore need a strong 
sense of internal identity. "It's im­
portant that the building's design 
helps to develop a sense of commu­
nity within the building," ex­
plained Joel C. Spaeth, ALA, a prin­
cipal with Hillier, a Princeton, Nj, 
based architecture firm. "There 
needs to be a sense of a relationship 
between the different parts of the 
building--<:lassroom, faculty office, 
computer areas, and research cen­
ters." 

Three recent projects-Janice H. 
Levin School of Business and Man­
agement at Rutgers University, 
New Brunswick, NJ; ColJege of 
Business and Economics at Lehigh 
University, Bethlehem, PA; and 
Monmouth ColJege Business 
School, West Long Branch, PA­
appear radically different from the 
outside, but all share a common 
concept focused around an atrium 
space that provides a point of ori­
entation to students and teachers 
who spend much of their day mov-

• 

• 

• 



• 

• 

• 

ing from room-ta-room in one large 
building. 

Monmouth College 
Despite its small size, the design 

of the new School of Business Ad­
ministration proved to be very chal­
lenging. The twa-story, 43,OOO-sq.­
ft. structure is highly site specific 
and features two rectangular wings 
connected by a arced central por­
tion. In addition, a large rectangular 
faculty office area is set into the 
main portion of the building at a 
skewed angle. 

"The curved walls result from 
the relationship of the building to 
the site and a desire to create a rela­
tionship between this new building 
and nearby existing structures," ex­
plained Tony Fellnor, AlA, project 
architect with Hillier. "In addition, 
the site geometry required the fac­
ulty block to be set skewed to the 
rest of the project." The separate na­
ture of the faculty block also 
granted the ability to seal off the 
faculty office area from the rest of 
the building for security and pri­
vacy. 

To help tie the project together, 
while at the same time providing a 
"visual broadening", the building 
features three atria. While the vari­
ety of architectural features creates 
a wonderfully concise teaching and 
study environment, the disparate 
nature of the design creates a struc­
tural headache. 

"The geometry of the building is 
very complex, with a rectangular 
section rammed in at an obtuse 
angle, several curved walls, and 
several large open spaces," ex­
plained Terry Blackburn, P.E., prin­
cipal with Blackburn Engineering 
Associates, P.A., in Princeton. "lat­
eral loads are resisted by moment 
frames, and since the geometry is so 
complicated, quite a few moment 
frames were required." 

Most of the structure consists of 
A36 steel W8 wide flange columns 
with steel beams and girders and a 
composite floor slab. In areas with 
very short spans but high loads, 
A572 Grade 50 girders were used. 

Because the architectural details 
would not allow the use of expan­
sion joints, the engineer had to find 

Construction photography by Bemstei" Associates. 
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The school's 
curoi'Jg hallways 
compliCilted tire 
design of the 
building bllt were 
desired by the 
architect to !Jtlp 
relate the building 
to nearby existing 
structures. 

Photo by Esto 
Photographics. 

another way to tie the sections of 
the building together to prevent 
differential movement. "The archi-
tect had designed several walkways • 
across the open areas and we used 
horizontal trusses in those areas to 
tie the structure together," Black-
burn said. The trusses consist of 
regular floor members connected 
with 8"-deep wide flange sections 
and are designed for axial loads of 
30 kips. 

The curved section of the build­
ing was accommodated by can­
tilevering the deck beyond the 
straight steel members to form the 
radius of an arc. In exterior areas, 
the steel members were designed to 
handle torsional loads created by 
the weight of the cladding. 

"Steel was the only viable sys­
tem for this building," Blackburn 
said. "The lack of repetition made 
concrete prohibitively expensive. In 
addition, the small column size 
with steel construction allowed the 
steel members to disappear into the 
architectural finishes. That 

SOFTDESK 
Meeting the Challenge ••• 
of Structural Engineers. 

Offering the most comprehensive, 
intergrated software solutions that run 

inside the AEC industry standard 
AutoCAIJII' 

m 
SOFTDESK 

POIIMEItL Y OCA SOFrWAllE.INC 

7 Ubeny HdllWod 
limnillCf, NH OJ242 USA 

601/428-1I99 FAX 6OJI428-7901 

AIICADD .................... _ ........... 
....... _a..cAD ............. u.~ ... ,..,....0-..,.-...... .... DCA ....... ... ........... c ___ _ 



wouldn't have been possible with 
concrete." 

• Lehigh University 
The four-story, 11S,000-sq.-ft. fa­

cility includes 44,000 sq. ft. of in­
structional space with compu ter 
classrooms, 23,000 sq. ft. of faculty 
offices, and 6,500 sq. ft. of adminis­
trative and support space. In addi­
tion, the business school houses six 
research centers and a 200 seat au­
ditorium. 

The building is located on the 
site of the old football stadium, 
"the last remaining flat surface on 
campus," explained Craig Ronn­
ing, AlA, project designer with 
Hillier. Future plans for the site in­
clude a new Performing Arts Cen­
ter and a parking structure. The 
building'S footprint anticipates the 
future construction through its L­
shape which begins to form a 
courtyard . 

"With any academic building, 
it's important to group the class­
rooms together," Ronning said. 

Because the facility;s also llsed for sem;,mrs for business executives, high qUlIlity 
finishes were eSSt!1ftiaf to the design of Lehigh Ulliversity's new Busilless School. 

THIS IS WHAT IT TAKES TO BE 
A BOLT MANUFACTURER IN THE 19905: 

Type' Type 3 

r::\ 
\::J 

.wo7 

Registered Head Markings on all structural and mach ine bolts 
from 'Ie" to 3" diameter, all lengths 

Counl.rlunk Doubl. , Slng" ­
End Anehof 

Special Products from ';''' to 3" diameter 

Sw,dg' 
Anchor 

• U.S. made steel 

• Wide-range manufacturing 
capabilities 

• Weathering steel: CORTEN X 

• Guaranteed full traceability 

• In-house lab testing 

• Certification 

ST. LOUIS SCREW & BOLT COMPANY SINCE 
1887 

Yi 
." .... 

~fJ: I N DUS TRIAL 

a r A S r C N f>r:> 9 

'O 'Ns nTU TE 

6901 N. Broadway/St. Louis, MO 63147/(314) 389-7500 

FAX, (314) 389-7510 
Toll Free, 1-800-237-7059 



The desigll of a Iw<>-story gallery ill the middle of the Lehigh Ull iversity's lIew 
Business School required that girders be discontinllous iT! that area. In Iltal area, the roof 
is the only structural link. 
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The classrooms are all grouped on 
the first, second, and a below­
grade level and connected with 
stairways, The faculty offices are 
on the fourth floor and the re­
search center is on the third floor, 
A two-story gallery space runs 
through the main portion of the 
classroom area. 

• 

A composite structural steel 
frame was chosen for the building • 
primarily for economic reasons, 
but also because it allowed a col-
umn spacing that provided maxi-
mum flexibility, according to 
Emad Youssef, P,E" senior associ-
ate with Paulus, Sokolowski & Sar-
tor, Inc" a structural engineering 
firm headquartered in Warren, NJ, 
"Steel construction was lighter, 
which helped reduce our founda-
tion costs, and it provided faster 
erection, which was important in 
getting an academic building open 
as soon as possible, Also, steel was 
more economical given the re-
quired bay spacing," 

Columns are WlO wide flange 
shapes and the engineer designed 
moment resisting connections. 
"The building isn' t high enough to 
warrant the expense of X-bracing," 
Youssef sajd, In addition, architec­
tural requirements would have 
made bracing location difficult. 
The only exception of simple beam 
and column construction occurs in 
the auditorium area, which fea- • 
tures 60' -long trusses, 

The major area of complexity 
for the project is the gallery, Be-



• 

• 

• 

cause the gallery runs through the 
middle of the building, girders are 
discontinuous in that area . "We 
used a computer model for a wind 
frame to accommodate the two 
areas of the building," Youssef ex­
plained. "In that area, the roof is 
the only structural link between 
the two areas." 

