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• A l t e r e d g Una l t e red 

fCftecfc OneJ 
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D E S C R I B E T H E P R E S E N T A N D O R I G I N A L ( H k n o w n ; P H Y S I C A L A P P E A R A N C E 

. .e 

|e J . S. Dorton Arena, located w i t h i n the North Carolina State Fa i r ­
grounds on the outsk i r t s of Raleigh, i s a large covered public p a v i l i o n en­
c i r c l e d by a paved drive and a wel l -kept lawn. ^The skeleton of the inge­
niously constructed bu i ld ing , ac tua l ly a paraboleum^- wi th a suspended roof , 
i s b u i l t e n t i r e l y of concrete and s t ee l , and the l i g h t covering skin i s 
composed of metal and glass. Two oblique-angled parabolic concrete arches 
i n compression, t he i r bases in te r sec t ing on the north and south ends s l i g h t ! ^ 
above the ground l e v e l , form the major structiaral element i n the b u i l d i n g . 
These wide f l a t arches r i se to a height of n inety f e e t i n the center and 
enclose a space which has a length and width of 300 f ee t at the widest 
po in t s . Large s teel hinges located w i t h i n the arch intersect ions provide 
f o r e25pansion or contract ion of the arches. (This passed the tes t of 
Hurricane Hazel i n 19^hi despite fourteen-inch waves i n the roof surface, 
there was no leakage or damage.). At the arch terminals below the ground 
surface, prestressed steel cables hold the scissored arch-ends together. 
Steel cables span the opening i n two mutually opposed direct ions to form a 
saddle-surface roo f . The east-west cables, attached to the arches by f l e x i h 
tension springs, supply the force of tension which balances the compression 
of the arches, r e su l t i ng i n a closed symmetrically loaded u n i t . The arches 
are supported by e ight - inch v e r t i c a l s tee l p iers which extend unbroken from 
the ground l e v e l to the arches.% 

Lightweight w a l l and roof materials enclose but do not conceal t h i s 
parabolic skeleton. The w a l l p iers are i n f i l l e d wi th glass panels to form 
a continuously glazed w a l l surface. Each panel contains l i g h t green t i n t e d 
glass, and alternate panels of alternate bays are hinged at the top to open 
f o r natura l v e n t i l a t i o n . The cable roof network i s covered w i t h a bottom 
layer of lapped corrugated metal s t r i p s , a layer of r i g i d i n su la t ion board 
and a layer of standard bonded r o o f i n g . Rectangular acoustic b a f f l e s , i n ­
cluded i n the o r i g i n a l plan but omitted then f o r lack of funds, were hung 
from the c e i l i n g several years f o l l o w i n g completion of the s t ruc ture . The 
wind s t a b i l i t y cables which counteract the f l u t t e r of t h i s l i g h t roof skin 
were also a l a t e r addi t ion . These consist of i n t e r n a l s tee l cables which 
were attached to the roof at several points on both the nor th and south side^ 
and t i e d to the ex te r io r w a l l on each side. Roof drainage i s accomplished 
by a V-shaped drainage spout, located at each po in t of in te r sec t ion of the 
parabolic arches, which channels water i n to an open catch basin at e i ther 
end. . . V • 

The only hor izonta l accent i n the sheer v e r t i c a l r i se of the w a l l i s 
the wide concrete parabolic arched seating p l a t fo rm . The edge of th i s p la t ­
form i s v i s i b l e on the ex te r io r and bisects the w a l l surfaces, echoing the 
^ r a b o l i c curve of the roof arches. The larger concrete w a l l p iers and the 
smaller concrete glass panel muntins form a geometric g r i d pa t tern of con­
t r a s t ing scale which balances the long curve of the parabolic arches at the 
seating l e v e l and at the roo f . The publ ic entrances to the arena are 

