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1982 T.R. HIGGINS LECTURESHIP AWARD SET 

The 11th annual T.R. Higgins Lectureship Award has been an· 
nounced by the AISC Committee on Education. The Award recog· 
nizes an outstanding lecturer and author whose technical paper(s) 
are identified as an exceptional contribution to engineering litera· 
ture on fabricated structural steel. Papers published within a five­
year eligibility period ending January 1, 1981 will be considered. 

• 

The winner of the prestigious award will receive a $2,000 check 
during special ceremonies at the 1982 National Engineering Con· • 
ference in Chicago when he presents his first paper. 

Six eminent engineers from the fields of education, design and 
the fabrication industry select the award winner. They are: 

Eugene Chesson, University of Delaware 
Lester He", T. Y. Lin International 
Charles G, Salmon, University of Wisconsin 
DanIel H. Shahan, Albert Kahn Associates 
V,H, Thompson, Jr., Mosher Steel Company 
W.A, Thornton, Cives Steel Company 
Deadline for nominations is November 16, 1981. For complete 

information, write: Commillee on Education, AISC, 400 North 
Michigan Avenue, Chicago, Illinois 60611. 

NEW FELLOWSHIP AWARDS ANNOUNCED 

The 1982 Fellowship Awards program, sponsored by AISC, has been 
released. This year, a maximum of eight $4,750 awards will go to 
engineering students who propose a course of graduate study 
related to the fabricated structural steel industry. Each award in· 
cludes a $750 educational supplement to be used by the department 
chairman in administering the program. 

The Fellowship Awards, designed to encourage expertise in the 
creative use of structural steel, is open to senior or graduate civil or 
architectural engineering students who are U.S. citizens, major in 
structural engineering-and who are accepted as full-time students 
into an accredited college or university for the 1982 academic year. 

Complete information on the awards, and applications, may be 
obtained by writing: 

AISC Education Foundallon • 
400 North Michigan A .enue 
Chicago, illinois 60611 
Fellowship Award winners are honored guests at the AISC 

National Engineering Conference. 0 
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We Invite you to join more than 6,000 of your associates who are now 
regularly receiving the AISC Engineering Journal .. The cost is only 
$6.00 for one year or $15.00 for three years; single issue $300; 
(Foreign rates : $8.00 for one year. $18 for three years; single issue 
$4.00). Simply fill out the attached form and send your check or • 
money order to begin your subscription , Payment must be enclosed • ~ 
with this order. Make checks payable to AISC. Foreign subscriptions 
are payable in U.S. funds on/yo 

To enter your subscription to the 
AISC ENGINEERING JOURNAL detach and 
return the attached envelope TODAY 
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Stoking atrium In new Mitre Corporation headquarters tXJlldtng, Bedford. Mass 
Overhead walkways malntam security while tymg structures together 

The Mitre Corporation: 
New Standards in Environment 
by Merle T. Wesllake 

To meet space demands Incurred by Its 
rapid growth. The Mitre Corporation. 

a hlgh·level engineering and research 
organization in Bedford. Mass , engaged 
our firm to determine the feaSibility of 
building add,llOnal space to accommo­
date t ,000 new people over the next 

Merle T Westfake . AlA , IS vice-president . 
Hugh Stubbins and Associates , Arch,tectsl 
Planners . Gambndge, Massachusetts 

3rd Ouarterlt981 

several years Our study analyzed func· 
tlonal. parking, open·space and Clrcula· 
tlon reqUirements of the existing complex 

From thiS InvesllgallOn came a deci· 
Slon to construct, In two phases, two of· 
f,ce buildings, deSignated "J" and "K," 
accommodallng 500 people each . These 
would set a new standard for the working 
environment. The priorities of Inter-bulld­
,n9 Circulation and security were foremost 
in the deSign solution . Flexibility and view 
were also Important In a facility that 

would accommodate standard t 7()'sq It 
offices The only other major program 
reqUIrement was 10 prOVide a fleXible 
conference room for 300 

Network of Bridge. 
The eXisting Milre building complex was a 
U·shaped series of 10 bUildings Intercon· 
nected by a network of enclosed pedes· 
trlan bridges, or skyways, to permit Inter· 
bUilding Circulation within a high security 
zone Our new buildings were deSigned, 
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DramatIc stairways grace 
handsome afflum. lend sense 

01 openness to offIces 

as part of the iOillal masler plan, to be 
positioned within this central complex . 
These structures closed the fourth side of 
the U-shaped configuration, thus com­
pleting a closed cirCUit for Inter-buildlng 
movement. This continuous loop pedes­
trian path, relating also to the redesigned 
loop road and loop parking arrangement, 
permits easy access to the complex from 
a series of security lobbies . 

Adding 1,000 people to the complex 
required a review of the overall campus 
plan to find ways both to integrate added 
parking and improve the overcrowded 
and complicated vehicular routes . Within 
the new structures, a created environ­
ment provides a maximum number of 
enclosed private offices, each space with 
natural light , a sense of openness and 
ready access to building functions with­
out long walking distances 

Mitre "J," completed in 1979, used the 
construction management process with a 
Guaranteed Maximum Price format. 
Careful deSign, selection of materials and 
methods of construction permitted the 
building to be completed three months 
ahead of schedule, on a IS-month con­
struction cycle. and 2% below the GMP. 
Total construction cost, including high­
quality movable partitions which allow for 
fleXible office space , carpeting. ceilings, 
lighting , etc .. was $55.45 per sq ft . 

Another assignment was to design a 
small addition to the computer center; 
the physical and operational hub of the 
complex Careful coordination between 
client , user , architect , engIneers and 
constructIon manager were essenttal for 
completion of this modest but crucial 
element of the building complex . 

Success Breeds Success 
Because of the success of our first proj­
ect . Building "J. " In establishing a new 

4 

standard for a working envIronment at 
low cost and Within severe scheduling 
restr ictions. the corporation authorized 
us to proceed with Phase Two. Building 
"K" is currently under constructIon and 
closely follows the form and concept of 
Phase One . 

Building "K" presenfed the architects 
an unusual opportunity to build on the 
experience of the completed building . An 
intensive interview program was initiated 
at all levels of the Mitre organization . 
Additional comments were elicited from a 
large number of individuals . 

On the basis of these evaluations, 
most of the original design concepts were 
reinforced. With certain modifications 
employed. The open-office secretarial 
work area at the building center was re­
deSigned . The new plan gives the area a 
sense of order and definition by organ­
izing work stations to one side-column 
placement . positiOning of lighting and 
underfloor outlets prOVide a clear zone 
for CIrculation . Conference rooms , whIch 
opened Into secretarial space in Building 
"J," were located in central core areas 
so meeting attendees would not disrupt 
secretartal work . 

Both buildings are organized around 
enclosed, landscaped . mult i-use interior 
atria . The width of each of the three 

• 

wings enables two sets of offices to flank • 
a central work space for secretaries, as 
well as provide through-wing circulation 
ThiS space gains a sense of openness 
from Incorporation of sidelight office 
windows . 

