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Standing Seam 
Roofing System 
A quick erecting standing seam 
roofing system with superior 
weather-tightness features. 

• Provides a fully floating roof 
to accommodate expansion 
and contraction. 

• Easy to install: 
No seaming tools, No battens, 
Snaps into place. 

• Solution for nationwide climactic conditions. 
• Minimal exposed fasteners penetrate the 

building envelope. 
• Excellent loading characteristics. 
• Carries UL 90 classification. 
• Available in long lengths (up to 60 ft.). 
• Contains factory applied sealant. 
• Suitable for new construction. 
• Adds value to retrofit structures. 
• Works at low slopes (min. '/. in 12). 
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Soda ... designs your 
, least-weight steel structure 

fast ... and automatically 

, 

I 

Finally, a practical structural 
engineering software package 

that not only analyses but 
automatically designs a least

weight (optimal) steel 
structure. 

SODA represents the perfect 
blending of state of the art 
structural engineering and 

modern optimization research. 
SODA is a truly practical steel 

design optimization package 
that pernlits the designer to con

centrate on engineering instead of routine calcu
lations, thereby reducing design time and costs. 

• Design codes supported: 
- AISC WSD 1978 Specification 
- AlSC LRFD 
- Canadian CAN3 - S16.1 - M84 Limil Stales Design 

• Microsoft' Windows environmenl 
• Mouse or keyboard inleraclion 
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Inpul and ediling 
is quick and easy. 

-'-
-~ ,. . . - . 

User interface is 
accomplished with mouse 

and drop down menus. 

SODA automatically and 
completely designs a least
weight planar steel frame or 
truss from section databases in 
complete conformance with 
design code requirements. The 
design by SODA i~ complete, 
constructable and ready to 
implement. There is no need 
to re-analyse and re-size as is 
the case with other steel design 
programs. The software 
designs not only member by 
member, but by considering 

the entire structure as a system. The design 
satisfies both strength and deflection requirements. 

• Members selected from AlSC or CISC database or from 
user's custom data base 

• Comprehensive yel concise user's manual 
• 30 day evaluation period, refund if nOI satisfied 
• Runs on IBM PC XT/AT or compalible 
• Minimum 512 KB and hard disk required 
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Graphics displays are 
access.ible at any lime. 

The opllmal dc"gn i, 
prcsenlcd In a logical 
and concise manner. 

To gel more information on SODA and 10 receive your free demonslralion diskelle: 

CALL TOLL FREE (in contlnenlal U.S.) 
1-8oo-265-Z766 
or COLLECT (519) 885-2450 

or WRITE 
WATERLOO ENGINEERING SOFfWARE 
A Member of the NEXA Group 

Park Avenue Atrium 
2"Yl Park Ave .. Suite 2143 
New York. NY 10017 

180 Columbia Sireet Wesl 
Waterloo. Ontario 
Canada N2L 3L3 
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If an $1,800 base price seems too tow for adVanced 
flMe element analysIs and design software, you can 
always spend ten times more on a competitive pro· 
gram But look what you 'll be missing 
& The world 's most powertul and versatile 2-0 and 

3·0 desktop flMe element analYSIS system 
& Graphics capabilities only available In far more 

expensIve programs 
& SEDIT A state·of·the·art. Interactive and menu· 

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

& Plus the ability to add, for $t ,OOO more, either 
concrete or steel deSign capabilities Including 
AlSC's latest Load ReSistance Factor Design 
ILRFDI Code 

,----< ••••• ' •• ••••••• •• _ •• __ . _-
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AMERICAN COMPUTERS & ENGINEERS 
11726 San VIcente Blvd., SuIte 212, 

los Angeles, CA 900<9 
Tel (213) 820-8998 Telex, 493-0363 N:;£ " 

A GRAPHIC 
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Taken as a whole, SCADA represents the finest 
Integrated design and analYSIS software available 
today SCADA~ Integrated modular configuration 
makes It the only program that can grow WithOut any 
change to ItS architecture, Add lIat·slab or shear· wall 
design - even buckling and nonlinear capabilities 
Whether you're a big orgamzatlon deSigning some of 
today's largest structures. or a smaller form With slm· 
pier reQuorements, you'll find SCAllA adapts easily to 
the projects at hand 

SCADA IS available exclUSIVely through American 
Computers & Engineers, For a brochure detailing the 
full scope of ItS capabilities, simply contact us at the I 
address below And prove to yourself that a powertul 
engineering program needn't come With an over, 
powering price, 
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Geometric Data Flow's ~~ 
Feature List 

SIMPLE INPUT • Automatically generates user-defined 
piling or staging report for sequencing 
fabrication and shipping' . ...... 
Automatically generates ail mil iii I o. r.d.er for 
most economical lengths .• 

• 
• 
• 

• 
• 
• 
• 

Uses grid p/anesilllf.rollllm. d.eisi.glln.in.s.te.ad of 
absolute X, Y, Z .• 
Allows multiPI,e~~mlle.m .. be.r~illnilPuiltllwith a 
single comma,!)d. 
Virtually eliminates trigonometry 
CaICulation. s. ffliolllr IIIs.ke. w. e. d. alllnd. s.loiP .. in.g 
members. 
Global assignment of conline. c. t.io.n.sil, ails 
opposed to point by point.lI 

P.roduces OPPQ .. S. it.e. hiia.niidi siiitriuilctiiu.reiis with 
minimal effort . .:! 
Interactive CAD graphics for drawing 
modificationsS! ..... IIIIiIIIiII •• 
Easy to learn (8-10 hours training). 

• 
• Automatically Jllots full size temJllates. 

COMPREHENSIVE CONCEPT 
• 
• 
• 

INPUT VERIFICATION 
• 
• 

• 
• 

• 
DRAWINGS AND REPORTS • • 
• 

• 

• 

• 
• 

• 

STATE-OF-THE-ART COMPUTER 
TECHNOLOGY 
• 
• 

• 
• 

._aM_. A.C DATA A.aW. INC 
CoInpuMr 80ftwww For The ConIIruc:IIon InduIIry 

.:;;.. 337 NoI1tI VInev8nS AVIIIUI. 8uII8 208 
01l111l'1D. CeIIf. 11784 
(714) 1184-1_ 1-«lO-OETA1L-6 (338-2455) 



Fast Tracking 

STAPLETON 
INTERNATIONAL 
AIRPORT 
Raising the Roof
with People Below! 
by Richard Weingardt 

To raise the roof lenglhen and widen 
Ihe buslesl concourse In the flllh busi. 

eSI alrporl In Ihe US without disrupting 
alrcrall activities or endangering 30 000 
dally travelers demanded precIsion design 
and conslructlon coordination Significant 
alterations to eXlsllng facllJlles were re 
qUired 10 stay In budget and on an t 8 
monlh construction schedule and stili 
maintain full operation of an alrflne 

When Unlled Airlines deCided 10 remod 
el and expand Concourse B at Denver s 
Stapleton International Alrporl they wanl· 
ed a dramatic . Image·consclOus yel COSI 
effecllve deSign Desp,le plans to bUild a 
new S3·blllion airport In Denver In the near 
future United Airlines wanted a high qual
Ity soluhon- built to last With low malnte· 
nance DeSign 01 the new concourse was 
approached nol as a lemporary solution 
but as a prololype for Ihe quality 10 be ex
pected In the proposed new alrporl 

DeSign and scheduling were the keys 
necessary 10 successfully meet Ihe obfec-

, 

tlves for contmuous operallon minimum 
passenger dIsruption and maXimum pas· 
senger safety The normal approach lirsl I 
completing new construction and then de 
mollshlng the eXisting structure would 
nol work The eXisting bUilding was envel-

MODERN STEEL CONSTRUCTION 
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New steel-framed roof structure and roofmg systems span entIre concourse, 
creating attic space (below) (0 house meehamcallelectncal systems 

Cross section shows relationship between new and eXisting structure 
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oped With the new, utiliZing the eXisting 
structure as the work platform and scaf· 
folding for construction of the new con
course The eXisting also served as the 
protected enclosure for passengers dUring 
construction. 

Concourse B was widened to 112 ft and 
lengthened to 1.200 ft. With the roof raised 
10 49 ft above ramp level A new VIP 
lounge area, the Red Carpet Room, was 
added to the lermlnal end of the 179,000 
sq ft faclilly 

Structural Steel Envelope Economical 
The new structural system was engineered 
so the eXisting bUilding could remain Intact 
while new construction slayed on sched
ule. Fast-Irack, phased construction tech
niques were necessary to tie new Improve
ments Into the spaghetll·llke network of Old 
construction In the eXisting bUildings In 
addition to the compleXities of bUilding an 
entirely new structure around the Integral 
With an eXisting one, pedestrian Circulation 
reqUIred a column·free 52·ft wide COrridor 
All eXisting Interior columns supporting the 
roof had to be removed along the entire 
1,200-ft length of the concourse while the 
faCility stayed In full operation. And , the 
eXisting structure and foundation needed 
to be extensively modified because they 

STEEL 
DETAILING 

~ 
"BEAMS 

and 
COLUMNS"fM 

The most versatile 
Structural Steel 
detailing system 
available,., 

COMPUTER 
A IDED 

DETAILING 

COMPUTER DETAlllNG CORP. 
301 York Road 

Warmin.lter, PA.. 18974 
215-675- 4831 
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could nol support new loads and did not 
meet current codes. 

The existing, IWo-story framing is almost 
entirely concrete rigid frames supported by 
shallow foundations, originally built in the 
1950's and added onto many times In en
sUing years. Some steel columns were 
added in various phases between 1955 
and 1966. After much investigation into 
viable alternative framing systems for the 
new bUilding , structural steel was selected 
for the superstructure. Steel was chosen 
because It was faster to erect and because 
of its light weight. Also, It proved to be more 
economical and flexible. 

The new rocf was deSigned to complete
ly span the eXisting concourse Structural 
design used an Independent senes of steel 
rigid frames. Part of the new rocf frame is 
supported on Ihe existing concrete col
umns, while the sleel frame that extends 
beyond the older structure IS supported on 
deep-dnlled piers anchored In bedrock. 
Every other eXisting column was strength
ened and used 10 support Ihe new rocf 
frame on one side. The moment-resistive 
frame supports both gravity and lateral 
loads. 