* "Paraboleum" i s a term coined by Dr. Lodwlck Hartley of North Carolina 
State Univers i ty s p e c i f i c a l l y to describe the Dorton Arena and used by 
subsequent scholars. 
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located i n the center of the east and west sides, each consist ing of ten 
double metal doors protected by a f l a t , canti levered concrete roof . Between 
the arch bases at the nor th end are two pairs of large doors which provide 
entrance d i r e c t l y to the cent ra l arena. • • . , ;«• . . ; . . , .•• ^ ,f- v 

The ingenious and e f f i c i e n t i n t e r i o r d i v i s i o n of space leaves the core 
of the bu i ld ing open and organizes a c t i v i t i e s at the perimeter. I n the 
center of the bu i ld ing at the ground l e v e l i s the nearly e l l i p t i c a l arena, 
w i t h entrances and ex i t s located beneath the in te rsec t ion of the arches a t 
the north end, and a raised stage (a l a t e r addi t ion) at the south end. A 
concrete seating p la t form slopes upward from the arena on the east and west 
sides. Each p la t fo rm i s supported from beneath by s tee l beams which radiate 
from the arena to the ex te r io r w a l l . These beams res t i n t u m on three rows 
of v e r t i c a l s t ee l columns on each side. F i f t y - f i v e hundred spectators can be 
accommodated i n the seating stands, and lj.,000 can be seated on the f l o o r . 
Above the top row of seating on e i the r side, s ix s teel platforms f o r camera 
and l i g h t i n g equipment are attached to the ex te r io r w a l l columns. The l i g h t i j i g 
and sports scoring systems are suspended from the c e i l i n g . 

' The ground l e v e l space at each side beneath the seating platforms serves 
as an entrance lobby. I n f r o n t of the doors i n each lobby, wide steps desceni 
i n two f l i g h t s to the basement l e v e l , which contains a wide corr idor which 
continues completely around the b u i l d i n g . Each entrance lobby f l o o r i s open 
above the basement co r r idor , the r e su l t i ng balconies protected by i r o n rai l infes 
w i t h red, blue, and yellow canvas r a i l i n g covers. On each side four concrete 
walkways w i t h i d e n t i c a l r a i l i n g s serve as bridges across the basement corrido: 
from the entrance lobby to the arena. Along the inner perimeter of the base­
ment cor r idor are e x h i b i t alcoves formed by the rad ia t ing s teel beams which 
support the seating p la t forms. Exh ib i t ion compartments also l i n e the outside 
corr idor w a l l . The sub-basement contains dressing rooms, o f f i c e s , and 
storage and mechanicaJ^ 

-Vl. • ' "•' ; . 
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S T A T E M E N T O F SIGNI Fl CAN C E l _ l 

The revolut ionary design of Dorton A r e ^ ^ one' of the ea r l i e s t examples 
of the combination of the forces of tension\'and compression i n apchitecture 
was conceived by Matthew Nowicki, a Polish immigrant"? Nowicki, who had 
been a member of the A l l i e d Underground during the Russian invasion of 
Poland i n the Second World War, helped l a y out the new cap i t a l c i t y of 
Warsaw. Following the war, the young archi tec t was brought to the United 
States to aid i n the design of the new United Nations complex. He then 
came to Raleigh to serve as the acting head of the School of Design at 
North Carolina State College. Wil l iam H. D e i t r i c k , a Raleigh a rch i t ec t , 
had been commissioned by the North Carolina Department of Agricul ture to 
design the North Carolina State Fair conplex, and i t was De i t r i ck who en­
gaged Nowicki as a consult ing archi tec t on th i s commission. I n addi t ion 
to being given a share i n the design of the s i te and re la ted bu i ld ings , 
Nowicki was given f u l l charge of the pre l iminary design f o r the l ives tock 
judging p a v i l i o n . Nowicki executed approximately 100 conceptual drawings 
f o r the arena, and the bu i ld ing plans were essent ia l ly coirplete at the time 
of his death i n a plane crash i n India i n 19^0. 