The beams, columns and truss 
members were protected with 
spray-applied fireproofing, while 
lightweight concrete provided fire 
protection for the metal decking. 

Rutgers University 
The three-story, 58,OOO-sq.-ft. 

structu re houses offices and class­
rooms for approximately 150 fac­
ulty, staff and continuing-educa­
tion students. 

"The building is organized 
around an atrium running the 
length of the building," explained 
Andrew Buchsbaum, AlA, project 
designer with Hillier. Four 
groups- the business school, grad­
uate school of management, Insti­
tute for Management and Labor 
Relations, and Management Devel­
opment Center-regularly use the 
building and the atrium provides a 
point of orientation as well as sepa­
ration. 

The building is rectangular in 
plan and a master plan for the uni­
versity calls for the building to 
form the first edge in a proposed 
new quad of buildings. 

A steel moment frame was cho­
sen for the project because of a 
need for flexible column layout. 
"The architectural design called for 
differing space layouts on each 
level, so some columns couldn't 
continue strajght down," accord­
ing to Alger R. Ross, P.E., a now­
retired project manager with H2M 
Associates, Inc., in Totowa, NJ . 
Deep steel girders were used to 
pick up the W10 wide-flange col­
umns in locations where the archj­
tect requjred column-free spaces. 

As with the Lehjgh project, the 
central atrium posed the problem 
of discontinuous girders. "We had 
to design the columns on each side 
of the atrium to individually carry 
the wind load," Ross explained. 0 

Business schools, such as this one at 
Rutgers University, feature a wlified 
etJviro"metlt combi,,; fig classrooms, 
faCil ity offices, research space alld facilities 
to house various matlageme"t programs. 
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STMD-llI/ISDS - Ranks #1 
in America. 

A recent ENR/McGraw Simple to use, yet 
Hill survey of the Archi· sophisticated in application, 
tectural/ Engineering/ STAAD.III/ISDS otTers the 
Construction industry has most comprehensive solution 
ranked STAAD.III/ISDS, to your structural engineering 
from Research Engineers, as t.~=~~~~:!,~ needs. Today, Research 
the #1 structural engineering Engineers, with six offices in 
software in the market today. i~~~!!!~W four continents, is setting the 

, structural engineering 
The choice of engineers standard worldwide. 

since 1978, STAAD.III/ISDS is 
being used worldwide as an 
everyday companion in the 
design office. The first truly 
integrated structural engineer. 
ing software, STAAD.III/ISDS 
combines geometric layout, 
analysis, design and drafting in 
a single software system. 

STAAD.III/ISDS • #1 For a Reason. 

[j]@~@ffl[J&OiJ 

RESEARCH ENGINEERS 'NOAlDWIDE 
UK: Research EOQIneefS (Europe) Ltd . 19lansdowoe Court. Bnghlon Road 
Pur1ey Surrey CAB 280 Phone (081) 763, '393 Fax (081) 763,'379 Telex' 929181 
Fr8nce: Researdl Engineers, 18 rue de MQfesvtlle, 
28800 FLACEY Phone 37 47.51 63 Fax 37474463 

(} ill {f} ff ill@@ [J ~fJ 0 ill &0 
A reputation you can build on. 

For Information Call : HI()()'FOR·RESE 
HI00·367·7373 

t 570 N. Batavia St, Orange, CA 92667 
Phone: (7t4) 974-2500 Fax: (714) 974-4771 

W. GenMny : Research EngM"Ie8fS. Wilhelrn-Busch-Str23. 
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Incll.: Research Engineers Pvt lid, 40 B Darga Road, 
Calcutta 700 017 Phone 448914 Telex 214102 
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EDUCATION 
REPORT 

Iowa State 
University's new 

recreation/athletic 
facility is not just 
noteworthy for its 
size, but also for 

its lively, 
exposed design. 

Terry A. Shuck, P.E. 

While the structural and 
mechanical systems in 
many gymnasium build­

ings are left exposed, the inner 
workings of the 216,OOO-sq.-ft. lSU 
Rec Center go one better: An ele­
vated jogging track permits a birds­
eye inspection of the roof's huge 
trusses. 

The facility was designed for 
combined use by students and var­
sity athletes and serves as a retreat 
from the collegiate educational at­
mosphere. Specific program re­
quirements included a 6O-yard in­
door practice football area with 
synthetic turf flooring; an indoor 
eight-lane 3OO-meter track; a large 
multi-purpose floor area to alter­
nately offer 20 basketball courts, 
eight volleyball courts or three ten­
nis courts; an elevated jogging 
track; weight rooms; nine racquet­
ball / handball courts; a varsity 
wrestling room; a sports medicine 
clinic; and locker and equipment 
rooms. 

Dividing curtains segment the 
multi-purpose space to allow con­
current use of the space. Fast con­
version of space for various sports 
was a major design consideration. 

Large-Scale Design 
Ground level footprint of the 

Rec Center is 460' x 256'. Columns 

Exposed 
Structure 

- -• • 

~-: , 
- . 

Tile steel 
stmctu,e of Iowa 
State University's 
new recreatiou 
cellter was left 
exposed both to 
redllce costs and to 
add visual texture 
to the space. 
(Collstrue/ioll photo 
by Persoll Studio) 
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ARKANSAS 
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rhe cruciform shape of the cohmm (top) helped pravide stability during truss erect ion . 
/0;51 girders and sleel joists were erected as preassembled units /0 reduce erection lime 
and cos t. The eud UHlIl slJpport trusses (bottom) eliminate tire fleed for intermediate 
columns and provide more open space in the facili ty. 

are spaced at 94'-6" centers 
east/ west and 170' centers 
north /south to create a column­
free interior space 378' x 170' x 39' 
high. 

Due to the requirement of a 
large column-free space, steel 
trusses were an obvious solution. 
As a result, steel also was used for 
the columns because of the ease of 
making steel-to-steel connections. 
In addition, steel gave us a very 
rapid erection process. 

The columns were fabricated 

into a cross configuration using a 
W21 x 101 and two W12 x 65 wide 
flange sections welded together. 
The column provided stiffness and 
stability during erection and al­
lowed all truss/column connec­
tions to be similar. 

Truss-to-column connections 
were made with 6" x 4" x 34" angles 
shop welded to the column flange 
and field bolted to the truss gusset 
plate. The steel erector requested 
the trusses be bolted into the side 
of the column instead of the top to 

• 

• 

• 
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Slender vertical pipe hafJgers and diagmzaJ rods were used to support the elevated 
track, which elimirlated the need for support columns that uxmld have interferred with tile 
columll·free nafl~re of the lower level (top) . The use of bolted co""eclioIl5 helped to 
enhance the visual character of the sty/Ie/ure. 

provide stability/ rigidity during 
erection. 

The lower portion of the col­
umns were encased in concrete to 
form a 3'-diameter shape, while the 
upper portion was left exposed. 
The concrete encasement provided 
fireproofing, which was required 
by code in the lower portion of the 
structure, and stiffened the column. 
In addition, the rounded edges of 
the concrete encasement provided 
an added margin of safety for the 
facility's users compared to the 

square edges of a steel column. 
Column reactions are 1400 kips. 

The main roof trusses are spaced 
at 47'-3" centers and clear span 170' 
over the multi-purpose arena. 
Truss depth varies from 18' at mid 
span to 16' deep at ends. Trusses 
were fabricated using W14 wide 
flange sections produced from high 
strength ASTM A572 Grade 50 
steel and bolted connections. 
Trusses were fabricated and 
shipped in three pieces for simpli­
fied field erection. 

steel Design 

New Steel 
Design Software 
Aids Transition 
to LRFD 

, -- ' . .--'-"-' , 
~- . ~. 