New drilled piers were placed along one 
side of the existing ones as the structure 
was widened. Below ground and beyond 
the perimeter of Ihe concourse supple
mental drilled piers were Installed and 
poured Integrally With concrete beams to 
form concealed sub-surface rigid frames to 
strengthen eXisting foctlngs for the new, 
heaVier loads To brace eXisting below the 
flocr columns and piers dunng excavation 
for foundations, a temporary steel-beam 
system proved economical Beams were 

10 

New permanent steel beam supports eXlstmg concrete 
beam and lloor to accommodate walkway 

NEW REINfORCED CONCRETE 
- PLASTER DOWELED TO 

EXISTING STRUCTURE 

NEW STEEL-COLUMN 
WITH THmJ-BOL TS 
TO COLUMH 8£LOW 

EXISTING STRUCTURE 
TO REMAIH 

H(W STEEL COLUMN 

New steel beam under 
eXISlIng floor permits 
removal of old structure 
to recess movmg walkway 

MODERN STEEL CONSTRUCTION 
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' -+- I.c.a.o. Listed 
.' d A325 and A490 

Full range of certlfl~ete complement of 
bolts and camp . eluding 'Tone" 

tools for installation, ''kw 60LC high 
tools and the nedwswivel head tool. 

spee , 

8RlSTot MACHINE COMPANY 
NEWESTOF 
FULL LINE 
OFLIGHT 
WEIGHT 

Construction Fastener 
Systems Division 

630 E Lambert Road. Brea CA 92621 • 114 990 6555 1 WATS 1800 872 6587 t I 
TOOLS 

____ ~ ________________ ~t~~~ __ ~ ______________ ~ ______ _ 

reused In the superstructure as framing for 
the new moving-walks 

The old columns were strengthened by 
either uSing steel plate Jackets or round 
concrete shapes EXlsllng concrete col
umns were completely wrapped by steel 
fackets or were encased compositely In 

concrete for added strength Existing steel 
columns were strengthened by weld Ing 
steel plates to eXlsllng Wide-flange shapes 

Installation of new movlng·walks reculred 
eXisting concrete beams be notched their 
full depth A new steel floor girder system. 
fltllng undernealh concrete beams Within 
the eXlsllng headroom below was Installed 
prior to notching to permit construction 
Without disruption to traffiC. 

Steel Pre-ordered from Mills 
Structural steel was pre-ordered from mills 
while structural draWings were In the early 
stages-I .600 tons of structural steel and 
600 tons of IOIStS An extensive ceiling cat
walk system. almost another full level of 
space. has 460 tons of structural steel. The 

l argest column In the main structural roof 
rame, which spans the entire Width of the 

concourse and IS a moment-resistive rigid 
frame In both direcllons, IS a Wt4 X 283. 

Number 4 I t 987 

NEW STEEL BEAM 

NEW STEEL REINFORCED 
CONCRETE JACKET 

Oeralf 01 new steel beam installation 

~---
NEW STEEL JACKET 
OVER EXISTING 
CONCRETE COLUMN 

EXISTING STRUCTURE 

- .. 

EXISTING STRUCTURE 
REMOVEO 

NEW MOVING WALK WAY 
_ .. .: STRUCTURE 

NEW STEEL BEAM 
(INSTALLED PRIOR TO 
REMOVAL OF EXISTING 
CONCRETE BEAM 
ABOVE) 

It 



Six-foot deep 10lst girders span 55 It be
tween the frames, while regular 10lsts span 
the 10lst girders 

The steet bid package was Inctuded with 
the drltted-pler foundation package In Au
gust 1985, with butk structurat steet pur
chased from two mills The first structural 
steel erection at Stapleton began Jan. 6, 
1986. Design work continued through con
struction and final structural drawings for 
steel were completed In February 1986 F,
nal erection of the malor structural steel 
and structure was completed In June. 

New Structure Wraps Existing Building 
Passengers were unaware of structural 
construction occurring under, above and 
around the eXisting concourse. Nearty 
2,700 tons of custom-fabricated steel. re
qUIring tight tolerances to fit the eXisting 
structure, were Installed baslcatly unde
tected by the public. Demolition of unnec
essary eXlsllng members occurred only 
after the new structural envelope was com
pleted and sealed 

Layout areas were designated along the 
eXisting concourse so that miscellaneous 
framework coutd be assembled dUring 
night shills and erected dUring the day The 
steet for the main frames, however, had to 
be IllIed Into place across the In-use con
course within narrow construction limits 
established by aircraft parking criteria at 
night time 

The contractor commenced construct ion 
at the runway (field) end 01 the concourse 
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JACKET BA SE ATTACHED 
TO EXISTING FLOOR 

EXISTING ROUND 
CONCRETE COLUMN 
BELO W 

~ 
~ 

.,. -"~' 

FIELD WELDED 
CONNECTION , 

J EXISTING STRUCTURE 
" BELOW 

NE W BENT STEEL 
COLUMN JACKET TO 

- REINFORCE EXISTING 
RECTANGULAR CONCRETE 
COLUMN ABOVE 

Old concrete column (I) was strengthened by pouring concrete 
and composltmg with eXisting to form new column Detail of 
column strengthened by new steel Jacket (above) 

Temporary steel beam system to brace columns dU(lng excavation 
proved economical Beams were re-used to frame new walkways 

with 9,000 sq II of new construction and 
proceeded toward the terminal on a care
fully coordinated schedule. All personnel 
and all materials had to be met at guarded 
gates, then escorted to the construction 
area to maXlmlze security 

Ramp work and steel erection proceed
ed toward the terminal In a carefully-co
ordinated schedule. Ramp replacement In
valved changing luel lines, underground 
tanks, and electrical and communIcation 
lines The CPM program used for coordi
nation of Critical dates with the client, was 
Integrated with the detailed design-build, 
phase construction schedule. The contrac-

tor emptoyed a full-time coordinator to In
terlace with the airline's operations. Con
tlnuous Interaction between members of 
the design and construction team was nec
essary Since construction was proceeding 
at the same lime as final deSign and work
Ing drawings. 

All construction work was scheduled by 
CPM, with a speCial chari updated monthly 
to show graphically where construction 
was, what was yet to be done and what 
had been turned over to the airline AI 
construction proceeded around the eXist 
Ing concourse, temporary covered walk
ways and stairs were Installed to prOVide 

MODERN STEEL CONSTRUCTION 
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Inrya> NRG FIor® for steel frame construcllon 
provides a cost-efficient distribution system 
for your building's wiring management. And 
now it's better than ever, supported by the 
largest family of PLEC (power, lighting, elec
tronics and communications) distribution 
systems in the industry 

Nationwide distribution. Inryco NRG 
Fior IS now available all over the country 
through the Walker agent netv.ork. Your 
local Walker agent is an experienced PLEC 
systems professional, ready to work with 
you in designing an NRG Flor system to 
meet the specific needs of your building. 
And he'll be there to provide whatever 
service you need In the future. 

Backed by the top name in PLEC 
distribution. All of the Inrya> organizallon's 
structural expertise and experience-over 
30 years of It- IS still built into NRG Flor. But 
now it's also available through Walker, the 

leader in design and development of PLEC 
distribution systems for over 60 years. So 
the combined experience of Inryco and 
Walker ensures that the PLEC dlstrlbullon 
system designed for your building will meet 
the needs of its occupants for the hfe of 
the building. 

Find out more about what Inryco NRG 
Flor-backed by Inryco and Walker- has to 
offer Call1-800-222-PLEC (In OhiO 
614-373-4441). Or write NRG Flof, P'Q Box 
1828, Parkersburg, WV 26102. 

INRYCO 
N·R·G FLOR. 

AVAILABLE THROUGH 

O~~~~!.: 
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EXIsting structure was enveloped 
(above) by the new, usmg ex/sling 
structure as work platform to 
construct new concourse and 
protect passengers Enlarged 
concourse (/) created by 
constructing steel superstructure 
around eXISling building 

Twenty-two gate concourse was 
made longer, Wider and higher 
without mterruptlng servIce 

MODERN STEEL CONSTRUCTION 
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passenger access to the aircraft once the 
JeIWays and appendages were removed . 
The maximum number of gates that had to 
be ground-loaded at anyone time was held 
to nine. Most of the time, only four were 

'

ground-load ing at a given time. 
After construction was completed in the 

new holding areas, located In the 3D-ft ad
d ition along the length of the concourse, 
they were put Into service while demolition 
of the existing areas took place. Temporary 
covered walkways were installed to pro
vide passenger access through the demo
lition area. following completion of the 
new side of the concourse and the pedes
trian COrridor, construction was completed 
on the old part of the concourse. Because 
all finish work in the new concourse was 
completed out of sight of United 's passen
gers and employees, demolition of the ex
isting concourse, which occurred at night, 
allowed a dramatic revelation of the new 
completed sections at daybreak. 

In addition to erecting the structural steel 
and other operations at night, the contrac
tor employed peeple full-t ime as wingtlp
watchers in areas of Intense construction 
to prevent any damage to aircrafts. 

The contractor stated construction olthe 
concourse was like bUilding a 1,200 ft high 
high rise laying on its Side, finishing it from 
the top down. 

'

Aesthetics and Architecture Achieved 
The architects deSigned Interiors to simu
late the shape of the spaces in an aircraft. 
The entire row of columns down the center 
of the exist ing concourse was removed to 
create a spacIous, 52-ft wide pedestrian 
COrridor. To further open up the space, al
ternating eXisting columns on each side of 
the concourse were also removed. 

A new roof system the enllre Width of the 
concourse created an attic space to house 
all mechanical/electrical systems. This 
el iminated visual rooftop obstruct ions 
caused by the protrusion of mechanical/ 
electrical unitS, minimizing the potential for 
roof leaks and providing easy access for 
maintenance. An extensive catwalk sys
tem runs the full 1,200 ft of the concourse. 