D e i t r i c k ' s f i r m , aided by the consultant New York engineering f i r m of 
Severud, Elstad and Krueger, carr ied out Nowicki's p lan . His design was 
fol lowed c lose ly , w i t h several engineering refinements being made. I n the 
f i n a l design, the side wa l l s , which ac tua l ly support the parabolic arches, 
are set v e r t i c a l l y instead of at angles as they appeared i n e a r l i e r sketche;^. 
Concrete s t ruc tu ra l arch supports were placed beneath the po in t of i n t e r ­
section of the arches on each side, although no support was indicated there 
i n Nowicki's sketches. The arena, b u i l t by the Wil l iam Muirhead Construction 
Gornpanj under a $1,^00,000 state appropriat ion, was dedicated i n 19^3. 
O r i g i n a l l y ca l led the Livestock Judging Pav i l ion , the name was changed i n 
1961 to honor long-time state f a i r manager J . S. Dorton. 

^^Dorton Arena i s an i n t e r n a t i o n a l l y famous prototype of a parabolic 
suspension structure The revolut ionary expanse of uninterrupted space 
inside the arena i s the r e su l t of a rare in t eg ra t ion of architecture and 
engineering«%, Since i t s completion the bu i ld ing has received world-wide 
recognit ion and numerous awards. Famous i n Germany f o r the revolut ionary 
construction of i t s hanging roof , i t i s known through numerous German 
per iodicals and technical works simply as the "Raleigh-Arena." I n 1953 
the structure was given the F i r s t Honor Award from the American I n s t i t u t e 
of Arch i tec t s . The Arch i tec tu ra l League of New York awarded the bu i ld ing 
a "Gold Medal i n Engineering." Photographs and a model of the arena were 
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exhibi ted i n the Milan In te rna t iona l Exposition of Modern Decorative and 
I n d u s t r i a l Arts and Modern Architecture of 1957. I t appeared i n the 1957 
centennial pub l ica t ion of the American I n s t i t u t e of Architects as one of ten 
twentieth century buildings expected to exert the most s i g n i f i c a n t inf luence 
on fu tu re American archi tec ture . 

I n addi t ion to the in t e rna t iona l acclaim, the expansion of the intended 
func t ion of Dorton Arena as a l ives tock judging p a v i l i o n to an e x h i b i t i o n and 
performance h a l l f o r a wide range of a c t i v i t i e s and events, and the large 
number of imi ta t ions which i t has inspi red are s i g n i f i c a n t indicat ions of the 
success of the bu i ld ing ' s design. Above a l l , the successful completion of 
Dorton Arena, a pioneering experiment i n concrete parabolic construct ion, and 
i t s continued funct3,x>^3J4^ make i t one of the seminal buildings of twentieth 
century Americarj^--^^d!im;i^1b^ 
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Joedicke, Jurgen. A History of Modern Archi tec ture . New York: Frederick 
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The Dorton Arena i s the 1st suspended roof construction i n mature form i n the wor ld . 
The idea of suspended construction i n buildings was or iginated by the French engineers 
i n the ear ly l830s and demonstrated by Laureunt i n his Naval Storehouses o f 1837. The 
emancipation from conventional forms came wi th the construction of the Arena Bui ld ing , 
i n the sense that the roof i s purely tens i le and not a t e n t . This bui ld ing i s c e r t a i n ly 
a landmark of 20th Oen-tury s t r u c t u r a l engineering and pioneered such suspension structures 
as the one-way cable system supporting the roof of the Terminal at Dulles, the c i r cu l a r 
restaurant aj; O'Hare as w e l l as in f luenc ing Fre i Otto's suspension structures i n an 
i n d i r e c t way. 
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m August 1972 

Dr. William J. Murtagh 
Keeper of the National Register 
Room 3209 
1100 L Street, N.W. 
Washington, D.C. 2000^ 

Dear Dr. Murtagh: 

We are enclosing a nomination for J. S. Dorton Arena i n Wake County, 
North Carolina, to be entered i n the National Register of Historic Places. 

We trust you w i l l find this nomination i n order. I f there are any 
questions, please c a l l us. 

Sincerely yours. 

— 

enclosures 

rones 
State L i i i son Officer 
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109 r̂ ôt Jonea Street 
Saleish. North Carolina 27611 

^ Vm NKowland: Imp ^+-13-73 