Lf P-STEEL grves yoo mo<e design options 
in less time 

Within P-STEEL is the AlSC steel table. 
The engineer defines parameters then the 
new MS-DOS software sea{(;hes and 
designs based upon your cnteria (least 

weigh~ lowest cos~ least ftarQe width, 
etc.) .. either ~ngle step aeration or 
automated design/analysis 

The hypertext on-line help inks the code 
detaJ~ v.;!h LRFO excerpts aroj speeds 

yrJ.X Uro:1erstand,ng 01 this code. 

'"' -- -

P-STEEL is a graph~ package W1th tun 
mouse support. It runs v.;!h Softek's 
po~ar 20 analysIS package, P-FRAME 

and II yoo know Windows™ yoo can 
start designing Immediately 

For Wllormation on P-STEEL, P-FRAME 
(20) and S-FRAME (30), contact : 

FB 
Softek Services Ltd. 
314 East Holy, Sule 100 
1leIingIlam, WA 
00225 
POOre (604) 732-3763 
Fax (604) 732-8467 
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Suspended Running Route 
One of the most unusual aspects 

of this job was the elevated jogging 
track. The I;!;-mile track is located 
29' above the main floor at the pe­
rimeter of the multi·purpose area. 

~i :.\.\. 1' \ · 1· I· \· 1· I ~ 
. E'" r.T:'l ["@'T'IEYI' _ L L:,; I ' I ... ~, -~ . L3tJru- ". 

Track construction is a 5" con­
crete slab on 2" composite steel 
deck. The jogging track is sus­
pended from the main roof trusses 
with vertical 5" diameter pipes and 
diagonal 2" diameter solid rods. 
Clevises and turnbuckles were 
used to add character to the unique 
support system. X-bracing at the 
perimeter sidewalls also were fab­
ricated with solid rods, clevises 
and turnbuckles. 

FIRST FLOOR PLAN 

Construction cost of the facility 
was $13 million and construction 
took 1 \Iz years. General contractor 
on the project was McHan Con­
struction, Inc., Sioux City, lAo 

The facility featllres a large colli mil-free area for sports as well as sllpport spoce, 
including locker rooms, a salina , equipment storage, and meeting rooms. Terry A. Slwck, P.E., is presidellt of 

Shuck-Britsol/ Inc., a consult il/g el/gi­
neering firm headquartered in Des 
Moil/es , IA. 0 

TRAVELIFT" 

TRA VELIFT crane is a self propelled 
rubber tired gantry crane able to pick 

and carry its load anywhere. Capacities 
range from) 5 to 325 tons and dimen­

sions are customized to your particular 
application. 

Independently con­
trolled hooks combined 
with optional spreader 
bar eliminates product 
damage. 

Optional attachments 
are available and cab 
hei~hts are postitioned 
for Improved visibility. 

Call Mi-Jack for your 
HANDLING SOLUTIONS 

(708) 596-5200 

Increase existing slab 
storage by as much as 

500% using he 
TRA VELIFT crane 

concept. 

Double your lifting 
capacity with a M i-J ack 
two magnet system. 

.-

piece meal your 
loading efforts ... one 
pick/one loaded truck 
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DESIGN PROFESSIONALS 
Are Beam Web Openings Punching Holes in Your Profits? 

Introducing State-Of-The-Art Beam Web Opening Design Software 

AISC WEB OPEN 

FEATlJRES 

* State-of-the-Art - WEBOPEN is based on the state-of-the-art AISC Design Guide, "Steel and 
Composite Beams with Web Openings," by David Darwin. 

* Fast and Economical - Design beam web openings in minutes with WEBOPEN computer software 
and save hours of structural design time. 

* Easy-to-Use - WEBOPEN's color coded input windows provide you with a clear, logical data entry 
system. 

* Practical - Written by practicing engineers for practicing engineers, WEBOPEN incorporates 
"expert" design checks and warning messages which enhance the application of the AISC Design 
Guide to your design problems. 

* Versatile - WEBOPEN designs unreinforced or reinforced openings in steel (non-composite) or 
composite steel beams. 

* WEBOPEN runs on all IBM PC compatible computers. 

WEBOPEN Order Form (Version 1.0D) 

Name 
Company 
Slreet/p.O. Box 

City _______ =-:-_____ _ 

State Zip _____ _ 

Phone (in case of questions on your order) 

Software, User's Manual, and 
AISC Design Guide: $495 

Any additional copies for 
sarne site: $100 (each) 

Number Ordered 

Subtotal $ 

Print company name & location exactly as you want it 
inscribed on your copy of WEBOPEN. Limit 2 lines 
with a maximum of 60 characters per line: 

Sales Tax (N.Y., Calif., 111. residents) $ __ _ 

TOT AL Amount Enclosed $_--
( I) _______________________ _ 
(2) _______________________ _ 

Preferred diskette size: 5 W' 0 or 3ljz" 0 

Method of payment: VISA 0 Master Card 0 Check or Money order U 
Card No. ______________ _ Exp. Date ____________ _ 

Name Imprinted on Card _________ _ Signature ____________ _ 

Please enclose payment with order. Sorry, no C.O.D. orders. 

MAll TO: AISC 
P.O. Box 806276 
Chicago,' Il 60680-4124 

PHONE ORDERS: 312/670-5434 
(Please have credit 

card ready) 

For RUSH delivery (2-3 days), additional charge is $45 per phone order. 
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Working together, AISC and CNA 
help keep losses under control 
to keep your premiums down. 

The AISC business insurance program offers 
you a very important benefit: A loss control 
program that not only helps keep premiums 
down, but also is available at no extra cost. 
Only the close working relationship between 
the CNA Insurance Companies and AISC makes 
this possible. 

By listening to your association, we 
understand the risks of the structural steel 

fabricating business. As a result, the CNA 
Insurance Companies can offer you a loss 
control program that may help reduce injuries 
and may ultimately reduce premiums. We are 
proud to say this program has been endorsed 
with the AISC "Seal of Approval:' 

Take advantage of this comprehensive 
insurance program designed especially for and 
endorsed by AISC. Call ]-800-CNA-6241. 

~,~'.") CNA ~ For All the ConunUments You Make-
The CNA Insurance Companies undefwnbng !his program wil wry ac:cording to the CO\o'9f'8Q9 . .Awailable In !he Continental u.s. only. Thege compenl8S ~: 

Tr8nsportabOr'1lnsurance Compan't Valley Forge Insurance Com~ Continental CasuaAy Company, National Fire Insurance Company of Hartford, 
Transoonbnenlallnsorance Company or American Casualty Company 0/ Reading, Pennsytvania. CNA P\ata.IChica9O. 11..60685 
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EDUCATION 
REPORT 

A steel-framed 
high school built 
in the 1960s was 
easily expanded 
to accommodate 

large science 
classrooms 

West Valley High 
School in Spokane, 
W A, was typical of 

secondary schools built in the 
1960s: A low-rise structure 
with many small rooms. But 
with society's renewed interest 
in the sciences, laboratory 

Schoolroom 
Expansion 

Before investigation, the brick columns appeared to be load bearing ... 

space was too limited for 
today's needs. 

"At the time the school was 
built, science laboratories were 
comparatively small," ex­
plained Bill James, project de­
signer and a partner with In­
tegrus Architecture (formerly 
WFML Archltects & Engi­
neers) in Spokane. "In this 
case, the school district asked 
for enlargement of existing lab­
oratories and at the same time 
the enlargement and conver­
sion of some adjacent class­
rooms into laboratories." The 
plan was to add six 20' x 32' 
bays to the first floor, while 
leaving the second floor alone. 