The final 16-ft ceiling height, from the 
pedestrian COrridor floor to the ceiling, was 
enhanced by large clerestory windows to 
Introduce natural light and minimize the 
glare of direct sunlight. Colorado has over 
300 days of sunlight annually, so the clere
story Windows result In Increased energy 
efficiency by redUCing the need for artificial 
Illumination. The curved ceiling shape dlf-I fuses light, producing a soothing effect of 
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STRUCTURAL DESIGN 
USI G 

LOTUS 1-2-3® + ENERCALC 'M 

Use LOn:s I 2·)· as your pel"lOOal stNCCuflIl drs'Bner Your S'NS. 
26 pro,ntm "library" supphc=\ tkli,gn &. lAl\oI l)'\ I\ m ~Iecl, limber , 

ret,untn, .. a1h. concrclC, nw.oruy and c.:.m ptrform \ttU(tuni 
anal)\/\ 

kn; .. Md mlla.lng c=n!'rft'1"i .. ,II raJ,u Itll.) wh .... ar-c " RH)UIRill 
\ 1A TERIAL In lodJIy'~ rompetau\c deilsn oftK.~. and our nallOn .... Ide 
u~r\ Mt= aUJI;abk a' 1mpat11a1 rclcrcr-.:c\ N~c,~c ow broo::hUh: or 
demon'4r.lUon pac~C\ b) L'OfIlkllng 

160 "'~pon ('rille' Dr • .-r, Sullr I.H 
Nev>pon ScKh. CA 9Zb60 • (7M) 72Q.ISM 

New Untted Au/me's Concourse B 
15 Grand Award wmner In 

Consulting EngIneers CouncIl ot 
Colorado 1987 Engtneeflng 
Awards competition Concourse 
(JOW can handle 70 millIOn 
passengers annually Fast trackIng 
~aved one year 01 design 
construction tune Concourse was 
completed /0 74 months. lour 
dhedd 01 schedule 

, 

, 
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soft light in the pedestrian corridor. The in
direct lighting usea on the corridor dupli
cates the natural light. 

Upper-level walls of the concourse con
Sist of a lightweight architectural system 
which enabled use of eXisting structural 
systems with only nominal modifications 
and strengthening The walls are steel 
studs welded to the structural steel and 
covered with 5/8-1n. gypsum sheathing and 
Alucobond aluminum panels . Approxi
mately t 25,()()O sq. ft of brown-colored 
panels were used. Solar grey insulated 
glass IS also pari of the exterior walls. 

A new and luxunous 21 ,500 sq . It Red 
Carpet Room, relocated at the terminal 
bUild ing end of the concourse in a secured 
area, serves United Airline passengers 
from both concourses A and B. Security re
entry to use the VIP room IS not required. 

The concourse Intenor was deSigned for 
rugged use. Round versus square column 
corners were designed to reduce damage 
to both walls and luggage Durable stain
less steel column covers are an Integral 
part of the structural system. Three moving 
walkways provide 485 linear feet of 
mechanized movement. Because the 
ground radar faCility IS directly across the 
field, that end of the concourse was bev
eled to deflect the radar waves upward, 
thus redUCing interference. 
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Metal 
Building 

Bolts 
S81V1ng U. nation with 
IhI world's I.-gast 
stock of A-325 Bolts 
"""'0118 roof. 

We carry a 
I line 

01 bolts and nuts 
10f the buddmg trade 

METAL BUILDING BOLTS CORPORATION 
10934 HAZELHURST HOUSTON TEXAS nO" J 

TELEPHONE /713) 461-0505 

SAVE TIME AND MONEY 
CALCULATE CONNECTIONS 
with CONNECJ3 version 2.1 

Software and Data Base 
fo r IBM PCs and Co mpatibles 

Proven, easy-to-use, moderate price 

DETAILERS, STRUCTURAL ENGINEERS 
design, document, check: 

Framed Beam Connections 
Seated Beam Connect ions 

Eccent ric Connections 
Connect ions in Tension 

Mo ment Connectio ns 
Hip and Valley Details 

O blique bracing w ith Setbacks 
Web St iffeners 
Triangulat ion 

and more. 
Print a hard copy of calculations 

and/or save on disk. 

Demo package available @ $12.50. 

Write or call today: 

Hess Technical Services 
2389 Mill Grove Road 
Pittsburgh, PA 15241 

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

Spectacular new Red Carpet Club IS part 01 remodeled concourse Marble floors . 
contemporary furnlshmgs and panoramic View of RocKies 8re excItIng features , 
Ahead of Schedule, Within Budget 
Construction was completed wlthoul Ihe 
loss 01 a single day 01 business. The con· 
course design permitted continuous oper· 
atlons-with only two 01 the twenty-two 
gates out of service at anyone time. The 
design, uSing a structural steel superstruc
ture, provided apractical . economical solu
tion. New construction could be Interfaced 
with selective demolillOn and renovation, 
saving both time and money. 

Completed at a cost 01 $48 million. Con
course B IS one 01 the largest remodeling 
projects ever undertaken ,n Denver. Mor
gan Douglass of United A"IInes stated. 
"We are highly pleased with the architect's 
and engineer's design concept which en
abled this extremely difficult project to be 
constructed with a minimum of inconve· 
nlence to the public and disruption to our 
Denver operations. This passenger con
course contains the latest in state-ol-the
art technology associated with the move
ment of passengers. display of flight 
Information and service amenities neces· 
sary to operate a large hub airport in the 
1990's. ThiS new technology IS contained 
With a highly aesthetic enVIronment. . "0 

Architect 
Seracuse Lawler and Partners! 
Roybal and Associates (joInt venture) 
Denver, Colorado 

Structural Engineer 
Richard Welngardt Consultants, Inc 
Denver, Colorado 

General Contractor 
Hensel Phelps/Alvarado (joInt venture) 
Greetev, Colorado 

Steet Erector 
Der, and Gruenwald ConstructIOn Company 
Henderson. Cotorado 

Owner 
City and County of Denver 

Richard Welngardt, P E. , IS preSident of Richard 
Wemgardt Consultants , Inc., a structural engl· 
neermg flfm In Denver, Colorado 

MODERN STEEL CONSTRuCTION 



,!) 
,~ 

'~ Remodeling with Steel , 
I 655 SOUTH HOPE 

New Breath for an Old Site 
by Pam Palmer and Gene Watanabe 

The 655 South Hope BUilding. on a 
prime downlown Los Angeles site. 

posed an unprecedenled renovation chal
lenge The building was Originally de
sIgned In t 963 as an t 8-story structure for 
RepubliC Federal Savings and Loan. But 
when an athlellc club dropped ItS plans to 
house new facIlities In the bUilding . only 
eight floors were bUilt. 

In the next two decades. downtown Los 
Angeles grew up around thiS key site. now 
overshawdowed by towering high rises of 
the clty's new financial district and at the 
center of a downtown construction boom. 
When a property corporation acqUired the 
bUild Ing In 1985. It commissioned the 
Gensler and ASSOCiates to redeSign thiS 
nondeSCript bUilding and add nine new 
floors atop the Original structure-nearly 
doubling ItS size. The eXisting steel frame. 
three levels of above-ground parking and 
baSIC bUilding systems were to be pre
served . 

Create a Breathfng Space 
The new deSign for the 655 South Hope 
BUilding transformed the structure's drab 
appearance With an elegant stepped fa
cade. Corners were notched to give the 
bUilding a receding crown which recalls the 
SPirit of such traditional bUildings as the 
Chrysler BUild ing and the Los Angeles City 
Hall The Inward slant at the top creates 
"breathing " space between the bUilding 
and its neighbcrs, anchOring It In ItS down
town canyon . The setbacks also reduced 
the floor space of higher floors to meet lo
cal bUilding code regulations restricting the 
total square footage to 100,000 sq ft A 
malor renovation requir ing addition of new 
floors on top of an eXisting structure was a 
first for Los Angeles. Initial studies con
ducted by the structural engineer for the 
project showed that 17 stories would be the 
maximum poSSible under new seismIC and 
building code regulations 

Since the foundation was originally built 
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VULCRAFT EXPERIENCE SI 

As the only national enef¥;y efficient heat 
company in the United pumps. But, the 3' spac-
States that designs and 109 between joists which 
manufactures joISts, " nceded to support 
joist girders alld steel .tandard noor deck was 
deck, Vulcraft works not adequate for the 
with the relationships installation and mam-
between joists and deck tenance of the heat 
every day. So, they have pumps. So, 5' spacings 
a depth of experience were lrutially specified 
that can often simplify wherever the heat pump 
many seemingly com- units would be installed. 
plex problems. 5--/001 ~ftQo"g bL"tWt'l'rI VulcTllft JI1I~h pr-rmlh t'Q5.y m~tallulllll/ ill/d 1PI1II1I1('''UIIft'',/ h"lf ,'11"'1' Ulllh However, varying the 

The Woodfield at the Crossing office complex in Indian- joist spacings would make construction complicated, time 
apolis, Indiana is a good example. The open web conligu- consuming and expensive. This is where Vulcralt was able I 
ration of the steel joists was ideal for the use of suspended, to help. 



lED A COMPLEX PROBLEM. 

nil' Woodfitl,' at TIlt! C~"/IIg(lffiaQJml'lt'r m ftldinunpolls II~ 216 tOrlS ofVulcraft JO,stsflmI169,OOO -~. It, o/VII/craft 5/1'('1 thd 

After reviewing the spedfications and discussing the job 
with those involved, Vulcralt engineers came up with an 
idea that reduced the number of joists needed, sped up 
erection time, and stayed within budget. Drawing on their 
extensive application experience, Vulcralt recommended 
changing the joist size from the original "H" series to the 
"LH" series in order to provide a unifonn 5' spacing 
throughout the job. In addition, Vulcralt proposed using 2" 
composite deck instead of standard 0/..' form deck. Thus, 
a deeper slab was created without using any more concrete 
and transitory vibration was reduced. 

By takmg advantage of Vulcralt's experience as well 
as their products, construction of the Woodfield office 

l complex was greatly simplified. In addition, Vulcralt's 
recommendations added greater value and flexibility to 
the overall design. 

