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III UNITED STEEL DECK, INC. 
PO. BOX 662, SUMMIT, NJ 07901 (201) 277-1617 • SS18 STANDING SEAM ROOF PANELS 
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OPTIONS AVAILABLE 
• MATERIAL - GAlVAlUME 

- ALUMINIZED STEEL 
-GOO GALV 
- G90IPAINTED 

• PAINT - SILICONE POLYESTER 
- KYNAR 

• LENGTH - 6' TO SO' 

ALLOWABLE UNIFORM LOADS, psf 
~~~ 

Deck Description Span Roof Wind Ll240 Roof 
11 . Stress Stress Dell. Stress 
4.0 123 151 189 113 

24 gage; t = 0.0238 5.0 78 97 97 73 
I positive = 0.272 6.0 54 67 56 50 
S positive = 0.147 7.0 40 49 35 37 
I negative = 0.184 8.0 - 31 38 24 28 
S negative = 0.136 9.0 24 30 17 22 

10.0 20 24 12 18 
5.0 101 119 119 90 

22 gage; t = 0.0295 6.0 70 83 69 62 
I positive = 0.346 7.0 51 61 43 46 
S positive = 0.189 8.0 39 47 29 35 
I negative = 0.227 9.0 31 37 20 28 
S negative = 0.168 10.0 25 30 15 22 

11.0 21 25 11 19 
6.0 86 100 83 75 

20 gage; t = 0.0358 7.0 63 73 52 55 
I positive = 0.423 8.0 48 56 35 42 
S positive = 0.231 9.0 38 44 25 33 
I negative = 0.274 10.0 31 36 18 27 
S negative = 0.203 11 .0 25 30 14 22 

12.0 21 25 10 19 
7.0 82 86 62 65 

18 gage; t = 0.0474 8.0 63 66 41 50 -
I positive = 0.556 9.0 50 52 29 39 
S positive = 0.303 10.0 40 42 21 32 
I negative = 0.322 11 .0 33 35 16 26 
S negative = 0.238 12.0 28 29 12 22 

13.0 24 25 10 19 

MAXIMUM UNPLANKED SPANS FOR 
CONSTRUCTION AND MAINTENANCE LOADS 

Gage 24 22 20 18 
Single Span 4 '·9" 6'-0" 7'-0" 9 '-6" 
Multi Span 6'-0" 7 '-6" 9 '·0" 12'.Q" 

Avoid loading panel ends until they are fastened. 

Wind 
Stress 

151 
97 
67 
49 
38 
30 
24 

119 
83 
61 
47 
37 
30 
25 

100 
73 
56 
44 
36 
30 
25 
86 
66 
52 
42 
35 
29 
25 

Ll240 Roof Wind Ll240 
Dell. Stress Stress Dell . 
563 142 189 441 
288 91 121 226 
167 63 84 131 
105 46 62 82 
70 35 47 55 
49 28 37 39 
36 23 30 28 

362 112 149 284 
210 78 104 164 
132 57 76 103 
88 44 58 69 
62 35 46 49 
45 28 37 35 
34 23 31 27 

255 94 125 200 
161 69 92 126 
108 53 70 - 1-

84 
76 42 55 - 59 
55 34 45 43 
41 28 37 -

f-~2 
32 23 31 -25 

202 81 108 _ 158 
136 62 83 106 
95 49 65 74 
69 40 53 54 
52 33 44 41 
40 28 37 31 
32 23 31 '- 25 

Roof loads are based on a limiting 
stress of 20000 psi ; wind stresses 
are increased by 1/3. Wind and • 
deflection loads consider either 
pressure or suction - the least 
value is shown. 



Structural Software Company 
Material Allocation Programs 

FabriCAD 

Estimating 

Mill Orders 

Purchase 
Orders 

If you want to drive a shop, 
as wen as a plotter 

with your IIlM-AT o r compatible computcr thcn you nced thc Struc
tural Software Company family of programs. The information you 
input to dctail a job, usi ng o ur FabriCAD systcm, can also updatc the 
other members of the family. The SSC Estimating program can take 
the information the Detailing program supplies, and craft it 
into reliable forecasts of labor and material costs. 

The Structural Software Company's Purchase Order pro
gram places this same information into a requisition fil e list
ing each piece of material which muSt be purchased fo r the 
projec!. 

Using the SSC Mulling program you can then combine 
(mull) selected pieces into warchousc lengths. Or, use the 
SSC Mill Orders program to spccify milllcngth. The com
bined requisition Iistlcts you sce thc ordcred length as wcll as 
what will be cut from it when it arrives. You can also manu
ally adjust each mult or combination to fit a speCial situation. 

Thc Purchase Order program can automatically update 

Multing 
to Length 

your SSC Inventory Control program, showing matcrial on oroer. Use 
this same information in the SSC Plate Nesting program, and print ou t 
the most efficient and economical CUlling instructions. 

Finally, this information can go into the SSC Production Control 
program, to genera te the cu t and loading lists which guide the material 
through your shop and to thc job site, while maintaining a rccord of ex
actly what happens to each picce. 

From beginning to cnd, and at every step in between, the SSC family 
of programs improves your control, reduces your expenses, and in
creases your profit margin. 

Plate 
Nesting 

Inventory 
Control 

Production 
Control 

For more information on these programs, and others, write to us at PO Box 19220, 
Roanoke, VA, 24019. Or call us at (703) 362-9118. 



.................. ------------------------------------------------------~----------------, 

MODERN 
CONSTRUCTION 
VOLUME XXVIII • NUMBER 6 
NOVEMBER-DECEMBER 1988 

American Institute 
of Steel Construction , Inc. 
The Wngley BUlldmg 
400 Nonh Michigan Avenue 
Chicago. illinOIS 60611-4185 
Phone 312 I 670·2400 

OFFICERS 
Samuel Y Golding 

Chairman 

Ralph H Clarbour 
First Vice Chairman 

Stephen E. Egger 
Second Vice Chairman 

Oscar W Stewart . Jr. 
Treasurer 

Neil W. Zundel 
President 

William W Lanigan 
Secretary & General Counsel 

LewIs Brunner 
Vice PreSident. Membership Services 

Geerhard Haal)er 
Vice President . Technology & Research 

Morns Camlner 
Vice President, Finance/Administration 

EDITORIAL STAFF 
George E_ Harper 

Director of Publications 

Lona Babblngton 
Business 

ADVERTIStNG REPRESENTATIVE 
Patlls-3M 

Eric K. Nieman 

4761 West Touhy Avenue 
lincolnwood. lit. 
312/679-1100 
FAX 312/679-5926 

OOPs Dept .! 
In Issue 4 on the GMF Robotics leature. 
we neglected to credit the fine architec
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II an $1 .BOO base price seems too low lor adVanced 
limte element analYSIs and deSign soltware, you can 
always spend ten times more on a competitive pro
gram. But lOOk what you 'll be missing' 
.. The world 's most powerful and versatile 2-D and 

3-D desktop hOile element analysIs system . 
.. Graphics capabilities only available In lar more 

expensIve programs 
.. SEDIT. A state-ol-the-art, interactive and menu

driven preprocessor offered by SCADA at no extra 
charge, and unlike anything attempted by any 
other FEA developer 

.. Plus the ability to add, lor $1.000 more, either 
concrete or steel deSign capabilities Including 
AISC's latest Load ReSistance Factor DeSign 
(lRFD) COde 

AME RICAN 
l:lMr E 
~ fR::l 

AMERICAN COMPUTERS & ENGINEERS 
11726 San VIcente Blvd .. Suite 212. 

los _, CA 900<" 

Tel (213) 820·8998 Telex 493-0363 ACE II 

A GRAPHIC 
EXAMPLE 
OF WHAT 
SEPARATES 

j FROM 
PROGRAMS 
COSTING 
lEN TIMES 
ASMUOL 

Taken as a whole, SCADA represents the Iinest 
Integrated deSign and analYSIs software available 
tOday SCADA's Integrated mOdular conllguratlon 
makes It the only program that can grow without any 
change to its architecture. Add fiat-slab or shear-wall 
design - even buckling and nonlinear capabilities 
Whether you 're a big organlZalion deSigning some 01 
tOday's largest structures, or a smaller Ilrm with Sim
pler requirements, you 'll lind SCADA adapts eaSily to 
the projects at hand 

SCADA IS available exclusively through American 
Computers & Engineers, For a brochure detailing the 
lull scope 01 ItS capabilities, Simply contact us at the 
address below And praYe to yourself that a powerful 
engmeenng program needn't come with an over· 
powering price 



Steel's Flexibility 

• 
WOODY HAYES CENTER 
A Case for Flexibility 
by David A, Holtzapple 

Every university stnves to provide the 
best of facilities for ItS students The 

aim from the very outset on the design of 
the new Woody Hayes Athletic Center for 
OhIO State Unrverslty was Just that ThIS 
new multi-sport facility fulfills the Indoor 
practice needs of a whole vanety of 
sports ranging from football and baseball 
to soccer and field hockey In addition 10 

providing a large enclosed unobstructed 
area for practice the center also provides 
support facIlities In locker meeting and 
weight training rooms Throughout Ihe fa
cIlity efforts were made to equal, If not 
exceed the best features of similar facili
ties throughout Ihe country The result IS a 
premier athletiC facIlity of which The OhiO 
State University can be truly proud 

6 

The Woody Hayes AthletiC Center IS ac
tually a complex of bUildings and fields 
related to athletiCS Localed lust northwest 
of the main university campus It has three 
malar bUilding elements a 90,000 sq ft 
Indoor practice field a new 40000-sq It 
support facIlity and the eXisting 30 OOO-sq 
ft Biggs BUilding 

The Indoor practice facIlity prOVides a 
220-1t Wide by 400-1t long practice field 
With an artifiCial plaYing surface sUitable 
for a Wide range of sports It IS also 
eqUipped With suspended netllng to allow 
the field to be subdiVided temporanly so It 
can be used by more than one sport at a 
time 

The new 40,000-sq ft support facility 
contains an 8,OOO-sq It weight training 

room, a 4,000-sq It locker room, 5200-sq 
It of team meeting rooms and conference 
areas and a 3000-sq It main entrance 
lobby which connects new facilities With 
eXIstIng ones as well as prOVIdes a dra
matIc publIC space to showcase the State 
UnIverSity athletiC achievements The ex
ISling Biggs BUIlding completely renovat
ed as part of thiS new prOlect prOVides 
locker, traIning and laundry facII,lies for 
both men and women athletiC teams Also 
part of thiS complex IS a new natural grass 
outdoor praclice field Just south of the In
door field 

Extensive Tours on Design • PrevIous to deSign of the new facIlity an 
extensive lour was conducted of similar 

MODERN STEEL CONSTRUCTION 
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OhiO S1.lleS ne~'\. ~Vooa~ Hayes mdoor alhlellc cenfer Columbus 0 

Hor ~.. • 'r >lSS element 01 typiCal to r edby )rary erection frames 

ones Ihroughoul Ihe counlry The basIc 
purpose was 10 find oul whal problems 
olhers had experienced observe Ihe solu
tions and hom this choose the best alter
nallves for Ihe new complex . Operallonal 
and funcllonal as well as physical as
pecls of Ihese facllilles were sludled and 
evalualed From Ihe engineering po,nl of 
view Ihese Included bOlh malor sys
tems- structural framing heating 'len II· 
lallng and lighting - and ,nd,v,dual ele-

" enls down 10 such delalls as faucel 
arrangement In shower rooms Many of the 
deSign oblecllves for Ihe cenler were es
labl,shed and refined as a resuli of Ihese 

Number 6 1988 

VISits to other faCilities 
Some of Ihe malor deSign paramelers 

for Ihe Indoor pracllce held Included sel· 
ling Ihe clear heIght al a 65-1t minImUm, 
requiling InSide surfaces be smOOlh wllh 
no prolecllng columns which mlghllead 10 
Inlury and eSlabllshlng a qUIet effechve 
ventllallon syslem The characler and 
funChons of Ihe support area were also 
determined from the variOUs VISits to the 
olher slles II was desllable 10 have un· 
cluttered and well-organIZed locker and 
Iralnlng rooms . along wllh necessary 
welghHralnlng facllilles Anolher Impor· 
lanl fealure of Ihe support facllily was 10 

COMPREHENSIVE 
STEEL DECK 
INSTITUTE BINDER 
FILE 

Over 500 pages 
01 valuable Inlormatlon, 
hardbound, tabulated. 

READY FOR DELIVERY -ORDER TODAY! 
rs;;;d Checks; postal, ~rld mo-;;-eY'l 
1 orders, drafts, In U.S. currency. 1 
1 QUANTITY 1 
1_ NEW FilE 535.00 ea'_ I 
1 Other publications available: 1 

1
_ New 2nd Edition Diaphragm 1 

Design Manual $38.00 ea. __ 
I_ lsi Edition Diaphragm Design 1 
1 Manual $28.15 ea. __ I 
L ________ ~~_=.J 

STEEL DECK INSTITUTE, INC. 
P.O. 80.9506, tanlon OhI044711· (216) 493-7886 
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STRUCTURAL 
CONSTRUCTION 
FASTENERS 
From foundation to roof 
Haydon is your one 
source. Quality bolts to 
ASTM standards at 
competitive prices. Direct 
from the 
manufacturer. 

You 
name 
the structu ral anchor, bolt, 
nut or rod you need in the 
size, metal and finish you 
want. Either we have it in our 
large inventory, or we can 
make it for you in a hurry. 
We've been known for quality 
and fast service since 1864. 
And, we'll quote prices and 
give details right over the 
phone. Try us. Call : 

(215) 537-8700 

HAYDON BOLTS, Inc. 

Adams Ave. & Unity St., 
Philadelphia. PA 19124 

Yi 
.,., .. 

~
.r: ,,,,D".".'''"L 
lJ , oP ~ .• ,.."' ••• 
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provide an excillng display area lor Ihe 
many awards lor OhiO Siale's long Irad" 
lion of alhlellc excellence 

Indoor Practice Facility 
AI Ihe beginning of Ihe deSign process 
many dlfferenl Iypes of long·span Sfruc
lures were sludled These. among 01 hers 
Included space Irames and all supported 
slruclures The final chOice of rigid sleel 
benlS was made based on economy, 
speed ollabrlcallon and ereClion and Ihell 
ablilly 10 adapl eaSily Inlo Ihe archileclural 
concepl of Ihe bUilding Sleel provided 
Ihe best overall solullon 10 Ih,s unique 
problem 

The baSIC slruclure faclilly rigid sleel 
benls 36-11 a c. spanning 220-11 across 
Ihe Ileid were deSigned as lied Iwo
hinged Irames The columns on ellher Side 
ollhe benl are five-II deep. bUill-up plale 
members lied logelher wllh double-chan
nel I,e rods under Ihe plaYing I,eld The 
hOrlzonlal elemenl of Ihe Irame IS a 10 II 
deep sleel Iruss rigidly connecled 10 Ihe 
columns al bolh lap and bollom chords 
The bents weigh aboul71 Ions each. mosl 
01 which IS hlgh-slrenglh (fy ~ 50 kSI) sleel 
Spanning Ihe Irames are convenl lonal 
sleel JOISIS 6 II oc A series of Wide-flange 
gillS span Ihe main columns and support 
Inlenor and exlerlor preflnlshed melal skins. 

The laleral slablilly of Ihe building was 
achieved In Ihe narrow dllecllon Ihrough 
Ihe rlgldlly of Ihe frames; In Ihe long dllec
lion. verllcal ' X' braces were localed In 
each long wall and hOrlzonlal Wind Irusses 
In Ihe plane 01 Ihe roof al each end The 
use 01 a slandlng seam melal rool pre
cluded uSing Ihe rool as a diaphragm 

The large spans and high columns pre
senled some ralher special handling and 
erecllon problems The 60-11 high. bUill-up 
plale columns were erecled flrsl Including 
allachmenl 01 double channel lie rods 
The 220-11 long Irusses were shop-Iabrl
caled and shipped In lwo pariS 10 Ihe slle 
where, by special erecllon Irames. Ihey 
were spliced wllh lull-penelrallon welds al 
Ihe cenler These Irames Ihen served as 
IIfling deVices lor lwo cranes operallng In 
landem. 10 IIlIlhe frusses The cranes had 
10 hold Ihe Irusses In place unlll bolh Ihe 
lap and bollom chords ollhe frusses were 
welded 10 Ihe columns . and Ihe diagonal 
'X bridging Inslalled Only atter all welds 
were compleled would Ihe Irames be
come sell-supporting allOWing Ihe cranes 
10 move on 10 Ihe nexl bent The delalls 
allowed lor some adluslmenls Ihal may 
become necessary due 10 accumulaled 
labricallOn lolerances and dally lempera
lure varlallons. As a resull ol lhe relallvely 
long spans and helghls, Ihere were no ma
Jor problems wllh allgnmenl and ereCllon. 

The reqUiremenl Ihal Ihere would be no 
prolecllons Inlo Ihe field meanl Ihe 5-11 
deep columns had 10 be flush wllh Ihe In
lerlor 01 Ihe wall The archileci used Ihls 10 
advanlage In Incorporallng Iwo olher lea 
lures The deep wall cavlly allowed lor a . 
slall and observation plalform 10 be In
cluded wllhoul Interrupllon In Ihe regular 
archilectural pallern ThiS plalform can be 
used by coaches 10 observe pracllce Irom 
50-It above Ihe I,eld In addillon, It pro
Vides a Window overlooking Ihe ouldoor 
pracllce field as well Dlleci sun Irom win
dows IS undesllable when practicing mosl 
sports so the architect again used Ihe 
deep wall cavity 10 proVide a screen on the 
Inner wall to prOVide lor Indllect natural 
IIghl Coupling Ihls nalural IIghl With reflec· 
tlve while surlaces 01 the walls and rool 
prOVides an Inexpensive lighting supple
ment to artifiCial floodlights 

Support Facility 
Allached dlleclly 10 Ihe Indoor practice 
Ileid IS a one-story conventional steel 
structure 10 serve all aUXiliary luncllons 01 
a loolbalileam. A large maIn locker room 
With 150 cuslom wood lockers are laid out 
so a coach can eXit hiS office and have 
dllect eye and vOice contact With anyone 
In Ihe room A 140-seal leam auditOrium 
With remole coni rolled AV equipment has a 
large leam room which can be subdiVided 
qUickly Inlo eight squad rooms The fraln· • 
Ing room has custom-deSigned taping 
and Irealmenllables and two adlacent ex
amining rooms lor doctors Whllipoois and 
a large walk-In therapeullc pool are also 
access dllectly Irom the locker room 

For students and VISitorS al ike the new 
Woody Hayes Athlellc Center IS an InspII
Ing example of OhiO Siaies commitment 
10 excellence as well as an example of Ihe 
versatlillyof slruclural steel to adapt to Ihe 
needs of a unique structure 

Architect 
Patrick & ASSOCiates 
Associate ArchltecVCivii Engineer 
Moody Nolan. Ltd 

Structural Engineer 
KordaNemeth Englneenng Inc 
(structura l mechanical e1eclflCa!) 

General Contractor 
Peterson ConstrUCtion Company 

Steel Fabricator 
The J T Edwards Company 

Owner 
The OhiO Slale UnIVersity 

DaVId A Hollzapple, PE , IS an assoclare With. 
Korda/Nemeth Engrneermg, Inc . Columbus, 
OhiO 
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::: Creative Engineering 

• 
NORTHERN STATES 
Designing for Power-with Steel 
by Van Shagalov and Saml Karam 

TIle Northern States Power Resource 
I Center 1S a $t4 2-m1thon 280000 sq It 

Industrial and central matenal supply facility 
Localed In Ihe nonhern Minneapolis suburb 
of Maple Grove. occupancy IS scheduled 
for late t988 Approxlmalely 130.000 Sq It 
of the center serves as a materials manage
menl center 70000 sq fI houses a trans
former repair shop and Ihe remalntng areas 
Will be allocated to office and miscellaneous 

• 
service spaces NSP s Intenl was to con