Interior offices look Into an attractive . 
controlled atrium environment. Softly 
curved planters With continuous seating 
wal ls, combined with a variety of plants 
and trees. add a contrast to the sharp, 

MODERN STeEL CONSTRUCTION 
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angular geometry of the buildings and 
lend a dynamic quality Much of the BUild­
Ing "J" atrium's slate floor was left open 
for exhlblls and social functions . In 
Building "K," a dining faCIlity graces 
the atrium 

Significant Cost Benefits 
The enclosed atrium plan offers Signif­
Icant cost benefits Since much of the 
wall area normally exposed to weather 
elements is protected Internally by the 
covered atrium, wall costs are reduced . 
In addition, the energy saved through 
minimal exteflor wall heat loss is impor­
tant ln achieving an annual energy budget 
of less than 50,000 Btus per square fool. 
Each of two independent mechanical 
penthouses enables control over heat 
loss and gain by responding to loads as 
the sun moves around the building, there­
by minimIZing energy consumption , 

The "J" Building, With a footprint cor­
responding to a 45- isosceles triangle. IS 
supported by conventional spread foot-

ings bearing on natural sand and gravel 
Each exterior leg of the triangle is approx­
Imately 300-ft long With a hypotenuse 
about 424-11 long Corresponding dimen­
SionS of the skylight over the atrium are 
65 ft and 92 II, respectively 

The ASTM A36 baSIC sysfem of the 
superstructure IS a combination of unidi­
rectional, welded moment-reslstlng 
structural steel frames on a predominant 
column grid of 20 It by 25 fl. TYPical com­
posite floor construction IS 2V2-in nor­
mal weight concrete (300 psi) topping, 
With welded-wire fabriC, on 3-Inch deep 
galvanized steel deck (non-cellular and 
cellular to accommodate electrical race­
ways) with spray-on fireproofing 

Structural steel filler beams , framing to 
composite as well as non-composlte 
girders, are composite with the concrete I 
steel deck slab through the use of headed 
stud shear connectors Similar construc­
tion IS utilized on the roof, except that the 
structural steel IS sloped to minimize the 
requlrennent for concrete fill used for 
drainage Electrical raceways on the 

ground floor are encased In concrete fill 
poured on top of a concrete slab cast 
on grade 

Temporary and permanent expansion 
JOintS have been designed Into the struc­
tural/architectural system to account for 
undeSirable temperature effects related 
to the facade Brick veneer on a stiffened 
and galvanized steel stud back-up system 
was emptoyed as part of the architectural 
facade construction 

All "not-exposed-to-vlew" structural 
steel has been cleaned In accordance 
With SSPC - SP3 and painted In the fabrl­
callng shop prior to in-place appllcallon 
of spray-on fireproofing , 

An "exposed-to-view" feature of the 
architectural design IS a pyramidal sky­
light liS primary structure IS a structural 
steel tripod prevented from spreading by 
a triangular tension ring at roof level 
Geometry dictated the location of the 
expansion J04nts . which terminated at two 
locations along the Interior spandrel 
beam In the atrium Consequently , the 
skylight tenSion ring has been floated on 

Mitre CorporarlOl1 's new structure, Plan shows enclosed atrium which offered substantial cost benefits 
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Skyway network In Mitre 's headquarters controls mterbUlJdmg Circulation In secuflty areas Photo below details steel frammg 

neoprene bearing pads to permit the ex­
pansion JOints to function as intended. 
Another design feature IS a fight struc­
tural steel pedestrian bridge which 
passes through the atrium . 

Construction of the Building "J" com­
puter center involved expansion of the 
existing computer facility . St ructural steel 
was chosen for thiS part of the work for 
two reasons : fi rst, for the ease of con­
necting to the existing construction; and 
second, in recognition of the requirement 
for fast completion of construction . 

Building on Experience 
Implementallon of the "K" Building , a 
virtual mirror image of "J," provided an 
opportunity to study the possibili ty of 
structural design modifications. A thor­
ough on-site review of the exterior brick 
of "J" showed satisfactory performance 
after more than a year . Consequently , 
we decided to eliminate the permanent 
expansion joints and use only temporary 
expansion joints in the structural 
steel frame . 

6 

To set the "J" and "K" BUildings apart 
Internally, the "K" Building column grid 
was modified to 20 ft x 18 ft and 20 ft 
x 31 ft Further, lhis conflgurallon sug­
gested lhe placement of unidirectional, 
welded moment-reslsllng structural sleel 
frames on the exterior and interior 
pe rimeter lines . 

Based on gUidance by the project's 
construction manager, in conjunction 
With the owner's schedule and construc­
lion market conditions at the time of each 
project , steel was chosen as the most 
appropriate structural syslem. Tight 
schedules were maintained by a fast­
track process-which Included early 
construction document packages for 
foundations and structural steel and 
steel deck . 0 

Architect 
Hugh Stubbins and Associates 
cambridge, Massachusetts 

Structural Engineer 
LeMessurier Associates/SCI 
cambridge , Massachusetts 

General Contractor 
Gllbane Building Company 
Providence, Rhode Island 

Owner 
Mitre Corporation 
Bedford, MasSachusetts 
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Southwest Forest Industries ' new corporate headquarters In PhoeniX, Anz bOasts panoramas In all 
dlfectlons. Bulldmg was sited to take full advantage of enVIronment 

Southwest Forest Industries: 
Room, with a View 

• New corporate headquarters for 
Southwest Forest tndustries is a 

striking bu ilding on a scenic 8-acre site in 
the Arizona Biltmore resort complex near 
Phoenix , Ariz The low-profile structure , 

3rd Ouarter/1981 

Sited to conform with city height and 
scenic view requirements , boasts dra­
matic panoramas of downtown, Squaw 
Peak and Camelback Mountain. 

The new 85 ,DOO-sq It structure em-

braces two building sections at oblique 
angles to each other . The site layout 
enabled the architect to take full advan­
tage of ex ist ing desert terrain without dis­
turbing the environment rT 

7 



Gigantic glass-sheathed lobby featuring 
wood-paved COUrt and eucalyptus tree 

grove serves both wings of magmflcent 
bUilding Steel framing of SouthweSt 

Forest 's structure , shown below, 
was sheathed With wood 

Leading Into the large glass-sheathed 
lobby is a granite-paved enlry court With a 
lormal grove 01 eucalyptus trees and a 
reflecting pool The two-story lobby over­
looking the golf course serves the three­
story wing to the south and the two-story 
executive wing running north . Penetrating 
the lobby are a bridge and a granite stair­
way that serves all levels " Exterior and 
interior architecture coordinate by con­
tinUing exterior wall planes and materials 
Into the lobby " 

Unique Skin 
The outSide 01 the bUilding leatures a 
unique, lightweight composite panel 
material-aluminum-laced With a poly­
ethylene core The sea-woll gray panels 
combine high durability and easy mainte-