For more information about Vulcraft steel joists, joist 
girders and steel deck, or for copies of our joist and steel 
deck catalogs, contact the nearest Vulcralt plant listed 
below. Or see Sweet's OSIOO/VUL and OS300/VUL. 

ro s .... , o.P BnaNm c,,~ UT I.H \02 (!OI , 'J4 0H' 
ro &~ F 2. FIco,",,-iI'. SC N.so2 80) oc>Z.Q]81 
PO 80,10°, Fun rAyTOt. AL 3S%:I'~!'i S.a!'i 2400 
1'0.60 .. 18c. G,.. .. pcol .. nd, TX 758U 4()Q.t>81 10(005 
PO tJo\ !'io Norklll., N£ 08701 to;!:/"," I -8XlO 
PO Ik, .. I000. 51 Jot', IN 40785 21QIU1 Sill 

VULCRAFT 
A 0ImMX't of Nucor Cotponitlon 

Owrwr rtulhp R Ou~. Awlo.Itn Contracklr ~ CorbInKtlOn ~I Inc 
Arrlu~1 ~C.rry.~1ft Inc COnJuhlt'CEn&u-" Gmr\tUltr1nc: 
Slftl F.bnc"tor lTrgu~ SlftI Co 



Flfst for Los Angeles. a major renovation added floors to eXISllng structure Complex 
framing. plus tIght sIte condItIons. proved constructIOn challenge 
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to accommodate t 8 floors, lillie strength
ening of lower floors was needed The Ilrst-
story columns were boxed In to make them 
stronger Covered steel plates were used , 
to create the boxed column to replace the 
original wide-flange columns The eXist-
Ing structure. based on three rows of col
umns per floor, was extended Into the new 
stories to distribute the load to the ground 
footings Engineering studies showed that 
continuous columns would be much more 
cost effective than to create a transfer at 
the ninth lloor 

Complex Framing and Site 
Columns for the new floors were welded 
with full penetration welds onto the stubs of 
eXisting columns at the roof of the old 
bUilding Because the columns could not 
be staggered or stepped outward to ac
commodate the new setback deSign. the 
steel structure was tapered on the new 
floors. creating a very complex framing 
conditIOn With unusual structural angles 
The structural deSign. however. prOVides 
column-free glazed corner offices on up
per floors. amenities normally offered only 
In much larger office bUildings 

An additional 300 sq It was added on 
upper stories With special framing along 
the back side 01 the bUilding which IS con
cealed Within the parking structure Ex
tending the bUilding towards the property ' 
line and enlarging the floor size per milled 
much more effiCient Interior space plan-
ning by tenants Grade A36 steel was used 
for beams and girders and A572 Gr 50 
steel was used for columns The floor sys-
tem was comprised of steel beams. metal 
decking and lightweight concrete flOOring 
With composite flOOring used on the floor 
beams and girders 

Access to thiS very tight site also proved 
to be a construclion challenge The addi
tional floors were added In four vertical 
sections With the steel frame extended up 
17 lloors before the next section was be
gun The more than 2,000 bolts used on 
the bUilding were Installed carefully to pre
vent ends failing on pedestrians 

The bUilding offers a striking facade With 
a lightweight metal skin chosen to harmo-
nize With the dark green granite base of 
the first three floors The metal panels 
green reflective glass and gloss Window 
frames were chosen to create a qUiet 
beauty appropriate to the quality of offices 
In the bUilding Subtle changes In finishes 
In the monochromatic scheme prOVide for 
color and textural differentiations The 
green granite, for Instance, contains twol 
different finishes In the Single colorstone 
The steel-faced aluminum core panels that 
make up the curtain wall are finished In 
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Duranar The curlaln wall system. de
signed by H.H Robertson . required a cus
tom application because of the facades 
complex stepped geometry 

The completed bUilding Includes three 
floors for retail and financial services. three 
for parking and 11 ot high quality office 
space. The 17th floor houses the mechant
cal system and penthouse To capture an 
additional 3 .500 sq It the rematnlng 
space was deSigned as a penthouse office 
space connected to the 16th floor. provid
Ing some of the most dramatic office views 
In the City The 7.500-sq It lloors are Ideal 
for small or mid-sIZe companies which 
normally might not be able to enfOY the 
advantages of full-lloor occupancy The 
plan conflguralton. Wider and with three 
Sides of glass. makes possible effiCient 
and lIexlble planning 

BUilding systems have been upgraded 
to meet handicapped and life-safety stan
dards A new elevator provides handi
capped access to the lobby from the 
Sidewalk A future MetroRal1 station. with 
entrance from the south Side of the bUilding 
at ground level. has been Integrated Into 
the deSign. 

Reconstruction of thiS outdated bUilding 
Into a sophisticated structure In tune with 
ItS downtown Los Angeles neighbors testl-

Number 4 I 1987 

fles to the possibilities of bUilding renova
tion. A safer and more harmonious profect 
has been developed through the revitaliza
tion process. allOWing It to compete suc
cessfully With the active downtown office 
market 0 

Architect 
Gensler and ASSOCiates/Architects 
Los Angeles. Callfornta 

Structural Engineer 
Brandow and Johnson 

General Contractor 
Robert E McKee 

Steel Fabricator 
Central Industnal Engineering Company 
Santa Fe Spnngs, California 

Owner 
Hammerson Property Corporation 
Los Angeles. California 

Pam Palmer IS a seOlor associate and Gene Wa · 
tanabe an associate WIth the architectural firm 
of Gensler and ASSOCiates , Los Angeles, Call· 
forn.a 
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II; The Levinson Letter 

Next Time You Need 100 Tons 
Or More, Buy It The Easy Way. 
100 tons = 
15 Afncan elephants 
(appro • . ) 
or 
your WF order 
for SuperCenter 
pnces and service. 

Call Levinson on 
smaller orders. too 

. Including plates 
and bars l 

The old way is a struggle: 
You call the mill. They're rolling your WF sections 
in a few weeks- some of them . So you call 
another mill. Then a service center, which is 
expensive. Now your steel is coming from three 
or four directions, and the stuff you need first 
gets there last (or not at all) , and are these the 
right test reports? 

Next time, try the SuperCenter. 
Operated by Levinson Steel in Pittsburgh, PA, 
the SuperCenter is the fast , low-cost way to fill 
structural orders of 100 tons or more. 

• EVERY WF BEAM YOU NEED is here, from the 
smallest to the biggest sections ... in A-36 and 
A-588 and A-572. 

• PRICES are competitive. 

• SERVICE is impeccable. Delivery when you 
need it, as you need it, cut to exact size. With 
certified test reports through the Levinson Regis
tered Steels program. 

If you're within delivery range of Pittsburgh , does 
it sound like the SuperCenter could take a load 
off your mind? 

- : I I -

Beams In stock: 
W8 X 31 
to 
W36 X 230 
and everything 
In between 

STEELS 

The Levinson Steel Company, P.O. Box 1617, Pittsburgh , PA 15230 



Alternate Design 

STEEL FIELDS THE CURVES 
ON COMPLEX INTERCHANGE 

Tight geometric reqUirements made 
curved steet plate girders the most 

logical chOice lor thiS direct Inlerchange 
between 1-20 and 1-459 In Jefferson Coun
ty. lust east 01 Birmingham. Ala The com
bination 01 tight vertical clearances mini
mum struclural depth available lor lour
level Slacking and curved spans 01 almost 
200 ft practically eliminated conSideration 
01 alternative structures 

Basically. the Interchange has SIX ramps 
at grade and SIX bridge structures 

• Bridge No. 1 EBl: 1-20 EBl over Ramps 
t 24 and t 26; overall length 54 t ft. spans 
t 20 5 ft- t 50 ft- t 50 ft- t 20.5 ft conllnuous; 
1°30-ft curve. approximately 45° skew. 
56-ft roadway; web plate :Yo In. X 54 In 

• Bridge No. 1 W8l : 1-20 WBl over 
Ramps 124 and t 26. overall lenglh 541 
ft . spans 120 5 ft-15O ft- t 50 ft-120 5 It 
continuous. t "3O-ft curve. approximately 
45° skew; 56-It roadway web plate :Yo In. 
X 54 In 

• Bridge No. 2 NBl: 1-459 NBl over 1-20 
EBl & EBl. overall lenglh 815 ft ; spans 
141 It-141 ftcontlnuous. 120ft-170ft-120 
ft conllnuous. 123-ft Simple span; tan
gent allgnmenl. 56-ft roadway; web plate 
0/. In X 56 In 

• Bridge No. 2 SBl: 1-459 SBl over 1-20 
EBl & WBl. overall lenglh 807 It. spans 
127 ft Simple span. 120 ft-170 ft-120 ft 
conllnuous. 135 It-135 ft continuous. lan
gent alignment. 56-It roadway' web plate 
¥.lnx56ln 

• Bridge No. 3: Ramp 121 over 1-459 NBl 
& SBl. overall length 1.065 ft . spans t 31 
ft-131 ft conllnuous. 166 ft-194 ft-l66 It 
continuous. 138 5 ft-I38.5 It continuous. 
3°31-ft curve. 39 ft-3 In roadway; web 
plate 'Yo In. X 60 In 

• Bridge No. 4: Ramp t 23 over 1-459 NBl 
& SBl. overalilengih 895 ft; spans 127 ft
t 27 ft continuous. 145 ft-182 ft- t 82 ft- t 32 
ft continuous. 5"07-ft curve. 39 ft-3 In. 
roadway; web plate 'Yo In. x 60 In. 
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Lighter Sections Not Adequate 
ASTM A36 sleel was chosen for Ihis inter
change since lighler sections would not 
have been adequate for deflection require
ments 01 Ul000 lor curved girders of the 

• reqUIred depth and span. Stress ranges 
,- were also reduced by using heavier sec

tions . Total structural steel superstructure 
weight IS about 5.113 tons. This inter
change was designed in the late 1970s. 
but bids for the bndgeswere not taken until 
January. 1982. Bidd Ing was very close. 
with the low bid about 14% below theengi
neer's estimate. 

