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1. NAME S
C OMMON

J. S. Dorton Arena

AND'OR HISTORIC:

LOCATION

STYTREET ANC NUMUER:

North Carolina State Fairgrounds, West Hillsborough Street

CITY OR TOWN:

Raleigh (Fourth Congressional District, The Hon. Nick Galifianakis)

STATE . CODE COUNTY: CODE
North Carolina 37 Wake ~ 183
[3. CLASSIFICATION T .
CATEGORY ACCESSIBLE
ow STATUS
(Check Onc) NERSHIP v TO THE PUBLIC
] District [ Building ] Public Public Acquisition: - X] Occupied Yes:
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] Object ] Both [ Being Considered [ Preservation work ] Unrestricted )
in progress {J Ne
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% Commercial [ Industrial [} Private Residence [T} Other (Specify)
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State of North Carolina: State Department of Agriculture 307
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Wake County Courthouse 5 ¢
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Raleigh . North Carolina 1 37
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|::\‘:, Exceilant [ Good (T} Fair (T3 Deterioroted (3 Ruins {{) Unexposed
COMDITION l - —(Chcck One) (Checic One)
J 1 Alreced ES Unoltered (7} tAoved S_C‘l Original Site
e T P AEain T ARG GIGITAL (i1 Erown) PHYStCAL APPEARANCE

~cluded in the original plan but omitted then for lack of funds, were hung

‘end.

The only horizontal accent in the sheer vertical rise of the wall is
the wide concrete parabolic arched seating platform. The edge oi this plat-
form is visible on the exterior and bisects the wall surlaces, echoing the
parabolic clirve of the roof arches. The larger concrets wall plers and the .
smaller -concrate glass panel muntins form o geometric grid pattern of con-

(Cheek One)

The J. S. Dorton Arena, located within the North Carolina State Fair-
crounds. on the outskirts of Raleigh, is a large coversd public pavilion en-
circlad by a paved drive and a well-lept lawn. The skeloton of the inge-
niously constructod huiiding, =ctuilly & paraboleumst with a suspended roof,
is built entirely of concrste and siteel, and ths light covering skin is
composed of metal and glass. Two oblique-angled varabolic concrete arches
in compression, their bases inversecting on the north and south ends slightly
above tne ground level, form the major structural element in the building.
These wide flat arches rise to a height of ninety feet in the center and
enclose a space which has a length and width of 300 feet at the widest
points. Large steel hinges located within the arch intersections provide
for expansion or contraction of the arches. (This passed the test of
Hurricane Hazel in 1954: despite fourteen-inch waves in the roof surface,
there was no leakage or damage.) At the arch termirals below the ground
surface, prestressed steel cables hold the scissored arch-ends together.
Steel cables span the opening in two mutually opposed directions to form a
saddle~surface roof. The east-west cables, attached vo the arches by flexib]
tension springs, supply the force of tension which balances the compression
of the arches, resulting in a closed symmetrically loaded unit. Tne arches
aré supporied by eight-inch vertical steel piers which extend unbroken from
the ground lsvel to the arches.

Lightweight wall and roof materials enclose but do not conceal ihis
parabolic skeleton. The wall piers are infilled with gzlass pansls to form
a continuously glazed wall surface. FEach panel contains lignt green tinted
glass, and alternate panels of alterrnate bays are hingsd at the top to open
for natural ventilation. The cable roof network is covsred with a bottonmn
layer of lapped corrugated metal strips, a layer of rigid insulation board
and a layer of standard bonded roofing. Rectangular acoustic bafifles, in-

from the ceiling several years following completion of the structure. The
wind stability cables which countveract the flutter of this 1ight roof skin
were also a later addition. These consist of internal sieel cables which
were attached to the roof at several points on both the north and south sids
and tied to the exterior wall on each side. Roof drainage is accomplished
by a V-shaped drainage spout, located al each point of intersection of the
parabolic arches, wnich channels water into an open caiwch basin at either
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trasting scale which balances the long curve of the parabolic arches at the
seating level and at the roof. The public entrances to the arena ar

% "Paranoleun" is a term coined by Dr. Lodwick Hartley of MNorih Carolina
State Urdiversity scpecifically to describe the Dorton Arena and used by
subsequent scholars. :
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located in the centor of the east and west sides, each consisting of ten
double metal doors protected by a flat, cantilevered concrete roof. Beiween