struct a transformer repair shop containIng 
maintenance and rebUildIng capabilities tor 
heavy electrical Iransformers weighing up 
10 It 0 Ions Ihus exceeding the 25-ton ca
pacity of their eXisting laclhty Such mainte
nance tasks require the use of traveling 
overhead cranes of vanous Stzes, spans 
and capacities The presence of these 
heavy movIng cranes Within the building 
was the most challenging Issue for the 
structural engineer 

Building Made for Steel 
Early In the deSign process sleel was se
lected as the structural matenal The advan
tages of steel were hlghhghted by concerns 
about the weight of the bUilding the Impaci 
and fallgue stresses created by the recur
nng crane loads and the reqUired longevtty 
01 the structure. as well as economiC param
eters such as matenal dehvery and con
struction time 

Transformer Repair Shop 
The structure accommodates It traveling 
overhead cranes With lifting capaCities Irom 
two to 110 tons Each crane girder was de-

. slgned for the high gravity loads, as well as 
lor the Incidence 01 honzontal forces cre· 
ated by the bndge and trolley In both the 
transverse and longitudinal directions 

Number 6 I 1988 

These lorces. largely due to the stop-and
go nature of the crane mechanisms, were 
conSidered as acting as Impact loads The 
deSign parameters 01 the crane areas re
sulted In the lollowlng 
• High gravity wheel loads recurrmg m 

fatlgue-mducmg cycles A 25- x SO-ft 
bay was used lor the crane laclhty: a SO
x 50-It bay sIZe was selected lor the ad
Jacent matenals management center The 
chOice of a smaller span In the crane 
areas was prompted by the deCISion to 
use W rolled sections rather than bUill-up, 
crane-plate girders Standard sections 

have the aOvantages ot higher allowable 
stresses and a more lavorable laltgue 
stress category All crane girders were 
deSigned as simple spans to coniine their 
moment envelope to the positive region 
and reduce the stress range to a man
ageable hmlt dunng each loading cycle 
The absence 01 negative moments along 
each crane girder ehmlnated the need lor 
lateral braCing 01 the bottom lIange Also 
simple-span crane girders are unallected 
by dilierential settlement 01 the supports 
As recommended by AISE Techntcal Re
port No 13, crane girder dellectlons un· 

9 
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Wind loads resIsted by moment frame of four 50-ft bays (above) Detail 
of horizontal truss (r.) Transverse thrust resisted by hOrizontal (fUSS 

der live loads were designed to be less 
than 1, 1000 01 the span length 

• Transverse crane loads actmg at rail 
levels These hOrizontal forces acting 
near the top of the crane girders and per
pendicular to the direction of the web re
qUired braCing of the top flange. For the 

10 

smaller capacity cranes. the ef fect of 
these forces was counteracted by weld· 
Ing a horizontal channel to the top flange 
of the girder In the case of the heavy 
cranes. the transverse thrust was resIsted 
by a hOrizontal truss between the top 
flange of the crane girder and the adla· 
cent pnmary structural frame. 

• DlfferentJal hOflzontal deflections between 
the two Imes 01 rails lor each crane Prop
er operation of each crane requires the 
two ralls on each Side of the traveling 
bridge Will not displace away from each 
other In excess of one Inch ThiS lateral 
deflection was found to be especially Criti
cal In the high bay area, where the hea-

ElmCheck ,. is the biggest 
time saver you ever used 
on your computer. Just 
use a mouse to select the 
beam type you want and 
key in your stress analysis 
figures. The software 
checks all elements speci
fied against a library of 
the latest A1SC require
ments, You can also add 

properties for non-standard 
elements, ElmCheck lists 
any failures in seconds. 
Re-spec them, run another 
quick check and you're 
finished, All you need is 
a PC with EGA graphics, 
Microsoft® mouse and 
math co-processor. Order 
now. You'll probably save 
the price of the software 
the first hour you use it. 
Just send a check, includ
ing applicable state 
sales tax. 

Elni 
Stressless Analysis 

FUJITSU 

f'4ji tsu American Inc. Information Systems Division 
3055 Orchard Drive, San Jose, CA 95134·2017 ' (415) 432·1300 ext, 5043 
IJ..cbetr 10 IltId~nIAI'k of f411 .... """'rica. rotlmlDt ~ I ffllbltft'd t"""",,"," ", .. .-.IIInt' 111811 F\ij'UII ... ....nra 
Alite/lia rtW""", 
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vlest crane ( tl O·ton) IS 45 II tram the floor 
At that height the horlzontat dlsptace· 
ments caused by the transverse toads 
from the crane are compounded by the 
Incidence of wind deflections which In 
some loading cases separate the two 
ralls further 

• Combrne columns tn all cases but one. 
columns ptayed a dual rate as part of the 
primary bUilding frame and as supports 
for the crane girders However In the high 
bay area the magnitude of fhe loads was 
such that no single column Slaf"ldard 
wide· flange shape could reSist slmulta· 
neousty the effect of the Wind on the frame 
(76 II high) and carry loaOS at the 11O·ton 
crane To solve thiS problem the crane 
bridge In thiS bay IS supported by a com· 
blned column made up of two vertical col· 
umn lines spaced 3 11·2 In C to c. and 
attached by a series of shOri hOrizontal 
beams fIXed at both ends The combined 
column therefore. acts as a vertical Vier· 
endeel truss 
Crane runway stops Safety conSider· 
atlons reqUIre a crane stop be prOVided at 
the end of each rail line The size and 
strength of each stop was determined by 
the size and capacity of ItS crane 
PI/mary moment frame Wind loads acting 
perpendicular to the direction of crane 
travel were resisted by a moment frame of 
four consecutive 50·11 bays of varying 
heights (30 to 76 II) Because of large 
heights and Widths of the bays It was ap· 
parent from the outset that developing the 
necessary frame action would require 
deep trusses at the top of the structure 
Each truss. fIXed at both ends. helped reo 
duce the lateral drill caused by the Slmul· 
taneous action of Wind and transverse 
crane forces In the overall frame com put-
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er analYSIS. the trusses were modeled as 
Single members USing their composite 
sectional properties ThiS helped deter· 
mine the necessary stiffness of each 
truss A different computer model was 
subsequently created for each truss to 
Specify the geometry and sizes of all the 
componenl members The same two· step 

method was used for the computer analy· 
SIS and deSign of the composite columns 
and for thelf contribution to the frame All 
50-11 long trusses and 76·ft talt composite 
columns were shop-bUilt and delivered 
completely assembled The space be· 
tween the trusses on either Side of the 
high bay was used as a mechanical mez· 

IRONWORKER 
shear knives 

Punches & Dies( 

Notcher 
Punches & Dies 

Stems & Nuts 

-,r-coperpunChes , I ' & Dies 

The leader in high quality 
tooling 

Call 1-800-446-4402 
THE CLEVELAND STEEL TDDL CD. 

474 E. 105th Street . Cleveand, Ohto 44108 
A-1743 

II 
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Arbed's rolled 40" beams, availa
ble in 16 sections from 149 to 326 
Ibs., has now been expanded to 
include our new rolled 44" beams, 
available in 4 sections from 
196 to 245 Ibs. They all offer 
the same benefits we're famous 
for : high section moduli, great lat
eral buckling resistance, and the 
ability to compete economically 
with both fabricated sections, as 
well as reinforced precast and 
prestressed concrete. 

Arbed's rolled " Tailor-Made " 
series (up to 42.45" x 16.13" x 
646 Ibs) ... lets you specify the 
beam weight you need, other 
than what is normally available. 
Result? Big savings in fabrication 
costs and weight. 

Get all the facts now .. . send the 
coupon for information including 
complete specifications. 

• '.""\DE 

r-----------, 
TradeARBEO, Inc .. 825 Third Ave., 
241h floor, New York. NY 10022. 
(212) 486-9890. 
FAX. 212·355-2159/2421 . 
Oom. TX: (W.V.) 125 159. 
Inn TX: (ITT) 421-180. 

In Canada: TradeARBED Canada, 
Inc. 3340 Mainway. Burlington. 
Ontario. Canada L7M lA7 
(416) 335·5710. 
FAX: (416) 335·1292. TX: 0618258. 

Please send me the NEW literature 
on ARBEO's 40". 44" and 
"TAILOR-MADE" rolled beams. 

N'me 

Address 

Sta te Zjp L ___________ ~ 

Inc_ 
INNOVATORS OF STEEL CONSTRUCTION PRODUCTS 

zanlne with a composite concrete floor 
spanning bollom chords of the trusses 

Materiafs Management Center 
Typical bay sIZe In the matenals manage-. 
ment centerls 50 x 50 ft This Wide spacln~ 

between the columns allows great flexibility 
for the Ilfling and movement of equipment 
The concrete slab on grade IS 4 to 12 In 
thick and was deSigned to wi thstand Uni
form loads up 10 2.000 psf or concentrated 
loads up 10 30 kips spaced 8 It 0 c A highly 
durable trap-rock floor I,n,sh was used on 
the slab dunng concrete placement The 
roof with a clear helghl of 28 It IS supporled 
by square steel tube columns WhiCh are 
part of a senes of moment frames In one 
dlfeCllon The chOice of a tube Instead of a 
W section. makes each column equally 
strong In both axes renders maintenance 
easier and reduces the fisk 01 accidental 
bending of the flanges dunng the move· 
ment of 11eavy eqUipment The roof strUClure 
IS steel deck steel JOiStS and jOiSt gliders 

In addItion to providing baSIC archltectur
al'englneerlng services fhe architect eng I 
neer aSSisted NSP In these actIVIties, pro~ 

grammlng Industrial engineering site 
selection, evaluation of contamination pro
tection for the site SOils liaison with local ofll 
clals and community groups and selection 
of special consultants EqUipment selection 
and speCifications including traveling over . 
head cranes were handled by Conkey 
KWM. Inc of Minneapolis The enlire deSign 
and construction process was character· 
lZed by a produclive relationship between 
architect engineer client and contractor 
an Ideal condition lor any prolect and a ne· 
cesslty In thiS case because of the con
stralnls of a short schedule On thiS prolect 
1 667 tons of structural steel and 36 t tons of 
JOists were erected In 16 weeks by a con
struchon team 01 15 Fabrication and con
struchon deadlines were met and the facility 
became operational In December t966 0 

Architect Engineer 
Hammel Green and Abrahamson Inc 
Minneapolis Minnesota 

General Contractor 
PeL Construction Services Inc 
Minneapolis M,nnesota 

Steel Fabncator 
The Hustad Company 
MnneapoilS Minnesota 

Owner 
Norlhern States Power Company 
Minneapolis Mnnesota 

Yan Shagalov, PE,s a semor assOClale In SlruC- . 
lural engineering Saml Karam IS a struc/Ural en
gineer With Hammel Green and Abrahamson . 
Inc . archItects and engmeers. Mmneapolls. Mm· 
nesota 

MODERN STEEL CONSTRUCTION 



Fast Tracking 

• UNITED AIRLINES 
HANGAR 
Fast Track Beats "On-Ti me" Arrival 
by Ranjit Roy 

United Airlines has expanded ItS air
craft service center at Chicago's 

O'Hare Airport With a new 81 ,000 sq ft 
hangar for the maintenance of their wlde
body aircraft In addition to the hangar. an 
adfacent core bUilding of 20.000 sq . ft was 
constructed to connect the new hangar 
With the eXisting service center The core 

• 

bUilding houses mechanical equipment, 
maintenance shops. classrooms, foremen 
work areas . parts storage as well as lunch 
and rest rooms ThiS new state-of-the-art 
hangar was bUilt In 10 months from the 
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conceptual design to beneficial occupany 
by United 

The new hangar permits United to In
crease the maintenance check aCllvlly al 
ItS Chicago hub In response to expansion 
of ItS current fleet of Wide-body aircraft 
The hangar has Ihe capacity to accommo
date two DC-lOs or two B767s simulta
neously, or one B74 7 Urgency of the 
O'Hare hangar Insfallatlon , Vital to United 's 
maintenance operation . led them to opt for 
a fast-track. turnkey proJect- a one-source 
responSJblllty for the total operation. 

DeSign Criteria 
SimpliCity of structural framing and con
nection details were the overriding criteria 
of design to speed up the procurement. 
detailing fabrication and erection of the 
hangar The fabricator was selected by 
bidding on the preliminary design and the 
mill order of the fumbo steel sections pro
ceeded Simultaneously With the final de
sign By the time the final drawings were 
Issued to the fabricator. the mil l-ordered 
steel was ready at their shop 

The hangar has a plan area of 260 by 
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SpacIous Inteflor of new United AirlInes hanger accommiJdates fwo wrde·body leis, one 747 Two columns assembltkJ ~ .. .tll brdCIfl!-l 
on weak aJUs (0 ellmmate guymg 

322 ft. wilh doors at the two 260-11 wide 
ends to allow entrance from either the 
north or south aprons Roof trusses span 
254 II between the cotumns spaced 40 II 
o c atong the length of the hangar The 
bOllom chord of the truSS IS 78 ft above the 
hangar floor to clear the 65-11 high talt of a 
Boeing 747 the tallest Wide-body alrcrall 

WE 
PUT 
100 
YEARS 
OF 
EXPERIENCE 
IN 
EVERY 
BOLT WE MAKE 

and to make room for overhead cranes 
Hangar doors open 250 II Wide by 71 II 
high Mechanical utilities nest In the space 
created by the 25-11 depth of the trusses 
Mechanical platforms and access ways 
are supported at the truss boll on chord 
level to ta~e advantage of what IS normally 
unused space 

Design of Truss 
Because of the short durallon of start 10 
complellon of the project and the custom 
deSign of the roof-hung service platforms 
establishing roof loads for deSign was 
critical. The architect s vast experience In 

the alrcrall Industry was useful In defining 
the service Criteria required to quanllfy the 

ST. LOUIS SCREW 
& BOLT COMPANY 

At St. Louis Screw & Bolt , we make a 
FULL range of structural fasteners. 
We produce Types I & III A-325 boits, 
ASTM A-3D? bolts , and have the 
capability to manufacture fasteners 
to YOUR specifications. Our prod
ucts are made from American steel 
and tested in our plant to meet 
ASTM standards, with certification 
upon request. 

FOR ALL YOUR STRUCTURAL 
FASTENER NEEDS, SPECIFY 
ST. LOUIS. 

ST. LOUIS SCREW & BOLT COMPANY 

14 

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

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

SINCE 1887 
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T~ adJOlnmg rrusses assembled 
on ground (0 avoid stagmg lor assembly 

loads for the structural design 
The roof truss IS designed for the follow

Ing loads: snow loads of 25 psf, truss self
weight. purllns sway frames. top and bot
tom chord braclngs-25 psI, heating and 
ventilating eqUipment. service platforms, 
draft curlalns and other Items within the 
truss depth-l 0 5 psf crane system. two 
moving loads of 15.000 and 90.000 Ibs. at 
adjacent panel pOints: and 7,600 Ibs. at 
each runway raIl support locatIon 

A Pratt-type truss was chosen Since It 
required less JOints and consequently few
er held bolts But the basIc Pratt IS nol 
economical for a 25-ft deep. 254-ft span 
truss The long. unsupported compres
sion members became heavy. An Innova~ 
tlve ~Inad frame" was Introduced In the top 
panels of Ihe conventional Pratt layout to 
provide lateral support In the weak axes of 
the top chords and verlical struts. This 
new arrangement helped reduce truss 
weight (each weighs 67 tons) by t5%. 

Lateral Stabil ity 
The columns are fixed at the base In the 
major aXIs to reSist lateral loads due to 
Wind for this free-standing hangar. Wind 
forces on the 71-ft high hangar doors and 
the gable are transferred to the vertical 
braclngs on Ihe column hnes by the truss 
bottom chord braclngs There were two 
choices for the foundation deslgn
spread footing or drilled caissons. Esti
mates based on preliminary deSign Indi
cated the caisson was more economical 
and faster than the fooling option which 
required several subcontracts. A 6-ft di
ameter caisson, deSigned to resist base 

• moment. was Installed at each column 

Erection Criticaf 
For this singly-bay. 105-ft tall bUilding. sta
bility of the structural elements dUring 
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erection was very critical. Temporary stag
Ing and braces cost time and money. 
Structural details had to address erection 
methods for thiS fasf-track. guaranteed
maximum project to be successfut 

Columns. 100 ft tall af the cap plate Jevel 
receiving the bearing detail of the trusses. 
did not reqUire braCing in the strong direc
tion. Jn the weak aXIS, however, they were 
extremely sJender unlil lateral struts were 
Installed To avoid this unbraced condition 
of the erected column. two columns With 
vertical braclngs and struts were Insfalled 
complelely on Ihe ground so the assembly 
would be stable In both directions. The 40-
ft Wide assembly was then erected to 

eliminate Ihe need for temporary gUying 
The set of eight anchor bolts at each coJ
umn base had to be protected by special 
sleeves With tapered ends to permit lower
Ing of the column boot In place Without 
damaging the threads The remaining col
umns were Installed Immediately by at
taching the struts to the braced bays 

Truss elements were mafch-drilled for 
field-fit and shipped loose to the site be
cause of the large truss sIZe To eliminate 
costly staging and erection. a set of two 
trusses was Installed With sway frames 
top and bottom chord braclngs. platform 
frames and roof purllns at the ground lev
el The whole assembly weighing In at 180 

USING THt: RIGHT TOOL 