For hOrizontal clearance reqUIrements 
and lor aesthetics. all structures were de
signed With hammerhead piers on rock 
lootings. With the exceptIOn 01 the dual 1-20 
bridges. where the extreme skew resulted 
in cap lengths ranging up to 85 It. Massive 
rectangular. three-column framed bents 
were employed lor these bridges to be 
more compatible with the heavy single 
shalt piers used lor the higher levels. Be
cause 01 excessive blasting during con
struction. some lootlngs had to be rede
signed as pile footings With short piles 
extending to sound rock. For the top level 
bridges. the hammerhead piers range up 
to about 96 It from top of cap to bottom 01 
footing. Pier shafts are 8 It x 4 ft at bottom 
of cap and are battered V2 In. per It (each 
face) normal to the roadway and V. In. per 

• foot (each lace) parallel to the roadway. 
\:: Pier shafts for the 56-ft roadway 1-459 

bridges are 12 ft x 4ft at bottom of cap. with 
battered faces as noted above lor the high
er bridges. Pier caps lor the 1-459 bridges 
have cantilever lengths 01 22 1t-3 In. and 
are about 11 ft deep at the pier shaft with 
up to four rows of reinlorcement in tops 01 
caps. 

An interesting and somewhat unusual 
design problem occurred at each of the top 
level bridges (Ramps 121 and 123) where 
practical span lengths required piers to be 
placed in the 1-459 median width of 20 It 
curb to curb. Vertical clearance provided is 
not enough to permit convenltonal pier 
caps extending over the 1-459 roadways. 
At these localtons. special steel girder pier 
caps are required. Pier caps were fabricat
ed integrally With the longitudinal girders. 
Webs of the five longitudinal girders were 
cut for penetralton by the pier cap girder. 
maintaining continuity of all flanges. Bev
eled lill plates were shop-fitted and welded 
between longitudinal girder flanges and 
pier cap girder flanges. Two lield splices 
\Yare provided in each pier cap girder. This 
permitted lield sections 01 a pier cap girder 

'

section and two longitudinal girders (one 
girder for center section) extending to the 
longitud inal girder field splice locations in 
each adjacent span, with all diaphragms 
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and lateral bracing connected . Temporary 
diaphragms were provided adjacent to 
lield splices. Stress ranges were held to 
Category E allowables and special atten
tion was given to grinding smooth radial 
transitions at the longitudinal girder flange 
to web-weld terminations at the penetra
tions for the pier cap girder. Heavy. fitted 
four-angle bolted connections were em
ployed for web connections at these 
points. The pier cap girders are supported 
by two fixed rockers on 18-ft centers, which 
are supported by stub pier cap cantilevers 
which do not extend over the 1-459 road
ways. 

piers, Ihese curved steel girders blend har
moniously with the natural green and rock
colored setting to create an aesthetically 
pleasing interchange. 0 

DeSigner 
DaVid \blkert & Associates 
Mobile, Alabama 

General Contractor 
A A Dawson Bridge Co 
Bessemer, Alabama 

Steel Fabricator 
Gamble·s. Inc 
Monlgomery. Alabama 

Owner Painted in Alabama Highway's green 
and supported on massive. graceful high Alabama Highway Department 

WE 
PUT 
100 
YEARS 
OF 
EXPERIENCE 
IN 
EVERY 
BOLT WE MAKE 

We operate the largest facility in the country for making 
big and special bOlts. Just as important, we're big on dependable 
service and reliable delivery. 

We're SI. Louis Screw & Bolt and we make a full range of 
heavy structural bolts. Our entire manufactured product line, in
cluding Types I and iii, is made from domestic materials and tested 
in our St. Louis plant. We're big on quality, too. 

After 100 yeats, we know big bolts in a big way. 

ST. LOUIS SCREW & BOLT COMPANY 
6901 N_ Broadway/ Sl Louis, MO 63147/(314} 389-7500 

Yi 
., .... 

~
"l 'NOUBr""A" 
U , 00 IFASTIENI1IRB 

'N8TIT&JT. 

SINCE '117 
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Technical 

STRUCTURAL DESIGN 
CONSIDERATIONS 
FOR STAMPING FACILITIES 
by Henry L. Ritter 

S tamping facIlities historically have In· 
volved heavy steel construction with 

high wide crane bays and floor areas de
signed to carry presses die storage and 
material-handling vehicles Todays mod
ern stamping facilities often have larger 
more sophisticated presses and a vast ar
ray of automaliC material-handling sys
tems to convey and store the product dur
Ing ItS evolution from a COil of steel or flat 
sheet to a finished stamping 

Much of this feature focuses on the 
press line. particularly the automotive 
press line and the bUilding systems at or 
below the floor line where structural steel. 
reinforced concrete and sometimes wood 
all playa role The structural material used 
In the superstructure IS almost exclUSively 
steel Steel columns support steel crane 
girders equipment and control platforms 
and long-span roof systems With steel 
trusses purllns and the like 

BUlldmg bay wrrh large transfer press (above) Below "'" 
operating press lines were Installed Wlthm one WIde bul/d/{lg bay 

Another area where structural steel has 
no equal IS for high-density storage rack 
structures More and more use IS being 
made of automatic storage and retrieval 
systems In stamping plants In such sys
lems a computer-controlled stacker crane 
loads and unloads storage rack cubicles 
containing COils small dies. blank sheets 
or stamped paris from rack structures 
which may exceed tOO ft In height 

The heart of a stamping lacllity IS the 
press line where the part starts as a flat 
sheet of steel and progresses through a 
series of stamplngs which form and tnm II 
to a deSired configuration A press hne 
may conSist of a senes of IndiVidual 
presses- perhaps five. SIX or seven. de
pending on the compleXities of the pari to 
be made or as few as one or two presses If 
a transfer press IS used A transfer press 
which automatically moves the stamping 
through a series of punching stations With
In one bed of the press, may have one or 
more beds 
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Modern press lines employ a large de
gree 01 automation whether they are made 
up 01 Individual presses or Involve a trans
ler press. Conveyors and other transler de
Vices automatically move the stamping 
through the presses. die changes. which 
used to lake hours. are now made In min
utes with motor-driven bolster carnages 
that move In and out of the press beds on 
ralls perpendicular to the flow of the stamp
Ings The presses are programmed and 
controlled by vast arrays of panels and Wir
Ing. 

Parallel Flow More Conventional 
Press lines can be laid out so Ihe product 
flow IS either parallel or perpendicular to 
the length of the bay. It 'S more convention
al to have the product flow palallel to the 
length of the bay. In thiS arrangement. one 
overhead crane can servIce the entire 
press line and also move dies to and from 
the press bolster carnages and store the 
d ies on floor areas In the same bay The 
bay must be Wide enough to permit the 
crane to load and unload the dies from the 
bolster carnages free of the press and any 
control panels or other eqUipment located 
on the floor or. more typically. on elevated 
platforms near or on column lines For larg
er transfer presses. thiS can mean bay 
Widths up to tOO feet If a longitudinal aisle 
IS Included 

The length of a bay IS a function 01 the 
space reqUirements of the press IIne(s) 
plus any die storage area reqUirements. In 
some cases . the length 01 a bay may be 
extended to Include provIsions lor steel re
ceiving . storage and pOSSible blanker 
press operations Blanker presses are 
used when the steel IS received In COil 
form A blanker line operallon Will unCOil 
the steel and cut the roll Into flat rectangu
lar or trapezoidal shapes In larger fac,II ' 
lies. steel receiving . steel storage and 
blanker operations are often contaIned In a 
separate crane bay 

Die changes In large presses are olten 
made With the aid of top running overhead 
or gantry cranes. When lull bay coverage 
overhead cranes are used. the bridge of 
the crane and hook must clear Ihe 
presses ThiS results In heights from Ilrst 
floor 10 underside 01 roof structure of 45.50 
or even 55 ft. Large presses have large 
heavy dies. Overhead cranes SIZed to car
ry dies In older stamping faCilities would 
typically have a capacity around 30 Ions 
Today. 50 to 80-ton capacity cranes are not 
unusual While the overall sIZe and height 
of the press bay are determined by layout 
and operational requirements, the structur· 
al engineer has some Interesting deSign 
deCISions to make especially with regard to 
the longitudinal elevations of the bay 
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Interesting Design Decisions 
Depending on the crane capacity and reo 
suiting deflections, the steel columns can 
be deSigned as a single deep building col
umn With brackets for the c rane girders, or 
steel columns can be placed under the 
crane girders instead of brackets. In cases 
of multiple columns, there are an endless 
variety of configuralions and means to can· 
nect the individual columns. A single col· 
umn has the advantage in that it takes up 
less floor space. Al1hough the steel weight 
of a single column may be more than indi
Vidual columns, the fabricat ion costs may 
be less because of the fewer pieces. 

Many layouts. especially those where 
the material flow is parallel to the length of 
the bay, can tolerate close column spac-

ings on the longitudinal column lines. For 
example, column spacings of 20 It are stili 
wide enough to permit an aisle between 
columns. From a cost standpoint, the most 
economical column spacing IS usually 20 
to 25 ft. A full-height vertical braCing sys· 
tem IS Ideal. Diagonal bracing need only be 
placed In a few select bays. Even If the 
layout will not tolerate diagonal braCing 
down to the floor line. usually a minimum 
headroom height can be established for a 
st rut line With diagonal cross braCing 
above that height. II elevated control p lat
forms are used, the platform girders can 
somel lmes double as a strul in Ihe bracing 
system. 

The space below the first floor, In addi
tion to support ing the press, IS used to 

Structural Software Co. 
2839 Peters Creek Rd. 