Room , and With a view (r .rplus coordination of architecture that brmgs outside mto lobby Plan below shows mtegratlon of two bUlldmgs 
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• 
nance with good Insulation values These 
facades are designed for individual condi­
lions of their Orientation . The east. west 
and south areas, subject to direct sun­
light, have flush glass protected by curved 
aluminum brlse soliel with Integral lou­
vers . The louvered areas extend below 
the window head to proVide diffused day­
IIghling The north eleva lion and lobby 
are without sun shading 

The wall panel and sunscreen system 
IS constructed of lightweight 4mm alumi­
num and polyethylene composite sheet 
material V,s,on areas are solar grey 
glass set In a stopless exterior flush glaz­
ing that uses elastomer sealant for four­
sided support , 

The bUilding has two wings To the 
• north, a two-story executive wing houses 

the bulk of Southwest Forest's employ­
ees Many small courtyards have been 
set Into the building along both sides to 
Increase the number of corner offices 

and provide interior work stations With 

more outward views . Each department 
has a unique floor plan to prOVide the 
most functional arrangements poSSible 
A third floor was added to the south , 
where the land slopes away The ground 
floor serves data processing and office 
services needs Two top floors are 
sub-leased 

The two WingS are connected by a 
glass-sheathed lobby Wood, the firm 's 
principal product, graces the lobby floor 
With custom teak flooring and matched 
wall panels . A play of interior/exterior 
relationships coordinates the exterior 
archi tecture with the interior design by 
bringing exterior materials-wood, gran­
Ite and aluminum-inside . Below the 
lobby on the ground floor, a large em­
ployee dining area features a t05-ft long 
wall lined With 36 large photos that depict 
company operations that stretch across 
the country 

Speed Major Conslderallon 
A fast-track approach , to reduce con­
struction time and erection costs , was a 
major conSideration on thiS protect A 
steel frame faCIlitated those fast-track 
concepts, which permitted the structural 
steel to be ordered and fabricated before 
draWings were completed The system 
selecllon also produced additional econ­
omies In foundations and tateral force dls­
trlbullon to masonry shear walls 

TYPical bays for the steel framing sys­
tem are 25-ft or 3D-ft Wide throughout the 
length of the bUilding . In the opposite 
direction, bays are 30 ft , 15 ft and 30 ft to 
maintain a 75-ft Wide structure . The lay­
out prOVided the desired degree of flex­
Ibility and open space In the Interior 
A 3 V. -In slab over 24-ga corrugated 
metal deck IS supported on H-serles steel 
bar 10lsts at 4 It a c 

The steel girders , which run longitu­
dlnally , are supported on steel columns 



Two bUlldmg wings meet at obI/que angle at lobby Small, terraced 
courtyards along both sides proVide Views , create more corner offices. 

and interior masonry block core walls 
Ihal bear on rock and!or compacted fill . 
The core sections enclose mechanicals 
and elevators . The short-span joist 
system on the center bay permitted major 
duct runs the length of the building 

for HVAC distribution, without interfer­
ence from large or deep structural 
sections . The steel beams were designed 
a uniform depth to accommodate mech­
anical! electrical trades, thus reducing 
installation costs . 

Closeup of extenor highlights lightweight skm and louver details 
that shade windows to provide diffused dayllghtmg 

l 
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Walkway to a View 
In the lobby area , a long-span steel 
bridge walkway between the two buitding 
sections opens the great outdoors of 
mountain or desert to Viewing A wide 
stairway, constructed of two 28-ln . deep 
x 4-in . wide fabocated steet tubular 
stongers highlights the lobby area and 
opens public access to the second ftoor . 

A separate steel bridge, for the execu­
tive entrance from the parking area, was 
constructed of exposed steel beams sup­
ported on piers . The walkway provides 
immediate access to the second floor 
directly from the pa rking lot. 

The lateral reSisting system consists of 
structural floor slabs that act as rigid 
diaphragms to transfer lateral loads to 
the interior core walls . These core sec­
tions deliver all Wind and seismic forces 
to the foundallon system . 

In formally dedicating the new head­
quarters on July 25, President and CEO 
W.A. Franke commented, "Southwest 
Forest's deciSion to build its new corpo­
rate headquarters in Phoenix reaffirms 
our commitment to the community of 
Arizona ... We are now one of three 
Fortune 500 companies with headquar­
ters in Arizona . We conSider this state 
our home, and look forward to a long and 
prosperous future here ." 0 

Architect 
Metz Train Youngren of Arizona 
Phoemx, Arizona 

Structural Engineer 
Gervasio & Associates 
Phoenix , Arizona 

Mechanical/Electrical Engineers 
Lowry..$orensen-Wlllcoxson Engineers. Inc 
Phoenix, Arizona 

General Contractor 
Kitchell Contractors, Inc , 
Phoenix , Arizona 

Owner 
Southwest Forest Industries 
Phoenix, Arizona 
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FOCUS '82 
THE NATIONAL 

ENGINEERING CONFERENCE 
as sponsored by 

The American Institute of Steel Construction 

YOUR PROFESSION, STRUCTURAL ENGINEERING, Irom lis ear­
liest time has demanded not only the most exacting attention to 
eXisting technical mformatlon, but also full consideration of how func· 
tlonal the structural design wlll be from both the sociologic and eco­
nomiC pomts-of-vlew This phenomenon places you In the posItion of 
needing to know that which has transpired In your professIOn. along 
with the present state of the art. plus what the future may hold. FOCUS 
'82 NATIONAL ENGINEERING CONFERENCE will take a look al 
"The Engineering Experience: Past. Present. and Future . ' 

A total of fifteen subjects will highlight "The Engmeering Experience " 
next March In Chicago Presentations Will mclude: 

• Economics 0' Low-Rise Steel Framed Structures 
John L Ruddy-Fletcher-Thompson, Inc 

• Computer GraphIcs 
Wilham McGuire- Cornett University 

• Strength 01 Unbraced Beams with Deep Copes 
Joseph A Yura- Unlverslty of Texas 

• Construct,on In Space 
National Aeronautics and Space Administration 

• SImplifIed AISC SpecIfication 
Lynn S Beedle-Lehigh University 

• Innovations In the Design of Steel Bndges 
J E. Tom" Sawyer-Greiner Engineering SCiences, Inc 

• How to Inspect Structural Steel 
Edward M Beck- Law Engineering Testing Co 

and eight additional and Important papers plus the perenlally pop-­
ular Field Trips All of thiS at the continued low cost registration fee 
of only $110 If you register before February 1, 1982 (AISC ProfeSSional 
Members pay only $85 before February 1, 1982.) 