.. . bullhe real coillmns were slmctllral steel I-beams that doubled as window 
mul/ions and were spaced less Ihan 6' apart... 

At first glance, the project 
seemed as simple as removing 
the lower exterior wall be-
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... a new steel truss was added to carry the load supported by the I-beams ... 

Structural Material Sorter Ver. 3.0 

A series of programs 

designed to help 

steel fabricators 

manage material. 
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• Reduces labor - Incteases accuracy. 
• Automatically computes weights, surface 

areal, bolt counts and lineal totals. 
• Quickly 10rl1 lists into proper order. 
• Produces optimum length-cutting IIltl from 

in-house stOCk, vendor's stock or the best 
combination of .ach. 

• Provides shipping lists based on piece­
mark sequence. 

• Talliel material costs, shop hours and field 
hours 'or ealy estimating . 

• Uses simplified terms so non·tech person­
nel can operate with ease. 

• External Data Interface can import existing 
computer·based material lists. 

• Call today for a FREE demo kit, including 
the full system's operator's manuall 

E.J .E. INDUSTRIES. INC. 

COMPUTER SOFTWARE FOR STEEL PROFESSIONALS 

287 Dewey Avenue Washington, PA 15301 (412) 228-8841 
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tween columns and roofing 
over a new space. However, 
the large brick piers that were • 
spaced at 20' centers and 
looked as if they carried all of 
the loads were found to be 
mostly decorative. Instead, the 
"real" columns were structural 
steel I-beams that doubled as 
window mullions and were 
spaced less than 6' a part. 

"The 5" I-beams were en­
cased in steel jackets and 
looked like window mullions, 
rather than load-bearing ele­
ments," explained John 
PlimJey, P.E., partner in charge 
of the Integrus' structural de­
partment. 

Upon further examination, 
Plimley noticed that the col­
umns projected beyond the 
face of the building. " It just 
seemed to suggest welding a 
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Print a hard copy of calculations 

and/or save on disk. 
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Demo package available. 
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steel beam or truss up against 
the columns at the second floor 
so that the lower columns 
could be removed." 

The first step was to put a 

... a steel tube UH1S illstalled 0 /1 each side of the brick pier to support the /lew 
truss .. . 
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200 E ROBINSON OHANDO flORIDA 32801 

M odern Steel Construction I October 199 1 127 



.. . the truss consists of rectallgular steel tubes ... 

BEAM DETAILS In minutes 

using "BEAMS & COLUMNS" 
.~. ,., , ... \ with AutoCAD ~i~ 
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NEW TRUSS 
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[)(ISTlNC COlUMN 
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EXISTING 
CONSTRUCTION 
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rrl~ut.lN 

SECTION BETWEEN PIERS 

steel column on each side of the 
existing brick piers. "We used 
rectangular steel tubes both for 
torsional resistance and because 
the flat surface simplified the at­
tachment to the existing struc-

: : : : . : .. 
or Just checkmg a single member , 

( bxr11=rrl ( f;,- • 

17900 Sky Park Circle, Suile 106 
Irvine, CA 92714 

• 



• 
ture," Plimley said. "We could 
put the flat surface right up 
against the steel columns." 

Prior to removing the old 
structural system, the new truss 
was installed . To simplify con­
nections to the new columns, 
steel tubing also was used for 
the trusses. The columns and 
chords are 5" x 5" tube while 
the web members are 5" x 3" 
and 5" x 2" tube. 

The new structure consists of 
open web steel joist purlins sup­
ported primarily on steel stud 
bearing wa lls and, in one case, 
wide flange columns where 
two bays are joined together. 

The trusses were estimated 
to deflect a maximum of W' 
under dead load. This was con­
sidered small enough to forgo 
the necessity of pre-loading 
with full dead load . However, a 
small pre-load was applied in 

Steel Detailers Toolbox 
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.. . after the tYl/SS was {astelled to the IIW coillmlls, the old steel/-beams were Cllt 
away alld removed ... 
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order to make sure that the 
load would be transferred elas­
tically from the columns to the 
truss. This decision was vindi­
cated by the fact that the 
trusses only deflected 31\6", well 

IT IS ruN TO 

DESIGN STEEL 
CONN ECTIONS 

USING 

DESCON 

• 

I • 
AN EASY TO USE SOFlWARE PACKAGE 
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P.O. BOX 7581 

BERKElEY. CA 84707 
4' 5-651-1321 
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• 
within the limits required to 
prevent masonry cracking, 
Plimleyexplained . 

After adjacent trusses were 
successfully installed, they 
were linked together by field 
welding horizontal tubes be­
tween their top and bottom 
chords. These connections pro­
vided two benefits. First, it pro­
vided a continuous frame to re­
sist lateral forces. And second, 
it provided continuity to re­
duce as much as possible fur­
ther deflection of the masonry 
when live loads were applied . 

Because the existing struc­
ture remained in place during 
the installation of the new 
trusses, the upper floors of the 
school could remain occupied 
during construction. General 
contractor on the project was 
C&D General Contractors, He­
lena,MT. 0 
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Civil/Structural Program Since 1987 
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The Swedish Solution • 
For Residential 

Buildings 
Engineers in Sweden have modified traditional 

construction design to enhance the use of steel on 
residential and other low-rise projects 

Steel was chose" 
for tllis office 
bllild;,rg i1l 
Stockholm primarily 
for ecollomic reasons. 
With a steel frame 
alld lightweigllt 
concrete deck, the 
structural system 
cost $5.8 million, 
while with a 
cast-i'l-place cmrcrete 
frame, the project 
was estimated to cost 
$6.75 million. Much 
of tile cost differelltial 
came from a reduced 
construction time 
with steel, which 
resulted i" lower 
interest drarges. 
Another cost 
advantage was the 
added leasable space 
provided with steel 
c01lsl n~ctioll. 
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By P.O. Thomasson 

While the use of steel for office 
construction in Sweden has risen 
dramatically during the past de­
cade, a corresponding increase in 
the multifamily residential market 
is only slowly occurring. 

During the 1980s, the use of steel 
for office buildings rose from less 
than 5% to more than 50% of the 
Swedish market, in large part for • 
the same reasons that are applicable 
to U.s. construction, including: 
faster speed of erection; smaller 
structural elements that can be ac­
commodated within floors and 
walls to increase usable area; longer 
spans, which eliminates the need 
for load bearing walls and increases 
layout flexibility; lower weight, 
which reduces foundation costs, es­
pecially on weak soils; and flexible 
design that readily accommodates 
renovations and additions. 

Height limitations, however, 
have traditionally been the bane of 
steel construction. In response to 
the height requirements commonly 
imposed by municipalities in Swe­
den, many designers have begun 
using a system whereby precast 
concrete floors are supported on the 
bottom flange of a welded "hat" 
profile built into the floor construc­
tion, or on the bottom flange on a 
W-shape. Because the steel is pre­
dOminantly encased in the concrete 
slab, little or no fire protection is re- • 
quired . 

This steel construction system re­
sults in the same floor-to-floor 



• 

• 

• 

height as occurs with concrete con­
struction, but with all of the other 
requisite advantages of steel con­
struction. 

Design Principles 
The most common col-

umn/beam system in Sweden com­
prises multi-story columns and 
simply supported floor beams 
spanning between the columns. 
Columns are most commonly wide 
flange shapes, though hollow struc­
tural sections also are occasionally 
used . 

The building can be stabilized ei­
ther by concrete staircases/ rigid 
concrete gables or by steel trusses 
in staircases, internal walls and ga­
bles. Experience has shown, how­
ever, that stabilization by steel 
trusses provides advantages over 
shear walls. The spaces in the truss 
allow for holes and openings and 
the alignment of the truss can be 
such as to have a minimal effect on 
the architecture of the building. 
Also, by altering the alignment of 
the trusses, the incremental forces 
due to stabilization can be spread 
over several columns. 