Roanoke, Virginia 240 19 
(703) 362·9118 

COMPUTER DETAILING UNDER $30,000 
Computer Detailing is an inexpensive structural steel detailing 
program that not only complete detail but will also design 
connections in a wide variety of shop and! or field connections. 
i Skewed Beams + Plots Bill of Matenal shOWing Piece 
t Moment Connections Weights. Assembles Weights and * Erection Sequences Sheet Total 
t Tee Connections 1: Fast to Inpul 
t Shear Plates i Easy Edits 
t Knifed Connections t Plain End 
i Stiffener and Shear Plates t Frame Over Columns 
i One·sided Connections i Frame Past Columns * Advance Bill of Material i Non·Flush Beam Framing * Combines all Identical Members i Off Column Center Framing 
i Shows TOlal Footage of Weld i Column Splices 
iHandlesal1 Shapes: Wide Flange. Tube. ilnterlaces to CNC equipment 

Channel. Pipe. etc. iErections Plans 
i Interfaces to Structu ral Softwa re tOeslgns connections based on 

Estimating Program calculations * I nterfaces to Autocad 
t Interfaces to Structural Software 

Production ContrOl Program 
:f. Shop and Field Bolt Summaries 
i Cantilevers 
t Handles JOISts and Girder 

Connections 
i End Plates 
i Splice Plates 
i Sloping Beams 

Accessories 
i Toe Plates 
i Support Angles 
1: Curb Angles 
i Web Stiffners 
i Top Flange. Bottom Flange. Web Holes 
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MICROCOMPUTER STRUCTURAL ANALYSIS SOFTWARE 
BEAMS AND FRAMES 

BEAMS AND FRAMES is an interactive computer program that 
operates on IBM Personal Computers. It performs structural 
analyses of continuous beams and two-dimensional frame 
structures for a variety of loading and support conditions. It is 
user friendly, requires a minimum of input data, provides accu
rate results and executes in several seconds. 

Capabilities and Llmltallon. 

• Interactive Beam and 2-D Frame Analysis Program. 

• Continuous Beams- Twenty Spans Maximum. 

• Planar Frames- Multi-Bay/ Multi-Story. 

• Moment Releases for Members. 

• Concentrated Nodal Loads. 

• Member Loads-Concentrated. Distributed and Thermal. 

• Projected Loads on Sloping Members. 

• Enforced Displacements at Supports 

• Spring Supports. 

• Display Menus of Program Options. 

• Output Displayed on Monitor and/or Printer. 

• Hardware Requirements; IBM-PC or Compatible with 256K 
Ram. Floppy Drive. Monitor and Printer: 

BEAMS AND FRAMES Cost...$295.oo 
Trial Offer (1 Month) ... $ 25.00 

FRAME3D 

FRAME3D is a general purpose computer program that oper
ates on IBM Personal Computers. It performs structural ana
lyses of three dimensional frames and trusses for a variety of 
loading and support conditions. Input data files consisting of 
line data in free field format must be created as input to 
FRAME3D. 

Capabilltiea and Llmltatlona 

• General Purpose 3-D Frame Analysis Program. 

• Input by Means of Input Data Files. 

• Beam. Truss and Spring Elements. 

• 2000 Elements Maximum. 2000 Nodes Maximum. 

. 50 Load Cases and 10 Load Combinations. 

• Arbitrary Numbering of Nodes and Elements. 

• Node and Element Generation. 

• Concentrated Nodal Loads and Member Loads. 

• Gravity (Seismic) Loads in Three Directions. 

• Enforced Displacements at any Node. 

• Plotting of Model Geometry and Distorted Shapes. 

• Hardware Requirements: IBM PC or Compatible with 512K 
Ram. Floppy Drive. Hard Disk (Recommended). 8087 Copro
cessor (Recommended), Monitor and Printer. 

FRAME3D Cost ... S495.00 
Trial Offer (1 Month) ... S 40.00 

For More Information Call or Write: 
Compu-tec Engineering . 300 Chesterfield Center Suite 205 . Chesterfield, MO 63017 . (314) 532-4062 

Spanning the gap in blidge con/t.uction • 
A single Mi-Jack TRAVELIFT 

cra ne replaced two hydraulic boom 
cranes and numerous hydraulic jacks on 
the Ben Franklin Bridge renovation 
project, reducing equipment and 
maintenance costs, personnel 
requirements and extending the hours 
worked per day. 

Ins tallation of new orthotropic 
bridge panels took just half the time 
required previously. Traffic flow on 
the bridge was maintained in both 
directions for the duration of the 
construction project. 

A spokesman for the construction 
firm said, "The TRA VELIFT crane has 
met all our needs." And no wonder! 
Backed by 30 years of experience and 
over $7,000,000 in spare parts 
inventories nationwide. Mi-]ack's 
Service and Parts departments 
spec ialize in keeping machine 
downtime to a minimum 

Let a Mi-Jack representative show 
you how a 1RA VELIFf crane can span 
the gap in your next bridge 
construction project. ~ 

Mi-Jack TRA VELIFT, 3111 West 
167th Street, Hazel Crest, IL 60429. 
(3 12) 596-5200. 

MODERN STEEL CONSTRUCTION 



house tanks and equipment retated to the 
presses, sometimes electncal substations 
and normally a conveyor system to carfY 
the scrap pieces from the presses dlreclly 

• 

to ralt road cars or truck or first to a bating 
machine. Access requirements from the 
first floor to the space betow also must be 
considered. The choice between Indlvlduat 
press Pits and connecflng scrap funnels 
versus a full basement area IS allen an 
economiC deCISion based on construction 
costs Whether IndiVidual pitS or full base
ment, the basement or Pit to ftrst lioor 
height for large press Installations IS nor
mally from 16 to 20 ft 

Transfer presses, automated conveyors 
and automated bolsters are all relatively 
new terms. or at least new In widespread 
use To put things In perspective. conSider 
the tYPical press plant of 30-40 years ago 
A key werd In such ptants. especially a car
producing plant. was lIeXlblltty Vehlcte 
model changes were frequent and Involved 
malor retooling and slgnlflcanlly different 
stamplngs ThiS often reqUired moving 
presses to lorm new lines Because of thiS. 
many lacHilles were constructed of tiered 
or layered steel press framing so the upper 
tlersof framing could be disassembled and 
moved to the new location 

Rethinking the Process 

• 

The use 01 transfer presses. especially 
large transfer presses. has generated a 

_ rethinking of the concept ofilexlbility Large 
transfer presses weigh millions of pounds 
and take months to assemble To move a 
large transfer press aller Installation IS not 
feaSible. In most situations . Thus. the gen
erally accepted view IS that the Inltlalloca
tlon of a large transfer press IS its perma
nent location. 

Presses are supported by press legs or 
feet Single-bed presses have four legs. 
double-bed presses generally SIX legs. 
while three-bed presses generally have 
eight. Single-bed presses can be support
ed by either steel gtrders or concrete piers. 
Multi-bed transfer presses are most often 
supported direct by concrete piers or In 
some cases by gtrders paralleling the long 
axiS (direction of matenal liow) of the 
press Regardtess of the method of sup
port. deliectlon under each press teg must 
be carefully controlled and dlfferenflal de
liectlon or foundation seillement must be 
accounted for or avoided ThiS IS especially 
imporfant on multi-bed presses where dif
ferential deflection or seillement under a 
press leg could fracture a press bed. 

The press bed must be Installed dead 
• level at the proper elevation with respect to 

the adlacent floor. Levelness IS Imperative 
to the press operation The proper eleva-
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tlon IS necessary to permit the belster car
nage and die to travel on level ralls from 
within the press bed to the adlacent floor
Ing The top 01 bolster rail IS normally de
Signed to be at or sllghlly abeve the "nlsh 
floor elevation If the ralls are not level 
throughout. the bolster movement may be 
Impeded. If the ralls are set low with re
spect to the adlacent floor surface. the bet
tom of the belster camage may hit the floor 
To obtain the proper elevations and level
ness. beanng plate surfaces are often 
speCIfied 10 be finished In a level plane and 
bolster rail support beam top flanges are 
speCified to be straightened to a tight level
ness tolerance such as within .. 1/32 In of 
deSign elevation over the entire top sur
face 

Press-beanng plates and belster sup
port beam elevations should be set With 
surveYing With precIsion Instruments han
dled by an expenenced crew Final seiling 
of the press and bolster rail elevations are 
frequenlly made With the use of full beanng 
shim plates under the legs and bolster 
ralls It IS also adVisable to establish a per
manent benchmark elevation for checking 
press leg elevations after Installation 

Floor areas In press plants are deSigned 
for heavy loads Die and steel Call storage 
can result In floor loading requirements In 

thousands of pounds per sq. ft . Forklift 
trucks. die carts and other vehicles are 
used Widely In most plants The effect of 
large concentrated wheel loads can allen 
govern the deSign of lloor beams. even 
when large uniform storage loads are In
cluded The selection of vehicles With more 
and Wider wheels can result In substantial 
savings In floor system costs 

Modular Repeat Configuration 
When large presses are Involved and 
"fleXibIlity· lor relocatIon IS not a conSider
ation. the floor framing In supported floor 
areas frequenlly can be laid out In modular 
repeat bay fashion Spacing of the steel 
floor beams IS normally governed by span 
capabilities of the floor surface-<:heck
ered plale. concrete or laminated hard 
wood panels. or combinations thereof Be
cause of the heavy loads. It IS generally 
adVisable to keep column spacings as 
close as the Pit or basement layout Will per
mit Basement bay sizes of 200-400 sq II 
of plan area are not uncommon 

The floor framing Immediately adlacent 
to p,esses can be rather complicated . es
peCially when Iransfer presses are In
volved The Irregular shape of the press. 
hortzontal shafts. vertical shalls. Inclined 
shafts. piping . condUits. access to the 

METAL DfCKs~ 
STEEL JOISTS 

• Fast Estimates: Send 
Us Your Plans 

• Quick In-House Detailing 
• Delivery When You Want It 

For over 32 years. Rropelle has been pro
VIding customers WIth hrgh qualI ty. S.J I 
Sp eCIfication steel bar 101stS. 

We serve all fabnca tors and structura l 
engineers. Our large volume assures both 
fast delIvery and highly-competItive quotes 
No fob rs too big or too small. 

For unbeatable pnces and favorable 
credIt terms. give us a call today. 