~~~S(:':~ 
- - ~- iii 

Q.....n.. . ... ,~.~ 

Are you using a big, complicated 30 analysis program to 
solve your everyday plane frame problems? 

RISA-2D is the BEST tool available for fast , easy and 
complete analysis and design of 2D frames. Some of the 
features offered by RISA-2D: 

• Spreadsheet style data entry 
• Model graphics with members color coded for stress level 
• Complete AISC design 
• Shear, moment and elastic curve diagrams 
• And MUCH more .. . 

Let RISA-2D make solving plane frame problems as fast 
and easy as possib le. Use the right tool! 

RlSA-2D Introductory rrice 

$ 250 (Exp" •• Feb 28.1989) 

Call us today for more information and a FREE demo disk! 

RISA Technologies 
3951 Acacia Street 
Irvine , Cal iforn ia 92714 
In California: 1-800-332-7472 
Oulside Californ ia: 1-800-552-7472 

III RISA 
lECHNOlOGIES 
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tons. was lifted by two cranes and seated 
on the column caps for bolting Erection of 
th is massive grillage of structu ral ele
ments which went like clockwork. was 
completed In less than 30 minutes 

Ptannlng and Sequencing 
"Advanced planning . timely procurement 
and delivery of fabricated materials to the 
jobslte are the key words for the success 
of this fasHrack project: said Chris PIO
trowski. project manager for the Auslln 
Company ·Once the basIc design was 
completed. the engineering . purchasing. 
scheduling and construction groups of 
Austin malnlalned a close dialogue with 
Ihe subcontractors until the job was done 
Inputs Irom the fabricator and erector at 
the Initial stage of the project contributed 
greatly to the smooth and timely comple
tion M 

Planning and teamwork produced the 
result The Ilrst DC-lO rolled Into the han
gar on time and Within the guaranteed 
maximum budget. 0 

ArchitecvEngineerfConstruction Manager 
The AustIn Company 
Oes Plaines. illinoIs 

Steel Fabricators 
Llebovlch Brothers. Inc 
Rockford. WlrlOIS. and 

Steel Structures CorporatIOn 
Bethlehem, Pennsylvania 

Erector 
Broad Vogt and Conant, Inc 
Gary Indiana 

Owner 
Unlled Airlines 
Chicago, illinOIS 

RanJit Roy, S E., /s chief structural engmeer of 
the AUStin Company, Des Plames. IJImOls 

Two-truss assembly placed on column cap 
plates Erecl/on took Jess than 30 mmutes 
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FRAME3D STRUCTURAL ANALYSIS SOFTWARE 
WITH FORTRAN SOURCE CODE 

(Customize the program for your specific application) 

FRAMEJD IS a general purpose computer program that operates 
on an IBM·PC or Compa tible. It perform s structura l ana lyses of 
three dimenSional frames and trusses for a vallely of load ing and 
support conditions. 

Capabili ties and Limitations 

• Free Field Input Data 

• Beam, Truss and Spnng Elements. 

• 2000 Elements MaXimum, 2000 Nodes MaXimum 

• 50 Load Gases and 10 Load Combina tions, 

• ArbItrary Numbermg of Nodes and Elements. 

• Node and Element Generation 

• Concentrated Nodal l oads and Member l oads, 

• Gravi ty (SeismiC) l oads in Three Directions. 

• Enforced Displacements at any Node 

• Plotting of Model Geometry and Distorted Shapes 

Hardware Requirements 

• IBM-PC or Compatible wtth 640K Ram. 

• Floppy Dnve and Hard Disk. 

• Monl lor, Pnnler, and Coprocessor. 

The FRAMEJD source code may easily be modified and recompiled 
with any PC FORTRAN compiler (not inc luded). A programmers 
manual defines all variab les and arrays that are used and also the 
theoretical baStS of the program 

Potential Applications 

• Interface with PC CAD Systems. 