Floor Design 
Because of the need for a sepa­

rate ceiling when metal decking is 
specified, prefabricated hollow 
concrete units dominate the Swe­
dish market. With the aim of creat­
ing a composite floor with a 
smooth soffit, a new steel floor 
deck profile was developed at the 
Swedish Institute of Steel Construc­
tion in collaboration with Dobel 
AB. The profile is avai lable in two 
versions, one providing a ceiling 
prepared to accept standard fin­
ishes and the other with a built-in 
fixing rail for the suspension of 
building services installations. 

In the U.s., engineers can specify 
cellular floor deck to achieve a flat 
bottom that will readily accept ceil­
ing finishes without the need for a 
suspended ceiling. 

The design has been subjected to 
fire tests and meets Swedish Build­
ing Code standards by providing a 
minimum of 90 minutes-despite 
the sheeting surface being exposed 
to fire. 

This design offers several advan-

Shawll at left is a 
typlcallUW-r1st office 
buildillg ill Stockholm 
will, a steel frame a"d 
precast COl/crete hollow 
decks. Below left is a 
close-up of a workman 
welding a colrmm-beam 
joi,,' Off tlrf same building. 
Belaw right is a drtail 
photograph showillg a 
precast cotterell! slab 
supported Oil the bottom 
flallge of a welded 
"top-hat" profilr. The 
system is higllly efflciellt 
ill tlml the floor beams are 
accommodated inside tile 
floor slab. which reduces 
the overall thicklless of the 
floor while also reducing, 
where codes allow, the 
required amouut offire 
proteetio". 
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Stabiliwtioll by 
steel trusses provides 
an advantage hI that 
the spaces in ti,e 
t rusSl'S provide 
ready-made 
penetrations with a 
minimal impact 011 

the bllildillg's 
architecture. Also, 
by alterillg tile 
aligllmellt of tile 
trusses, the 
increme,ttnl forces 
due to stabilizatioll 
Catl be spread over 
several columns. 
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tages, especially for confined work 
spaces. Since the deck is a self-sup­
porting work platform, deck erec-
tion, work on building services and • 
fixing of reinforcement can be car-

t t 

ried out several levels above a floor 
on which concrete is being cast. 
Also, the deck can be used to stabi-
lize the steel frame during construc-
tion. 

Connections 
The connections developed for 

use in this construction method are 
designed to be easily fabricated and 
constructed. The connections be­
tween different frame components 
must be selected with regard to 
space requirements and the effect 
the connections will have on other 
parts of the structure. Because stif­
feners are sometimes difficult to fit 
and may interfere with architectural 
finishes, it is generally better to use 
thicker material for the connections 
and details. 

Critical factors governing the 
choice of connections includ e: ease 

IF YOUR PRODUCTS 
ARE AIMED AT 
STEEL CONSTRUCTION ... 

SO ARE WE. MODERN STEEL 
CONSTRUCTION is the only magazine 
aimed exdusively at the steel construction 
industry. 

• Our controlled circulation of 35,000 is 
made up of structural engineers, architects, 
contractors, steel fabricators, erectors, 
developers and code officials. 
... whose only interest is buifding with steel! 

• As the official publication of the American 
Inslitute of Steel Construction, our well-read editorial has 
impeccable credibility. 

• Our readers have buying authority. 79% are involved in specifying for 
their company's projects. 

IF YOU WANT STEEL CONSTRUCTION DECISION MAKERS ... 
YOUR AD BELONGS IN MODERN STEEL CONSTRUCTION! 

MODERN STEEL 
CONSTRUGION 

To place your ad, or for more InformatIon, contact: 
Eric Nieman, AdvertiSing Sales at (708) 679· 1100 • 



• 
of mounting; accommodation of di­
mensional deviations; and abiHty 
to be fireproofed . 

Swed ish designers are com­
monly using eight types of connec­
tions in this design method. 
• BPl is a simple shear connection 

between a wide-flange or box 
beam and a wide-flange column 
section. The connection is easy to 
mount and the beam is sup­
ported on a cleat on the column. 
The cleat can be partly or wholly 
concealed. When shear forces are 
small, the bolts can carry the load 
and the cleat is used only to facil­
itate erection. 

• BP2 is a simple shear connection 
between a wide-flange or box 
beam and a rectangular column. 
A cover plate is welded to the 
column so the beam can be easily 
bolted on. Otherwise, this con­
nection is similar to BPl. 

• BP3 is a simple shear connection 
between a wide-flange beam and 
a wide-flange column. The beam 
is laid on an angle welded be-

solutions again and aQam,. 
Call Design Data -

1-800-443-0782, ' 

The system of through COIUI1",5 and simply supported beams, sucl, as 0 11 this low-rist 
office buildurg in Stockholm, emr easily accommodate dimensional drvmt;ons a1ld has 
become tlte domiuant system i" Sweden. 

1-8111-443-8782 
482-1OH278 
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tween the column flanges. Two bolts between the 

BP1 
bottom flange of the beam and the seat hold the 
beam in position. If the beam is wider than the 
depth of the column web, the edges of the beam • flanges of the beam must be coped near the con-
nection so the beam can be fitted in between the 
column flanges. 

• BP4 is a rigid moment connection with bolted end 
plates. The beam is a wide flange section. For this 

BP2 
type of connection, the column must in most cases 
be reinforced by stiffeners between the flanges. 
The beam can be mounted relatively quickly if an 
erection cleat is welded on the column. 

• BPS also is a bolted rigid moment connection be-
tween a beam and a wide flange column section. 
The column is reinforced by external vertical 
plates between the flanges. BPS permits the instal-
lation of services between the reinforced flanges. 

BP3 • BP6 is a beam-column connection for continuous 
beams. The beam and column may have an open 
or closed section. During erection, the beam is 
placed directly on the column and is joined to this 
by fillet welds around the column periphery. 
Welding is carried out in the overhead position 
which is the most difficult position for welding. 
The next story-high column is laid on the beam 

BP4 and welded around its base. Each column must 
be braced story-by-story. The continuous beam 
need not be assumed to transmit moment to the 
column. 

• BP7 is a beam-column connection where the beam 
also is regarded as continuous. The beam may be • a wide-flange section or box section. The column 
is a wide flange shape and the beam is connected 

BPS 
to the column in the direction of its minor axis. 
This type of connection is used for heavy columns 
and the beam is connected by bolts to the end 
plates. Any gaps between beam and column is 
taken up by spacers. 

• BPS is a connection of a continuous beam to a 
slender column, for instance in a facade. The 
beam may be a wide flange section or a channel. 
In a facade, continuity is an advantage since it 

BP6 prevents progress collapse due, for example, to 
collision between a vehicle and the facade col-
umn. 
In selecting the type of connection, attention also 

must be paid to non-structural components and 
fireproofing. 

This article was adapted from a paper delivered by 

BP7 Professor p.o. Thomasson of the Swedish Institute of 
Steel Construction in Stockholm, Sweden, at the Na-
tional Steel Construction Conference in Washington, 
DC. A full copy of the paper, along with other engineer-
ing papers presented at the conference, is included in the 
Conference Proceedings and can be purchased for $35 + 
$4 shipping and handling ($5 outside U.S.) from: Ameri-
can Institllte of Steel Construction, Inc., p.o. Box • BP8 
806276, Chicago, IL 60680-4124 (312) 670-2400 ext. 
433. 



• Machinery, Tools & Material Handling Products 

Electric Crane 

A 24,000 lb. capacity electric 
battery operated mobile crane 

has been introduced by Valla Crane 
Corp., which produces diesel and 
electric cranes with capacities from 
4,000 lb. to 45,000 lb. on rubber 
with no outriggers required . All of 
the cranes feature a patented non­
tipping device, very precise hy-

• draulic telescopic booms and a true 
pick-and-carry capability. 

