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The J. S. Dorton Arena) locatoc1 ~·rit.hin the Nort!l Ca:..~()lina State Fair
[?'cHmc1s, on th8 outskirts of Raleigh) is a larGO covered public p-avilion en
circl.:;d by a pavod cirive and a Hell-}:ept. Im·Tn. The skeloton of the ingo
niously constructod building; 2,c'!~u0ly a paraboleurrr::- ~'Ji th a suspended roof) 
is buil t entirely of concrete and steel) and the light covering skin is 
composed of me tal and glass. 11-TO oblique-8..L'1g1ed parabolic concrete arches 
in compression) their bases intersec'c,ing on the north ar.ci south ends slightl 
above the ground level, form the major structural element in tl18 building. 
These Hide f~at arches rise to a height of ninety feet in the center and 
enclose a space Hhich has a length aIld Hidth of 300 fea t at the ~nde st 
points. Large steel hinges located Hi thin the arch intersections provide 
for expansion or contraction of the arches. (This passed the 'test of 
Hurricane Hazel in 1954: despite fourteen-inch 1-Javes in the roof surface" 
there 1-Jas no leakage or damage .. ) At the arch termir:als, beloH the groill1d 
surface) prestressed steel cables hold the scissored arch-ends togethe:r. VI 

Steel cables span the opening in two 'mutually opposed directions to form a I m 
saddle':'surface roof.. The east-Hast cable s) attached to t~e arches by flexibie 
tension springs) supply the force of tension Hhich balance s the compre ssion m 
of the arches) resulting in a closed s~~etYically loadad unit. The arches 
are supported by eight-inch vertical steel piers Hhich extend unbroken from 
the ground level to the arches. 

LightHeight vTall and roof materials enclose but cia not conceal this 
parabolic skeleton. The Viall piers are infilled ~'ri th glass Danels to form 
a continuously glazed wall surface 0 Each pa.nel contains light green tinted 
glass) and alternate p8..Llels of alterr:;,aJ~ bays are hinged at the top to open 
for natural ventilation~ The cable roof net\{ork is covered ~-;-it,h a bottom 
layer of lapped corrugated metal strips) a layer (J:f rigid insulation board 
and a layer of standard bonded roofing. Rectangular acoustic baffles, in
cluc.ed in the original plan but omi tted then for lack of funds, i'Je::."e hung 
from the ceiling sewral years foiloHing completion of the structure. The 
wind stabili ty cables vrhich counteract the flutter of this light roof skin I 
1'18re also a later addi tiona These consist of inteTn:li steel ca't>les 'Hh"; ch 
I'Jere attached to the roof at several points on both the north and south sider~ 
and tied to the exterior \'Jall on each side 0 Roof cirain2.ge is accomplished 
by a V-shaped drainage spout) located at each point of intersection of the 
parabolic arches) which chanIlels Hater into an open catGh basin at ei ther I 
'end. 

r 

J:'he only horizontal accent in the sheer v~rtical rise of the 1;-1a..1l is 
the vlide concrete parabolic arched seating platformo The edge of this plat
form is visible on the exterior and bisec ts t:-le viall suy:ace s -' echoing the 
parabolic curve of the roof arches. The le:.rger concr8~ ~·;all pie:'s and the 
smaller 'concr8te glass panel mu ... '1tins £0=::'1'.1 2. geoilletric grid pattern of con
trasting scal'e \<Thich balances t..l1e long curve of the parabolic arches at t'i18 
seating ~evel and at the roof. The public entrances to the a;.;:'ena are 

-ri- lI?araooleu,"l1" is a term coined by Dr. Loduick H3.rtley of 
State Ur~vGrsity specifically to describe the Dorton Arena and 
subsequent scholars. 

Nor'~h C2.rolir:a 
I 

used by ,I 
; 
I 

.z 

-l 

;:0 

c 
n 
,-I 

o 
z: 



F 0' m 10· ,',100 

(Jul, 1'101) 

(Numl'r'r nil ell/ric:;) 

7. 
.' '" .' 

U ,'II TED ST i\ 1 F~, [) rY t, R T,I,\ E NT 0 i " I; E IN T U< 10K 
~:/, TIO~lf\L ?'\I~r: SE'-·:'/ICE 

NATIONAL REGISTER Of !~:STORIC ?Lt.CES 

INV2NTOi\Y • NOlt'.l~lh-fION FOxM 

(Continuation Sheet) 

~-------------------------~ 

rIor th Carol ina 
COUN,Y 

FOR t-l P ~ USE 0 N L Y 
-.------1 

EN Tn Y N U r " [) E RIo ATE 

I 

locatDd in the cent~r of the eClst and west sides, eClch consisting of ten 
doul)10 1nGt.:ll doors protected by a flat, cantilevered concrete roof .. Between 
the arch base s at the north end are t'i'JO pairs of large doors which provide 
entrance directly .to the central arena. 