8817 West Lynx Avenue 
Milwaukee, Wisconsin 
53225-1833 
(414) 3S3-808O CALL COt.LEcr 

Jim VanDien • Dan Zane 
FAX: 414-353-8093 
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Large transfer press Ime super,mposed on football field 

press. scrap chutes. recessed floor areas on the press Itself. press legs normally ex· 
lor eqUipment slots In the flooflng lor bol· tend well beyend the bed Width and reqUire 
ster camage drive mechanisms. etc_ are framing on or over such areas 
some 01 the Items that Impact the Iramlng The logistics 01 Shipping flgglng and as· 
Fortunately structural steel alfords the sembling large transler presses are elabo· 
flexibility to allow members to be cut Sill· rate. tlme·consumlng and costly IndiVidual 
lened or relnlorced Into an endless vaflety components such as press beds and 
01 configurations 10 SUit conditions Most 01 crowns reqUIre special transportation be· 
the Iramlng Immedlalely adlacent to the cause o!large size and heavy weight Spe· 
presses cannOI be Installed until the bed 01 clally labflcated trailers two Irallie lanes 
the press IS In place Bolster support Wide With many axles lor load dlstflbutlon. 
beams are normally supported by brackets or speCially lab fica ted railroad cars. have 

JEFF DAVIES says 

Letme solve your INDETERM INACY about how to handle 

complex analYSIS problems. call for a F R E E -::- copy of our SUPER 

SPACE program 

-+- , ... 

t t 
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,:. I 
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.. ,'. 
'" .. . , 
, I "\ 

.. . , .. 
+ ..... ::..-

With our user-friendly SUPER SPACE program you can analyze multistory 
bUildings. towers and almost any other 2d or 3d structure of up to 500 10lnts 
and 2000 members on your IBM PC/XT / AT 

Why are we dOing thiS? Because we know that you Will be so happy With 
SPACE. that you Will purchase other steel. timber. and concrete analYSIS and 
deSign programs from us 

ThiS Incredible offer eXpires September 30. 19B7. 
so CALL ME NOW AT 1-BOO-635-6366Idlal tone 814) 

The Most Productillll Structural Design Software Since 1966 
I I I I STRUCTURAL 

ANAL VSIS, INC. 
30 S E Seventh St SUite 02, Dept J4 • Boca Raton, FL 33432 

1·800-635-6366 (dial tone 814/ or 1-305-392-6597 
-::- $29 charge formate rials and I1andlmg IForelgn orders add $25 lor airmail] Oller expire!> September 30, 1987 
Flontia reSidents add sales tax VISA, Maslereard welcome 
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been used to transport such components 
Upon arrival at the site. the parts must be 
lifted moved. subassembled Into larger 
components. and then again lifted and 
moved Into the press position and then lur· 
ther assembled These operations are 
conSiderations In the building layeut and 
deSign For example. the subassembly 01 
press parts Pflor to Installing the bed takes 
lIoor space. "that lloor space IS the luture 

• 

d Ie storage area In the same bay as the 
transler press. the final movement IS made 
much easier In SItuations where floor 
space IS not available Within Ihe stamPing . 
lacility. lightweight. weathertlght steel .., 
bUildings have been erected lor thiS pur· 
pose Such bUildings can be used lor stor· 
age or other luncllOns 

HydrauliC gantry cranes, normally lour 
tower Units. are Irequently used to 11ft malor 
components such as subassembled press 
beds To distribute the lloor load. large run· 
ner beams are used under the gantry 
crane ralls Some large. multl·bed transler 
presses have reqUired gantry crane capa· 
cities In the range 01 1.200 tons The as· 
sembled press weight can exceed 5 million 
Ibs on some 01 the larger transler presses 
Overhead bUilding cranes may be uselulln 
Installing some 01 the lighter components 

In summary. today's stamping faCilities 
have complex sometimes huge presses 
With sophisticated mateflal handling equip' 
ment resulting In an endless array 01 lay· 
out. logistical and Iramlng conSiderations 
The strength and versatility 01 structural 
steel make It the Ideal mateflal . adaptable 
to the mYflad bUilding requirements of 
modern stamping plants 0 

Henry L Altter, P£., IS a director and man- . 
ager of structural and CIVIl engmeermg With 
Albert Kahn ASSOCiates, Inc .. Detroit. 
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Steel Notes 
.--------~--------------------------

THREE SCHOLARSHIP 
WINNERS NAMED 

l/evin R. Smith, a student at the 
n University of Washington, was 
awarded the $5,000 AISC/Klingel
hofer Scholarship. Smith expects to 
receive his Bachelor of Science de
gree in civil engineering (structures 
option) in December 1988. The AISc/ 
Klingelhofer Award was offered to un
dergraduates in civil or architectural 
engineering schools in the Pacific 
Northwest states of Washington, Ore
gon and Idaho this year. Next year, it 
will be available in the New England 
states, except Massachusetts. 

Texas A & M University student 
Scott A. Moehlman receives the 
$5,000 Stupp Brothers Scholarship. 
Moehlman plans to obtain his Bache
lor of Science degree in civil engin
eering (structures option) in May 
1988. The Stupp Brothers Scholar-

. hip Award was available in Texas 
-..::.JInd New Mexico. In 1988, it will be of

fered to schools in Nevada, Arizona, 
Alaska and non-urban areas of 
California. 

Anders E. Carlson of Cornell Uni
versity was the winner of the $5,000 
AISc/USS Scholarship. Carlson is 
studying structural engineering and 
expects to receive his Bachelor of 
Science degree in May 1988. The 
AISc/USS Scholarship was offered in 
Upstate New York schools. Schools in 
Tennessee, North and South Carolina 
could benefit from the scholarship 
next year. 

All three annual scholarships were 
offered by the AISC Education 
Foundation. 

AISC BANQUET TO HONOR 
AWARD-WINNING ARCHITECTS 

Architects of 14 steel-framed build
Ings chosen as winners in AISC's 
1987 Architectural Awards of Excel-

•
ence Competition will be honored at 
the Seventh Annual Awards Banquet 
on Sept. 30 at the Westin Hotel , 
Chicago. 
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The Architectural Awards, present
ed biennially since their inauguration 
in 1960, have become the most 
prestigious in the construction in
dustry. They recognize outstanding 
steel-framed structures of all types, 
many now considered benchmarks to 
the state-of-the-art, and landmarks in 
their own locales. 

At the black-tie event, each winning 
architect receives a plaque adapted 
from a single-edition bronze sculpture 
by artist Joe Kinkel. It symbolizes the 
significance of steel in all Architec
tural Awards of Excellence and Prize 
Bridge Awards given by AISC. 

Tickets are $95 per person; tables 
of eight $700 and tables of ten $850. 
For further information, call Lona 
Babbington , AISC headquarters, 
312/670-5432. 

STILL TIME TO SIGN UP FOR 
STEEL BRIDGE SYMPOSIUM 

There is still time to make last-minute 
phone reservations for the National 
Symposium on Steel Bridge Con
struction, to be held Sept. 14 & 15, 
1987 at The Shoreham Hotel, Wash
ington, D.C. For room availabil ity and 
rates, call Jim Herman, assistant 
director of meetings and conferences, 
312/670-5431 . The registration fee is 
$175. 

The program opens with a panel 
discussion on " Quality Assurancel 
Quality Control ," followed by "Use 
of Weathering Steel," " FHWA Region 
3 Standardized Bridge Details," 
"NCHRP Steel Bridge Research," 
and " NSF Steel Bridge Research." 
After Monday evening's banquet, 
Robert E. Farris, deputy administrator 
of FHWA, will address attendees. 
"Autostress Application" will be 
covered on Tuesday, as well as 
" Bridge Fabrication- AASHTO/AWS 
Bridge Welding Code-Fracture Con
trol Plans," " Material Considerations 
in Steel Bridge Construction," " Bridge 
and Structures Information Center," 

"Advantages of the AISC Certification 
Program;' " Erection Considerations," 
" Construction of the Cable-stayed 
Mississippi River Bridge at Quincy, Il
linois," and " How to Get the Project 
Built:' 

The symposium, co-sponsored by 
AISC, FHWA and AASHTO, will be 
beneficial to federal , state and 
municipal bridge, construction and 
materials engineers, bridge designers, 
consultants, fabricators, erectors, con
tractors, inspectors and educators. 
The symposium'S theme is: " To create 
a dialogue between owners, designers 
and builders to enhance the economy, 
quality and reliability of steel bridges." 

NEW YORK CITY ADOPTS 
AISC 'S LRFD SPECIFICATIONS 

The New York City Board of Stan
dards and Appeals adopted AISC's 
new Load and Resistance Factor 
Design Specification for Structural 
Steel Buildings, on July 8, 1987, 
following a public hearing. The pro
posed building code revision , known 
as Reference Standard RS 10-5B, 
was submitted to the board by Com
miSSioner Charles M. Smith, Jr. of 
New York's Dept. of Buildings. 

Appearing at the hearing were I. 
Polsky, executive engineer, Dept. of 
Buildings, New York, and Daniel M. 
McGee, regional director of construc
tion codes and standards, AISI. 
McGee prepared the text of the 
Reference Standards discussed at 
the hearing. 

The revisions to the New York City 
building code, effective July 8, 1987, 
can be obtained by purchasing the 
Board of Standards and Appeals' 
Bulletin, which contains the minutes 
of the July 8 meeting (case calendar 
no. 617-87-BCR). Contact Daniel M. 
McGee, regional director of construc
tion codes and standards, American 
Iron and Steel Institute, p.o. Box 311, 
Matawan, N.J. 07747; 2011583-5700. 



NEW LRFD/ASD 

Computer Data Base • 
r 

~-i!ij ~V 
.c::/ 

FOR 
STRUCTURAL 
SHAPES 

Ina continuing effort to provide steel 
design aids to structural engineers, the 

American Institute of Steel Construction 
has improved and expanded its Com
puter Data Base for properties and 
dimensions of structural steel shapes, 
corresponding to data published in Part 
1 of the 1st Edition, AISC LRFD Manual 
of Steel Construction, as well as 
properties needed for Allowable Stress 
Design according to the 8th Edition , 
AISC Manual of Steel Construction. 