THE FIELD TRIPS 
On Fnday afternoon, March 12, the National Engineering Conference 
offers four field triPS These special tours will afford you a unique view 
of Chlcago-a vital. bustling, brawny city continuing one of ItS largest 
building booms 

1, FABRICATING PLANT TOUR - VISIls 10 Wendnagel and Company, 
Inc and Arlington Structural Steel Co., Inc. limited to 100 

2, INLAND STEEL COMPANY- A preview of sleel making Ihrough a 
film shOWing the complete process Will slart tour participants 
through thiS impreSSive facility They Will see a BaSIC Oxygen Fur­
nace and slab caster, a slabbing mill , and a hot striP mill The tour 
Will also VISit blooming and Wide flange mills Limited to 150 

3, UNITED STATES STEEL SOUTH WORKS - From Ihe comlorl of 
the bus you Will drive past the Impressive Blast Furnace Facility 
From there you 'll walk to the Basic Oxygen Steel Shop, see the 
blooming mill , the roiling and finishing of structural sections, and 
UM Plates Limited to 150 

4. ARTS AND ARCHITECTURAL TOUR - Chicago IS heralded as a 
City of more "municipal art " than any other in the United States 
The work of Picasso, Chagall , Mlro, and Calder are prominently 
displayed It IS the City of LoUIS H SullIVan and Frank Lloyd Wright 
The skyscraper was Invented In Chicago and the world 's tallest 
bUilding pierces the clouds This bus and walking tour IS certain to 
Increase your take home value " limited to 250 

Select your first , second, and thlfd chOice of field tnp on the regis­
tration form ASSignments will be made on a first come, first served ' 
baSIS 

Chicago Marriott Hotel 
March 11-13, 1982 
Chicago, Illinois 

AISC's 60th Anniversary Year 

OPTIONAL FRIDAY EVENING ACTIVITY 
CHICAGO-FtT FOR A KING-You are Invited to the ' King 's Manor 
A medieval paradise awaits you as you step back In time upon entenng 
your restaurant for the evening As the hours pass, you Will feast on a 
SIX course dlnner {no eatmg utensils allowed), freety savor WlOe, beer, 
and Cider, and mix With your courtly hosts-the King, Minstrel. Jesters, 
and theSlOgmg Wenches The splnt is of the dark ages but the 
feel 109 IS joyful and bnght You II board your lime machine ' at the 
Hotel 's Rush Street Entrance at 6 :30 PM To reserve yourself 
a place(s) complete the section on the back of the registration form 
Transportation, food, dnnk, and entertainment at $45 00 per person 
Please make your reservation early 

SPECIAL PROGRAM FOR SPOUSES or 'ChIcago, As You Uke It 

Thursday. March 11 

7'30 am Reglstrallon 
10 
1:30 pm AISC'S Registration Desk Will be open whatever your arnvat 

time 
1:30 pmWhal Makes ChIcago Tlck?"-A whImSIcal. spmted talk fea­

tUring CHAR LOnE KIRSHBAUM , a Chicago enthUSiast and 
noted authOrity on the City- its many ntches, secrets and 
idiosyncracies Kirshbaums styte was featured In a Parade 
magazme article Hervlewpolnt is never "ho hum " She mixes 
arChitecture, art , and native WIt. and provides an exciting 
new and different dimenSion to Chicago- your kind of town 

2:30 pm Break 

2:45 pm "How To Have The Time Of Your Life "-Getting the most 
out of Itfe means getting the most out of time SHEILA 
KIMMEL, experienced counselor and psychotherapist will 
heighten your own personal awareness of time miSUse, of 
thinking ahead, and of learnIng to live with life 's conflicts 
Ms Kimmel IS In pnvate practice, an adult educator, teacher, 
and psychology Instructor at several of Chicago 's colleges 
She also conducts workshops and training seminars on a 
variety of tOPICS involVing the self, relationships, manage­
ment, and Job fulfillment 

4:00 pm Adjournment 
6:30 pm AISC Receploon 

Friday, March 12 
9:30 am Board busses at the Hotel's front entrance for an Art-See 

Chicago. Upon your arrival In the Hyde Park section of the 
City, you will enjoy an inSiders look at Chlcagos art world 
Meet one of Chicago 's most exciting and exceptional artists 
Chat Informally and discover how an urban envlfonment can 
spark creativity . how a love of nature IS one of the keys to 
a stimulating and artistic metropolitan eXistence 
Also on your morning Illnerary will be a VISit to the magni­
ficent Rockefeller Chapel on the UniverSity of Chicago 
campus And then there s lunch at Geia 's where you will 
experience the best In fondue dlOlOg As you leisurely dip 
fresh vegetables, breads, and frUits IOtO deliCIOUS Imported 
cheese and chocolate fondues you can thank the MOOrish 
Pnnce Geja who established the onglnal Gela 's in 723 AD 
at Mt TlzL Geja 's has been termed " the most atmospheric 
restaurant In Chicago." You will find out why as you lunch 
and SiP the house wine 
The tnp back to the hotel IS sure to please and you Will arnve 
there at about 3 pm 

Saturday. March 13 
This IS a free day, but before you pack 10 leave Chicago why 
not Visit the famous Marshall Field store on State Street, 
between Randolph and Washington, A copy of the MAGASIN 
PRINTEMPS 10 Pans Marshall Field IS a shoppers delight 
We sincerely hope you will enJOY Chicago! 

• 
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FOCUS '82 

THE NATIONAL 
ENGINEERING CONFERENCE 

as sponsored by 

Chjcago Marriott Hotel 
March 11-13, 1982 
Chicago, Illinois 

The American Institute 01 Steel Construction AISC's 60th Anniversary Year 

NAME 

AISC REGISTRATION AND ROOM RESERVATION FORM 
Professional Member Fee: EARLY REGISTRATION (Postmarked on or before February 1, 1982)- 585.00. 

Professional Member LATE REGISTRATION (Postmarked afler February 1, 1982)- 5115.00. 

Regular Fee: EARLY REGISTRATION (Postmarked on or before February 1, 1982)- 5110.00. 
Regular LATE REGISTRATION (Postmarked afler February 1, 1982)- 5150.00. 

(Registration Fee includes all NEC General Sessions. Luncheon, Reception, and Field Tnp.) 

Please register and make room reservations tor the following individuals: (Please Type or Print) 

TITLE 

Arnval -,-,---,-__ Time ______ Departure 
{datel Idale l 

Will Spouse Accompany you to Conference? 0 
( If yes, see registration form on reverse side) 

Accommodations Desired: (Indicate Rate-See Below) o Single o Twin/ Double 

Friday Field Trips: (Indicate Preference 1st, 2nd. or 3rd) 
o FABRICATING PLANT TOUR o UNITED STATES STEEL SOUTH WORKS 
o INLAND STEEL COMPANY o ARTS AND ARCHITECTURAL TOUR 

Optional Friday Evening Activity -See Reverse Side 

NAME TITLE 

Arnval ___ Time 
(dale I 

______ Departure 
{dale 

Will Spouse Accompany you to Conference ? 0 
(If yes, see reglstral lon form on reverse side) 

Accommodations Desired: (Indicate Rate-See Below) o Single o Twin/ Double 

Friday Field Trips: (Indicate Preference 1st, 2nd, or 3rd) 
o FABRICATING PLANT TOUR 
o INLAND STEEL COMPANY 

o UNITED STATES STEEL SOUTH WORKS 
o ARTS AND ARCHITECTURAL TOUR 

Optional Friday Evening Activity -see reverse side 

STANDARD RATES: 
SING LES: $65 

TWIN/ DOUBLES: $78 

(Rates subject to City and State Sales Tax - 9.1%) 

IMPORTANT NOTICE: THE CHICAGO MARRIOTT HOTEL will honor and guarantee those reservations postmarked on or 
before February 11 , 1982. In order for you to reserve the accommodations of your choice at a guaran­
teed rate, please mail this form promptly. 