The ingenious and efficient interior division of space leaves the core 
of the building open and organizes ac ti vi ties at the perime ter.. In the 
center of the 'building at the ground level is the nearly elliptical arena, 
Hi th entrances and eri ts located beneath the intersection of the arches at 
the north end,. and a raised stage (a later aqdition) at the south end. A 
concrete seating platform slopes upHard from the arena on the east and west 
sides. Each platform is supported from beneath by steel beams which radiate 
from the arena to the exterior Hall. These beams rest in turn on three rows 
of vertical steel colQ~s on each side.. Fifty-five hundred spectators can be 
accommodated in the seating stands, and 4,000 can be seated on the floor. 
Above the top rmv- of seating on ei ther side, six steel platforms for camera 
and ~ighting equipment are attached to the exterior Hall columns. The lighti~g 
and sports scoring systems are suspended from the ceiling. , 

Tne grolli~d level space at each side beneath the 3eating platforms serves 
as an entrance lobby.. In front of the doors in each lobby, wide steps descen~ 
in tHO flights to the basement level, vihich contains a ~·lide corridor Hhich 
continues completely around the building. Each entrance lobby floor is open 
above the basement corridor, Ghe resulting balconles protected by lron rallln s 
vQth red, blue, and yellmV' canvas railing covers. On each side four concreter 
vralk .. iays "hri th identical railings serve as bridges 'across the basement corrido 
from the entrance lobby. to the arena.' Along the inner perimeter of the base
ment corridor are exhibit alcoVBs formed by the radiating steel beams which 
support the seating platforms. Ey~ibition compartrrBnts also line the outside 
corridor Hall .. "The sub-basement contains dressing rooms) offices) and 
storage and mechanical facilities. 
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I~ 15th Century 

CI 16:h Century 
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o 18th CentIJry r5d 20th Century 

o l?th Cr.ntury 
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AReA:; OF StGNIFtCANCE (ChecK One or ,\j0re as Appropriole) 

.." 
Abor i9inal [1 Education 

0 Prehistoric IT] Engineering 

0 Historic 0 I nd us try 

0 Agri::ulturc 0 Invention 

G ATchi '~cturc 0' Land5cape 

0 Art Archi tecture 

0 Commerce 0 Literature 

0 Communications 0 Mili tory 

0 Conservation 0 Music 

STATEMENT OF SIGNIFICANCE 

0 
0 

0 
0 
0 

0 
0 

Pol i tical 

Rr.1 ig ion/Phi. 

losophy 

Science 

Scu Ipture 

Socia I/Human· 

i tarian 

Theater 

Transportation 

[J Urban Planning 

o Other (Spccilr) 

The revolutionary design of Dorton Arena, one of the earliest ex~Ttples 
of the combination of the forces of tension and cOIl1pression in architecture 
1vas conceived by l1attheH Nmricki, a Polish immigrant. No:·7icki, Hhohad 
been a member of the Allied Undergro1L.'1d during the Russian invasion of 
poland in the Second l'lorld lIar) helped layout the neTll capital Cl"GY of 
Harsa~v.. Follmving the 1var, the young architect \vas brought to the United 
states to aid in the design of the ne\V United Nations comDlex. ¥a then 
CaIne to Raleigh to serve as the acting head of ,the School of Design at 
North Carolina state College. William H. Dei ti-ick, 2. Raleigh architect, 
had been com.missioned by "l1.e North Carolina D8:partuisnt of Agriculture to 
de sign the North Carolina State Fair cOIi'tpIe:x:, and it 1'ias Dei trick "{iho en
gaged N01ricki as 2. consulting architect on this co~ission. In addition 
to being given a share in the design of the site ~ld related ~uildings, 
NOHicki 'Has given full charge of the preliminary design for the livestock 
judging pavil"ion. NOHicki executed approximat'21y 100 conceptual drai·lings 
for the arena) 8..J."1d the building plans Hel"e essentially complete at the time 
of his death in a plane crash in India in 1950. 