For more information, contact: 
Valla Crane Corp., 25014 Ave. 24, 
Chowchilla, CA 93610 (800) 777-
7788. 

Material Handling 

M i-Jack's TRA VELIFf Crane is 
a self propelled rubber tired 

gantry crane able to pick and carry 
its load anywhere. Capacities range 
from 15 to 325 tons and dimensions 
are customized to each application. 
Existing storage can be increased 
up to 500%; independently con­
trolled hooks combined with opti­
mal spreader bar eliminate product 
damage; and lifting capacity can be 
doubled with a two-magnet sys­
tem. 

For information, contact: Mi­
Jack, 3111 West 167th St., Hazelcr-

• est, fL 60429 (708) 596-5200. 

30,OOO-lb. Crane 

Simon-Ro's latest model series, 
the TC 3000 Series Crane, fea­

tures a 30,000 lb. lifting capacity 
and a 118' maximum tip height 
with jib (extension). As with other 
recent introductions from the com­
pany, the TC 3000 series provides 
360-degree work area without the 
need for counter-weighting the 
truck chassis. The unit comes with 
240' of 9116" wire rope and can be 
rigged with aerial work baskets and 
tools for material handling. 

For more information, contact: 
Simon-Ro, 550 Old Highway 56, 
P.O. Box 2110, Olathe, KS 66061-
2110 (913) 782-1200. 

Portable MagnetiC 
Drills 

A lightweight, versatile porta­
ble magnetic drill from 

Hougen Manufacturing allows dril­
ling to be done right on the job site. 
Readily available accessories in­
clude: Rotabroach cutters that pro­
duce holes up to 211!6" diameter in 
materials up to 3" thick; pipe adapt­
ers; tapping kit; interchangeable 
pilot countersink; and Jacobs chuck. 

For more information, contact: 
Hougen Manufacturing, Inc., G-
5072 Corunna Road, P.O. Box 2005, 
Flint, MI 4805] -2005 (313) 732-5840. 

Fall Arrest System 

The Unistrut Mansafe Fall Ar­
rest System is designed for in­

stallation on buildings and bridges 
for added safety during mainte­
nance and inspection. A stainless 
steel cable is secured to the struc­
ture and at specific intervals a D­
ring and cable hanger keep the 
safety cable at the right height and 
distance from the structure to allow 
the user free passage past obstacles. 
The key to the system is the "trans­
fastener" device, which allows a 
user to travel the entire length of 

the installation without having to 
unhitch from the safety line. 

For more information, contact: 
Unistrut Corp., Eisenhower Plaza, 
777 East Eisenhower Parkway, 
Suite 600, Ann Arbor, MI 48108 
(3]3) 930-0030. 

Upright Metal 
Bandsaw 

MetalMizer's new upright 
metal cutting bandsaw in­

corporates standard, readily avail­
able components to produce a less 
expensive cutting tool. The simple 
air-hydraulic feed system is de­
signed for years of rugged opera­
tion and is easy to adjust and main­
tain. Expensive gear boxes have 
been eliminated by transferring 
power to the blade simply and effi­
ciently. Because of this, the saw 
takes up to 30% less floor space 
than competitive saws. The saw is 
equipped with a 2 HP motor, 1" x 
14'6" variable tooth blade, 6 point 
guide assembly, a wire chip re­
moval wheel, and 18" x 20" cutting 
capacity. The cutting head is coun­
terbalanced and easily adjusted by 
one operator up to 45 degrees in ei­
ther direction. 

For more information, contact: 
MetalMizer, 8180 West 10th St., In­
dianapolis, IN 46214-2430 (BOO) 
553-0182. 
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Punches And Dies 

The Cleveland Steel Tool Com­
pany has published its new 

four-color catalog. It details prod­
ucts available both in stock and by 
special order. Included are 
punches; dies; tooling for Hydrau­
lic Angleline, Hydraulic Beamline, 
and Hydraulic Portable Punching 
Machines; and tooling for W.A. 
Whltney, Fabriline, Buffalo Iron-
workers, Schotchman/Dvorak, 
Uni-Hydro, Lehman/Bateman, 

itto Kohki, Enerpac, Cold/Hot 
Punching Spring Steel, Metal Cul­
vert Punching, and Adapt Ma­
chines. 

For more information, contact: 
The Cleveland Steel Tool Co., 474 
East 105th St., Cleveland, OH 
44108 (BOO) 4464402. 

I , ~. 

Plate Duplicator 

COMEQ now offers a C C 
Plate Duplicator/A utomatic 

Positioning Table from GEKA as 
optional original equipment on 
GEKA Hydraulic Ironworkers and 
punches or for retrofit on GEKA 
and other-make hydraulic iron­
workers and single-end punches 
and radial driUs. The table is avail­
able in two sizes, 20" x 40" and 30" 
x 60", and offers an affordable solu­
tion for those customers with mate­
rial layout and handling problems. 

For more information, contact: 
COMEQ, Inc., P.O. Box 2193, Balti­
more, MD 21203 (301) 325-7900. 
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Annular Drills 

The new Unibroach hole-cutters 
from Unitec are made of M42 

steel so they outperform the M2 
high-speed steel commonly used 
for annular cutters. Unibroach 
drills cut only the periphery of the 
hole, the center pops out as a slug, 
which eliminates pilot holes and 
step drilling and reduces the time 
required to drill each hole. 

For more information, contact: 
CS Unitec, Inc., P.O. box 7690, Wil­
ton, CT 06897-7690 (203) 761-1133. 

Bench-Top Coper 

A hairline fit is critical to the 
quality and appearance of 

joints, but is not always easy to 
achieve. The Linders Bench-Top 
Coper rounds off any shape of 
pipe, tubing, channel or bar, creat­
ing a precise-fitting joint in sec­
onds. For example, a 90 degree 
cope on a 11,.2 SCH 40 steel pipe can 
be completed in only 10 seconds 
without precoping. A self-centering 
vise allows the stock of any shape 
ranging from %" to 3" to be coped 
to a surface from ¥4" to 41,.2" round. 

For more information, contact: 
Linders Specialty Co., 432 Atwater 
St., St. Paul, MN 55117 (612) 488-
0787. 

V-Cut Machine 

The Livers Bronze Company is 
now marketing a C C V-Cut 

scoring machine that allows brake­
formed metal to have a clean, sharp 
and accurate bend. With a series of 
5 cutting bits, the Amada V-Cut 
Machine removes a continuous V­
notch of material, which, when 
bent with special tooling, results in 
a shape that has strong but hlghly 
defined corners. Material cracking 
or warping often associated with 
forming material with a tight bend 
radius is eliminated. 

For more information, contact: 
Livers Bronze Co., P.O. Box 266490, 
Kansas City, MO 64126-0490 (816) 
833-2828. 

Electronic Level 

The SmartLevel Series 200 from • 
Wedge Innovations is the sec-

ond in a family of digital electronic 
levels. Unlike traditional "bubble" 
levels, these durable electronic lev-
els give precise readings. The level 
can measure all angles, and de­
pending on whlch model is used, 
can display degrees, percent slope, 
and rise/ run (pitch). 

For more information, contact: 
Wedge Innovations, 2040 Fortune 
Dr., Suite 102, San Jose, CA 95131 
(408) 434-7000. 

Plate Bending 
Machine 

The Heller/ Davi 4-Roll Plate 
Bending Machlne features the 

ability to roll 1.1 times the upper 
roll diameter, whlch is up to 30% 
tighter than competitive machines. 
In addition, the plate bender offers: 
more productivity; the ability to in­
troduce plate in the machine in an 
absolute horizontal position; two 
central rolls, whlch eliminates slip­
page; planetary gear drives for in­
creased controllability; automatic 
lubrication; choice of manual or 
CNC controls; automatic squaring 
of plate; and a capacity of 6' x V4" 
thru 12' x 2". 