TH IS RESERVATION IS SUBM ITTED BY: ____ _ 

COMPANY OR AFFILIATION ______ _ 
Telephone 

ADDRESS 
Street Slale ltp COOe 

Mail Completed forms and regist ration fee to: AMERICAN tNSTITUTE OF STEEL CONSTRUCTION , 400 North Michigan 
Avenue. Chicago, Illinois 606H - Attention: Convention Services 



REGISTRATION FORM FOR SPOUSES 

REGISTRATION FEE: $85.00 (Includes AISC Receplion. Thursday. March 11 . and Special Program for Spouses. Thursday and 
Friday. March 11 & 12.) • 

Please regisler 1he following for Ihe Spouses' Program: (Please Prinl or Type) 

COMPANY or AFFILIATION ____ _ 

ADDRESS 

NAME NICKNAME _ TOUR 

NAME NICKNAME ____ __ TOUR 

NAME NICKNAME __ _ __ ~_TOUR 

REGISTRATION FORM FOR OPTIONAL FRIDAY EVENING ACTIVITY 

Please register 

Mr & Mrs 

Chicago- Fil For A King 
FEE: $45.00 Per Person 

persons as listed below: 

Mr & Mrs. --------- ----

Mr & Mrs 

Please refer to the enclosed folder for descrlpllon of Optional Friday Evening Activity. 

• 

• 
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DramatIC One eo"X.>rat8 Cenrer bUlldmg, Hartford, Conn 
"lands " on mUnicipal garage on stae/legs. 

'J I AI 
'. I , 

Composite Structural System for 
Unique 'Building on Building' 
by Irwin G. Cantor 

Almost as If descending from space, 
with landing gears lowered , the One 

Corporate Center office building appears 

IrWin G Gantor. P E . IS preSident of the archi­
tectural firm of The Ofltce of IrwIn G. 
Cantor , Farmington . Connecucut 

3rd Quarter/1981 

to have " landed" atop the Hartford Mu· 
nicipal Garage, Hartford , Conn . 

RIsing 16 stones on top of the roof of 
the garage, One Corporate Center repre· 
sents an excellent example of the versa­
tility and economy 01 a composite struc­
tural steel design , 

The unique center was planned as an 
addition to the garage completed late In 
1979, lis " landing gears" are actually 
large, V-shaped skew columns , The 
columns were engineered to transfer 
loads to a base structure that is smaller 
than the top part of the prolect The top 
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element of the complex is a 384 ,OOO-sq ft 
office facility resting upon a 20,OOO-sq ft 
commercial area which houses reta il 
stores/shops . 

All loads for One Corporate Center are 
transferred to the existing columns of the 
municipal ·garage . These connections 
between new and existing columns of the 
building represent one of the more 
demanding aspects of the $22-million 
project. 

The Center, supporled on a minimal 
number of columns (28) , features very 
large span areas-up to 45 feet. The 
longer spans were engineered 10 max­
imize the amount of rentable office and 
commercial space in the facility . Espe­
cially noteworthy was the combination of 
a diagonal vertical steel bracing network 
(as an inner core) and rigid-frame con­
nections between all beams and col­
umns-a system which resulted in signif­
icant cost savings to the owners . 

A total of 2,940 tons of structural steel 
went into the One Corporate Center proj­
ect, with high-strength A588 steel in the 
base plates and A36 steel used for col­
umns and framing . 

Difficult Column Connections 
Engineering the connections between 
existing columns in the garage to new 
columns for the Center addition was a 
crucial aspecl of the structural design . 
Very careful cutting of rebars in existing 
columns had to be specified to allow for 
erection of the 400 ,000 + sq ft building . 

Four large, heavily reinforced concrete 
columns In each of the six typical bays in 
the parking structure served as column 
connection points . The top part of con­
crete on the roof of the garage had to be 
cut 2 in . to 3 In . to expose the rebars . 
After the required dowel locations were 
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located, by drilling holes in the existing 
concrete , base plates were set . 

Columns were then installed on the 
base plates and attached by bolts and 
welding . Holes for the new column con­
nections were then filled with non­
shrinking grout. 

A compOSite beam constructed of 
3'A "-thick concrete slab (3,000 psi) and 
3"-deep steel deck encased in concrete 
were engineered on the first-floor level 
of the t6-story office building . These pro­
vide the needed horizontal bracing at the 
transfer deck . 

An inner core of diagonal steel bracing 
runs the entire height of the Center's of-

fice building . Housing elevators and other 
mechanical services for the facility , the 
visible part of the inner core is encased in 
concrete . It appears centrally located 
between the skew columns that join the 
commercial area and office building . 

Rigid Connections 
An especially economical approach to 
structural design was taken in engineer­
ing the composite girders to be rigidly 
connected to steel columns . By employ­
ing the compoSite structural steel system , 
we used concrete to minimize the amount 
of steel that would have normally been 
required for this unique project. 

Exposed structural steel framing reveals crucial englneermg of connections 
between eXisting and new columns (r., and below) 

MODERN STEEL CONSTRUCTION 
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II the composite system were not Utl­
hzed, more diagonal bracing, or steel of a 
heavier grade, would have been needed, 
thus Increasing the cost of the project. 

Spandrel beams on the bUilding exte­
rior featured as a facade glass curtain­
wall construction . Shear walls were pro­
vided In the transverse direction only 
to transfer Wind forces to the garage 
foundation . 

Structural steel was also used to de­
sign the sloped skyhght over the main 
lobby of the commercial area . A seftes of 
tubular steel trusses "carry" the 40-ft x 
6O-ft skylight The steel members cope 
With Wind pressures and loads created by 

3rd Ouartor/l981 

frequent heavy accumulations of snow . 

Time and Cost Savings 
Composite constructton was selected for 
a variety of budgetary and scheduling 
reasons . Steel, as the least expensive 
framing system, also constituted the 
fastest method to erect the structural 
frame and for subsequent phases of 
const ruction . 