Dei trick IS firm~ aided by the consultant NeH York engineering firm of 
Severud, Elstad and Krueger, carried Ollt N01,ricki I s plan. His design -r;·;as 
follov18d closely, In th se varal engineering refinements being rr:ade. In the 
final design, the side Halls, l:hich ac tually support the parabolic arc he s, t 
are set vertically inste2.d of at a'1g1es as they appeared in e~~lier skatche 
Concre,te structur2.l arch supports Here placed beneath the poiYlt of inter
section of the arcnes on each side, clithough no support vias indicated there, 
in Noviicki I s sketches. Th.e arena, built by the ~tTilliCL"il Huirhead Construction 
CO;qJany lli'1der a $1,500,000 state appropriation, 1;'las dedicated in 1953. 
Originally called the Live stoci( Judging Pavilion) the name was changed in 
1961 to honor long-time state fair manager J. S. Dorton. 

Dorton Ju"ena is an in-cernational.ly I cT,10US protot:ype o=:' a parabolic 
suspension struc ture . Th8, r.3volu tior1,JTY eXD8:"'1Se of lL."'1interi"li.ptSQ space 
inside the arena is the result of a raYe integration of architecture and 
engineering. SinCe its completion the building has received ;'To:rld-~'iiGe 

I 
recogni tion and rn:.merous d.1':a:rds. Famot:.s in Ger~~:0:r fo!' the i"8volutionary 
cons truc tion of 1 T,3 hanging roof, it is ;·;:no-;·rn th:;."'ough :::1U;;.8rous GeI'lJi2J1 
periodicals and technical 'i·;orl-~s sirr,ply as the 1fR.?~eigl1-Ar8na.." In1953 
tho structure Has given the First }{onor A~':arc. frOB tho A:-nerican Insti ~ute 
of Architects. The Archltectura.l LGa~~ua of 1':e\·;'" 1.ol"'k 2.~\arQed tc!.e oUlldi_ng I' 
a "Gold Medal in Engine6ringQ II Photographs al1d .:l 'moGsl of th8 aror.a \'i'C3rO 

I 
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exhibi ted in the Milan International Exposi tion of Modern Dacorati ve and 
Industrial Arts and Hodern Archi tecture of 1957. It appeared in the 1957 
centennial pUblication of the American Insti tute of Archi tects as one of ten 
hventieth century buildings expected to exert the most significant influence 
on future American architecture. 

In addition to the international acclaim, the expansion of the inten"ded 
function of Dorton Arena as a livestock judging pavilion to an exhibition and 
performance hall for a wide range of activi tiep and events," and the large 
number of imitations which it has inspired are significant indications of the 
success of the building1s design. Above all, the successful completion of 
TIorton Arena, a pioneering experiment in concrete parabolic construction, and 
its continued functionc3.li ty make it one of the seminal buildings of tv18ntieth 
century "Ameri~an architecture. " 
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The Dorton .Arena Papers in the "l'lilli.vn Henley D3itrj_c~( Collection) Archives! 
St.J.t{: D2pJrt~8nt of AT'chi vo s anc1 His tory) R.21eic;h) North Carolina r 
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Johns Hopkins Press, 1961. 

\Vaugh, Elizabe th Culbertson. North Carolina r s Capitol, Raleigh. Raleigh: 
Junior League of Raleigh, Inc., Raleigh Historic Si te s Commission, ~nc., 
1967. 

'Hake County Records, Wake County Courthouse, .Raleigh, North Carolina, Office 
of the Register of Deeds (Subgroups: Deeds). 

Wake County Records, StatB Department of Archives and History, Raleigh, North 
Carolina (Subgroups: Deeds). 

~-Le3earch and architectural description by Ruth Little" survey ?pecialist 

GPO 921.724 

.0, 



.' ' 
... ~ .. 

t. • -

,,~ . .,..,.; ';, ...... ~~ . 

, 3 

.0: ly ,_ ~ · ... s. USC~GS, and NCGS 

iii'"",',: f '-:'3r,e 1i:t.le methods 1938-1940. Revised 1951 

,;.-,,:;. '.';L.', 1927 NorthAlr,Hlcmndalul'i'l 

_.'r', ar~a Jr1 whic.h onl)' 

USGS Map, Raleigh Quadrangle (15 minute series 
Scale ~ 1: 62500 
Date: 1951 

Lati tude Longitude 
degrees minutes seconds degree s minutes seconds 

3~ 37 78 42 36 

Y~~".7 ! .. :;,~.:~~ ~~~~:J=::,~;-O::I:~~--2~:::r_=r:::~~-F::-"3-2..~-:r==:F=~1000 

le:-b-~E£:::E:r~;_~:=-:-==-:-:?:,-~_.-====:=-~::-'::-::;;.-':::-=:::='.~-:::=~ _ .::..:-_~~: ?_..=~ ~llOMn(~ 

CONTOUR ItHERVAL ?O FFFT 




	Dorton Arena Ord
	WA0012