For more information, contact: 
E.G. Heller's Son, inc., 18330 Ox­
nard St., Tarzana, CA 91356-1502 
(BOO) 233-0929. • 



Angle Fabrication 

• A ngle fabrication is simplified 
with W.A. Whitney's 8460 

C C Anglematic. The compact 
machine features two 75-ton 
presses and a 70-ton shear all 
mounted on one rigid frame and a 
continuous feed which eliminates 
drop-off sections. The machine fab­
ricates up to 6" x 6" x 112" A572 
angle, punches holes up to 1112" di­
ameter, and process flat stock up to 
6" x lIi'. 

For more information, contact: 
W.A. Whitney Corp., 650 Race St., 
P.O. Box 1206, Rockford, lL 61105-
1206 (815) 964-6771. 

Mobile Crane 

Rugged mobile cranes from 
Giant Lift Equipment Manu­

facturing Co. operate in areas 
where fork trucks are not useable. 
The cranes feature an adjustable 
boom that moves up-or-down, in­
or-out, and side-to-side for posi­
tioning accuracy of om". 

• 
For more information, contact: 

Giant Lift Equipment Manufactur­
ing Co., P.O. Box 626, 136 Lafayette 
Road, orth Hampton, H 03862 
(800) 52-GIANT. 

Punches And Dies 

The American Punch Co. offers 
a wide range of low-cost 

punches, dies, and shear blades for 
angleline, beamline and portable 
punches. In addition, the company 
offers a variety of shear blades, 
coupling nuts and punch stems. 

For more information, contact: 
The American Punch Co., 685 S. 
Green Road, Cleveland, OH 44121 
(BOO) 243-1492. 

Saw Blades 

A wide variety of segmental 
saw blades, bandsaw blades 

and an ICAS Software Program for 

•
high-speed cutting is available 
from Insco Saw Division. ICAS se­
lects the proper blade, correct feeds 

and speeds to maximize beam cutt­
ing efficiency. 

For more information, contact: 
Lnsco Saw Division, 320 Interna­
tional Circle, Summerville, SC 
29483 (803) 873-7850. 

Kaltenbach/Behringer 

K altenbach, the world's largest 
manufacturer of circular cold 

saws, announces the addition of 
two models. The all new HDM-
1000 and HDM-1400 structural 
saws are designed for use in a "tan­
dem system" with our structural 
C C drill . Unique design includes 
a traveling saw arm and fixed 
datum fence to include miter cutt­
ing, optifeed, and vertical clamp. 
Popular options include CNC con­
trol for 89 cutting angles and 
FABCUT software package for fab­
ricators. For more information, 
contact: joseph A. Dick, executive 
vice president, Kaltenbach, Lnc., 
6775 Inwood Dr., Columbus, IN 
47201 (812) 342-4471. 

Aerial Lift 

The new SL-26 Aerial Work 
Platform from Up-Right offers 

all-terrain capability, powerful 4-
wheel drive, multiple power op­
tions, and a large, high-capacity 
deck. Standard features include: 
32' working height; 1,500 lb. work­
load, and 70" x 144" platform. The 
lift meets or exceeds all applicable 
OSHA and ANSI standards. 

For more information, contact: 
Up-Right, Inc., 1775 Park St., 
Selma, CA 93662 (800) 437-0770. 

Pangborn 
Corporation 

Pangborn offers a wide range of 
blast cleaning systems for 

descaling plate, rolled shapes, 
weldments and fabrications, for 
both pre- and post-blast descaling. 
Scale models and visual aids will 
be used to depict a wide variety of 
blast cleaning systems used in sur­
face preparation of materials for 
burning, welding and applications 

of coatings. 
For more information, contact: 

Pangborn Corp., P.O. Box 380, Ha­
gerstown, MD 21741-0380 (301) 
739-3500. 

Peddinghaus 
Corporation 

Peddinghaus has introduced the 
Fabriline 2000 Model BPL 

1000/5 is an innovative machine 
for automatically punching steel 
sections. It features a patented 
flange press configuration that 
punches opposing flange holes si­
multaneously and automatic mech­
anisms to adjust the die height of 
the web press. 

Also newly introduced is a ma­
chine with the capability of punch­
ing up to three different hole diam­
eters through 1 W'-thick material 
using a 154 ton hydraulic punch. 
Also, the machine has plasma cutt­
ing for cut-to-Iength shapes. This 
unique combination affords the 
user the capability of quick ma­
chine seh.p as well as enhanced 
production capabilities with little 
changeover time. 

For more information, contact: 
john j. Holland, vice president, sys­
tem sales, Peddinghaus Corp., 300 

orth Washington Ave., Bradley, 
lL 60915 (815) 937-3800. 

Pipe Notching 
Machines 

A lmi jancy pipe notching ma­
chines allow inexpensive pro­

ductive notching of all types of 
pipes and tubing. The machine en­
sures that pipe is notched quickly 
and accurately the first time, so fil­
ing and grinding becomes a thing 
of the past. It is available in man­
ually operated and electrically 
driven models. All of the notchers 
are portable and a single unit can 
notch several diameters of pipe 
without changes or attachments. 

For more information, contact: 
Jancy Engineering Co., P.O. Box 
3098,4616 Kimmel Dr., Davenport, 
LA 52808 (319) 326-6251. 
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The Steel Market 
Today And Tomorrow 

• 
By T.W. Eagar 

While the domesti steel 
industry's troubles were 

widely reported in the 19705, its re­
covery has been widely ignored. 
As a result, many people continue 
to carry misconceptions about the 
future of the steel industry. 

Currently, there is intense 
worldwide interest in advanced 
materials and processing. And 
while many pundits have called 
attention to the rapidly expanding 
markets for materials such as fine 
ceramics, composites and semi­
conductors, few are 

lise in true structural applications. 
Polymers have the required elastic­
ity, but their low strength creates 
many structural problems. And 
while polymers have proven to 
have the requisite chemical and en­
vironmental stability needed for 
structural design, concerns over 
waste disposal may make this as 
much a liability as a benefit. 

Mature Industry 
Many observers suggest that the 

metals industry is based on old, 
outdated technology, and that the 

advanced materials, the processing 
employed in their production is re­
markably crude. 

In addition, extensive develop­
ment has raised the physica l prop­
erties of metals to exceptional lev­
els. For example, a 10 ksi 
improvement in the fractu re 
toughness of steel would represent 
an apprOximate 10% relative im­
provement, while an equal in­
crease for a ceramic would repre­
sent a relative increase of 400% or 
more. Thus, major relative gains in 
the structural properties of metals 

are much more difficult 
to achieve tha n for paying attention to the 

growth of steel. Part of 
the reason is that steel's 
growth rate is low­
around 2% annually. 
But even with that low 
rate, the increase in the 
steel market in terms of 

The U.S. has moved from importing 
40% of its structural steel to being a 
net exporter-including shipments to 

other classes of materi­
als. 

Steel Today 
During the 1970s, 

foreign producers made 
substantial inroads into 
the U.S. steel market-

• 
both dollars and tons 
far outstrips the growth 
of other materials. 

The steel construction market 
also is crucial as a major compo­
nent of the U.s. GNP. For example, 
while many people decry the loss 
of the consumer electronics indus­
try to offshore suppliers, they 
don't realize that the value of that 
market pales in comparison with 
the metals market. Purchase one 
new VCR and one new television 
for each of the 100-million house­
holds in the U.s. during the next 
decade and it will cost $60 billion. 
Purchase a new car for each house­
hold and it will cost $2 trillion. But 
rebuild the nation's infrastructure, 
and the cost will range from $5 tril­
lion to $10 trillion. 