With a predominantly steel building 
frame, the dead load of the Center was 
Significantly lower when compared to 
concrete construction Addlttonal support 
for eXlsttng foottngs and foundalton of 
the garage would have been reqUired 

With a totally concrete frame Such addi­
tional support would have Increased the 
project cost 

A significant cost-revenue-produc­
lng-benefit of the composite structural 
steel design was also realtzed by the Cen­
ter 's owners . Two addlltonal, rentable 
floors were design-engineered for One 
Corporate Center This was poSSible 
because the composite structural system 
(as opposed to a concrete frame) re­
qUired no reinforCing supports to footings 
and foundation of the eXlsttng garage, 
even With the two added floors 

The owners also saved on construction 
time by opttng to employ the composite 
structural system They saved the extra 
production time that would have been 
required to cast a totally concrete Irame 
and floo"ng system 0 

Architect 
Irwin Joseph Hirsch & AsSOCiates. Inc . 
Farmington . Connecticut 

Structural Englnee, 
TheOlllCoollrwtnG Cantor , P C 
New York. New York 

Generll Contractor 
EI Construcuon Co 
Milford , Connecticut 

Steel Fabricator 
Bethlehem Fabncslors , Inc 
Bethlehem, Pennsylvania 

Ste.1 Erector 
Topper & GrtlXls 
PlaInville. Connecticut 

Owner. 
Chase Enterprises Inc . and OlymPIa & York 
Harllord, Connecllcut 
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Severa' vantage pomts proVide Views of Love Flefd PBrkmg deck reassembled 
at downtown Oklahoma OsteopathIC Hospital , Tulsa , Ol</a . 

• 

The Case of the Portable Parking Deck • 
It was November, 1968. A I .75().car 

parking deck had just been completed 
for Hayes Properties, Inc. The valet park­
ing structure was built to serve the then­
prosperous Love Field in Dallas, Tex . 

But this par1<ing deck was different. A 
steel-frame structure With 5 ~-In . con­
crele on a composite steel deck, it was 
designed to be moved-a temporary 
structure with an expected useful life of 
six to eight years . Periodic measurements 
and observations were taken to insure 
that deflections, ramp and paved surface 
wear were within reason . Results proved 
the structure fully serviceable . In fact, it 
exceeded expectations . 

Time moves on . In 1976, the deck was 
dismantled to make room for new hangars 
at Love Field . And, with the coming of the 
giant Dallas-Ft. Worth Airport, the park­
ing deck was no longer economically fea­
sible . Ramps, slabs and metal decking 
were torn away from the steel frame, 
which was dismantled and stored in a 
local steel company's yard , Just three 
blocks from the alfport. 

Three years passed. A brochure on the 
availability of the disassembled steel 
framing crossed lhe desk of W.H. Noble , 
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president of BUilders Steel Co., Tulsa, 
Okla . He, in turn, talked with John Craig 
of American Par1<ing Company, Tulsa . 
Alert to business in the area, Craig 
realized that a hospital in the downtown 
area-the Oklahoma Osteopathic-was 
growing, and would soon need additional , 
multi-story parking facilities . 

Four months of pencil work, and lots of 
homework later, Noble felt it was time to 
look at the project and see if the numbers 
were really there . Putting heads together 
with executives of the Roy J. Hannaford 
Construction Co., they came up with esti­
mated savings to the hospital of $750,000 
to $1,000,000 over the average cost of 
the same structure nationwide . 

Subsequent meetings with the hospI­
tal's architects and their s1ructural engi­
neer Indicated a four-story parking deck 
for 680 cars was a feasible project. Fur­
ther consultation with H.H. Robertson 
Co. brought some recommendations on 
decking materials . They had proVided the 
deck at Love Field . And now, based on 
studies of the original structure, lhey 
recommended a different deck With a 
stronger floor . The new deck was lighter, 
but With a different configuralion . The 

result meant even greater construction 
economies on the unique project . 

Moving Day 
The price agreed upon, Builders Steel 
started the task of bringing 800 tons of 
steel from Dallas to Tulsa . The steel had 
been carefully stored and marked against 
the day it would be used again . More steel 
from mills and warehouses filled in what 
was lacking from the Love Field facility . 

Erection took a little longer than usual 
because detailing was so very compli­
cated . In fact , complete detailing took 
almost four months from start 10 finiSh . 
Noble stated, "This project was one of 
the most Interesting we have undertaken . 
However , I would not recommend it to 
someone who does not have the patience 
and deslfe to do something nobody else 
wants todo ." 

Noble points to this project as an ideal 
situation where steel can be reused eco­
nomically-and the ultimate consumer 
can save a lot of money . Says Noble, • 
"ThiS IS a fine example of saving the cus­
tomer money-and being able to show 
how steel not only stands for the future , 
but also can be reused in the future ." 0 

MODERN STEEL CONSTRUCTION 
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Architect 
Murray Jones Murray 
Tulsa , OI<lahoma 

Structural Engineer 
AJ Solnok & AsSOCiates 
Tulsa, Oklahoma 

General Contractor 
Roy J. Hannaford Construcllon Company 
Tulsa , Oklahoma 

Steel Fabricator/Erector 
Builders Sleel Company 
Tulsa . Oklahoma 

Owner 
Oklahoma OsteopathiC Hospital 
Tulsa . Oklahoma 

15 



The Case for Mixed Construction: • 
Steel and Concrete 
by Walter P. Moore, Jr. 

This article deals with the current use 
of mixed systems that involve the 

combined use of structural steel and rein­
forced concrete . Most of it deals with 
structures designed by our firm, since we 
are more familiar with them . However, I 
have tried to pick out aspects of our proj­
ects which have design features as well 
as design and construction problems in 
common with other projects which use 
composite construction . 

Since almost all steel structures built 
recently have used compoSite floors, 
there is little reason to dwell on them . 
But, we have found one item which I sus­
pect is sometimes overlooked: to obtain 
a two-hour rated floor assembly required 
by Underwriters Laboratories , the engi­
neer must provide a minimum thickness 
of 3 'I. • over the top of the metal deck for 
lightweight concrete and 4 ,/,. for normal 
weight concrete . 

Walter P Moore . Jr ., Ph .D " P E. is preSident 
of a 1 35-person consulting engineering and 
planmng firm , Walter P Moore and Asso­
ciates . Houston . Texas . 
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The item overlooked is the lightweight 
concrete air-dry unit weight. UL 0196 
specifies this value of 114 pcf to 116 pcf 
dry unit weight be obtained from a batch 
weight of 118 pcf to 120 pcf. If the con­
crete is pumped. some lightweight aggre­
gate is replaced by sand to reduce fric­
tion . This increases the batch weight to 
122 pcf to 124 pcf, with a corresponding 
dry unit weight around 117 pcf to 119 pcf . 
UL 0840, which has also been specified 
In the past for floor system ratings, allows 
a more liberal dry concrete weight rang­
ing from 107 pcf to 116 pel . Underwriters 
Lab has agreed to write a letter allowing a 
lightweight concrete weight In this same 
range for UL 0916. 

The point to this discussion is : that if 
the concrete is pumped , there is a 
chance the air-dry concrete weight Will 
exceed 116 pcl. This, according to UL, 
requires the concrete be considered 
normal weight concrete, and the thick­
ness be increased from 3 v." to 4112" to 
maintain a two-hour rating without spray­
ing the underside of the deck . 