PROGRAM PACKAGE 
t . Computer Data Base in binary format for the 

properties and dimensions of the following 
structural shapes: 
a. W Shapes (many new sections) 
b. S Shapes 
c. M Shapes 
d. HP Shapes 
e. American Standard Channels (C) 
f Miscellaneous Channels (MC) 
g Structural Tees cut from W, M and S 

shapes (WT. MT. ST) 
h. Single & Double Angles 
I. Structural Tubing 

2. Explanation of the variables specified in 
each of the data fields. 

3. Listing of a BASIC read/write program and 
sample search routine. 

4. Utility program to convert data file to ASCII 
format for FORTRAN applications. 

ORDER FORM 
I enclose payment of $ lor qly 01 
NEW lRFOIASO COMPUTER OATA BASE·OIMENSIONS AND 
PROPERTIES OF STRUCTURAL SHAPES AT 560 each 
(Member price $45 Members & non-memberS with trade-tn' $35) 

PERSONAL COMPUTER DISKETTE FOR: 
o IBM·PC (& Compatibles) O OEC Rainbow PC 
o HP· l50 0 Wang PC 

'For d scountea trace n aroee the 0I'9'na1 COPY 01 tne 
pteol!OUS AISC Sf'Iape dala base must be relurnecJ ..,. In 

you, rem Mance ()t!ef QOOd on d.skettes only 

v sa .\ MaS/erCarct .lCCeplea 

Caro No 

MAil TO NEW lRFDIASD COMPUTER OATA BASE 
AMERICAN INSTITUTE OF STEEL CONSTRUCTION . INC 
PO Sox 4588, Chicago, Il 60680·4588 

Name _ Tille 

Company 

Address 

Siale 

Please enctose remittance. No C.O.D. ordera. InNew York, Cahlot'· 
nls and IIhnol5, add sales tax ShipPing charges prepaid In Ihe U S 
On shlpmenls outSIde Ihe US , add 10% 0' 100al purchase lor 
poslage and handling VIsa and MaslerCard aceepled 

Sgnalore 
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ORLANDO TERMINAL 
A Roof that "Floats" 
by Donald l. Moe 

The new TriCounty Transit passenger 
I terminal In Orlando, Fla was designed 

to replace an aging terminal serving the 
Metro area. The site, In the center of down
town, was relatively small for a terminal 
that had to accommodate a peak capacity 
of 20 buses- as well as protect the public 
from sun and weather 

The solution proposed was a concept 
developed by Architects Design Group 
Conceptually, the passenger terminal was 
to be protected by a large covered roof 
WhiCh, In essence, would be ·column-free • 
The solution to this deSign criteria was a 
structural system above the roof area II 
conSists of two major steel pipe trusses 
spanning 206 ft and supported by columns 
at each end Since the terminal IS In the 
heart of downtown, the architect wanted to 
create both a lunctlonal project and a focal 
point for the city. The trusses align them
selves parallel with one of the majOr inter
changes through the city 

Four columns, 4 It In dla , support the 
trusses The columns frame to as-ft . deep
drilled caisson Jor foundation support The 
caissons. 206 ft x 60 ft oc., proVide an 
open area for buses to navigate . And. they 
create a feeling of open space under the 
terminal bUilding Itsell Cotumns. clad In 
stainless steel. add to the feeling the roof IS 
1I0ating above the pavement 

During the Initial deSign, a standard pad 
foundation was selected for the columns 
After completing Initial truss runs and gath
ering data for foundation load. the pad SIZe 
was fixed at about 20 It x 30 ft . ThiS Individ
ual pad had to be set at a depth 10 It below 
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PLAN 

SplICe point 

Splice point 

Typical bottom chord connection (/.) 
Isometric end sectIOn (be/ow, I.) 

• 

finished grade 10 utilIZe dead weight of the ~ 
5011 and passive 5011 pressure to feslst 

overturning forces AI this depth the pad 
would be below the walertable. resulting In 
dewatering and extensive excavation. At 
this pOint the fooling considerations were 
re-evaluated and a drilled caisson pier se-
lected which resulted In considerable cost 
savings Since the concrete column would 
spring from the top of the pier no pile cap 
would be necessary The pier foundation 
provided minimal settlement as well as 
minimal lateral displacements 

Because of the nature of lubular slruc-
lures. several load combinations were con
Sidered ExtenSive computer modeling 
was used dUring all phases of analysIs and 
deSign The experllse of Ihe American Pe
troleum Instltule (API). who compiled the" 
years of dealing With offshore towers. was 
employed throughout the analYSIS deSign 
phase. AnalYSIS of the bus terminal em
ployed Ihe PC SAP program ThiS F,ntte 
Element Code can easily model three di
mensional truss or frame structures con
taining as many as 1000 10lnts Since the 
program runs on PC-based eqUIpment. Ihe • 
deSign team could qUickly examine alter-
nate member geometry and/or conflgura-
lion at economical cost Program execu-
tion time was less than 20 minutes 
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Dramatic rrlCounry Transit 
terminal (above) DetaIls 01 unique 

(oof frammg (r ) shows sectlOfJs . 
lermmal floor plan (boN) 

~ During the preliminary design phase a 
simple. three-dimensional truss analysIs 
was used to determine initial member 
cross section. investigate thermal stresses 
and invest igate changes In geometry Re
sults of these analyses were used eventu
ally to reline support framing ConditionS 

DUling the IInal design phase. a more 
ref ined three -dimenSiona l trussiframe 
model was adapted Moments. shears and 
aXial forces resulting from thiS analysIs 
phase were used to develop adequate con
nection details, as well as refme member 
sizes 

Once the Initial truss configuration had 
been analyzed and refined and approved 
by the architect , IndiVidual member sIZes 
and thell associated connections were 
checked lateral buckling of the individual 
members and ' punching ' shear at the con
nections were of maJOr concern. A quality 
control procedure was established with a 
testing fab to assure welding standards 
were met dUling fabllcatlon and erection 
All welded JOints were checked closely for 
compliance with the latest Amellcan Weld-

• 

Ing Society gUidelines Finally, the com
pleted deSign was again computer-mod
eled for overall Integllty 

The end result IS a three-d Imenslonal 
'space-frame" truss spanning 208 ft . con-

Number 4 I 1987 

section 

I 

south elevation (north similar) section 
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Spectacular space·frame roo/ 
trusses (I) were shop·fabrlcated 
(c) In sectIons and ',eld·spllced 
Tricky delivery problems were 
solved by making Iruss Irs own 
(ruck bed (bott) 

• 

slstlng of 24-m . dla top and botlom 
chords; to-In. dla and 5-ln . dla diagonals 
One end of the truss IS fiXed , Ihe olher end 
bears on a Neoprene plate which Simu
lates a roller type connection to relieve 
stresses relaled to lemperature 

The roof structure IS suspended al seven 
local Ions on the Iruss The main supporl 
members for the lower roof conSists of 4 ft 
6 In deep fOist girders These girders 
frame to a to-In d,a steel pipe. Ihen canti
lever approxlmalely t 2 ft past the support 
hanger JOiSt girders were selected for 
economy, with the main roof structure con
structed of 24-ln deep 10lsts Intermediate 
angle framing and light-gage framing 
pons the aluminum ceiling system 
dead load and wind load uplift Roof dimen
sions are 85 ft x t 95 ft 

Because of the size of Ihe truss . t6-ft 
high x t 6-ft wide and maximum span be
tween splice points of 75 ft. trusses were 
delivered 10 the site In four sect ions then 
spliced In the field All welds were moni
tored and tested 

The task of delivering Irusses 10 the site 
presenled some tricky problems for the 
fabricator The fabricator devised a truck
Ing system which made the truss essential
ly ItS own truck bed Connecled to a truck 
cab, the trusses were literally driven to the 
prolect 0 

Architect 
Architects Design Group 

Structural Engineer 
Don Moe Engineering Inc 
Winter Park. Florida 

Owner 
TnCounty Transit CorporatIOn 
Orlando. Florida 

Donald L Moe. PE .. ls the prmclpalln the SlfU:e 
tural consulting firm of Don Moe Engmeerlng, 
Inc .. Wmter Park. Flo"da 

MODERN STEEL CONSTRUCTION 



E750-SPANS TO 32 Ft 
E6OO-SPANS TO 26 Ft 
S.50-SPANS TO 23 Ft 
E3OO-SPANS TO 15 Ft 

FOR DELIVERY-NOW 
Galvanized G6O-G9O 

Lengths to 50 ft. 

Plated Decks-Plain or perforated 
Most complete line of deck products 
in 5/8" to 71f{' depths 
OUR SERVICE WILL SAVE YOU TIME" MONEY 
Epic has these profiles available for shipment 
on an A.SAP. Basis! 
Your order will be processed in One Week 
in most cases. Ask about our A.SAP Service . 

• Call (412) 351-3913 today for price and 
delivery information and for product advice 
on all types of Form Decks, Composite 
Decks, Long-Span and Roof Decks. 

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

Dealer Inqumes InVIted 

EPIC 
Eleven Tolbot Avenue. Rankin. PA 15104 

PHONE: 4121351 -3913 
TWX: 710-664-4424 

EPICMETAL BRDK 



CONTINUING 
A TRADITION OF 
RELIABILITY 
, .. Lnzmclzillg A New Era 
in Steel Design! 

1927 ... 

1986 ... 
It's Here! The Book We've 
All Been Waiting For ... 

• based on the 1986 A1SC "LRFD" Specificabon for 
Structural Steel Buildmgs. 

• grounded m the tradlllon of the A1SC "bible" -the 
Mallual of Steel eollstnlctioll, introduced in 1927 and 

now m Its 8th Edition. 

• meshing the familiar and accepted basics with the 
very latest approaches to steel design, derived from 
current research and technological advances. 

• helping you design more reliable, more economical 
steel-framed buildings. 

• ••••••••••••••••• 
• ORDER YOUR COpy NOW! 
• AMERICAN INSmUTE OF STEEL CONSTRUCTlON·OEPT B 
_ PO 8OX.sae, CHICAGO, 1.80680-4588 

II I encIor.e piyment ofS for -copt('Soi the Fa", Edlt.on t..o.d and Resa:.tilIrn 
FKtor OlsIgn Manual ofSt{'(oI onstrudlon ,t $56,00 eKh 

II Nuw .. Title • • Comp!ny 

= :. __ ._~<O,_":M~="' __ · I II sak-stu. st\lppmgcharg(5 prepud In the US On &hlpmentsoutl5tde the US., .dd 1~ of 
toUl purchase for postage and handhng. Visa and MuterCllrd aCttpted. 

• Charge MyCard No. __ Exp. 