• Incorporate Additiona l Elements (Finite Elements). 

• Customize Input and Output. 

• Use o f Modules for Other Program Development (e.g ., READ IT 
Subroutine for Data Input, SOlVIT Subroutine for Solution of 
large Matrices. etc.). 

• Create Output Data Fi les for Post-Processing (e.g., AISC Code 
Chec king). 

• Incorporate Data Base of Section Properties (Available from 
AISC or Creale Your Own). 

• Additional Thermal andlor Mechanical l oad s. 

• Increase limits on Elements, Nodes, Materials, etc . 

Program COlt 

FRAMEJD __ . .. . ____ . . . _ . ___ ____ .. _ . _ .••. _ . _ $495 00 
FRAMEJD (With Fortran Source Code) _ . . __ __ . __ ____ $995.00 

For More In'onnatlon Call or Write: 

Compu·Tec Engineering. 300 Chesterfield Center Suite 205. Chesterfield, MO 63017. (314) 532-4062 
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SHOPPER'S 
SPECIALS 

FOR THE RAL STEEL BUYER. 
HE WORD IS MORE. 
Levinson is putting 
more structural steel 
inventory in more ware
houses--so that you 

can spend less time and 
money getting the shapes, 
plates and bars you want. 

THE SHELVES ARE 
BEING STOCKED IN 
NORTH CAROLINA. 

Look for a new Levinson ware
house in Raleigh by the Spring of 

'89. But don't wait until then to 
call: Raleigh already has a 

sales staff in place, and 
they' ll pull your steel 

-'. ,,' other Levinson 
distribution centers 
nearby. 

TOP 
ROUND? 

Ten-inch rounds mayor may not 
be a hot item for you. They 're 
hot in Mobile, which is why the 
Mobile service center stocks 
plenty. Levinson tracks item-by
item sales trends at every 
location, to be sure each 
one always has the 
best inventory 
mix for its 

IN THE MIDWEST, 
A LITTLE SHOPPING 

MUSIC. 
Here's a simple way to remember 
the Levinson locations in the 
Midwest. They are in cities that 
have songs about them: Chicago 
(that wonderful town) , Kansas City 
(as in "goin' to . . . " ), and SI. Louis 
(as in "Meet me in ... "). Then 

there's Greenville, KY, which 
doesn't have a song--but it is 

just north of Nashville. 

PVQ: PDQ. 
(PlUS HSLA FROM NY TO LA) 
That's pretty darn quick service 

on pva plate. Plus coast-to
coast delivery of high-strength, 

low-alloy steels. Levinson has 
your number ... whether it's A-516, 

A-588, A-572, or 36" WF in A-36. 

IT'S A SUPERMARKET. 
Everything in structurals, plates 
and bars in one giant, computer
linked chain of warehouses. 
And because Levinson buys big

JiIIM~F!:~'.:!.':'!..:.J..~~.... l4~f'It.."' bigger than anyone else-prices 
at your local store are always 
competitive. 

FREE BOOK! 
Strategies for 

Structural Steel 
describes our view of 
the evolving nature of 
steel buying (and what we're 