_-the arch bases at the north end are two pairs of large doors which provids
entrance directly to ths central arena.

e

The ingenious and efficient interior division of space leaves the cors
the building open and organizes activities at the perimeter. In the

center of the building at the ground level is the nearly elliptical arena,
with entrances and exits located bensath the intersection of the arches at
the north end, and a raised stage (a later addition) at the south end. A
concrete seating platform slopes upward from the arena on the east and west
sides. Each platform is supported from beneath by steel besams which radiate
from the arena to the exterior wall. These beams rest in turn on three rows
of wertical steel columns on each side. Fifty-five hundred spsctators can be
accommodated in the seating stands, and 1;,000 can be seated on the floor.
Above the top row of seating on either side, six steel platforms for camsra
and lighting equipment are attached to the exterior wall columns. The lightipg
and sports scoring systems are suspended from the ceiling. . )

The ground level space at each side beneath the sesating platforms serves
as an entrance lobby. In front of the doors in each lobby, wide steps descend
in two flights to the basement level, which contains a wide corridor which
cantinues completely around the building. FEach entrance lobby floor is open
above the basement corridor, the resulting balconies protected by iron railings
with red, blus, and yellow canvas railing covers. On each side four concrete
walkways with identical railings serve as bridges across the basement corridor
from the entrance lobby to the arena. Along the inner perimeter of the base-
ment corridor are exhibit alcoves formed by the radiating steel beams which
support the seating platforms. Exhibition compartments also line the outside

~corridor wall. [The sub-basement contains dressing rooms, offices, and
storage and mechanical facilities. '
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STATEMENT OF SIGNIFICANCE

The revolutionary design of Dorton Arena, one of the earliest examples
of the combination of the forces of tension and comprassion in architecturs;
was conceived by Matthew Nowicki, a Polish immigrant. Nowicki, who had
been a member of the Allied Underground during the Russian invasion of
Poland in the Second World War, helped lay out the new capital city of
Warsaw. Following the war, the young architect was brought to the United
States to aid in the design of the new United Nations comolex. He then
came to Raleigh to serve as the acting head of -the School of Design at
North Carolina State College. William H. Deitrick, a Raleigh architect,
had been commissioned by the Nortn Carolina Devartmsnt of Agriculiture to
design the North Carolina State Fair complex, and it was Deitrick who en-
gaged Nowicki as a consulting architect on this commission. In addition
to being given a share in the design of tha site and relaved buildings,
Nowicki wes given full chargs of the preliminary design for the livestock
judging pavilion. Nowicki executed approximately 100 conceptual dTaWIHgS
for the arena, and the building plans were essentially complete at the time
of his death in & plane crash in India in 1950.

Deitrick's firm, aided by the consultant New York engineering firm of
Severud, Elstad and Krueger, carried out Nowicki's plan. His design was
followed closely, with several enginssring refinements being made. In the
final design, the side walls, which actually suppor®t the parabolic arches,
are set vertically instead of at angles as they appneared in earlier S“uuChGL.
Concrete structural arch supportis were placed bensatn the point of inter-
section of the arches on each side, although no support was indicated there
in Nowicki's sketches. The arena, built by the William Muirhead Consuruction
Company under a $1,500,000 state appropriation, was dedicated in 1953.
Originally called the Livestock Judging Pavilion, the name was changed in
1961 to honor long-time state Talr manager J. S. Dorton.

=g
o
o)
Q\
i__.l
=
+

Dorton Arena is an internzati 0us prowoilyps oI a parabolic
suspension structure. The ravol

ar
a2volu tio ry expanse of uninterrupted space
inslde the arena is the result of a rare integration of architacture and
engineering. Since 1its completion vhe building has received world-wide
recognition and numerous awards. Famous in GeLmanv for the revolutvionary

construction of i®s hanging roof, it is imown through numerous German
periodicals and technical woriks simply as thc ”uqlelc ~Arenz." In 1953

the structure was given the First Honor Avard from the American Institute
of Architects. The Architectural Leazus ol New York swarded the ouilding
a "Gold Medal in Enginesring.' Photographs and o model of the arena weras
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exhibited in the Milan International Exp051t10n of Modern Decorative and
Tndustrial Arts and Modern Architecture of 1957. It appcared in the 1957
centennial publication of the American Institute of Architects as one of ten
twentieth century buildings expected to exert the most significant 1nfluenoe
on future American architecturse.