Some Complications 
The situation is further complicated by a 
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new trend-a fully sprinklered building . 
With the fully sprinkle red building, 
Houston Code allows for a reduction from 
two hours to one hour for the floor assem­
bly. This requires 2,/,· of lightweight con­
crete over the top of the metal deck. or 
3 ,/,. of normal weight concrete . Nat­
urally, this reduction affects the eco­
nomics of the composite floor system. as 
well as the economics of columns and 
foundation . However, it offers several 
more options to the structural engineer 
who must decide on the best and most 
economical system to use. 

A relatively new system , at least to us 
and our part of the country , is the com­
poSite joist floor system (Figure 1). This 
syslem, known as the Hambro System, 
has been a competitive option to bar • 
joists . In the past several years, we have 
used the system successfully on the 
lower bUildings ranging from three to 
eight stories . However, one of our 
current projects under design uses 
the Hambro System on a 34-story 
condominium . 

The attractive option of the system is 
that steel beams which support the com­
posite joists can be made composite with 

NON<OMPOSIH flOOl SYS If.MS 
$IHl8{."MS WITH MltAI oro. 
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the floor . You do not have the conven­
tional 2V2'" JOist seat with conventional 
bar JOIStS . Furthermore. you can have the 
studs appl ied In the shop. The concrete 
slab IS 2V, " thick (normal weight) for the 
2-hour assembly . The applicable tests 
from UL are G213. G228 and G524 . In 
this system . the joists are spaced at 
4' -1 V. " on center . The slab reinforcing is 
6" x 6" , '8 x 18 welded wire fabric with a 
yield strength not less than 60,000 pSi . 
Care should be taken in placing the rein­
forcing , sInce it determines the strength 
of the slab - there is no permanent 
metal deck . 

In the Hambro System , bottom-chord 
bndglng is not reqUIred, based upon tests 
and structural calculations. The required 
roll bar spacing provIdes resistance and 
maintaIns the lateral stabitity , posil1On 
and ahgnment of the joists during con­
struct ion without bottom chord bridging . 
Alter construction IS completed . the con­
crete slab embeds the top chord of the 
composite Joist in such a manner as to 
restrain it laterally and torsionally . 

Tests have been performed on the JOIst 
assembly to determine the factor of 
safety on the non-composite system . The 
load at faIlure was 72 psf , based on two 
tests to collapse . Tests have also been 
performed on the compteted compoSite 
JOIst assemblies , and they have per­
formed as predicted. Combined with 
composIte beams , the result ing floors 
reduce steel tonnage substant ially over 
the conventional bar joist floor. There­
fore . our experience with the system 
in the smaller office building has 
been satIsfactory . 
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As floors become hghter because of 
the use of higher strength materials, 
lightweight partitions . etc . , attention 
must be gIven to serviceab1lity require­
ments of the floor system. The first and 
most obvious concern is the deflection of 
the composite floor beams and joists 
under the dead weight of the concrete . 
(This is also true when stub girders 
are used.) 

Keeping the final floor level is a much 
greater problem than simply insuring the 
structural capacity of the floor . Myobser­
vat ion of composite floors has been that 
not enough attention has been given to 
the deflectIon of steel members during 
placement of wet concrete . One solution 
Is to shore the beams. but this is usually 
too costly . The other solul1On is to cam­
ber the beams for the dead weight of 
the concrete . 

Transient Vibrations a Faetor 
Another . but equally important. service­
abil ity requirement of lighter composite 
floors is the effect of transient vibrations 
on occupants . Human response to steady 
state vibrations was originally docu­
mented by two Germans , H. Aieher and 
F.J. Meister. in 1931 . These ratings have 
been found to be too severe for the 
design of building floors subject to tran­
sient vibrations caused by human actIvity . 
An American. K.H. Lenzen, recently 
modified the Aeiher and Meister rating 
scale by mulllplying the amphtude scale 
by 10 to account for the transient nature 
of VIbrat ions . The modified curves ac­
count impliCItly for damping . an inherent 
property of a floor system (Figures 2, 3. 4 
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and 5). Points are shown IndicatIng typ­
ical JOIsts and beams commonly used in 
Hoor construction 

This data was taken from actual lobs , 
then verif ied in the field . In all cases. the 
floors were found to behave satisfactorily. 
even though several poInts fall In the dIS­
tinctly perceptIble region . 

Another response rating , the one we 
use currently , was developed by J.W. 
W,SS and A.A. Parmelee . Based on ex­
perimental data , they developed a 
mathematical method which enables pre­
diction of human response to transient 
vibrations as a function of frequency . 
peak amplttude and dampIng. Based 
upon a response ratIng A. the program 
classifies antiCIpated human response 
into one of five categones . 

Vibration is .. . 
I . Impercepllble A < 1.5 
2. barely perceptIble 1.5 ~ A < 2.5 
3. distinctly percept ible 2.5- A < 3.5 
4. strongly perceptible 3.5- A 4.5 
5. severe A · 4.5 

The response factor A can be expressed 
as : 

(
F x A) .265 

A = 5 .08 --
0 217 

where F = frequency In cycles per 
second 

'-' 

A = displacement In Inches 
o = damping ratIO expressed as a 

ratio of aClual damping to 
cr il1cal damping 

A = response rating (Figure 6.) 
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It should be noled, the coefficient of 
damping cannot be determined theoret­
ically, but must be estimated based upon 
Judgement and experience. For a rough 
gUideline, the Canadian Standards Asso­
ciallon suggests these values ' 

D = 0.03 - bare floor 
D = 0.06 - Iinished lloor (ceiling, 

ducts, flooring, lurnlture) 
D = 0.13 Ilnlshed lloor with 

partitions 
Methods such as the one described 
above can be used easily to check on the 
acceptable serviceability 01 lighter floor 
deSigns. We have developed a simple 
computer program which Instantly pro­
vides us with the values 01 these re­
sponse lactors, R, so that we can check 
serviceability 01 floors . Great care should 
be taken when we know In advance a 
floor will contain open planning . 

Major New Use 
The major new use of mixed systems is 
the combined steel and concrete verlical 
supporting systems . The most frequently 
used item is the compOSite column. The 
concept IS lairly simple . Steel ereclion 
columns, unaSSisted, are used to carry 
the dead load of a limited number of sto­
ries during construction . Reinforced con­
crete IS later added around the steel core 
to provide a composite column that will 
support all working loads . 
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The idea IS to combine the erection 
speed of structural steel with the econ­
omy of reinforced concrete in compres­
Sion . In the final column, the structural 
steel erection column becomes another 
reinforcing bar . TYPically, the erection 
column IS' deSigned to support approx­
imately lour floors of steet, metal deck 
and concrete floor, plus another six floors 
of structural steel and metal deck only . 
The savings In structural steel tonnage on 
thiS type of system IS large As a result, 
remarks need to be tempered when struc­
tural efficiencies are measured in terms 
of pounds per square foot of structural 
steet. A composite structure of thiS type 
will effect considerable economy In the 
use of structural steel . It will also have an 
advantage over an all-relnforced-con­
crete structure in that the speed of con­
struction will be comparable to an all­
steel-I ramed structure . 