doing about it.) For a free copy, 
call or write Dotti Bechtol , 

VP. Adm., The Levinson Steel 

~~~~~~~rg~p.o. Box 1617, 
:: PA 15230. 

WE CLIP 
COUPONS. 

Need extra quality assurance? 
Levinson will clip test coupons and 
get independent lab verification . 
No charge on most orders. 

Call 1-800-LEVINSON 
for the Levinson Service Center in 
your neighborhood .. . and start 
saving $$$ today! 

PITTSBURGH . PA • ATLANTA, GA • AUBURN, MA • BETHLEHEM. PA • BIRMINGHAM . Al • CHICAGO. IL • COLUMBUS. OH • DETROIT, 1.41 • DOTHAN AL • 
GREENVILLE , KY • KANSAS CITY. MO • MOBILE . AL • ORLANDO, FL • PORTLAND. ME • RALEIGH . He • Sf lOUIS. MO • SEEKONK , MA • YORK , PA 





Steel "Lights" the Way 

• 
WESTFIELD STATE 
COLLEGE 
Dining in Record Time 

• 

Tne new Westfield Siale College dining 
hall IS a good example of an Imaglna 

,.ve collaborallon between architect and 
structural engineer A reqUirement 01 the 
new bUilding was 10 permit a good deal of 

• light Into Ihe dining hall and yet maintain a 
one-story bUilding Also because thiS 
one-story bUilding was to be surrounded 
by several multi-story bUildings Ihe mulll-
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gable roof system was adopted 10 aVOid 
Ihe bUilding being dwarfed by liS sur· 
roundlngs 

Ollglnally a clear -span framing syslem 
had been conSidered However. because 
of Ihe size and shape of Ihe bUilding lay
out. It became apparenl a clear-span sys
lem was not Ihe besl solution The alter 
nate approach chosen was an expcsed 

multi-pipe !russ framing syslem The plpe
truss framing system covers approxImate
ly t 4 000 sq II of public cafelella area 
ConventIonal steel framing covers the reo 
malnlng 8000 sq ft of Ihe bUilding an 
area to be used for kitchen and office use 

The framing system consists mainly of 
Irusses The 4-ft deep ·IOlst trusses· Irame 

(conflnued on p 22) 
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HOW 
ER 

H 
WIDE 

It's a single store with 222,250 square feet of space. And with ~g 
from a supennarket on one side to a hair salon on the other, it's no \\Onder 
they call it "a mall without walls." Hyperrnart USA is a joint '.enture of 
Wal-Mart Stores, Inc. and The Gillum CDmpany. Located outside Dallas, 

Z22.250squarei«<, • 
lypmnan lISA marlcs rht 

"'l1'nlung c{ a new era in 



NSPACESOF 
it's already a hu~ retailing success. But the real success story teg.m \\ell ~ 
fore they or:x=ned the doors. '&:ause just building the structure WclS a major 
undertaking in itself-an undertaking Vulcraft WclS proud to te part of 

We supplied all3EO tons of steel joists and joist girders plus 250 tons 
of steel deck for the job. But more than that, \\e heltxrl design 
the structure. That's recause Wal-Mart brought towther a 
sr:x=cial team to plan and execute the project-a team which 
included the architect, structural engineers, steel fabricator and 
Vulcraft as the structural system supplier. Each WclS a sreQalist 
Wal-Mart kmw they could count on from exr:x=rience. And 
their exr:x=rience with Vulcraft WclS vast, since \\e'd already 
supplied materials for O\ef 550 Wal-Mart stores. 

On this project, \\e 'M)rked esprially closely with the 
structural engineer to design the most economical bay 
spacing j:X)SSible. '&:ause on a job of this magnitude, evffY 
cost efficiency meant tremendous savings. Furthermore, 
throughout construction, \\e came through with 100% 
on-- schedule sequential demeries, making sure there \\ere 
no exr:x=nsive delays. This kind of planning and der:x=ndabil
ity are exactly why Wal-Mart has come to Vulcraft with so 
many job;. And why you should be in touch with us, too, 
no matter what kind of spaces you need help with. 

So contact any of the plants listed below, or see SAeet's 
05100MJL and 05300MJL Youll WLCRAFT 
Und that the j:X)SSibilities are wide or:x=n. A DIn"", ,/ N .. ", '''''''''_ 

PO /lac 637. Brumam C,!]. UT B4:J02 8J1/734-9433, 'PO /lac F-2, Flomv:e. SC 295028JJ1662.QJ8L PO /lac 169. lim lhvnc. AL 35%7;rt;/ 
845-24<:0 'PO IlQ, 186. ~nd, TX 75B44 mW-4«l5. 'PO /lac .59. N~ NE 68701 402I644-am 'PO /lac lalJ. s.. Joe. IN 46785 
219/337-5411. 'Deck man~ng la:ations. ArdUm BSW ArdUIlnI, Cauubing Engl"""" \Wlaa! Englneeringand Compua,n"" SIn,,,uml De
"'" Inc; sm Falmawr. LL I.L.kun< sm, sm Enmr JOB En<non & EnglllMlng, Inc G<neraI eoo-. Nablock Consm.awn. 
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to the t 2-1t deep ridge truss Ridge truss 
spans range from 30 to 70 It The ridge 
truss In turn IS altached to tile t 71t 
transter trusses" tocated In ptan perpen 

dtcular to the ridge trusses At the extenor 
edge of tile bUltdlng the 10lst trusses 
Irame to 4-lt deep spandrel Irusses fl
nally roof purllns are used to form the ga 
ble for the roof and truss braces complete 
the system Three-In accoustlcal roof 
deck IS used In the entire dining hal area 

Generally the pipe sIZes used In Ihe 
truss framing were dictated by archlteClur 
al concerns The ridge truss are 12 In dla 
top and bottom chords and 6 ,n dla verti
cals and diagonals Truss members of the 
transfer truss are all t2-ln dla pipes All 
other trusses (fOist and spandrel trusses) 
are 4 It deep and conslsl of 5- In dla top 
and bottom chord and 3 In. dla verticals 
and diagonals In keeping With the estab
lished architecture. all other pipe columns 
were t 2-ln dla pipe 

The exterior Window wall system IS lo
cated off of the main pipe truss framing 
line The wall system 6-In tube columns 
With 12-ln channelS running horizontally 
act as Wind gifts at the bUilding eave line 
To permit additional lighting In the open 
dining area a pattern of skylights was 
added to the east Side of the roof gables 

• 

• 

A great deal of thought went Into the 
detailing of the pipe trusses to allow for • 
ease In fabrication and erection TYPically 
pipe truss members were shop welded us-
Ing a flex-core semlautomallc procedure 

MOOERN STEEL CONSTRUCTION 



Column truss assembly permitted speed 01 
fabflclJlIOnJerecftOn whICh made ''dlnmg In 

record lime' possible. 

However. the end diagonals 01 the ridge 
trusses were an exception These dlagon
ats were sphced lor erection purposes 

• 
The ridge truss was spliced 2 II Irom the 
end 01 the truss The transler truss which 
IS actually more like a vertical load column 
Iransler system. came to the held In one 
piece Included on the transfer truss were 
the 2-11 extenSions necessary to receive 
the ridge truss Aller the ridge trusses 
were placed the IInal connection was 
made by field welding 

Total fabrlcallon lime for some 250 tons 
of steel pipe trusses was about SIX weeks 
Setting of the structure was done In three 
weeks and Iinal field welding was com· 
pleted In a little over a month. The total job 
IS scheduled lor completion by September 
t988 J 

Architect 
Juster Pope Fraz,er 
Shelburne Falls. Massachusetts 

Structural Engineer 
_ Gibble No<den 

Old Saybfook. Connect"u! 

General Contractor 
o A Sullivan & Sons Inc 
Northampton, Massachusens 

Steel Fabricator/Erector 

• 
AlJenue Welding, Inc. 
Middletown. Connect""! 

Owner 
The Commonwealth of Massachusens 
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Meet the -Calc Family 
Deye10p ..,. .1 tbeae (&ad .. ore) 

la 30 aeeoacb (or leu) -

with ~~~'---~'1~-Ti 

BraceCalc 
X Bracing 

Knee Braces 
Non-Symmetrical 

Symmetrical 
Calculate all the material and 

clearance dimensions you need for 
any of these braces in 15 seconds 
on your IBM-PC or 
compatible computer. 

RailCalc 
Enter the bevel, and one other 
number or set of numbers _. 
the: "nrizontal, slope, or rise 
dimensions. RailCalc gives 
you everything else. If you 
havent got a bevel, then a run 
and rise will do. 

$199 
FootCalc 

Add, sub
tract, mu~iply 
and divide 
foot-inch-

li~~~~~~~ fraction num-II bars. eonva1 1,. .. 6.'.-.2.1.1.'1.6 .... 
1 
to and from 

I' decimal feet 
t--------i and inches. 
St.ruct.uraJ Sort.uare Co 

Press H for Help 

StairCalc 
Let your shop computer work 
the numbers, so that you can 
work the steel. 

""" 

WeightCalc 
Put away your calculator, scratch 
pad, and tables of standard 
weights. WeightCalc accepts the 
abbreviations and dimensions of 
metal products, calculates the 
weights, then generates a sorted 
printout listing each shape, tts 
Individual weight, and the total 
and sub·total 
weights for each 
job. 

To or er. write: tructural oftware Company. 
VA 24019, or call (703)362-9118. Add $15.00 for S&H. (U.S. funds) 
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Special Bridge Section 

• PEDESTRIAN BRIDGE 

• 

St. Joseph's University Bridge 

To passersby. the 65·1t long pedestrian 
bridge with Its arch and slone facing ap
pears as I' It were transported from a quaint 

country seiling to the middle of a major city 
thoroughfare In reality the stonework IS only a 
facade supported structurally by fabricated 
Sleet plale girders The walkway IS pari of SI 
Joseph s University 5 $40-mlllon campus 1m· 
provement and endowment of faculty chairs 
and scholarships Other Improvements al 51 
Joseph's a 137-year old Jesuit univerSIty In 
Philadelphia Included the deSign and con
struction of a $IO-mlllion. 94 OOO-sq It resI
dence hall Done tn a neo-Gothlc style, the new 
dormitory will house nearly 300 students 

Pan of the campus rests In Philadelphia with 
the other section across the heavily congested 
CIty Avenue Highway In Lower Menon hence 
Ihe need for a bndge DUring the school year 
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university offiCIals anticipate 1.500 people dally 
will use the bridge between campuses 

In addition to obVIOUS safely advantages the 
university olklals see the bridge as a symbol of 
change providIng 5t Joseph"s With more of a 
community presence Now With the bridge In 
place people can drive through our campus 
Instead of dnvlng past It. Rev Nicholas Rash 
ford univerSIty president. says 

Bridge to the Present 
The cut limestone facade of the brrdge IS In 
keeping With the unlverSlty's neo-Gothlc archl
lecture Steel girders beneath the limestone fa 
cade provide support for the Simple· span 
structure Steel was chosen over precast con
crete as more economical Two main spans 88 
It long and about four It deep. are fabricated 
sleel plale girders And three smaller spans. 26 

ft long are rolled shapes Between glfder 
spans rolled SCCltons or purllns serve as floor 
beams 

The proJecl manager Dan Socket explains 
that while the facade did not perform a slrucluf 
al function. It did Inlluence structural deSign 
Because 01 the panels our deSign crllena de· 

manded limited dellectlon Too much deflection 
'NOUld cause the panels to Cf ack We had to 
creale a structural member With the secllon 
properties With the required strength and sllff 
ness He further Indicated these constraints 
dictated the depth of the beam and that regula! 
rolled steel shapes are not strong or stili 
enough Therefore. labtlcaled pia Ie girders 
were deSigned 10 accommodate Its span and 
loading conditions The overpass runs from the 
new dormitory's second lloor to a stair lower 
and elevator paVIlion which IS also tt steel 
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structure bUIlt on b~ock·beanng walls -on the I 
Philadelphia side 

A Busy Night. 
City Avenut IS a buSY slate highway so 10 erect 
two 2O-lon main sections Ihould have been 1m· 
possible during daytime hours Tnere was no 
alternative but 10 work by night PennDOT 
granted the un vers IY a peHTlI\ loclose tr.e state 
highway for the ...vork from midnight to 8 a m 
Sunday morn ng As lUCk had ,I they Issued the 
perm II during SI JoSeph s busy commence· 
ment weeKend when traffiC would be even 
more congested 

We had to 'NOr", fast 10 keep traffiC delays to 
a mn!mum so ai, Ihe structura' steel had 10 be 
erected that morning Socket said Com
mencement was an added time constraint Since 
ceremonies were to begin only two hourS afler 
City Avenue reopened 

Workers were nOI out there alone Students 
parents facu ty and a umn senSing the sym· 
boliC Significance 01 the bridge were also on 
hand to witness conStruC.hon One professor 
said I thinK thiS goes a ong ...... ,th the Idea to 
build up the mage 01 the campus Alllhis new 
construction goes a long way toward leU ng 
people know we are changlr.g and should be 
seen as part of a COITlm tmenl 10 prOVide the 
best education we can Part of that IS bricks and 
mortar as well as txx>ks 10 the Ibrary 

Architect 
Sabatino Architects 
Philadelphia Pennsylvania 

Structural Engineer 
ODonnel & Nacl,;arato 
Philadelphia Pennsylvania 

General Contractor 
L F Dr c.OI 

Bala Cynwyd Pennsylvania 

Steel Fabricator Erector 
Samuel Gro"'" & Sons Inc 
Bensalem Penn .ylvanla 

Owner 
St Joseph s University 
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MOVABLE SPAN 

Route 88 Bridge Over 
Point Pleasant Canal 

The new hit bridge on New Jersey Rt 88 over 
I the Point Pleasant Canal replar;ed a nearby 

low-level bascule bridge which had Its piers In 
the canal The tower piers 01 the new hit bridge 
are behind the existing bulkheads of the canal to 
prOVIde unobstructed navtgatlOO for vessels and 
unrestncted flow In the heavily Iidal waterway 

Available structural depth for the lift span was 
limited by a reqUIred 3O-ft vertical clearance (In 
closed poSition) and the need to meet grades of 
local streets on both Sides of Ihe canal A rela 
lively close spacing of sleel girders and a com
posite deSign With a Itghtwelght concrete deck 
were selected as a solulton to the problem 
Plus, the superior safety and riding quality of a 
soltd deck In compartson to open steel grating 
was deemed very Important 

So as not to Inlerfere With navlgahon. the hit 
span was erected In the open position With gl(d· 
ers on temporary supports Contract plans per 
mllted two field splices per girder. bul the con
tractor elected 10 fabncate girders In one piece 
Transporting the 180·fl girders from plant to SIte 
reqUIred careful planning But once on sile. the 
one· piece gtrders enabled speedy erection 
since each unll was picked up by two cranes 
and placed on the temporary supports 

After the deck was poured while the span 
was SIIII on temporary supports -Mltng ropes 
were Instatted. counterweights poured and the 
weight transferred 10 the sheaves 

lowers Counterweights. enclosed In painted 
steel boxes also blend In Two 125-hp motors 
raise the Ilfl span to full open poSition In one 
mtnute Cables and wifing for the machinery are 
rouled to machinery rooms InSide the tower legs 
to further enhance an uncluttered look 

DeSigner Structural Engineer 
Howard Needles Tammen & Bergendoff 

General Contractor 

• 

Designers strived for a crean. uncluttered 
look for the structure. a promtnent local feature 
The 97-ft lowers. which have lew braCing memo 
bers, are made up of 3-ft by 4-ft welded steel 
boxes At the field splices of the tower legs. the 
splice plates are hidden InSide the box section 
With only bolt heads VISible 

Raymond International Builders • 
Steel Fabricator 
Hams Structural Steel Company Inc 

Owner 
The two sels of li lt machinery. one on top 01 

each towcr frame. are totally enclosed In ma 
chlnery houses. which appear Integral With the New Jersey DOT 