In addition to the international acclaim, the expansion of the intended
‘function of Dorton Arena as a livestock judging pavilion to an exhibition and
performance hall for a wide rangs of activities and events, and the large
number of imitations which it has inspired are significant indications of the
success of the building's design. Above all, the successful complstion of
Dorton Arena, a pioneering experiment in concrete parabolic construction, and
its continued functionality make it one of the semlnal buildings of twentleth
century Amerlcan architecture. : ‘
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Gutheim, Fredorick. 1557-1957: Onz Handrad Yoars of Architecture in
Mrarica. MNew York: Reinnhold Publishing Co., 1957.

his Raloigh office.

Porsonal interview with William H. Daitrick, F.A.I.A., June 3, 1972, in

. e v - -
The Dorton Arena Popers in the VAlliam Henley Deitrick Collection, Archives

o - o O
State Department of Archives and History, Raleigh, North Carolina. i
Otto, Frei. Das Hangends Dach. Berlin: Ullstoin A.G., 195).
- y — ; . . . ,
Burton,.ihomas E. _Sbrhcud¢0 and Form in Modern Architecture. New York:
Reinhold Publishing Co., 1962, '
| B |
[ 10. GEOGRAPHICAL DATA | 3 |
LATITUDE AND LONGITUDE COORDINATES { LATITUDE AND LONGITUDE COCRDINATES |
DEFINING A RECTANGLE LOCATING THE PROPERTY O DEFINING THE CEMTER POINT OF A PROPERTY
Q OF LESS THALNM TEN ACRES
)
CORNER LATITUDE . LONGITUDE LATITUDE . LONGITUDCE
Degreecs Minutes Sceconds | Degrecs Minutes Seconds Degrees Minules Seconds Degrees  Minutes  Seconds
W (] K L o ' " (e} ’ - » »
N . 35 L7 37 78°. L2 36
NE =] . ’ " o ) ' "
SE Q 0 " o ' "
s\v Q 1] » o 1, L

APPROXIMATE ACREAGE OF NOMINATED PROPERTY: 11;5 acres

ILIST ALL STATES AND COUNTIES FOR PROPERTIES OVERLAPPING STATE OR COUNTY BOUNDARIES

[11.  FORM PREPARED BY: s - o~ =

STATE: . cCoDE COUNTY COOE
STAT’E: CODE COUNTY: . CODE
STATE: ‘ COooE COUNTY: CODE
STATE: . CcCOD& COUNTY: CODE
]
I =

NAME AND TITLZE:

Survey and Planning Unit Staff

OKGANIZATION DATE

State Department of Archives and History B 1L August 1

972

STREET ANMD NUMBER:

109 East Jones Street

CITY OR TOWN: ' STATE cooe

37

Raleigh North Caroclina
112. STATE LIAISON OFFICER CERTIFICATION |

i NATIOMAL REGISTER VERISICATICN P!

PN

As the designated State Liaison Officer for the Na-

tional Historic Prescrvation Act of 1966 (Public Law
89-665), I hereby nominate this property for inclusion Mational Register.
in the National Register and certify that it has becn

evaluated according to the criteria and procedures sct

I hercby certify that this property is included in the

forth by the Natignai Park Service. The recommended
level of significance of this nomination is:
National ] State ] Local [J]
/ L/ .
"

s

Chiel, Office of Archeology and Historic Preservation

Name

A B {/./ ny Date
N / 7‘ e 4,/'//

! e,
Hc Gc JOI'leS 7 F - I\lLA,Sr,

Title Director, State Department of

Archives and History

¢ ey

Keeper of The National Register

pute 1l August 1972

Date
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Joedicke, Jurgen. A History of Modern Architecture. New York: Fredsrick
A. Praeger, 1959.

Eckardt, Wolf von,.ed. Mid-Century Architecture in Amprlca. Baltimore: The
Johns Hopkins Press, 1961. .

Waugh, bllzabeth Culbertson. North Car rolLra s Capitol, Raleigh. Raleigh:
Junior League of Raleigh, Inc., Ralelan Historic Sites Comm1551on, Inc.,
1967.

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

Wake County Records, State Department of ArChlVGS and History, Ralelgh, North
Carolina (Subgroups: Deeds). :

dzsearch and architectural description by futh Little, survey specialist.
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J.S. Dorton Arena
North Carolina State Fairgrounds
West Hillsbhorough Street
Raleigh, North Carolina

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