The primary advantage of met­
als as a structural material is its ex­
ceptional combination of strength 
and toughness. Ceramics have ex­
ceptional strength, but their ex­
treme brittleness precludes their 
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both Europe and Japan 

advanced ceramics, semiconduc­
tors, polymers and composites rep­
resent the high-technology wave of 
the future. For those whose profes­
sional interests have straddled the 
traditional metals industries, as 
well as the newer "high technol­
ogy" industries, the claim of tech­
nological sophistication of ad­
vanced materials is striking. 

From the point of view of mate­
rials science and fabrication tech­
nology, our knowledge of tradi­
tional materials far exceeds our 
knowledge of advanced materials. 
As one of my colleagues says, with 
traditional materials "all the easy 
problems have been solved." For 
example, the scrap rate for the steel 
industry is extremely low, espe­
cially when compared with to the 
advanced materials industries 
where rejection rates of 75% to 90% 
or more are not uncommon. Given 
the sophisticated applications of 

reaching, at one point, 
more than 40% of the total U.S. 
structural steel market. The domes­
tic steel industry responded by up­
grading its production facilities to 
produce a lower-cost, high-quality 
product. 

Chaparral Steel, which began 
operating in the mid-19705, is a 
good example of the domestic re­
sponse to foreign incursion. The 
company uses steel scrap as a raw 
material, electric furnaces for melt­
ing, and continuous casting and 
rolling to produce bar stock and 
structural beams. The corporate 
strategy is to be the world's low­
cost producer of quality steel prod­
ucts. 

Given that world labor rates are 
much lower than U.s. wages, the 
company's philosophy was to re­
duce the labor content of a ton of • 
steel to less than the shipping cost 
of a ton of imported steel. Thus, as 
Chaparral President Gordon For-



• 

• 

• 

ward said: "Even if other countries 
pay their workers nothing, they 
would not be able sell steel in the 
United States at a lower cost than 
Chaparral." The strategy has 
worked. With less than 1,000 em­
ployees, Chaparral produces 1.5 
million tons of product per year, 
which is equivalent to 1.2 man­
hours per ton of steel. By compari­
son, the best integrated steel pro­
d ucers, both in the U.s. and 
abroad, require six man hours per 
ton. 

Through the use of unconven­
tional management, near-net-shape 
continuous casting and progressive 
rolling schedules, the company has 
reduced the cost of structural steel 
beams by approximately 30%. It 
completes the rolling process in 
seven to 11 passes, as compared 
with 25 to 30 passes for conven­
tional processing. Today, virtually 
no structural beams of the size pro­
duced by Chaparral are imported, 
and the company is exporting to 
both Europe and Japan. And Chap­
arral is not alone, as can be wit­
nessed by the success of Nucor and 
several smaller brethren. 

At the same time that mills are 
refining their production pro­
cesses, they also are introducing 
new products. For example, a 
quenched and tempered low-alloy 
structural steel plate with 70 ksi 
minimum yield strength (ASTM 
852) was recently introduced. This 
steel was developed to close the 
gap between the 100 ksi and 50 ksi 
yield strength steels used in bridge 
construction. It is weldable, utiliz­
ing shop and field methods similar 
to those required by 50 ksi ASTM 
A588 steel. Also, it is a weathering 
steel with greater atmospheric cor­
rosion resistance than carbon steel. 
By following the Federal Highway 
guidelines for the use of uncoated 
weathering steel, it virtually elimi­
nates the need for painting, which 
can result in significant life-cycle 
cost savings. 

Various techniques for timed 
quenching also have resulted in 
new product offerings. These 
structural shapes and plates have 
improved properties and weldabil­
ity. TradeARBED HlSTAR rolled 

beams and column shapes are pro­
duced by quenching and self-tem­
pering steel with low carbon 
equivalent and result in a high 
yield strength, improved tough­
ness, and excellent weldability. For 
plate steel, USS 0-TEN is a low 
carbon steel made to an inclusion­
shape-controlled practice and is 
quenched and tempered to provide 
50 ksi minimum yield strength 
with improved through-thickness 
properties, notch toughness and 
weldability through 4" thick. 

The Future Of Steel 
While steel has retained its 

prominent place in the market, the 
lesson that has been learned is that 
competition is unending. Thus, ef­
forts are continuing to reduce the 
cost of structural steel while con­
tinuing to improve its properties. 

Among the most likely new 
technologies to produce cheaper 
products are new smelting pro­
cesses which eliminate blast fur­
naces and coke ovens, and alter­
nate solidification processes that 
produce a cast product much 
closer to finished size, e.g. "dog­
bone" beam blanks or thin slab 
casting. 

Steels of less than 50 ksi yield al­
ready are very weldable and have 
little need for improved micro­
structure. Instead, there will be a 
push towards higher toughness 
that will require increased used of 
clean steel melting and processing, 
specifically lower sulfur, lower ni­
trogen (if practical) and more uni­
form heating, rolling and cooling. 

Steels with 50 to 100 ksi yield 
strengths are expected to show 
rapid improvement in weld ability 
during the next decade. In addi­
tion, improved weld metals are ex­
pected to be developed that will 
permit higher inputs and increase 
productivity in fabrication. 

This article was based on a talk 
given by T.W. Eagar at the 1991 Na­
tional Steel Construction Conference 
and a paper previously published in 
Weldillg Journal. Eagar is ti,e Richard 
p. Simmons Professor of Metallurgy, 
Department of Materials Science and 
Engineering, Massachusetts Institute 

Estimated World Markets 
For Advanced Materials 

In The Year 2000 

Market Annual 
Volume Growth 

Fine Ceramics $5 billion 20% 

Composites $ t 5 billion 10% 

Semiconductors $100 billion 5% 

Steel $500 billion 2% 

Comparison Of 
Expected U.S. Expenditures 

Between 1991 and 2000 

A new TV and VCR 
for every U.S. 
household $60 billion 

Savings & Loan 
Bailout $500 billion 

A new car for every 
U.S. household $2,000 billion 

Defense Budget $3,000-

Health & Human 
Services Budget 

Rebuild the nation's 
infrastructure 

5,000 billion 

$5,000-
$t 0,000 billion 

$5,000-
$10,000 billion 

of Technology, Cambridge. Part of this 
article also was based all a presenta­
tion by John Barson, a senior consul­
tant at US Steel during the "Fwlda­
mental Aspects of Structural Alloy 
Design" conference at the Jaffee Sym­
posium in Monterey, CA. 
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AutoET ABS" . 
structural Modeler for 
ETABS 
nus model generator IS prunanly 
for drawmg and ed!llng an ETAIlS 
model =g AutoCAD Additlon­
ally. tlus model mformatIon 15 

drrecUy avOllable from the 
database for creatmg frcmung 
plans and elevations wIth 
AutoCAD nus scheme allows the 
draftsperson and the engmeer to 
shene common design information 
WIthOut dupUcation Many data 
prepcnation steps OSSOCKIted WIth 
the IT ABS rncxJ.el genercrbon are 
also automated Frame Elevatxms 

AutoFLOOR'· . 
StruCtural Steel Floor Modeler for ETABS 
nus program allows the automated analysIS, design, opbrruzation and draftmg of structural 
steel floor frammg systems of arbitrary configurations and loadmg The program operates 
upon the enbre Door frammg system, dlStn.bullng gravlty loads to the various beams and 
grrders as detemuned by the drrectlon of the declang The tnbutary areas and associated 
hve lood reductions are automatically computed. Comp:ste and non-composlte design 
options are available for ASD and LRfD specilications Beam camber and vibrational 
characteristics are evaluated Material quantity takeoU tables are also produced 

AutofLOOR is closely mtenaced with AutaET ABS The modules share m1ormation 
automates the tedrous task of transfemng tnbutary floor vertical loads to the columns 
glIders of the ET AIlS model 