MODERN STEEL CONSTRuCTION 



LONG-SPAN 

• Driving Park Avenue Bridge 

• 

• 

The Driving Park Avenue Bridge over the 
Genesee River IS a deck arCh 200 It above 

the fiVer bed Su t as a ma n span 01 the IOUf 
span (80""1- 81 436 96) bridge the steel arch IS a 
two-hinged sold-ribbed type 'WIth a span of 436 
ft and fiSC of 74 h (flse to span ratiO 1 59) The 
bndge caffles three 12·ft travel lanes two 4-ft 
Wide bTKe"wVays and I'MJ 8-fl Sidewalks With the 
fe nlOfeed concrete oeck. supported by a strtnger 
and floor beam system Rolled steel columns 
tranSmit the lOad from the floor beams to the lour 
plate-girder arches on 18·ft centers The parabol· 
IC steel arches are 'MJlded plate girders With 96· 
In deep webs The bridge IS designed for AASH 
TO s HS20-44 loading uSing Working Stress 
Method All structural steel conforms to ASTM 
A588 weathering steel (unpainted) 

Allhough vanous structural alternates were 
conSidered dutlng the preliminary studies It 
was concluded the steel arch and the slant
legged rigid-frame structures were the most 
feasible choices Conventlona! prestressec 
concrete and composite steel type construc
tion. requiring a 200-11 high pier In the nver were 
ruled oul 

Steel box girders for the t'NO alternate schemes 
also were conSidered Steel box secllOns would 
Involve erection of heavy members. further com· 
dUring fabrication Steel box SectionS would In
volve erechon of heavy members further com· 
ptlcallng the erection procedures presented by 
SIIe conditions al the gorge However the 
placement of four plate-girder arches at 18-ft 
centers mace the fabrication erection and fu
ture maintenance much easier compared to t'WO 
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box-section arches The whole syslem IS more 
stable and redundant as compared to the non· 
redundant. two-arch system 

Where the approach spans demonstrate the 
smooth mixture of concrete substructure 10 
sleel superstructure. the main span expresses 
the besl qualities of openness USing a redun· 
dant number of stender steel arches, the polen· 
tlal qualities of structural steel are very wei 
demonstrated USing lew supporting elements 
and responding to the demand for openness 
the arch structure serves as a frame for the 
waterfall when viewed from the park The pier 
profiles. adequate for a pleaSing look convey 
an arch effect The span-tO-flse rabo of the 
parabolic arCh emphaSizes the deSigner's effort 
to mold economy and esthetiCS 

Steel was erected by cantdevenng from each 
skewback while anchoflng 10 the abutments 
Three hundred fifty-ton finger cranes With a 
280-lt reach were very adequately utilized Pro 
VISion was made at the skewbacks for adJust
ments dunng erection thus ellffilnatlng any 
problem for the clOSing center segment 

DeSigner Structural Engineer Owner 
New York Slate DOT 
General Contractor 
F L Clffilnel Construction Co 

PRODUCI'IVITY·PROFITABILJ1Y? 
II's All He~ /" Black and While 

• STRESS Pius 

• 

• Reinrorced Concrete 
Detailing and Scheduling 
(RCOS) 

crYILSOfT hu been an 
Industry ~der ,incc 
1976 in proooiding high 
quality dC5ign and 
analysia; mftware ror the 
professional engineer. 

Call Wi and find out wby 
OYer 7lXJJ of your (ellow 
engineers have put lheir 
lrusl in crYILSOfT 
products. 



MOVABLE-SPAN 

Rehoboth Avenue Bridge 
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Window W all / Curtain Wall Moc;kup Testing 

WilshlTe/Westwood, Los Angeles 
Granlt~ and Alumlnum /Glau Window Wall Mockup read, 
1m DynamIC Wat:er InfiltrlUlon Tesr. 

S:\IITII - E:\IEn .... {'O:\IPA~"" 
Thco Full ~lI~C' I~ iOIl"~ lAh:n-dlor.. EJI!JNUh<J IQ04 

781 East Washington Blvd., Los Angd es, California 90021 
2 \3/ 749-3411 • Fax 2131746-7228 

• Testing Facility is 45p 

foot high by 70-foot long: 
300 ps( loading capacity. 

• Per ASTM and AAMA 
Speci fications. 

• Computer aided data 
acquisition with instant 
deflection readings +/
.001 inch. 

• Dynamic Tests using 
2000 HP Aircraft Engine 
w / 13.5 foot propeller. 

",., sa·mll"", Rehoboth Avenue Brodge open 
I to !falllC on August 1. 1986 was constructed 

as a replacement 10 an eXIsting Single-leal bas
cule bndge The new structure IS a SIngle-leal 
Simple trunmon-type bascule bndge whIch car
ries Rehoboth Avenue over the Lewes and Reho
both Canal In RehOboth Beach. Sussex Cc Del 
The Importance of Ihe crOSSing to this heavily 
beach-onented community reqUired prOVISion for 
a temporary bndge dunng demolitlOf1 and recon 
structlon Since the new bndge IS on the same 
ahgnment as the existing one 

The bascule span provides SO-It horizontal 
clearance With 16-1\ vertical cleafance (span 
ctosec) and 35·ft vertoeal clearance (span open) 
The deck 66-lt Wide carries two 12-ft uafflc 
lanes t'NO 13-ft shoulders and two 6 It-8 In 
Sidewalks. each With a 4 ft-6ln high pedestrian 
trafftc ral! The roadway IS open steel grating the 
Sidewalk IS sltffened steel plale oyerLa d W th ep
oxy grit 

The bascule span has two "vYelded steel bas
cule girders spaced 47 fI-ID In whICh support a 
stnnger and !loor·beam superstructure The 
counterweight IS a steel box filled With concrete 
framed between the girders Each girder IS sup
porled on a Simple Irunnoo beaTing on a pair 01 
welded· steel box trunnlOO lowers The forward 
part of the bascule leal IS sltffened by floor beams 
spanning the two bascule glfders and a lateral 
braCing system which IlcS the girders together at 

• 

the top and OOllom flanges The presence 01 the • 
trunnion towers al the lall end Interferes With the 
use 01 a braCing system between the bascule 
girders To prOVide lateral stiffness the bascule 
girders are made up 01 box sectIOnS al the la I 
end Accordingly each bascule girder IS com
pnsed of a Single web and flanges In the toe sec-
too. With double web and flanges fore and aft of 
the lrunnoo thiS Innovative uanStlooat SHlQle-
web girder box girder delal' was granted a 1988 
Award 'Of the Advancement 01 Arc Welding De-
s.gn. Englneenng and Fabrtcatoo by the James 
F Luron Arc Welding Foundation 

Designer/Structural Engineer 
Hardesty & Hanovcr Engineers 

General Contractor 
A&F C Wagman Inc 
Steel Fabricator 
Hams SVUC1U1al S1eel Company. Inc 
Steel Erector 
Ccrnell & Company tnc 
Owner 
Delaware DOT Dlv 01 Highways 
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MEDIUM-SPAN, HIGH-CLEARANCE 

• Cochrane Bridge 

The new Cochrane Bridge In Morgan HilL 
Santa Clara County IS In a mountainous area 

across Coyote Creek and reservOir The road
way serves as the only public access to an ISO· 
taled area of a few ranches a county park and a 
state park For 37 years the prevIous bndge 
had undergone progressive distortion from be· 
In9 on the margin 01 the Calaveras Faull as well 
as from reservOir waler fluctuations which 
caused landslides 

The new structure IS a single· span. 300-11 
long steel truss bndge sel 90 It above the 
stream bed on cellular abutments The steel 
truss structure IS the type and weight to best 
withstand seismiC-loading conditions Also 
transportation and erection of the smaller truss 
members could be achieved at this mountain
ous location with jess difficulty than with a tradl 
tiona! plate·glrder structure The steel truss 
bridge was chosen over the traditional welded
plate glrder·type bndge because of Its small 
depth from the roadway to the bottom truss 
chord as compared to tpe large depth of Ihe 
composite, welded-plate girder deSign This 
deplh advantage permits use of eXiSting road
way without uSing approach roadway 'IUS which 
would have aggravated slope stability condl
lions 

Unique features are the bndge 10undallOns 
deSigned to resist earthquake forces of 7 5 

• 
(Richter scale) and reservOir earth slope and 
creep movements The north abutment was 
constructed on coherent rock and has an earth-
quake restrainer attached to the rock capable 
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01 resisting 1 5 million lbs of earthquake force 
It will also allow rotation of the truss about the 
earthquake restrainer to prOVide lor the antlCI· 
pated movements of the south abutment The 
steel· truss bearing supports and the south 
abutment ItS deSign based on Information 
gathered from monitoring the prevIous bridge 
allow live feet of movement In the west and 
north dlrecliOns with an anticipated ver!tcaJ 
movement of one fOOl The south abutment 
slope has been deSigned with hOrizontal drains 
to remove ground water from the reservOir 
slope Rock slope protection with a buttress 
rock toe was constructed at the south abutment 
to Improve stability 01 Its slope 

The truss deSign uses hlgh-stret1gth A588 
structural (weathenng) sleel resulMg In a slg 
nlkant weight reducllon, corrOSion protection 
and savings In future painting All truss memo 
bers are welded steel-plate sections To e/rml· 
nate the need for flit plates a constant depth of 
t6 In was maintained throughout The depth of 
the floor beams vary to accommOdate a two 
percent deck cross· slope AU field conneC\lons 
are A325 high-strength bolts 

Designer Structural Engineer 
Taber Consultants and 
Wendell F Pond Bndge DeSign 
General Contractor 
Raisch Structures 
Owner 
Santa Clara County 

p-----------., 
• Structural Engineering 
• Software For Your IBM 
• Personal Computer or 
• Compatible ... 

• 
• 
• • • 
• Structural Analvsis,ID!~siE!n 
1 Frameffruss/Continuous Beam Analysis 
1 (Includes Shearwall Frame Interaction) 
• ................................................... $435 .00 . 
• Load Analysis Program ................ $275 .00 . 

MOV ing Load AnalysIs " .............. $450.00 
• Conerele Beam Design ................ $ 175 .00 . 
• PCSAP (3·0 Frame (Truss) .......... $200.00 . 
• Re.aining Wall ........ ....... ...... ....... .. $275 .00 . 
• Conere.e Spread Foo.ing .............. $250.00 . 

Pile Group .................................... S 150.00 
• Shear Wall .................................... $275 .00 . 

: ENGINEERING SOFTWARE: 
• SERVICES, INC. • 
1 978 Douglas Avenue. SUI Ie t ().S 

1 AhaOlonte Spnngs. R onda 327 14 
Call Our HOllinp 1*800*2S7*8087 

1 FlOrida Residems 30.5-S62-7755 

• 
• 
• ._---------_ .. 

IT IS FUN TO 

DESIGN STEEL 
CONNECTIONS 

USING 

DESCON 

I 
AN EASY TO USE SOFTWARE PACKAGE 

FOR YOUR PC 

25 TYPES OF BEAM TO COlUMN 
CONNECTIONS, BEAM SPLICES AND 

I 

BEAM TO GIRDER CONNECTIONS 

MOMENT CONNECTIONS 
SHEAR CONNECTIONS 
BOLTED AND WELDED 

EXTENSIVE DATA BASE OF SHAPES, 
MATERIAL PROPERTIES AND 

SPECIFICATION REQUIREMENTS 
INCLUDED 

FOR INFORMATION CALL OR WRITE TO: 

OMN1TECH ASSOC1ATES 
P.O. BOX 7581 

BERKaEV. CA ~707 
(415) 528-8328 
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MEDIUM-SPAN, LOW-CLEARANCE 

San Francisco River Bridge 

The San FrancIsco River Bridge Alma N M 
IS a single lane Simple span sleel-plale 

girder structure 212 It long with a cast In-place 
deck 14-ft curb·to curb wide Abutments arc 

cast In-place concrete on sprcao footings par 
Mlly cast In rock AU structural steel IS hlgh
strenqth low alloy corrOSion resistant steel 
(wcathcpng steel) 
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QUICK, 
ONE-SIDED 

., 
I 
I 
I 
I 

GRATING FASTENING 
WITH THE GRATE-FAST 
SYSTEM. • Instalation by one man wrth a 

wrench wOfkng one-SKie . • StlXdy. 
fits most standard bar grating. 
• Fns n your hand . • tt IS seo.xe. 
adJUStable, removable and 
reIocatabie . • No welding, no 
drilhng, no scaffolding necessary. 

Wellesley Hills, MA 02181 
617·235-6734 
800-327-6719 

STRUCT·FAST INC. ~ 
20 Walnut St., Suite 101 

-

The San FranCISCO River here drains an area 
01 1 546 square miles DeSign !Iow for Q 1 00 IS 

estimated al 114 000 cu It per second flOw 
velOCity at 24 It per second The eXisting cross· 
In9 Of thiS erratic flvcr was a low-waler concrete 
ford about a half mile upstream It was de
stroyed on several occasions and not accessI
ble for many weeks of the year The site chosen 
for Ihe bridge was a vertical-wailed canyon 170 

• 

It Wide 25 ft deep Scour In the sandy stream • 
bed was estimated al 15 It The fiver carfles 
large debriS dUfing flood conditions 

The owner was concerned with the location of 
any plors In the channel because of the prob
lems 01 debriS scour and magMude and veloc
Ity of llood flows The same concerns were ex
pressed on the use of lalseworK In the channel 
for a cast-In place concrele structure With 
these concerns In mind the deSigner proposed 
a simple span steet plate-girder slruclure The 
single-lane bridge mandated a two-girder sys
tem Economic conSiderations resulted In a Ion 
glludlnally ::.tlffened web a cross-trame spac 
Ing of 23 ft and the elimlnallon of wInd braCing 
Bolted splices were prOVided at the 1 -4 and 3 4 
pOints of the span to facilitate transportation 
and erechon An girder flanges and webs were 
conSidered fracture-critical members lor thiS 
non-redundant structure and were fabricated 
and Inspected accordingly 

The San FranCISco River Bridge IS the longest 
simple-span steel-girder bridge In New Mexl· 
co The bridge prOVides access to the Gila Na
Ilonal Forest In New MeXICO and Arizona lor fuel 
wood gathering recreation grazing and fire 
control The bridge IS a minimal-maintenance 
all-weather croSSing of a large errallC fiver 
and IS expected to serve the pubhC for many 
years 10 come 

Des'gner Struclural Engineer 
FHWA Western Bridge DIVISion 

General Contractor Sleel Ereclor 
A S Horner, Inc • 
Sleel Fabricalor 
Egger Steel Company 
Owner 
USDA Forest Service 
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SPECIAL PURPOSE-PEDESTRIAN 

Young Quinlan Skyway 
The record· level pedestrian walKing com 

mlssloned by The 61 4 Company IS aoothec 
hnk In the expanding skyway system of down 
lown Minneapolis linking the Young QUinlan 
Building to the Medical Arts Building and 10 the 
Minneapolis Skyway system the bndge IS a 
celebration of Its crosSing Harkening back to 
the archetypal pedestnan bridges of Venice 
the 80-ft long skyway seizes the opportunity to 
c reate and express a dynamiC VI sua' space 
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The skyway not only links two bUildings but 
also actively engages them The Bridge rests 
on buflrcsses of honed and rusticated lime· 
stone which form portals Inlo the street ·level 
lloors At these portals the steel arch expression 
01 the bridge merges With . and gracefully 
emerges Irom. the slone bUilding's bases 

Skyways In MInneapolis become h!ghly V'S" 
ble landmarks because the system reqUires 
them to play very act,ve roles In the publiC do, 
main ThiS bfldge acknowledges liS POSitIon In 
the city by creating a porlal announcing the 
Nicollet Man reta I street and by enhanCIng the 
sympatheltc resonance between two Important 
h,stoncal bUildings 

The SImply supported steel beams hterally 
tlnk the richness of the Uahan Renaissance 
palazzo 01 the Young QUinlan BUildIng WIth 
the perpendicular GothiC 01 the MedIcal Ar ts 
faCIlity 

Designer Structural Engineer 
Ellerbe 
General Contractor 
PeL Minneapolis 
Owner 
The 614 Company 

STRUCTURAL DESIGN 
USI G 

LOTUS 1-2-3® + ENERCALC'" 

Usc: LOTUS I 2·J · ~ )our pcNJnaJ '>I.ntCtural de\ lgncr 't our SNS, 
26 ~rwn " lIbrary " suppho design & !lNly§l ~ m MttJ. umber, 