Obviously, these composite columns 
have been used in our part of the country 
because they save money However , 
there are disadvantages to the system . 
The first IS the size of the column. To min­
imize steel tonnage, the physical size of 
the composite column rivals that 01 the 
ordinary reinforced concrete column . 
The second disadvantage IS the great dlf­
liculty in building Interior composite col­
umns . Usually I interior columns have 
steel beams framing into them on all four 
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sides, which complicates the placement 
of reinforcement steel in the columns and 
the plaCing/removal of column forms . 
Hence only the perimeter columns, open 
on one side, are generally made compos­
Ite This use of partial composite and 
partial pure steel columns leads to differ­
ences In column shortenrng, which we 
will touch on later , Finally, It IS a slow 
process to use composite columns on the 
non-tYPical floors lower In the bUilding . 
Generally this tends to either halt normal 
steel erection or lorce the deSigner to 
allow the pure steel columns to proceed 
fUrther In front of the concrete placement . 
Ultimately this process Will Increase 
structural steel tonnage-and reduce 
possible economies , 

Another Variation 

• 

Another variation in the mixed system • 
approach to design is to use concrete 
spandrel members . The small steel 
spandrel beams used in thiS approach are 
swallowed up by concrete in the linal 
deSign . Often , the concrete spandrel 
offers increased sllffness and provides 
backup for the attachment of certain 
types of curtain wall-particularly granite 
or precast. The disadvantage is place-
ment of reinforcing steel, which causes 
considerable congestion to occur at the 

- _ _ 1_ ,_ 
""''''(.,01 .. ... . .. ,t, WI .... 

MODERN STEEL CONSTRUCTION 

• 



• 
Intersection of the spandret and the 
cotumn section . It then becomes neces­
sary to draw large detaits to insure that 
reinforcing steel can be contained in the 
space altowed . 

Finally . you can eliminate steet erec­
tion columns entirely, and build columns 
and shear walls completely of reinforced 
concrete . The floor remains steel , and 
obviously, the structural steel tonnage is 
further recuced . But you introduce erec­
tion difficulties . 

Once again , I want to emphasize that 
uses of mixed systems are proposed to 
introduce building economy . This in­
cludes the effect of pounds of structural 
steel per square fool. But that is not the 
only variable . 

More Research Needed 
The design of composite columns is rel ­
atively new, and a great deal more re-

• 
search is needed . The only practical 
approach . in view of this dilemma. is to 
be somewhat conservative . The ap-
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proach in our office is to assume the steel 
section behaves as a piece of reinforcing 
steel. Bond to the reinforced concrete is 
assured by welding ordinary metal studs 
to the steel section . The studs are sized 
to take the entire vertical force from the 
steel beams framing into the steel col­
umn , and are uniformly distributed along 
the column length . Note that recent re-
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search indicates the studs may not be 
required . But it is our present opInion that 
more testing must be done before these 
studs are eliminated . 

Once an assumption concerning steel 
shape has been made, you can generate 
interaction diagrams for various combi­
nations of reinforcing steel , structural 
shape and concrete column size . As­
sumptions in computing the interaction 
curves are shown in Figure 7. 

Various points on the interaction dia· 
gram are shown in Figure 8. Three case 
studies are given in Figures 9,10 and 11 . 
Figure 9 illustrates a light structural steel 
shape. Figure 10 has a heavier steel 
shape. while Figure 11 contains a very 
large structural shape . In all cases, the 
interaction curves are compared with the 
method developec by Professor Richard 
Furlong at the University of Texas, and 
with the interaction curve for the same 
concrete column, without the embedded 
structural steel shape . 

In the case of the light structural shape, 
our procedure indicates there are higher 
capaci ties than those shown by Furlong . 
But in the case of a very heavy structural 
shape. our results are more conservative 
than his . We are in fairly good agreement 
in the middle range . Regardless of the 
method we choose, large increases in 
column capacity occur when structural 
shapes are added . 
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Estimating Shortening Important 
Earlier, we discussed Ihe problem of un­
even column shortening . Considerable 
care should be taken In estimating cOl­
umn shortening . Some of thiS problem 
can be eliminated in the fabrication stage. 
Certain columns can be made slightly 
longer than their nominal length to ac­
count for aXial shortening . However, in 
the final structure, there are so many 
unknowns that some form of adjustment 
is usually requirec . This adjustment can 
be In the form of shim plate , but we are 
examining currently the use of an adjust· 
able column splice (Figure t 2) This 
splice occurs every SIX to 10 floors and 
allows for column length adjustment just 
pnor to pounng concrete around the steel 
column . Considerable discussion is tak­
Ing place as to whether this can be done 
in the field . But the process Is currently 
slatec for the 52-story Three Houston 
Center IGulf Tower Building , Just begin­
ning steel erection . 

We feel that use of composite bUilding 
systems are In the beginning stage. If, as 
It appears, economies continue to be 
achieved, compoSite systems will be 
used more frequently across the country . 

It is our hope that a great deal Of re­
search and laboratory testing will be in,· 
tiated , so the design profession will have 
the solid ground In thiS area on which 
to proceed . 0 
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Olympic Center: Showplace for Champions 
The mandate for design of a world-pro­

mlnent bUlldlng-Qlymplc Ice Center 
at Lake Placid , N. Y. -Included three ele­
ments : provide a very large , column-free 
interior : express the beauty and strength 
of the steel structure ; and establish a 
clear circulation pattern for both specta­
tors and competitors . 

The new 175,OOO-sq ft Ice Center, a 
permanent part of the Lake Placid com­
plex , accomplished all three . Inside, 
huge 11-11 deep hOrizontal sreet trusses, 
spaced 27 .5 II o.c ., span the main arena 
-240 ft. The" depth IS suffiCient for the 
many mechanical services and walkways 
required . Eleven vertical steel trusses , 
exposed on the south face of the building 
(photo) carry the structural loads to the 
ground. Interconnecting members pro­
Vide added Wind braCing and give thiS 
main facade a lively geometry of form 
and shadows . The exposed white trusses 
create festive contrasts With the brilliant 
red seats and bright blue walls . 

The structural engineer gave detailed 
conSideration to shape , geometry, con­
nection, braCing and other elements In 
the design of this showcase structure . 
The trussed bents were chosen for their 
economy , the ability to adlust to a re­
stricted, hilly site and other project need 
accommodations . 

Though appearing light and Simple in 
form , the arena IS structurally complex, 
designed for snow loads of 60 psi or a 
depth of 10 ft. Top and bottom chord 
braCing prOVide additional strength , and 
With the exception of two end bays and 
the perimeter , braCing between trussed 
bents was omitted . The extended trusses 
afford 600 It of ContinuOUS structure­
and a beautiful , functional , cost~fflcient 
deSign solution . 

OlympiC Ice Center, Lake Placid, N Y 

Architect 
Hellmuth , Obata & Kassabaum, 
New York , NY 

Structural Engineer 
Jack 0 Gillum & AssOClales . 51 lOUIS, Mo 

Construction Manager 
The Gilbane Co .. PrOVIdence . R ,I 

Owner 
OlympIC Organizing Committee 
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