retammg ",all§. conc~li: , masonry and can perform ltll'\Ktural 

anal),' llt 
~",ard mml.mg engtnttr'l ""II ~"hu thlltsof",,~ I' RLOL IRED 
MAT I RIAL In today') COl'llpelall\ C: dcs l~n oHicc . and our niluon", tdc 
u!oC'r\ arc: a .... a'13blc a~ mlpatllal rt:fC:rt:ncc:~ RCCC:l\t our brochurt: Of 

dc"K"Nr~t ,on pac: l.agcs by contacting 

301 Vw Oporto 207 
Newport Such , CA. 92.66) • 714--n ).(I295 
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SAVE TIME AND MONEY 
CALCULATE CONNECTIONS 
with CONNECTe 

version 3.0 
Software and Data Base 

for IBM PCs and Compatibles 
Proven, easy-to-use, moderate price 

DETAllERS, STRUCTURAL ENGINEERS 
design, doeumen~ check: 

Framed Beam Connections 
Seated Beam Connections 

Eccentric Connections 
Connections in Tension 

Moment Connections 
Hip and Valley Details 

Oolique bracing with Setbacks 
Web Stiffeners 
Triangulation 

and more. 
Print a hard copy of calculations 

and/or save on disk. 

Demo package lIYenebie @ $12-50, 

Write or call today: 
H ... Technical Services 

2389 Mill Grove Road 
Pittsburgh, PA 15241 

(412) 831-2010 or (412) 833-7525 

The Best Selling 
Civil/ Structural Program 

Since 1987 

ANALYSIS II 

20 3D Fnf'r'l(' Truss Pine Shc!" 
SUlK PDelt;a DynamIC RSA An;aJ)'SI~ 
Caploble of 1000 's of toinu;IInd 100', o f ~d cases 
Imer.ilctr.e geometry. deflection. mode shape, plou 
Intencu>Ie sheu and moment d~gnltn plots 
AISC Library Included 

IIDESIGN II 
• Inler-let'¥(' gnphlc menu driven desl," 
• Continuous beJm. sectIOn ~rttes, f~qu('ncy 

ukolatlons 
• AISC code check ilnd SIm, 
• ACI column, bc!am. foollna deSlI" 
• [kSlI" deLlllls un be oulpYt to AUTOCAD 
• ElCCell~t III report presenLlUOns 

II GUARANTEE II 

MS'TRUOl lS wpenor In produ<':UVllY ilnd ~ 
It has t'Xlrt'mt!ly Ilelubie 1fl9U1 outP'l1 options and 
supf)Of"1s ~t PC XT AT PS2 IurdWJrt' 

"JOIN THE WINNING TEAM" 
Ask for a brochure tOday. 
t«1'''' P.O. Box 7316 
, . ::;,', ,',,. Fremont, CA 945]6-7]26 
,., .•• : (415) 795-0509 

SHORT-SPAN, RECONSTRUCTED 

Clark Avenue Ramp • 

The Clark Avenue Ramp a recently comple! 
I ed three·jane laclhty proVides access to the 

Industrial flats from the west bank of the Cuya 
hoga River Valley Its removal was a loss of a 
major valley crOSSing and direct access to an 
Important Industrial area The ramp IS a 976-11 
long sleet vladuct- type structure and a me 
chan cally stabilized embankment (reinforced 
earth) about 130 ft long The roadway prOViding 
lor one lane of trail Ie each way plus a climbing 
lane lor slow-mOVing vehicles. has a lotal Width 
between dellector type barners of 40 It 

The viaduct structure has a continuous rolled 
steel beam superstructure 01 nine 80-ft spans 
a!lernahng with eight 32-11 spans End-welded 
steel stud shear connectors ensure the rein· 
forced concrete deck acts compositely With the 
SIX lines 01 steel stflngers spaced 10·ft 0 c The 
superstructure IS supported by a reinforced 
concrete abutment at each end and steel 
lowers al the Intermediate support locations 
The steel towers reduce In heIght ..... Ith the 
change In ramp grade 

Because early complehon 01 thiS project was 
so Imporlant a compaflson study was made of 
steel and concrete towers 10 determine which 
allowed the earliest completion dale Although 
the schedule Indicated It was poSSible to con
struct either alternate In Ihe lime available II 
became obVIOUS the concrete was more depen· 
dent on weather and other uncontrollable con
tingencies and that the advantage was to use 
the steel alternate In addition. the concrete a' 
ternate would weigh at least three tlfl'les as 
much as steel. thereby Imposing more dead 
load on eXisting foundatIons 

The towers are four-legged structures con
nected by longitudinal and transverse struts 
and capped by two transverse gIrders 10 pro· 

Vide seats lor the superstructure beams All . 
tower members are hollow boxes fabricated 
from steel plate WIth a I shop connections ..... etd 
ed The towers were deSigned to maXimize 
shop fabflcatlOfl to monlm ze fIeld connections 
and to faCilitate shipP,ng and erection All f,eld 
connections consisting 01 ,IOln!s al each end of 
the struls and the tops of tower tegs were fIeld 
welded Shop welds were tested select,vely 
(25% minimum) WIt ultrasonic flaw detection 
Fletd welds were 100% tested The box secllons 
were deSigned to be alr-hghtlO eliminate Inter· 
nal corrOSion and reduce maintenance 

Viewed Irom a distance the superstructure of 
the new Clark Avenue Ramp forms a smooth 
curve Irom the west bank of the valley across 
the laps of the lowers to merge wJth the rein· 
forced embankment al the east abutment The 
curve 01 the deck depicts graphically the tunc· 
lion 01 the structure The towers the dominant 
structural elements of the ramp present an ob
VIOUS appearance of strength and stability The 
box sections prOVide smooth. unclullered sur· 
faces to torm a structure pleaSing In appear
ance and easy to maintain And In keeping With 
the urgency 01 the Situation the ramp was fin
IShed on a very stncl schedule and ..... elcomed 
enthUSiastically by both the local Citizenry and 
the commerCial Interests ,n the Iials 

Des'gner 
Stilson & ASSOCiates Inc 
General Contractor 
The HorVitz Company • 
Steel Fabricator Erector 
Conn Fabflcatlng & Englneenng Co 
Owner 
Clly of Cleveland 
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SPECIAL PURPOSE 

• Southwest Interceptor Crossing 

The croSSing of the Cuyahoga River VaHey 
I with the Southwest Interceptor sewer has 

been discussed and analyzed since 1969 Past 
studies Invesltgated vanous aenal structure and 

• 
siphon alternates The crOSSing required tra
verSing both the Cuyahoga River and the Old 
Ohio Canal along a line about 150 ft south of an 
eXisting ConRail bridge An Initial study on pre
Ilffilnary design 01 an aerral croSSing was made 
In 1969 and It Indicated the valley croSSing 
would conSist pnmaflly 01 steel pipe supported 
on pier structures spaced al a maximum of 40 It 
Crossing the fiver and canal, wIth required 
spans from 100 to 330 ft . alternate methods of 
crossIng were conSidered These alternates In 
eluded steel truss arch and cable-stayed gird · 
er structures Based on cost conSiderations. the 
steel truss bndge was selected as the design 
recommendation 

In a 1982 FaCIlities Plan. as In other studies 
companng the aenal structure to a siphon. the 
aenal structure was the recommended basIs 01 
desIgn based on costs related to construction, 
operation and maIntenance. anticIpated con
struction problems. Impact on the Cuyahoga 
River Valley and system reliability On the baSIS 
01 all conSiderations. an aenal structure be
came the most logical solufton to cross the 
Cuyahoga RIver VaUey The profile of the aenal 
structure carrying the gravity sewer IS con
trolled by the reQUired verhcal clearance for 
crossing an eXISllng B & a Railroad track at the 
west Side of the valley and the elevation of the 
lunctlon chamber Inlet at the Southerly 
Wastewater Treatment Plant to the east of the 
crOSSing Along the profile. the Width of the 
Cuyahoga River and Old Ohio Canal determine 
the span lengths at each 01 Ihese crOSSings 

• 
The recommended profile for the aertal struc· 
ture IS based on maintaining adequate deSign 
velOCIties In the gravity sewer. determined to be 
about 0 0032 fVII 

The total length of the valley crossing IS In 

Number 6 I t988 

excess 01 1,100 II With geometrtc constraints 
for hOrizontal and vertical clearance at the rail
road tracks, fiver and the canal Vanous types 
of structures were conSidered to support the 
sewer where It spans the Cuyahoga River 

Steel construCllon has Inherent advantages 
conSidering weight and ease of construe lion for 
superstructures 01 thiS span length EconomiC 
studies for the bfldge types conSidered result· 
ed In the follOWing cost ratios. assuming the 
truss bfldge as unIty 

Steel truss 1 00 
Steel·tled arch 1 25 
Sfeel-plate girder t 08 

Judged on the baSIS of the estimated costs 
the aerJal structure was most advantageous us
Ing 6O·tt self-supporting steel pIpe spans. WIth 
a truss bndge spannIng the Cuyahoga River 

Aestheltc conSIderations also have been ad
dressed Since the tnSI report In 1969. ma~lng It 
apparent the prOject location IS very senSitIve 
The first eXisting bridge IS a combInatIon truss 
and steel girder structure that carnes the pre
VIOUS Big Creek Interceptor The second IS a 
trestle bridge for the ConRail hacks The truss 
structure ultimately selected for the Interceptor 
blends exceedingly well wnh the exishng envI
ronment It has the added advantage of clearly 
delJnealing the advances In truss bndge deSign 
and aestheltcs occurring SInce Ihese earher 
structures were built The tubular steel truss 
members. chosen for their smooth, clean ap
pearance are most advantageous tor deSIgn 
purposes The structure was analyzed as a 
space frame And the bending and torSIonal 
stresses caused by three-dImensional load
Ings. Including the very SIgnifIcant vertical and 
longltudrnal loads of the 114-ln pipe. are as
sumed efflclentry by the tubular framIng mem
bers The SimpliCIty of the framing conneclfons 
enhances the overall appearance and adds to 
the aesthetIC Impact of the bndge 

Designer 
StIlson & ASSOCiates, Inc 

General Contracfor 
The Albert M HIgley Co 
Steel Fabricator 
Commerce Steel, Inc 

Owner 
Northeast OhIO Sewer Dlstrrct 
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SHORT·SPAN 

Gunpowder Falls Bridge 

The eXisting Maryland Route 7 bridge over 
I the Gunpowder River In Gunpowder State 

Park, Md was constructed In 1924 The 120~ft 
reinforced concrete arch with a 24-1t roadway 
was functionally defiCient It had deteriorated 
severely even though It had been rehablhtated 
tn 1972 Since most ollIS main &:ruClural mem
bers wele clacked Of spalhng ihe deciSion was 
to replace lhe structure 

The natural valley seUlng 01 the park. he· 
quented by hikers and waterway lubers. dictat
ed a special structure The deCISion was made 
to duplicate the eXISllng bfldge's waterway 
opening so as to minimize the amouOl of hydro
logic/hydraulic design required by the Mary
land Water Resources Administration This 
shortened considerably the amot rnt of design 
trme required for a reptacement structure 

A number 01 alternates were conSidered 
among them several steel girder options With 
conventional concrete piers. untl' the painted 
steel arch was chosen Although a painted steel 
arch 'NOuld cost more than a conventional steel· 
girder structure, It was decided aesthetics gov· 
erned and the slender lines of the arch In the 
valley presented the Highway Admin strahan 
With a classIc slluallon for thIs type of structure 
The replacement structure has a 124-ft arch 
span (227 It c 10 c beaflngs) With a 32- It road
way (two 12-fllanes and two 4·lt shouldefs) 

The eXisting bridge was removed by explo
sives. which dropped the arch In the waterway 
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In three large secltons after the deck and col · 
umns were removed This minimized the 
amount of In ·stream usc, since Gunpowder 
Falls IS a trout stream and II did minimal dam· 
age Each flng 01 the proposed steel arch was 
constructed on land In two segments and sup 
ported by cranes for spliCing again With limited 
lO-stleam aCllvlty 

To eliminate Impacts to Gunpowder State 
Park II was deCided to bUild the new structure 
In the same localton as the eXisting arch. wllhln 
state·owned rrght·ol-way Because a last com· 
pletron time had been promised local resl 
dents eight months they were content With 
the temporary Inconvenience of some detours 
The speed of fabrrcallon and erection 01 the 
steel arch more than ollset the higher cost 

Close coordination between deSIgn . con· 
structlon and environmental flfms and agencies 
satisfied the needs 01 Ihe highway faCility the 
pubhc and an enwonmental area In all Its 
phases 

DeSigner Owner 
Maryland Slate Highway Administration 
Bureau of 8f1dge DeSign 
Structural Engineer 
EnvlrOdyne EngIneers 
General Contractor 
Cenlral AtlantiC Conrraclors 

STEEL NOTES 

FOR YOUR CALENDAR 

The 1989 NallOnal Steel Construction. 
Conference IS scheduled for June 21-
24 , 1989 at the Opryland Hotel. Nash
ville. Tenn. The Opryland Hotel is a 
popu lar site which also accommo
dates heavy exhibit equipment. Orga
nizers expect 100-125 exhibitors this 
year and over 1.000 Industry profes
Sionals to attend. Special workshop 
sessions are planned to focus on the 
speCifiC Interests of fabricators . con 
sulting engineers and educators. 

The 2nd National Symposium on 
Steel Bridge Construction Will be held 
at The Shoreham Hotel. Washington. 
D.C. Ocl. 19 & 20. 1989 The day-and
a-half program Will offer qua li fied 
speakers presenting current practices 
and future advances In steel bridge 
construction and the co-relation of de
sign techniques With fabrication. de
tailing and erection principles. 

OUT-OF-PRtNT BOOKS 
AVAfLABLE 

Limited amounts of AISC publicationsA 
no longer listed in the AISC Publica-
tions List are now avaifable while the 
supply lasts. 

Simple-span Steel Bridges-Com
posite-beam Design charts (Tll0) is a 
design aid that permits the direct selec
tion of the most economical combina
tion of rolled beam and coverplate 
acting compositely with a concrete slab 
as a component of a simple-span 
bridge to support HS20 highway 
loading. Separate sets of design charts 
are provided for 36 ksi and 50 ksi 
steels. The charts conform t6 the pro
visions of the 1973 AASHTO specifica
tions. The book, produced in 1969, 176 
pp., costs $12 (no discount). 

To order any of the books listed 
above, send check , money order or 
Visa/MasterCard information (state 
type of card , number and expiration 
date) to AISC Publications Dept. , PO. 
Box 806276, Chicago, III. 60680-4124. 

• 
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KEEP TRACK OF YOUR BUCKS 
. -WITH BUCKTRAK 

+ 
AISC Markeltng Inc was formed In 

1986 by Ihe slruclural sleel Industry 
Its goal IS to assist engineers contractors 
construction managers. architects and 
others In prepartng proposals which reo 
present optimum deSigns lor steel framing 
for bUildings and bridges Now In liS thtrd 
year sponsored by the American Instl
lute at Sleel Conslructlon Belhlehem 
Steel Corporation and the Unlled Stales 

• Steel D,v,s,on of USX Corporation AISC 
Marketing maintains a headquarters eng I 
neenng staff and a national network of re
gIOnal eng meers to brtng Information 
about cost-ellicient structural steel fram
Ing tor bUildings and bridges to Ihetr target 
audiences 

Simply by contacllng the local AISC 
Marketing regional engineer. consulting 
engineers. DOT olliciais. contractors and 
others who make deCISions on slructural 
systems and materials fOI bUildings or 
bridges can receive AISC Marketing s 
Ideas and recommendations With a Pre
liminary DeSign Study The Study may oller 
a single deSign which represenls a "best" 
deSign Or It might Include a number of 
Ideas to show a range at values Within Ihe 
struclural and functional parameters of Ihe 
prolect All recommend allons are aimed at 
helping the engineer make the best de
sign deCISion 

However. In bUilding deSign, the struc
tural and functional considerations may be 
superseded by more than a ftrSI-cost eval
uation From the developers slandpolnt. 
Income generated by the bUilding IS liS 
only reason for exrstence On the other 

• Side of the ledger IS the problem of cost 
both capital and operallng If lower cost IS 
destred, as rt usually IS, steellramlng con
trtbutes to that end In a variety of ways 

Number 6 f 1988 

The cost 01 a structural steel trame rs 
allecled by three principal factors 

Mill Cost. ObViously the deSigner plans to 
use a minimum amount of steel, However, 
he also recognIZes there may be a practl 
cal limit to weight reduclron The complex
Ity of hiS deSign the fabrication and/or 
erectron complications must be consid
ered Thus. a search lor a minimum weight 
solution may be self-defeallng There IS 
also the problem of the correct application 
at hrgh-strenglh low-alloy steels. which for 
a sllghlly higher price reduce tile tonnage 
of steel requtred 

Fabrication Cost. Inillal diSCUSSions be
tween deSigner and fabncator must In

clude consideration of expenence capac· 
Ity and shop lime The fabricator sells 
man-hours That cost rncludes wages 
overhead and prollt A well-thought-out 
proieci saves alai 01 shop cost 

Erection Cost. Again. the principal factor 
IS time But, here slruclural systems Inter
face dtrectly wllh other systems In the 
burldlng At thiS pornt. the deSigner con
Siders the eflect a steellrame and rts erec
tion sequence has on all other construc
tion costs 

Interesting to note. even though struc
tural steel reqUires careful planning and 
scheduling for the vartOUS steps of materi
alordertng rollrng shop draWing labrlca
tron and erection It rs probably the most 
commonly used struclural matertal when 
time IS the paramount conSideration. The 
great advantage IS the petentlal to make 
changes dUring deSign. fabrication or 
erection sequences With a minimum of In
creased cost 

Added 10 these dtrect construclton 
costs IS an Indirect cost that often means 
the difference between 'go and no go' 
on a prolect SOrTIe years ago, MIT pre
pared a study on the cost 01 bUilding 
projects They based thetr study on the 
analysrs of two areas of costs dtrect con
structron costs. brtcks and morlar and 
non-construcllon costs- -land fees gen
eral administration and the cost of con
struclton money The study concluded 
non-construction costs amounted to 39% 
01 Ihe tala I prOject and time-dependent 
(vartable) costs 16% The largesl of the 
variable costs was construction loan Inter
est whrch amounted to 8 1 % of the total 
prolect cost (In thiS study the loan cost 
was based on a 6% rate) 

According 10 the study. three things al
fect loan Interest costs 1 the length 01 
constructron time 2. the rate of the con
struction loan and 3 the pattern of con
struction spendrng If Ihe expenditure at 
construction monies Including construc
tion Interest IS plotted against time of con
slrucllon Ihe resull IS a caSh-flow curve 
that progresses from the origin. where 
both trme and money are zero upward to 
the pornt wllele IIle burldlng IS complete 
and the construction loan paid off WIth 
permanent finanCing The analYSIS of that 
curve and the faclms defining II can be 
Interesting and helpful to the developer 
Since there are many strategies boll"l he 
and hiS contractor can Invoke to reduce 
those Inlerest costs 

If the cash flow for a parllcular conslruc
lion scheme can be estimated the com
putation of the pOints on that curve IS not 
too complicated However there IS no Sim
ple program avail abe that rs organrzed for 
engineers or conlractors Lack of such a 
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program was highlighted at the t 988 AtSC 
Nallonal Steel Construction Conference 
In his keynote address Walter P Moore of 
Waller P Moore & Associates Houston 
Tex stressed that lime IS money In hiS 
presentation which compared vanous 
structural schemes for the same bUilding 
he made the point that each had a dlsflnct 
and predictable time of construction 
While the cap,tat cost of each system pre 
sented could be estimated he was unabte 
to evaluate the differences In the limes of 
construcllon Several limes he stated '1 
wish we had a computer program that 
takes Into account the time cost of money 
for a prolect 

AISC Marketing now has such a pro· 
gram to fill that wlsh- It IS called BUCK 
TRAK With BUCKTRAK AISC Marketing 
IS able 10 compute the construction Inter 
est cost for a bUilding But keep In mind 
BUCKTRAK IS not an estimating program 
II IS Simply a system for figUring Interest 
cost from Input provided by the contractor 
construction manager or owner 

When uSing BUCKTRAK. three ques
lions must be answered First what are the 
expenditures for Ihe prolect? Second 
when and at what rate Will they be spent? 
Third . what IS Ihe assumed Interest rate lor 
the construction loan? Interestingly for any 
given proJect. BUCKTRAK Will evaluate 
several rates of Interest II the construction 
loan rate can only be estimated Th,s type 
01 program IS not unique. but AISC Market· 
Ing has organized the Input so It IS under
standable and convenient for contractors 
construction managers or owners In com
panng different construction schemes 

ThiS program IS Similar to one the Cana
dian Steel Construcllon Institute Instituted 
with thiS type of Information for contractors 
and engineers In Canada With thelf pro
gram as a starting pOint. AISC Marketing 

crealed thiS verSion 
In thiS Issue of Modern Steel Construc

tion. a tear-out Insert can be completed by 
those who wish to use thiS service Should 
you Wish to use thiS service to determine 
the effect 01 the time and rate of construc
tion expenditures for compeflng sys 
tems follOW these directions 

First, contact your local AISC Markellng 
regional engineer (addresses and lele
phone numbers attached) or call Ronald 
L Flucker 10 del ermine If you have Ihe 
rlghl Intormallon lor the eSllmale. Whal IS 
needed IS a complete conSlructlon sched
ule lor the different segments of the bUild 
Ing along With costs 01 these elements 

Next, make caples 01 the form and 1111 In 
one form for each construcllon scheme 
Slarting With Input Page A complete Ihe 
blanks al the lap 01 Ihe page follOWing 
prolect " 'scheme and total elapsed 

months 10 complellon lor Ihls scheme 
Next enter the low Interest rale assumed 
Ihe high rale assumed and the Increments 
to be sludled Within Ihe range For In
stance II you enler 12 14 and 0 5 lhe 
compuler Will run Ihe study for 120%. 
125%. 130%. 135% and 140% 

ThiS page of Ihe lorm provides a good 
gUideline lor Ihe elemenls and schedule of 
a sleel ·framed bUilding Forty-four aCllvily 
names are shown In the column under 
'delault actlvlly name ' These Will show up 
on the prlnloul unless they are changed 
by entering new acllvlly names In Ihe col
umn under 'revised activity name" There
fore . Ihere can be as many as 44 categor
Ies of actIVIties Input for anyone project If 
Ihe deSigner compares Ihe construcllon of 
a sleel bUilding Wllh one of concrete quote 
a few acllvlty names Will have to be reVised 
for the concrete 

Inpul Page B of Ihe lorm has Ihe corre
sponding 44 acllvilies shown vertically 

AISC MARKETING, INC. REGIONAL ENGINEERS 
Pittsburgh Headquarters Atlanta, GA 
Ronald L Flucke' DaVID A Magee 
Vice President Generat Manager t976 River Forest Dr N E 
437 Grant Street Manetta. GA 30068 1522 
Pittsburgh. PA 15219 404 6429707 
4121394-3700 or 4121394·3705 Atlanta, GA 
Pittsbur~h , PA DWlyht Williams 
Carl Ange off 105 Manning Farms Ct 
119 Jenny Lynn Dnve Dunwoody GA 30356-0685 
AliqUippa PA 15001 404 395·1746 
4127741155 Oa"as, TX 
Providence, RI James A Anders 
Wilham F McEleney One Energy Square, :# 220 
45 Pasture View Lane 4925 Greenville Avenue 
Cranston. Rt 02920-8588 Dallas. TX 75206-4007 
401 1943-5660 214'3690664 
Richmond, VA Chicalj,0' IL 
Herbert W MItis Robert Crooks 
1910 Byrd Avenue 400 N MICh~ Ave 
Richmond . VA 23230-3034 Ch,ca~o tL 11-4185 
8041282-5228 31260·5407 
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and 18 months hOrlzonlally However Ihe 
program allows 36 months of Input so 
Page B must be reused lor construcllon 
periods exceeding 18 months 

There are Iwo ways 10 !Odlcale Ihe 
amounl 10 be expended lor an acllvlty T. 
Simplify data enlry If Ihe expenditure IS 
spent equally over a number of conl1guous 
months under amt enter the tOlal 
amount expended for that activity Then 
underml' enter the number 01 Ihe first 
month 01 expendllures and under #m" 
the number of monlhs It Will take to spend 
II Enlerlng '150 2 3" means thai 
$150000 Will be spenl on thai activity In 
equal Increments lor 3 months $50 000 
month slartlng In Ihe 2nd month If how-
ever the amounts to be spent on an activ-
Ity are non-contiguous or unequal varying 
from month to month enter the amount to 
be spenl under each monlh 

That IS all It lakes I It IS JUSI Ihat Simple 
The completed form can be mailed or 
Faxed 412 '3943710 10 AISC Marketing In 
Pittsburgh Your dala Will be Inputted 
and Within a day the answers wltl be on 
Ihelr way back to you 

It should be noted IhlS IS a computa 
tiona I serVice only AISC Marketing does 
not prOVide construCtion cost estimates 
although Ihe regional engineers Will help 
contractors. construction managers and 
engineers develop realistiC cost estimates 
for Ihe activities associated Wllh a sleel-. 
frame These Inc tude such Items as fabrl 
callan . erecllon deck fife proteCllon 1111 
elc Also a Preliminary DeSign Siudy can 
be requesled 10 help develop the mosl 
cosl-effectlve SlruClural steel Irame The 
sludy also pinpoints other Importanl can· 
structlon Informalton such as foundation 
loads and where a steel frame may lead to 
other economies 0 

Columbus, OH 
William D Liddy 
1241 McKinley Ave 
Columbus. OH 43222-1198 
614'274-3151 or 312670·5423 

SI. Louis, MO 
Douglas A Fisher 
15943 Chamfers Farm Road 
Chesterl,eld MO 63006-4187 
314532-9008 

Los Aweles, CA 
James Marsh 
9420 Telstar Ave 
Et Monte CA 91731 ·2906 
818444-4519 

San FranCiSCO, CA • Rudotph Hofer 
43 Ouall Court. N206 
Watnut Creek. CA 94596-5546 
4151932-0909 
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- AISC Marketinq. Inc. - BUCKTRAK: ProJect Cash Flow Analysls lnput page A 

*project: ·scheme: 
·total elapsed months to coapletlon: 
·values 1.n K$ 

*no.l0al , lnterest rates per annum: low2 high= ___ inC2 

a_I<---------default actlvity nama--------> lat I <---------revised activlty name--------) I 
---)indirect 
01 LAND 01 
02 PROFESSIONAL FEES 02 
03 TAXES 03 
04 PERMITS 04 
05 Mrse 05 
---) overhead 
06 STAFF ON SITE 06 
07 SITE FACILITIES 07 
08 HEAT , PROTECTION 08 
09 HEAD OFFICE 09 
10 MIse 10 
---)substructure 
11 SITE PREPARATION 11 
12 BULK EXCAVATION/ CORE 12 
13 BULK EXCAVATION/REMAINDER 13 
14 CORE FOUNDATION 14 
15 CORE/FOUNDATION TO GRADE 15 
16 COLUMN FOOTINGS 16 
17 WALL FOOTINGS 17 
18 STRUCTURAL STEEL/ FOUNDATION TO GRADE 18 
19 SLAB ON GRADE 19 
20 BASEM.ENT WALLS 20 
21 GROUND FLOOR STRUCTURE 21 
22 PARKING' CONCOURSE FLOORS 22 
23 MISC 23 
---)superstructure 
24 CORE/GRADE TO ROOF 
25 STRUCTRUAL STEEL/ GRADE TO ROOF 
26 STEEL DECK , CONCRETE 
27 SPRAYED FIRE PROTECTION 
28 EXTERIOR CLADDING 
29 INTERIOR PARTITIONS , DOORS 
30 FINISHES 
31 MILLWORK ~ EQUIPMENT 
32 PLUMBING ~ DRAINS 
33 HVAC 
34 SPRINKLERS 
35 ELECTRICAL POWER' LIGHT S 
36 COMMUNICATIONS , ALARM.S 
37 ELEVATORS , STAIRS 
38 MISC 
---)general 
39 PAVING , LANDSCAPING 
40 DESIGN CONTINGENCIES 
41 POST CONSTRUCTION CONTINGENCIES 
42 DEMOLITION , EXCAVATION 
43 ROOFING 
44 MISC 

24 
25 
26 
27 
28 
2. 
30 
31 
32 
33 
34 
35 
36 
37 
38 

3. 
40 
41 
42 
43 
4. 

input instruct~ons: 
~=====~.=3=== •• ====~_=._Z=_3=_==_==_.=_. 
·Flll out at least two sh.ets, one for 
concrete and one for steel. For 
concrete, activities (ail 18,25,26, , 
27 must b. renamed. In general, all 
a. can be renamed and the default 
names are to serve as a user checklist. 
To have a blank a. name, enter "blank". 

·page A: 
*max months = 36 
*it only one interest rate, enter 

as low value 
*inc = increment between high and low 

·page B: 
*for an activity, enter cost by month 

and/or as a lump sum (amt) 
*for lump sum: 

ml = month ~l of cost 
1m : ~ months of cost 

*If months over 18 are needed, use 
third page and clrcle month "19" 
on that she.t 



• • • - AISC M5rk.t~n9. Inc. - BUCKTRAK: ProJect Cash Flow Analysls input page B 

*values in K$ 

I <-------------------------------------------elapsed aonths--------------------------------------------____ >1 
1--19-1--20-1--21-1--22-1--23- 1--24-1--25- 1--26- 1--27- 1--28- 1--29- 1--30-1--31-1--32-1--33-1--34-1--35-1--36-1 

.1 1--•• t-la111. 1--01-1--02-1--03-1--04-1--05- 1--06-1--07-1--08- 1--09-1--10- 1--11- 1--12-1--13- 1--14-1--15-1--16-1--17-1--18-1 

-I::::ol-I--02-I==o3=I--04-1--05-I==oi=I=o7=I--0'-I--09-I=ro=I=IT=1=iT-"1=IT=1=:n-=1==I5=1==l6=1=rr::1==rr=1 
1--19-1--20-1--21-1--22-1--23-1--24- 1--25-1--26-1--27-1--2'-1--29-1--30-1--31-1--32-1 --33- 1--34-1 --35-1--36-1 



Plated Decks-Plain or perforated 
Most complete line of deck products 
in 5/8" to 7Y{' depths 
OUR SERVICE WILL SAVE YOU TIME. MONEY 
Epic has these profiles available for shipment 
on an ASAP, Basis! 

Your order will be processed in One Week 
in most cases , Ask about our ASAP. Service, 
Call (412) 351-3913 today for price and 

• delivery information and for product advice 
on all types of Form Decks, Composite 
Deck~, Long-Span a nd Roof Decks, 

Manufacturing Plants: 
• Pittsburgh, Po, 
• Chicago, III. 
• Lakeland, Flo, 

Dealer Inquiries Invited 

E 
MI: A. " 
Eleven Talbot Avenue, Rankin, PA 15104 

PHONE: 412/351-3913 
TVVX : 710-664-4424 

EPICMETAL BRDK 



You need one of these before you build ... 

and one of these before you design. 

Designing a building is obviously more com
plicated than using a spud wrench . That's why 
the First Edition of Load and Resistance Factor 
Design Manual of Steel Construction belongs in 
your library. 

accepted by model and city building codes, it 
offers you an alternative to traditional design 
mcthods. 

It blends f;lmiliar, established basics with the 
most up-to-date advances in steel design. Already 

Why not discover the advantages of Load 
and Resistance Factor Design for yourself? 
Order this valuable design tool today! 

~------------------------------ -- ---, 

Order your copy today! 
Mail to : American Institute of Steel Construction·Dcpt. 8 

P.O. Box 45118, Chicago, I L 60680·4588 
I cndm c __ fo , __ copie"! o f Ihe Fi rM Edition o f Load and Rc ... btancc Faclo r 
Oc~ign M:mu:tl o f !>Icd COll1'l truc tio n a( 5; 6 .00 each. 
Name & Titk _______________________ _ 
Comp:lny ________________________ _ 
Addrcs~ _________________________ _ 

Cit y, ____________ ,St:uc, ______ Zi p _____ _ 

PIC':I:'C cnclo .. c rcllliu;IIlCt: No CO. I): !'>, In New ' h rk . Califo rni:1 :lI1U ll iinoh add sak!'o 
lax ~hippi nf.! chal).:c" prcp:lid in the: 11 . ~ . O n ,hiplllCIlI!'o oul3idc till.' 1I . ~ .. :ldd 10% o f 
IOlal purc.:h:I"JC fo r pO,>lagc and handlin~ . Vi":1 and Ma .. (cn.';ml :u.:n 'pted 
<' hargt.' Ill) e nd no . IExp . __ _ 

AMERICAN INSTITUTE 
OF STEEL CONSTRUCTION, INC. 

• 

• 

• 


